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TONG CONG TY LAP MAY VIET NAM - CTCP

...If'i :
Y™ @

VIET NAM MACHINERY INSTALLATION CORPORATION - JSC

Téng céng ty Lap may Viét Nam - CTCP (LILAMA) Ia nha thiu hang diu Viét Nam
chuyén cung cap cac cong trinh cong nghiép theo dang chia khoa trao tay (EPC)

hoac cac dich vu don lé:

. Lap bao cao nghién citu kha thi (F/S)

. Cung cap cac dich vu quan Iy va giam sat.

. Ché tao va cung cap thiét bi va xay |ap tron gbi cac nha may (EPC)

. Thiét ké va lap dat cac hé théng ong, dién, do ludng diéu khién, diéu hoa thong gid..vv..
. Thiét ké, ché tao va lap d4t cac bon bé ap Iuc.

. Lap dat thiét bi cong nghé.

. Quan ly thi cbng xay lap.

. Bao tri va sta chira nha may.

L = T = 2 & 1 I O < & N

. Bao tao k¥ su, cong nhan: dao tao va cép chiing chi Qudc té cho thg han.

Vietnam Machinery Installation Corporation - JSC is a leading Contractor of Vietnam
who specializes in supplying turn - key industrial project (EPC) or single services:

1. Forming Feasibility Study.

2. Supplying project management and supervision services.

3. Engineering, procurment and construction of plants (EPC).

4. Designing and installing systems of pipelines, electric, control and
instrumentation, air-conditoning and ventilation, etc..

5. Designing and installing pressured vessel & tanks.

6. Installing technological equipment.

7. Maneging and implementing construction and installation works.

8. Maintaining and improving factories and plants.

9. Training engineers, workers, welder and issuing international certificates.
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Phat tri€n nha & xa hoi la trach nhiém cla ca hé théng chinh tri

Nhiing tm huyét dé thuc hién muc tiéu I6n day nhan vin

Nghich Iy vdi cac nha thau xdy dung: Mudn ¢6 viéc nhung sg dau tu cong
vi co ché thanh todn

TU CHINH SACH DEN CUOC SONG

Chinh sach phét trién cong trinh xanh va vat liéu tiét kiém ning lugng
than thién méi trudng

“Thay d6i” d€ hién thuc héa cam két cdia Chinh phd tai Hoi nghi COP 26
Phat trién VLXD xanh tiét kiém nang lugng & Viét Nam: Thuc trang, rao can
va gidi phap

Vit liéu xdy dung xanh - Xu thé cda tuong lai

Tam tudng Acotec Xuan Mai tién phong trong tiém can cong nghiép héa
nganh Xay dung

Nght vé thiét ké va thuc hanh kién tric xanh & Viét Nam

Ung dung ban sao s6 d€ quan Iy d6 thi Viét Nam: Thudn |gi va théch thiic

Ky thudt dugc s6 héa va Mo hinh thong tin cong trinh
Ung dung cng nghé thuc té do trong Nganh cap thoét nuéc

GOC NHIN TU THUCTIEN
Nang lugng sach va lgi ich qudc gia
Lo hiéu (ing tiéu cuc tlf chinh trang he phé Tha d6

GlIGI THIEU SACH MGl
“Kinh té s6”

NGHIEN CU'U KHOA HOC

Dé xuat quy hoach va quan Iy nguén nudc cung cap cho sinh hoat tai TP
Phui Qudc, tinh Kién Giang

Nghién ctiu ting dung bé tong siéu tinh nang - UHPC cho xdy dung cau tai
Viét Nam

bénh gia kha ndng tham nudc clia tudng bé tong in 3D

Thiét k& dam bé tong I3p ghép theo tiéu chudn chau Au

Hiéu qua giam chan ctia hé can khai lugng trong két cdu khung cao tang
Phan tich gidi han va thich nghi cdc tdm mong chiu uén bang thudt toan
ddi ngau

Nghién c(fu anh hudng clia 6t sgi phan tan dén mot so tinh chdt cla bé
tong trong mdi trung dn mon

Phuang phap tiép can cho phan viing st dung dat trong quy hoach chung
do thi hudng t6i phat trién do thi theo thi trudng

Béo ton di san kién triic Toa an nhéan dan Thanh phd HO Chi Minh

Nghién ctu ddc tinh rac xdy dung khu vuc TP HCM va dé xudt cdc gii phap
Xy, tdi ché

Mot s& véin dé vé quy hoach khong gian ngam cho phit trién d6 thi tai TPHCM
Phan loai va dénh gid nguyén nhén cac dang hu hdng cla cong trinh dén
dung va cdng nghiép
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QUAN LY

Phat trién nha 6 xa héi la trach nhiém
ctia ca hé théng chinh tri

> PV

Nha nudc khuyén khich cac thanh phan kinh té phat trién nha & xa hoi, nha & cong
nhan, nha cho nguai thu nhap thap, cac déi tuong kho khan theo co ché thj truong;
déng thdi co chinh sach dé hé trg vé nha & cho cac déi tugng ngudi thu nhap thap do
thi, céng nhan KCN vé nha &, nham gop phan én dinh chinh tri, bao dam an sinh xa hoi.

QUAN DIEM, DINH HUGNG TRONG PHAT TRIEN NOXH

Tai H6i nghi thiic ddy phat trién nha & xa hdi (NGXH) cho cong
nhan, ngusi thu nhap thap do Chinh phi t6 chic dau thang
8/2022, Thu tudng Pham Minh Chinh chi ré: Dai héi lan thu Xl
clia Bang dat ra muc tiéu: D&n nam 2025 Viét Nam la nudc dang
phét trién, c6 cong nghiép theo hudng hién dai, vugt qua muc
thu nhap trung binh thap; d&n nam 2030 la nudc dang phat trién,
c6 céng nghiép hién dai, thu nhap trung binh cao; va dén nam
2045 tr& thanh nudc phat trién, thu nhap cao. Vi vay, mudn phét
trién cdng nghiép can nhiéu yéu t6, trong dé c6 yéu té con ngudi.
Nghién ctiu thuc tién cac nudc cho thay, da sé cac nudc déu co
chinh sdch NOXH, nhu cho mua va thué mua NOXH.

Ngudi cdng nhan khi vira bat dau lam viéc thi khéng thé
mua ngay dugc nha &, nén phdi c6 cac chinh sach nhu thué
mua, tra gép... Viéc cham lo gidi quyét nha & cho ngudi dan,
nhat Ia NOXH cho céng nhan, ngudi thu nhéap thap luén duoc
Pang va Nha nudc dac biét quan tam. Qudc hoi da ban hanh
Luat Nha & nam 2014, theo d6, phap luat vé nha & hién hanh da
€6 nhiing cd ché, chinh sach uu dai nham khuyén khich phat
trién NOXH, trong d6 c6 nha & danh cho c¢6ng nhan lao dong,
nhu: Mién tién st dung dat; giam 50% thué gia tri gia tang, thué
thu nhap doanh nghiép; hé trg dau tu ha tang ky thuat trong va
ngoai dy an; cho vay uu dai lai suat thap; chi phi mua hoac thué
nha & cho cong nhan dugc tinh la chi phi hgp ly trong gia thanh
san xuat khi tinh thué thu nhap doanh nghiép.

4| XAYDUNG 8.2022 | ISSN 2734-9888

Tha tudng khidng dinh, thai gian qua, dudi su lanh dao clia
Dang, Nha nudc, su chi dao, diéu hanh ctia Chinh phu, Tha
tudng Chinh pht cung véi sy tham gia tich cuc, vao cudc clia ca
hé théng chinh tri, cac cap, cac nganh, dac biét la vai trod clia cac
dia phuong, cac doanh nghiép da hoan thanh hang tram dy an
NOXH, nha & cong nhan (7,8 triéu m?), giip hang tram nghin hé
gia dinh thu nhap thap va hang tram nghin céng nhan dugc cai
thién nha &, c6 chd & an toan.

Tuy nhién, qua trinh trién khai thuc hién cac chinh sach vé
NOXH ciing da bdc 16 mét sé han ché can dugc nhin nhan khach
quan, thang thén dé tap trung khic phuc sém nhat c6 thé.

Cu thé, ca ché, chinh sach phét trién NOXH, nha & cho cong
nhan con mot s6 ndi dung chua dap tng nhu cau thuctién, chua
dugc bé sung, stia déi, hoan thién kip thdi, nhu vé déi tuong
tham gia, thu hudng; trinh tu tha tuc dau tu xay dung, quan ly
mua - ban. Viéc thuc hién cac chinh sach uu dai NGXH phai thuc
hién qua nhiéu budc nén thaoi gian thuc hién thi tuc dau tu bi
kéo dai, khéng gian sang tao, phét trién NOXH con chat hep so
véi yéu cau; chua tinh dang, tinh da céc chi phi hgp ly dé phat
trién NOXH, cac chinh sach uu dai cho chli dau tu du an NOXH,
nha & cong nhan chua du hap dan, sat thuc t€, khéng thu hut,
khuyén khich cha dau tu...

Ngan sach nha nuéc con kho khan, chua bé tri dugc
nguén vén uu dai cho vay phat trién NOXH; ciing chua ¢é co
ché huy ddng cac nguén luc hgp tac codng tu mét cach hiéu



Bo trmmg B¢ Xay dung Nguyén Thanh Nghi va lanh dao tinh Quang Ninh tham quan phéi canh D én khu nha ¢ cong nhdn va
chuyén gia khu cong nghiép Pong Mai. (Quang Ninh)

qua, hé théng.

Nhiéu dia phuong, nhat la ngusi diing dau, chua quan tam
phéat trién NOXH, nha & cho c¢6ng nhan, ngudi lao déng KCN;
chua thuc hién phu kin quy hoach, b6 tri quy dat NOXH; chua
dua cac chi tiéu phat trién nha &, dac biét |a chi tiéu phat trién
NOXH, nha & cho c6ng nhan vao ké hoach phat trién kinh té - xa
hoi 5 nam va hang nam. Thuc t& cing mot ca ché, chinh sach,
nhung nadi nao ngusi ding dau thuc su quan tam, lam viéc c6
cadm xuc thi sé ra két qud cu thé. Bén canh nhiéu doanh nghiép
rat quan tam va lam tét, thi nhiéu doanh nghiép san xuat, kinh
doanh trong KCN chua quan tam dén nha & cho cong nhan,
ngudi lao dong ctia minh...

Tha tudng néu rd nhiing quan diém, dinh huéng Ién trong
phét trién NOXH, nha & cho cong nhan.

Tha nhat, phét trién NOXH, nha & cong nhan 1a mét trong
nhimng ndi dung quan trong cda chinh sach phat trién kinh té
- xa hoi. Phat trién NOXH cho ngudi thu nhap thap, céng nhan
la trach nhiém, nghia vu, dao duic clia cd hé théng chinh tri,
cla nhling ngudi lam nhiém vu quan ly nha nudc, clia doanh
nghiép va ctia ngudi dan, nhat la nhiing ngudi diing dau cac Bo,
nganh, Cha tich UBND céc tinh, thanh phé phai quan tam thuic
day, phat trién NOXH thuc chat, lanh manh va bén vimng.

Thu hai, Nha nudc khuyén khich cac thanh phan kinh té phat
trién NOXH, nha & cdng nhan, nha cho ngudi thu nhap thap, cac
déi tugng kho khan theo co ché thi trudng; dong thai cé chinh

sach dé hé trg vé nha & cho cac ddi tuong ngudi thu nhap thap
d6 thi, cdng nhan KCN vé nha & nham gép phan 6n dinh chinh
tri, bdo dam an sinh xa hoi, "khéng hy sinh tién bé va cong bang
xa hoi dé chay theo ting trudng kinh té& don thuan".

Tha ba, phat trién NOXH, nha & céng nhan tai cac dia
phuong gan vdi phét trién thi trudng bat dong san nha &, phu
hop véi chuong trinh, ké hoach phét trién nha & trong tiing giai
doan cutia dia phuong va tuan tha phép luat vé nha 6, quy hoach,
ké hoach do ca quan c6 thdm quyén phé duyét, bao dam déng
b6 vé ha tang ky thuat va ha tang xa héi, phu hgp vai diéu kién
cla cac dia phuong.

Thu tu, cac B8, nganh, Cha tich UBND céc tinh, thanh phé
phai co quyét tam cao, n6 lycI6n, hanh dong quyét liét, cd trong
tam, trong diém, lam viéc nao dut viéc dé, vira lam vira rat kinh
nghiém, mé& réng dan, khédng cau toan, khéng ndng voi dé thic
day phat trién toan dién han linh vuc NOXH. Day la nhiém vu
chinh tri ctia cap Qy, chinh quyén dia phuong, céc co quan trong
hé théng chinh tri va su tham gia ctia doanh nghiép, ngusi dan
véi trach nhiém xa hoi cao.

Thé nam, song song véi phat trién NOXH, can xay dung
va hoan thién quy dinh vé phét trién cac khu nha tro véi quy
chudn, diéu kién vé khong gian, vé sinh, méi trudng phu hop,
ngay cang van minh. Ti€p tuc hoan thién co ché, chinh sach dé
cac nha dau tu nudc ngoai tham gia tich cuc, hiéu qua hon trong
phét trién NOXH cho céng nhan, ngudi lao déng.
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QUAN LY NGANH

BO XAY DUNG CHU TRi DE AN 1 TRIEU CAN HO NOXH

Néu rd muc tiéu phat trién NOXH phu hgp khé nang chi
trd cla cong nhan, ngudi lao ddng, ngudi thu nhap thap,
ngudi cé hoan canh khé khan, Tha tuéng giao B6 Xay dung
chl tri, xay dung dé an dau tu, xay dung it nhat 1 triéu can hé
NOXH cho céng nhan, ngudi thu nhap thap trong giai doan
tu nay téi nam 2030.

Thu tudng yéu cau "cac doanh nghiép da dang ky dau tu,
xay dung trén 1,2 triéu can ho tir nay t6i nam 2030, can noéi di doéi
Vi lam, khong dé ngudi dan mat niém tin".

Thu tudng cling giao Bo Xay dung chu tri, phéi hgp cac
b6, ca quan, dia phuang thao g& cac vudng mic, stia déi,
hoan thién cac quy dinh dé trién khai hiéu qua, thic ddy phat
trién NOXH, nha & cho cdng nhan KCN, nha & cho cac chuyén
gia; nghién ctu co ché, chinh sach phat trién cac khu nha tro
theo dinh hudng trén; trugc hét la cac quy dinh thudc thdm
quyén ctia Chinh phu, cac B, nganh, dia phuong.

Trong dé, nghién cttu viéc quy dinh mét dau méi quan ly
thong nhat & cac dia phuong vé van dé nay. Nghién ciu viéc
b6 tri quy dat cho NOXH tai cac dy an nha & thuong mai mét
cach linh hoat, kha thi, hiéu qua, pht hgp tinh hinh. Cat giam
t6i da cac thu tuc hanh chinh phién ha, rudm ra, khéng can
thiét, tao thuan loi nhat dé cac doanh nghiép c6 dong luc,
cadm xuc, cdm hing dé phat trién NOXH.

Cac Bo, nganh va dia phuong tap trung trién khai thuc
hién déng bo cac nhiém vu giai phap tai Nghi quyét s6 11/
NQ-CP ctia Chinh ph(i vé Chuong trinh phuc héi va phat trién
kinh té& - xa héi trong dé c6 ndi dung vé phat trién NOXH.

D6i vai cac tinh, thanh phé c6 nhiéu KCN, tap trung nhiéu
c6ng nhan nhu Thai Nguyén, Bac Ninh, Bic Giang, Déng Nai,
Binh Duong..., can ci quy dinh phap luat vé nha & va Nghi
dinh s 35/2022/NQ-CP ctia Chinh phu d€ danh quy dat va kéu
goi cac chu dau tu ha tang KCN, cac doanh nghiép san xuat va
doanh nghiép bat dong san tham gia dau tu, phat trién nha &
cong nhan, nha luu trd cho cong nhan thué.

Do6n déc chi dau tu cac du an nha & thuong mai, khu dé thi
trién khai dau tu xay dung NOXH trén quy dat 20% clia cac du
an nay theo tién dé dugc phé duyét.

S&m lap, phé duyét va cong bé cong khai danh muc du én
dau tu xay dung NOXH doc lap phai lua chon chd dau tu theo
hinh thuc dau thau dé cac doanh nghiép quan tdm nghién ct,
dé xuat tham gia.

C6 céc co ché, gidi phap cu thé, rut ngan thi tuc hanh
chinh vé lap, phé duyét du an, giao dat, cho thué dat, giai
phéng mat bang, tha tuc dau tu xay dung... dé hd trg,
khuyén khich, thu hut cac doanh nghiép, nhat la cac doanh
nghiép I6n, uy tin trong linh vuc bat déng san khan truang
trién khai dau tu xay dung du an.

DE XUAT NHIEU GIAI PHAP DE THUC HIEN MUC TIEU

Cang tai Héi nghi thuc ddy phat trién NOXH cho céng
nhan, ngudi thu nhap thap, B trudng Bé Xay dung Nguyén
Thanh Nghi da c6 bao cao vé van dé nay va dé xuat giai phap
thuc ddy chinh séach hé trg NOXH, nha & cho cong nhan.

Bo trudng Nguyén Thanh Nghi cho biét, vé co ché
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chinh sach va chi dao ctia Chinh pht, Tha tuéng Chinh
pht: Chinh sach phéat trién nha & hién hanh cho ngudi
thu nhap thap, cdng nhan, ngudi lao ddéng trong cac KCN
trong thdi gian vira qua dugc thuc hién theo cac quy dinh
tai Luat Nha & 2014, Nghi dinh s& 100/2015/ND-CP vé phat
trién va quan ly NGXH; Nghi dinh s6 49/2021/ND-CP slra
d8i, b6 sung mét sé diéu ctia Nghi dinh s6 100/2015/ND-
CP; Théng tu s6 09/2021/TT-BXD clia Bo Xay dung hudng
dan cu thé diéu kién, tiéu chi lua chon ch dau tu du an
dau tu xay dung NOXH va mot sé van ban quy pham phap
luat khac cé lién quan.

Nhin chung, cac chinh sach hé trg NOXH, nha & cong
nhan lao ddng tai cdc KCN da tao ra hanh lang phép ly tuong
déi day du, ho trg va khuyén khich cac doanh nghiép tham
gia vao phat trién NOXH, nha & cong nhan, cling nhu quy
dinh trach nhiém cla céc co quan, dan vi. Cu thé la: Quy dinh
10 nhom d6i tugng dugc hudng chinh sach hé trg vé nha &;
Quy dinh vé quy dat dé phat trién NOXH, nha & cong nhan;
Quy dinh vé lya chon cht dau tu du an NOXH, nha & cong
nhan; Quy dinh cac co ché uu dai; Quy dinh vé trach nhiém
clia cac B9, nganh, dia phuong lién quan.

V& viéc dén déc, hudng dan cac dia phuang trién khai, thuc
hién chinh sach NOXH, nha céng nhan trong thai gian gan day,
bén canh viéc thuc hién kiém tra thudng xuyén cong tac quan
ly nha nudc, Bé Xay dung da lap ké hoach, phéi hgp véi cac Bo,
nganh lién quan, thanh 1ap T6 cdng tac lién nganh lam viéc truc
ti€p vSi mot s6 dia phuong trong diém vé NOXH, nha & cong
nhan dé hudng dan, thdo g& cac khé khan, vudng méc vé co
ché, chinh sach va dén déc cac dia phuang khan truang trién
khai thuc hién.

Vé két qua dau tu phat trién du an NOXH, nha & céng
nhan, tinh dén nay trén dia ban ca nudc da hoan thanh 301
du an NOXH khu vuyc d6 thi, nha & cho cong nhan, quy mé
xay dung khoadng 156.000 can, vdi téng dién tich hon 7,79
triéu m2. Pang trién khai 401 duy an, v6i quy mé xay dung
khodng 455.000 can, vai téng dién tich khodng 22,718 triéu
m?2. Dén nay, da hoan thanh viéc dau tu xay dung 175 du an
NOXH, quy mé xay dung khodng 93.000 can ho, véi téng
dién tich khoang 4,6 trieu m2 Dang tiép tuc trién khai 274
du an, quy mé xay dung khoang 293.000 cin ho, véi téng
dién tich khoang 14,6 triéu m2. Ba hoan thanh viéc dau tu
xay dung 126 du 4n nha & cong nhan, véi quy mo xay dung
khodng 62.700 can hd, téng dién tich 3,1 triéu m2. Dang trién
khai (bao gém cac du an da dugc chap thuan dau tu va dang
trién khai dau tu xay dung) 127 du an véi quy mé xay dung
khodng 160.000 can hd, téng dién tich 8 trieu m2 Véi két qua
nay, viéc phat trién NOXH cho c6ng nhan, ngudi thu nhap
thap chua dap lng nhu cau rat Ién cung nhu yéu cau dat
ra, do d6 viéc phat trién NOXH can tap trung ddy manh hon
trong thdi gian t4i.

D6i véi viéc giai ngan goi hd trg cho chi dau tu du an
NOXH, nha & c6ng nhan: Tinh dén ngay 05/7/2022, c6 41/63
dia phuong co6 bao céo, trong dé bédo cdo s6 lugng du an
NOXH, nha & cong nhan dang trién khai la 240 du an, du kién
nhu cau vay vén la 34.552 ty dong.



Tai Hoi nghi, BO truéng Nguyén Thanh Nghi ciing néu ra mét
s8 gidi phap thuc ddy phat trién NOXH, nha c6ng nhan trong
thdi gian téi. Theo d6, can tiép tuc nghién cuu, sta d6i Luat Nha
& 2014 déng b6 véi Luat Dat dai (stia d6i), Luat Dau thau (stra
d6i), Luat Thué... trong do6 quy dinh cu thé vé déi tuong, diéu
kién thu hudng; viéc quy hoach, danh quy dat phat trién NOXH;
viéc lua chon chui dau tu du &n; cac ca ché chinh sach uu dai ctia
nha nudc...; déng thai, tach riéng chinh sach nha & cho céng
nhan dé c6 co ché khuyén khich, uu dai nham phat trién loai
hinh nha luu trd cho cong nhén trong KCN.

Lap phé duyét dé an dau tu xay dung 1 triéu can ho cho
déi tugng thu nhap thap, céng nhan KCN giai doan 2022 -
2030. B6 Xay dung cha tri lap, trinh Tha tudng Chinh phu
phé duyét dé an. Thu tuéng Chinh pha giao quy hoach, dinh
hudng cac tap doan, doanh nghiép kinh doanh bat dong
san tham gia dau tu phat trién NOXH cho céng nhan, ngudi
thu nhap thap. D& c6 o 6 s6 liéu 1ap dé an dé nghi cac dia
phuong bao cao trong thang 8 mét s6 ndi dung theo yéu cau
Bo6 Xay dung hudng dan.

Bo trudng Nguyén Thanh Nghi cling dé xuat kién nghi
nhiéu gidi phap can lam déi vai cac B, nganh, dia phuong.
Trong d6, v6i chiic nang, nhiém vu ctia minh B Xay dung sé
Nghién ctu du thao, bao cao Chinh pht trinh Quéc héi cho
y ki€n va théong qua Luat Nha & (sira d8i) theo Chuong trinh

xay dung luat, phap 1énh nam 2022 ctia Quéc héi (du kién ky
hop thit 6 Qudc hoi khoa XV).

Chu tri, phéi hop vai cac B, nganh lién quan thao gé cac
vuéng mic vé co ché, chinh sach, phap luat, trién khai hiéu
quad, thuc ddy phat trién NGXH, nha & cho cong nhan KCN.
Tiép tuc lam viéc véi mot sé dia phuang trong diém dé kiém
tra, don déc viéc trién khai NOXH, nha & cdng nhan nham
trién khai hiéu qua Nghij quyét s6 11/NQ-CP.

Phéi hgp Ngan hang Nha nudc chi dao, huéng dan, phéi
hgp vai cac dia phuong thuc hién ra soat, lap va cong bo
danh muc cac chti dau tu du an NGXH, nha & cdng nhan dugc
vay géi ho trg lai suat 2% thong qua hé théng ngan hang
thuong mai ctia Nghj quyét s6 11/NQ-CP.

Don dée cac dia phuong thuc hién ra soat, b6 sung quy
hoach, bé tri quy dat danh dé phat trién NOXH khu vuc do6
thi, nha & cho cdng nhan theo dung quy dinh phap luat; thuc
hién nghiém quy dinh danh quy dat 20% lam NOXH trong
cac du an nha &, khu doé thi.

Tang cudng cong tac thanh tra, kiém tra, giam sat, xt ly vi
pham phap luat trong viéc thuc hién phap luat vé phat trién
NOXH.

Coéng dong doanh nghiép can quan tam tham gia phat
trién NOXH, nha & cdng nhan, hién ké thao g& nhiing kho
khan, vudng mac trong thuc thi chinh sach.
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Nhiing tam huyét dé thuc hién muc tieu

lén day nhan van

>CAM TU

Nguai dung dau Chinh phu da khang dinh tam huyét thuc hién muc tieu day nhan van
va trach nhiém La, tu nay dén nam 2030, trén ca nudc hoan thanh dau tu xay dung it
nhat 1 trieu can ho nha & xa hoi cho nguaci thu nhap thap, céng nhan KCN.

hong bao cta Van phong Chinh pha s6 242/TB-
VPCP ngay 10/8/2022 két luan ctia Tha tuéng Chinh
pht Pham Minh Chinh tai HOi nghi truc tuyén thuc
day phat trién nha & xa héi cho cédng nhan, ngudi
thu nhap thap chi rd: Phat trién nha & xa héi (NOXH), nha &
céng nhan, nha & cho déi tugng thu nhap thap la mot trong
nhitng ndi dung quan trong cla chinh sach phat trién kinh
té - xa hoi. Phat trién nha &, trong d6é c6 NOXH cho ngudi thu
nhap thap, céng nhan la trach nhiém, la nghia vy, la dao duic
clia nguai lam quan ly nha nudc, clia xa hoi, clia cac doanh
nghiép va cla ngudi dan. Ngudi ding dau cac Bo, nganh va
dia phuong phai quan tam, co trach nhiém, quyét liét thuc
ddy phat trién NOXH cho cong nhan, ngudi thu nhap thap.
Tuy nhién, y ki€n clia cac nha quan ly, doanh nghiép, ciing
cho thay, dé thuc hién dugc muc tiéu I6n trong van dé phat
trién NOXH cho ¢6ng nhan, ngudi thu nhap thap, con can
nhiéu chinh sach uu dai, dan hoan thién van ban phap ly
hudng dan, dé kich thich, déng vién cac déi tugng tham gia
phat trién linh vuc nay.

CHIA SE CUA CAC BO, NGANH
Tha tudng Chinh phi Pham Minh Chinh khéng dinh: Nha
nuéc khuyén khich cac thanh phan kinh té phat trién NOXH,
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nha & cdng nhan, nha & cho ngudi thu nhap thap theo co ché
thi trudng; déng thai c6 chinh sach dé hé trg vé nha & cho
cac doi tuong ngudi thu nhap thap dé thi, cong nhan KCN vé
nha &, nhdm goép phan én dinh chinh tri, bdo ddm an sinh xa
hoi, “khéng hy sinh tién bd va cdng bang xa hoi dé chay theo
tang truéng kinh té€ don thuan”.

Cac B, nganh va UBND céc tinh, thanh phé truc thudc
Trung uong phai co quyét tam cao, nd luc Ién va xac dinh viéc
phat trién NOXH, nhat 1a nha & cho céng nhan, |a mét nhiém
vu chinh tri, trong d6 cap Gy, chinh quyén dia phuong la cap
quyét dinh su thanh cong clia chuong trinh phat trién NOXH,
nhat la nha & cho céng nhan.

Quyét tdm cla ngudi ding dau Chinh phi da khang dinh
tam huyét thuc hién muc tiéu day nhan van la, tir nay dén
nam 2030, trén ca nudc hoan thanh dau tu xay dung it nhat 1
triéu can hd NOXH cho ngudi thu nhap thap, céng nhan KCN.

DPé thuc hién dugc muc tiéu nay, Bd trudng Bo6 TN&MT
Tran HOng Ha cho rang, cac nha dau tu cing can phai c6
trach nhiém vé nha & cho ngudi lao déng. Bai I&, khi vao
dau tu, ho dua mét lic may chuc nghin cong nhan vao dia
phuang, tao ap luc vé ché & trén dia ban thi cac nha dau tu
can phai c6 trach nhiém vé nha & va diéu kién thiét yéu cho
ngudi lao dong. Vi du, Dong Nai, Binh Duong dang phai ganh



-

Nhu cau vé NOXH rdt 1on véi khoang 1,5 triéu lao déng c6 nhu cau (Anh: Mét khu NOXH do BECAMEX xdy dung).

trach nhiém rat I6n vé NOXH. Dau do & cac dé thi bdc 16 van
dé chinh quyén dia phuang khéng nam ré dugc bao nhiéu
va cling khéng danh gia dugc nhu cau thuc té vé nha & cta
cédng nhan. Trén thuc té, ha tang va su gia tang luc lugng tu
do dang vugct rat nhiéu lan, tir dé, khéng dap ung dugc nhu
c4u t6i thiéu vé moi trudng va chat lugng cudc séng.

Chinh sach phét trién NOXH theo quy dinh phai huéng dén
tao lap nha & cho céac déi tugng co kha nang tai chinh phu hgp.
Tuy nhién, viéc danh quy dat phat trién nha & trong cac du an
d6 thi, thuong mai con gép nhiéu kho khan. Theo Thi trudng
Bo KH&DT Nguyén Thi Bich Ngoc, khi xay dung cac danh muc
KCN, cac dia phuang budc phai b6 tri ngay quy dat cho NOXH
va cac cong trinh tién ich cho ngudi lao dong. Cac du an ha tang
KCN phai cé quy hoach xay dung nha & cho ngudi lao déng thi
mdi ¢ co sG dé gidi quyét thu tuc dau tu, bd sung mét s6 co ché,
chinh sach dé khuyén khich, uu dai nha dau tu...

BO trudng B Tai chinh H6 Buic Phéc cho biét thém, NOXH
chung ta bé tri theo quy hoach dugc duyét va nén uu tién
nhing quy dat sach d€ lam. Chang ta phai danh nhiing chd
tét nhat, nhirng ché nao c6 dat sach thi giao cho doanh
nghiép lam. Hién nay, linh vuc nay, vé uu dai, cac loai thué da
dugc giam muc t6i da, thué VAT gidm 5% trong khi hién hanh
la 10%; thué thu nhap doanh nghiép la 10% trong khi hién

~ I iz

hanh la 20%, réi cac nganh nghé dugc xéac dinh la dac biét thi
déu dugc huéng nhiing chinh sach uu dai.

Nhin nhan van dé nha & xa hoi 8 mot gidc do cu thé, Tha
trudng BO LDTB&XH Nguyén Van Hoi dé nghi nén bé sung giai
phap phét trién NOXH trudc mat cho cong nhan lao déng &
hon 300 KCN, KCX, dé bao dam nha & cho 3 triéu lao déng khu
vuc nay theo co ché cho thué, cho mua. Dia phuong bé tri dat
dai; cdc nha may, KCN, KCX c6 trach nhiém dau tu dé giai quyét
van dé va can thiét Nha nudc hé trg vén, tang cudng cho vay
vén xay dung, phat trién NOXH théng qua Ngan hang Chinh
sach xa hoi. Kién nghi véi Chinh pha, trén binh dién réng tiép
tuc o cac chinh sach phu hop vé thué, dat dai, tin dung nham
tang dau tu phat trién NOXH; tdng thu nhap; tiép tuc cdi cach
hanh chinh; gidam chi phi san xuat nha &, lam "mém" gia NOXH
trong cac thanh phg, dé thi va gia nha noi chung cho ngudilao
dong dé ti€p can NOXH hon.

Thong d6c NHNN Viét Nam Nguyén Thi Hong cling cho
biét, sé tao diéu kién thuan lgi cho céng nhan, ngudi thu
nhap thap dugc vay vén uu dai d€ mua nha.

THUC TE DIA PHUONG VA KIEN NGHI CUA DOANH

NGHIEP
Binh Duong la mét trong nhiing tinh c6 t6c d6 phat
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Cuéc séng én dinh ciia NLP tai Khu NOXH Dinh Hoa,
Thii Dau Mot.

trién cong nghiép cao so vai cd nudc, quy hoach dugc Tha
tudng chdp thuan téng cdng 34 KCN. Bén nay, da thanh
lap 29 KCN, trong dé da c6 27 KCN di vao hoat déng. Téng
s6 lao dong tai cac KCN nay la 480 nghin ngudi trén téng
s6 lao ddng toan tinh 13 1,7 triéu ngudi. Su phat trién cda
cac KCN, cum céng nghiép kéo theo su tap trung cu dan
tur khdp moi mién dat nudc chuyén vé sinh séng va lam
viéc tai Binh Duong ngay cang tang (tinh dén thoi diém
nay khoang 53%). Chinh vi vay, nhu cau vé nha & tai Binh
Duang rat Ién. Tuy nhién, thuc té kha nang mua dugc can
nha déi véi nhiéu ngudi lao déng con khé khan do nguén
thu nhap con han ché.

Déan s6 toan tinh Binh Duong tinh d&n nam 2021 udc tinh
khoang 2,7 triéu ngudi, trong d6 téng s6 ngudi dang trong
dé tudi lao ddng khodng 1,7 triéu véGi khodng 1,5 triéu ngudi
dang & thué do ho gia dinh, cd nhan dau tu xay dung. Qua
thai gian sinh séng, lao déng tai Binh Duong, mot b phan
ngudi lao ddng c6 nhu cau vé NOXH dé mua, thué, thué mua
nham an cu lac nghiép, 6n dinh cudc séng. Udc tinh khodng
490 nghin ngudi, quy dat can dap ung khoang 1.700 ha,
trong dé, quy dat dé phat trién nha & do hé gia dinh, ca nhan
du kién chiém khoang 70% (1.200 ha), quy dat & tai cac du an
nha & thuang mai theo dinh hudng gia thap khoang 5% (75
ha) va quy dat NGXH (nha co6ng nhan, nha & thu nhap thap tai
khu vuc do thi...) khoang 25% (425 ha).

Viéc b6 tri dugc quy dat NOXH 1a mét trong chién lugc
phat trién NOXH, nhdm dap ('ng muc tiéu theo huéng cong
nghiép - dich vu dé thi tir khi téi 1ap tinh dén nay. Day la
mot trong nhiing ndi dung ma tinh quan tam. Dién hinh
nhu Becamex, da xay dung 64 nghin can NGXH hoan thién
vGi mbi can ho t6i thiéu khodng 30 m?; tién t&i Becamex
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Khu nha o an sinh Becamex Hoa Loi.

c6 thé xay dung 120 nghin can hé. Theo dé an NGXH, nha
& cong nhan da dugc UBND tinh Binh Duong phé duyét,
Becamex sé danh 105 ha dé tiép tuc xay dung NOXH, nha
& cong nhan.

Tuy nhién, viéc xay dung NOXH cho ngugi thu nhap thap,
cho cong nhan chua dap ing dugc. Pay la ap luc rat16n trong
thuc hién chinh sach an sinh xa héi.

Ngay véi Ha Noi, giai doan 2016 - 2020, Thanh phé da
hoan thanh 25 dy an véi khodng 1,25 triéu m? san; va 52 dy
an dang trién khai v6i khoang 4,14 triéu m? san. Ngoai ra, Ha
Noi dang trién khai 5 khu NOXH doc lap (tap trung) hién dai
vGi quy mo I6n, ha tang déng bo. Giai doan 2021 - 2030, theo
quy dinh cda Luat Nha & TP Ha NG6i da ban hanh Chuong
trinh phat trién nha & giai doan 2021 - 2030 va K& hoach phét
trién nha & 5 nam 2021 - 2025 da dugc dugc HDND Thanh
phé théng qua. Trén ca s& d6 xac dinh nhu cau va téng nhu
cau san NOXH dén 2030 trén dia ban toan thanh phé khoang
6,8 triéu m? san nha &, tuong duong 113 nghin can ho va von
xay dung nha & xa hoéi khoang 12.500 ty déng. D& dap ung
nhu cau rat Ién vé nha & xa hoi, UBND TP Ha Noi tap trung
chi dao hoan thanh 19 du &n véi khodng 1,2 triéu m? san giai
doan 2021 - 2025; tiép tuc trién khai 38 du an con lai du kién
hoan thanh giai doan sau ndm 2025. Téng thé, thanh phd da
trién khai 57 du an trén toan dia ban, trong d6 52 du én va 5
khu NOXH tap trung.

Ong Duang Céng Minh - Cha tich HDQT Ngan hang
Thuong mai C8 phan Sai Gon Thuong Tin (Sacombank) khang
dinh: “Doanh nghiép ching t6i sdn sang dang ky tham gia
75 nghin can ho ti nay dén 2030. Day la quy dat ma doanh
nghiép cta chdng t6i da c6, nhung quan trong nhat la thao
g6 khé khan vé thu tuc”.
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Khu Nha o xa hoi Khu cong nghiép Yén Phong.

Cha tich Tap doan Bitexco Vi Quang Hoi lai dé xuat
can ma rong déi tuong thu huéng. Theo 6ng Hoi, suét 25
nam phat trién dat nudc, & thai diém nay 1a nén kinh té tri
thirc gan véi cac khu cong nghé cao rat nhiéu. Chinh vi vay
doi tugng can ma ra la tri thic, ky su, chuyén gia ky thuat,
chuyén gia cao cdp... Ching ta mé& rong déi tugng dé xay
cac khu nha cao cdp hon, dé cac chuyén gia c6 thé thué dai
han hoac thué - mua. C6 thé chinh sach nay sé thu hut cac
doanh nghiép 16n vao cudc va cung véi chinh quyén dé thuc
hién. Nhung quan trong nhat la gid Chinh phd phai co6 mét
nhém xuéng lam viéc cuing véi cac doanh nghiép dé nghién
clru nhiing gi con dang vudng, dang khé dé thao gé. Ching
ta khuyén khich nhung ciing phai dé doanh nghiép thuc
thi mét cach dé dang, khéng dé doanh nghiép phai c6 qua
nhiéu dau méi, di gap qua nhiéu cac ca quan... “Chinh phu
nén nghién clu dé dua vao mét dau méi, chi mét ca quan
dua ra quyét dinh. Ba nam & trong khudn do réi thi bat ky
ai tham gia thuc hién ciing déu dugc huéng chinh sach do”,
ong Héi kién nghi.

Chu tich HPQT Tap doan Sun Group Pang Minh Truong
clng kién nghi mé& réng déi tugng dugc mua NOXH. Thuc
tién, trong thdi gian qua, Tap doan Sun Group da trién khai
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xdy dung cac khu NOXH Sunhome cho cén b, nhan vién
tap doan thué hodc thué dai han, nham 6n dinh ddi s6ng
va yén tam lam viéc ctia ngudi lao déng. Ong Trudng kién
nghi thém, trudng hgp dia phuong da bé tri quy dat danh
cho NOXH dam bao nhu cau cua dia phuong, thi cling mong
cac Bo, nganh xem xét khong can bé tri thém quy dat NOXH
déi vGi cac dy an dau tu xay dung nha & thuong mai, khu dé
thi. Déi vai trudng hgp nay, doanh nghiép dugc phép dong
tién st dung dat phai nép doi véi quy dat 20% NOXH, dong
thai, phan quyén cho dia phuong la ca quan ¢ thdm quyén
chap thuan.

“Phan dau 5 nam tdi, ching téi sé dau tu 500 nghin can
NOXH" - day la chia sé cila Chu tich HDQT Vinhomes Pham
Thiéu Hoa. Tuy nhién, theo 6ng Hoa, dé dau tu xay dung du
an NOXH, nha cho ngudi thu nhap thap, ngoai né luc cda
doanh nghiép rat can Chinh pha, cac B, nganh, dia phuong
déng hanh cung doanh nghiép va hé trg cac doanh nghiép
trong cac van dé vé quy hoach, thu tuc phé duyét dy an
NOXH; véi tinh than rat ngan tha tuc hanh chinh, can c6 co
ché, chinh séch hé trg, uu dai cho cac nha dau tu lam NOXH
binh dang, trung thuc véi cac don vi, doanh nghiép tham gia
dau tu.
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NGHICH LY VOI CAC NHA THAU XAY DUNG:

Muén c6 viéc nhung so dau tu cong

vi co ché thanh toan

>THANH NGA

“Néu chung ta khéng biét tao diéu kien cho mét sé doanh nghiép xay dung Llén tén tai,
thi chung ta se phai tra gia dat vé sau nay khi can xay dung cac cong trinh l6n cho dat
nudc rat kho thuc hien, hoac phai thuc hién vai gia rat cao khi si dung nha thau ngoai,

vi cac nha thau trong nudc da “tan” réi”.

LAM RO NO DONG XAY DUNG

Trong béi canh thi trudng xay dung dang gap nhiéu khé
khan, hang loat dé xuat clia cac nha thau xay dung da dugc
cd quan chuyén mén Bo Xay dung giai dap tai budi lam viéc
cla Bo trudng Nguyén Thanh Nghi véGi Hiép hoi Nha thau xay
dung Viét Nam (VACC), dién ra ngay 09/8 tai Ha Noi.

Bo trudng Nguyén Thanh Nghi khdng dinh va ghi nhan
nhiing nd luc vugt bac cla cac doanh nghiép trong VACC -
nai tap trung déng nhat va cling la noi héi tu nhiéu nhat cac
nha thau xay dung I6n nhat thj trudng Viét Nam; cac nha thau
xay dung da gop phan dua vi thé clia nganh Xay dung Viét
Nam Ién tam cao mdi, sanh ngang, tham chi vugt hon so véi
nang luc cta nhiéu nha thau cac quéc gia khu vuc Dong Nam
A (ASEAN) véi nhiéu cong trinh 16n mang tam c& thé gidi.

Bo trudng Nguyén Thanh Nghi yéu cau lanh dao chu chot
cac co quan chuyén mén clia BO Xay dung gidi dap ngay 4
nhom van dé vuéng mac, bat cap cho cac nha thau vé Hop
déng, don gia, dinh muc, thanh toan; PCCC; ki€ém tra céng tac
nghiém thu...

Tai HOi nghi, 6ng Bam Buc Bién - Cuc trudng Cuc Kinh
té€ xay dung nhat tri véi kién nghi ctia VACC, can lam r6 tinh
hinh ng dong xay dung trong thgi gian vira qua. B6 Xay dung
khong dugc giao theo déi tinh hinh ng dong xay dung, van
dé nay thudc trach nhiém ctia B6 KH&DT, Bo Tai chinh. Dé
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nghi VACC kién nghi Thi tudng giao céc ca quan lién quan
[am ré nguyén nhan, trdch nhiém, cla cac don vi lién quan
trong van dé dé xay ra tinh trang ng dong xay dung trong
thai gian vua qua.

Tuy nhién, 6ng Pam Buc Bién khuyén nghi VACC, ng
dong c6 thé c6 nhiéu nguyén nhan. Do d6, trudc khi xem xét,
danh gia cu thé van dé, ban than nha thau phai tu danh gia
lai chinh minh b&i mét trong nhitng nguyén nhan gay ra tinh
trang ng dong xay dung c6 thé & phia cac nha thau, do nha
thau chua hoan thién ho so, thi tuc theo quy dinh dan dén
chua du diéu kién thanh toan. Tham chi, ltc thanh toan nha
thau mdéi tap trung di lam ho so thanh toén, ho so thiéu rat
nhiéu.

Ngoai ra, 6ng Bam Duc Bién ciing luu y cac nha thau,
trong qua trinh trién khai cac dy an ti€p theo nén quan tam
xt ly ngay nhitng van dé phat sinh vé mat tha tuc, trinh tu
trong qua trinh trién khai, khéng dén vao cuéi ky khi thanh
quyét toan mdai lam dé dan dén day dua, kéo dai.

Theo phan tich ciia 6ng BPam Buc Bién, ng dong xdy dung
c6 nhiéu nguyén nhan. Vi dy, c6 tinh trang ng dong do cha
dau tu yéu cau tién bao hanh gitr lai la 5%. Phap luat hién nay
¢ quy dinh uu tién bao lanh bang hinh thic bao lanh qua
ngan hang, do d6 mac du c6 mét s6 hgp doéng yéu cau tién
gitt lai chua thanh toan 5% nhung cling c6 nha thau co hinh
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Cdc nha thau xdy dung dang cho dwoc "thdo g&" tinh trang no dong xdy duwng.

thuc bao lanh khac dé tranh bi giti lai.

Con d6i véi trudng hgp nha thau bi tam gilr 2% chd quyét
toan, trong cac quy dinh vé hgp dong xay dung khong co
quy dinh nao quy dinh giir lai 2% chd quyét toan.

Déi vai cac hogp déng bi anh hudng béi Covid-19, bién
dong gia VLXD, nhiéu nha thau ky vong sé dugc Chinh pha
xem xét thudc trudng hop bat kha khang theo quy dinh cta
BO luat Dan su hién hanh, tir d6 dugc diéu chinh hgp déng
tron goi, hgp dong theo dan gia c6 dinh. Tuy nhién, qua hoat
dong ra soét, xem xét, dan chiéu cac tiéu chi cling nhu tham
khao thuc tién trudng hop bat kha khang trén thé gidi cla
cac co quan Bo Xay dung, thi cac hgp déng bi anh hudng bai
Covid-19 va tinh hinh bién doéng gia VLXD tai Viét Nam ky
trudc cudi quy IV/2021 khéng dap ung.

Theo 6ng Bam Duc Bién, cac hgp dong tron goi, hop
déng theo don gia cé dinh, sé bi anh hudng chl yéu la cac
hgp dong ky ti cudi quy 1V/2021 trg vé trudc, va mot s6 hgp
déng quy mé nhé dudi 20 ty dong theo phap luat vé dau
thau phai ky hop dong tron goi. Ngoai ra, con mot sé hop
déng ky hop déng tron goi, theo don gia c6 dinh do cac
nguyén nhan khach quan phai kéo dai thai gian thuc hién
dan dén tinh trang nha thau roi vao giai doan gia VLXD tang
cao &nh hudng tdi qua trinh trién khai thuc hién hgp déng.

Ong Dam Duic Bién phan tich: Phap luat vé hop déng, vé

dau thau quy dinh cac hgp déng tron géi, hgp déng theo don
gia c6 dinh khong dugc phép diéu chinh trong sudt qua trinh
trién khai thuc hién hop déng, chi dugc diéu chinh trong 2
trudng hgp: Thi nhat, trong trudng hgp bat kha khang, Bo
luat Dan su cing nhu phap luat vé dau thau, hgp déng xay
dung déu quy dinh; Thi hai, khi hoan canh thay déi ca ban,
gan tuang tu nhu trudng hop bat kha khang nhung & miuc
d0 nhe hon.

Trudng hop bat kha khang quy dinh 3 tiéu chi: xay ra mét
cach khach quan, khéng ludng truéce va cac bén da c6 gang
khac phuc nhung van khéng khac phuc dugc.

Con déi véi trudng hop hoan canh thay déi co ban, muc
d6 thap hon: cac bén chua ludng trudc dugc cac hoan canh
thay déi khi ky hap déng, néu ludng trudc dugc thi da khéng
xay ra viéc ky két va cac bén da c6 gang lam bang moi cach
dé khic phuc nhung khéng c6 cach nao gidm thiéu cac thiét
hai.

Theo dé, trong thai gian vira qua, Cuc Kinh té Xay dung va
cac don vi thudc B6 Xay dung da cé tham muu Bo trudng dua
vao la trudng hgp dugc diéu chinh trong qua trinh nghién
ctu stia d6i Nghi dinh stia d6i cac nghi dinh dé trinh Chinh
phu. Tuy nhién, trong qua trinh thdm dinh, B& Tu phap c6 y
kién, néi dung nay khong can thiét dua vao nghi dinh vi da c6
quy dinh trong B6 luat Dan su.
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QUAN LY NGANH

"Chung t6i dang dé xuat Bo truéng bao cao Chinh phu
giao B& Tu phép chu tri nghién ctu lam sao dé dinh lugng
tiéu chi bat kha khang, tiéu chi hoan canh thay déi co ban"-
ong Bién cho biét.

CO NEN SUDUNG BIEN PHAP KHAC PHUC HAU QUA?

Dai vai viec VACC kién nghi gidi phap sir dung cong tac
kiém tra cong tac nghiém thu ctia Cuc Giam dinh nha nuéc
vé chat lugng cong trinh xay dung dé khéng ché trach nhiém
thanh toan ctia ch dau tu déi véi nha thau; 6ng Pham Minh
Ha - Cuc trudng Cuc Giam dinh nha nudc vé chat luong céng
trinh xay dung cho biét, ban chat viéc kiém tra céng tac
nghiém thu clia cg quan nha nudc, co quan chuyén mon vé
xay dung la khéng nham muc tiéu kiém tra xem quan hé hgp
déng gitta cac bén, viéc thuc hién cac nghia vu hgp dong
gilta cac bén vdi nhau; muc tiéu, d6i tugng clia cong tac nay
la cdc cdng trinh quy mé 16n, phuc tap, cé dnh hudng 16n
dén cong déng... Noi ham kiém tra la cong tac quén ly chat
lugng, chat lugng cong trinh, cac diéu kién dua cong trinh
vao van hanh...

Con theo y kién cila 6ng Nguyén Ngoc Tuan - Chanh
Thanh tra, ba Téng Thi Hanh - Vu truéng Vu Phap ché, nha
thau c6 thé can nhic c6 khuyén cdo chi dau tu, nha thau
chap nhan cho chu dau tu dua cong trinh vao kiém tra cong
tac kiém tra nghiém thu nhung chd dau tu phai bao dam sau
khi thuc hién viéc nghiém thu xong phai tuan thu quy dinh
cla phap luat déi véi cac yéu cau con lai, trong d6 bao gom
ca cac ndi dung lién quan dén céng tac thanh toan cho nha
thau...

Noi dung khong thanh toan cho nha thau dugc quy dinh
la mot diéu cam trong Nghi dinh 37/2015/ND-CP quy dinh chi
ti€t vé hgp dong xay dung, khoan 11 Diéu 19 ciia Nghi dinh
nay quy dinh: “Nghiém cam bén giao thau khéng thanh toan
day du hodc khong dung thai han theo cac théa thuan trong
hgp déng cho bén nhan thau”.

Bén canh d6, diém d khoan 2 Diéu 19 Nghi dinh s6
16/2022/ND-CP ctia Chinh ph quy dinh vé x{r phat vi pham
hanh chinh trong xay dung, quy dinh x{ phat d6i véi chu dau
tu cham thanh toan, thanh toan khéng dung tién dé theo
hop dong da ky doi vai nha thau: "Thanh toan hgp déng xay
dung khéng dung s6 lan thanh toan, giai doan thanh toan,
thoi diém thanh toan hodc thdi han thanh toén quy dinh
trong hop dong trir trudng hop cac bén cé théa thuan khac".

Ba Téng Thi Hanh phan tich: Ré rang, néu cha dau tu
vi pham quy dinh vé nghia vu thanh toan véi nha thau, sé
khong chi la vi pham trach nhiém dan su gira cac bén nlta
ma la vi pham nay cé lién quan dén trat ty xa héi ma nha
nudc can quan ly.

Ngoai ra, ba Téng Thi Hanh ciing cho biét, véi quy dinh
ctia Nghi dinh 16/2022/ND-CP nhu hién nay la rat rd, VACC c6
thé 1én danh sach cac chu dau tu cham thanh toan gli cho
thanh tra xay dung dé c6 co s& dé x{ phat. Va quan trong la
st dung bién phap khac phuc hau qua vi x& phat bang tién
khong c6 y nghia nhiéu d6i vai nha thau. St dung bién phap
khac phuc hau qua la cong cu rat quan trong dé nha thau yéu
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cau chi dau tu thanh toan dung tién do va yéu cau cd quan
quan ly nha nudéc vao cudc...

CAN CO CACH UNG XU KHAC VOI CAC NHA THAU,
DU AN DAU TU XAY DUNG CO BAN

Ong Nguyén Quéc Hiép - Chu tich VACC cho biét, tai Cong
ty CP Tap doan xay dung Hoa Binh, madc du doanh s6 moi
quy dat khoang 3.000 ty déng nhung do chi phi lai vay va cac
khoan chi phi khac nén chi lai dugc tam 10 ty dong.

Con theo lanh dao ctia mot DN khac dang thuc hién nhiéu
du an trong diém qudc gia vé dudng cao té¢, thay dién, cong
trinh san bay, bén cang... DN dang bi céng ng t&i 1.539 ty
déng, trong d6 ng dau tu cong hon 1.000 ty déng, ng ngoai
538 ty déng; ng tur 1 - 3 nam la 506 ty dong, ng tir 3 - 5 ndm
la 539 ty d6ng va ng trén 5 nam la 149 ty dong. Trong khi DN
€6 1.280 lao déng vai vén chui sé hitu 800 ty déng va phaitra
13i sudt ngan hang 9 - 10%. DN ludn & trong tinh trang rat kho
khan, luén ludn thiéu von.

Ong Nguyén Quéc Hiép cho biét, ddi véi dau tu cdng, c6
nhiing khoan ng dong cii tir 3 -5 nam khéng dugc giai quyét
vi k& hoach ngan sach chi lo cap mdi, con cap bu, bé sung dé
gidi quyét ng dong thi khéng ai diing ra giai quyét.

DaGi v6i nhitng du an dang trién khai, trong qua trinh lam
€6 nhiing phat sinh lam d6i vén, chinh nhiing phat sinh nay
dang “giét” nha thau vi déi vai dau tu céng, tha tuc dé lam
dugc quyét toan phat sinh cé khi 3 - 5 nam khéng giai quyét
duagc.

Vé ng dong céng trinh von xa hoi, vén tu nhan, cac DN
nha thau con kha ldng tung, chua c6 cach tng xi phu hop
khi ma c6 t&i 30 - 40% chl dau tu trén thij trudng hién nay
khong c6 tién lam, phai di vay ngan hang, khong ban dugc
hang nén khéng thanh toan cho nha thau trong khi chua c6
co ché nao ¢é thé gidi quyét dugc tranh chap gilia nha thau
va chi dau tu.

Trong khi d6, viéc ky hgp déng gilta nha thau vai cha dau
tu luén khéng binh ddng, nha thau khéng c6 cach nao dam
phén vai chi dau tu. Mét nha thau khi tham gia du thau phai
¢6 bao lanh du thau, khi tring thau thi phai thuc hién bao
lanh thuc hién hgp déng, khi dugc tam ting thi phai co bao
lanh tam (ng, va cudi cung la phai c6 bao lanh bao hanh.
Nhu vay, trong vong d&i mot du an, nha thau phai thuc hién
bao lanh t6i 4 l1an. Nhung chd dau tu tu nhan co6 khi di vay
tién thuc hién dy an, c6 khi di vay ma van khéng du tién thuc
hién du &n nhung khéng c6 quy dinh dé bao dam kha nang
tai chinh ctia ch dau tu.

Ong Nguyén Ba Duong - Cha tich sang lap Cong ty Xay
dung SOL E&C cho biét, nha thau xay dung trinh d6 tuong
déi thap, nhiéu don vi khéng cé viéc cho nén bang moi
gia phai nhan thau. Trong ky két hgp dong, bén nao & thé
thuogng phong thi diéu kién hgp dong thudéc bén dé, do dé
khi nha thau & vi thé yéu, khong 6 viéc lam thi phai chap
nhan nhing diéu kién hét stic “vé van”, tham chi chd dau tu
thanh toan c6 75% va khéng thanh toan nira ma van phai ky
hop déng.

Bén canh do, d6i véi hgp déng st dung vén ngan sach
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Nghich Iy cang lam cang 16 dang xdy ra & nhiéu doanh nghiép xdy dung.

nha nudc, trong khi dai da sé cac hgp déng thi cong déu la
hop déng tron goi nhung trong thai diém dén nam 2022,
"bao" gia vat liéu Ién t6i 30 - 35%, c6 loai vat liéu [én t6i 80%,
nhung khong cé co ché bu gia phu hop.

Vi du nhu Téng céng ty CP xuit nhap khau xay dung Viét
Nam (VINACONEX) dang thuc hién rat nhiéu hgp déng du an
dau tu cong nhung khi lam hé so thau la gid khac, dén luc
c6ng bé trang dau thau la gia khac, dén luc trién khai du 4n
thi tinh ra chua lam da 16 46%.

Hay Cong ty TNHH Tap doan Son Ha lam du an PPP Nha
Trang - Cam Lam, dugc tinh du phong 3% la khoang 100 ty
dong, nhung dén ldc trién khai thi cdng chénh léch dén 800
ty déng nhu vay khi lam la 16 700 ty dong...

Ong Nguyén Quéc Hiép cho biét, nghich Iy cang lam cang
16, lam nhiéu cang 16 nhiéu chua bao gid xay ra nhu hién nay.
Vi vay, chua bao gi& ¢6 nhiéu DN mac du déi cong viéc, rat
muén c6 viéc dé lam nhung néi dén dau tu cdng déu rat sg
Vi cd ché thanh toan.

Xudt phat tu hién trang trién khai cac du an trong diém
quéc gia mang tinh huyét mach cdia dat nudc, nhiéu nha thau
lo ngai vé cach tng xU clia tat ca cac bén tham gia déi véi du
an cling nhu déi v&i cac nha thau truc tiép thi cong xay dung.

Ong Lé Van Tuén - Téng giam d6c Téng cong ty Lip may
Viét Nam (LILAMA) cho rang, can c6 tng x& khac déi véi cac
du an dau tu xay dung co ban la huyét mach cta dat nuéc.

Theo 6ng Lé Van Tuan, mét du an dau tu xay dung ca ban,
ngoai cau chuyén vé vén, tidng téng muc dau tu... du an c6
nhiéu dnh hudng rat I6n dén phat trién kinh té - xa hoi cda

moéi dia phuong, dat nudc. Néu nhin nhan, ing xUr véi cac du
an 16n nhu hién nay thi su6t doi ching ta vuéng vao nhiing
dy an khong hoan thanh, bsi nhiing du an I6n bao gid cling
¢6 nhitng vudng mac can dugc gidi quyét ngay nhung khéng
dugc gidi quyét, dé lau nam mdi dugc gidi quyét dan dén
téng muc dau tu tdng qua Ién khdng thé ludng trudc: dén
bu GPMB ting, t6ng thau doi phat vi du én chdm tién d6, nha
thau tu van doi tang tién vi du an cham tién do, cac nha thau
phu khac déu doi tang tién vi moi chi phi déu tang... Néu
khéng c6 su thay d6i cach ing xU thi sé con rat nhiéu dy an
trong tuong lai giéng nhu cac du an: Gang thép Thai Nguyén,
Nhiét dién Long Phu 1, Nhiét dién Thai Binh 2, dudng sét ga
Ha No6i - Nhén... Néu trong qua trinh trién khai du &n c bi
“tdc” chung ta dung lai thi khéng bao gid giai quyét duoc
van dé va sudt dgi phai di giai quyét cac du an cham tién do
vi cach Ung x(r d6i véi cac du an khéng dung.

Ong Nguyén B4 Duong lo ngai, médc du nganh Xay dung
trong mdy chuc nam qua da tao dugc tiéng vang, so vai trinh
d6 xay dung clia cac nudc, vung lanh thé nhu: Malaysia,
Indonesia, Dai Loan... chdc chan ching ta cao hon ho vé
chat lugng thi cong, trinh d6 thi cdng... Nhung néu ching
ta khong biét tao diéu kién cho mot sé doanh nghiép xay
dung I&n t6n tai, thi chdng ta sé phai tra gia dat vé sau nay
khi can xay dung cac cong trinh I6n cho dat nudc rat khé thuc
hién hoac phai thuc hién vai gia rat cao khi st dung nha thau
ngoai, vi cac nha thau trong nudc da “tan” roi. “Khéng con
tén tai luc lugng thi cong xay dung trong nudc nia la cai rat
dang lo, dang sg” - 6ng Nguyén B4 Duong bay to.
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Ké ti méc nam 2005 khi Nghi dinh 102/2005/ND-CP cua Chinh phu vé sti dung nang luong
tiét kiem va hieu qua dugc ban hanh, qua gan 20 nam thuc hién, mac du da dat dugc
nhling két qua tich cuc nhung nhin chung viéc thuc hién cac néi dung vé sti dung nang
lugng tiét kiem va hiéu qua trong cac linh vuc ndi chung va linh vuc xay dung, san xudt, su
dung vat lieu xay dung cd tinh nang tiét kiem nang luong ndi rieng con nhiéu han ché va

thach thuc.

HIEN TRANG MOT SO VAN BAN, CHiNH SACH

Trong nhitrng nam qua, cung vé&i qua trinh tang truéng
nhanh cla ca nén kinh té Viét Nam, t6c d6 tang truéng
nganh Xay dung trung binh dat khodng 9%/nam va ty
|& d6 thi héa hién khoang 40,5% kéo theo nhiing ap luc
gia tang nhu cau nang lugng st dung trong linh vuc xay
dung. Phat trién cong trinh hiéu qua nang lugng, tiét kiém
tai nguyén, céng trinh xanh va thic ddy nghién ctu san
xuat, sir dung cac vat liéu than thién véi moi trudng, vat
liéu cé tinh nang tiét kiém nang lugng da va dang la moét
trong nhitng uu tién cGia nganh Xay dung & nhiéu quéc
gia trén thé gidi va Viét Nam. Thuc té da ching minh loai
hinh c6ng trinh nay mang lai hiéu qua nhiéu mat vé moéi
trudng, xa hoi véi nhing lgi ich kinh té rd rét. Nhan thic
dugc tdm quan trong cla phat trién céng trinh hiéu qua
nang lugng, cong trinh xanh, Bang va Chinh pht Viét Nam
da quan tdm dua ndi dung thic day phat trién céac loai
hinh céng trinh nay vao cac cam két qudc té, luat, chuong
trinh, dé an... Viét Nam cam két dén nam 2050 sé cat giam
téng lugng phat thai khi nha kinh so véi kich ban phat
trién thong thudng 9% vai nd luc trong nudc va cé thé
dat 27% vdi su hd trg clia t6 chiic quéc té thong qua dong
go6p do quéc gia tu quyét dinh. Cac cam két da va dang

® Phé vu truong Vu KHCN&MT (B¢ Xdy dung)
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dugc hién thuc hoa trong nhiéu chinh sach nhu: Luat Bao
vé moi trudng nam 2020, Nghi dinh 06/2022/ND-CP cla
Chinh pht quy dinh vé gidm nhe phat thai khi nha kinh
va bao vé tang 6-dén, Chién lugc qudc gia vé tang trudng
xanh giai doan 2021 - 2025, tam nhin dén nam 2050 v3Gi
quan diém tang trudng xanh phai do con ngugi va vi con
ngudi, ddm bao phat trién kinh té nhanh, hiéu qua, bén
vitng, Chuang trinh quéc gia vé st dung nang luong tiét
kiém va hiéu qua giai doan 2019 - 2050; Nghi quyét sé 55-
NQ/TW ngay 11/02/2020 clia Bo Chinh trj vé “Dinh hudng
Chién lugc phéat trién nang luong quéc gia cha Viét Nam
dén nam 2050 tam nhin dén nam 2045". Tai H6i nghi COP
26 cudi nam 2021, Tha tuéng Chinh phu Viét Nam da dua
ra cam két manh mé dén nam 2050 Viét Nam sé la qudc gia
dat muc phat thai rong bang 0.

Viéc khuyén khich phat trién cong trinh hiéu qua nang
lugng, cong trinh xanh ciing da dugc quy dinh trong Luat
stra d6i, b6 sung mot s6 diéu cta Luat Xay dung nam 2020
va Nghi dinh s6 15/2021/ND-CP cGia Chinh phd vé quan
ly du an dau tu xay dung; Nghi quyét s6 06NQ/TW ngay
24/01/2022 ctia B6 Chinh tri vé “Quy hoach, xay dung, quan
ly va phéat trién bén viing doé thi Viét Nam dén nam 2050
tdm nhin dén nam 2045”; Nghi dinh 09/2021/ND-CP cla
Chinh phi vé quan ly VLXD ciing c6 chinh sach va quy dinh
khuyén khich, thac dady phat trién VLXD s dung hiéu qua,



tiét kiém tai nguyén, tiét kiém nang lugng, than thién moi
trusng. Cac co ché uu dai vé tai chinh cho cac du an dau tu
cOng trinh hiéu qua ndng lugng, cdng trinh xanh, nghién
clru, s&n xudt cac san pham, vat liéu tiét kiém nang luong,
than thién v&i méi trudng dugc quy dinh tai mét sé cac van
ban, chinh sach trong linh vuc vu dai dau tu, phat trién cong
nghé cao, phat trién vat liéu mai, bdo vé méi trudng... Tuy
nhién, viéc trién khai trong thuc té con gap nhiéu rao can va
chua mang tinh dai tra, rong rai.

Thuc hién cam két ctia Chinh pha Viét Nam tai COP 26,
nhiéu chinh sach, quy dinh da dugc ban hanh va dua vao thuc
hién. Theo quy dinh cia Nghi dinh 06/2022/ND-CP, d6i véi cac
toa nha co6 muc phat thai khi nha kinh hang nam tir 5.000 tan
CO, tuang duong trd 1én hoac c6 téng tiéu thu ning luong
hang nam t 1.000 tan dau tuong duong (TOE) tré 1én thi phai
thuc hién kiém ké khi nha kinh. Céc ca s& phat thai nhiéu khi
nha kinh cing phai xay dung ké& hoach va thuc hién cac giai
phap nham gidm phat thai khi nha kinh trong qua trinh hoat
déng. Tuy nhién, so véi nhiéu nudc phat trién trén thé gidi
va khu vuc, trinh d& cong nghé, nhan luc, quan ly, thiét bi, ky
thuat xay dung, diéu kién tién nghi cac céng trinh & Viét Nam
con nhiéu han ché. Hién ching ta chua c6 cdng trinh nao dugc
thiét ké, xay dung, quan ly van hanh dat tiéu chi “Net Zero”. D6
la thach thuic I6n khi cai dich nam 2050 chi con hon 27 nam.

KET QUA THUC HIEN

Vé phat trién cdng trinh xanh, qua han 10 nam phat trién,
s6 lugng cong trinh xanh cda Viét Nam hién mai dat khoang
trén 200 cong trinh vdi téng dién tich khoang trén dudi 6
triéu m? san xay dung. Con s6 nay qua khiém tén so vaéi s6
lugng céng trinh dugc xay dung, dua vao hoat déng va so
vGi ti€ém nang cling nhu yéu cau vé sir dung nang lugng, tai
nguyén tiét kiém, hiéu qua va bao vé méi trudng. Vé cap
ching chi nang lugng cho céng trinh, trong khudén khé du
an EECB-UNDP/BXD, da tht nghiém danh gia, cap ching chi
nang lugng cho 30 cong trinh.

Vé viéc nghién cttu, sdn xuét, st dung cac loai sdn pham,
VLXD st dung tiét kiém tai nguyén, than thién véi moi trudng,
6 tinh nang tiét kiém nang lugng, hién trén thi trudng Viét
Nam da c6 nhiéu san pham, vat liéu dap Ung cac yéu cau néu
trén. Mac du da c6 mét s6 du an san xuat VLXD co tinh nang
tiét kiem nang lugng dugc Nha nudc khuyén khich, hé trg nhu
du an san xuat kinh tiét kiém nang luong ctia Téng cong ty
Viglacera nhung nhin chung, qua trinh nghién ctu, san xuat,
th{r nghiém, si dung réng rai cac san pham, vat liéu c6 tinh
nang tiét kiém nang lugng, than thién véi méi trudng chu yéu
mdi chi dén tir nhiing né luc tu than cla cac doanh nghiép
san xuat, phan phdi san pham, VLXD. Hién con thiéu cac hoat
déng mang tinh rong réi, toan dién cla nha nudc, cla cac té
chic tin dung dé€ hé trg cac doanh nghiép trong linh vuc nay.

CACTHACH THUC VA COHOI

K& tir m&c nam 2005 khi Nghi dinh 102/2005/ND-CP cla
Chinh pha vé sit dung nang lugng tiét kiém va hiéu qua dugc
ban hanh, qua gan 20 nam thuc hién, mac du da dat dugc

nhing két qua tich cuc nhung nhin chung viéc thuc hién
cac ndi dung vé sir dung nang luong tié€t kiém va hiéu qua
trong céc linh vuc néi chung va linh vuc xay dung, san xuat,
st dung vat liéu xay dung ¢ tinh nang tiét kiém nang lugng
nai riéng con nhiéu han ché va thach thuc, cu thé la:

1. Khé tiép cén nhiing uu dai cu thé vé tai chinh cho cac
du &n sdn xuat cac san phadm, VLXD tiét kiém nang luong,
than thién méi truong.

2. Thi€éu cac quy dinh bat buéc hodc khuyén khich dé
danh gia, ching nhan, dan nhan nang lugng cho cac san
pham, VLXD st dung trong céng trinh.

3. Nhan thic va su quan tam cua cac ddi tugng lién quan
nhu chd dau tu, nha thau thi cong, don vi quan ly van hanh,
ngudi st dung cong trinh vé sit dung nang lugng tiét kiém va
hiéu qua con chua day du.

4. Chua co6 quy dinh bat budc doi véi cac cong trinh xay
dung méi hoac cdi tao phai dap Uing tiéu chuan cdng trinh xanh.

Bén canh nhiing han ché va thach thic néu trén, cung véi
ap luc gia ca nguyén vat liéu, nang lugng tang cao, nguén
cung han ché va nhitng cam két manh mé cta Chinh phi vé
baové moi trudng, ti€t kiém nang lugng, gidm phat thai khi
nha kinh cling tao ra nhitng co héi dé phat trién manh cac
loai sén pham, hang hda, vat liéu xay dung tiét kiém nang
lugng, than thién méi truong st dung trong cac céng trinh
hiéu qua nang lugng, cdng trinh xanh, cong trinh phat thai
thap. Vi su nang cao vé ddi séng va thu nhap ctia ngudi dan,
van dé dam bao suc khoe, diéu kién tién nghi trong céng
trinh cling sé dugc quan tam hon. Cac yéu cau ky thuat quy
dinh trong cac quy chuén, tiéu chudn vé chat lugng khéng
khi trong nha, ddm béao tién nghi, han ché tac dong cla vi
sinh vat, nam mac... da va dang dugc xay dung, ban hanh va
dua vao &p dung ciing sé tao dong luc dé nghién ctiu, phat
trién, san xuét, s dung cac loai sdn pham, VLXD cé tinh nang
tiét kiém nang lugng, sir dung tiét kiém, hiéu qua tai nguyén,
than thién moi trudng, gidm phat thai va dam bdo suc khoe
cho ngudi s&r dung. Qua trinh hdi nhap va toan cau hoa, su
tham gia vao chuéi lién két, chudi cung tng, chubi gia tri
toan cau clng sé dat ra yéu cau doi voi cac doanh nghiép
san xudat, phan phdi sdn phadm, VLXD, cac chd dau tu, don vi
quan ly van hanh cac cong trinh xay dung trong viéc phai
tuan thi va dp dung cac tiéu chi, tiéu chuin va thuc hién viéc
danh gia, chiing nhan, dan nhan nang lugng, nhan sinh thai
céc sadn pham, VLXD st dung trong céng trinh cling nhu cda
toan bo céng trinh. Nhiéu quéc gia va nhiéu tap doan, cong
ty, nha san xuat trén thé gidi da va dang xay dung, ap dung
cadc Coéng bb mai trudng cdia sdn pham - EPD (Environmental
Product Declaration). & Viét Nam ciing da c6 mot s6 doanh
nghiép, nha san xuat thuc hién viéc xay dung, cong b6 méi
trudng cho san phdm clia minh, trong d6 c6 mot s6 nha san
xuat sadn pham, VLXD. Cong bé méi trudng clia san pham sé
bao gém céc thong tin vé tiéu hao nguyén liéu, nang lugng,
phat thai khi nha kinh, thai gian phan hdy cta san pham...
Day sé la xu hudng chung ma cac nha san xuat, phan phéi
sdn pham, VLXD can quan tam va c¢6 dinh hudng ap dung,
thuc hién trong thdi gian t6i.
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TU CHINH SACH DEN CUQOC SENG

“Thay d6i” dé hien thuc héa cam két
ctia Chinh phua tai Héi nghi COP 26

> THU THAO

Viet Nam hién chua co céng trinh nao dugc thiét ké, xay dung, quan ly van hanh dat tieu
chi Net Zero. Va, dé dat dugc nhiing cam két cua Chinh phu tai Hoi nghi COP 26 La vao
nam 2050 dua muc phat thai rong bang "0" (Net Zero), thi Nha nudc can dong vai tro kien
tao, dan dat; nguci dan va doanh nghiép déng vai tro trung tam va la chu thé thuc hién
cung vai su tham gia hiéu qua cua cac té chuc chinh tri - xa hoi.

CAN THAY POI TU DUY VE CONG TRINH XANH VA VAT
LIEU XANH

Theo 6ng Nguyén Dinh Thanh - Pho chu tich Hoi Kién tric
su Ha Noi, hién chung ta dang ngd nhan mot s6 van dé vé cong
trinh xanh va can phai thay déi tu duy nay.

Hién nhiéu ngudi cho rang, xay dung cong trinh xanh can
phai cong ty I16n (nhiing dy an 1én, phic tap va c6 von dau tu
I6n) méi 6 thé dat chiing nhan cdng trinh xanh. Khdng chi c6
ngudi dan nham tudng, ma cac nha phat trién thueng mai cling
c6tam ly ngai dau tu vao cac cong trinh xanh vi ho cho rang, cac
cbng trinh loai nay can co chi phi dau tu 1én, cao hon tir 2 - 5%
gid tri thong thudng.

Pha nhan quan diém nay, 6ng Thanh cho rang, trén thuc té
néu ap dung céc giai phap xanh ngay tur khi bat dau giai doan
thiét ké sé khong lam tang, tham chi c6 thé gidm chi phi dau
tu. Dac biét trong qua trinh van hanh, tat ca cac giai phap xanh
déu c6 hiéu qua, gidm thiéu chi phi, gitp hoan vén dau tu rat
nhanh. Bén canh d6, dé thuc hién cac gidi phap dap ung cac
c6ng trinh xanh thi phai bat budc st dung cac vt liéu xanh nhu
cUia, gach, thiét bi vé sinh... hay viéc st dung nhiéu cay xanh, tiét
kiém nudc, b8 sung nang lugng tai tao bang hé théng chiéu
sang, st dung nang lugng tai tao nhu dién gio, mat trai...

Tat ca cac gidi phap xanh déu gilp gidm thiéu chi phi. Bén
canh d6, theo 6ng Thanh, yéu cau ctia kién trdc tuong lai huéng
tGi phét trién bén ving, cé tu tudng va quan diém méi, dugc
danh gid qua cac théng s6, chi sé cong trinh trong thiét ké, xay
dung va van hanh, nhdm gidm thiéu cac tac dong xau va c6 thé
tao ra nhiing tac déng tich cuc déi véi khi hau va méi trudng.
Thiét ké kién tric xanh chac chan la xu hudng bat budc cua
tuong lai, 1a su tich hogp ctia nhiéu nganh, linh vuc: thadm my,
két cau, vat liéu, vat ly kién trdc, cdng nang, viéc gidm thiéu tac
dong moi trudng, tinh ban dia va cdng nghé thong tin... Bac
biét, vai tro clia ki€n tric su phai la cau néi gitta cac cha dau tu,
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nha san xuat vat liéu dé ching ta cé thé dat dugc nhiing céng
trinh nhu mong muén.

CAN CHUAN HOA HE THONG TIEU CHi, TIEU CHUAN
KY THUAT

Ong Nguyén Quéc Hiép - Chu tich Hiép hoi Nha thau xay
dung Viét Nam cho rang, t6c dé dé thi héa cta Viét Nam rat
nhanh so véi cac nuéc trong khu vuc Bong Nam A. Bén canh
dd, nhu cau xay dung va st dung céng trinh cda Viét Nam dang
tang manh dudi ap luc ctia t6c dé dé thi hoa.

Duidi goc d6 cia nha thau xay dung, 6ng mong muén cac Bo
nganh nhu: Bo Xay dung, B& KH&CN... can nghién ctru, xay dung
mét hé théng dinh muc, tiéu chi, tiéu chudn ky thuat bat budc
cho ¢6ng trinh xanh, tao diéu kién ca s& dé phat trién phé bién
loai cdng trinh nay. Trong d6, can ré rang cac tiéu chi, tiéu chudn
vé vat liéu xanh dé€ xay dung cong trinh xanh.

Bén canh d6, cc tiéu chi, tiéu chudn cu thé cho tiing san
pham, VLXD dé danh gia, chiing nhan san pham, vt liéu xanh
cling dang thiéu, chua ké viéc xay dung dinh muc, don gia, suat
dau tu dé dua nhiing vat liéu nay vao cong trinh cong con han
ché. Céc tiéu chuan, dinh muc va tiéu chi bat buédc, hay vat liéu
nao dugc cong nhan dan mac la vat liéu xanh. Néu dua ra tiéu
chi cdng trinh xanh thi day sé la thudc do, déng luc dé cac nha
dau tu, cac don vi thi cdng ap dung.

“Méc du ching ta da c6 nhiéu chuong trinh phét trién vat
liéu xanh, cong trinh xanh nhung hién tai, chua c6 mot chu
truang nao khuyén khich tir phia Nha nudc mét cach téng thé.
Nhiing loai vat liéu gi phuc vu cho cong trinh xanh? Chung to6i
dua ra so bd nhitng loai vat liéu phuc vu cho cong trinh xanh
nhu: vat liéu mai, vat liéu xay, vat liéu Op lat, vat liéu bao che,
vat liéu chiu luc... Néu tap trung vao nhiing loai vat liéu dé thi
6 thé sé dua ra dugc hé thdng vat liéu véi nhiing tiéu chi ky
thuat. Mong rang, thai gian t6i Bo Xay dung sé ban hanh nhiing



tiéu chi dé chuan hoa cac loai vat liéu bat budc sit dung trong
cac cong trinh xanh va khi cong trinh xanh dugc ra mat thi chac
chan gia tri sir dung cia né sé dugc nang tam va ngudi tiéu
dung sé cam thdy c6 y nghia”, 6ng Hiép bay té.

Ngoai ra, vai tro clia truyén thong cling rat quan trong trong
viéc tuyén truyén va phé bién rong réi thong tin va kién thic vé
VLXD xanh, c6ng trinh xanh dé cho cac nha dau tu, ngudi tiéu
dung hiéu ding va day da vé VLXD xanh, cong trinh xanh.

KY VONG VAO CAC DOANH NGHIEP SAN XUAT,
CUNG UNG

Hién nay trén thj trudng c6 nhiéu doanh nghiép da tap trung
nghién cuu, san xuat VLXD cho nhiing c6ng trinh xanh. Cong ty
CP Eurowindow la mét trong nhiing doanh nghiép di dau, ngoai
ing dung cac vat liéu ¢4 thé tai ché, vat liéu xanh tiét kiém nang
lugng con ting dung cong nghé 4.0 vao quy trinh thiét ké, san
xudt, 13p dat dé€ nang cao nang suat, chat luong san pham, nham
t6i uu hiéu qua, gidm chi phi dau tu, giam chi phi van hanh, tang
tinh tién nghi cho cac cong trinh. Bon vi nay da va dang lua chon
hop tac véi cac nha cung cap nguyén vat liéu dau vao, cac déi tac
uy tin hang dau thé gisi nhu: Kommerling, Giesse, Cmech... cam
két dong hanh cung chung tay trong viéc bao vé méi truong.

Ong Nguyén Canh Héng - Téng gidm déc Cong ty CP
Eurowindow chia sé: Véi dinh hudng phat trién bén viing gan
V@i lgi ich clia doanh nghiép cling nhu Igi ich chung cla xa hoi
dé gop phan bado vé méi trudng, Eurowindow dang tich cuc
déng hanh cling cac kién tric su, chi dau tu, don vi tu van, thiét
ké, nha thau ddy manh céng nghiép ting dung céc gii phap
vat liéu bén viing, an toan cho ngudi st dung, than thién véi
mai trudng, c6 thé tai ché, tiét kiém tai nguyén, gép phan tiét
kiém nang lugng va gidm thiéu cac tac dong tiéu cuc dén moi
trudng, giam phat thai nha kinh. Eurowindow tung budc ting
dung cdng nghé 4.0 vao cong trinh, cling nhu xdy dung nhiing

quy trinh san xuat thdng minh dé t8i uu nang suat va tiét kiém
nang lugng st dung, giam phat thai rong trong qua trinh san
xuat do la nhiing budc di dung dan. Céng ty sé tiép tuc dong
hanh cung Chinh phd, thuc thi cac chinh sach va thuc hién cac
cam két quéc té vé sit dung nang lugng hiéu qua. Trén tinh than
doanh nghiép hudng ting cac chinh sach ctia Chinh pht va thuc
hién cac muc tiéu dé ra tai Hoi nghi COP 26.

Cong ty TNHH Kin Long Viét Nam - don vi chuyén nghién
cliu, ché tao, phan phéi cac sdn phdm ngi kim chat lugng cao
da gidi thiéu cac giai phap phu kién déng b, néi bat trong s6
han 600 bang sang ché da dugc cap. Ngoai cac giai phap vé
khoéa théng minh, hé mat dung bén ngoai cac tda nha, Kin Long
con co cac gidi phap khac cho nha & trong thiét ké céng trinh
xanh nhu: rém ctia tu dong, hé théng chiéu sang théng minh,
hé théng camera giam sat...

Hay nh Saint Gobain tai Viét Nam - don vi chuyén cung cap giai
phap kinh tiét kiém nang lugng trong xay dung - cho biét, da tich
hop vét liéu téi ché vao cac sén pham va gii phap, diéu chinh quy
trinh san xudt, thuc hién giam khi thai carbon theo cac budc tai nha
may. Trong d6 tang cuong st dung nguyén liéu thay tinh vun tai
ché, tao mang ludi thu gom va gidm chat thai khong tai ché... Va
muc tiéu ctia Saint Gobain trong chu ky phat trién bén viing dit ra
vao nam 2030, doanh nghiép st dung 100% vét liéu tai ché trong
déng goi, strdung hon 30% vat liéu tai ché hodc cd ngudn gée sinh
hoc trén bao bi, gidam 80% chat thai khong thu hoi.

Phat trién vat liéu xanh, cdng trinh xanh 1a mét xu huéng
tat yéu, mang lai nhiing gia tri vé moéi trudng, kinh té€ - xa
hoi, dac biét |a stic khde clia ngudi st dung. Va, dé dat dugc
nhiing cam két ctia Chinh phu tai H6i nghi COP 26 la vao nam
2050 dua muic phat thai rong bang "0", thi Nha nudc dong vai
tro kién tao, dan dat; ngudi dan va doanh nghiép déng vai tro
trung tdm va la chd thé thuc hién cung véi su tham gia hiéu
qua cla cac t6 chuc chinh tri - xa hoi.
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PHAT TRIEN VLXD XANH TIET KIEM NANG LUQNG O VIET NAM:

Thuc trang, rao can va giai phap

> TRINH TUNG BACH*

I. DAT VAN BE

Trong bdi canh trai dat nong lén va ngay cang nhiéu hon
nhiing tac déng tiéu cuc ctia bién dsi khi hau dén con ngudi,
su phat trién bén vimng la nhiém vu quan trong anh huéng truc
tiép tdi thé hé con ngudi hém nay va tuong lai.

Trong su phat trién bén ving dé, Cong trinh Xanh dugc coi
la mot phan khéng thé thiéu trong chién luge clia méi Qudc gia.
& Viét Nam, mét qudc gia dugc du béo la sé phai chiu nhiéu
théch thiic trudc van dé bién di khi hau. DU c6 phan ting cham
hon thé gidi nhung tir nhirg nam dau thé ky XXI, nudc ta cling
da c6 nhiéu hoat ddng tich cuc ma dién hinh 1a viéc Tha tuéng
Chinh phti da ban hanh Chién lugc Quéc gia vé bién déi khi hau
va Chién lugc Quéc gia vé tang truéng Xanh. Déc biét Tai Hoi
nghi thuong dinh khi hau COP26 dién ra & Glasgow, Scotland,
Vuong quéc Anh, Thu tudng Chinh pht Pham Minh Chinh da
khang dinh: “Mac du la nudc dang phat trién, mdi chi bat dau
ti€n hanh cong nghiép hoa trong hon ba thap ky qua, Viét Nam
sé xay dung va trién khai cac bién phap gidm phat thai khi nha
kinh manh mé hon nita bang nguén lyc ctia minh, cling vai
su hgp tac va ho trg ciia cdng déng quéc t€, ca vé tai chinh va
chuyén giao cdng nghé; trong do6 cé thuic hién cac co ché theo
Théa thuan Paris, d€ dat muic phat thai rong bang "0" (Net Zero)
vao nam 2050."

Day la cam két manh mé ctia Chinh pha Viét Nam, cling véi
nhiéu nudc trén thé gidi thuc hién Net Zero vao nam 2050. D€
hién thuc hoa diéu nay, nganh xay dung néi chung va nganh vat
liéu xay dung naéi riéng cling can cé nhiing su thay déi I6n dé
cling véi cac nganh khac thay d6i tu duy, thay d6i cach lam nham
dat dugc muc tiéu chung ma Tha tudng Chinh pha da cam két.
Quyét dinh s6 385/QD-BXD ngay 12/5/2022 phé duyét ké hoach
hanh dong cda nganh Xay dung (ng phd véi BDKH giai doan
2022-2030, tam nhin dén nam 2050 thuc hién cam két cla Viét
) Chuyén gia Céng trinh tiét kiém nang heong (Bé Xdy dung)
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Nam tai H6i nghi lan thi 26 cac bén tham gia Cong udc khung
cuia Lién Hop qudc vé BDKH (COP26) da dugc ban hanh kip thdi
nham cu thé hoa cac muc tiéu ma nganh xay dung can dat dugc
trong giai doan ban € quan trong 2022-2030. Trong d6 vat liéu
xay dung xanh la mét yéu t6 v cing quan trong gitp phan lam
giam khi nha kinh trong cac hoat dong xay dung tai Viét Nam.

I1. HIEU DAY DU VE VAT LIEU XANH VA BEN VUNG

Khai niém Vat liéu Xanh dugc dinh nghia dua trén cach
ching anh hudng thuc chat dén méi trudng. Su phan loai nay
khong xem xét dén bat ky yéu t6 thd cap hodc gian ti€p nao
khéac ¢ lién quan dén vat liéu.

Vat liéu xanh c6 cac dac diém sau [1]:

« Ham lugng téi ché cao va /hoac kha nang téi ché cao

« Lam tr cdc nguodn tai tao nhanh chéng

« Lugng khi thai rat thap gop phan vao sunéng lén toan cau
va suy giam tang 6zén

- ftanh hudng hodc khong anh hudng téi & nhiém méi trudng

Nhu vy thi tat ca nhiing vat liéu nhu: gach khéng nung, tam
tudng khéng nung, kinh low-e, khung ctra s6 nhua uPVC, khung
nhém... déu déap (ing dugc cac tiéu chudn vé vat liéu xanh nhu
da dé cap.

Tuy nhién hiéu rong ra khai niém vat liéu xanh la Vat liéu bén
viing. So vdi vat liéu xanh, dinh nghia vé vat liéu bén viing réng
han va ré rang hon nhiéu. Tinh bén viing & day khong chi la
quan tam dén méi trudng, ma con la yéu t6 tac dong dén cac
diéu kién kinh té€ va xa hoi trong nhiéu nam tdi trong tuong lai.

Mot vat liéu déng vai tro tU qua trinh khai thac tai nguyén,
san xuat vat liéu, thi cong xdy dung, qua trinh hoat dong clia
cdng trinh, pha huy cong trinh roi méi két thic vong doi cla vat
liéu dé. Trong tiing giai doan sé cé cac dinh nghia khac nhau vé
vat liéu Xanh mot cach day du

- Giai doan khai thac tai nguyén: st dung vat liéu it pha huy
méi trudng, c6 thé tai tao nhanh

- Giai doan san xudt: giam nang lugng trong qua trinh san
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6,056,000 m?2 san

dat chtrng nhan
6,056,000 m? GFA certified

edgebuildings.com

Hé théng chirng nhan céng trinh xanh tai thi trwérng Viét Nam*
Green building certification systems in Vietham™*
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TOTAL

N ot e a0 2vaz EDGE LEED LOTUS
Sé lwong dw an dat chirng nhan
Number of certified projects 67 129 37 233
At o acclnalnbaniimg) 2,986,255 2,701,158 369,134 6,056,548

GFA of certified profects (m2)

S6 lwong dw an CTX EDGE, LEED, LOTUS ¢ Viét Nam tinh dén Quy 2/2022 — Nguon IFC,2022

Xuat, bao vé méi trudng trong qua trinh san xuat

- Gian doan thi cong xady dung: tang tién do thi cdng xay
dung, gidm khéi bui t&i moi truong, gidm nhan cong...

- Giai doan hoat déng clia cong trinh: tién nghi stic khoé cho
ngudi st dung, cach am, cach nhiét tét, giam tiéu thu nang lugng

- Giai doan pha huy c6ng trinh: dé& dang pha huy, giam thiéu
anh hudng t6i méi trudng

- Két thuic vong ddi: c6 thé tai tao dugc vat liéu da sirdung. ..

& day c6 thé hiéu don gian qua mét vi du la vat liéu tudng
bao ngoai clia cac cong trinh cao tang chdng han. Néu dinh
nghia vat liéu Xanh thi c&f dy an nao st dung gach khéng nung
thi sé “xanh” hon la nhiing du an s dung gach dat sét nung
truyén théng, bdi 6 rang gach khéng nung st dung it nang
lugng han @€ san xudt, c6 thé tai ché dugc va cac chi tiéu vé
tiét kiém nang lugng (cach nhiét) ciing tét hon. Tuy nhién néu
ap dung xay gach khéng nung khéng dung quy trinh chudn,
khong st dung nhiing vat liéu lién két (viia xay) chuyén biét gay
ra hién tugng tham, nuit (diéu rat hiém khi gap phai néu st dung
gach dat sét nung thong thudng) thi viéc st dung gach khéng
nung sé khéng con mang tinh “bén viing” nla.

Vat liéu bén viing dugc hiéu day da phai la tir san xuat tu
khau dau vao san xuat vat liéu [a nguyén liéu thé co thé tai tao
va c6 nguén goc theo cach khéng gay tac dong tiéu cuc dén
moi trudng hodc lam gidm ngudn cung vinh vién hay khéng.
Diéu nay thudng doi hoi nganh xay dung phai thay thé nhiing
tai nguyén dau vao da dugc st dung bang nhiing tai nguyén
khéc c6 muc phét thai thap han dé cac thé hé tuong lai c6 thé
tiép tuc khai thac bén vimng cac nguén tai nguyén.

Mot gée d6 khac cta vat liéu bén viing la gdc d6 sinh thai.
Viéc st dung cac vat liéu nay khéng dugc anh huéng tiéu cuc
dén dai séng lau dai cta thuc vat va dong vat (bao gém ca con
ngudi), d€ duy tri su can bang sinh thai clia cudc séng.

Ngoai ra, vat liéu bén viing c6 nang lugng ham chia thap, cé
nghia la tdng nang lugng dugc st dung trong chubi cung tUing
(tu luc sdn xuat dén khi pha huy cong trinh) dé tao ra vt liéu sdn

Vat ligu,

[GETRGETS
tai nguvén

K&t thic vong.

dvi ctia Vat lidu, San.xugt

Life Cycle of Buildings and
Building Materials

Pha huy cong.
trinh.

Hoat dong va
bao tri

Vong doi ciia Vit liéu va Cong trinh (Nguon.: faculty.cnr.
nesu.edu)
€6 st dung & mic t6i thiéu.

lIl. THUC TRANG

Trong ndm 2020, nganh xay dung va bat dong san chiém dén
36% muic tiéu thu ndng lugng trén toan cau va phat thai chiém
37% téng Iuong phat thai CO, lién quan dén st dung nang luong.
Pac biét, trong téng lugng khi thai d6, cac hoat dong van hanh
toa nha phat thai chiém 27% t6ng lugng phét thai CO, hang nam.
Thuc té theo théng ké ctia T chuic Tai chinh Quéc té IFC[4], tinh
dén Quy 2/2022. S6 lugng CTX & Viét Nam theo céc tiéu chuan
(EDGE, LEED va LOTUS) chi la 2xx du an. Con s6 nay qua khiém
t6n so vdi s6 lugng cong trinh dugc xay dung, dua vao hoat dong
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va 5o vdi tiém nang cling nhu yéu cau vé sir dung nang luong, tai
nguyén tiét kiém, hiéu qua va bao vé moi trudng.

Du vay thi nhiing vat liéu Xanh dang thuc sy tré thanh xu
hudng chung vai ngay cang nhiéu hon cac vat liéu duge nghién
clru, ap dung tai cac cong trinh tirthdp tang dén cao tang, trnha
& ca nhan tai cac du an I6n. Rat nhiéu dan vi san xuat da va dang
tap trung cho cac san pham vat liéu xanh, vat liéu bén viing,
tiét kiém nang lugng co thé ké dén nhiéu don vi nhu Viglacera
VGi cac sén pham gach khéng nung, gach AAC, tdm tudng ALC,
cac loai kinh solar control, kinh low-e..., Eurowindows, Saint-
Gobain cling tap trung cho cac giai phap kinh tiét kiém nang
luong, hay Xuan Mai da nghién clu, san xuat, phat trién va ting
dung tdm tudng Acotec tir lau. ..

IV.RAO CAN

1. Rao can ky thuat

C6 t6i 160000 két qua khi ti€n hanh tim ki€ém trén google
vdi tir khod “gach khéng nung nut”. Biéu nay thé hién da c6 rat
nhiéu du an, nhiéu chii dau tu, nhiéu ngudgi st dung tién phong
trong viéc ap dung cac gidi phap vat liéu xanh da phai “trd gid”
cho viéc tién phong ctia minh, khi ma chua ludng trusc dén
nhing rao can vé ky thuat trong viéc ap dung cac vat liéu mai

Vat liéu khéng dat tiéu chudn vé chét lugng

Mét trong nhiing nguyén nhan co ban dan dén tinh trang
tuong st dung gach khéng nung bi nut, chinh la vat liéu khong
dap tng dung tiéu chudn chat lugng can cé. Quy trinh san xuat
gach khéng nung du tiét kiém nang lugng han so véi gach dat
sét nung truyén théng nhung chat lugng vién gach cliing khé
kiém soét hon do dic thu cdia gach khéng nung 1a nhiéu thanh

phan két hop.

Thi c6ng khéng dting ky thudt

Gach khong nung néi riéng hay céc vat liéu méi néi chung
€an ¢o quy trinh, bién phap thi cdng thich hgp cling nhu phai st
dung cac vat liéu chuyén dung di kém. Diéu nay can cac doi cong
nhan xay dung dugc dao tao bai ban va can thai gian thich nghi.

Yéu t6 khdch quan: thoi tiét, moi truong

Bén canh hai nguyén nhan da néu & trén, viéc tudng xay véi
gach khéng nung bi nuit con ¢6 thé xay ra do dac tinh khi hau
néng am va mua nhiéu & Viét Nam, dic biét [ 8 mién béc véi khi
hau nhiét d&i gié mua va chénh léch nhiét do, d6 dm I6n trong
nam. Gach khéng nung c6 chi sé gian n& do nhiét cao hon san
phdm nung, chinh vi vdy ma ching ciing rat dé bj nit hon &
diéu kién khi hau nudc ta.

2.Rao cankinh té

Mét trong nhiing rao can quan trong khac la rao can kinh té
bdi vat liéu Xanh thudng cé gia cao hon so vdi vat liéu truyén
théng. Gia vat liéu Xanh va vat liéu truyén thong khong chi don
gian la so sanh gia thanh hai loai vat liéu véi nhau ma con bao
gbm céc chi phi lién quan nhu: vat liéu lién két, quy trinh thi
c6bng, nhan céng va cac chi phi khac. Vi du don gian nhu muén
xay mét can biét thy, nha pho 3 tang theo phuong phap truyén
théng thi phan xay tho va hoan thién mat ngoai chi khoang 5.5-
6 trieu/m?, nhung néu ap dung cdng nghé nha tién ché khung
thép véi cac vat liéu xanh nhu tdm tudng ALC, khung thép, san
deck... thi gia thanh c6 thé Ién téi 7-8 triéu/m2. Hay don gian
nhu vat liéu kinh Solar Control hay Low-e sé c6 gid thanh cao
hon kinh thong thudng (day 6.38mm) tir 2-5 lan. Lop vo cong
trinh thudng chiém khoang 30-40% chi phi toan bé cong trinh,

STT | San pham & vat liéu cé dac tinh xanh

Vidu

1 Vat liéu tdi ché Gach, tdm lat, g6 phé liéu

2 Vat liéu c6 thanh phan tdi ché Thép, tran/tutng thach cao, tham, I6p cach am cach nhiét

3 Vat liéu dia phuang Vat liéu dugc khai thac, chiét xuat hodc san xudt trong pham vi 500 km tir khu vic du an

4 Vat liéu tdi tao nhanh Bdng cach nhiét, san tre, vai dau, gidy boi

5 GO tlf cdc nguon bén viing G0 dugc chiing nhan hdi FSC

6 Vat liéu o chiing nhan cia bén thi 3 dua trén dénh gia | Kiém dinh dactinh than thién vi méi trudng bdi bén thiba hodc cd chiing nhan theo cac chuong
vong ddi - LCA trinh dan nhan sinh thai

7 Vat liéu c6 chiing nhan cta bén thi 3 Gach bé tong, tdm thach cao, bé tong tién ché, gach AAC

8 Vat liéu khong nung

San, I6p pha, chat két dinh, keo tram khe chifa ham lugng VOC thap hoac khong chira VOC

9 Vat lidu it phat tan cac chdt hitu co dé bay hai VOC

G0 tdng hop chia ham lugng fomandéhit thap hodc khong chiia fomandéhit

10 Chat lam lanh thén thién véi moi trudng

St dung chat lam lanh than thién véi méi trudng cho cac hé thong lam mat, DHKK va bam nhiét

n Vat liéu phan xa biic xa mat troi tot

Gach lat cdnh quan va mai cdng trinh cd hé s phan xa bt xa mat trgi [SRI] cao

12 Két cau vo cong trinh ¢d hiéu qua cao Kinh c6 hé s6 SHGC va gia tri U thap, vat liéu cch nhiét ¢d hé s6 dan nhiét thap [bot XPS, bot PU,
bong khodng, v.v.], gach AAC
13 Thiét bi chiéu sdng ¢6 hiéu qua cao Thiét bi chiéu sang st dung néng lugng hiéu qua [cd hiéu sudt chiéu sang cao], thiét bi diéu khién

chiéu sang, cdm bién anh sang

14 Hé thong ndng lugng tai tao

Hé thong ndng lugng mat trai, phong nang, dia nhiét

15 Vat liéu dam bao tién nghi dm hoc

Vat liéu cach dm, tiéu am tot

16 San phdm gitip han ché mdc st dung bé tong

Bé tong du ting luc, bé tong rbng, ddm va cot du ting luc, bé tong tro bay

Mot 56 loai vat lieu Xanh co thé dwoc dp dung trong cdc cong trinh (tham khao tir VGBC) [5]
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GACH KHONG NUNG
VA
GACH TRUYEN THONG

UuU PIEM NHUGC PIEM

* Quy trinh thi céng, bio dudng
» Nang lugng ham chira thap phirc tap hon
» Céch am tét hon

= Cach nhiét tdt hon

» Cin céng nhan ky thuat trién khai
thi céng chuyén nghiép

* Mhe han va giam tai trong lén « Can vat liéu lién két chuyén dung

mang » Dé bi tham, nirt néu khong tuan thi

quy trinh

bdi vay néu ap dung cac loai vat liéu Xanh sé doi chi phi dau tu
ban dau lén dang ké.

3.Rao can khac

C6 mot thuc té da dugc dé cap 6 phan dau cda bai viét nay
la rat nhiéu cht dau tu tién phong trong viéc ap dung cac giai
phdp vat liéu Xanh, tuy nhién nhiing hau qua khong mong
muén ma Chu dau tu va khach hang phai chiu tir cac Vat liéu
nay khi khong tuan tha ding cac tiéu chi ky thuat, thi cong.

Ap dung gach khéng nung cho 16p vé céng trinh c6 thé gay
nut, dan dén hé qua la thadm, ngam, pha hoai cong trinh, anh
hudng truc tiép dén ngudi st dung, dén danh ti€éng ctia ch dau
tu va du an la diéu khéng ai mong muén nhung thuc té da xay
ra tai nhiéu céng trinh.

V. DE XUAT

a. Tirgéc do quan ly nha nuéc

Thu tuéng chinh pht Viét Nam da cam két phat thai rong téi
nam 2050 vé “0", d6 la mét cam két v cing manh mé va can su
chung tay ctia rat nhiéu bo ban nganh lién quan. Trong linh vuc xay
dung, Viét Nam da ban hanh nhiing tiéu chuan, quy chuan ré rang
vé cong trinh tiét kiém nang lugng, trong d6 cac vat liéu Xanh la
mat phan quan trong. Tuy nhién tinh thuc té cdia cac nghién ctu di
kém, cac hudng dan chi tiét thuc hién thi van can lam ré hon. Can
€6 cac nghién ctiu Uing dung cu thé hon véi tling loai véat liéu Xanh
- vat liéu bén virng thi cong tac quan ly, thi cdng dén hiéu qua thuc
su clia chiing vé mat tiét kiém nang luong.

b. Ttrgéc do chu dau tu:

Cac cong trinh Xanh - tiét kiém nang lugng noi chung tng
dung vat liéu xanh - bén viing dang la xu huéng tat yéu. Viéc
Ung dung cac giai phap cong trinh Xanh - vat liéu xanh déi vai
cac Chi dau tu sé lam tang gia tri thuang hiéu, dem lai nhiing
gia tri thiét thuc cho khach hang. Viéc ap dung cac vat liéu Xanh
clia chd dau tu nhiing du an 16n ¢6 thé lam thay ddi ca nganh
san xudt vat liéu do thay d6i cung cau. Tuy nhién, mudn ap dung
céc vat liéu méi can nghién ctu ky quy trinh, thir nghiém va ap
dung mét cach can trong va phu hap, tranh nhiing hau qua
khéng mong muén nhu da dé cap & phan trén cdia bai nay.

¢. Torgéc dé doi ngui tu'vdn, nha san xudt, don vi thi céng

Trudc day, doi ngd tu van vé cdng trinh Xanh la kha mong,

'..'- i e B

Hién Ituf.ong mé"tvdo l‘hl; céﬁg gaLCh khong nung k}-zéng dung quy
trinh (anh minh hog)

tuy nhién trong vai nam tré lai day, da co rat nhiéu 1&p dao tao,
tap huan vé QC 09:2017, cac I6p dao tao vé Cong trinh Xanh gidi
thiéu cong nghé, vat liéu mdi... trén thé gidi dugc té chiic. Doi
ngl tu van dang ngay cang lén manh va cé chat lugng san sang
déng hanh véi cac Cha dau tu tao nén cac cong trinh Xanh ting
dung cac vat liéu xanh thuc su & Viét Nam.

& Viét Nam cling da xuat hién nhiéu hon nhiing don vi tién
phong trong viéc nghién ctu, sdn xuat va ing dung cac vat liéu
Xanh - tiét kiém nang lugng: vat liéu khong nung, kinh tiét kiém
nang lugng, san sinh thai... Tuy nhién viéc nghién ctu can di
sau hon nira vao thuc tién dé cht dau tu va khach hang dugc
huéng tron ven cac uu viét ma vat liéu Xanh - tiét kiém nang
lugng dem lai.

Su phéi hgp chat ché clia cac don vi tu van, nha san xuat,
don vi thi cdng va sau nay la cac don vi quan ly van hanh la vo
clng quan trong va can thiét dé dua ra nhing giai phap téng
thé, tan dung cac uu diém, t6i uu hoa gia thanh va giam thiéu
rdi ro.

d. Ttrgéc doé khdch hang, ngudi mua nha

Séng trong mot moéi trudng Xanh vai nhiéu cay Xanh, st
dung cac vét liéu than thién méi trudng, tiét kiém nang lugng
chdc han sé dem lai cho ngudi st dung nhiing tién nghi vuot
tréi va cai thién stic khoé. Chi phi s& hitu cdng trinh Xanh ¢6 thé
cao hon mét chat dau tu ban dau, nhung nhiing gia tri dem lai
cho cudc séng thi I6n hon rat nhiéu. Do la nhiing gia tri lau dai
ma khach hang, ngudi mua nha can tim hiéu, hudéng téi trong
viéc Iua chon cac sén phdm clia minh.
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Vat lieu xay dung xanh - Xu thé cua

tuong lai

> THS NGUYEN THI TAM', THS LE CAO CHIEN?

TOM TAT:

Trong giai doan thigt ke cia bét ky cang trinh xay dung nao, viec lra
chon vat ligu phi hep |3 rét quan trong ddi vai toan ba vang davi du an.
Tirkhi Hai déng Cang trinh Xanh My (USGBC) khdi xuang ndm 1993, cac
cng trinh "xanh" dé trd thanh mat chi dé nang va hurdng moi ngui
quan tAm dén tinh bén viing cia céc toa nha va cong trinh xay dung.
Nguvi tieu dung, déc biet 1a nguii tieu ding tir cac nude chaw Au, My
dé bét dau quan tm tdi van dé mai truang khi quyét dinh lra chon st
dung san phdm nao da, va ho da dit ra yéu cdu vé cac san phdm mang
tinh “than thién vai mai trudng”. Chinh nhu cdu nay da thic ddy cac
nha sén xudt cha tam dén viec tao ra cac san phdm xanh va tao ra
thi trurrng dan nhan san pham Xanh, nhan sinh théi trén toan the gidi.

Tir khaa: Vat lieu xay dung xanh, Vat ligu xay dung than thign mai
trurang.

1. VAT LIEU XAY DUNG XANH [1]

Vat liéu xay dung xanh la nhitng loai vat liéu st dung cac
nguén tai nguyén thién nhién theo hudng tiép can cé trach
nhiém véi moi trudng. Nghia la vat liéu xay dung xanh phai
st dung hop ly cadc ngudn tai nguyén khong tai tao dugc nhu
quang, than va kim loai. Phai nam trong chu ky tu nhién va méi
tuong quan véi hé sinh thai.

Vat liéu xay dung xanh la loai vat liéu c6 t8i thiéu mot trong
cac tinh chat sau:

La vat liéu khong c6 tinh chat doc hai; La vat liéu dugc lam

@ Gidm déc Trung tam Thiét bi, méi trucng va An toan lao dong, Vién
Vit liéu xdy dung (B Xdy dung)

@ Phé Giam doc Trung tam Thiét bi, méi triwong va An toan lao déng,
Vién Vat liéu xay dung (B9 Xay dung)
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tur vat liéu tai ché va phai la vat liéu c6 kha nang téi ché duoc; La
vat liéu tiét kiém tai nguyén, st dung nang lugng va nudc hiéu
quad; La vat liéu c6 vong doi st dung dai; La vat liéu quan tam
dén van dé moi trudng trong qua trinh san xuat, sir dung va thu
hoi sau khi s dung.

Theo T8 chuic tiéu chudn qudc t& ISO: Nhan xanh 1a sukhdng
dinh, biéu thi thudc tinh méi trudng clia sdn pham hodc dich vu
¢6 thé dudi dang mét ban cong bé, biéu tugng hodc biéu d6
trén san phdm hodc nhan bao gdi, trong tai liéu vé san pham,
tap chi, ky thuat, va cac hinh thiic quang cdo khac.

Dua vao tiéu chuin quéc té 1SO, nhan xanh (nhan sinh
thai) dugc chia lam ba loai, goi tat la loai |, loai I, loai Il véi cac
yéu cau cu thé dugc néu trong tiéu chudn ISO 14024:1999, ISO
14021:1999, I1SO 14025:2000. (Bang 1)

2.KINH NGHIEM THE GIGI

Hién nay, trén thé gidi c6 khoang 465 nhan sinh thai tai 199
quéc gia va bao pht 25 nganh céng nghiép. Tinh hinh tiéu
chuén va s6 lugng san pham dugc chiing nhan trong nam 2015
clia mdt s6 chuong trinh nhan xanh phé bién trén thé gidi dugc
dua ra trong Bang 2.

Dan nhan sinh thai 1a mét hinh thic phan biét sdn pham,
céc san pham tuan tha va mang nhan sinh thai giéng nhu nhan
dugc mét gia tri bao hiém trong thi trudng vét liéu xanh. Diéu
nay sé phu thudc vao nhan thiic clia ngudi tiéu dung vé van
dé méi trudng. Su tin nhiém clia nhan xanh, va thi trudng cho
céc san pham dugc dan nhan xanh cling déng mét vai trd quan
trong cho sy thanh cong clia mot chuong trinh dan nhan xanh.

3. KINH NGHIEM TAI VIET NAM

Luat Bado vé méi trudng s6 72/2020/QH 14 quy dinh: San
pham than thién méi trudng 1a san phdm duoc tao ra tir cac
nguyén liéu, vat liéu, cong nghé san xuat va quan ly than thién



Bang 1. Phan loai nhan xanh theo ISO

Nhan Mo ta

Loai La chuong trinh tu nguyén, do mt bén thi ba cap gidy chiing nhan nhan xanh trén san phdm biéu thi su than thién véi mdi trudng dua trén cac nghién
c(fu vong doi san pham

Loai ll La gidi phap méi trudng do cac nha san xudt, nhap khdu, hodc bat cit ai khac dugc loi nhd cac cong bé moi trutng khdng c6 su tham gia cdia ¢ quan chiing
nhan. Day 1a mot nhan ty cdng bo vé méi truGng mang tinh doanh nghiép

Loai lll La chuong trinh tu nguyén do mdt nganh cong nghiép hoac mt t3 chic doc [ap xay dung nén, trong d6 ¢6 dit ra nhitng yéu cau t6i thiéu, lua chon cac loai
thong s6, xac dinh sut lién quan cla cac bén thit ba va hinh thic thong tin bén ngoai.

NhinXanh Viét Nam- Vidt Nam N 14
ThaiGreen Label Sct - ThiiLan 117
Singapore Green - Singap 1 73

UL ECOLOGO - BicM§ | 50

Nordic Swan Ecolabel - BicAu |m——" 55
Environmental Choice - New Zealand | 37
SIRIM Eco-Labelling Scheme - Malaisia | 51
Korea Eco-Labelling Program - HanQuée | 162
Eco Mark Program - Nhit Bin s 62
TUV Rheinland - Bec |l 10

The Blue Angel - Bnirc 120
EU Ecolabel - ChiuAu | 35
Green Mark Program - B4ai Loan 150
China Envi Ity Friendly Certification-.. I 34
China Environmental Labelling - Trang Quéc | 98

Falcao BaverEcolabel- Brasil ® 5
ABNT- Environmental Quality - Brasil | 35
Environmental Choice - Australia [N 22

0 50 100 150 200
S6 tiéu chuin

Hinh 1. Biéu do so tiéu chuan nhan Xanh.

moi truding, gidam tac dong tiéu cuc dén moi trudng trong qua
trinh s dung, thdi bo, bdo ddm an toan cho maéi trudng, suc
khde con ngusi va dugc co quan ¢ thdm quyén chiing nhan
hodc cong nhan; Nhan sinh thai Viét Nam la nhan dugc co quan
c6 thdm quyén cda Viét Nam chiing nhan cho san phim than
thién mai trudng; Viét Nam cdng nhan san pham, dich vu than

Nhin Xanh Vgt Nam- Vit Nam | 53
Thai Green Label Scheme - ThiiLan | 481
Singapore Green - Singapore 3,300

ULECOLOGO - BicM§ m 7,000
Nordic Swan Ecolabel - Bic du 12,000
Environmental Choice - New Zealand 1|I 1,600

SIRIM Eco-Labelling Scheme - Malaisia | 353
Korea Eco-Labelling Program - HanQuéc 17,324
EcoMark Program - Nhjt Bin ] 5,597

TUV Rheinland- e | 400

The Blue Angel - Bt 12,000
EU Ecolabel - ChiuAu B 43,160
Green Mark Program - Dai Loan | 5048
China Envi ly Friendly Certification- Trung.. | 2000
China Environmental Labelling - Trung Quéc ) 178,895

Falcao BauerEcolabel- Brasil | 14
ABNT- Environmental Quality - Brasil | 751
Environmental Choice- Australia | 2,000

o 40,000 80,000 120,000 160,000 200,000
$6 sin phim chimg nhin
Hinh 2. Biéu do so san pham da chirng nhdn.

thién méi trudng da dugc t6 chiic qudc té, qudc gia ky thda
thuan cong nhan lan nhau véi Viét Nam chiing nhan.

Nghi dinh s6 08/2022/ND-CP quy dinh vé san phan than
thién vai moéi trudng, ho so, trinh ty, thu tuc chiing nhan nhan
sinh thai Viét Nam.

Ngay 01/10/2021, Chinh pha da ban hanh Quyét dinh s6
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Bang 2. Tinh hinh chiing nhan nhan xanh [2]

Bang 3. Chuang trinh Dan nhan sdn phdm xanh clia mot
s6 Quéc gia

Quécgia | Tén chuong trinh Logo So tiéu S6san
chudn | phamda Qudcgia Chuang trinh nhan Xanh Nam thiét lap
‘hl’{"g Duc Blue Angel label 1977
nhan
Uc Environmental Choice 5 2,000 Canada Environmental Choice Programme 1988
Australia Nhat Eco Mark 1989
Brazil ABNT- Environmental 35 751 Bac Au Nordic Swan 1989
Quality Hoa Ky Green Seal 1989
Brazil Falcao Bauer Ecolabel 5 14 Thuy Dién Good Environmental Choice 1990
Brasl An Do Ecomark 1991
Trung Qudc | China Environmental 98 178,895 Uc Environmental Choice 1991
Labelli y
Aneling Han Qudc Ecomark 1992
Trung QU6C China Environmentally 34 2000 Singapore Green Label Singapore 1992
Friendly Certification
Phép NF-Environnement 1992
Dailoan Green Mark Program 150 5048 Ha Lan Stichting Milieukeur 1992
EU European Flower 1992
U EU Ecolabel N » 43,160 Thai Lan Green label Thailand 1994
Ecolabel
Viét Nam Nhan Xanh Viét Nam 2009
Piic The Blue Angel 8 120 12,000
’ @
- — 1658/QD-TTg phé duyét Chién lugc qudc gia vé tiang trudng
Buc TUV Rheinland 10 400 xanh giai doan 2021-2030 tdm nhin 2050; B6 Xay dung d4 ban
hanh Ké& hoach hanh dong clia nganh Xay dung ting phé véi
oa bién d&i khi hau giai doan 2021 - 2030 tdm nhin dén nam 2050
NhatBan | Eco Mark Program 62 5597 thuc hién cam két ctia Thu tudng Chinh ph tai Hoi nghi cac bén
lién quan tham gia Céng udc khung cdia Lién Hop Quéc lan tha
Han Quéc | Korea Eco-Labelling 162 17324 26 (COP 26).Theo d6, khai thac va san xuat YLXD lamot trong ba
Program linh vuc chd yéu cia nganh Xay dung cé tiém ndng, lgi thé dong
gop vao ké hoach ting phé bién d8i khi hau, gidm phat thai khi
Malaysia | SIRIM Eco-Labelling 51 353 nha kinh. Muc tiéu gidm nhe phat thai khi nha kinh t6i thiéu giai
Scheme doan dén nam 2030 clia nganh Xay dung la 74,3 triéu tan CO,
tuong duong (CO,td). Bén nam 2025 hoan thanh viéc xdy dung
New Environmental Choice 37 1,600 b6 tiéu chi va quy trinh danh gia, cong nhan khu dé thi xanh,
Zealand New Zealand khu d6 thi phat thai cac-bon thap. Bén nam 2030, it nhat 25%
— - khu d6 thi méi dat tiéu chi khu doé thi xanh, phat thai cac-bon
Bac Au Nordic Swan Ecolabel >8 12,000 thap. 100% céng trinh dau tu méi va cac cong trinh stra chira
cai tao phai tuan thd quy chudn, tiéu chuin vé st dung nang
Bic My UL ECOLOGO 60 7,000 lugng tiét kiém hiéu qua. Ban hanh co ché khuyén khich phat
trién cong trinh xanh, khu d6 thi/dé thi xanh, khu dé thi/dé thi
phat thai cac-bon thap. Thuc day san xuat cac san pham vat liéu
Singapore | Singapore Green 73 3,300 xay dung xanh. Hoan thién xay dung tiéu chi san pham xanh
Labelling Scheme cho céc san pham vat liéu xay dung chd yéu. Dén nam 2030,
L Tt Groen Label - - 280 25% cac VLXD chu yéu san xuat trong nudc dugc chiing nhan
artan 5 ;" reen Labe @ san pham xanh. Giai doan 2031 - 2050 phai dat mét sé muc tiéu
cheme =2 cu thé nhu: Phét trién rong rai vat liéu xay dung, cong trinh xay
ViétNam | Nhan Xanh Viét Nam CR} 14 53 dung, ha tang ky thuat, d6 thi theo hudng xanh, phét thai cac-
e bon thap, thich (ing véi bién di khi hau.

XAYDUNG 8.2022

| ISSN 2734-9888



Muc tiéu dén ndm 2050, it nhat 50% khu dé thi méi, 10% d6
thi dat tiéu chi d6 thi xanh, phat thai cac-bon thap. Trén 50%
cdng trinh ¢ von dau tu cdng dat tiéu chi cdng trinh xanh. Ngay
22/7/2022, Chinh pht da ban hanh Quyét dinh 882/QD-TTg phé
duyét Ké hoach hanh déng quéc gia vé tang trudng xanh giai
doan 2021 - 2030, giao cac ndi dung cong viéc cu thé cho ting
bd, nganh.

Chinh pht cling da ban hanh Chién lugc phat trién VLXD
Viét Nam thai ky 2021 -2030 dinh huéng dén 2050. Theo d6, Bo
Xay dung sé cha tri, phdi hgp véi cac co quan lién quan nghién
clu, phét trién cac loai VLXD mdi than thién méi trudng.

Chuong trinh cap nhan sinh thai cta Viét Nam (Nhéan xanh
Viét Nam) duoc BO trudng BO TN&MT tai Quyét dinh sé 253/
QD-BTNMT ngay 05/3/2009 va Théng tu s6 41/2013/TT-BTNMT
quy dinh trinh ty, thd tuc, chiing nhan nhan sinh thai cho san
pham than thién véi méi trudng. Viéc gdn Nhan xanh Viét Nam
la hoat dong tu nguyén. Hién nay chuong trinh Nhan Xanh Viét
Nam da xay dung duoc 17 bo tiéu chi cho cadc nhém san pham
khac nhau. Trong d6 nhém san pham lién quan dén VLXD da
xay dung dugc 2 b6 tiéu chudn: San phdm son phi dung cho
xay dung - NXVN 11:2014 va gom st xay dung - NSVN 05:2014.

4. THUAN LOI, KHO KHAN

Hién nay, mién, gidm thué xuat khau di vdi cac san pham
than thién véi moi trudng da dugc quy dinh tai Thong tu sé
128/2016/TT-BTC ctia B& Tai chinh. Cuthéla cac sdn phamtirhoat
doéng tai ché, x{ ly chat thai quy dinh tai Nghi dinh s6 19/2015/
ND-CP.Theo d6, mién thué xuat khau d6i vGi cac sdn pham than
thién véi mai trudng cé tén trong Biéu thué xuat khiu va cé van
ban chiing nhan Nhan xanh Viét Nam va gidm 50% muc thué
xudt khdu ddi vai cac sén pham tir hoat dong tai ché, xt ly chat
thai c6 tén trong Biéu thué xuat khau dugc co quan nha nudc
¢6 tham quyén chiing nhan. Nghi dinh s6 08/2022/ND-CP quy
dinh cac nguén luc hé trg thuc hién bao gom: Ngan sach nha
NUGC, von hé trg phat trién chinh thiic (ODA), vén hd trg va vay
uu dai, tin dung xanh, trai phi€u doanh nghiép xanh; von dau tu
truc ti€p nudc ngoai (FDI), vén huy déng céng - tu cho cac du an
xanh, cac quy trong nudc.

Theo xu thé hién nay, sdn phadm xanh ¢6 tiém nang phat
trién, iing dung rong rai. Tuy nhién, c6 mét sé khé khan nhu
sau: Cac nha san xut chua thuc su quan tdm dén viéc phat trién
thuong hiéu san pham xanh; Nhan thic cda ngudi tiéu dung
chua cao; Nha nudc chua cé co ché, chinh sach phi hgp dé thuc
day thi trudng; Cac tiéu chi, quy dinh, can clrxac dinh vat liéu xay
dung xanh/VLXD sinh thai con thiéu, chua pht hgp; Thiéu cac
tiéu chuan, phuong phap thi, ca s& vat chat thi nghiém phu
haop cho céc sadn pham mdi, dic thu.

5.DINH HUGNG PHAT TRIEN

Pé thuc hién muc tiéu qudc gia vé tang trudng xanh theo
Quyét dinh s6 1658/QD-TTg va cam két clia Viét Nam déi vai thé
gidi vé cat giam khi nha kinh, Vién VLXD (la don vi hé trg B Xay
dung nghién ctru phét trién san pham, xay dung cac tiéu chuan,
chinh sach cho nganh san xuat VLXD) da thuc hién cac nghién
ctu st dung chat thai lam nguyén liéu san xuat VLXD. Hién nay,

Vién VLXD ciing dang thuc hién nghién ctiu d6i cac sdn pham
VLXD chii yéu: Xay dung co s& dit liéu vé vong ddi san phdm
(LCA); Xay dung cac tiéu chi dan nhan nang lugng, nhan xanh;
Nghién ctu xay dung dinh muc tiéu hao nang lugng; Nghién
cliu xay dung hé sé phat thai khi nha kinh, MRV; Nghién cuu,
dau tu xay dung phong thi nghiém theo yéu cau ctia san pham
mai.

Trong do, yéu cau co ban khi xay dung tiéu chi cho Nhan
VLXD sinh thai/VLXD xanh bao gém: Phai cung cap thong
tin chinh xac vé cac khia canh méi trudng ctia mot san pham;
Khéng tao ra cac rao can khong can thiét cho thuong mai quéc
t& Dugc xay dung dua trén cac phuong phap luan khoa hoc
day da va hoan chinh; Théng tin phai san c6 va cung cap theo
yéu cau clia cac bén lién quan; Khong dugc kim ham su déi mai,
huéng téi cai thién tinh nang maéi trudng ctia san pham.

Céc tiéu chi danh gia clia san pham VLXD xanh/VLXD sinh
thai phai tinh dén vong ddi clia sén pham bao gém: khai thac tai
nguyén, san xuat, phan phéi, s dung va thai bo lién quan dén
nhiing chi thi moi truGng trung gian tuong Ung.

6. KET LUAN

Mac du hién nay tén tai nhiéu dinh nghia va mé ta vé nhan
sinh thai/nhan xanh, tuy nhién nhin chung c6 thé phan loai
thanh 2 nhom sau: (1) Tu tuyén b6, la nhan sinh thai/nhan xanh
dén trén sdn pham do nha san xuat, nha ban 1& hodc nha tiép thi
san pham cdng b6, va danh gia co thé dugc thuc hién trén mot
thudc tinh dan hay trén téng thé san phadm. Tuy nhién, nhiing
tuyén bé nay thudng khéng dugc thdm dinh doc 1ap; (2) Cong
b6 doc lap cla bén thi ba, 1a dua trén su tudn tha dang cac
tiéu chi da dé ra, dugc tham dinh doc 1ap bdi ca quan c6 tham
quyén. Cac tiéu chi vé nhan sinh thai dua trén cac tuyén bo cla
bén thi ba thudng dugc xay dung trén ca sG tiép can dén toan
b6 vong ddi sdn pham, theo d6 cac tiéu chi san pham lién quan
dén moi trudng thudng dugc xay dung theo nhiing phan tich
vé tac ddng moi trudng tu giai doan st dung nguyén liéu thod
dén giai doan st dung cudi cling va loai bo.

Vién VLXD da va dang ti€p tuc thuc hién cac nghién cdu,
Ung dung, xay dung cac tiéu chuan, tiéu chi, cong cu dé gép
phan hién thuc hda cac muc tiéu chién luge va cam két clia Viét
Nam déi véi qudc té vé phat trién VLXD xanh, cong trinh xanh,
giam phat thai khi nha kinh theo Quyét dinh s6 1658/Qb-TTg va
COP 26.
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Tam tuong Acotec Xuan Mai tién phong trong
tiem can céng nghiép héa nganh Xay dung

> THANH LUONG

a mot trong cac san pham VLXKN, tudng réng bé
téng duc san theo céng nghé dun ép, tdm tudng
Acotec mdi dugc san xuat 1an dau tién tai Viét Nam
tU cudi nam 2015 bgi Céng ty CP Pau tu va xay dung
Xuan Mai, ndam 2019 san lugng tdm tudng Acotec dat khoang
4 triéu m? tuong duong 319 triéu vién QTC nhung lai dat trén
100% cong suat thiét ké do dap ing dugc nhu cau xay dung
VvGi téc d0 cao, thai gian thi cong nhanh déng thai khac phuc
dugc co ban nhugc diém chung clia cac loai VLXKN. Cong
suat nha may ciia Cong ty CP Bau tu va xay dung Xuan Mai
ludén vugt tir 30-40%, dugc ky vong la sdn phadm tién phong
gop phan vao qua trinh cdng nghiép hoéa nganh Xay dung.

1. THUC TRANG SAN XUAT VA SU DUNG VLXKN TAI
VIET NAM

Véi dinh huéng tang cudng san xuat va st dung VLXKN
thay thé gach dat sét nung truyén théng, thuc hién xéa bo
cébng nghé san xuat gach nung lac hau, gdy 6 nhiém moi
trudng déng thai nghiém cdm st dung dat néng nghiép dé
san xudt gach xay, trong hon 20 ndam qua, Chinh pha, Tha
tuéng Chinh phd, B6 Xay dung va cac bo nganh lién quan
da ban hanh nhiéu van ban nham tang cudng san xuat va sl
dung VLXKN, han ché sit dung gach dat sét nung: Quyét dinh
56 15/2000/QD-BXD ngay 24/7/2020 quy dinh dau tu san xuat
gach ngoi dat sét nung; Quyét dinh s6 115/2001/QD-TTg ngay
01/8/2001 cla Tha tuéng Chinh phu phé duyét quy hoach
téng thé phat trién nganh cong nghiép VLXD Viét Nam dén
nam 2010; Nghi dinh s& 124/2007/ND-CP ngay 31/7/2007 cla
Chinh phu vé quan ly VLXD; Quyét dinh 121/2008/QD-TTg cla
Tha tudng Chinh phii phé duyét quy hoach téng thé phat trién
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nganh cong nghiép VLXD Viét Nam dén nam 2020, Quyét dinh
s6 567/QD-TTg ngay 28/4/2010 phé duyét Chuong trinh phat
trién VLXKN dén nam 2020 (Chuong trinh 567).

Trong dé6, dac biét phai ké dén Chuang trinh 567 da dinh
huéng nhiing ndi dung co ban cho san xuat va phat trién
VLXKN nhu: quan diém phét trién, muc tiéu phat trién, dinh
huéng phat trién san xudt va st dung VLXKN dén nam 2020
(chung loai sdn pham, céng nghé va quy mé san xuat, si
dung san phdm VLXKN), cac nhom gidi phap chi yéu thuc
hién chuong trinh. Chuong trinh 567 cling phan coéng ro
trach nhiém cda cac bo nganh, dia phuong va doanh nghiép
trong trién khai thuc hién Chuong trinh.

Sau 10 nam thuc hién Chuaong trinh 567, chinh sach vé
VLXKN da tuong d6i hoan thién tao co ché thuan lgi cho dau
tu, phat trién cac loai hinh VLXKN, loai bé hoan toan céng
nghé 16 gach dat sét nung lac hau ra khéi ddi séng xa hoi...

Két qua sau 10 nam thuc hién Chuang trinh 567, ty trong
VLXKN trén tng lugng vat liéu xay xét vé cdng suat thiét ké
dat xap xi ngudng thap so véi muc tiéu Chuang trinh 567
dat ra, san lugng san xuat chi bang 45-50% céng suat thiét
ké. Trong d6, tinh d&n nam 2019, san lugng san xuat gach bé
téng xi mang cbt liéu dat 4.585 triéu vién QTC, chiém 94,9%
téng lugng VLXKN; gach bé téng khi chung dp AAC dat 160
triéu vién QTC, chiém 3,3% tong lugng VLXKN; gach bé téng
bot dat rat thap vi khong tiéu thu dugc; tam thach cao dat
khodng 95 triéu m?.

DPac biét, mac du tdm tudng réng bé téng duc sin theo
cong nghé dun ép Acotec dat khoang 4 triéu m? tuong ducng
319 triéu vién QTC nhung dat trén 100% cong suat thiét ké do
dap Uing nhu cau xay dung véi téc dé cao, thoi gian thi cong
nhanh nén cong sudt ctia doanh nghiép tiéu biéu nhu Cong
ty CP Dau tu va xay dung Xuan Mai vugt tur 30-40%.



2. TRIEN VONG PHAT TRIEN SAN XUAT VA sU DUNG
TAM TUGNG ACOTEC

2.1. GiGi thiéu tam tudng Acotec

Tam tudng Acotec xi mang cot liéu la mot loai VLXKN dang
tdm I6n, dugc san xuat theo cong nghé hién dai cta hang
Elematic (Phan Lan) da dugc sir dung réng rai trén thé gidi.

Tam tudng Acotec dugc san xudt theo cdng nghé dun ép
tir hén hop bé tong cliing gém: cat, d4, xi mang, phu gia vai
nhiéu uu diém nhu: cudng dé va kha ndng chéng tham cao
hon cac loai gach xay; chiéu day nho, co nhiéu 16 réng tao
hinh doc theo chiéu dai tdm nén trong lugng trén Tm2 tam
tudng nhe gilp gidam tai trong, tiét kiém chi phi cho két cau
chiu lyc. T6c dé thi cdng nhanh hon gép 5 lan so véi thi cong
tudng gach truyén théng va gap 2 lan so vai thi cong tudng
gach bé tong, rat ngan thai gian thi cong, tiét kiém chi phi
nhan céng.

2.2.Trién vong phat trién tuéng Acotec Xuan Mai - Vat
liéu than thién véi méi truong

Tai Nghi dinh s6 09/2021/ND-CP ngay 09/02/2021 cla
Chinh phua vé quan ly VLXD, Chinh phi dua ra khai niém cu
thé vé VLXD tiét kiém tai nguyén khoang san, tiét kiém nang
lugng, than thién véi moéi trudng bao gém: VLXKN, VLXD
dugc san xudt ti viéc st dung chat thai lam nguyén liéu hoac
nhién liéu, VLXD cé tinh nédng tié€t kiém nang lugng vuot troi
so vdi vat liéu cing chlng loai.

Viéc ma réng va lam ré khai niém VLXKN, VLXD tiét kiém
tai nguyén khoang san, tiét kiém nang lugng, than thién véi
moi trudng nhu trong Nghi dinh s6 09/2021/ND-CP dudng
nhu phu hgp han véi boi canh thi trudng VLXD néi chung
va VLXKNNGi riéng tai Viét Nam hién nay. B&i c6 mot thuc té
Ia & rat nhiéu céng trinh xanh tai Viét Nam thoi diém hién
nay, viéc dat ra tiéu chi thuc su c6 thé dat dugc clia VLXKN,

dac biét la viéc dan nhan xanh cho VLXKN tr& nén khong
kha thi khi ma quy trinh san xu&t ctia hau hét cac sdn pham
VLXKN chua thuc su dugc cac nha san xuat quan tam ding
muc nham dap Uing tiéu chi clia cac t6 chiic chiing nhéan céng
trinh xanh cting nhu ky vong clia cac kién trdc su tu van thiét
ké cong trinh xanh.

Ban than san phdm VLXKN khéng cé 16i khi ma da co
nhiéu rac réi cho chu dau tu, ngudi mua nha xay ra & nhiéu
nai, nhiéu loai cong trinh véi cac ching loai VLXKN, nhu hién
tuong nut tudng dan dén cac hé luy khac kéo theo nhu &m,
ma&c, thdm, dot... Mac du cac chdng loai sdn phdm VLXKN
nhu gach bé téng, tdm thach cao, tdm bé téng tién ché
Acotec, gach bé téng khi chung ap (AACQ)... déu dugc cac
kién tric su ghi nhan la cac sdn pham thuc su chat lugng t6t
néu lua chon dugc cac nha cung cdp uy tin va bao dam dugc
qua trinh thi céng dat chuan.

Trong hé théng danh gia chiing chi céng trinh xanh cla
LEED, LOTUS hay GREENMARK, thi VLXD xanh chiém khoang
15% téng s6 diém dudng nhu khéng hoan toan la con s6 qua
hdp dan cho céac kién tric su tu van cong trinh xanh baéi doi
vGi cac kién trdc su tu van céng trinh xanh, ngoai viéc lua
chon st dung vat liéu xanh, cac kién trdc su tu van ciing cé
huéng di khac trong thiét ké dé duoc diém cdng cho cong
trinh nhu tadn dung nguén nang luong tu tu nhién: chiéu
sang, thong gid tu nhién...

Mot kién tric su tu van cong trinh xanh & phia Nam da
khéng tim dugc nha cung cép trén thi trudng Viét Nam bao
dam dugc ham lugng st dung vat liéu tai ché trong vién gach
khéng nung tdm 10-15% va cling chua tim dugc don vi cung
cap nao c6 dugc chiing nhan hodc cé mét quy trinh san xuat
theo chudn ISO quéc t& dé xac minh c6 st dung san pham tai
ché trong san phdm VLXKN.
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Do dé, trong cac cong trinh xanh, cong trinh tiét kiém
nang lugng, vat liéu nung van dugc st dung cho céc hang
muc nhu gach xay tudng chiu luc, khu vuc nha vé sinh, gach
lat san, gach 6p tudng cét... B&i, déi vai cong trinh xanh dat
chiing chi cu thé nhu trong Chiing chi LOTUS, vé tiéu chi MR-3
VLXKN c6 chi ré 2 tiéu chi tinh diém gém: 80% tudng khéng
chiu luc dugc lam tor VLXKN 1 diém; 100% tusng khong chiu
luc dugc lam tr VLXKN 2 diém.

Cong trinh xanh 1a loai hinh chiing nhan mang tinh chat
ty nguyén, va viéc dap ung cac tiéu chi clia cong trinh xanh
cling can xem xét dén viéc phu hgp véi thuc tién. Va ré rang,
viéc strdung VLXKN khéng phai la diéu kién tién quyét va bat
budc phai dat trong cong trinh xanh.

Trd lai vGi tam tudng Acotec Xuan Mai la mot trong nhing
loai VLXKN ma thai ky dau ciing da tirng mang dén rac roi
khi st dung, d6 1a thai diém ndm 2017 tr& vé trudc khi Cty CP
Pau tu va xay dung Xuan Mai di tién phong trong san xudt va
st dung tam tudng Acotec vao cac cdng trinh do chinh Xuan
Mai la chi dau tu.

Khéng thé ké hét dugc nhitng ap luc tur su khat khe cda
khach hang d6i san phdm Acotec méi c6 mét, hoan toan mai
mé trén thj trudng Viét Nam. Tuy nhién, chinh nhiing ap luc
nay dudng nhu trd thanh déng luc dé cac can bé, ky su cla
Xuan Mai quyét tam hon trong viéc thuyét phuc dugc khach
hang st dung san pham Acotec Xuan Mai. Bang viéc cung
cap va ngay cang hoan thién céac giai phap ky thuat, bién
phap thi cong gitp khdc phuc dugc nhiing han ché cda san
pham khi méi dua vao st dung. TU ndm 2018 trd lai day, tam
tudng Acotec Xuan Mai da hoan toan thuyét phuc dugc déi
tac, khach hang.

Sau gan 8 nam di vao san xudt va st dung, tdm tudng
Acotec Xuan Mai da chinh phuc nhiéu dy &n I6n ngoai mién
Bac, trong mién Nam. Trong t6ng s6 hon 2 triéu m? tdm
tudng cac loai dugc dua vao st dung trong cac cong trinh
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xay dung thi ty 1é st dung cho céng trinh ctia Xuan Mai so vdéi
c6ng trinh khac ngoai Xuan Mai chénh léch khéng dang ké,
cho thay chat lugng tam tudng Acotec Xuan Mai dugc chu
dau tu tin dung.

Mot kién tric su tu van cong trinh xanh tai mién Bac
cho biét, trudc day khi thay di vat liéu nung truyén théng
sang VLXKN, da cé rat nhiéu mau thuan xay ra, dac biét la
vGi cac don vi ky thuat khi quyét dinh la dung hay khéng
dung VLXKN vi ngoai nhiing uu diém da dugc chiing minh
thi VLXKN cling gap nhiéu van dé hon nhiéu so véi vat liéu
truyén théng.

Tuy nhién cuéi cuing vi kién trdc su nay van chon tam
tudng Acotec Xuan Mai vi nhiing uu diém cda né va vi san
pham tdm tudng Acotec Xuan Mai da thuyét phuc dugc doi
tac, khach hang bang cac giai phap ky thuat cia mét nha san
xudt luén déng hanh, sat canh cung cha dau tu, khach hang.

N6i cach khac, Cty CP Pau tu va xdy dung Xuan Mai da co
ban gidi quyét dugc cac nhugc diém vén thudng gip & cac
loai VLXKN. Va mot diéu quan trong hon nita la doanh nghiép
nay luén chd trong nghién clu cai tién sdn pham, cong nghé
va cac van dé lién quan dé c6 dugc gidi phap dong b, hoan
thién hon.

Cong ty CP Dau tu va xay dung Xuan Mai dang hién thuc
héa muc tiéu phat trién clia cong ty véi 2 dong san pham cét
16i la cong nghé bé téng du tng luc ban tién ché (Iap ghép,
ban l1ap ghép) xay dung két cau clia cac cdng trinh dan dung,
cédng nghiép, cac cong trinh cong cdng; va cong nghé tam
tudng Acotec Xuan Mai.

C6 thé noi, trong sudt may thap ky qua, bang viéc luén
chu trong va khong ngiing nghién cdru cai tién 2 dong san
pham c6ng nghé bé téng du Ung luc ban tién ché va tam
tudng Acotec Xuan Mai, Cong ty CP Dau tu va xay dung Xuan
Mai da tién tiing budc viing chac gop phan vao su cong
nghiép héa nganh Xay dung.



| Cot lieu ] I Xi ming | |

| Binh lugng Dinh higng | Dinh higng

I May tron cudng bic I"—l Nude I

Phu gia I

Bing tai cao su

May dun ép

Mit cat

Kho san pham

C4c san phadm cta Céng ty CP Dau tu va xay dung Xuan
Mai dap Ung tot dugc diéu kién thi cong nhanh ma van bao
dam dugc tiét kiém chi phi dau tu, gidam nhan luc trong qua
trinh thi cong tai hién trudng, bdo dam khong phat thai rac
thai, bui xay dung tai cong trudng, bao dam an toan thi céng,
chatlugng céng trinh; trong béi canh nhan luc cho thi trudng
xay dung dang ngay cang thu hep, cac dia phuong, khu d6
thi dang chiu nhiéu ap luc trudgc bién d6i khi hau, tang trudng
xanh, phat trién bén viing, dic biét |a viéc thuc hién cam két
cla Thu tudng Chinh phu tai COP26 la dua phat thai rong vé
0 vao nam 2050.

3. SAN XUAT TAM TUGNG ACOTEC TAI CONG TY CP
PAU TU VA XAY DUNG XUAN MAI

Tai Viét Nam, Cong ty CP Dau tu va xdy dung Xuan Mai
(XMC) la don vi dau tién day tu Nha may tam tudng Acotec
Xuan Mai san xuat tdm tudng réng bé tdng duc sdn theo
cong nghé dun ép trén dién tich xay dung khoadng 1,2ha tai xa
Thay Xuan Tién, huyén Chuong My (TP Ha Noi) va chinh thuic
di vao san xuat tU cudi nam 2015 véi 4 day chuyén san xuat
tdm tudng Acotec cong sudt 200.000 m? tam tudng/nam/day
chuyén, véi san lugng nha may da dat khoang 1.000.000 m?
tam tudng/nam.

Tram tron cung cap bé tong cho day chuyén dugc nhap
khau tir cdng ty Frumecar (Tay Ban Nha) la thiét bi tron dac
chiing dung cho hén hop phéi liéu hat nhd. Nguyén liéu dé
ché tao phai liéu tao hinh tdm acotec gom: cét liéu cat, da
mat (dugi 7-10mm), xi mang, phu gia, nuéc dugc dinh lugng
theo mé tron cdp vao mdy trén truc ding hanh tinh. Dac
diém cta thiét bi tram tron |a c6 hé théng tu ddng diéu chinh
lugng nudc cap vao may tron dé dat dé am cda phdi liéu.

Phéi liéu sau khi trén xong dugc bang tai cap sang hé
thong tiép liéu cho may dun ép Elematic. Trudc khi cap vao
may dun, phéi liéu dugc 1dy mau dé kiém tra @6 &m thuc té.

_— —
____________________________ s
o
D i
............ e
A I L
AsA
CHU DAN: 1 chidu ddn; B: chiéu ring; H: chibu day; 1: ehidu diy vieh; 12 chiéu day thanh

Hinh 2. Hinh ddng va kich thieée co ban Tam
twong Acotec Xudan Mai.

Hinh 1. Tdm Acotec duoc ché tao
theo so do ddy chuyén cong nghé.

Nhiing tam sau khi dun khéng dat dugc hinh dang ngoai
quan dugc pha v& va cap liéu trd lai theo bang tai chuyén
dung. Tam Acotec dugc cat dung kich thudc theo chiéu dai
trén bang chuyén may dun va dugc chuyén 1én tam pallet
bang thép.

Cac théng s6 cong nghé cla day chuyén: S6 ngudi diéu
khién: t 2-4 ngudi; Khdng gian san xuat: 30x40 m; Lugng
dién tiéu thu: 50 dén 60 KVA; Lugng khi nén tiéu thu: 0,3-
0,5 m3/phut; Lugng nudc tiéu thu: 1,5 m3/h; Lugng bé tong
tiéu thu: 4-8 m¥/h; T6¢c d6 day chuyén: 2,4 m/phut; Téng cong
suat: 80 m?/h.

San pham tdm Acotec Xuan Mai dugc bdo dudng am
trong nha xudng trong thai gian chd dat cudng d6 thao tam
d6, thong thudng cac tdm dugc dua qua ham dudng hé nhiét
am, sau dé tach day va dugc déng goéi thanh kién theo TCVN
11524:2016.

Tam tudng Acotec Xuan Mai st dung: c6t liéu da mat, cat
nghién, cat min (phu gia khoang), xi mang, nudc nhao tron.
Da mat st dung loai c6 kich thudc hat I6n nhat khong 16n
han 7-10mm, tuy thudc vao bé day cta tdm. Thanh phan hat
cla c6t liéu 16n st dung biéu d6 c6t lieu Dmax < 10mm. Cat
nghién dung loai c6 mo6 dun dé I16n tir 2,6-3,1. (Bang 1)

Dé& ché tao tdm tudng Acotec Xuan Mai theo cong nghé
dun ép, ngoai c6t liéu hat nho, cat nghién con yéu cau mot
ham lugng hat min cé kich thudc nam giira hat xi mang va
cat. Nhg d6, khéng chi bao dam tinh cong tac cta cap phoi
ma con mang lai bé mit tdm tudng Acotec Xuan Mai phéng,
dep, khéng can phai trat tuong.

Nguyén liéu s&f dung trong san xuat tdm tudng Acotec
Xuan Mai gém: Cét liéu théng thudng phu hgp vai TCVN
7570:2006, TCVN 9205:2012, kich thudc hat cét liéu khong 16n
han 10 mm va khong vuot qua 1/2 chiéu day thanh vach san
pham; ngoai ra con thda man cac quy dinh cda thiét ké&; nudc
trén va bao dudng bé téng phu hgp TCVN 4506:2012.
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Yéu cau vé bé tong: Hon hop bé tdng phai c6 dé cong tac
phu hgp véi yéu cau ctia cdng nghé dun ép hoac rung ép;
cudng dé chiu nén cla bé téng & tudi 28 ngay dam béo theo
yéu cau clia thiét ké nhung khéng dugc nhoé han 15 MPa; dé
hut nudc clia bé téng, khéng I6n hon 15 déi véi tam tudng
rong théng thudng va khong 16n hon 12 d6i vai tam tudng
cach am.

Tam tudng sau khi dun ép dugc cat dung kich thudc va
van chuyén dén kho théng qua hé théng thanh lan, tay gp
va xe nang. Tai day, tdm tudng bé tong dugc dudng ho trong
24 git va dong goéi. Toan bd qua trinh san suat dugc diéu
khién tu déng nha hé diéu khién trung tam.

Tam tudng duc sén sau khi dugc san xuat da tudi 28 ngay
dugc xac dinh cac tinh chat co ly tai nha may: kich thudc sai
léch, d6 bang phdng clia bé mat tdm tudng cling nhu d6 bén
va dap, tinh chéng chay... dat yéu cau va trén muc yéu cau
cho phép.

Tam tudng Acotec Xuan Mai ¢6 chiéu dai ti 2.500-
3.600mm; c6 bé réng 300-600mm, chiéu day tdm 100mm va
140mm.

Tam tudng Acotec Xuan Mai la tdm tudng rong bé téng
duc san theo cong nghé dun ép theo TCVN 11524:2016.

4. CAC CHi TIEU CUA TAM TUGNG ACOTEC

a) Qua trinh san xuat tim tudng Acotec Xuan Mai
khéng tao ra phé thai, khéng gay 6 nhiém méi truéng

Tam tudng Acotec Xuan Mai s&f dung cac nguén nguyén
vat liéu thong thudng trong san xuat bé tdng nhung co su
khac biét rat Ion 1a khéng st dung phu gia, qua trinh san xuat
khong sinh ra chat gay 6 nhiém, khéng tao ra chat phé thai
hodc chat thai doc hai, nang lugng tiéu thu trong qua trinh
san xuat tam tudng Acotec Xuan Mai chiém mét phan nhé so
vGi qua trinh san xuat cac vat liéu khac...

b) Chéng chay cach nhiét tét

Kha nang chiu Itra cta tudng Acotec Xuan Mai lén t&i hon
120 phut, I6n hon nhiéu kha nang chiu Ira clia tudng gach 16
100mm. Pay la uu diém ndi troi ddm bao an toan cho cu dan
sinh séng tai ng6i nha trong truéng hop hoa hoan xay ra.

¢) Cach am hiéu qua

Kha nang cach am vugt tréi clia tam tudng Acotec Xuan
Mai 1a dic diém néi bat ctia sdn phdm nay. Yéu cau cach
am tiéu chuan cao nhét 1a cho van phong & mic 38dB. Tam
tudng Acotec Xuan mai day 75mm va 100 mm khong chi dap
ing tot yéu cau nay ma con bo xa kha nang cach am cuia cac
tam tudng 100 mm dugc xay bang gach dac va gach 16.

d) D6 bén cao

Tam tudng Acotec Xuan Mai la tdm bé téng Ién (mac
bé téng >250) nén c6 cudng dd va dd bén cao hon cac san
pham gach truyén théng. Bén canh d¢, van dé hat &m cua
tam tudng Acotec Xuan Mai cling da dugc khac phuc rat hiéu
qua so vdi loai tudng gach truyén théng. Vi vay, tudi tho cda
tdm tudng Acotec Xuan Mai sé dugc cai thién dang ké.

e) Khéi lugng nhe

Khéi lugng clia tam tudng Acotec Xuan Mai 75mm chi
la 120 kg/m? va tdm tudng 100 mm la 140 kg/m?. Do c6 do
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Bang 1. Tinh chat ky thuat cda cat nghién

1T Chi tiéu thi Pon | Gid | Tiéu chuin thu
nghiém Vi tri
1 | Khéilugngriéng | g/cm? | 2.69 | TCVN 7572 - 4:06
2 | Khéi lugng thé kg/m? | 1440 [ TCVN 7572 - 6:06
tich x6p
3 | D6 hut nuéc % 19 TCVN 7572 - 4:.06
4 | Do héng % 43,8 | TCVN 7572 - 6:06
5 | Modun dé Ién - 3,1 TCVN 7572 - 2:06
6 | Ham lugng hat sét | % 1,2 | TCVYN7572-8:06

Bang 2: So sanh tdm tudng Acotec Xuan Mai 75mm,
100mm va tudng gach 110mm

TT Tinh chat Tudng | Tudng | Tudng | Tudng
Acotec | Acotec [ gach gach
75 100 16 110 | dac 110

1 Chiéu day hoan |75 100 145 145
thién (mm)

2 | Khéilugng 1m? | 120 140 196 252
tudng (kg/m?)

3 | Cudng do chiu >8.2 >8.2 2 3
nén (Mpa)

4 |Khdanangcich |42 45 34 30
am (Db)

5 | Kha nang chiu >2 >3 1.5 2
Iira (h)
D6 hut am (%) 5 5 >10 >10
T6c d6 thicong | 6 5 1.5 1.5
(m?/h)

8 |Trathoanthién | Khéng | Khong | Cé (@)

rébng cao va do day nhé nén trong lugng trén 1m? tam tudng
Acotec Xuan Mai nhe han dang ké (33%) so véi cac loai tudng
xay bang gach truyén thong (196-252 kg/m?). Nhu vay, cong
trinh sé gidm dugc dang ké khéi lugng cho hang muc tudng
ngan khi ap dung giai phép tdm tudng Acotec Xuan Mai
thay vi xdy bang tudng gach 110mm truyén théng. Do do,
giai phap nay gitp giam chi phi cho céc ciu kién chiu luc cia
cdng trinh: coc, méng, cdt, vach, dam, san.

f) Cuéng dé chiu nén tot

Tam tudng Acotec Xuan Mai ¢6 cudng do chiu nén Ién
téi > 10 MPa, 16n gdp 4 1an so véi tudng gach 16 110mm va
2,7 1an so véi tudng gach dac 110mm. Con s8 nay thé hién su
kh&c phuc hoan h3o nhiing yéu diém clia gach nung va gach
khéng nung. Piéu nay sé han ché dang ké hién tugng nut,
ran trong cong trinh.

g) Kha nang chéng ran niit (Bang 3)

5.UUDIEM NGI BAT CUA TAM TUONG ACOTEC XUAN MAI
Cong ty CP Pau tu va xay dung Xuan Mai dang ap dung



Bang 3.

TT | NOIDUNG TUGNG XAY TUONG ACOTEC

1 [ Lién két Lép via dudi chan L6p viia dudi chan
dudi chan

2 | Lién két Xay chén bang cach nhét gach xay nghiéng. Vita khong | Méi tam tudng dugc neo bang mét tay thép va
dinh tuong | day vi bi co do duing viia thudng. Lién két nay rat kém. | vit nhu ban khung ctra.

3 | Lién két Tiéu chudn 1a mach vira chi dugc day 0.8-1 cm. Khi xay | Lién két bang 16p vita khéng co ngét mdng giup
gilta cac thuc té lién két bang vita thudng day tir 1-2 cm. Diéu | tang dd cling cla tudng. Lién két bang ngam
tdm tudng | nay lam gidm yéu tudng xay. méng dm duong cang lam chac thém.

4 | Lién két Bang rau thép D6, D8. Cot chuyén vi gay chén ép tudng | Khéng co. Tuding xay khéng bi tac déng truc tiép
gira tudng | dan téi nut tudng khi tudng yéu. Gach BTCL khéng hat | clia chuyén vi ¢t trong nha cao tang gay ra téc
véi cot nudc nén vita khéng an, hay bi niit ché mach vira. Gach | dong vao hé tudng. Hé tudng tranh dugc luc

BTB cling hay ntit ché mach vira néu dung vira thudng | chén x6 gay nut. Mac cla tdm tudng cao, lam
va nUt ngay tai vién gach. Gach nung c6 dé tham hat | viéc toan khi hon nha lién két héa hoc va vat ly.
t6t nén khai tusng chic, it bi nit. Tudng it nGit hon hdn tudng xay gach.

céng nghé tdm tudng Acotec dé thay thé cho tudng xay
truyén théng trong xay dung vai nhiing uu diém Igi thé sau:

- Tién d6 thi cong nhanh do tdm tudng Acotec Xuan Mai
dugc san xudat trén day chuyén cong nghiép véi dién tich tam
I6n, thi cong bang méy mdc, ¢ gidi hda. S6 lugng cong nhan
xay dung & cOng trudng it han so véi viéc xdy tudng bang gach.
Vivay gidm chi phi quan ly du én, gidm chi phi nhan céng.

- Tam tudng Acotec khéng can trét, chi can ba va son truc
ti€ép do tadm tudng dugc san xuat cdng nghiép trong nha may
nén c6 do phang cao, dap tng tiéu chuan. Vi vay tiét kiém chi
phivat liéu va nhan céng thi cong du an.

- Mac du la tudng bé tong nhung do ¢6 16 rdng nén
trong lugng riéng clia tudng Acotec Xuan Mai thap hon
trong lugng riéng trung binh cta khéi xay tudng gach
rong. Trong lugng clia tdm tudng Acotec Xuan Mai loai
day 75mm 1a 120 kg/m?, tam tudng 100mm la 140 kg/m?,
va véi tdm tudng day 140mm la 180kg/m?, nhe hon dang
ké (nhe hon khodng 33%) so vd&i cac loai tuding xay bang
gach truyén théng (196-252 kg/m?). Vi vay, giam chi phi
cho céc cau kién chiu luc cta cong trinh: coc, moéng, cét,
vach, dam, san.

- Thi cong hé théng co dién dé dang. Vi hé théng 16 ¢6
sdn doc theo tam tudng, cong tac thi cong ca dién c6 thé
tiét kiém hon 50% nhan céng cho cong tac thi cong cat, duc;
tién dé céng tac thi cong co dién nhanh do khéng con cac
cong tac dung cha ky thuat. Vi vady, gidm chi phi nhan cong
thi cong M&E, han ché nut tudng do cong tac cat duc M&E.
Déng thoi giam tién dé cla cong tac cat duc M&E, ban giao
mét bang cho céng tac son ba.

- Tiét kiém vat liéu chinh do tdm tudng dugc san xuat trén
day chuyén céng nghiép trong nha may theo modul chiéu
cao tudng nén hao hut tdm tudng tai cong trudng rat it. Vi
vay, gidm thiéu dugc lugng rac thai céng trudng, dong thai
€6 thé tai ché sir dung vao muc dich khac nhu st dung lam
v{ia can nén...

- St dung tdm tudng Acotec Xuan Mai sé lam tang dién
tich can ho, dién tich thuong mai do bé réng tdm tudng

nhd hon cac loai tudng gach thong thudng. Véi viéc thay
thé tudng 100 cho tudng xay 110 hodc tudng xay 150 (da
bao gom I6p trat) thi dién tich ban hang co6 thé tang tai tu
1,0-2,4% (theo thuc té sit dung ctia Céng ty CP Dau tu va xay
dung Xuan Mai).

- Ngoai ra, khi thi cdng tam tudng Acotec Xuan Mai ciing
gidm thiéu viéc st dung vat liéu r&i va viéc cat duc khi thi
cOng co dién. Do d6, cong trudng ludn sach s&, gon gang,
go6p phan dam bao méi trudng va an toan lao dong.

6. KET LUAN:

Trén thi trudng da c6 rat nhiéu day chuyén, cong nghg,
san pham VLXKN phu hgp véi tiing phan khuc thi trudng
cong trinh xay dung dan dung, cong nghiép... Tuy nhién,
tiém can gan nhat vai xu hudng céng nghiép hoa nganh Xay
dung ciing nhu nhitng yéu cau buc thiét dat ra ctia ch dau
tu, nha thau thi cdng trong béi canh thi trudng xay dung chiu
nhiéu ap luc vé thi€u nhan cong, tiét giam t6i da chi phi dau
tu xay dung, la phai dap Ung dugc thai gian thi cong nhanh
ma van bdo dam dugc chat lugng, tham my clia cong trinh,
thi chi c6 tam tudng Acotec Xuan Mai théa man dugc dong
thai cac yéu cau nay.

Khi nganh Xay dung c6 nhiing doanh nghiép san xuat
dugc nhitng tam tudng I6n, nhiing cau kién 13p ghép tinh
nang cao trén day chuyén cdéng nghiép tu dong nén cao nhu
Cong ty CP Pau tu va xay dung Xuan Mai déng nghia vai viéc
doanh nghiép dang tiém can gan hon véi su cong nghiép
hoa, hién dai héa nganh Xay dung.

TAI LIEU THAM KHAO:

1. BO tai liéu ctia Dy an Tang cudng san xudt va st dung gach khéng nung 6
Viét Nam diing cho cac truong dai hoc va cao dng;

2. Bdo cdo clia Vu Vat liéu xdy dung, Bo Xay dung vé 10 nam thuc hién Quyét
dinh s6 567/QD-TTg ngay 28/4/2010 phé duyét Chuang trinh phét trién vat iéu xay
khong nung dén nam 2020 (Chuong trinh 567);

3. Y kién ctia mdt s& chuyén gia Vién Vat liéu xay dung (VIBM);

4.Y kién chia mot so kién tric su tu vén cong trinh xanh tai Ha Noi, TPHCM.
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Nghi vé thiét ké va

thuc hanh kién truc xanh 6 Viét Nam

> TS.KTS VU HOAI PUC

Céng trinh xanh & Viet Nam sé gop phan nang cao nhan thuc mot cach gian tiép va
truc tiép cho ca 17 muc tiéu phat trién bén viing cta Lien Hiép Quéc, dé cham dut nan
dai, bao vé trai dat, va dam bao su phén vinh cho tat ca moi ngudi.

SU “TIEN HOA” CUA KIEN TRUC CONG TRINH THEO
THOI1 GIAN

Lich strkién trdc nhin nhan & khia canh st dung vat liéu ¢
thé phan lam 5 thai ky:

- Dya hoan toan vao hang dong tu nhién

- St dung nguyén liéu thuan tu nhién dé dung xay cong trinh

- Vat liéu nung (gach da, kinh) thay thé dan vét liéu thuan
tu nhién

- Ky nguyén clia kim loai trong xdy dung, nang lugng
trong st dung

- Thoi dai cta kién truc cdng nghé thong minh

Co thé thay tu thai ky tién sar, bat dau tur viéc séng trong
cac hang dong tu nhién, con ngudi da biét s dung canh cay,
14, dat, da... (tam goi la nguyén liéu thuan thién nhién) dé tao
dung lén nhiing nép nha - kién trdc so khai. Dau vét gio van
hién hitu & nhitng b lac git 16i séng nguyén thay, cach biét
vGi nén van minh trén thé gidi; ké ca & nhiéu dan tdc it ngudi
van gin gil 16i séng van hoa ti hang tram, hang nghin nam
nay - ma & Viét Nam khong phai la ngoai Ié & vung cac vung
nui phia Bac, mién Trung hay Tay Nguyén.

St dung Ira [a mét trong nhiing phat minh cé y nghia
nhat trong lich st loai ngudi. Trén binh dién kién tric, con
ngudi da st dung Ia dé tiing budc tao nén nhiing vat liéu
mdi tU viéc nung cac nguyén liéu tu nhién (gach, ngéi, kinh...)
va s dung trong xay dung cong trinh. Tu day, ty lé vat liéu
thuan tu nhién dan suy giam; muc d6 da dang cla vét liéu
trong kién tric cling ngay cang tang lén. Kéo theo d6 la viéc
khai thac va chuyén hoa nguyén liéu tu nhién trong kién tric
xay dung budc vao mét ky nguyén mdi - ky nguyén gan lién
vGi cudc cach mang cong nghiép lan thd nhat dan dén lan
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song do thi hoa trén thé gidi.

Thé gidi chinh thic buéc vao ky nguyén méi véi dau may
haoi nudc ctia James Watt dugc san xuat hang loat nam 1765.
Va khong lau sau d6 vao nam 1795, nha mdy ctia William
Strutt & Derby (Anh) da duing kim loai boc cac cot gb dé giam
nguy co hda hoan trong cadc nha may méi. Nam 1797, nha may
Ditherington Flax Mill & Shrewsbury (Anh) cla KTS Charles
Bage la cdng trinh dau tién hoan toan xay dung bang khung
thép, va gio day dugc biét dén vai biét danh “Ong noéi cla
nha choc tr&i”. Gan ndlra thé ky sau (1849) bé téng c6t thép
dugc phat minh bdi Joseph Monier (Phap). TU day, nhiing
han ché vé ky thuat ctia qua kh da dugc giai quyét. Mot cude
cach mang vé lich st kién tric - xay dung cing bat dau cuing
VGi cac xu hudng thiét ké hoan toan mgi... Cling ltc dy cudc
cach mang vé dé thj dién ra. Thé giGi budc vao giai doan khai
thac tai nguyén manh mé, nhu cau st dung nang lugng cla
con ngudi ngay mot Ién cho dén hom nay.

Kién trdc da va dang hudng dén viéc théa man diéu kién
s6ng t6i uu va nhu cau dudng nhu khéng co6 gidi han cla
con ngudi trong nhiting céng trinh ngay mot hién dai hon.
Nhung chuing ta cling da nhan ra “thién nhién dang gian di”
va phan tng chinh |a su bién déi khi hdu ngay cang gia tang...
Da cb nhiing viung dat, 1anh thé con ngudi khdng thé tén tai.
Trao luu kién trdc sinh thai, kién trac tiét kiém nang lugng,
kién trac théng minh... da va dang dan di vao thuc tién. Tu
kién tric phdéng theo tu nhién, hay chat loc kinh nghiém ban
dia, dén bao phti I6p vo cong trinh bang cay xanh. Nhiing thi
nghiém c6ng trinh tao ra nang lugng da xuat hién cling vai
tng dung c6ng nghé cam bién gan véi cac cau tric che chan
- thay “i6i tly bién theo méi truding, hay nhiing kién trac ing
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Truong lién cdp Genesis la ngéi truong nhdn chitng chi LOTUS Vang ddu tién ¢ Viét Nam.

dung c6ng nghé 5D. Sang tao va thuc hanh kién trdc trén thé
gidi da budc dau tim dén 15i gidi cho bai toan “phat trién bén
viing” bang tu duy cla thai dai cach mang cong nghé 4.0.

Tu “hang dong dén céng nghé”, tir dua vao thién nhién,
mong mudn ché ngu rdi tim cach dung hoa... Kién tridc nhin
tur khia canh vat liéu xay dung a su phat trién tat yéu cla viéc
sang tao ra nhiing vat liéu mdi, da dang hda, linh hoat ung
dung nham dap (ing yéu cau cua thai dai.

Cang trong tién trinh phat trién, ngoai khia canh vat liéu,
thiét ké kién tric ciing c6 su phat trién mang tinh lién két
ngay mot khang khit gilra bén ndi dung co ban: cong nang,
két cau, tham my va vat ly kién trdc. Hai linh vuc két cau va
vat ly kién tric c6 mang tinh dinh lugng ky thuat, viéc tao lap
khéng gian chiic nang va thdm my cé thién huéng xa hoi va
nghé thuat; cho du trong d6 cling chiia dung it nhiéu nhirng
ndi ham ky thuat. & giai doan hau hién dai ngay nay, linh vuc
moi truong dugc tich hgp vao nghién ctu cong trinh - trong
mét nd luc chung vai nhiéu nganh khac tng phé, va giam
thiéu tac ddong dén tu nhién trong bdi cdnh bién ddi khi hau
ngay cang dién ra gay gat.

Yéu cau cla kién truc tuang lai hudng téi phat trién bén
viing c6 tu tudng, va nhiing quan diém mdi... nhung diém
chung 1a tinh “ky thuat méi trudng”, biéu hién bai cac théng
s0, chi s6 cong trinh trong thiét k&, xay dung hodc van hanh;
Nham giadm thiéu cac tac déng xau va co thé tao ra nhiing
tac dong tich cuc doi vai khi hdu va méi trusng clia chidng ta.
N6 bao tén tai nguyén thién nhién quy gia va nang cao chat
lugng cudc séng. D6 la kién tric xanh - thuat nglr c6 thé goi
chung cho cac trao luu kién tric ky thuat hién nay.

Trong xu thé d6, nhiing yéu t6 ban dia trong nghién ctu

thié€t ké ham chua trong 16i s6ng - van héa, thién nhién, vat
liéu, hay kinh nghiém xay dung thich &ng v&i méi trudng trao
truyén trong lich st... cling dang dugc nhin nhan nhu mot
khia canh can nghiém tdac xem xét trong thiét ké kién truc.

Nhu vay, thiét ké kién tric xanh duong dai va co 1 la xung
hudng clia tuong lai 1a sy tich hgp clia: cdng nang, thdm my,
két cau, vat liéu, vat ly kién tric, viéc gidm thiéu tac dong moi
trudng, tinh ban dia va céng nghé thong tin - diéu khién hoc. Vai
tro cla thiét ké va thuc hanh kién trdc xanh hién tai va tuong lai
khong xa la sy tich hgp sau ctia nhiéu nganh, linh vuc...

MOT s6 VAN DE CAN DAT RA TRONG THUC HANH
KIEN TRUC XANH G VIET NAM

& Viet Nam chua cé su théng nhét vé khai niém “kién trac
xanh” gilra nghién ctiu, thuc hanh va quy dinh phap luat cta
nha nudc. Tuy nhién, trong thoi dai quéc té€ hoa, héi nhap,
trao luu va thuat ng( “kién trdc xanh” van dugc gidi kién trac
thtra nhan réng rai bén canh thuat ngr “cong trinh xanh”,
“cong trinh co kién tric xanh”, bén canh khai niém “cong
trinh st dung nang lugng hiéu quad” dugc phap luat quy dinh
tai Quy chudn ky thuat quéc gia QCVN 09:2015/BXD do Bé
Xay dung ban hanh.

Héi déng Cong trinh xanh Hoa Ky (USGBC) dinh nghia: Cong
trinh xanh la cong trinh dat dugc hiéu qua cao trong st dung
nang lugng va vat liéu, gidm thiéu cac tac dong xau tsi moi
truding; dong thai dugc thiét ké dé co thé han ché t6i da
nhiing tac déng khéng tét ctia moéi trudng. anh hudng téi
suic khoe con ngudi va moi trudng tu nhién.

Héi déng Coéng trinh xanh thé gi¢i (WGBC) dinh nghia: Céng
trinh “xanh” la cong trinh trong thiét ké&, xay dung hoac van
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hanh gidm thiéu cac tac dong xau va co6 thé tao ra nhiing
tac dong tich cuc déi vai khi hdu va méi trudng clia ching
ta thdng qua: S dung hiéu qua nang lugng, nudc va cac tai
nguyén khac; St dung nang lugng thay thé; C6 giai phap han
ché& 6 nhiém, phé thai va tai ché, tai s& dung; Pam béo chat
lugng khéng khi clia méi trudng bén trong céng trinh; S
dung vat liéu khéng dédc hai, co trach nhiém va bén ving:
Tinh dén yéu t6 moi trudng trong thiét k&, thi cdng va van
hanh; Tinh dén chat lugng cudc séng trong thiét k&, thi céng
va van hanh; Thiét k& dadm bao phu hgp vdi bién di ctia moi
trudng. Céng trinh “xanh” gép phan bao tén tai nguyén thién
nhién quy gia va nang cao chat lugng cudc sng.

Héi déng céng trinh xanh Viét Nam (VGBC) dinh nghia: Cong
trinh xanh la céng trinh dat dugc hiéu qua cao trong st dung
nang lugng va vat liéu, gidm thiéu cac tac dong xau tGi moi
trudng; déng thai dugc thiét ké dé c thé han ché téi da nhiing
tac dong khéng tot clia méi trudng xay dung tdi stic khde con
nguai va moi trudng tu nhién thong qua: S dung nang lugng,
nudc va cac nguén tai nguyén khac mot cach hiéu qua; Bao vé
stic khoe ngudi st dung va nang cao nang suat lao dong; Giam
thiéu chat thai, 6 nhiém va hdy hoai méi trudng.

Cé6 thé hiéu don gian: Céng trinh/Kién trac xanh 1a kién
truc than thién véi méi truong, hiéu qua trong viéc st dung
tai nguyén thién nhién trong suét “doi séng” ctia cdng trinh: ti
thiét ké, xay dung. diéu hanh, bao tri, cai tao cho dén thao da.

Hay la, cong trinh kién tric dugc tao dung nén b&i nhiing
vat liéu than thién véi moi trudng, hai hoa, khong pha vo
canh quan xung quanh, gan b6 con ngudi vai thién nhién,
khong lam 6 nhiém moi trudng séng va tiét kiém téi da cac
nguén nang lugng...

Cong trinh xanh & Viét Nam sé gop phan nang cao nhan
thiic mét cach gian tiép va truc tiép cho ca 17 muc tiéu phat
trién bén virng cda Lién Hiép Quéc, dé cham dut nan déi, bao
vé trai dat, va dam bao su phon vinh cho tat cad moi ngudi.

Cong trinh xanh déng gép truc ti€p vao 5 muc tiéu:

Ndng lugng sach va ré: Cac cong trinh xay dung vén da su
dung t6i 40% lugng nang lugng trén toan cau. Cac thiét ké
va phat trién cac céng trinh xay dung st dung ning lugng
hiéu qua sé&, két hgp cling viéc st dung nang lugng anh sang
hiéu qua sé lam gidm thiéu t6i da lugng nang luong st dung
trong cong trinh.

Hon nita, st dung cac vat liéu than thién véi maoi trudng
cling sé lam gidm lugng ndng lugng tiéu thu trong qua trinh
xay dung. Céng trinh xanh cting khuyén khich viéc st dung
cac ngudn nang lugng thay thé nhu pin mat trdi, pin gio va
tam phéat - CCHP (Tam phat, con dugc goi la "CCHP", dé cap
dén viéc phat déng thai dién nang, suéi dm hiu ich va lam
mat hitu ich t cing mét ngudn nhiét ban dau nhu nhién liéu
hodc ndang lugng mat trgi.)

Céng déng va thanh phé bén viing: Muc tiéu nay tap trung
vao téng thé thanh phé, bao gém cac dich vu nha & va an
ninh gia ré, hé théng giao thong hiéu qua, phong tri bénh
dich, thay d&i khi hau va giadm thiéu anh huéng tiéu cuc cho
maéi trudng thanh phé.

Céng trinh xanh tuy chi mang lai cac giai phap trén nén
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tang céc dia diém gan nhau nhung céc gidi phap nay rat thiét
yéu cho viéc phat trién cdng déng va thanh phd bén ving.
Céng trinh xanh ciing khuyén khich phat trién cac dia diém
xung quanh phuong tién giao thong va cong cong, déng thoi
quan ly chat ché hon dé han ché & nhiém, lang phi nguén
nudc va khoéng khi.

Va trén hét, cong trinh xanh cling sé tap trung vao cac
c6ng nghé hé trg phat trién thanh phd xanh va than thién
han véi méi trudng séng.

Hanh ddng khi hdu: Viét Nam hién dang ding thur 5 trong
danh sach nhiing qudc gia nhay cdm nhat véi su thay déi khi
hau. Viéc gidm thiéu tén that va ting kha nang ung pho véi
thay d&i khi hau la mét diém trong yéu clia céng trinh xanh.
Nhirng hanh déng cé lién quan téi gidm thiéu hiéu ting dao
nhiét do6 thi, do ludng Ung phd véi I lut va giam thoat khi ga
nha kinh.

Nhiing déng gép gidn tiép cta xéng trinh xanh: Céng trinh
xanh da dong gop theo nhiéu cach cho su phat trién nhan
thuc vé Muc tiéu phat trién bén virng. Nhitng dong gép nay
bao gém gidm thiéu tiéu thu, ting tan suat tai ché, sir dung
va téi sir dung nguén nudc bén viing, nang cao chat lugng
an ninh va chat lugng céng trinh, gidm thiéu dnh hudng cda
cong trinh xay dung t&i méi trudng tu nhién.

Thi trudng xay dung trong nudc van chua co sy nhan thic
day da vé cong trinh/kién tric xanh do nhiéu nguyén nhan
khac nhau. Dugi day la mét s6 ngd nhan thudng gap:

1. Céng trinh/Kién tric xanh can vén ddu tu Ién

Nha phat trién thudng ngai dau tu vao cong trinh xanh
vi suy nghi chi phi xay dung ban dau I6n, thuéng cao hon
khoadng 2% so vé&i cong trinh thong thuong. Tinh trang nhu
vay xay ra khi du an khéng ap dung céc gidi phap xanh ngay
tir nhiing giai doan dau tién hodc lua chon nhiing giai phap
phtc tap. khéng hitu ich hodc co thai gian hoan vén dai.

Ap dung cac gidi phap xanh ngay tu khi bat dau giai
doan thiét ké sé& khong lam tang hodc tham chi c6 thé gidm
chi phi dau tu. Céc giadi phap phtc tap va khéng can thiét.
Khoéng phai tat cd cac gidi phap xanh déu co thé gitp gidm
thiéu chi phi cho céc tién ich céng trinh. Nhiéu gidi phap
xanh ¢6 chi phi cao nhung lai cé thgi gian hoan vén dai.
Giai phap xanh c6 hiéu qua sé giup hoan von dau tu trong
khoang 2-5 nam.

Cac bién phap phuc tap. Bién phap cang phuc tap thi cang
tén kém. Trén thuc té€, van cé nhitng bién phap vira don gian
lai vira gitp tié€t kiém chi phi thuc hién. Vi du nhu ty s6 dién
tich cla s6 - tudng thap sé lam gidm chi phi v céng trinh,
dac biét la chi phi lap dat vach kinh (thusng dat hon nhiéu
50 véGi tudng khong trong suét). Gidm dién tich clra kinh ciing
giup gidm su tham nhap cla nhiét va blc xa mat trai.

2. Céng trinh/Kién tric xanh chi phti hop véi du dn Ion

Phan I6n cong trinh xanh dugc chiing nhan diéu la nhing
cbng trinh cao cap. Diéu dé gay ra hiéu 1dm rang chi nhiing
du an I6n, phuic tap va c6 von dau tu I6n mdi c6 thé dat ching
nhan coéng trinh xanh.

Trén thuc té c6 nhirng hé théng danh gia c6 thé ap dung
cho nhiéu loai hinh cong trinh. LOTUS cta Hoi dong Cong



trinh xanh Viét Nam (VGBC) 1a mét vi du dién hinh. Pay la
hé théng chiing nhan, céng cu quyét dinh c6 tinh (ng dung
rong rai va cé thé dung cho céc loai hinh du an da dang. ap
dung cho nhitng du an Ién, va cad nhitng du an quy mo nhoé.

3. Nhdn thiic vé cong trinh/Kién tric xanh

Cong trinh xanh khéng chi gop phan giam lugng phat
thai khi nha kinh, mang lai hiéu qua kinh té va st dung nang
lugng ma con gdép phan cai thién moi trudng va siic khoe
ngudi st dung. Tuy nhién, chinh nhitng ngé nhan néu trén
da voé tinh gay nén thai do ti€p nhan con e dé. D€ xda bd
nhiing ngd nhan do, diéu quan trong nhat la nang cao nhan
thuc clia cdng déng, qua d6 day manh va phat trién hon nira
nganh xay dung ndi chung va céng trinh xanh nai riéng.

Cac hoat dong phat trién va chiing nhan céng trinh xanh,
cong trinh hiéu qua nang lugng da thuc hién & Viét Nam tu
hon 15 nam qua. C6 khoang 155 cong trinh xanh, céng trinh
hiéu qua nang lugng tai Viét Nam da dugc cac t chiic trong
nudc va quéc té chiing nhan theo cac tiéu chi, tiéu chuin
LEED (Hoa Ky), Green Mark (Singapore), EDGE (IFC, WB), Lotus
(VGBCQ).

S6 liéu nay la rat nhé so véi toc do do thi héa G Viét Nam
hién nay.

Theo TS Nguyén Trung Hoa - nguyén Vu trudng Vu
KHCN&MT (B6 Xay dung) ¢6 van cao cap du an Nang cao hiéu
qua nang lugng trong cac toa nha thuong mai va chung cu
cao tang tai Viét Nam (EECB, do UNDP va GEF), vé chinh sach
phat trién kién trac xanh tai Viét Nam can quan tam 6 van dé:

- Hoan thién cac quy dinh cua phap luat;

- Phat trién hé théng cac quy chuén. tiéu chuan;

Nha may BOHO Décor da chinh thirc tro thanh Nha may Ngi that dau tién tai Viét Nam dat dwoc chirng nhdn LEED GOLD cua
Héi dong Céng trinh Xanh Hoa Ky (USGBC).

- Thiét lap dinh muc nang lugng st dung trong cac cong
trinh xay dung;

- Hinh thanh hé théng cac tiéu chi, tiéu chuan chiing nhan
cdng trinh xanh, céng trinh hiéu qua nang lugng;

- Xay dung va thuc hién cac chuong trinh, ké hoach phat
trién;

- Tuyén truyén, dao tao va tap huan nang cao nhan thuc
nang luc.

& gbc d6 dao tao, nghién cliu va hoat dong xa hoi nghé
nghiép kién nghi:

Kién truc xanh can trd thanh mén hoc, nganh hoc bat
budc bac dai hoc & Viét Nam. Vai tro clia KTS tuong lai co |é
khong thay déi & vi tri “nhac trudng” nhung doi héi su xuat
hién va tham gia ctia nhiéu linh vuc. Bac biét la linh vuc céng
nghé théng tin - tu déng hoa.

Phat trién linh vuc quan trdc danh gia méi trudng kién
trdc thong qua viéc hinh thanh cac don vi danh gia chuyén
nghiép (bén thi ba) cho cong trinh xanh, bén virng va kiém
sodt sau chiing nhan d6i véi cong trinh.

Nghién ctu hinh thanh ching chi hanh nghé dac biét -
nhu mét xac nhan uu dai cao cap déi vai cac kién trac su, ky
su c6 dam mé va trach nhiém khi theo dudi kién tric xanh.

Trong viéc hoan thién chinh sach phap luat vé kién truc,
can quy dinh ré cac loai cong trinh nhat thiét phai dam bao
yéu cau kién trdc xanh... va cac cac cong s& nha nudc phai la
loai hinh tién phong trong xu thé nay.

Dac biét quan tdm dén viéc nghién ctu - phat trién linh
vuc nghién ctu va chuyén giao tiing dung vat liéu tai ché, vat
liéu khéng nung, vat liéu dia phuong trong xay dung.

ISSN 2734-9888 | 8.2022 XAYDUNG |37



38| XAYDUNG 8.2022

TU CHINH SACH DEN CUQOC SENG

UNG DUNG BAN SAQ SO DE QUAN LY DO THI VIET NAM:

Thuan loi va thach thuc

Applying digital twin for urban management in Vietnam:

Advantages and challenges

> TS TO THI HUONG QUYNH', THS PINH DANG BACH',

THS TRAN THI PHUOGNG THAO?

Nghien cuu ap dung ban sao s6 (Digital twin - DT) dé quan ly do thi Viet Nam sé la can
cu khoa hoc thuc ddy viéc ung dung cong nghé sé nang cao chat lugng va hiéu qua

quan ly dé thi tai Viet Nam.

1.GIGI THIEU

Trong nhitng nam gan day, toc do dé thi hoa cao dan tai cac
dé thi xuat hién ngay cang nhiéu tai Viét Nam cling nhu trén
thé gidi. Quan ly dé thi la hoat dong phuic tap, bao gébm nhiéu
c6ng viéc nhu: Quy hoach xay dung, kién tric; hoat dong dau
tu xay dung; giao théng van tai; phat trién dé thi; ha tang ky
thuat dé thi, khu cdng nghiép, khu kinh té€, khu céng nghé cao
(bao gbm: Cap nudc, thoat nudc dé thi va khu cdng nghiép,
khu kinh té&, khu céng nghé cao, cg s& san xuat vat liéu xay
dung; chiéu sang dé thi, cay xanh dé thi; quan ly nghia trang,
trir nghia trang liét si; quan ly xay dung ngam do6 thi; quan ly
st dung chung co s& ha tang ky thuat dé thi); nha &; cong s&;
thi trudng bat dong san; vat liéu xay dung trén dia ban d6 thi.
Trong qua trinh d6 thi hoa vdi su xuat hién ctia hang loat cong
trinh, cac cdng viéc ctia qudn ly d6 thi tré nén ngay cang phuc
tap, dac biét la nhiing dé thi méi véi co s& ha tang ky thuat tién
tién, ciu tao phuc tap dat ngam dat, c6 nhiéu bén hiu quan
nhu quan ly nha nudc, nha dau tu va dac biét la cong dong cu
dan tham gia vao qua trinh quan ly d6 thi la nhitng thach thic
chinh dan t6i céng tac nay chua dat dugc hiéu qua va muc
dich mong muén.

Nhirmng kho khan nay da dugc mot sé nudc tién tién trén thé
gidi nghién cdu giai quyét thong qua viéc dp dung céac céng
nghé tién tién dé xay dung ban sao s6 (Digital twin - DT) cho
céac db thi [1]. Ban sao nay sé hé trg chuyén déi chu trinh quan
ly d6 thi néi chung va ddc biét la quan ly cac céng trinh xay
dung (cac tda nha, cac cdng trinh giao théng, cap thoét nudc,
cong vién...) trong d6 thi dé tir thd cong sang ty dong hoa,

@ Khoa Kinh té va Qudn Iy xdy dung, Truwong PH Xay dung Ha Ngi
@ Céng ty Dich vu cong nghé Ecotek
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nang cao chat lugng cdng tac clia cac bén hitu quan. Theo dé,
cac chu trinh va céng viéc chinh ctia cdng tdc quan ly do thij sé
dugc cac bén phdi hgp thuc hién vai su hé tro ctia DT [2].

Nam trong chién lugc chuyén déi s6 quéc gia [3], viéc &p
dung céng nghé s6 dé nang cao hiéu qua quan ly dé thi la yéu
ciu cap thiét.

2.DT VA UNG DUNG BE QUAN LY PO THI

2.1.Ban sao sé - Digital twin (DT)

Ban sao s6 - Digital twin la mét thuat nglt dugc Michael
Grieves dua ra khai niém lan dau trong khéa hoc quan ly vong
ddi sén pham cdia 6ng tai Dai hoc Michigan (Hoa Ky) nam 2003.
Sau gan 20 nam, dén nay da c6 hang nghin bai bao dugc xuat
ban lién quan t&i thuat ngr nay, dinh cao la nam 2021 véi 2.934
bai bao [4]. Ban sao s6 da dugc nghién ciu tir ly thuyét téi thuc
tién, vGi nhiéu ting dung cho cac linh vuc khac nhau, mét
trong s6 d6 la quan ly dé thi [5].

TaiViét Nam, khainiém DT la mot thudt ngirkhong qua xala
nhung con chua dugc phé bién réng rai, nhat 1a trong linh vuc
quan ly d6 thi. DT dugc dinh bao g6m 4 dac diém sau (Md ta cu
thé & hinh 1): 1. S dung biéu dién 3o (virtual representations)
dé thé hién mot thuc thé (the physical counterpart); 2. Lién két
trong DT yéu cau truyén di liéu ti thuc thé sang phan biéu
dién 4o (nhung khéng bat budc chiéu nguoc lai); 3. Phan o
6 thé diéu khién/ kiém soat phan thuc thé tuong tng (Pac
diém nay c6 thé khéng bat budc); 4. DT phai phuc vu mét dich
vu cu thé [6].

TU khéi niém trén, c6 thé nhan thay DT khéng don thuan
chi 1a mé hinh biéu dién 4o cla cac thuc thé, ma con la méi
trudng dé cac thuc thé truyén dit liéu, luu tri dit liéu va xa hon
la st dung dit lieu dé diéu khién cac thuc thé, phuc vu mét
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muc dich cu thé nao dé. Do d6, n6 hoan toan phu hop dé quan
ly d6 thi trong thuc té [7].

2.2.Ung dung DT dé& quan ly hoat déng quy hoach, dau
tu xay dung

DT c6 thé dugc ing dung ngay tur khi thuc hién hoat déng
dau tu xay dung cong trinh, tir viéc khao sat nghién ctu hién
trang xung quanh du an, cho t6i viéc lap quy hoach, thiét ké
50 bo, thiét ké co sd, thiét ké thi cdng cho t6i tan khi du an dua
vao van hanh [6]. Théng qua viéc md phong cac phuong an
khac nhau, DT c6 thé phan tich va cung cdp cho cac nha quan
ly cac két qua tuong ing nhu mé ta & Hinh 2. D6 la co s khoa
hoc dinh lugng dé viéc Iua chon mang tinh khach quan hon,
tranh dugc nhimng rai ro vé hiéu qua ctia dy &n trong tuong lai.

2.3. Ung dung DT dé quan ly céng trinh, ha tang dé thi
san c6

Hau hét cac do thi hién nay déu cé lugng céng trinh, ha
tang do thi chiém phan Ién, con nhimng céng trinh mai chi
chiém phan nhé. Do dé, nhiém vu dat ra cho céng tac quan ly
cbng trinh, ha tang do thi san co la nang né hon nhiing céng
trinh xay dung mdi. DT cé thé gitp cho cong tac quan ly cong
trinh sdn ¢6 trd nén dé dang han, tuy nhién viéc xay dung DT
cho cac cong trinh nay la khong hé don gian do yéu cau vé
théng tin khéng 16 [1]. Nhiéu nghién ctu da dugc thuc hién dé
lam don gian hoa hon qua trinh nay, nhung van day du théng
tin thiét yéu dé viéc quyét dinh quan ly phu hgp nhat [5].

Nhiéu du an trong thuc té€ da thanh cong trong viéc ap

dung DT d@é quan ly dé thi nhu du an quan ly cau & Brisol -
Vuong quéc Anh [5] (Hinh 3), quan ly hoat dong giao thong &
Bologna - Y [9], du an quan ly cong trinh y t&€ & Dai hoc Florida
(Hoa Ky) [10], hoac quan ly hoat dong van hanh va bao tri toa
nha & dai hoc & Vuong quéc Anh [11].

Service

Biéu dién 30

Thuc thé ] l

Két néi thiét yéu -
Kétndi thy chon  €eeeee:

Hinh 1. Cdc bé phdn cdu thanh ban sao sé [6]

Cu thé, viéc quan ly ciu & Brisol - Vuong quéc Anh qua DT
dugc thuc hién nhu sau:

1. M6 hinh DT cutia cau dugc xay dung véi day du thong tin
mo ta thiét yéu nhat (thiét ké chi tiét, vat liéu cau tao, két noi
vGi cong trinh xung quanh, vi tri lap dat sensor) cho qua trinh
quan ly van hanh (b3o tri, stta chira).

2. Hé théng cdm (ing sensor truyén cac dir liéu can thiét vé
trung tam di liéu. D{ liéu truyén vé dugc xd ly, mé hinh héa va
luu trit thong tin can thiét.

3. Khi ¢ tinh hu6ng quan ly xay ra (sifa chira, bao tri, tinh
huéng khan cép...), hé théng mé phéng va dua ra quyét dinh
xU ly thich hop.

3. THUAN LGOI VA THACH THUC PE AP DUNG DT CHO
QUAN LY PO THI TAI VIET NAM

Két qua nghién ctu ap dung DT cho cac hoat déng chinh
cla cong tac quan ly do thi nhu da phan tich tai phan 2 cho
thay nhing thuan lgi va khé khan nhat dinh. Trong linh vuc
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Hinh 2: Mé phéng lwa chon phwong dn dau tw xdy ding dw én cau [6]

xay dung - thanh phan céng viéc chinh clia quan ly dé thi,
DT ¢6 thé dugc xay dung dua trén nén tang cla cong nghé
BIM - m6 hinh théng tin cong trinh (Building Information
Modelling - BIM) va céc cong nghé cé lién quan dé xay dung
moé hinh nhu: Scan 3D, hoac cac cong nghé tich hgp vao
BIM nhu: Nhan dang qua tan sé vo tuyén (Radio Frequency
Identification — RFID), c6ng nghé cdm Ung (Sensor), Internet
van vat (Internet of Things - 10T) hay cong nghé tri théng
minh nhan tao (Artifical Intelligence) va cdng nghé thuc té 4o
tang cudng (Augmented Reality - AR). Nhiing cong nghé nay
da dugc biét dén va s dung tai Viét Nam nhung chua dugc
nghién ctru ap dung rdng rai cho cong tac quan ly do thi. Bén
canh d6, cdc cdng nghé nay cliing dang dugc nghién cliu viéc
(ng dung don 1&, chua dugc tich hgp véi nhau dé tan dung
hiéu qua cdng hudng clia cac cdng nghé trong diéu kién cda
Viét Nam [8].

Trong cac cdng nghé tién tién c6 thé dp dung cho cong
tac bao tri va quan ly chat lugng néu trén, cdng nghé BIM da
khéng con xa la trong nganh xay dung Viét Nam tur sau nam
2016, sau khi Thi tugng Chinh phd ban hanh 16 trinh trién khai
ap dung céng nghé nay trong nganh xay dung tai Quyét dinh
s6 2500/QD-TTg. Dén ndm 2017, B6 Xay dung cling ban hanh
Quyét dinh s6 1057/QD-BXD, d& c6 mét hudng dan tam thoi
trong giai doan thi diém ap dung BIM dé cac co quan, t8 chlic,
ca nhan c6 lién quan st dung. Tuy nhién, sau 5 nam thyc hién
Quyét dinh ctia Tha tuéng Chinh phd, va 4 nam thuc hién theo
hudng dan clia Bé Xay dung, nghién ctu tir cac du an thi diém
ap dung BIM cho thay, s6 lugng cac du an nghién ctu ap dung
BIM cho giai doan van hanh con rat han ché [15]. Nguyén nhan
la do hién nay viéc st dung BIM trong cong tac qudn ly van
hanh, bao tri cong trinh & Viét Nam noi riéng va trén thé gisi
noi chung van cdon maéi mé va dang can dugc nghién ciru hoan
thién. Du vay, hiéu qua mang lai ti nhitng du 4n ma BIM dugc
ap dung trong giai doan xay dung sé la tién dé va co s& ha
tang dé xay dung va phat trién BIM trong giai doan van hanh
& nudc ta.
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Nhirng cdng nghé tién tién cé lién quan va c6 thé dugc tich
hop cung véi cong nghé BIM con lai da dugc st dung rong rai
hang ngay trong cudc song tai Viét Nam. Cong nghé ma vach
dugc dung dé dinh danh cho cac san pham hang héa trong
cUa hang hodc siéu thi. Nganh logistic s& dung céng nghé
nhan RFID dé theo déi hanh trinh cla cac 16 hang héa trong
qua trinh van chuyén hodc luu kho [16]. Cong nghé cam tng
dugc stt dung dé do nhiét d, do m, dd sang va chuyén vi cla
céc thiét bi hoac khu vuc. Mét lugng I6n thiét bi di dong, may
tinh, cac tai khoan cé két néi internet trén nén tang internet
bang théng rdng la mét vi du cu thé cla viéc 4p dung cong
nghé Internet van vat tai Viét Nam [17]. Cong nghé tri thong
minh nhan tao cling dugc ap dung rdng rai va cé thé bat gap
thudng xuyén trong cudc séng hang ngay nhu: mé phong
giong noi trong cac phan mém cla thiét bi di déng dé hoc
ngén ng, mdé phdong nhan dién khuén mat. Cong nghé thuc
té 4o cling dugc khai thac rong rai trén nén tang thiét bi di
dong dé xay dung cac trd chai hodc cac phan mém giang day
hoc tap, va nghién clu trong cong tac quan ly van hanh hé
théng co dién clia cong trinh [18].

Nhing phan tich trén cho thay su sdn sang ctia cdng nghé
la thuan lgi chinh cho viéc ap dung DT trong quan ly d6 thi &
nudc ta. Tuy nhién, van con nhiing kho khan va thach thic Ion
lién quan t&i su s&n sang vé tai chinh va nhan luc. Cu thé 13, xay
dung DT cho quan ly d6 thi yéu cau nguén tai chinh 16n cling
nhu nguén nhan luc cé trinh d6 cao dé sit dung thanh thao va
hiéu qua DT. Nhiing thach thic nay can dugc nghién ctru sau
hon dé thao g& va giai quyét, day manh qua trinh s6 hoa cho
cong tac quan ly dé thj, mang lai diéu kién séng t6t hon cho
ngudi dan.

4. KET LUAN VA KIEN NGHI

K&t qua nghién cttu cla bai bao cho thay hiéu qua dang
ghi nhan cua viéc itng dung DT trong cdng tac quan ly do thi
trén thé gidi. Viec ap dung DT sé thay thé cac hoat dong quan
ly tha cdng bang cac cong tac dugc tu déng hoa. DT mang



Hinh 3. DT céng trinh cau ¢ Brisol - Vieong quéc Anh [5]

lai m&t méi truong lam viéc cdng tac, truc quan hda, khach
quan, day la can cir quan trong dé khuyén khich cac bén hiu
quan Ung dung DT cho céng tac quan ly do6 thi.

Nghién ctiu ciing cho thay kha nang tng dung DT cho
quan ly dé thi Viet Nam théng qua két qua phan tich muc dé
san sang ca vé mat tai chinh, nhan su va cdng nghé. Két qua
ctia nghién ctu la can c khoa hoc quan trong dé cac nha khoa
hoc, cdc nha quan ly ti€p tuc xem xét gidi quyét nhiing van dé
cOn ton tai vé tai chinh va nhan luc. Gidi quyét nhiing thach
thiic nay sé gop phan ddy manh chuyén déi s6 trong nganh
xay dung noi chung, dong thdi nang cao chat lugng va hiéu
suat clia cong tac quan ly do thi tai Viet Nam.
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Ky thuat duoc sé hoéa va
M6 hinh théng tin cong trinh

>TS M.REZA HOSSEINTI',
PGS.TS NGUYEN THE QUAN?, THS NGO VAN YEN?

0 hinh théng tin cong trinh (Building Information

Modelling - BIM) da c6 nhiing tac dung nhat dinh

trong viéc tich hgp con ngudi, quy trinh va thong

tin trong suét vong ddi clia cac tai san. Thuc té, BIM
da dugc chiing minh réng rai la mang lai rat nhiéu loi ich cho cac
du an dau tu xay dung va ca cac bén lién quan trong toan b6 qua
trinh dau tu xay dung, nhung gan day, bat dau cé mot s6 nghién
cliu xem xét cac han ché ctia BIM nhu vé nang luc quan ly, cong
nghé va cong tac khi trién khai cac hoat déng va ca & cap d6 du
an va cao hon. Ky thuat dugc s6 héa (Digital Engineering - viét
tat la DE) gan day dugc nghién ctiu nhu mot giai phap thay thé
cho BIM. DE cht trong vao tao ra mét dong di liéu lién mach
théng qua viéc dam bao kha nang tuong tac gilia cac hé théng
khéng déng nhat, quan ly cac théng tin dugc tich hgp trong dé,
tao diéu kién dé dang cho viéc st dung théng tin va trao déi dit
liéu trong sudt vong ddi sdn pham, va huéng téi cac gia tri kinh
doanh va ké hoach chién lugc cho cac cap d6 chuong trinh va
danh muc dau tu. Hién nay, trén thé gidi c6 nhiéu quan niém
khac nhau vé DE, trong d6, néi bat [én la trudng phai coi DE la su
phét trién cao hon clia BIM. Bai bao nay lam ré dinh nghia, cac
[inh vyc hoat dong, cach thuic va ly do tai sao DE va BIM dugc
lién két vai nhau, cling nhu xem xét mai lién quan gitia ching
va cac khai niém réng han mai néi gan day.

! Trwong Kién triic va M6i trwong Xay dwng, Pai hoc Tong hop
Deakin, Geelong, Australia

2 Truong Dai hoc Xdy dung, tac gid lién hé, email: quannt@nuce.
edu.vn

3 Truong Dai hoc Xdy dung
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1.DAT VAN DE

M6 hinh hda thong tin cdng trinh (Building Information
Modelling - viét tat la BIM, thudng di cling khéi niém Mé hinh
thong tin cong trinh - Building Information Modelling, cling
dugc viét tat la BIM) gan day da tr¢ thanh mot xu thé trong
nganh xay dung, thé hién su thay déi dé giai quyét cac van dé
ton tai vé nang suat, hiéu qua, an toan ctia nganh [39]. BIM da ¢
nhing tac dung nhat dinh trong viéc tich hgp con ngudi, quy
trinh va théng tin trong sudt vong ddi clia cac tai san dugc xay
dung [18], gidm thi€u céc tac dung tiéu cuc do su phan manh
ctia nganh xay dung [39]. Nhu nhiéu chuyén gia da danh gia,
viéc xdy dung va van hanh cong trinh xay dung doi hoi dam bao
cac bén c6 lién quan chinh nhu khach hang/nha phat trién du
an, cac nha tu van, nha thau, don vi cung cap va ngudi quan ly
van hanh co s& vat chat/tai san phai cd quyén truy cap day du va
kip thai cac di liéu va théng tin vé cac qua trinh trién khai hoat
déng dau tu xay dung va van hanh tai san dugc taora [17]; do d6,
BIM da va dang dugc ap dung nhu mét gidi phap dé théa man
yéu cau nay. Chinh vi ly do viéc (ing dung BIM dugc dinh huéng
dé quan ly théng tin du &n, nén BIM con dugc hiéu la quan ly
thong tin cong trinh (Building Information Management) [37].
Trén thé gidi, 8 Mot s6 qudc gia, da cd cac don vi dat dén BIM
cp d6 2 nhu Vuong quéc Anh, Uc hay Malaysia, tham chi dat
dén cap do 3, la cap d6 cao nhat dugc nhan thiic hién nay, nhu &
Vuong quéc Anh hay Uc [30].

Du BIM da dugc chiing minh rdng réi la mang lai rat nhiéu loi
ich cho cac du an dau tu xay dung [4] va ca cac don vi tham gia
vao qua trinh dau tu xay dung, van hanh, sirdung cong trinh [11],
nhung gan day, bat ddu c6 mét s6 nghién cliu xem xét cac han
ché ctia BIM. Cu thé, cac han ché vé nang luc quan ly, cdng nghé
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va cong tac khi trién khai cac hoat déng va ca & cap do du an da
dugc chi ra [16]. Khi xem xét BIM mot cach ly tudng, cdc mo hinh
BIM giau d{ liéu sé mang lai cac lgi ich to I6n cho cac bén lién
quan ctia du an, tuy nhién, cac bén gap rat nhiéu khé khan dé khai
thac dugc cac dit liéu nay do cac cdng nghé va cau trac dii liéu dé
khai thac dugc thuc t& chiing minh la rat kho trién khai [23]. Ngoai
ra, cac van dé khac cing dugc phét hién la nhugc diém ctia BIM
khién dong luc ap dung BIM gidm di, bao gém: kha nang tuang
tac va lam viéc hgp tac khé khan, doi hoi dit liéu cé cau trac khi
dua vao trao ddi, rao can va khé khan khi mé rong cho toan bd
chui cung Uing va su bat tién khi tich hop véi cac cong nghé khac
[25]. Do d6, gan day, ngudi ta bt dau nghién ctru dé (ing dung
rong rai Ky thuat dugc sé hoa (Digital Engineering - viét tat la DE)
nhu mét gidi phap thay thé cho BIM [23].

Hién nay trén thé gidi cé nhiéu quan niém khac nhau vé
DE. Mot s6 tac gia coi DE chinh la BIM nhung duéi moét tén goi
khac [29]. Viéc coi ching la nhirng khai niém cling ton tai hodc
tham chila canh tranh cling rat phé bién. Tuy nhién, gan day, cac
nghién ctiu thién vé hudng coi DE la mét cach tiép can toan dién
han khi so sanh véi BIM, c6 kha nang giai quyét nhiing thiéu
s6t ctia BIM [16]. Bai bao nay xem xét DE trong mdi quan hé so
sanh vai BIM nham muc dich lam ré dinh nghia, cac linh vuc ctia
ching, cach thic va ly do tai sao hai thi nay dugc lién két véi
nhau, cling nhu xem xét méi lién quan gitta ching va céc khai
niém réng han mai néi gan day. Viéc lam ré cac dinh nghia vé
céac cong nghé ky thuat s6 méi néi va chinh thiic héa ching sé
tao ra co sé khoa hoc cho viéc iing dung chiing trong thuc tién
dugc hiéu qua hon.

2. TONG QUAN VE BIM
BIM st dung mét cach tiép can hudng dén doi tuong gém

viéc tao lap, quan ly str dung thoéng tin hinh hoc (geometric) ctia
d6i tugng - nhu cac kich thudc va trong lugng - va théng tin phi
hinh hoc (non-geometric) - nhu dit liéu vé vt liéu va chi phi. BIM
hé trg truc quan héa dir liéu, quan ly thong tin va tai liéu, tri théng
minh tich hgp san, phan tich va mé phéng va quan ly quy trinh
lam viéc [20]. Kha nang quan ly tai liéu va thong tin da dugc hgp
nhét va phat trién cung cac Uing dung BIM, bai théng tin dugc
nhuing, thém vao hoac lién két v6i cac mé hinh déi tugng ma
trong mé hinh dé cé chia tat ca cac dang di liéu hinh hoc va phi
hinh hoc [17]. Cang ngay, cac Ung dung BIM dang tr& thanh kho
luu trir gid tri véi viéc tich hop cac linh vuc kién thic tir cac bén
khac nhau c6 lién quan dén du an va chuéi cung Uing ctia ho [12].

Do tap trung vao viéc trao d6i dii liéu dugc cdu tric trén toan
bé chubi cung ting, nén BIM dugc dinh nghia nhu “mét cong cu
dé quan ly chinh xéac théng tin cong trinh xay dung trong suét
vong dai ctia nd” [38]. BIM ciling dugc coi la “mét quy trinh kinh
doanh dé tao va tan dung di liéu cong trinh xay dung cho thiét
k&, xay dung va van hanh tai san trong suét vong dai ciia né. BIM
cho phép tat ca cac bén lién quan c6 thé truy cip t6i cing mét
théng tin tai cling thoi diém théng qua kha ndng tuong tac gitia
cac nén tang cdng nghé” [28]. T6 cong tac BIM clia Vuang quéc
Anh (BIM Task Group) goi BIM la “su cong tac tao ra gia tri thong
qua toan bd vong ddi clia mét tai san, dugc ciing c6 bang viéc
tao ra, d6i chiéu va trao d6i cdc mé hinh 3D duogc chia sé va di
liéu thong minh, c6 cau tric dugc gan lién véi ching” [33].

V& mat khai niém, BIM ¢ thé dugc st dung trong tat ca cac
giai doan clia vong doi ciia mot tai san; tuy nhién, trén thuc té
viéc sir dung BIM ngoai giai doan thiét ké va xay dung la khong
nhiéu [17], dac biét la & cac nudc di sau nhu Viét Nam [27], BIM
chu yéu dugc st dung trong giai doan chuyén giao du an dé
hoan thanh cac muc tiéu cap du an da dugc thiét lap [36]. Trén
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thuc t& BIM da phat trién nhu mét tap hgp cac quy trinh va cong
cuy, khong phai la mét phuong phap quan ly. Viéc tiét kiém dugc
chi phi va thai gian & cac du &n la nhing diém hap dan cda BIM,
khi ma BIM khéng dugc thiét ké dé tang loi nhuan, phat trién
kinh doanh va cai thién méi quan hé gitia chi dau tu va khach
hang [2]. Su phuc tap vé t6 chic va ky thuat xa héi khién cac kha
nang cla BIM khéng thé dugc cong nhan ngoai cac thiét lap
clia du an [24]. Dé tang kha nang clia BIM, can st dung thém cac
codng nghé ky thuat s6 khac, tir d6 dat ra yéu cau tich hgp BIM
VGi cac cong nghé, phuong phap va nhan t6 khac [7]. Su can
thiét phai tai phat minh lai BIM da dan dén su xuéat hién cda DE,
nhu sé dugc ban luan & cac muc tiép theo.

3. KHAI NIEM KY THUAT PUGC SO HOA (DIGITAL
ENGINEERING)

Thuat nglr Ky thuat dugc sé hoa (Digital Engineering - DE,
con goi la Ky thuat s6 ky thuat) lan dau tién dugc gidi thiéu boi
Kostopoulos vao nam 1975 [22]. Luc dau, DE dugc phat trién cho
nganh dién ti. Cac Ung dung trong tuong lai clla DE dugc du
doan ti nam 1975 bao gém viéc “phat trién cac khai niém va
hé théng ky thuat s&” va quan ly vong dai sén phdm (Product
LifeCycle Management - PLM) trong linh vuic san xuat. Muc tiéu
cuia DE la tao ra mot dong dit liéu lién mach théng qua viéc dam
bao kha nang tuong tac gira cac hé théng khong déng nhat,
quan ly cac thong tin dugc tich hop trong do, tao diéu kién dé
dang cho viéc st dung théng tin va trao d6i dir liéu trong suét
vong ddi san pham [19].

Khai niém DE cling c6 m&i quan hé chat ché vdi khai niém
“ky thuat” (engineering). Khia canh “ky thuat” la dé cap dén viéc
st dung cac nguyén tic khoa hoc dé thiét ké va xay dung cac
tai san va san pham nhan tao khac nhau c trong linh vuc san
Xuat, vi du: may maoc, xe co, hodc trong moi trudng xay dung -
nhu cau, hdm, dudng sa va cac tda nha. Theo xu thé phat trién,
chuyén mon ky thuat phai gan két vai dit liéu, ¢ sy ho trg cla
may tinh d€ khai thac dit liéu nham nang cao hiéu qua cac ing
dung thuc tién [3]. Diéu nay doi héi phai chuyén déi ky thuat
sang dang ky thuat sé, st dung céc ti€n bo cdng nghé dé trién
khai cac hoat dong tiép can tich hgp hé trg dugc cac hoat dong
theo ca vong ddi va phat trién van hda clia cac bén lién quan dé
lam viéc hiéu qué hon [60]. Vé cét 16i, DE doi hdi cac chuyén déi
ky thuat s6 triét dé, dua dén cac thanh phan ky thuat s6 (digital
components - DC, c6 thé goi tat la “cac thanh phan s8”), nhu
dugc minh hoa trong Hinh 1.

Hé thong ky thuat va cac thanh phan clda né, nhu cac quy
trinh, thiét bi, sdn pham, bd phan, chiic nang, dich vu... c6 lién
quan phai dugc thé hién duédi dang cac thanh phan s6 (DC) nhu
& Hinh 1. TUr d6, can c6 dugc chién lugc phu hop dé tao ra cac
thanh phan s6 nay dé cé thé duy tri, chia sé, tich hgp va sirdung
céc DC lién bd mén, vugt qua ranh gidi clia cac t6 chiic va cac
giai doan clia vong ddi clia hé thong ky thuat, véi su hé trg clia
mot ¢o s& ha tang tri thiic dang tin cdy - goila Ngudn chan ly xac
thuc (authoritative source of truth - viét tat [a AST hodc ASoT).
AST can dugc tao ra va van hanh dé cung cap noi luu trirva céng
truy cap vao cac thanh phan sé, dir liéu da dugc tiéu chuan hoa
va céc san pham nhan tao ky thuat sé khéc, nhiing thé ma theo
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truyén théng thudng bi phan 1ap trong ranh gidi clia cac té chiic
hoac céc bé mén [19]. AST quan ly mét tap hgp cac mo hinh
dugc tiéu chudn hda, cho phép céc hoat dong ky thuat cong
tac va ra quyét dinh gilia cadc bd mén va cac té chic khac nhau
trong vong ddi clia hé théng. AST cling hé trg ndm bat va quan
ly lich st phét trién ctia mé hinh théng qua vong dai ky thuat s6
dé bao tri hé théng ky thuat [19].

R& rang la khai niém DE c6 su tuong déng vai cac hé théng
trong nganh xay dung, t& d6 c¢6 kha nang ap dung tét cho
nganh nay. Nganh Xay dung dugc dic trung béi cac dac diém
vé ban chat dua trén kién thiic chuyén sau, su phé bién clia cac
t8 chiic va doi nhom c6 thé hoat ddng trong méi trudng 3o, moi
trudng lam viéc khong tép trung va chudi cung ting phan tan
[31]. Nhitng déc diém c6 hiru nay lam phat sinh mét loat cac van
dé anh hudng bat lgi dén nganh: théng tin lién lac khong hiéu
qud; théng tin khong nhat quan, mat di liéu, cac thanh vién
trong nhém hodc cac bén thuong lam viéc trén cdc moé hinh
khac nhau, dan dén viéc dir liéu khong lién két dugc véi nhau
va khéng dugc t6 chiic mét cach phi hap cho cac muc dich da
dinh [21, 25]. V&i nhiing van dé nay sinh nay thi viéc st dung DE
la c6 thé gidi quyét duoc.

Cac khai niém, phuong phap va cong nghé DE da bat dau co
tac dung d6i véi nganh xay dung; ching dang gop phan tao ra
nhiing thay déi trong cac nén tang vé quan ly di liéu, théng tin
va tri thuic trong toan bo vong dai clia tai san xay dung. Ching
cling dang thay d&i cach ma cac doanh nghiép trong nganh xay
dung ti€p can véi cac quy trinh kinh doanh. Cac kién thc, co s
ly ludn, céc cdng nghé DE va cac yéu ciu dat ra dé dua DE (ing
dung cé hiéu qud cho nganh xay dung da va dang dugc gidi thiéu
trong cac nghién ciiu gan day clia gidi hoc thuat [12, 16], cling
nhu trong cac hoat déng clia cong dong xay dung, nganh céng
nghiép xay dung [15, 23] va mét s6 chinh pha trén thé gidi [35].

Trong mét nd luc dua Uing dung cla DE vao nganh Xay
dung, mot s6 nha nghién clu da phat trién khai niém DEM
(Digital Engineering Model - DEM, dich day du la “mé hinh ky
thuat ky thuat s6” hay “mé hinh ky thuat dugc sé hoa”, goi tat la
“m6 hinh s6 ky thuat” dé tranh 13p tu) [26]. DEM chu trong vao
mé hinh 1a san pham ctia DE, day la mét mé hinh hgp tac da nén
tdng sir dung mét co sa dt liéu trung tam, la noi cac mé hinh ky
thuat s6 duogc tich hgp cac thong tin ki thuat da dugc sé hoa
va luu trl trén mét co s& di liéu trung tam, tap trung, dugc su
dung xuyén sudt vong dsi du én. DEM tao ra méi trudng mé dé
chia sé thong tin, mé phong chi tiét va tao ra mot nén tang cho
viéc hgp tac toan dién cho cac bén trong du an tu thiét ké, ché
tao, lap dat dén giai doan hoat dong va bao tri. Tu d6 dua dén
kha nang hé trg nang cao nang suat, dam bao tinh chinh xac
cho qua trinh trao d8i théng tin, cai thién kha nang du doan va
ra quyét dinh [26].

Tuy nhién, viéc phét trién va iing dung DE cling ¢6 rat nhiéu
thach thuc. Bang 1 trinh bay 8 thach thiic chinh déi vai van dé
nay. Cac thach thiic dién hinh bao gém: cac van dé vé Dirliéu I6n
(Big Data), viéc lua chon tiéu chudn hoa tap trung hay tiéu chuan
hoa tién hda phan tan, ca ché tin cdy tap trung hay phan tan,
viéc can bang quyén truy cap va kiém soat trong Nguén chan
ly xac thuc (AST), dam bao tinh toan ven vé dién toan khoa hoc
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(Scientific computing integrity - SCI) cila cdc mé hinh ky thuat
56, ddm bao tinh tai lap va tinh tai tao va nhiing khoé khan thuc
té trong viéc san xudt ban sao ky thuat s6 clia san pham, cling
nhu thuc té luc lugng lao dong khong da kién thiic dé trién khai
va ting dung DE [19].

4,50 SANH DE VA BIM

Do DE la mét khai niém mdi, va ciing ¢é nhiéu diém tuong
déng véi BIM nhu sé dugc ban luan ky hon & dudi, nén nhiing
nam trudc day, nhiéu nha nghién ctu va cac chuyén gia trong
nganh khong phan biét DE va BIM, va st dung hai thuat ng{t nay
thay thé cho nhau [14, 29]. Tuy nhién, gan day, xuat hién cac xu
thé coi DE la phién ban phat trién han ctia BIM [10], hay BIM ¢
thé hé trg DE dé ¢6 iing dung hiéu qué han trong vong ddi clia
du an [15], coi BIM la phan tl clia DE cho céc giai doan thiét ké va
xay dung, tur dé xac dinh BIM 1a mét tap hgp con clia hé sinh thai
DE rong I6n hon. Khi khai niém DE dugc dé xuat la “két qua cla
su két hgp gilra BIM, Internet of Things (IoT) va di liéu I6n” [8],
cang khéng dinh DE |3 mét khai niém réng hon BIM. Nghién cu
nay ang hé quan diém DE va BIM la hai khai niém khac nhau.

Theo cac xu thé nghién ctiu va thuc hanh gan day, DE va BIM
€6 su tuang déng & chd hai cach ti€p can déu cling dua trén cac
nén tang sau [16]:

- Giao tiép va trao déi théng tin mé

- Hop tac ra quyét dinh

- Sutham gia va dong gop sém clia tat ca cac bén lién quan

- Cac quy trinh tich hgp

- D{tliéu va théng tin trong toan bé chudi cung tng xay dung

Bang 1 trinh bay két qua so sanh sy khac nhau gilra BIM va
DE theo sau khia canh co ban khac nhau.

Nhu cac két qua nghién ctiu gan day cho thay, BIM chi yéu
lien quan dén mé hinh héa théng tin, gan véi cap dé du an,
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trong khi DE chu trong dén viéc dat dugc mic d6 mong mudn
trong viéc tich hgp hé théng va quan diém kinh doanh mang
tinh chién lugc. DE dua trén mot tap hgp cac phuong phép luan
da nang dé cung cap théng tin cho viéc ra quyét dinh chién
lugc, khéng chi trong cac du an, la cdp d6 ma BIM cling thuc
hién dugc, ma con trén cac cap do chuong trinh va danh muc
dau tu (xem Hinh 2).

BIM thudng dugc lién két véi thiét bi/cong nghé dau cudi
(front-end) va viéc trién khai cac du an, trong khi DE c6 ting
dung trai su6t toan bd vong doi du an, bao gém ca van hanh
va béo tri. Bong thdi, BIM dugc thiét k& ch yéu dé mé hinh
hoa va biéu dién théng tin trong cac du an, thay vi vay, DE tap
trung vao phan tich dt liéu dé dua ra cac quyét dinh dung dan
3 cap chién lugc. Khong gidng nhu BIM, DE dugc coi la mét khai
niém kinh doanh t8ng thé; né bao gém c& phuang phép tiép
can kinh doanh va mét tap hop cac bd cong cu ky thuat dé van
dung cac phuong phap khoa hoc vao viéc xtr ly cac tap dir liéu
I&n dé gidi quyét cac van dé nay sinh. Nhiing phuong phép luan
nay c6 nguén goéc tur nhiéu linh vuc va chuyén mén khac nhau,
trong d6 cé ca phuong phap luan cda BIM - luu y rang phuong
phap luan cta BIM chl yéu chi gidi han trong cac hoat dong
xdy dung. Do dé, cac “hé théng” ky thuat la cong cu tao ra nén
tang dé thuc hién dugc DE, cac hé théng nay déng vai tro la cac
c6ng chia dit liéu vé san pham [12], va c6 vai trd hé trg cac quy
trinh thiét ké va san xuat hgp tac, hé trg viéc sir dung, thuc hién
truy xuat nguén goc va quan ly thdng tin trong toan bd doanh
nghiép; va cho tat ca cac bén tham gia vao viéc tao ra va van
hanh cac ca s& vat chat [16].

Ban sao s8 thé hién (ing dung ly tudng ctia BIM trong mot
du &n, trong d6 néu trién khai DE & cip do cao nhét trong ting
dung nay sé dan dén viéc trién khai Cong nghiép 4.0 [19], la cap
d6 ma cac hé thong vat ly-ao (cyber-physical systems) dugc tich
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Bang 1. So sanh DE va BIM

TT | DE BIM
1 | DE huéng t6i cac gia tri kinh doanh va chién lugc cho | BIM dugc thiét ké cho cap d6 du én
cac cap dé chuong trinh va danh muc dau tu
2 | DE tap trung nhiéu hon dén vong ddi san pham/tai | BIM cling c¢6 dé cap dén vong dai cia sdn phdm/tai san, nhung
san can két hop vai cac tién bo cong nghé khac, va thuc té chu trong
nhiéu hon dén giai doan trudc van hanh
3 | DE chu trong han dén viéc tich hgp cac hé théng BIM chu trong hon dén su phoi hgp va st dung nhiéu hé théng
khac nhau dé khai thac théng tin mét cach déc lap tuong ddi
4 | DE st dung két hop cac phuang phap luan ky thuat | BIM dua trén chi mét phuong phép luan
da dang (bao gdbm ca BIM)
5 | DE tap trung vao phan tich kinh doanh ctia nhiéu | BIM tap trung vao mé hinh héa di liéu clia co s& vat chat
thanh phan ky thuat s6
6 | DE la mét thuat ngl c6 thé st dung trong bat ky [ BIM la mét thuat ngir cia nganh xay dung
nganh céng nghiép nao

hop vao mot hé théng san xudt va nén kinh t&€ méi. Danh sach
cac cong nghé va phuong phap luan can dugc tich hop véi BIM
dé tao ra DE phu thuéc vao yéu cu clia cac hé théng dugc st
dung dén trién khai Cong nghiép 4.0. M6t s6 cdng nghé dién
hinh ¢6 thé ké dén la [5]:

- Cong nghé in boi dap (con goi la in 3D - additive
manufacturing)

- Tich hgp hé thong (Integrated System)

- M6 phdng (Simulation)

- Dirliéu 16n va phan tich (Big Data and Analytics)

- bién todn ddm may (Cloud Computing)

- Hé théng vat ly - do (Cyber - Physical System)

- An ninh mang (Cybersecurity)

- Robot cdng tac (Collaborative Robotics)

- Thuc té 4o tang cudng (Augmented Reality)

Nhiéu c6ng nghé trong sé trén da va dang dugc trién khai
rdng rai trong cac nganh san xuat, ché tao. Hinh 2 ¢4 thé tham
khdo dé nhan dang cac cong nghé dugc dé xuat trong nganh
Cong nghiép 4.0 ndi trén trong ng(f canh cdia nganh xay dung.

Trong ng{ cdnh clia nganh xady dung, viéc dp dung DE cé
nghia la théng tin lién quan dén cac khia canh vat ly clia céng
trinh xay dung va khong gian tinh toan 4o dugc déng bé hoa
cao. Viéc nay cho phép nang cao muc dé kiém soat, giam sat,
minh bach va mang lai hiéu qua hoan toan mdéi cho qua trinh
xay dung. Trong DE, ¢ hai mang song song dugc lién két: mang
vat ly gém céc céng cu dugc két ndi vai nhau lién quan dén cac
cong nghé khac nhau (xem Hinh 2) va mang khong gian mang
gém cac bo diéu khién thong minh va céc lién két trao doi
thdng tin gilra ching. Khi xem xét DE nhu la BIM dugc tich hgp
cac cong nghé, BIM sé trg thanh thanh phan 16i ciia DE [13], tao
ra moi truong dit liéu chung (Common Data Environment - CDE)
dé cac cdng nghé khéc truy xudt va trao d6i thong tin (xem Hinh
3). Néi cach khéc, BIM cung cap théng tin cho DE dé phan tich
dir lieu théng qua cac lién két vat ly ciia DE. Kha nang nay tao
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ra cac diéu kién thuan lgi cho viéc chuyén giao kién thic tir cac
nganh khac sang nganh xay dung, vi du kién thic tir cac nganh
san xuat va khoa hoc may tinh, ngi cac céng nghé ky thuat sé da
dugc phat trién, thit nghiém va phdé bién. Viéc chuyén sy chay
tu BIM sang DE la mét budc tién dé ddy manh s héa hon nita
trong nganh xay dung va cho phép céc tri thic tu cdc nganh
bén ngoai tham gia gép phan dinh hinh tuong lai cia nganh
xay dung, nhu mét budc tién tdi viéc ap dung Céng nghiép 4.0
trong xay dung [16].

5.XU THE SU DUNG DE HIEN NAY & MOT SO QUOC GIA

& My, nhan thiic dugc cac van dé da xuat hién trong cac quy
trinh ky thuat va mua sdm truyén théng, chdng han nhu viéc
phét trién cac hé théng phuc tap dua trén quy trinh ky thuat
tuyén tinh, dong théng tin dugc dich chuyén dua trén viéc st
dung nhiéu tai liéu va kénh khac nhau, su thich ting kém ctia cac
hé théng trong méi trudng hoat dong thay déi nhanh chéng
va khéng chdc chan... B6 Quéc phong My da cong bé Chién
lugc Ky thuat s6 Ky thuat (Digital Engineering Strategy - DES).
Chién lugc nay nham muc dich phat trién cac doanh nghiép ky
thuat s6 dé nhanh chéng ting dung dugc cac tién bd cong nghé
théng qua viéc st dung cac phién ban ky thuat s6 cla cac hé
théng chinh théng, ting kha nang hoat déng xuyén t6 chic va
theo sudt vong ddi. Cac hé théng nay st dung “Ngudn chan ly
xac thuc” lam nén tang trung tam va kho luu trt € cong tac,
giao ti€p va chia sé dir liéu va mé hinh. Chién lugc nay thé hién
mat tam nhin xa vé “chuyén déi thuc tién ky thuat sang ky thuat
56 va két hgp cac d6i mdi cong nghé dé tao ra phucng phap ti€p
can tich hgp dua trén mo hinh va ky thuat s6”. Theo dinh huéng
nay, can cac nghién ctu két hgp cong nghé ky thuat sé vao ky
thuat hé théng (SE) d€ dap Ung nhu cdu mdi tir thé gidi dang
chuyén déi s8. Cac nghién cru nay dang hdi tu thanh mét linh
vuc mdi néi - ky thuat hé théng ky thuat s6 - nham phat trién
ki€n thuic va cong nghé dé hé trg trién khai viéc s6 hoa ky thuat.



p——— %
xXYZ

Quan Iy
mhiro N Mbi
- trudmg dir
lidgu chung

CDE

-

Théng tin
tai san
(6D BIM) —

~

Hinh 3. Mgt vi du DE véi BIM la thanh phan 16i tich hop cdc
cong nghé (Nguon: diéu chinh tir [13])

Cac cong nghé tién tién, dot pha dugc tich hgp vao DE c6 thé ké
dén la Internet van vat (IoT), cac hé théng vat ly-ao théng minh
(smart cyber-physical systems), dir liéu I6n (big data), tri thdng
minh nhan tao (Artificial Intelligence - Al), may hoc (Machine
Leanring - ML), ré bét, thuc té do (virtual reality - VR), thuc té do
tang cudng (augmented reality - AR), ban sao sé (digital twin), in
3D, chan ly s6 (digital trust), va chudi khéi (blockchain) [19].

& Uc, dé giai quyét cac van dé nghiém trong trong cac du
an ¢d sé ha tang c6 quy mé dau tu I6n, vao thang 11 nam 2016,
Hoi dong Co s@ ha tang va Giao thong da thong qua Nguyén tac
Chinh sach Ky thuat S6 Quéc gia. Co quan quan ly giao théng
van tai clla bang New South Wales (TfNSW) da dong vai tro tién
phong thuc day viéc ap dung DE & Uc, da phat trién mét cach
ti€p can cho viéc trién khai DE nhat quan cho toan quéc gia cho
€d sG ha tang giao théng, nham t6i da héa chat lugng va hiéu
quad trong viéc trién khai cac du an giao théng. Tu d6, cac t6
cbng tac & mot s6 bang dugc thanh lap va khung thuc hién DE
(DE framework) da dugc phat hanh (dén nay da c6 phién ban
th ba nam 2019) [16].

& Vuong quéc Anh, tir 2008, BIM van dang trong mot hanh
trinh phét trién Ung dung sau va réng, dic biét |a trong 5 nam
qua véi dau moc la viéc thanh 1ap Trung tam Ky thuat s6 Anh
(Centre for Digital Built Britain - CDBB) nam 2015, thay thé cho
T8 cdng tac BIM (BIM Task Group) (Hinh 4). Nhan thdy tiém nang
clia BIM trong viéc tao ra hiéu qua trong sudt vong dsi ciia du
an, BIM & Vuang qudc Anh da phat trién thanh mét mé hinh I6n
hon nhiéu so véi truyén théng - st dung cdng nghé dé thiét ké
va quan ly qua trinh xdy dung, tao co s& cho van hanh, bao tri.
Su thay déi dang hudng t6i "quan ly" théng tin thay vi "mé hinh
hoa" va hudng téi lién két cac cong nghé khac ctia Cong nghiép
4.0 nhu Internet van vat (IoT), d{ liéu 16n (big data), tri théng
minh nhan tao (Artificial Intelligence - Al), may hoc (Machine
Leanring — ML), ... Cac tai liéu ISO gém tiéu chudn BS EN ISO
19650-3, BS EN 1SO 19650-5 du kién thay thé PAS 1192-3: 2014,

PAS 1192-5: 2015, da cdng nhan gia tri tiém nang ctia thong tin; it
chu trong han vao mo hinh va cht trong han vao quén ly théng
tin, lién két viéc quan ly thong tin vé viéc cung cap tai san véi
viéc van hanh va bao tri tai san d6 [30].

CDBB ra dgi vai tam nhin vé cap do tiép theo clia BIM sau
rong hon so vai ban chat han ché tiém tang clia cac dinh nghia
trudic dé vi no dé xuat thay thé thuat ngirBIM cap d6 3 (BIM level
3) va cac dinh nghia lién quan bang thuat ngir Ky thuat s toan
Anh quéc (Digital Built Britain - DBB) trong K& hoach chién lugc
Ky thuat s6 & Anh (Digital Built Britain Strategy Plan). DBB nhan
manh vao luéng dit liéu va tiém ning clia nd dé hé trg cong tac.
Luéng théng tin tir dudi lén (bottom-up), tir cac du an nho lé
qua cac giai doan thiét ké va xay dung, van hanh, danh gia hiéu
suat cla tai san, ... cung cap thoéng tin cho cac danh muc dau
tu va I6n hon nia nhu cdp d6 ca thanh phd, ca xa héi va nén
kinh t&. TU d6, c6 thé dua ra nhimng “quyét dinh théng minh”
dua trén téng chi phi (TOTEX) chit khéng phai vén (CAPEX) va
chi tiéu hoat dong (OPEX) dugc xut ly doc lap. Cach ti€p can nay
sé doi hoi phai xem xét lai cac quy trinh thiét k&, mua sam, xay
dung va van hanh tai san. D{ liéu doi hoi phai dé dang truy cap
trong ca ba giai doan nay théng qua cac cdng dit liéu ma, mot
hé sinh thai hgp tac dé c6 thé phan tich dit liéu day da, dua ra
cac két qua vé: caéc mo hinh mua sam va/hodc kinh doanh méi;
do ludng hiéu suat thuc té so véi muc hiéu suat dugc thiét ké
théng qua cdm bién dugc gan vao va Internet van vat (IoT); két
hgp Al, hoc may, in 3D va ban sao s6 (Digital twin); iing dung céc
hgp déng blockchain/théng minh, giam su kém hiéu qua bang
céch loai b cac bén trung gian [30]. C6 thé noi, & Vuong qudc
Anh, su phat trién ctia BIM dang hudng tdi DE.

& Han Qudc, nhiéu nghién ctiu da chi ra rdng, tir giai doan
thiét ké dén céc giai doan san xuat va I3p dung, viéc chuyén giao
thong tin la mét thach thic ky thuat I6n do hiéu Ung silo can
trd viéc trao d6i théng tin gilra cac giai doan. Trong nganh xay
dung, dac biét la v6i cac cau kién san xuat tién ché, tén tai nhiing
han ché I6n nhu phai quan ly lién tuc cac yéu cau dat ra déi vaoi
cau kién, cdng trinh, yéu cau sai 16i san xuat thap, chi phi (ké ca
chi phi dau tu ban dau va chi phi thiét ké) tang 1én, khé st dung
cdng nghé théng tin do dia diém phan tan, kém da dang vé my
thuat, tdng anh hudng tiéu cuc dén moi trudng do viéc san xuat
va lap dung st dung nhiéu may maoc thiét bi I6n, tang muc d6
mat an toan do phai lam viéc véi két cdu I6n, rdi ro vé sai 16i,
khuyét tat ctia cdu kién va méi néi én [9]. DE da dugc dé xuat st
dung duéi dang moé hinh s6 ky thuat (Digital Engineering Model
- DEM), dugc phét trién tir mé hinh BIM, két néi cac dong chay
ky thuat tir mé hinh ky thuat s6 cho thiét k& dén mo hinh s6
cho ché tao va lap dung. Cac mé hinh nay khéng chi dugc dung
dé thiét ké ky thuat, ma con hé trg gidi quyét van dé my thuét.
Mot iing dung DEM da dugc dé xuat cho Phuong phap thiét
ké dinh hudng ché tao va lap dung (Design for Manufacturing
and Assembly - DFMA). G nghién ctiu nay, DEM dugc st dung
dé lién két cac hoat ddng DfMA ha nguén (céc hoat dong & giai
doan sau ctia qua trinh thiét k&, chdng han nhu mua sdm vat tu,
chétao, van chuyén, I3p dung) véi cac hoat ddng thugng ngudn
(nhulény tudng, thdm dinh phuong an va thiét ké so b6) dé han
ché dugc cac nhugc diém trong viéc s6 hda, cap nhat va chia sé,
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chuyén giao théng tin clia cac bén hitu quan tai tiing giai doan
trong qua trinh thiét k&, san xuat, lap dung [26].

& Viét Nam, nganh xay dung dang dién ra s6 héa manh mé
vdi su bung né vé BIM. Chinh pht Viét Nam vao ngay 02/4/2021
mai day da cong bé Hudng dan chung va Hudng dan chi tiét ap
dung M6 hinh théng tin cdng trinh (BIM) dé dinh hudng viéc ap
dung BIM trong nganh xdy dung tai Viét Nam. Cac Ung dung
BIM dugc st dung phé bién trong cac du an & Viét Nam nhu
tao lap mo hinh thiét ké 3D, phat hién va xt ly xung dot thiét
ké bang mo hinh 3D lién bd mén, 1ap va kiém soat tién dé, béc
tach khai lugng va du toan chi phi, ... Trinh d6 ap dung BIM &
Viét Nam, phan anh tU thuc té c6 thé nhan xét rang van con
chua cao, tap trung chd yéu vao céac iing dung BIM ca ban. Viéc
ap dung BIM tap trung chu yéu la cac doanh nghiép c6 von dau
tu nudc ngoai hodc cac doanh nghiép tu nhan trong cac du an
st dung vén ngoai vén nha nudc [6]. Phan 16n cac bén lién quan
khac clia du an déu chi ti€p can BIM va s6 hoa & mic ca ban, tap
trung vao viéc moé hinh héa/mé hinh hon la viéc tao lap, quan
ly cac théng tin dugc tich hgp trong d6, tao diéu kién cho viéc
st dung théng tin va trao d6i dif liéu trong sudt vong ddi san
pham. Tu thuc té d6, c6 thé nhan xét mét cach dinh tinh rang
nganh xay dung Viét Nam hau nhu chua tiép can vai DE. Tuy
nhién, bang viéc tan dung cac thanh tuu BIM cla cac qudc gia
tién tién, tu tudng vé DE cling dan hinh thanh & mot s6 don vi,
nhat 13 bo phan nghién ctu va phéat trién.

6. KET LUAN

Du mang lai nhing lgi ich nhat dinh cho cac du an dau
tu xay dung va cho cac bén hitu quan cta dy an, BIM bat
dau o ra c6 nhiéu han ché. Do d6, trén thé gidi, ngudi ta bat
dau trién khai cac tng dung DE, v6n da dugc ap dung cho
cac nganh khac, nhu mét gidi phap thay thé, phat trién hon
cla BIM cho cac du an dau tu xay dung. Trong ng{r canh cua
nganh xay dung, DE dam bao thong tin lién quan dén cac
khia canh vat ly cGia cong trinh xay dung va khong gian tinh
toan 3o dugc déng bd hda cao, tir d6 nang cao muic do kiém
sodt, giam sat, minh bach va mang lai hiéu qud hoan toan
mai cho qua trinh xay dung. BIM sé trg thanh thanh phan
[6i ca DE, tao ra moi truong dir liéu chung (Common Data
Environment - CDE) dé tich hop cac cong nghé s6 va thiét bi
ngoai vi. Kha ndng nay tao ra cac diéu kién thuan Igi cho viéc
chuyén giao kién thic tir cac nganh khac sang nganh xay
dung, vi du kién thiic tir cac nganh san xuat va khoa hoc may
tinh, noi cac cong nghé ky thuat s6 da dugc phat trién, thi
nghiém va phé bién. Viéc chuyén su chi y tir BIM sang DE Ia
mot budc tién dé day manh s8 héa hon nita trong nganh xay
dung va cho phép cac tri thuc tur cdc nganh bén ngoai tham
gia gop phan dinh hinh tuong lai cGa nganh xay dung, nhu
mot budc tién tai viéc ap dung Céng nghiép 4.0 trong xay
dung. Nhiéu quéc gia da c6 nhing ing dung ban dau cda
DE trong nganh xay dung, nhu My, Vuong quéc Anh va Han
Qudc, dac biét la Uc, da xay dung dugc khung thuc hién DE.
La mét nudc di sau, Viét Nam can di tat don dau trong viéc
nghién ctu trién khai DE dé tao dugc hiéu qua toan dién hon
trong cong cudc s6 hoéa nganh xay dung.
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Ung dung cong nghé thuc té do
trong nganh céap thoat nudc

> TS TRAN VAN HUY" ’
PGS.TS NGUYEN HONG TIEN?

o6ng nghé thuc t€ ao (Virtual Reality - VR) la mot

c6ng nghé mdi thuc hién gia lap mé phdng mét moi

trudng bang phan mém chuyén dung, kinh chuyén

dung 3 chiéu cling véi cac hiéu ting khac di keém nhu
am thanh, xuc giac dé tao ra mot khong gian mang dén cam
giac chan that nhat tai thoi gian thuc.

Ngay nay, VR da va dang dugc ing dung rdng rai trén
toan thé gidi trong nhiéu linh vuc nhu giai tri, bat dong san,
nghé thuat, gido duc va cd mot sé nganh san xuat va nganh
robot cling nhu hién thi thong tin va du lich, viéc ing dung
céng nghé VR mang dén cho ngudi dung trai nghiém chan
thuc, hién dai va méi mé. VR ung dung trong quan ly gép
phan gidam sat va danh gia hiéu suat lao doéng tai cac nha
may, khu cong nghiép. VR 4p dung trong nganh du lich nham
nang cao céng tac quang ba du lich cho cac dia diém du lich,
cac khu di tich lich st bao tang. Véc iing dung cong nghé
VR trong nganh xay dung noi chung va cu thé 1a nganh cap
thoat nuéc néi riéng, hién nay mdi chi & giai doan dau. Vai
nhing lgi ich mang tinh dét pha va su ing dung ngay cang
rong rai trong cac linh vuc ctia doi séng, cong nghé VR dugc
ky vong sé hé trg rat nhiéu trong cac céng tac quy hoach,
thiét ké, xay dung, van hanh va quan ly cac céng trinh cap
thoat nudc.

Bai viét giGi thiéu mot sé Ung dung quan trong cua
cong nghé VR da dugc thuc hién trong nganh cap thoat
nudc trén thé gidi va mot s6 ting dung da duoc trién khai
tai Viét Nam.

@ Hpi Nuée Uc tai Viét Nam;
@ Nguyén Cuc truong Cuc Ha tang ky thudt (B¢ Xay dung)
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1. UNG DUNG CONG NGHE VR TRONG THIET KE
TRAM XU LY

Cong ty nudc Welsh Water tai Anh da nghién cdu va thi
nghiém viéc ('ng dung cong nghé VR trong viéc thiét ké tram
xU ly nudc sach véi tdng muc dau tu 32 triéu bang nham
gop phan nang cao chat lugng nudc cho khoang 100 nghin
khach hang. Cong nghé VR tich hgp vai cong nghé chiéu ky
thuat s6 360 d6 dugc st dung dé xac dinh cac nguy cg, rdi ro
s6m han, phat hién cac van dé mang tinh hé thong va phong
nglia viéc cham tré trong cong tac xay dung. Cong nghé nay
cling cho phép cac ky su thiét ké tham gia hiéu qua hon véi
du &n va cac nhan vién cdng trudng dugc gidi thiéu téng thé
cac cobng trinh trong tram xu ly sau khi dugc hoan thanh va
thu thap cacy kién déng gop clia cac bén tham gia. Viéc phdoi
hop va tim hiéu tram x{ ly trudc khi dugc xay sé cho phép
céc déng nghiép cé thé dong goép y kién vao viéc tram xu ly
sé dugc van hanh nhu nao trong 12 hoac 24 thang - xac dinh
céc van dé c6 thé xdy ra sém béng cong nghé sé larat hitu ich
thay vi sau khi cong tac xay dung hoan thanh, viéc khac phuc
cac sai x4t la rat khé khan va ton kém.

Cong nghé VR cho phép su tham gia cia nhiéu bén cung
lic trong thiét ké mat bang tram, hoan thién hé so thiét ké,
1ap ké hoach thi cong xay dung, xac dinh cac nguy co... Ung
dung VR ciing gitp cac bén lién quan hiéu han nhiing han
ché cla cac bén va dé dang thong nhat cac phuong an giai
quyét. Bén canh do, iing dung VR cling cho phép don vi thuc
hién du an lén ké hoach bao dam an toan va stic khoe, md
phong cong tac lap dat cac thiét bi phic tap, tap huan cac
nhan vién van hanh tram mdéi.

2. UNG DUNG CONG NGHE VR TRONG THAM TRA,
THAMDINHHO SO THIET KEHE THONG CAP THOAT NUGC
Coéng ty Cap thoat nudc Melbourne Water tai Uc da
nghién ctu va thir nghiém cong nghé VR trong cong tac



thdm tra, thdm dinh ho so thiét ké cta Tram xUu ly nudc
va da phat hién ra 20 16i trong céng tac thiét ké so véi 6
16i dugc tim thay khi sir dung phuong phép truyén thong.
Kinh nghiém ctia Cong ty da cho thay gia tri va thanh cong
I&n khi st dung cdng nghé nay trong céng tac thiét ké
tram x& ly va khac phuc cac sai x6t tur yéu t6 con ngudi.
Coéng nghé VR c6 thé hé trg viéc xac. dinh sém hon cac 16i
thiét ké va cac ruai ro vé stic khoe va an toan trong giai doan
ban dau cta du an. “Déi Quan ly Tai San an toan cla ching
t6i da sirdung VR khoang 18 thang dé giai quyét khé khan:
Cang thang gilia cac ky su thiét ké, ky thuat vién va nhan
vién van hanh” Ong Scott McMillan, Giam déc Phu trach
déi méi va cong nghé an toan thudc Céng ty Melbourne
Water cho biét va “Dé xay dung moét hé théng nha may x
ly lau dai va hiéu qua, can cé su phdéi hop gitta cac nhém
nay, nhung diéu dé 1a khong dé dé thuc hién bén ngoai
cac ban vé”. Cong ty Melbourne Water lan dau tién tha
nghiém VR vao nam 2017 dé kiém chiing hiéu qua cla céc
phuong phap truyén théng trong viéc xac dinh cac nguy
co, phuong phap truyén théng thudng la mot quy trinh ra
soat ton nhiéu thgi gian vdi sy tham gia ctia nhém chuyén
trach nhiéu thanh vién bao gébm nhan vién van hanh, ky
thuat vién va cdp quan ly, cung nhau thdm tra cac ban
vé CAD, cac so d6 quy trinh va thiét bi, va cac ban thiét
ké khac dé co6 thé gui lai cdc nhan xét vé cho ky su thiét
ké. “V&i phuong phap ti€p can ci, ching toi da phat hién
dugc 6 van dé. Véi cdng nghé VR, ngudi st dung c6 thé di
bo vao trong tram xU ly va chidng toi da tim thdy 20 van
dé. Vi ching t6i, cong nghé VR da mang lai mot budc tién
I&n trong cdng tac tham tra, thdm dinh ho so thiét ké”, 6ng
McMillan néi thém. Viéc xac dinh cac nguy co dudng nhu
I3 nhé nhung lai quan trong - vi du, chiéu cao cac clra s6
phong diéu khién nhin ra bén ngoai hé théng cac bé hodc
chiéu cao ctia van la khong phu hgp hodc khéng thoai mai

cho nhan vién van hanh. Tuy nhién, 6ng McMillan cling
mé ta mot I6i thiét ké nho, khi khéng dugc phat hién & cac
giai doan dau cla du an bdi cac ky su thiét ké, co thé gay ra
nhirng van dé 16n vé an toan va stic khde nghé nghiép cta
cac nhan vién van hanh tram. Theo 6ng Mc Millan, nhiing
van dé nay khong chi gay ra céc rdi ro, chung ciing c6 thé
anh hudng tdi viéc van hanh va bao dudng tram.(H1)
Cong nghé VR da dugc st dung tai hon 10 dy an thudc
Cong ty Melbourne Water, viéc phat hién va chinh stfia nhiing
16i trong khau thiét k& sé gitp cac tram van hanh hiéu qua
han, don gidn han va an toan hon va cudi cung la hiéu qua
vé chi phi hon véi thai gian ngung hoat dong it hon. “That la
kho dé c6 thé dinh lugng dugc nhiing lgi ich phi vat chat vao
giai doan nay nhung ré rang la VR da tao ra gid tri |6n va dugc
st dung trén thuc t€”. “Chung téi da va dang dua céng nghé
VR la mét yéu cau bat budc vao trong cac quy trinh thiét ké
déi vai bat ky du an 16n nao va chidng téi mudn dua nhom
chuyén trach vao trong quy trinh thiét ké sém hon”. Céng ty
Melbourne Water dang s dung bd headset VR do HTC san
xudt HTC Vive két hop véi cac cai dat cia mot may tinh xach
tay loai danh cho cac game thi - mét hé thong di dong, rat
thuan tién cho viéc di chuyén. Cong ty Melbourne Water da
st dung cong nghé VR nay cho hon 10 du én, nhung cong ty
van chd déng tim hiéu va nghién ctiu cac ing dung khac bao
g6ém trong dao tao van hanh va st dung céng nghé dé lay y
kién cu dan trong quy hoach ha tang. Ngoai ra mét ing dung
khac cling dang dugc phéat trién dé la sir dung cac thiét bi
chup &nh 3D dam may dé 1ap ban dé dudng 6ng va cac cong
trinh tram xt ly, tram bom va nhap vao trong cong nghé VR.

3. UNG DUNG CONG NGHE VR TRONG PAO TAO VA
DANH GIA KY NANG CUA CAN BO, NHAN VIEN VAN
HANH CAC CONG TRINH CAP THOAT NUGC.

Cong ty EON Reality 6 tru s& tai California, Hoa Ky mdi
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HI. Hinh anh tram xir ly nuoc duoc chup trong
wng dung cong nghé thuc té do.

day da phat trién cac gidi phap dua trén cdng nghé VR phuc
vu qua trinh dao tao, tdp huan va danh gia ky niang cla
cac can bo, nhan vién van hanh hé théng cap thoat nudc.
Chuong trinh dao tao va danh gia dugc thiét ké véi su tham
gia clia cac chuyén gia trong nganh nuéc cé kinh nghiém.
Cac tai lieu dao tao sé dugc xay dung bao gém an toan va
stic khoe, van hanh cac thiét bi va nhiéu nhiém vu dugc thiét
1ap san. Kién thuic cling c6 thé dugc danh gia théng qua cong
nghé VR ndy, ching ta c6 thé kiém tra viéc hoan thanh cac
nhiém vy nhu danh gia viéc nhan dién rui ro, thuc hién cong
tac bao dudng va stta chita nhu do muc pH hoac doc chi sé
ap luc trén thiét bi... Dao tao can bé van hanh trong cac tinh
huéng gia dinh nhu can bo van hanh dang c6 mat tai phong
diéu khién va thuc hién kiém tra cac bang diéu khién thiét
bi va doc céac théng sé bao cao, trudc khi tim dudng di lai
trong tram xu ly va gidi quyét moét s6 van dé khac, do dac mot
s6 cac thong s6 khac va dat dugc cac muc tiéu dé ra trong
qua trinh tap hudn. Cac nhan vién mdi cling ¢6 thé dugc dao
tao dé lam quen va thuc hanh van hang tram trong mét méi
truong do, an toan.(H2)

Co mot s6 loi ich & day la khong chi véi muc dich gido
duc dao tao, cac nghién clru da ching minh rang khi con
ngudi dugc ti€p xuc véi cac khao tap huan dao tao trong
moi trudng thuc té 3o, ho sé hoc nhanh hon va ghi nhé
théng tin va cac tinh huéng t6t han. Ung dung céng nghé
VR trong dao tao ciing chiing minh hiéu qua hon vé mat
t6c do va chi phi trong khau té chiic dao tao. Cong nghé VR
cang hitu ich han khi dugc ing dung dé dao tao, tap huan
nhan vién thuc hién nhiém vu trong cac méi trudng nhiéu
nguy cd hodc mang vac céc thiét bi phuc tap, dat tién.

4. CONG NGHE VR TRONG QUAN LY CAP THOAT

NUGC TiCH HOP TRONG KHU DO THI
Chinh pha Uc da tai trg mot du an nghién clu Ung
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H2. Nhan vién tap hudn dang doc chi s6 ap luc va thuc hanh cac
thao tac van hanh van.

dung cong nghé VR danh cho cac nha quy hoach nganh
cap thoat nudc trong dé thi véi muc dich moé phéng cac tai
san trong hé théng ha tang nudc véi cac quy mé Ién. Du
an dugc thuc hién béi Trudng Pai hoc Monash University
hgp tac vai Vién Lién bang Thuy Sy vé Khoa hoc va ky
thuat moi trudng nudc. Du an hy vong sé gidi quyét nhiing
thach thic trong viéc thiét 1ap su thau hiéu 1an nhau gita
cac bénlién quan trong céng tac lap quy hoach dé thi, khi
nhiéu ca nhan, t6 chic tir nhiéu nganh nghé khac nhau
vGi nhirng moi quan tam, lgi ich khac nhau dang cé gang
lam viéc véi nhau dé cung dat dugc muc tiéu chung. Viéc
thau hiéu nhiing kho6 khan cta nhau trong viéc ra quyét
dinh cang tré nén kho haon khi cac cadn bd tham gia cung
lam vai vGi nhitng mé hinh phuc tap va st dung nhiéu loai
d liéu khac nhau. Vi du trong quéan ly tai san hé théng ha
tang cap thoat nudc sé can su tham gia cGa chinh quyén
thanh phd, cac cong ty cap thoat nudc, cac bén lién quan
dén tu khoi tu nhan. Cau hoi dugc dat ra & day la lam thé
nao dé€ quan ly rui ro, quan ly van hanh hay ching ta sé
déng y vai cac giai phap dé ra nhu thé nao. Viéc ting dung
céng nghé VR ¢6 thé gitp nhiing ngudi lién quan hiéu va
dugc th nghiém, quan sat cac két qua cla ting quyét
dinh dugc dua ra trong mét moi trudng thuc té do khong
c6 bat ky rai ro nao. Cong nghé VR cling ¢c6 thé dugc tng
dung trong mé phong ngap lut, G lut hoac 6 nhiém nudc
dé quan sat hé théng ha tdng sé phan (ng ra sao, nudc sé
chéy nhu thé nao va cac van dé sé nay sinh tu dau.

5. UNG DUNG CONG NGHE VR TAI VIET NAM

Hién tai, cdc cdng nghé VR van chua dugc trién khai
ting dung rong rai trong nganh cdp thoat nudc tai Viét
Nam. Gan day nhat, thang 3/2021, trong béi canh dai dich
Covid-19 van dang dién ra va cac lIénh han ché di chuyén
quéc té€ van chua dudc g& bo, Héi Nudc Uc (Australian



H3. Huéng dan vién gidi thiéu tong thé Tram xit Iy mede thai
va tai sir dung nwoc thai Fairfield.

Water Association - AWA) va HOi Cap thoat nudc Viét Nam
(VWSA) phéi hop vai Céng ty nudc Sydney Water va Cong
ty Downer da té chiic tour tham quan Tram xU ly nudc thai
va tai st dung nudc thai Fairfield c6 ing dung céng nghé
thuc t€ do (VR). Chuong trinh dugc tai trg bai Chinh pha
Uc théng qua Co quan hgp tac nganh nudc (Australian
Water Partnership - AWP) v3i muc dich két ndi va chia sé
kién thuc, kinh nghiém va céng nghé d8i méi gilta cac
cobng ty cap thoat nudc Uc va Viét Nam. Trong qua trinh
xay dung tour tham quan nay, don vi cung cap dich vu da
dung nhiing may quét hinh anh 360 dé dat tai nhiéu diém
trong tram xu ly, hinh dnh thu dugc ti nhitng may quét
nay dugc nhap vao tng dung trong nén tang cong nghé
VR dé md phdng céc vat dung, thiét bi dugc st dung tai
tram x{ ly trong moét khéng gian thuc té 3o. DE thuc hién
tour tham quan nay, don vi té chiic da cung cap cac kinh
thuc té€ do (VR) Oculus Quest 2 dugc san xuat bai Cong ty
Meta (Facebook) t&i cac khach tham quan, cic kinh nay
da dugc cai dat san cac ing dung VR va cac cong trinh
trong tram xu ly. Cac kinh VR dugc st dung trong tour
tham quan cling dugc két ndi véi nhau d€ ddm béo cac
thanh vién trong doan c6 thé nghe dugc huéng dan vién
giGi thiéu cac cong trinh. Huéng dan vién trong tour tham
quan la cac chuyén gia va nhan vién van hanh thudc Céng
ty Downer, la don vi chiju trdch nhiém van hanh Tram x&
ly nudc thai va tai s dung nudc thai Fairfield. Cac khach
tham quan @3 dugc huéng dan vién gidi thiéu téng quan
Tram xU ly nuéc thai va tai st dung nudc thai Fairfield, sau
d6 ho sé dugc tham quan cong trinh Tram bom nudc thai
va cudi cling la céng trinh chira cac don nguyén mang loc
thdm thau ngugc (RO).

KET LUAN
Céng nghé VR da va dang dugc ing dung ngay cang

H4. Khdach tham quan cong trinh tram bom nwdc thdi.

HS5. Khéch tham quan cac don nguyén mang loc tham thau
nguoc RO.

rong rai trong nhiéu linh vuc cla dgi séng trén thé gidi
va tai Viét Nam. Lgi ich tU viéc ing dung cac cong nghé
md&i nay da va dang dugc chiing minh trong nhiéu nganh
nghé, trong d6 bao gém ca nganh cap thoat nudc. Cac
cong ty cap thoat nudc, cac don vi tu van, xay dung hoat
dong trong nganh nudc can nhin nhan ré nhiing lgi ich
do viéc ing dung cac cong nghé mdéi nhu VR trong mang
lai va ing dung c6 hiéu qua dé& nang cao hiéu suat hoat
doéng kinh doanh. Bén canh dé, cac ca quan nghién cdu
Ung dung cong nghé mdéi trong cac nganh xay dung ha
tang cap thoat nudc cling can cé nhiing nghién ctu cu thé
va chuyén giao cong nghé dé (ing dung cac céng nghé VR
mét cach phu hop, qua dé goép phan hién dai héa nganh
nudc, thuc hién chuyén déi s6 nganh nudc, ddm bao céac
muc tiéu phat trién bén viing (SDGs) clia nganh nuéc.+
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C NHIN TU

Nang lugng sach va lai ich

quoc gia

>NGUYEN HOANG LINH

€ 1a da tron 3 nam, ké tur khi B& Céng Thuang bét tay
vao thuc hién mét nhiém vu rat quan trong la xay dung
Quy hoach phat trién dién luc quéc gia thai ky 2021
- 2030, tam nhin dén nam 2045 (Quy hoach dién VIII)
nhung dén nay, ban quy hoach dy van chua ra dai.

Su cham chap &y cling xuat phat ti nhiéu nguyén nhan
khach quan, b&i tdm quan trong cla chién lugc an ninh nang
lugng quéc gia trong vai chuc nam téi da doi héi trong qua
trinh xay dung quy hoach phai c6 nhiing budc hét stic bai
ban, tir tdm vi mé dén tang vi mo, t Trung uang dén dia
phuong, réi lai phai hai hoa ti lgi ich quéc gia dén loi ich
ngudi dan va lgi ich doanh nghiép...

Cho dén hém mdéi day, tai Hoi nghi Chinh phu véi cac
doanh nghiép ngay 11/8/2022, B6 trudng B6 Cong Thuaong
Nguyén Héng Dién da kién nghi Tha tuéng s6m phé chuin
Quy hoach dién VIII. Theo 6ng Dién, sau Quy hoach dién VII|
con cb ké hoach, sau d6 con gitp cho cac dia phuong bé
sung quy hoach vung, tinh.

Dén day, cit ngd rang viéc tré nai dén 3 nam troi dé ra doi
mot ban quy hoach cho 10 nam ké hoach (2021 - 2030) nam & tit
trén thugng tang, nhung khéng phai. Tai hdi nghi nay, Tha tusng
Pham Minh Chinh da danh gia rang, can phai lam ré hon tat ca 5
khau quan trong lién quan dén dién, d6 la nguon, truyén tai, phan
phdi, strdung va céi cudi cling rat quan trong la "gia dién lam sao
phai canh tranh”. Ong khang dinh: “Nguén nao ciing dugc, nhat 1
nang lugng sach, dién gi6 va mét trdi cang nhiéu cang tét, nhung
van dé cudi cung gia thé ndo. Gia dién khéng thé nao gap doi gia
cac nguén dién khac, ma chung ta lai s dung nguén dién nay".

Thi tudng cling da dat van dé lam sao dé c6 gia 6n dinh, canh
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tranh d€ ngudi dan, doanh nghiép hudng su canh tranh ndy mét
céch hiéu qué nhat. Ong nhan manh: "Téi dé nghi lam ré ché nay,
chua ré thi chua duyét. Tat nhién phai lam nhanh, c6 hiéu qua".

Thé la da rd, van dé 6n dinh gia (xin n6i thém, én dinh & day
khong c6 nghia la déng cling, la ap dat, ma la khoa hoc, la canh
tranh, la ton trong quy luat clia thi trudng) da tré thanh chia khéa
c6t 16i cho viéc hoan thién ban quy hoach chién lugc nay.

Xin n6i mét chut vé viéc phat trién ngudn nang lugng
xanh, sach clia Viét Nam trong thdi gian gan day, dac biét la
nang lugng gio6 va dién mat trai.

Chéc han nhiéu ngudi con nhé ti héi thang 12/2015, tai
Hoi nghi lan tha 21 cac bén tham gia Cong uéc khung cla
Lién Hop Quéc vé bién déi khi hau (COP 21), Thi tudng Chinh
phu Viét Nam da cam két gidm 8% luong phat thai khi nha
kinh vao nam 2030 va c6 thé gidm dén 25% néu nhan dugc
hé tro hiéu qua tir cdng dong qudc té.

Thé nhung ngay trong thaoi gian do, thuc tién & Viét Nam lai
duong nhu dang chiing minh ngugc lai. B&i Ié tai cudc héi thao
“Cong nghé nhiét dién than va moi trudng” do Bo Cong Thuong
t6 chiic cho biét, trong tuong lai, nhiét dién than & Viét Nam van
gilrmét ty 1é trong yéu, chiém tai 55% san lugng dién méi nam. Ly
do rat don gian: khong c6 nguén dién nang khac thay thél

Theo quy hoach san xuat nhiét dién than dé€n nam 2020
chiém khoang 49,3% dién san xuat va dén nam 2025, riéng
dién than c6 téng céng sudt khodng 45.800 MW, chiém
khoang 55% dién san xuat, tiéu thu khoang 95 triéu tan than()).

Chung ta thi tudng tugng vdi lugng than dét hang nam
“khting” nhu vay, liéu ¢ bao nhiéu triéu tan chat thai ran va
khi doc hai thoat ra méi trudng? Va liéu cam két ctia Viét Nam
vGi quéc té vé giam lugng phat thai khi nha kinh tai COP 21
sé dugc thuc hién biang con dudng nao?

HAN HANH TAI TRO CHUYEN MUC



Budc dot pha dau tién cho viéc phat trién nang lugng tai
tao & Viét Nam phai ké dén khi Thi tudng Chinh phu ra Quyét
dinh s6 11/2017/QD-TTg vé co ché khuyén khich phat trién du
an dién mat troi, trong dé yéu cau EVN c¢6 trach nhiém mua
toan b lugng dién ti cac du an dién mat trdi néi ludi vai gia
mua dién tai diém giao nhan dién 1a 2.086 d/kWh (chua bao
gém thué gid trj gia tang, tuong duong 9,35 cent/kWh), dong
tién dau tu chay vao linh vuc nay manh liét chua tung co.

Vi “ct huych” vé co ché nay, chi chua day 3 ndm sau, tic
la ndm 2020, von trai phiéu huy dong cho cac dy an dién
mat troi 1én dén 29.900 ty dong, tadng 254% so véi nam 2019.
Vé tin dung, tinh dén cudi nam 2020, cac ngan hang da rot
84.000 ty déng cho vay nang lugng tai tao, phan 1én la cho
vay cac du an dién mat troi.

Tai sao lai xuat hién moét lan song dau tu nhu xuat hién
mot con séng than nhu vay?

Nguyén nhan ciing dé& hiéu, trudc dé it 1au, mét théng tin
“khuing” dugc phat di da lam chan dong gidi dau tu nang lugng
toan cau: Vuong qudc Dubai (thudc Céc tiéu vuong qudc Arab
théng nhat - UAE) vira thiét 1ap ky luc thé gidi méi vé gia dién
mat trdi. Cong ty Dubai Electricity and Water Authority (DEWA) da
nhan dugc muc bo thau cho du an Nha may dién Mat trai Sheikh
Maktoum Solar Park Phase Il v&i muic gia thap ky luc, chi 3,00 US
cent/kWh (tuong duong 666 VNB) cho méi kWh dién.

Tai thoi diém md thiau, DEWA chi du dinh cho mét co s&
san xuat 200 MW dién xoay chiéu, nhung véi két qua nay, trong
nhing giai doan ti€p theo, du an dang co tiém nang trg thanh
nha may dién mat trdi I6n nhat thé gidi véi cong sudt 800 MW.

Ky luc nay da mé toang canh clia khéng chi trong nhan
thiic ma du bao ca trong lan séng dau tu trong tuong lai ctia
loai ngudi vé linh vuc ndng lugng mat trdi. N6 chac chan sé
lam chan déng khéng chi & nhitng nudc giau c6 ma ngay vdi
Viét Nam, mot quéc gia dang c6 ngudn tai nguyén vé han
trong linh vuc nay.

Tuy day chila théng tin ban dau va cé thé chi mai xuat hién
trong mot méi trudng dau tu mét du an cu thé, nhung cé 1&
muc chénh léch gia dién mat troi kia da tré thanh mot muc
tiéu hap dan, khién cac dy an dau tu trong linh vuc nay bung

nd tai Viét Nam trong thdi gian ngdn chua tiing thdy. Chdng
thé ma xuat hién mét con s6 kinh hoang, chi tinh riéng nam
2020, von trai phi€u huy dong cho cac dy an dién mat trgi Ién
dén 29.900 ty dong, tang 254% so vGi ndam 2019!

R6i dén Hoi nghi thugng dinh vé bién déi khi hau cla Lién
Hap Qudc lan thi 26 dién ra cudi nam 2021 (COP 26), Viét Nam
da cing gan 150 quéc gia cam két dua muc phat thai rong vé
"0" vao gilra thé ky; cing véi hon 100 quéc gia tham gia Cam két
giam phat thai metan toan cau vao nam 2030; cuing 140 quéc
gia tham gia Tuyén bé Glasgow clia ciac nha lanh dao vé riing va
sir dung dat; cing 48 qudc gia tham gia Tuyén bo toan cau vé
chuyén déi dién than sang nang luong sach; cing 150 quéc gia
tham gia Lién minh hanh dong thich (ng toan cau...

Day la nhiing thong diép manh mé hon bao gid hét clia Viét
Nam va chac chan sé la dinh hudng chién lugc cho linh vuc ndng
lugng clia quéc gia trong tuong lai.

Trd lai van dé ma Tha tudng Pham Minh Chinh dat ra hoan
toan dé hiéu: “Nguén nao cling dugc, nhat 1a nang lugng
sach, dién gié va mat troi cang nhiéu cang tét, nhung van dé
cudi cing gia thé nao”.

Dé& hi€u hon vé van dé nay, c6 I& nén quan tam dén gia
mua dién clia Tap doan Dién luc Viét Nam (EVN) d6i véi thuy
dién. Gia trung binh theo Biéu phi nam 2020 la 1.110 déng,
tuong duong 4,75 cent/kWh.

Trong khi d6, gia mua dién gié va mat trdi dang dugc uu dai
cao hon rat nhiéu, cu thé 1a: Gia mua dién gié d6i véi cac du an
trong dat lién la 8,5 cent/kWh (tuong duong 1.927 d/kWh); déi
V@i cac dy an dién gié ngoai khai la 9,8 cent/kWh (tuong duong
2.322 d/kWh). Gia mua dién mat trgi d6i vai cac du an van hanh
tru6c ngay 31/12/2020 la 7,09 - 8,38 cent/kWh (tuong duong
1.679 - 1.965 d/kWh). Riéng d6i véi cac du an van hanh trudc ngay
30/6/2019 con dugc hudng miuc gia rat cao la 9,35 cent/kWh
(tuong duang 2.215 d/kWh trong vong 20 nam)...

Su khéc biét nay rat can cd I6i giai thich thuyét phuc trong
Quy hoach dién VIIl.

Thé méibiét, tuy nang lugng xanh sach la xu thé tat yéu khong
chi & Viét Nam ma con ca & nhiéu nudc trén thé gidi, nhung dé
dén dugc véi chiing qua la bai toan khong hé dé dang.
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GOC NHIN TU THUC TIEN

Lo hiéu ung tiéu cuc tu chinh trang he phé

Tha dé

> QUANG HA

Pang co mot méi lo déi vai viec be téng hoa via he cia Ha Noi khi ma ha tang doé thj cua
Thu dé con chua hoan thién. Bac biét, méi lo vé hiéu ung tang nhiét tu nhiing he pho
trai be tong - (&t da, trong diéu kién khi hau nang nong; gidm chtic nang tham thdu nudc
mua dé b6 sung nudc ngam nuoéi cay xanh, gia tang tan suat ngap ung trong do thi.

CHiNH TRANG ViA HE - VAN MOI LO CHAP VA

TU 2016, nhiéu tuyén phé tai 12 quan ndi thanh Ha Noi
da dugc chinh trang, trong do, via hé nhiéu tuyén phé duoc
lat d& tu nhién c6 két cau bén viing véi tudi tho 70 nam. Thé
nhung, sau hon 2 nadm trién khai, nhiéu via hé dugc lat da tu
nhién da c6 dau hiéu xuéng cap, vg, nit, hu hong...

Ngay 13/02/2018, Thanh tra TP Ha Noi da c6 Théng béo
s6 675/TBKL-TTTP vé két luan thanh tra cac du an dau tu
xay dung lat da via hé cac tuyén phé trén dia ban mét s6
quan Ha Néi. Két luan da chi ra hang loat ton tai, sai pham
trong cac du an lat d4 via he.

Truéc thuc trang d6, ngay 21/3/2019, UBND TP Ha Noi
da ban hanh Quyét dinh s6 1303/QD-UBND hudng dan
“Thiét k&€ mau hé dudng d6 thi trén dia ban thanh phd”,
trong d6 bao gém hudng dan st dung, phan ban vé mau
dé cac t6 chuc, ca nhan nghién clu, tham khao khi xay
dung, cdi tao, stra chira hé dudng do thi trén dia ban thanh
pho.

Theo bang téng hop céac khu vuc cdi tao, chinh trang
hé phdé trén dia ban thanh phé theo dé xuat cia cac quan,
huyén, thi xa, trong s6 hon 300 tuyén pho, c6 hon 100
tuyén pho du kién dugc lat hé bang dé tu nhién. Cac tuyén
phé khac sé dugc lat hé bang cac loai vat liéu khac nhu
gach bé tong van da, gach tezarro (hodc gach bé tobng van
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d4) va gach block.

Thanh phé cling quy dinh chi thuc hién thuc hién lat da
via he véi diéu kién da ha ngdm hé théng day ndi, dong bd
hé thdng céng trinh ha tang ky thuat ngam, ndi, cac cdng
trinh kién trdc hai bén dudng da dugc xay dung én dinh;
dong bo véi viéc cai tao chinh trang mat tién cac tuyén
phé. Ngoai ra, cac tuyén phé khac sé dugc lat hé bang cac
loai vat liéu khac nhu gach bé téng van da, gach tezarro
hodc gach block.

VAT LIEU XANH CHO CHiNH TRANG HEPHO THU DO

VGi nhirng tuyén phé via hé dugc lat da, bén canh
nhitng hoai nghi vé dé bén viing vé tudi tho, viéc cai tao
bé tong hda nay con khién cac chuyén gia dua ra nhiéu
y kién lo ngai, dac biét la cac yéu té tu nhién bi tac dong
nhu: han ché mic dé thdm thiu nudc, hiéu ing tang nhiét
tu cac via he bj bé tong hoa.

Vé mat my quan va an toan, nhiéu y kién cho rang, viéc
chinh trang d6 thi la can phai lam, tuy nhién, néu lat bang
da tu nhién thi chua hgp ly va rat tén kém trong khi d6
via hé bi hu héng la do nhiéu don vi dao bai nhu lap 6ng
nudc, dién, cap vién thong... Nhiéu tuyén dudng via hé
dugc chinh trang dip ky niém 1.000 ndm Thang Long - Ha
N6i van 6n dinh, nhung da bi thao d& dé lat lai bang da, rat
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Via hé lat da tw nhién ma TP Ha Ngi cho rdng c6 "tudi tho” 70 nam la nhu thé ndy dady.

lang phi. Khong chi gay ton kém trong viéc dau tu lam méi
ma con tac déng dén moi trudng khu vuc thi cong.

Co y kién cling cho rang, viéc thay thé gach bock tu
chén bang viéc trdi bé téng lat da hé pho la viéc lam lang
phi trong diéu kién nguén kinh phi danh cho ha tang dé
thi cia Viét Nam con eo hep. Gach block tu chén da dugc
stt dung & nhiéu do6 thi lon trén thé gidi va Viét Nam, dugc
ting dung chi yéu cho nhiing céng trinh céng cdéng, ma
dién hinh trong dé chinh Ia dudng phd, via he, san bai,
quéng trudng... bdi nhirng uu diém nhu chic chén, ving
chai, tinh my quan cao, gidm su tron trugt, than thién
véi moi trudng va tiét kiém chi phi lap dat cling nhu sta
chira.

& khia canh méi trudng, thuc té cho thay, cdc ngudn tai
nguyén thién nhién, trong d6 c6 cac nguén VLXD ty nhién
dang dan bi can kiét. Trong khi d6 thi viéc khai thac qua
muic cong véi nhu cau xdy dung clia con ngudi ngay cang
tang cao dan dén mot su phat trién tat yéu cho nguén vat
liéu xanh than thién véi moéi truong thay thé. Thé nén, viéc
st dung da tu nhién dé lat via hé & Ha Noi c6 1é, sé gop
phéan gia tang st dung vat liéu khai théac tur tai nguyén
thién nhién, di ngugc vai nhitng cam két st dung vat liéu
xanh ma ching ta da dé ra.

Chua ké, dic tinh ctia da tu nhién la di lai cang nhiéu

cang nhan, cang tran nén trdi mua di rat dé trugt nga. Pac
biét, con hién tugng chua tuan thd Quyét dinh s6 1303/
QD-UBND trong trién khai chinh trang hé phd nhu: ha
tang chua hoan thién, chua ding danh muc...

Trong diéu kién khi hau ctia Ha Néi, khi mua nhiéu,
d6 thdm thau nudc mua do bé tdng hda via hé mat di sé
khién giam kha nang cung cap nudc trd lai khién mach
nudc ngam ngay cang suy giam, tac déng dén sinh trudng
clia tham cay xanh.

Bén canh d¢, khi d6 tham bé mat mat di, sé tang ap luc
|én hé thong thoat nudc d6 thi khi cé mua cudng dé 16n,
dé dan dén nguy co ung lut gia tang trén dudng phé Ha
Néi. Dac biét, khi bé tong hda via hé lam mat di “mai lién
hé” gitta mat dat véi méi trudng trudng tu nhién, lam giam
lugng béc hoi nudc trong nhitng ngay nang nong, gay
hiéu &ing tang nhiét ti nhirng hé phd trai bé tong - lat da.

Sau nhiing chan chinh, cho dén nay, via hé cta nhiéu
tuyén phé cta Ha Noi da dugc lam mdi, sach sé hon. Tuy
nhién, dudng nhu chat lugng, mdc dé thuan tién, an toan,
viéc tuan th cac yéu cau ky thuat van chua dugc nhu
mong mudn. Dac biét, phat sinh nhirng van dé anh huéng
dén méi truong dat, nudc va khi hau ctua Thu d6 can cé
thoi gian kiém ching cing nhu dugc ldng nghe y kién tu
cac nha khoa hoc.

ISSN 2734-9888 | 8.2022 XAYiDUNG |57



GIOI THIEU

58| XAYDUNG 8.2022

“Kinh té s6”

> AN NHIEN

Gido trinh “Kinh té s6” cung cap cho nguci doc
cai nhin téng quan hon vé trién vong kinh té
Internet, chinh sach phat trién va du lieu trong
nén kinh té sé, phan tich ca héi cting nhu
thach thtic cda kinh té sé d6i vai cac doanh
nghiép Viet Nam. Tu dé giup cac nha hoach
dinh chinh sach va doanh nghiép cé nhting
dinh hudng, chinh sach phat trién, déi mai phu
hop...

6i dung gido trinh gém 5 chuong: Chuang 1, viét

vé téng quan vé kinh té s& va kinh doanh sé;

Chuang 2, viét vé thay ddi quan tri doanh nghiép

trong thai dai s6; Chuang 3, viét vé nguén nhan
luc trong nén kinh té s6; Chuong 4, viét vé cong nghé va thi
truding so trong nén kinh té s6; Chuong 5, viét vé nghién ctu
trudng hgp cho cong ty Google va FPT.

Theo d6, gido trinh cung cédp 4 kich ban du bao vé tang
trudng cta nén kinh té€ s6 Viét Nam cho tGi nam 2030 va 2045
do Cameron va cong su cdng bé ti ndam 2019. Trong do, kich
ban truyén théng, viéc tng dung CNTT-TT dién ra tuong dai
cham, cac nganh xuat khau phat trién chl yéu 1a nganh du
lich va xuat khiu céc hang hoa truyén théng (ndng san, héa
dau, khai thac khoang san). Viéc ing dung céng nghé va ky
thuat s6 trong cac nganh dién ra nho 1&, chi tap trung & cac
do thi nén cac doanh nghiép gdp kho khan trong viéc thu
hut va gitr chan nhirng nhan vién c6 trinh dé cao vé CNTT. Ty
& viéc lam c6 nguy ca bi chuyén ddi hodc thay thé 1a 18,4%.

Dai v6i kich ban nay, Viét Nam c6 thé gap mét s6 rui ro
nhu: Khong cé khd nang canh tranh véi cac nuéc khac céd
cung muc thu nhap, nhiéu doanh nghiép sé mat co héi phat
trién viéc kinh doanh trén thi trudng 16n trén thé gidi, khéng
c6 cdng nghé s6 dé canh bao cac tham hoa thién nhién va
kha nang bi kiém soat vé mat du liéu la rat 16n.

Kich ban chuyén dgi s6, dan s6 va cadc nganh céng nghiép
déu sirdung céng nghé sé, tao ra tang trudng trén dién rong.
Kich ban nay lam tang thu nhap, ddy manh kim ngach xuat
khau céc san phadm va dich vu c6 gia tri cao, lam GDP tang
thém 168,6 ty USD. Ngoai ra, kich ban nay cling tap trung vao
viéc d6i mdi séng tao, s6 lugng ngudi tham gia vao luc lugng
lao ddng gia tang phat trién dich vu dua vao tri thic.

Kich ban xudt khdu s6, nganh CNTT-TT phat trién rat

| ISSN 2734-9888

TS. TRAN THI Al CAM
ThS. BO THUY TRINH

KINH

i
NHA XUAT BAN XAY DUNG

manh nh& ¢6 dau tu co s ha tang ky thuat s6 va nang lugng.
Chinh phu cai cach hanh chinh va hé théng phap ly dé uu
tién phat trién nganh CNTT-TT. Diéu nay sé tao ra moéi trudng
truc tuyén an toan nhung & mdc do thap.

Trong kich ban nay, ngudi lao ddng & nhiing ving do6 thj
nghéo hodc nhitng vung bi dnh hudng bai tu dong hoa sé gap
khé khan vé viéc ki€m thém thu nhap, cé thé lam gia tang khu
vuc kinh té phi chinh thuc. Ty [é viéc lam ¢ nguy ¢ bi chuyén
d6i hodc thay thé 1a 9,1%, GDP tang thém I 66,9 ty USD.

Kich ban tiéu dung s6, tat cd cac nganh déu tng dung
céng nghé ky thuat sé, tao ra tac déng tich cuc, lam tang
nang suat lao dong trén ca nudc, GDP tang thém 102,8 ty
USD. Tuy nhién, t6c dé tu dong hoa dién ra nhanh cling lam
cho ty lé that nghiép & cac nganh do gia tang (28,9% s6 lugng
viéc lam bi thay thé hodc chuyén déi). Cac doanh nghiép da
qudc gia sé chiém uu thé trong cung cdp sdn pham va dich
vu CNTT-TT, diéu nay lam nganh CNTT-TT, trong nudc chi
chiém thi phan nhé.

Dé kich ban nay c6 thé dién ra, chinh phd can c6 su dau
tu dién réng trén ca nuéc vé ca sé ha tang CNTT-TT, hé théng
chinh sach phap ly, thiét lap thanh phé théng minh, dau tu
it vao linh vuc gido duc va CNTT-TT dé tan dung t6i da Igi ich
cla viéc sé hoa.

Bao cdo Cameron va cdng su nam 2019 cling dua ra 7 xu
thé chi dao du kién sé gop phan thac ddy su phat trién cha
nén kinh té€ sé Viét Nam trong tuong lai, dan t&i 4 kich ban
du bao trén.

Giao trinh “Kinh t€ s&” dugc bién soan bang tiéng Viét bai
nhém tac gid TS Tran Thi Ai C&m, ThS D6 Thuy Trinh; NXB Xay
dung phat hanh thang 7/2022 dudi 2 hinh thdc sach in va
sach dién tu tai dia chi: nxbxaydung.com.vn. Tran trong gidi
thiéu cudn sach téi doc gia.
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Dé xuat quy hoach va quan ly nguén nudc
cung cap cho sinh hoat tai TP Phu Quéc,

tinh Kien Giang

Proposed planning and management of water supply in Phu Quoc city, Kien Giang province
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TGM TAT

Pha Qudc |a thanh phd dao ca diéu kign tw nhien phong pha va vi
tri dia Iy kha thuan lgi dé ket ndi vai cac trung tam da thi lan trong
viing Dang Nam A. Theo dé, muc tigu quan trong 13 xéy dung Pha
(udt tréd thanh thanh phd bién déo ddu tien coa Viet Nam, |3 trung
tam du lich va dich vu cao cép cia qudc gia va khu vuc Bang Nam
A Tuy nhign, cho dén nay Pha Qudc da tréi qua khoang 10 nam
thuc hién co ban theo Digu chinh quy hoach chung, bdi canh phat
trién da ca nhiéu thay ddi. dinh hudng quy hoach chung cia toan
ddo - nay la TP Pha Qudt, ciing cén dugc nghién citu, dé xudt mat
cach toan dién, trong da ca linh vue cép nude da thi. Chinh vi vay,
viec nghién ciru dé xuat quy hoach va quan Iy nguan nudc cung
cép cho sinh hoat 13 mat trong nhitng ndi dung cén thigt trong
nhiém vu quy hoach chung cia TP Pha Qudt.

Tir khaa: Quén Iy nguén nurdc; cdp nude da thi; quy hoach quan Iy
ngudn nuic cép cho sinh hoat; quy hoach TP Pha Quédt.

ABSTRACT:

Phu Quoc is an island city with rich natural conditions and a
favorable geographical position to connect with major urban
centers in Southeast Asia. Accordingly, the important goal is to
build Phu Quoc into the first island city of Vietnam. a center of
tourism and high-class services of the country and Southeast Asia.
However, so far, Phu Quoc has undergone about 10 years of basic
implementation according to the adjustment of the general
planning, the development context has changed a lot, the general
planning orientation of the whole island - now Phu Quoc city | also
need to be studied and proposed comprehensively, including the
field of urban water supply. Therefore, the study, proposed planning
and management of water supply for daily life is one of the
necessary contents in the general planning task of Phu Quoc City.
Key words: Water resource management; urban water supply;
planning on management of water sources for daily life; Phu Quoc
city planning.

1. HIEN TRANG NGUON CUNG CAP NUGC CHO SINH HOAT
CUA TP PHU QUOC

1.1. Giéi thiéu chung vé TP Phii Quéc

Phi Quéc nam tai viing bién Tay Viét Nam dugc ménh danh la
Dao Ngoc, la hon dao 16n nhat cta Viét Nam, cling la dao 16n nhat
trong quan thé 22 dao tai day, ndm trong vinh Thai Lan. dao Phu
Quéc cung véi cac dao khac tao thanh mot don vi hanh chinh cap
huyén truc thudc tinh Kién Giang, vung BBSCL.

Theo Nghi quyét ctia Uy ban Thudng vu Quéc hdi, quyét dinh
thanh 1ap TP.Pha Quéc trén co s& nguyén trang toan bo huyén dao
Pha Quéc va co6 hiéu luc thi hanh vao 1-1-2021. TP.Phi Quéc c6
dién tich ty nhién 589,27km2 va quy mé dan sé la 179.480 ngudi;
€6 9 don vi hanh chinh cap x3, cu thé: 2 phudng la Duong DBéng,
An Théi va 7 xa: Ham Ninh, Duang Tg, Ganh D4u, Bai Thom, Clra
Duang, Clta Can, Thé Chau (x4 Hon Thom dugc sap nhap vao An
Thdi).

Muc tiéu quan trong hién nay la xay dung Phu Quéc trg thanh
thanh phé bién dao dau tién cda Viét Nam, la trung tdm du lich va
dich vu cao cap ctia qudc gia va khu vuc Dong - Nam A. Viéc dau tu
hoan chinh két cdu ha tang, két néi dong bd cac khu dé thi, cac
khu dan cu, tai dinh cu, chinh trang d6 thi, 8n dinh sinh k& cda
ngudi dan sé ting budc huéng dén xay dung TP Phu Quéc van
minh, hién dai, hai hoa va than thién. Phd Quéc trd thanh thanh
phd via la dong luc, co hoi phat trién nhung ciing la thach thic
khéng nho cho dia phuong trong dinh hudng phét trién sap tdi.
Phu Quéc sé tap trung gidi quyét van dé moi trudng, dac biét la
van dé rac thai va nudc thai, dau tu xay dung hé théng cap nudc
sinh hoat cho ngudi dan, cho du khach. Viéc phat trién thanh phé
phai thuc hién dong bé, hiéu qua, bén viing, tao moi trudng théng
thoang thuan Igi cho cac nha dau tu.

Ndm trong vung khi hau nhiét déi gi6 mua can xich dao, khi
hau 6n hoa. Cé nhiéu ndng, lugng mua I6n va gié quanh nam. Phu
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Quéc hau nhu khéng bi anh hudng béi bao nén cé thé du lich
quanh nam, nhung bi anh hudng gié theo mua dac biét tir thang 6
- 8 gi6 rat manh, anh hudng tdi viéc neo dau, di lai clia tau thuyén.
Phan b6 mua khong déu va kha khac nghiét, tir thang 12 - 3 lugng
mua rat it.

Dia hinh dao Phu Quéc kha phtic tap va bi chia cat bai nhiéu
séng sudi, déi nui. Dac diém nay khién viéc t6 chic hé théng giao
thong va ha tang ky thuat gap nhiéu kho khan, nhung lai tao nhiéu
canh quan sinh déng, dep va hap dan du lich. Khu vuc phia Béng
Bac dao la khu vuc c6 dia hinh cao. Trén dao cé 99 ngon nui, cao
nhéat la nai Chuda (565 m), tiép dén 1a ndi Vo Quao (478 m), ndi Ong
Thay (438 m), nui D4 Bac (448m va 365m)... Ham Ninh la day nui I6n
nhat, do cao trung binh tir 300 - 500m. Phia sudn nui phia Déng
day Ham Ninh la déc dung. Khu vuc phia Nam dao (gisi han tu tinh
16 47 tr& xudng) la dia hinh dang d6i nui xen ké cac déng bang hep
¢6 do déc trung binh 15°, thap dan vé phia Tay va Tay -Nam. Can
cUr theo béan dé dia hinh clia ddo Phu Quéc phan Ién dat xay dung
ddo Phu Quéc c6 cao dd trén 3.0m do dé khong bi anh hudng
ngap lut do thay triéu ké ca cac vung ven bién. Chi c6 mét vai khu
vuc nhé thudc luu vuc séng Duong Boéng, séng Clra Can la c6 cao
d6 dia hinh nhoé hon 3.0m bi dnh hudng cuda thay triéu can san dap
nén khi xay dung.

1.2. Hién trang nguén nuédc cung cép cho sinh hoat TP Phi
Quéc

Nguén nudc mdt: Phi Qudc c6 ngudn nudc mat phong phd,
mat d6 séng sudi cao (0,42 Km/ km?). Phan I6n séng sudi Phi Quéc
déu bat nguén tir ddy Ham Ninh: Rach Clra Can bat nguén ti nui
Chua la rach dai nhat dao, nhanh chinh dai 28,75 Km, luu vuc 147
km? Rach Duong Péng, bat nguén ti ndi Ba Bac, chiéu dai nhanh
chinh 18,5 Km, dién tich luu vuc 105 Km2; Rach Bam chiéu dai 14,8
Km, dién tich luu vuc 49 km? Ngoai ra Phi Quéc con nhiéu rach
nho khac.

Theo tai liéu quan trac, hang nam trén ddo nhan dugc luong
nuéc mua khoang 1,6 ty m? trong do tap trung vao sdng sudi
khoang 900 triéu m3. Tuy nhién lugng mua phan bé khéng déu,
tap trung 80% vao muia mua. Do méi ¢6 01 hé chita Duong Péng
(@0 cung cdp nudc cho nha may nudc Duong Dong cong suat Q =
23.000 m*/ngd) nén phan Ién nudc mua thoat ra bién hét, vao mua
kho bi thi€u nudc (tir thang 11 - thang 5).

Do dac diém dia hinh phtc tap nén cac séng rach déu ngan,
déc, khong tich nudc duge vao miia mua va gay gay xéi mon lon.
Tuy nhién véi su da dang cla cac séng rach, Phi Quéc c6 nhing

Bdng 1. Dy bdo nhu cdu duing nuéc sinh hoat TP Phu Quéc

thdng canh rat dep nhu sudi Tranh, sudi Pa Ban, sudi Tién.v.v...
Ngoai ra véi thé nui tu nhién sén cd, c6 thé xay dung nhiing ho
chta nhan tao vlia cung cdp nudc cho san xuat néng nghiép, dich
vu, d6 thi va dan cu viia ¢6 thém thang canh mdi cho cac hoat
dong nghi ngoi, du lich.

Nudc ngdm: Hién nay toan dao Phu Quéc chua ¢6 tai liéu danh
gié tr(t luong va kha ning cho phép khai thac nudc ngdm cu thé.
Theo cac danh gid so bd, kha nang khai thac nuéc ngam lam
ngudn cdp nudc chi c6 thé dat t6i da 4000 - 5000 m3/ngd va
khong nén khai thac tap trung. Vi vay, ngudn nudc ngam chi yéu
st dung cho sinh hoat cla cac khu vuc dan cu néng thén phan tan
& cac khu ngoai dé thi. Nudc ngam khai thac bang giéng khoi,
giéng dang Unicef va giéng khoan céng suat khéng 1én.

Nuéc mua: 1a nguén nudc phong phu trong 4-5 thang mua
mua, thich hop cho nha & néng thén (cé xay dung bé chiia nudc
mua trong ting céng trinh).

Vé cung cdp nudc sinh hogt: Nha may nudc Duong Bdng, cdng
suat Q=23.000 m* ngd cung cap nudc cho 100% dan s6 & thi tran
Duong Dong, mét phan thi tran An Théi va mét phan khu vuc Bai
Trudng, ngudn nudc ldy tir hé chdia nude Duong Déng. Khu du lich
Vinpeal Phu Quéc hién c6 nha may nudc sinh hoat, téng cong suat
10.500 m3/ngd, phuc vu cho toan bd hoat dong clia khu du lich.
Tram cdp nudc xa Clra Can tai ap Lé Bat, cong suat 360 m*/ngd, cap
cho khodng 1100 ngudi tai khu vuc trung tam xa. Cac khu vuc khac
chti yéu stir dung nudc ngam (d6 sau giéng khoan tuy khu vuc, dao
déng tir 20m dén 60m), két hop sir dung nudc mua, nudc déng binh.

2. DE XUAT QUY HOACH NGUON NUGC CAP CHO SINH
HOAT TP PHU QUOC

2.1. Du'bdo nhu cdu diing nuéc

Can cu vao dan s6 du kién theo quy hoach cla cac giai doan
2030; 2040; 2050 va tiéu chudn dung nudc sinh hoat tuong (ng:
nam 2030 la 150 lit/ng.ngd cho khu vuc d6 thj va 120 lit/ ng.ngd
cho khu vuc néng thén; dé€n nam 2040 va 2050, tiéu chudn dung
nudc sinh hoat cho ca khu vyc dé thj va nong thon du kién 1dy binh
quan la 150 lit/ ng.ngd. Dan s6 du kién ldy theo phuong an 2
(phuong an chon) trong nhiém vy QH Phu Quéc dén nam 2040 va
tdm nhin dén ndm 2050. Trén co s& tiéu chudn dung nudc sinh
hoat va cac chi tiéu dung nudc khac tuong Ung, nhu cau dung
nudc sinh hoat TP Phu Quéc sé du kién theo Bang 1.

1T Cac nhu cau duing nuéc Quy mé dan sé Tiéu chudn dung nuéc Nhu cau dung nuéc (1000
(1000 nguoi) (I/ng.ngd) m3/ngd)

2030 2040 2050 2030 2040 2050 2030 2040 2050

1 Nudc sinh hoat d6 thi 100 160 240 150 150 150 20,7 34,3 46,8
2 NuGc SH néng thon 85 90 100 120 150 150 14,8 18.9 31,2
3 Nudc tudi cay 10% 10% 10% 3,55 5,32 7,8
4 Nudc CT cdng cdng 10% 10% 10% 3,55 5,32 7,8
5 Nudc cho khach du lich 125 200 255 300 300 300 47,5 60 76,5

6 NudGc cong nghiép 243 243 243 25 25 25 6,075 6,075 6,075

7 Nudc ro ri, du phong 15% 15% 15% 14,23 19,55 26,43
8 Nudc cho ban than TXL 5% 5% 5% 5,81 7,5 8,81

T6ng nhu ciu dung nudc 120,2 157,5 2114

Lam tron 120 160 220

Ghi chu: Ty 1é % nuGc tudi va cong cong Idy theo téng luu lugng nudc sinh hoat cla tiing giai doan tuong tng. Tiéu chudn dung nuc cong nghiép Idy theo
don vi m¥ha, & c6t quy mé nudc céng nghiép Idy theo dién tich (ha). Nudc ro ri, du phong Idy theo téng luu luong nudc tinh dugc cda ting giai doan tuong tng.

Nu6c cho ban than TXL Idy bdng 5% téng nhu cdu diing nuéc tinh duoc.
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2.2. Dukién khd ndng cdp nuéc

Theo Diéu chinh QH xay dung Phu Quéc, tinh Kién Giang dén
nam 2030, xac dinh tai Phd Quéc sé xay dung 5 hé chia nudc: HO
Ducng Déng, tai thi tran Duong Déng: 10 triéu m3; H6 Clra Can, tai
xa Clta Can: 15 triéu m3; H6 Rach C3, tai xa Ham Ninh: 2 triéu m3; H6
Rach Tram, tai xa Bai Thom: 3 triéu m?; H6 Suéi Ldn, tai xa Duong
To: 4 triéu m3.

Hinh 1. S¢ d6 hién trang va dinh hudng cdp nudc Phd Quoc dén nam 2030

Du kién kha nang cap nudc theo Diéu chinh QH xay dung Phu
Quéc, tinh Kién Giang dén nam 2030 trong Bang 2.

Bang 2. Kha ndng cdp nudc t6i da cho sinh hoat cta cdc hé thanh phé
Phi Quéc theo quy hoach

T Hang muché | Dungtichhé | Khanang cap nuéc
(Triéu m?) t6i da cho sinh hoat
(m3/ngd)
1 | H6 Duong Béng 10 69.000
2 H6 Clra Can 15 100.000
3 Hé6 Rach Ca 2 12.000
4 | H6 Rach Tram 3 20.000
5 H6 Sudi Lon 4 27.000
Tdng cong 34 228.000

Nhu vay kha nang cap nudc t6i da cho sinh hoat vdi viéc nang
cap hé Duong Doéng va xay mdi 4 hé theo nhu Diéu chinh QH xay
dung dao Phu Qudc, tinh Kién Giang dén nam 2030 da dugc phé
duyét thi kha nang cung cédp t6i da cho muc dich cap nudc sinh
hoat la khoang 228.000 m3/ngd.

Theo Diéu chinh QH xay dung TP Phu Qudc, tinh Kién Giang
dén nam 2030, du bao nhu cau dung nudc cho cac muc dich sinh
hoat, céng céng dich vy, du lich, cdng nghiép toan huyén dén
2030 la 120.000 m3/ngd.

Theo nhiém vu QH chung xay dung TP Pha Quéc dén nam
2040 va tam nhin dén ndm 2050, du b4o nhu cau dung nudc dén
2040 1a 160.000 m*/ngd. Néu cac hé nudc dugc thuc hién ding
theo QH thi s& dam bao nhu cau dung nuéc cho Khu kinh t&€ Pha
Qudc dén nam 2050 dy tinh 1a 220.000 m3/ngd.

Ngoai ra, con c6 thuc té€ sir dung nudc & du an du lich Vinperl
Phd Quéc: Hién khu du lich Vinpearl Phi Quéc da xay dung hé
théng hé chita nudc riéng va cac nha may nudc véi téng cong suat
10.500 m3/ngd, dap Ung nhu cau cta khu du lich. Nudc thai sau
tram xt ly tai khu du lich dugc téi s&r dung cho tudi cay, rira dudng,
tudi cd san gon ... cla khu du lich, lam gidm bét ganh ndng cung
cap nudc cho chinh khu du lich.

3. QUAN LY NGUON NUGC CAP CHO SINH HOAT TP PHU
QuicC

3.1.Qudn ly trir lugng nguén nuéc theo quy hoach

Quy hoach hé théng cap nudc phu hgp véi chién lugc phat
trién TP Phu Quéc can dua trén co s& can nhic ndng luc hé théng
c8p nudc hién hiu, cac tai nguyén nudc cé thé khai thac va tinh
toan du bao nhu cau phat trién. Dac biét can luu y dén cac yéu té
thuc tién dé tang tinh kha thi clia d6 4n quy hoach.

Giai phap quan ly nguén nudc cung cap cho sinh hoat TP Phu
Quéc theo quy hoach can tuan tha theo bén tiéu chi xac lap dua
trén Quy hoach téng thé hé théng cap nudc TP Phi Quéc nhu sau:

Tinh phi hop: Quy hoach téng thé cdp nudc phai phu hgp véi
quy hoach phat trién chung TP.Phi Quéc. Gidi phap quén ly nguén
nudc cung cap cho sinh hoat thanh phé Phd Quéc can xét dén
thuc té phat trién ctia hé théng cap nudc hién nay.

Tinh kha thi: Giai phap quén ly nguén nudc cung cap cho sinh
hoat TP Phu Qudc can tuan tha theo Quy hoach, huéng téi dap
Ung nhu cau cap nudc t6i da ctia TP Phi Quéc, nhung can dam béao
kha nang trién khai thuc thi dugc trén thuc té.

Tinh déng bg: Gidi phap quan ly nguén nudc cung cap cho sinh
hoat TP Phi Quéc theo quy hoach can dam bao tinh déng bo gilra
viéc phat trién nguén nudc - nha may nudc - mang ludi cap nudc -
khach hang tiéu thu nudc ctia TP Phd Quéc.

Tinh linh hogt: Giai phap quan ly nguén nudc cung cap cho sinh
hoat TP Phu Quéc theo Quy hoach can dé xuat cac chuong trinh,
k& hoach c6 tinh linh hoat, khéng bé cting, dé cé thé diéu chinh
nho trong qua trinh thuc hién khi c6 diéu kién thuc té€ va du bao
thay d6i, hodc xuat hién nhiing yéu t8 mai.

Hudéng nghién clu phat trién cac nha may nudc sé phu thudc
vao nguén nudc thd va phan bé khu vuc tiéu thu nudc sach trong
tuong lai, cing nhu xét dén cdu trdc clia hé théng cap nudc. Céng
sudt nha may nudc can bam sat kha nang tiéu thu trong thuc té va

Bang 3. Diéu chinh 1§ trinh xdy dung cdc hé nudc va cdc NMN theo quy hoach

1T Hang muc hé Dung tich hé NMN 2020 NMN 2030 NMN 2040 NMN 2050
(Triéu m?) (m*/ngd) (m?*/ngd) (m*/ngd) (m*/ngd)
1 Ho6 Ducng Déng 10 23,000 65,000 65,000 65,000
2 H6 Clra Can 15 55,000 95,000 95,000
3 H6 Rach Ca 2 10,000
4 H6 Rach Tram 3 20,000
5 H6 Sudi Lon 4 20,000
Tdng cdng 34 120,000 160,000 220,000
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déng b vai phét trién ngudn va mang lugi dé tranh tinh trang nha
may xay dung xong nhung khéng van hanh hét céng suat trong
thai gian dai lam lang phi nguén luc ctia xa héi.

Quy hoach cap nudc da dé xuat phuong an phat trién hé théng
cap nudc TP. Pha Quéc theo cac giai doan dén nam 2030, 2040 va
tam nhin dén nam 2050. Giai phap quan ly ngudn nudc cung cap
cho sinh hoat TP.Pht Quéc can xac lap 16 trinh dau tu va xac dinh
cac du &n uu tién trong giai doan dén nam 2030 cia quy hoach cé
y nghia rat quan trong dé€ lam cg s&: Xay dung k& hoach phét trién
hé théng cap nudc dap ung nhu cau st dung nudc sach; Lap ké
hoach dau tu ngdn han, trung han va dai han phat trién hé théng
cdp nudc trong ting giai doan; Theo déi, kiém soat va quan ly qua
trinh gia tang nhu cau st dung nudc theo dién bién clia qua trinh
dé thi hoa trong thuc té; Tim kiém, sdp x€p va phan bé vén dau tu
hgp ly, tranh tinh trang chéng chéo hodc thiéu vén. Chinh vi vay,
viéc dé xuat 16 trinh xay dung cac hé va cac nha may nuéce véi cong
sudt ban dau phu hop véi giai doan trudc mat va cé 16 trinh tang
dan theo tling giai doan la rat can thiét.
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Hinh 2. S¢ do dinh hudng quy hoach cdp nudc dot dau

| ISSN 2734-9888

Cén cu vao dinh hudng quy hoach cép nudc dot dau duoc
thé hién trén Hinh 1, cdn cU vao du bao vé dan s6, nhu cau
dung nudc cla hién tai va cac giai doan tiép theo, can cu vao
dung tich cta cac hé c6 kha nang khai thac t6i da, dé xuat diéu
chinh 16 trinh xay dung cac hé nudc va cac NMN theo quy
hoach cu thé nhu dugi day.

Hién tai da c6 Nha may nudc Duong Dong, cong suat Q =
23.000 m?/ngay cung cip nudc cho 100% dan sé & thi tran
Duang Péng, mot phan thi trdn An Thdi va mot phan khu vuc
Bai Trudng, ngudn nudc lay tir h6 chiia nuéc Duong Dong.

Da6i véi giai doan 2030: vi hé nudc Duang Bong hién da khai
thac hét cong suat thiét k&, nhu cau diing nudc ngay cang tang,
doi hoi phai ndng cdp hé chira Duong Bong dé dam bao nhu
cau ngay cang tang trong tuong lai, nang céng suat nha may
nudc Duang Bong tir 23.000 m*/ngay Ién 65.000 m*/ngay. Theo
QH da dugc phé duyét, giai doan nay can xay dung ho Clra Can
c6 dung tich dap Ging cong suat nha may nuéc Clra Can dé xuat
cho giai doan dau la 55.000 m3/ngay, d& ddm bao toan HTCN cé
cong suat thiét ké [a 120.000 m*/ngay.

Da6i véi giai doan 2040: dé xuat ma rong hé Clra Can ¢6 dung
tich t6i da theo quy hoach dap Ung céng suat nha may nudc
Clia Can giai doan hai la 95.000 m*/ngay, dé dam béo toan
HTCN c6 c6ng sujt thiét k& 13 160.000 m*/ngay.

DGi véi giai doan 2050: do du thdo QH chua dugc thuc hién,
nén tac gia dé xuat xay dung thém 03 hoé con lai dap Ung céng
sudt cac nha may nudc cu thé nhu trong Bang 3, dé dap (ng
nhu cidu dung nudc cta TP. Phi Quéc & giai doan nay la 220.
000 m®/ngay.

Viéc diéu chinh 16 trinh xdy dung cac hé nudc va cac NMN
theo quy hoach nhu Béng 3, sé giup dia phuong xac dinh dugc
du an cap nudc trong diém, mébi giai doan 2030 va 2040 chi can
uu tién dau tu thém mot du an cdp nudc la ddm bao theo nhu
cau.

D6i véi nha may nuéc dang st dung nudc ngam lam nguén
nudc thoé thi c6 thé tiép tuc khai thac dén hét nién han. Vé lau
dai, nén uu tién st dung nguén nudc hé cho cac nhu cau sinh
hoat, d6ng thdi gidm bat va tién dén han ché st dung nguédn
nudc ngam cap cho sinh hoat (khu vyc néng thén) theo hudng
chuyén dan thanh nguén nuéc du phong chién lugc trong
tuong lai. Nuéc ngdm van cho phép khai thac dé tréng trot, tuy
nhién can dugc cip phép theo quy dinh hién hanh va c6 kiém
soat chat ché.

3.2. Quadn ly kiém sodt chdt lugng nguén nuéc

Quan ly kiém soat chat lugng nguén nudc dugc trién khai
theo cd hai giai doan:

- Giai doan lua chon khai thdc va s& dung nguén nudc

+ Nghién ctiu va danh gia tac déng tiéu cuc dén dong chay
va ché d6 thuy van, xay dung quy trinh kiém soat, theo déi chat
lugng, tr lugng ngudn nudc va ké hoach tng pho nham dam
bao an toan cap nudc.

+ Thuc hién tét cac quy ché bao vé méi trudng hién hanh
dac biét la lién quan dén van dé bao vé ngudn nudc.

+ Tang cudng kiém tra, kiém soat, dic biét |a déi véi cac co
s ¢O6 nguy cd gay 6 nhiém cao (nhu bai chon lap rac, NMXL
nudc thai...) vé viéc tuan tha cac cong tac bao vé méi trudng.

+ Tuyén truyén, nang cao nhan thuc, y thic cta doanh
nghiép va céng dong trong van dé bao vé moi trudng.

+ Quan ly nghiém ngdt viéc st dung hoa chat, thudc bao vé
thuc vat va phan bén trong san xudt ndng nghiép va nudi tréng
thay san. Nghiém cdm s dung cac loai hoa chat gay nguy hai
cho moi trudng va suc khoe con ngudi.



+ Clng ¢6 va xdy dung méi cac tram quan trac va lap dat
cac thiét bi quan trac 6 nhiém va thiét bi xét nghiém mau nudc
tai cac vi tri I8y nudc trén hé, séng, rach va tai cac diém xa nudc
thai.

+ Thuc hién chuong trinh giam sat va QL mo6i trudng hang
thang, hang ndm c6 bao cao téng két, rat kinh nghiém dé lam
t6t cong tac bao vé vé sinh nguén nudc.

- Giai doan di vao hoat déng:

+ Xay dung k& hoach cdp nudc an toan va trién khai thuc
hién dang quy hoach va diéu chinh Quy hoach khi da dugc
duyét.

+ Ban hanh quy ché quan ly van hanh; gidm sat, kiém tra
viéc thuc hién theo dung quy hoach da dugc duyét.

+ Ban hanh quy ché bdo vé vé sinh méi trudng cho céac
nguén nudc, nhat la nguén nudc hé dung dé cap nudc sinh
hoat.

+ T8 chiic gidm sat chat ché nguén nudc thai sinh hoat va
san xudt xa vao cac séng ho, tat ca cac d6 thi, khu dan cu, cac
KCN déu phai xay dung tram x& ly nudc thai hoan chinh mdéi
dugc phép di vao hoat dong.

+ T8 chiic, ca nhan khai thac néu tién hanh hoat dong bom
hat nudc, thao kho dan dén ha thdp muc nudc dudi dat gay can
kiét ngudn nudc thi phai ditng ngay viéc bom huat nudc va thuc
hién cac bién phap han ché, khic phuc theo chi dao cua co
quan thuc hién nhiém vu quan Iy nha nudc c6 thdm quyén; néu
gay thiét hai thi phai béi thudng theo quy dinh cta phap luat.

+ Khu chta nuéc thai phai dugc chédng thdm, chéng tran
bao dam khéng gay 6 nhiém nguén nudc.

+ Trong trudng hgp xay ra su c6 & nhiém nguén nudc, co
quan nha nudc c6 thdm quyén & dia phuong cé trach nhiém
xac dinh ré nguyén nhan, t6 chirc, ca nhan gay ra su c6; phdi
hgp gidm thi€u tac hai do su c8 gay ra; giam sat, danh gia muc
dd suy giam chat lugng nudc, thiét hai do su c6 gay ra dé yéu
cau déi tugng gay ra su c6 boi thudng thiét hai;

+ Tang cudng cong tac kiém tra, thanh tra lién nganh, giam
sat chat ché va thudng xuyén cac hoat déng bao vé moi truong
nudc cla cac ¢ sé san xuat trén dia ban;

+ Binh huéng doanh nghiép 4p dung céng nghé san xuat
sach han trong qua trinh san xuat dé bao vé maéi trudng.

+ Can quy hoach chi tiét cac khu vyc nuéi trong thay san,
kiém soat chat cac hoat dong nubi trong thiy san tu phat va
nudc thai phai dugc xt ly dat Quy chuan trudc khi thai vao moi
trudng;

+ Nang cao chat lugng nguén nhan luc, nang cao trinh dé
chuyén mén nghiép vu vé hoat dong quan trdc va phan tich
moi trudng.

4, KET LUAN

Phu Quéc la thanh phé dao co6 diéu kién tu nhién phong
phu, phu hgp dé phat trién du lich va vi tri dia ly kha thuan lgi
dé két ndi vdi cac trung tdm d6 thi I6n trong vung Déng Nam A,
qua d6 lam tdng thém siic hdp dan cda phat trién du lich. Ngay
11/5/2010, diéu chinh Quy hoach chung ddo Phu Quéc dén
nam 2030 da dugc Tha tudng Chinh pha phé duyét, tai Quyét
dinh s6 633/QD-TTg. Ngay 22/5/2013, Khu kinh té Phu Quéc
dugc thanh lap theo Quyét dinh s6 31/2013/QD-TTg cua Thu
tuéng Chinh phu. Sau d6, nam 2014 va nam 2015, mot s6 nodi
dung trong Quy hoach chung xdy dung dado Phu Quéc dugc
Tha tudng Chinh pha phé duyét diéu chinh cuc bé. Cac d6 an
quy hoach chung néu trén da la co s& quan trong cho cong tac
quan ly, phét trién tai Pha Quéc trong nhitng nam qua.

Theo Nghi quyét ctia Uy ban Thudng vu Quéc hoi, TP. Ph
Qudéc dugc thanh 13p trén co s& nguyén trang toan bo dién tich
tu nhién va quy mo dan s6 179.480 ngudi ctia huyén Phu Quéc.
Nghi quyét ctia Uy ban Thudng vu Quéc hoi cé hiéu luc thi
hanh tir 1.1.2021. Vi vay, quy hoach ngudn nudc trong Diéu
chinh quy hoach chung dugc phé duyét theo Quyét dinh
s6 633/QD-TTg, cho toan TP Phu Quéc la 5 hé véi dung tich
khai thac t6i da la 228.000 m3/ngd va da phan dgt xay dung cu
thé dén nam 2030. Tuy nhién, cho dén nay, Phu Quéc da trai
qua khoang 10 nam thuc hién co ban theo Diéu chinh quy
hoach chung, b8i cdnh phat trién da c6 nhiéu thay ddi, dan dén
viéc nhin nhan, danh gia, quan diém phat trién va dinh hudng
quy hoach chung cla toan dao - nay la TP Phi Qudc, cling can
dugc nghién ctu, dé xuat phu hgp véi nhiing yéu cau va béi
cdnh ma&i mot cach téng thé, véi nhitng tdm nhin va chién lugc
phat trién phu hgp, thai han quy hoach cling can dugc xac dinh
la dén nam 2040 va tam nhin dén nam 2050 cho phu hgp véi
cac quy dinh hién hanh déi véi thai han quy hoach chung cac
khu chiic nang. Chinh vi vay, viéc nghién ctu dé xuat quy
hoach va quan ly nguén nudc cung cap cho sinh hoat la mot
trong nhiing ndi dung can thiét trong nhiém vu quy hoach
chung cua TP Phu Quéc.

TAI LIEU THAM KHAO

1. Quyét dinh 56 633/QB-TTg ngay 11/5/2010 ctia Thu tuéng Chinh phd vé diéu
chinh Quy hoach chung dao Phd Quéc dén nam 2030.

2. Quyét dinh 56 31/2013/QD-TTg ngay 22/5/2013cda Thi tuéng Chinh pha vé
viéc thanh lap Khu kinh té Phi Qudc

3. Quyét dinh so 84/QD-TTg ngay 19/01/2018 cla Tha tudng Chinh phi phé
duyét K& hoach phaét trién do thi tang truéng xanh Viét Nam dén nam 2030;

4. Quyét dinh s 1566/QD-TTg ngay 09/8/2016 phé duyét Chuang trinh Qudc
gia bdo dam cdp nudc an toan giai doan 2016-2025.

5. Quyét dinh 2502/2016/QD-TTg ngay 22/12/2016 vé viéc phé duyét diéu chinh
dinh hudng phét trién cdp nudc do thi va khu cong nghiép Viét Nam dén nam 2025
tdm nhin dén ndm 2050.

6. Quyét dinh s6 167/2017/QD-TTg ngay 31/10/2017 phé duyét Chueng trinh
muc tiéu ting phé véi bién di khi hdu va tang truéng xanh giai doan 2016-2020.

7. Thong tu s6 08/2012/TT-BXD ngay 21/11/2012 Hudng dan thyc hién bao dam
€dp nudc an toan.

8. Nhiém vu Quy hoach chung xéy dung Khu kinh t& Phd Qudc dén ndm 2040 va
tdm nhin dén ndm 2050

9. Nghi quyét cta Uy ban Thuong vu Qudc hoi, vé viec thanh [ap TP Phi Qudc c6
hiéu lyc thi hanh tir 01/01/2021.
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Nghién cuu ung dung bé téng siéu tinh nang -
UHPC cho xay dung cau tai Viet Nam

Research on the application of Ultra High Performance Concrete - UHPC for bridge

construction in VietNam
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'Phé Chu tich HOi Bé tong Viét Nam - VCA;
Email: vietbach57@yahoo.com;
2Céng ty CP Sang tao va CGCN Viét Nam.

TGM TAT:

Nghién ciu bé tong siéu tinh nang (UHPC) tng dung cho ket cau
xay dung 13 finh vuc nghién ciru duge nhigu sy quan tam trén the
giai ciing nhu & Viet Nam. UHPC |3 céng nghe mai, cho phép che
tan ddm cdu vai kich thuac mang, nhe, khang &n man, tudi thy cao,
giam chi phi bao tri tdi da va cho phép ddy nhanh tign da thi cang.
Bai trinh bay nhitng nghign ciu vé UHPC va dé xuat mat sd dang

ABSTRACT:

Research on Ultra High Performance Concrete (UHPC) applied to
building structures is field lots of attention in the world as well as
in Vietnam. UHPC is a new technology. allowing to manufacture
bridge beam with thin, light dimensions, corrosion resistance,
long life, maximum cost reduction for maintenance and allows to
speed up construction. This paper presents researches on UHPC
and proposes some types of beam cross-sections applied to
bridges.

Keywords: [IHPC elasticity; stress-deformation curve; cut-
resistant; beam UHPC; Double Tee beam.

1.TONG QUAN

Trong khodng 30 nam gan day, tai cac nudc cd nén cong
nghiép phat trién cing nhu & Viét Nam ta, da c6 nhiéu nghién ciu
vé bé tong cudng dé cao va siéu cao. Dac biét la UHPC - moét loai
bé téng ma cudng dd chiu nén cé thé 1én dén 200 Mpa. Bé téng
nay dugc bd sung cét soi thép, sgi téng hgp hay sgi lai Hybrid vao
hén hgp thanh phan dé tao ra UHPC khéng chi c6 cudng dé chiu
nén siéu cao ma con co cac tinh nang vuot tréi khac nhu: cuéng do
chiu kéo, Modul dan héi, d6 déo dai va kha nang chéng an mon.

| ISSN 2734-9888

Hinh 1. UHPC c6 nhiéu uu diém khi sit dung trong sén xudt dam ciu

Theo nghién ctu clia Kim Jee-sang va cong su (TLTK [2]) thi c4u
tric cta UHPC la vé cling déc chac. Cac két qua nghién clru con chi
ra rang, néu moét loai bé tong c6 cudng dod chiu nén & tudi 28 ngay
dat trén 120 MPa thi su 4n mon c6t sgi thép sé duoc gidi han & bé
mat bén ngoai clia bé tong. K& c3 khi nhiing sgi thép gan bé mit
két cau bi an mon ciing khéng ¢é su lan truyén an mon vao trong
sau téi 5mm phia duéi bé mat.

Hinh 2. Cac thé hé UHPC da dugc nghién ctiu trén toan thé gidi

Cac thi nghiém vé muc d6 tham Clo da dugc thuc hién trong
cac loai bé tong thudng (NC), bé tdng chat lugng cao (HPC) va bé
téng siéu tinh nang (UHPC) bdi cac nha nghién cdu trén thé gidi
(TLTK [3] va TLTK [4]), két qua cho thdy UHPC c6 muc d6 tham lon
Clo rat nhé so vai 2 loai bé téng con lai (hé sé tham Clo nhé hon 45
lan so vai bé tdng thudng). Hay noi cach khac, kha nang bao vé
c6t thép trong UHPC cao hon rat nhiéu so véi céac loai bé tong
khéc. Diéu d6 c6 nghia I3, néu so vé tudi tho véi bé tong thudng
thi UHPC tang lén nhiéu lan va khi véi cudng dé trén 150 MPa thi
tudi tho clia két cdu c6 chiéu day 16p bao vé >20 mm cho tudi tho
trén 150 nam. Dic diém nay con duoc thé hién ré nét hon khi s
dung két cau tai méi trudng bién.



bong bdng séng Clu Long (PBSCL) la vung bi anh hudng
nhiéu clia thuy triéu va ciing la vung c6 nguy co méi trudng nudc
bi nhiém man va phén. Cling véi d6 la nhu cau xay dung ha tang
giao thong nong thon la rat 16n. Vi vay, Ngan hang Thé gidi - vién
trg ODA 3 bén qua WB cda chinh pht Nhat Ban, thong qua
chuong trinh tai trg du én LRAMP, da chon cau Tur O tai tinh Tra
Vinh dé hé trg xdy méi theo cong nghé st dung UHPC. Théng qua
dé, c6 thé dua ra cac danh gia vé kha nang thiét k&, ché tao, xay
dung, s dung va bao tri cac két cau cau UHPC.

Tham sé so viri bé tdng thwdng
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(=1 =) . = o —
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Hinh 3. Khd nang chdng dn mon Clo cia UHPC so v6i NC va HPC (TLTK [3])
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Hinh 4. So sanh mic d6 tham ion Clo ctia UHPC so vdi NC va HPC (TLTK [4])
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- TCVN 8826:2011, phu gia hod hoc cho bé tong.

- TCVN 8827:2020, phu gia khodng hoat tinh cao dung cho bé
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3. VAT LIEU CHE TAO UHPC

- Xi mang PC40 phu hgp véi TCVN 2682:2009.

- Silica Fume phu hop véi TCVN 8827:2020.

- Xi GGBS phu hgp véi TCVN 11586:2016.

- Cat thach anh phu hgp véi TCVN 9036:2011 va ACF 04 :2020.

- Sgi thép ma dong cudng d6 cao phu hgp vai TCVN
12392:2018.

- Phu gia siéu déo géc PCE phu hgp véi TCVN 8826:2011 va ACF
04:2020.

- Nudéc tron phu hgp véi TCVN 4506:2012.

I

Hinh 6. Sgi thép (>2800 MPa)

3. CAC KET QUA NGHIEN CUU VE UHPC

3.1 Anh huédng ctia ham lugng sgi thép dén tinh cong tac
cGia hén hgp UHPC

Bang 1. Anh huéng cta ham luong soi thép dén doé chay xoé cua
hén hgp UHPC

Cap phéi Ham lugng sgi (%) Dé chdy (mm)
(P0.0 0.0 256
(P0.5 0.5 258
(P1.0 1.0 261
(P1.5 15 255
(P2.0 2.0 250
(P3.0 3.0 206
(P4.0 4.0 180

300
E I50 0—"'—"—'—'—““
g
F: 200 ‘l-H,h.
8 150
=
E
é 50
0
T S TR SR S | i
e So thép

Hinh 7. Anh huéng clia ham luong soi thép dén do chay xoé clia hdn hap UHPC
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Hinh 8. Thir nghiém dg chay xoe vdi cone ASTM (230

3.2 Anh huéng ciia ham luong sci thép dén su phat trién
cudng do6 chiu nén cia UHPC

Bang 2. Anh hudéng ctia ham luong soi thép dén cuong dé chiu
nén, mau D10xH20cm

3.4 Anh huéng ctia ham lugng soi thép dén su phat trién
cudng d6 chiu kéo ctia UHPC

St dung mau thir cé kich thudc kéo 5x10x50 cm, két qua dugc
thé hién qua bang va biéu d6 sau.

Bdng 4. Anh huéng cta ham luong soi thép dén cuong dé kéo tai
theo thdi gian

Sgi 1 3nay | 700 14 28 60
Cap phoi thép, Ngay Mgay Mgay ngay ngay | ngay
% MPa MPa MPa MPa
(PO 0 733 88,6 105,7 126,5 1454 | 146,6
CP1 1 93,6 1243 138,7 148,3 151,4 | 1543
(P2 2 103,5 136,9 148,3 159,6 164,7 | 1657
(P3 3 104,6 138,9 156,7 162,6 170,0 | 173,5
(P4 4 110,6 145,6 159,5 168,5 173,5 175,4
200,0
~. 180,0
g 160,0 —a—CPF0
5 1400 CP1
& 1200
£ 1000 =e=CF2
& g CP3
60,0 —o—CP4

1 3 714

28 60 )
Ngdy tuoi
Hinh 9. Anh huéng ctia ham lugng soi thép dén cutng do nén theo thdi gian
3.3 Anh huéng ctia ham lugng soi thép dén su phat trién

o phéi Sqi thép, 1 3 706 14 28 60
PP % ngay ngay 9%y ngay ngay ngay
(PO 0 19 34 3,7 4, 44 4,5
CP1 1 2,0 38 58 6,5 6,9 71
(P2 2 51 6,3 74 8,2 94 9,6
(P3 3 57 6,9 8,2 89 1,2 11,6
(P4 4 8,1 9,6 10,3 1,5 13,6 14,2

16
14 =g CP0
Fﬁ- 12 e C P11
=10
g g .CP2
g 6 cP3
B
= 4
S , —e—CP4
O 2 s
1 3 7 14 28 60 Ngay tud

Hinh 11. Anh huding ham luong soi thép dén phat trién cuding do chiu kéo theo thdi
gian

3.5 Anh huéng ciia ham lugng soi thép dén Modul dan héi
ctia UHPC

UHPC c6 mé dul dan héi thé hién kha nang bién dang dudi tai
trong khac biét rat I6n so véi bé téng thuong.

Bdng 5. Anh hudng ctia ham lugng soi d@én Modul dan hoi

cudng dé chiu uén cia UHPC — Modul dan hoi
Bang 3. Anh huéng cta ham luong soi thép dén cudng do chiu Tén mau thit PO P (P2 (P3 (P4
udn, mdu 10x10x40 cm Cubng donén (MPa) | 108 110 130 136 136
1 ngay | 3ngy | gy | 14| B | 60 1(mm/mm)
CGipphéi | thép, Mgay Mgay Mgay ngay ngay ngay 0.00005 0.00005 | 0.00005 0.00005 0.00005
% MPa MPa MPa €2(mm/mm) 0.00103 0.00104 | 0.00104 | 0.001041 | 0.001041
(PO 0 49 10,2 10,3 11,9 131 13,5 S1(MPa) 1.98 2.1 255 2.55 261
P 1 10,2 12,3 14,8 17,9 18 18,9 S$2 (MPa) 43.16 4432 52.28 54.52 59.08
P2 2 18,6 214 26,3 279 30,1 32,8 Modul (GPa) .02 433 50.13 52.44 56.98
(P3 3 19,1 27,9 28,7 31,2 338 36,1 M{‘;:“”:““‘ hai, GPa
(P4 4 20,3 26,4 31,6 335 36,8 37,6
40 50 —
%E CPO
%% o - 40
g 38 — —o—CP1 I
= %g e 30 |-
o 22 @=CP2
gk £ -
& - 20
2 g M —e—CP4 10 -
g —
2 Ngay tuoi | | I S
L 0 I 221 2973 4 Soi thép.%

1 3 7

14 28 60

Hinh 10. Anh huéng cia ham lugng soi thép dén cuding d9 chiu udn, mau 10x10x40
cm tai R28
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Hinh 12. Anh huéing ham lugng sgi dén Modul dan hoi
3.6 Anh huéng ciia ham luong sci thép dén kha ning
chéng mai mén caa UHPC




Cac két qua thr nghién ctu d6 mai mon ctia UHPC véi cac ham A
lugng soi thép khac nhau dugc trinh bay trong Bang 6 dudi day.
Bdng 6. Anh huéng ctia ham luong soi thép dén dé mai mon

S§TT Tén miu Ham Iugng soi thép, (%) B‘f’(gm‘)“’"
1 UHPC-0 0 0.17
2 UHPC-2 2 0.13
3 UHPC-3 3 0.11 >

UHPC khi c6 ham lugng cét sgi thép tir 2% dén 3%, kha nang
chéng mai mon tang 1én. Con néu so véi bé téng thudng dd mai

mon khoang 0.4 g/cm?, thi kha nang chdng mai mon ting khoang Hinh 14. Quan hé (ing sudt-bién dang clia UHPC khi chju nén (NF P18-710)
300% dén 350%. 1 /
3.7 Kha ning chéng tham ctia UHPC . /E
Bdng 7. Két qua xdc dinh khd ndng chéng thdm cta UHPC o C T U .40 :
Ap luc thi Két qua hién tuong thim {1 o
nghiém X X X X X X - i
MPa Mau 1 Mau 2 Mau 3 Mau 4 Mau 5 Mau 6 |
— — — — — — Design law at SLS Design law at ULS
14 Khong Khong | Khong | Khong | Khong | Khong Hinh 15. Dudng cong ting sust-bién dang khi chiu kéo theo Tiéu chun NF P18-710
thdm thdm tham thdm thdm thdm A suess(pa)
18 Khéng Khdng Khong Khdng Khdng Khdng
tham tham tham tham tham tham
2 Khéng Khdng Khong Khong Khéng Khéng
tham tham tham tham tham tham

Két qua trong Bang 7 thé hién UHPC c6 thé chiu duoc ap luc
tham trén 20 MPa. Cap chéng tham dat dugc >20 MPa, cho thay bé

téng UHPC c6 thé chéng xam nhap Clo rat tét, c6 nghia la kha cur :
nang chéng an mon Clo rat cao. dango e 000
N Ritrer

4. THIET KE VA CAC BUGC TiNH TOAN Hinh 16. Biéu d5 ting suat bién dang khi nén-kéo i véi UHPC (soft strain) NF P18-710

4.1 Phuong phap thiét ké 4.2 Mat cat dién hinh dam UHPC cho cau giao théng néng
Theo Co quan Quan ly Budng cao toc Lién bang Hoa Ky thén

(FHWA), tai bao cao FHWA-HRT-14-028, da nghién cliu phét trién
mot ho dam Pi bang UHPC (tuong ty Double Tee), nhung cho [ '
phép bé tri cap tap trung va tiét kiém vat liéu hon, dung cho tai | = T 1
trong I6n HL93, nhip tU 20-41 m. | L )

Trén cc s& nay, dé thuan tién cho ché tao khuén, du an LRAM e : --::- [ o —_'—_'
chon thiét ké mat cdt dam Tee/Double Tee cho céc cau cé tai trong =1 - — ! {
nhd hon hodc bang 0,65HL93 va nhip <24 m. Cu thé€ 1a 2 cau thiét L
k& 2x16 m, va 1 cau 3x20 m da dugc thiét ké va xay dung trong
nam 2018 tai 3 tinh la Thai Nguyén, Nghé An va Tra Vinh (BBSCL). Hinh 17. M3t it cla dam cdu UHPC da dugc st dung tai dy &n LRAM
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Hinh 18. B4 tri cap va thép clia dam Double Tee UHPC

35 b Y P 4 889 T e e oo g
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Hinh 13. Ho dam UHPC mat cdt chif Pi, nhip tir 20-41 m, tai HL93 (FHWA - Cuc quan
ly dutng cao toc lién bang Hoa Ky).

Dé thiét ké & trang thai gidi han SLS va ULS, NF P18-710 cho o —t \
phép st dung méi quan hé tng suat-bién dang ctia UHPC nhu Hinh 19. Méi néi doc giiia hai dam Double Tee tai hién truong bang UHPC dép ting
trong Hinh 14 va Hinh 15. FHWA - Hoa Ky
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Hinh 21. Dam hop UHPC hé lién khdi - cang trudc va cang sau
D -rr

Hinh 22. Ddm | UHPC
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Hinh 23. Dam U UHPC phan doan cang sau
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Hinh 24. Dam Double Tee UHPC bé rong 4m
4.3 Tinh toan
4.3.1 Trang thai gi6i han cuong do
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Hinh 27. Stic khang udn ca UHPC

UHPC thé hién kha nang chiu kéo vugt qua cudng d6 kéo khi nut,
cho tdi khi sgi thép bi kéo ra tai bién dang 0.007. Hé s6 stic khang c6
thé 1dy 0.8 xét dén muic d6 phan tan déng déu clia sgi thép.

Strc khang céat danh dinh, V,,

Via = Vid * Vg +V
Trong do:
0.18./f' ,b.d
rped = yb

Ve = ((f", / ta;:ﬂ" B, = ]

Hinh 28. Stic khang c3t clia UHPC

fea: Cudng dé chiu nén thiét ké cia UHPC (MPa);

fua: Cudng dd chiu kéo thiét ké ctia UHPC (MPa);

bw: Bé day sudn;

yb: Hé s6 triét giam 1.3;

Bu : Géc gilta hudng doc truc va mat phang nut xién, goc nay >30°;

1: Ung suét cat trung binh gay ra bai luc cit thiét

Oxu Oy : Ung sudt nén trung binh theo hudng doc truc va
vuong géc véi truc doc (MPa);

Bo: G6c ma tai d6 vét nut xién, nghiéng 45° so véi truc cla cau
kién va khéng tén tai luc doc trug;

Vipcd: CUGNg d6 chiu cat cda ciu kién dam;

Via: Cudng dé chiu cat cla soi thép.

Vped : Thanh phan chiu kéo hiéu dung clia cép cang dog, song
song vai lyc cat =0;

4.3.2 Trang thai gidi han st dung

a) Gidi han Ung suat:

NF P18 710 [4] gilr nguyén gia tri giGi han ng suat clia bé tong
UHPFRC nhu bé tong (ing suat trudc truyén théng theo Eurocode 2.

Ung suilt tam thévi 0.6f; e JF
trirde khi mét mat N
Ung suat sau khi hét  0.4f! or (0.45f) + 041
mit mat + & Mpa

Hinh 29. Theo 56 liéu thi nghiém (ing tiing du &n
b) Mat mat (ing suat:



Mat mat lau dai dua vao cac céng thic tinh kién nghj tir TCVN
11823:2017 hodc AASHTO (phan I6n dua vao thi nghiém);

NF P18-710 [4] gilt nguyén céch tinh mat mat (ng suat clia bé
téng UHPFRC nhu bé téng ting sudt trudc thong thudng.

Mat mat tuc thai cla UHPFRC c6 thé tinh truc ti€p néu biét mo
dun dan héi ctia bé tong.

¢) Khéng ché nut:

Tiéu chudn cta Phap NF P18-710, gi6i han vé bé rédng vét nut
cGia UHPFRC nhoé hon 1Tmm so véi bé téng truyén théng (Eurocode
2) trong cuing diéu kién moi trudng tuong Ung.

Da6i véi UHPFRC khong du ung luc, cho phép nit & TTGH su
dung, chiéu réng vét nit cho phép 0.3 mm (binh thudng); 0.1 mm
(khdc nhiét); 0.05 mm (rat khdc nhiét);

Ap dung TCVN 11823-5 (Muc 5.7.3.4 Tiéu chudn AASHTO-2014)
tinh khodng cach t6i thiéu gitta c6t thép chiu kéo trong trudng
hgp c6 cot thép thudng.

4.3.3 Phan tich két ciu

Phan tich theo phan ti hru han. Sir dung cac phan mém phan
tich k&t cau RM, MIDAS, ...

Gidi han vé dé véng tuan theo TCVN 11823-2:2017:

Tai trong xe ndi chung: L/800

Tai trong xe va/hodc ngudi di bé: L/1000

Tai trong xe phan hang: L/300

Tai trong xe va/hodc ngudi di bo phan hang: L/375

L: Chiéu dai nhip

: I ==
Hinh 30. Do vong dam double Tee 24m —  Hinh 31. Lic cat dam double Tee 24m —
Midas Midas

Hinh 32. Momen dam double Tee 24m — Midas

5. KET LUAN

1. Ba nghién ctu ché tao moét hé UHPC véi cudng chiu nén
120-180 MPa va cudng dé chiu kéo tir 7 MPa dén 14 MPa.

2.Da danh gia anh huéng clia ham lugng sgi thép dén céc tinh
nang ctia UHPC. Két qua thé hién UHPC c6 thé st dung ham lugng
soi thép lén dén 4% va cho két qua cao nhat so véi cac ham luong
khac.

3. Kha nang chéng tham cta UHPC dugc xac dinh véi két qua
trén 20 MPa. Qua d6 c6 thé khang dinh, UHPC dap Uing cac yéu cau
thiét ké két cdu va dd bén lau, chéng chiu an mon trong moi
trudng nuéc phén, nudc bién & khu vuc déng bang séng Cliu
Long.

4. Nghién ctu da dé xuat dang mat cat dam Double Tee s
dung UHPC nhip 16 m va nhip 20 m (ing suat trudc, don gian trong
ché tao, van chuyén, rat ngan thai gian trong cu I3p va thi céng
ma&i ni UHPC tai hién trudng.

5. Cudng dé chiu nén va chiu kéo I6n, mé dun dan hoi E I6n
nén tiét dién két cau dam thiét ké thanh manh.

6. Giam chiéu cao dam h/l = 1/28 ~ 1/35 ~ 1/38 gidm chiéu cao
mo try, giam chiéu cao dudng dap dau cau.

7. Két cau dac chac nén kha nang chéng thdm va chéng an
mon cao nén tang dd bén lau cda coéng trinh (100-150 ndm) giam
chi phi duy tu bao tri trong khai thac.

8. Két cau dam thanh manh nén trong lugng tinh tai ban than
nhé (gidm khodng 70% so vdi tinh tai ctia dam bé tong thudng)
nén gidam dugc chi phi xay dung méng va két cdu mé truy.

9. Ché tao nhiéu kiéu dang kién truc, tinh tai nhe dam bdo my
quan vdi cac cdng trinh can kién trdc dep, van chuyén va cau lap
vao vi tri nhanh chéng.

10. UHPC vdi cac tinh ndng dac biét (kéo tét, gidi han pha hoai
kéo 16n sau khi xuat hién vét nat dau tién) ap dung cho viing déng
dat I6n, va cac bo phan dé hinh thanh khép déo khi c6 dao dong
(chan tru cau)

11. Thai gian thi cong cong trinh nhanh hon, duc hang loat
trong nha may sé giam gia thanh. Dac biét hiéu qua véi khu vuc
Do6ng bang séng Clru Long vi ¢ thé van chuyén bang dudng thay.

12. Hién nay cac nha may bé tdng I6n déu cé thé lam chu cong
nghé vat liéu, ché tao cau kién dam UHPC (bé téng Tha Durc 1,
Soéng ba Viét Buc, Thanh Hung, Xuan Mai).

13. Tu van thiét ké da lam ch phuong phap tinh toan, tiéu
chuan ap dung, phan mém thiét k& da thiét k& va ché tao 65 cau
trén 13 tinh thanh tai viét nam cho két qua tét.

14. Chi phi xay dung coéng trinh hiéu qua va cé tinh canh tranh
caoc Chi phi xay dung cau gidm 15-30 % téng gia thanh so véi cau
st dung dam bé tong thudng.
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Danh gia kha nang tham nudc caa

tuong bé téng in 3D

Evaluation of water penetration of 3D printed concrete wall
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TOM TAT

In bé tong 3D trong xdy dung |3 qué trinh tao kinh cac ddi tugng (vat the
cding trinh) ba chiéu bang cach dép chong cac lap vat ligu beé tang |én nhau
va duge dinh dang dudi sur kifm soat cia may tinh dé tao ra vat the da dugc
vé san trén phan mém CAD (Computer-Aided Design). Vai vu vigt vé kha
ndng tao hinh, cong nghe in 30 thuimg duge dng dung dé in twing céng trinh
xay dung. Trong cong trinh xay dung, céu kien tuing cd tac dung bao che va
mat trong céc chi tigu quan trong ddi vai céu kign nay 13 kha ndng ching
thém. Bai bao nay trinh bay phwrong phap danh gig kha nang thém nudc coa
tuing b tong in 3D theo tigu chuén ASTM ESl4. Ma hinh thi nghigm tham
duge thyc hign trén tuing bé tang sau khi in 30 & 7 ngay tudi, khdi tring bé
tong in 3D ca kich thude 1100xIB00mm (rongxcan). Ket qua nghién ciru cho
thdy, mic di tham va he sd thém nudc cda twing bé tang in 3D thap hon so
viri tudmg gach dat sét nung, trang bé tang in 3D xudt hign thém chi yéu tai
vi tri tip giap giita 2 lap bé tang in 3D k& can nhau, nirdc khang thém qua vat
ligu bé tong & timg lap in, vi vay. can phai co gidi phap ching tham cho lap
twirng bé tang in 3D khi lap trang bé tong nay 13 twdng ngoai.

Tir khéa: Be tang, in 30, thdm tudng.

ABSTRACT

30 concrete printing construction is an additive manufacturing
technique, in which. a structure is built by adding concrete
layer by layer under CAD software control. 3D printing
techonology is used to print amazing concrete walls which are
exposed to environment, then water penetration resistance
becomes one of the most important properties to 3D concrete
wall. This paper presented a evaluation of water penetration of
3D concrete wall by ASTM ESl4. In this test, concrete walls
whose dimensions of I00xIG00 mm (width and height) were
printed and wet cured up to 7 days before testing. Results
showed that water penetrated through at interface between 2
printed concrete layers. whereas water did not penetrate
through each concrete layer, therefore, it is necessary to
apply water proof layer to 3D concrete wall in case that this
concrete wall is an external wall.

Key words. Concrete, 3D printing. water penetration

1. GIGI THIEU

Qua trinh tao hinh vat thé bing cdng nghé in 3D ¢ nét déc
d4o0 1a co thé tao ra vat thé véi bat ky hinh dang nao, va nhanh ma
khéng can khuén, qua trinh xay dung dugc thuc hién tu déng hoa
VvGi téc do cao, it lao dong, va dac biét |a loai bo dang ké chat thai
vat liéu trong qua trinh xay dung do thi cong céng trinh khéng can
van khuén. Bang viéc ap dung céng nghé in bé téng 3D sé c6 thé
gidm dang ké chat thai xay dung khi khéng can van khuén dé tao
hinh cdu kién xay dung, lugng bé tong trén dugc kiém soat cin
than trong hé thong tu déng va nguyén liéu ché tao muc in bé
téng c6 thé tan dung cac chat thai ran (tro xi nhiét dién, xa ban xay
dung, thach cao..), cac cdu triuc bé téng in 3D ¢ kha nang tiét
kiém dang ké chi phi xay dung, cai thién nang suat va trén hét, c6
thé han ché dang ké tac dong méi trudng bang cach st dung it vat
liéu hon va tao ra it chat thai hon. Hién nay, tat ca cac nganh san
xudt cta Viét Nam chung ta dang hudng dén viéc ing dung thanh
qua cla cach mang cong nghiép 4.0, va nganh céng nghiép xay
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dung cling khong ngoai [é. Cong nghé bé téng in 3D dung cho
nganh Xay dung la mét xu huéng cong nghé huéng dén phat trién
xay dung bén vimng khi c6 thé gidm dugc dang k& chat thai xay
dung, gidm nhan céng lao déng, tdng do an toan lam viéc cho
céng nhan xay dung, tang téc dé xay dung va gia tang tinh doc
dao vé kién tric cho céng trinh xay dung [1, 2, 31.

Doi vai in bé tong 3D, chat lugng cta khéi in dugc danh gia
thong qua tinh déng déu vé kich thudc, hinh dang, cudng do, bam
dinh va su ddc chac gilra hai 16p bé téng lién ké nhau [4, 5, 6].
Trong qua trinh in bé tédng, khéng khi cé thé bi cudn vao va tao
thanh khuyét tat 16 rong tai vi tri ti€p giap gila 2 1&p in, tr d6 lam
giam lién két bam dinh va tang nguy cd thadm nudc xuyén qua khoi
bé téng in 3D [7, 8]. Mét s6 nghién ctu cho thay rang, dé gia tang
lién két bam dinh va tang kha nang chéng tham nuéc cho khéi bé
téng in 3D, thém vao thanh phan hén hgp bé téng in 3D mot ham
lugng phu hop cda céc loai phu gia khoang nhu tro bay, silicafume
hoac khoang sét. Ngoai ra, cac chat cé tdc dung gia tang duéng ho



nodi sinh cho bé tong cling ¢ tac dung gia tang bam dinh va giam
thdm nudc cho khéi bé téng in 3D [9, 10].

Bai bao nay trinh bay két qua nghién ctu vé danh gia kha nang
tham nudc cltia khéi tudng bé téng in 3D theo ASTM E514 [11]. K&t
qua nghién ctiu c6 y nghia nhan xét kha nang chéng tham nudc, vi
tri tham nudc clia tudng bé tong in 3D so vdi tudng xay bang gach
dat sét nung.

2.IN 3D TAO HINH KHOI TUGONG BE TONG

Khéi tudng bé téng dugc tao hinh bang may in 3D, tudng c6
chiéu day 50 mm, réng 1100 mm va cao 1500 mm. Bé téng in 3D
thiét ké dat M500 & 28 ngay, cap phoi bé téng dung trong nghién
ctu thé hién & bang 1.

Bang 1: Cap phoi bé tong s dung trong nghién ctu

Xi médng (3t song Phu gia Nudc Phu gia Phu gia
PC50 (kg/m?) khodng (Lit/m?) siéu hda diéu chinh
(kg/m?) (kg/m?) déo dd nhét
(Lit/m?) (Lit/m?)
595 1190 240 179 89 18

May in bé tong 3D hoat ddng theo nguyén ly can truc dugc sit
dung d€ in tudng bé tdng dung dé thi nghiém thdm nuédc cla
tudng bé téng (hinh 1). Trudc khi in 3D, hén hop bé tong sé dugc
kiém tra tinh lién tuc cha dai bé téng trong qua trinh dun ra khoi
voi in, néu dai bé téng dun ra lién tuc thi sé chuyén sang budc in
3D lién tuc clla mdy in. Thi nghiém danh gia kha nang dun tao
thanh dai in bé tong lién tuc dugc thuc hién khi may in 3D diing im
mot ché trong khi vit dun vat liéu bé tong ra khai voi in tuong ting
(voi in vudng, canh 20 mm) véi luu lugng la 25 ml/s. Cac théong s6
clia qua trinh in 3D bé téng tao hinh mé hinh tudng nha & dugc
lua chon thir nghiém nhu sau:

- T6c d6 in (t6c d6 di chuyén clia voi in): 60 mm/s.
- Kich thudc voi in: voi in hinh vuéng cé kich thudc canh 1a 20 mm.
- Chiéu cao cta lép in: 10 mm.

Hinh 2. Kiém tra kha nang din bé tong qua voi in trudc khi thuc hién in 3D

3. THi NGHIEM PANH GIA KHA NANG THAM NUGC CUA

TUONG

Thi nghiém danh gia kha nang tham nudc cltia bé téng in 3D

dugc danh gia theo hudng dan cda tiéu chudn ASTM E514. Mé

hinh thi nghiém nay dugc thuc hién trén tudng bé téng sau khi in
3D & 7 ngay tudi, khéi tudng bé téng in 3D 6 kich thudc
1100x1600x50 mm (réng x cao x day), mé hinh thi nghiém nay thé
hién & hinh 3, 4 va 5. Ngoai ra, thi nghiém nay cling dugc thuc hién

véi khéi xay b&ng gach dat sét nung t6 mot mat dé so sanh véi
tudng bé téng in 3D. Gach dat sét nung Mac 75, c6 kich thudc
80x80x180 mm, tudng gach dat sét nung dugc xay va té bang vira
xi mang Poé6clang M100.

Cac thiét bi va dung cu can c6 dé thuc hién thi nghiém nay bao

gém: May bom nudc, hé théng 6ng phun tia nudc [én mat tudng,

hé théng tuan hoan nudc, may nén khi tao ap suat va thiét bi do ap
suat.

Trinh tu thi nghiém danh giad kha nang tham nudc qua tudng
bé tong in 3D thuc hién theo ASTM E514 nhu sau:

-In bé toéng 3D tao hinh tudng, hodc xay khoi xay bang gach

dat sét nung (gach 8x8x18 cm), mot mit dé hd, mat con lai té béng
viia xi mang hén hgp PCB40 néu la tudng gach dat sét nung. Khéi
xay dugc luu trong phong thi nghiém 14 ngay, thoi gian nay la téi
thiéu 7 ngay déi véi tusdng bé téng in 3D.

- L3p dat cac thiét bi: hdp mica, 6ng tuan hoan phun nudc va

thu héi nudc, voi phun khi vao hop mica.

-Tién hanh thi nghiém lién tuc 72 gid: khi bom vao trong hop
mica v&i ap luc 0,7 kgf/cm?, nuéc bom vao éng va phun lién tuc [én
bé mat khéi xay véi luu luong 150 lit/gid.

- Quan sat, ghi nhan cac hién tugng & mat khéi xay cé t6 vira xi
mang hén hgp PCB40 hodc mat sau cla tudng bé tong in 3D, va

thu héi lugng nudc tham qua khéi xay/tudng bé tong.

- Dua vao lugng nudc tham qua khéi xay/tudng bé téng, tinh

toan hé sé tham nudc cta khéi xay/tudng bé téng in 3D theo céng
thic sau:

4
TS
K: hé s6 thdm nudc (ml/cm?.s)
t: thoi gian thi nghiém (s)
S: dién tich khoi xay nam trong hop mica c6 phun nudc (cm?)
V: thé tich nudc thdm xuyén qua tudng (ml)

Cap nudc

Tudmg bé tong

in 3D
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Hinh 3. M6 hinh thi nghiém tham tugng bé tong in 3D thuc hién theo ASTM E514
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Bang 2: K&t qua thi nghiém tham tudng gach dat sét nung thuc hién theo ASTM E514

Mau thi Hién tuong Thoi |LUgngnudctham | .. o tham
nghiém ; : R qua thu ducgc ¥ )
gian (ml/cm?.s)
(ml)
Khéi xay gach |- Xuat hién vét nudc tham & mat sau khéi xay. 5 phut 0 0
dat sét nung
- Toan bd mat sau khéi xay bi tham udét, 2 canh tudng xuat hién vét tham nuéc. | 4 gid 0 0
- Xuat hién giot nudc bam trén tudng & mat sau khéi xay. 24 gio 0 0
- Xuat hién nhiéu giot nudc bam trén tudng & mat sau khoi xay. Cac giot nudc| 48 gi¢ 0 0
chay thanh dong tu trén xuéng dudi chan khéi xay.
- Xudt hién nhiéu giot nudc bam trén tudng & mat sau khéi xay. Cac giot nudc| 72 gid 22 78,6%107°
chay thanh dong tir trén xudng dudi chan khéi xay va chdy ra mang thu nudc.

Bang 3: K&t qua thi nghiém tham tudng bé téng in 3D thuc hién theo ASTM E514

Mau'fhl Hién tugng Thai gian Luong nudc tham Hé sé tham
nghiém : : qua thu duoc ¥ )
(ml/cm?.s)
(ml)
Tudng bé - Xuat hién vét nudc tham & mat tudng bé téng. 4 gi¢ 0 0
tong in 3D
- Toan bd mat sau tudng bi thdm udt, 2 canh tudng xudt hién vét thdm nudc. 10 gi&y 0 0
- Xuat hién giot nudc bam trén mat sau va 2 canh cla tudng. 24 gis 0 0
- Xuat hién nhiéu giot nudc bam trén mat sau va 2 canh cla tudng. Cac giot| 48 gid 0 0
nudc chdy thanh dong tai vi tri ti€p giap gilra 2 16p bé téng in 3D.
- Xuat hién nhiéu giot nudc bam trén mat sau va 2 canh clta tudng. Cac giot| 72 gid 15 53,6%107°

nudc chdy thanh dong tai vi tri ti€p gidp gitia 2 I6p bé tong in 3D va chay ra
mang thu nudc.

xuat hién thdm nudc & mit sau cla tudng va thé tich nudc thdm
xuyén qua tudng sau khi két thic qua trinh thi nghiém.

K&t qua thi nghiém tham tudng xay bang gach dat sét nung va
té mot mat bang vita xi mang, va tudng bé téng in 3D dugc thé
hién 1an lugt & bang 2 va 3. Hién tuong tham nudc trong qua trinh
thi nghiém tudng bé tong in 3D va tudng xdy bang gach dat sét
nung dugc thé hién lan

Hinh 4. Thi nghiém tham tuong cGa khoi  Hinh 5. Thi nghiém thdm tugng bé tong in
xdy bang gach dét sét nung thyc hién theo 3D thuc hién theo ASTM E514
ASTME514

4. KET QUA NGHIEN CUU

Thi nghiém tham tudng dugc thuc hién theo quy trinh ctia muc
3 & trén d6i véi tudng bé tong in 3D va tudng xay st dung gach
d4t sét nung dudc té mét mat bing vita xi mang, thoi gian thi Hinh 6. Nudc thdm qua tuong bé tong in ~ Hinh 7. Nudc tham sang mat sau cla khi
nghiém tién hanh lién tuc 72 tiéng. Trong qua trinh thi nghiém, 3D trong qud trinh thi nghiém thyc hién  xdy bang gach dét sét nung trong thi
ti€n hanh quan sat hién tugng tham, vi tri thdm, thoi diém bt dau  theo ASTMEST4 nghiém tham thuc hién theo ASTM E514
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K&t qua thi nghiém thé hién & bang 1 va 2 cho thay rang, kha
nang khang thdm nuéc cla tudng bé téng in 3D tét haon so vdi
tudng gach dat sét nung td vita xi mang mot mat. Hé s& tham
nudc cla tudng bé téng in 3D thap hon dang ké so vdi tudng gach
dat sét nung. Thi nghiém tham tudng thuc hién theo ASTM E514 la
thi nghiém moé phéng diéu kién thdm cla tudng bién (tudng
ngoai) clia cong trinh, trong dé kha nang nudc tham xuyén tudng
dugc thic ddy bang hé théng phun tia nudc lién tuc trong diéu
kién ap sudt 0,7 kgf/cm? dugc duy tri tdc dung lén tudng sudt
trong qua trinh thi nghiém. Trong di€u kién thi nghiém nhu vay,
tudng gach dat sét nung t6 mét mat (& mat sau) bi tham xuyén
nudc rat nhanh, ngay sau 5 phut thi nghiém thi vét tham nudc da
xuat hién & mat sau cda tudng, dén 4 gid sau khi thi nghiém thi
toan bd mat sau tudng da tham dam nudc, nudc tham xuyén qua
khéi xay va tao thanh dong chdy nhé c6 xu hudng chay ti trén
phan dinh cao cla tudng va xuéng chan réi di vao mang thu nudc,
hién tugng nay xuat hién r6 bat dau tu thoi diém 48 gid sau khi thi
nghiém. Qua quan sat trong qua trinh thi nghiém, nudc tham
xuyén tudng gach dat sét nung chd yéu qua vi tri mach vita lién két
gilia cac l6p gach xay, mach vira lién két nay c6 dé kin khit khong
déng déu va nudc dé tham xuy én qua tudng tai vi tri mach vira c6
nhiéu khuyét tat; 16 rong.

D0Gi véi tudng bé téng in 3D, hién tugng tham xuyén nudc van
xudt hién, tuy nhién, mic dé thadm va hé s6 tham nudc cda tudng
bé tong in 3D thap hon so véi tuding gach dat sét nung. Trong qua
trinh thi nghiém, cac hién tugng tham cua tudng bé tong in 3D
cling gan giéng vdi tudng gach dat sét nung. Tudng bé tong in 3D
bi tham nudc va bat dau xuat hién vét tham nudc tai mat sau ngay
sau 4 gid thi nghiém, toan bé mat sau tudng bi thdm uét va 2 canh
tudng bét dau xuat hién vét thdm nudc tai thai diém 10 gid sau khi
thi nghiém, sau 48 gi& thi nghiém, nudc tham xuyén qua tudng bé
tong, tich tu va tao thanh dong chdy nhoé c6 xu huéng chdy men
theo mach tiép giap gitta 2 I6p bé téng in 3D va chady xuéng chan
tudng réi di vao mang thu nuéc. Tuong ty nhu tudng xay bang
gach dat sét nung, nudc tham xuyén qua tudng bé téng in 3D chu
yéu tai vi tri ti€p xuc gitia 2 I6p bé téng in 3D, diéu nay c6 nghia I3,
tai vi tri ti€p xuc gitia 2 16p bé téng in 3D khéng di dac chac, ¢
ton tai khuyét tat va 16 réng dd 16n dé€ nudc tham xuyén qua. Vi
vay, dé gia tang kha niang chéng tham cho tudng bé téng in 3D
trong c6ng trinh xay dung, can phai c6 bién phap dé cai thién, gia
tang d6é déng nhat tai vi tri ti€p xuc gilta 2 |6p bé téng in 3D.

5. KET LUAN

Tu két qua thuc nghiém danh gid khd nang thdm nudc cla
tudng bé téng in 3D dugc tao hinh bang thiét bj va quy trinh in 3D
cla nghién ctu nay va so sanh vai tudng xay bang gach dat sét
nung, tac gia rut ra nhimng két luan nhu sau:

e Thi nghiém thdm tudng thuc hién theo ASTM E514 |3 thi
nghiém phu hgp dé moé phéng diéu kién thdm cda tudng bién
(tudng ngoai) ctia céng trinh, trong dé khd nang nudc tham xuyén
tudng dugc thic ddy bang hé théng phun tia nudc lién tuc trong
diéu kién ap suat dugc duy tri tdc dung lén tudng suét trong qua
trinh thi nghiém;

e Muic d6 tham va hé sé tham nudc cla tudng bé téng in 3D
thap hon so véi tudng gach dat sét nung. Cac hién tugng tham cla
tudng bé tong in 3D cling gan gidng vai tudng gach dat sét nung;

e Nudc tham xuyén qua tudng bé téng in 3D chl yéu tai vi tri
ti€p xuc gilta 2 16p bé téng in 3D. Can phai c6 bién phap dé cai
thién, gia tang d6 déng nhat tai vi tri ti€p xdc gilia 2 16p bé tong in
3D nham gidm do tham nudc cho tusng.
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TGM TAT:

Cac giai phap cong nghé hién dai trong xay dung ludn cén duge
nghién ctu va ap dung. Hién nay yéu céu (ng dung cac gidi phap
cong nghé than thién vai mai truang trong linh vuc xay dung |3
van dé thi s, cép thigt. Cang nghe bé tang l&p ghep duge tin
tirdng la giai phap “sach” hon bé tang toan khdi truyén thing, va
bé tang lap ghép dang dugc st dung ngay cang nhiéu trong céc
cong trinh xdy dyng vi nhigu vu diém trong da ca dic diém than
thién vai mdi truang. Bai bao nay nghién ciu dac diém va phan
|oai két céu dam bé tong |&p ghép dua trén cac yéu cdu céu tao
chia tigu chuéin chau Au. Cac budc tinh toén thigt ke cia mat dam
be tang 1p ghép dign hinh dua theo tieu chudn thiet k& chau Au
duoe trinh bay chi tigt cung vi dy tinh toan minh hoa. Day sé |a cac
thang tin hitu ich cho cac ki su xay dung khi ing dung ket céu lap
ghép vao cang trinh xay dung, |3 huang di pho hop vai sy phat
trign xanh cia nganh Xay dung.

Tir khaa: Dam be tong 14p ghep; tieu chuén chau Au; cang nghe
hién dai

ABSTRACT:

Modern technological solutions in construction always need to be
researched and applied. Currently, the requirement to apply
environmentally friendly technology solutions in the construction field
is a topical and urgent issue. Precast concrete technology is believed
to be a "cleaner” solution than traditional in-situ concrete, and
precast concrete is being used more and more in construction
projects because of many advantages, including its environmentally
friendly. This paper is devoted to study the characteristics and
classification of precast concrete beams based on the structural
requirements of Furopean standards. The design calculation steps of
a typical precast concrete beam based on European design standards
are detailed and illustrated with calculation examples. This
information is useful for engineers when applying precast structures
to construction works, which is a suitable direction for the green
development of the construction industry.

Keywords: Precast concrete beam, eurocodes, modern
technology

1. GIGI THIEU CHUNG

Hé théng tiéu chudn thiét ké két cdu cong trinh xay dung cla
Viét Nam TCVN hién nay dang dugc nhan dinh la chua déng bo khi
da s6 dugc dich theo tiéu chudn clia Nga nhung c6 tiéu chuin
TCVN 9386:2012 lai theo tiéu chudn chau Au; Ngoai ra mot sé tiéu
chudn TCVN ciing dugc cho rdng da lac hau va c6 do tré khi so
sanh vai hé théng tiéu chudn gbc dugc lua chon khi bién dich, vi
du TCVN 2737 so vdi tiéu chudn cda Nga tuong Ung. Chinh vi vay
nhu cau hoan thién Hé théng TCVN sao cho cap nhat, hién dai va
déng hé la cap thiét. Tha tudng Chinh pha ngay 09/02/2018 da
ban hanh Quyét dinh s6 198/QD-TTg [1] va B Xay dung ngay
29/06/2018 ban hanh quyét dinh s& 900/QD-BCDBTQ [2] dé€ hoan
thién hé théng tiéu chudn, quy chudn ky thuat xay dung trén lanh
thé Viét Nam.

Eurocodes (EC) la hé théng tiéu chuin vé thiét ké két cau cdng
trinh ap dung cho cac nudc thudc Lién minh chau Au va dang
dugc nhiéu nudc trén thé gidi dua vao st dung. Trong qua trinh
hoi nhap hién nay, viéc soat xét va bién soan hé théng tiéu chuin
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xay dung déng bd, hién dai, hai hoa, tiém can vdi tiéu chudn quéc
té 1a mot trong nhing nhiém vu quan trong doi v6i nganh xay
dung. Cac tiéu chudn nay hién nay dang dugc B6 Xay dung chi dao
thuc hién chuyén dich thanh tiéu chuan Viét Nam.

Bé tdng lap ghép néi chung va dam bé téng lap ghép noi riéng
hién nay dang dugc st dung rat rong rai trén khap thé gidi va ca &
Viét Nam dac biét la trong cac céng trinh dan dung va ciu dudng.
Véi nhiting uu diém ndi bat so véi BTCT truyén théng nhu sau: Tiéu
hao dién nang cho cac ché phdm bé téng cét thép déi véi Tm? nha
@ it hon 3 1an so vGi cac cong nghé san xuat bé téng cot thép hién
nay; Tiéu hao nguyén vat liéu co ban (xi mang, cat, séi, da dam...)
it hon 1,5 lan so véi xay dung lién khéi va sir dung panel; Gia tang
15 - 20% dién tich hru dung so véi xdy gach; Gidm gia thanh cda
cac két cau chiu luc trong nha, c6 tinh td6i chi phi dugc béi hoan tir
viéc gia tang dién tich; Yéu ciu vé tay nghé clia céng nhan xay
dung khong khat khe do khéi lugng céng viéc khong nhiéu tai dia
diém thi cédng ciing nhu tai day chuyén c6ng nghé; Ngoai ra, uu
diém c6ng nghé xay dung l13p ghép gitp rat ngén thdi han thi



cdéng 1,5 lan so véi xay gach va xay lién khoi; Cac két cau déu dugc
san xuat trén day chuyén trong nha may, do d6 dam bao kiém soat
dugc chat lugng.

Mdc du da duogc st dung tai Viét Nam tu kha [du va hién nay
dang phat trién manh véi sy tham gia cla nhiéu céng ty 16n,
nhung céc tiéu chuan thiét k& ciing nhu chi dan ky thuat vé dang
két cdu 13p ghép van chua cd. Vi vay trén cc s& hoi nhap va chudn
bi cho su thay déi ctia hé théng TCVN trong thdi gian tdi, cac tac
gia da nghién ctiu tinh toan dam bé téng Idp ghép theo tiéu chuén
Chau Au. Pay sé la tai liéu hiu ich cho cac ky su trong thuc hanh
thiét ké cong trinh bé tong 13p ghép phu hgp véi hé théng tiéu
chuén hién dai, tién tién.

2. DAC PIEM VA PHAN LOAI DAM LAP GHEP

Dam la cau kién cha yéu nam ngang khi chiu luc trong hé két
cau khung. Chang co tiét dién dang lang tru vai khd nang chiu uén
(300-800kNm) va chiu cét (100-500 kN) I6n. Trong cac tiéu chuin
san pham cla chau Au, ching tao thanh mét phan cla cac “cau
kién két cau tuyén tinh” theo BS EN 13225 (2013) [3] nhung cha y
rang tiéu chuan nay la chi cho ban than dam don va khéng mé
rong ra thiét ké cho cac dam trong hé khung. Trong moét két cau bé
tong 1ap ghép, dam phai d& dugc trong lugng ban than cla cac
tdm san va c¢6 da kha nang chiu cac t6 hgp tai trong c6 thé xuat
hién, vi du luc xodn sé xuat hién trong giai doan xay dung khi cac
cdu kién san dat vé mét phia ctia dam. Nhiing yéu cau nay can phai
xem xét trong ca viéc thiét ké dam va thiét ké méi néi gilra dam va
cot.

Dam dugc phan lam hai loai: bén trong va bén ngoai (bién).
Cac dam bén trong thudng chiu tai trong d6i xtiing vi cac tdm san
dat & ca hai phia clia dam, va vi vay tiét dién ca dam bén trong la
d6i xtiing nhu Hinh 1a. Tiéu chudn thiét k& gi6i han thudng la toi
thiéu hoa chiéu cao dam dé t6i da hoa khodng tréng clia tang va
giam chiéu cao phia duéi (downstand). Vi ly do nay, cac dam phia
trong thudng dugc thiét ké trudc dé téi da hoa tinh nang cha két
cdu. DE t6i thiéu chiéu cao phia dudi, mét phan cla ddm cé thé bi
Idm vao trong chiéu day cla tdm san, dang dam nay goi la dam
ch T ngugc. DAm bén trong c6 thé dugc thiét ké két hgp véi tam
san vdi vai trd nhu la canh chiu nén. Dam bén ngoai la dam chiu tai
khong déi xtiing nhu trong Hinh 1b. Luc x0an sé sinh ra khi cac tdm
san dat lén chot d6 vi dusng tac dong cla tai trong khong tring
VGi trong tdm clia dam. Luc xodn vi vay phai xem xét trong qua
trinh thiét ké. D& cac dam bién khong bi mat 6n dinh bén do
manh, cac giGi han vé chiéu cao h va bé rong bw ctia dam dugc quy
dinh trong EN 1992-1-1, muc 5.9 [4]. Cac quy dinh nay xét trong
trudng hop dam khéng cé da gidang bén trong két cau hoan thién.

BE vy

Lebo b (b)

Hinh 1. Loai dam: (a) phia trong hinh chit nhat va chit T nqugc; (b) Dam bién L- va
dam tudng liing (spandrel)

Mat ct ngang tiét dién c6 thé Ia hinh chit nhat, nhung dé
tranh phai dat van khuén tai bién bén ngoai dam, tiét dién thuéng
¢4 hinh L nhu trong Hinh 1b. Cadc dam v&i phan phia trén cao dugc
biét t6i 1a dam “tudng Iting” (spandrel), trong d6 cac lién két dé
ngan 1at dam cung cdp bdi céc thanh thép nho ra tir cét. Nhiing
dam nay thuong dugc st dung theo chu vi clia cong trinh, vi du
ching sé hinh thanh mét hang rao cho bai d6 xe khi st dung lam
dam bién. “Tudng ling” thudng dugc st dung dé tao thanh mot
I6p bao khé xung quanh chu vi cda tda nha bang cach lam mot
tdm chén thai tiét tam thoi gilia cac tang cao lién tiép.

Dam bién hinh L chiu tai trong san khéng déi xting. Phan cua
dam d& san dugc goi la “phan phia dudi” (Boot), va phan than
chinh dugc goi la “phan phia trén” (Upstand). C6 hai loai dam bién
dugc thé hién trong Hinh 2: Loai |, 1a loai c6 phan phia trén réng va
dugc str dung nhu mét phan cla tiét dién chiu luc (Hinh 2b). Loai ll,
1a loai c6 phan phia trén hep va dugc st dung nhu van khuén cé
dinh cho cac tdm san va dugc coi la toan khéi véi phan bé téong d6
tai ché tai cudi cac tdm san (Hinh 2a).

Ihiép cha lin kit
Cie Lo libn kit

Hinh 2. Dam bién tiét dién chix L: (a) ban Iap ghép va (b) 1dp ghép

Khong gidng nhu thiét ké bé tdng c6t thép toan khoi, mat cat
tiét dién va thép thanh dugc thiét ké dé thda man cac yéu ciu cho
trudc, thiét ké bé tong lap ghép thi ngugc lai. Mot bo cac tiét dién
dam da dugc chudn héa va quyét dinh tu trudc sé dugc chon dé
san xuat tai nha may theo cac yéu cau cla da sé két cau cong trinh.
Cac thanh thép chiu uén va cat dugc tinh todn t6i uu vé sé lugng
tuong Ung vdi kich thuéc méi dam. Cac thiét ké dugc chuan héa va
chuén bi tir trudc cho cac dam va cé thé chi thay déi vé chiéu cao,
bé réng va sé lugng thanh thép. Mac du ngudi thiét ké cé thé chon
bat ky loai bé téng nao, nhung trong thuc hanh nha san xuat sé
mong mudén han ché chi con hai loai, mét la cho bé tong cét thép
théng thudng, va loai con lai cho bé tdng Ung suat trudc. Vi ly do
thuc hanh cua viéc thao dg, loai bé tong C32/40 dugc st dung cho
dam bé téng cbt thép théng thudng va loai bé tong C40/50 dén
C50/60 dugc st dung cho dam bé téng ting suat truée.
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3. TiNH TOAN DAM LAP GHEP THEO TIEU CHUAN CHAU AU

Tiét dién dam lap ghép c6 céc ddc tinh clia dam don co ban.
Vi cac tiét dién cu thé va cdc mau gia cudng chiu udn va chiu cat,
cac yéu cau sau sé dugc tinh toan:

1. Stic khdng mémen gidi han

2. Stic khang cat gidi han

3. Stic khang xoén

4, Suc khang go d&

5.D06 cling uén (= gidi han bién dang)

S8 lugng thanh thép dugc cat theo su phan bé cila mé men va
luc ct thiét k& Hinh 3a&b thé hién cdc mau gia cudng dién hinh
cho dam chit L. DAm nay sé dugc st dung dé mé ta quy trinh thiét
ké trong cac phan tiép theo.

3.1.1 Stic khdng mémen giéi han

a) Dam loai I: Loai dam nay dugc thiét ké st dung vdi tat ca cac loai
cau kién san nhu loai san 16i réng, san chit|, san bang van. Thép thanh
& dinh ctia @€ dam dugc bo qua trong tinh toan. Nhu trong Hinh 4 gia
thiét la chiéu cao t6i truc trung hoa (NA) la X > hs, thi

Fi=0.87fA (n
F1=0.567f«bwhs (2)
F2=0.567f«b(0.8X — hy) (3)
=> Fs - Fcl = FcZ

Tiép theo, kiém tra diéu kién cta X 1a X < 0.6d cho cac mat cit
tiét dién dugc gia cudng don 1é. Gigi han 0.6d thuc té la khong ro
rang trong EN 1992-1-1 (va thudng bi nham 1an trong mét s6 sach
ldy la 0.45d cho tiét dién khéng bi giGi han goc xoay). Theo muc
5.5(4) ctia [4], néu muc d6 tai phan bé mémen = § va x, = chiéu cao
truc trung hoa tai trang thai gisi han sau khi tai phan bg, thi

8=ki+kx/d chof« < 50 (N/mm?) (4)

Trong d6 tU phu luc quéc gia (NAD): ki = 04, cho k; =
(0.6+0.0014/5c.2) = 1.0, sau d6 hé sé tai phan b6 mén mend =1va
vi vay xu/d < 0.6. Chu y rang déi véi bé tong fu > 50 t6i 90 N/mm?,
s6 hang 0.8X dugc thay thé bai [0.8 - (f« -50)/400]X.

Quay lai vai phan tich tiét dién:

2, =d—05hsva z, = d — 0.4X — 0.5k, )
Mpg = Fe1z1 + Fein2 (6)
Néu Fe < Fs thi X < hs, tiét dién la chi nhat 1a

z=min{d-0.4X;0.5d} (7)
Mgy = Fsz (8)

Chu y rang gidi han 0.95d khong dugc cho trong cac tiéu
chuan Chau Au nhung dugc st dung trong BS 8110 dé dadm bao
rang chiéu cao viing nén khéng vuot qua gia tri (d - 0.95d)/0.5 =
0.1d - kich thudc thé clia hat cét liéu 16n.

Néu X > 0.6d, thi dam phai duoc gia cudng gap doi, hoac gia tri
As giam t&i muc gia cudng don.

Foy = 0.567f.byh ©)
F., = 0.567f,b(0.6 X 0.8d — hy) (10)
z;, =d — 0.5hgva z, = 0.76d — 0.5h, (11)
F,s = 0-87fykAs_Fcl_Fc2 (12)
F'g = 0.87fykAs—0.567ka(0.48d — (b —by)hy)

Sau dé

A’s = F’5/0-87fyk(d —-d" (13)
Mpg = Feiz1 + Ferzo+ F's(d —d') (14)

Tuy nhién viéc cho thém thép ving nén A’ & dinh cta phan
phia trén clia dam thi thuong khéng cé y nghia thuc hanh vi gigi
han khoang céch gilta cac thanh thép. T6t hon hét la gia tang stic
khang viing nén cla bé tong bang cach dé bé tong tai ché & cudi
cac tdm san. Viéc nay sé dua dén loai dam thu I,

5.2.1.2Ddmlogi Il

Dam loai nay dugc thiét ké chi sir dung dugc véi cac loai san
cho phép lién két toan khéi tai chd, nhu san 16i réng va san bang
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van. San chir | thi khéng phu hgp véi loai dam nay. D& cho kinh tét
va thu dugc mémen Mg 16n nhat, cudng dé cla bé tong tai chd
phai tuong tu cudng do cla bé tong st dung cho dam, tuy nhién
¢6 thé nhd hon nhu fa = 30 N/mm? ciing ¢6 thé phu hgp. Nhu
trong Hinh 4, bé rdng hiéu dung ber clia viing nén la bang bé rong
cla dam trir di chiéu dai d6 san, thudng lay bang 75 mm nhung
cing c6 th& I6n hon. Viéc tinh toan da dugc trinh bay & phan truéc
trong céng thuc 9, bw dugc thay thé badi bes va fu la cudng d6 cla
bé tong tai cho fai (khong phai ctia dam 1dp ghép).

Hinh 3. (a) Chi tiét thép gia cudng cho dam I3p ghép chir L; (b) Chi tiét mdt cdt thuc
clia dam bién [5]

5.2.2 Tinh A; va A’s tir mé men thiét ké Meq

Pay la viéc tinh toan ngugc lai vai cac phan trudc va déi khi
dugc st dung cho thiét ké cac dam 13p ghép trong trudng hop dac
biét, khong dugc du tinh trudc. Quy trinh ti€p theo khong dugc thé
hién trong EN 1992-1-1 nhung dugc &n trong muc 3.1.7(3) va cho

bé tong fu < 50 N/mm?2.
Bat K = Mea/fabd?<0.26* cho cac mét cat gia cudng don (15)
z/d = min {(0.5 + V0.25-K/1.134);0.95} (16)
X=(d-2)/0.4 (17)
Néu 0.8X<hs, mat cat ch nhat thi
As:MEd/0.87fykZ (1 8)

Mat khac dam chir L hodc chit T ngugc thi sé c6 thém mdémen
hiéu dung ctia stic khang thu dugc tir phan dién tich thut vao (b-
bw)hs 1a Mes nhu sau, céng thic (15) dugc diéu chinh lai thanh

K = [Mgg + 0.567f,.(b — by, )hs(d — 0.5h,)]/fercbd? (19)

Theo sau d6 cac cong thiic (16) t6i (18) cling diéu chinh theo.

Néu K>0.206, z sé dugc gisi han tdi gia tri (1-0.4x0.6)d=0.76d

Thép & vung nén A’s dugc cong thém vao kha nang chiu mo
men cUa tiét dién, va tiét dién dugc dat cot kép:

A = Mgq—0.206f o bd?

S 0.87.f yk(d—d")
0.206f ;i bd? ,
As = 0.87.f,0.76d + A @n

*Mrg khi X = 0.6d=(0.85/1.5)f«b0.8(0.6d)(1-0.4x0.6)d =
0.20672fkbd?

(20)

Hinh 4. Phuong phap thiét ké cho SlTIc i(héng momen gidi han clia dam-L



5.2.3 Stic khang cat gi6i han

Thiét ké cho cét theo quy trinh chudn hoéa déi vai tiét dién bé
téng cot thép la di xac dinh stc khang cét téi han bang téng stc
khang bé tong (=su cai nhau cla cac hat cét liéu + tac dong chot
lién két) cong vai khd nang téi han (= Uing suat téi han) clia cac cot
dai chiu cat. Su khac biét I6n theo phuong phap tiép can trong EN
1992-1-1 khi so sanh véi BS 8110 la ba bién s6 dugc két hgp trong
mot ham don dugc biét dén la phuong phap dé nghiéng thanh
chdéng thay déi (VSI). Trong BS 8110, mit cit nghién dugc 1y bang
0=45° d6i v6i phuong ndm ngang bé qua su lam viéc clia bé téng
va bé réng than dam, ca bé téng va bé réng than dam déu anh
huéng t6i m6i quan hé gilia iing suat udn va cat va lam cho vét nut
do cat la bi nghién, EN 1992-1-1 cho phép lay 0= 22.5° t&i 45°,
hodc cotd = 1.0 téi 2.5. Diéu nay dugc thé hién trong mé hinh dan
trong EN 1992-1-1 [4]. Cha y la gia thiét cach tay don gilta phan
dinh dan va day dan la z=0.9d, gia thiét nay la hop ly khi mé men
uén bé tai vi tri c6 luc cat, nhung sé khong dung cho trudng hop
cd m6 men va luc cat déu I6n trong dam con son.

Trong dam chir L, bé rong hitu dung ctia than dam b, dugc st
dung trong tinh toan chiu cdt phu thudc vao vi tri ca truc trung
hoa cua tiét dién ndm & phan phia trén hay phan dé (boot) clia
dam nhu Hinh 5. Néu truc trung hoda nam & phia trén (Hinh 6a), thi
by, = bé rong phan phia trén cla dam*. Tuy nhién néu truc trung
hoa ndm & phan dé thi tiét dién t6i han c6 thé nam & ca phia trén
va phan dé, hai trudng hgp nay déu phai xem xét trong tinh toan
va dugc thé hién trong Hinh 6b va c.

*Chu y la bé réng phia trén b, dugc st dung trong céc tinh
toan chiju cat, trong khi d6 bw dugc st dung cho tham s6 tuong tu
trong tinh toan chiu uén.

Hinh 5. Thép (dai) chiu cit gicta dam chit L va ban san

Ham phan bé (ng sudt cat dan hoi 1=VesS/Ib dugc st dung dé
xac dinh (ing suat cat tai hai mat cat t&i han. Theo Hinh 6, hai mat
cat t6i han ndm &: (1) dinh cta phan dé dam, va (2) & truc trung
hoa. Trong tinh toan nay, S la mé men th nhat cda dién tich trén
mat cat téi han, I la mé men thi hai cha dién tich toan bo dam, b la
bé réng hiéu dung tai mat cat t6i han va V la luc cat. Ching ta
khéng quan tam téi gid tri thuc cda t va chi quan tam téi gid tri I6n
nhat. Vi Veq va | la hang sé, ta can gid tri Ién nhat ctia S/b.

Tai vi tri dinh ctia phan dé dam,

s byhs?

> = E:O.Shsz (22)
Tai vi tri truc trung hoa,
s o obnx-
s =t (23)

Khi 1dy X=0.6d la gidi han, thi cdng thic 21 sé viét lai cho vi tri
truc trung hoa la

%: 0.184> —(1—%)hs(0.6d—0.5hS) (24)

Hinh 6. Ung suét cit trén tiét dién dam chir L: (a) khi X < hy; (b) khi X > hg; (¢) khi X >
h¢ nhung ting sudt cat 16n nhdt ndm & chan cta phan phia trén cda dam.

Béang 1: Gia tri cla 5/ hd” tai phia trén cia chan dam

hs/d=0.1 hy/d=0.2 hs/d=0.3 hs/d=0.4 hs/d=0.5 hy/d=0.6

0.05 19pt 0.045 0.08 0.125 0.18
Bang 2: Gia tri cla s/ bd’ tai truc trung hoa

b/b | h/d=0.1 | h/d=02 | h/d=03 | h/d=04 | h/d=05 | hs/d=0.6

0.1 | 0131 0.090 0.059 0.036 0.023 0.018

02 | 0136 0.100 0.072 0.052 0.040 0.036

03 | 0.142 0.110 0.086 0.068 0.058 0.054

04 | 0148 0.120 0.099 0.084 0.075 0.072

05 | 0153 0.130 0.113 0.100 0.093 0.090

06 | 0.158 0.140 0.126 0.116 0.110 0.108

Vi cac gid tri clia bw, b, hs va d, thi gid trj I6n nhat cta S/b sé
tinh dugc. Céng thic (22) va (24) c6 thé dugc don gidn héa bang
cach xem xét ty s6 hs/d va by/b. Cac gia tri téi han dugc in dam
trong bang tinh. T cac s6 liéu nay, ta co thé xac dinh dugc vi tri
ti€t dién cat t6i han can xem xét. Nhin chung c6 thé thay rang tiét
dién cat téi han thudng nam & phi dinh ctia phan dé cta than dam
khi hs > 0.3d.

Cha y ring vGi tiét dién chi nhat ta c¢6 bu/b=0 va
hs/d=0,5/bd*=0.18. Vi vay, d&i véi loai ddm chir L dién hinh nhat thi
b./b=0.5 va hs/d=0.3,5/bd»=0.113, tuong Uing véi d6 giam 37% cla
Ung suat cat I6n nhat.

Sé la rat khéng binh thudng néu khong cé thép gia cuding chiu
cat trong dam, tuy nhién mét sé cau kién nho thi khéng c6 kha
nang hong do cat hodc muc d6 hong it nghiém trong nhu thanh
c6t thép chinh neo & goi, va mot s6 tam san thi sé khong c6 c6t
thép gia cudng chiu ct. Tuy nhién, cac tiét dién dé phai dugc kiém
tra Veac nhu sau: Cot thép Aq dugc tinh tai vi tri vuot qua lba + d tiét
dién dang xem xét. Néu c6t thép vugt qua chiéu dai lién két lna ra
ngoai mat phdng gdi dg, thi lyc cit dugc tinh tai d tinh tor mat
phang g6i d6.

Veae =0.12k(£,,.1004,, / bd)"bd (25)
Nhung 7, min>0.035k**/ /., bd (26)

VOi g -1+ 1—220 < 2(mm) @7

NEu Vea>Vrdc, €Ot thép gia cudng chiu cat phai dugc dat vao
tiét dién phu hgp. Cac cét dai chiu cat sé dugc dat & phan phia trén
cGia dam nhu trong Hinh 3. Céc c6t dai ciing phai duoc cung cép &
phan dé clia dam dé chiu cac luc g6i d6 bién. Sau d6 thi c6t dai
chiu cat sé dugc cung cap & phan trén hodc phan dé dam tuy theo
vi tri bé rong hiéu dung dugc tinh dén. Cot dai chiu cat dugc thiét
ké phai dugc tinh thém yéu cau chiu xodn cla phan luc géi d&
bién.

Theo Hinh 7 va theo EN 1992-1-1, muc 6.2.3, s6 lugng c6t dai
doc trén mat phdng cat = zcotq/s. Luc t&i han trong méi c6t dai =
(dién tich)x(ing sudt) = Asw0.87fywh, sau dé suc khang téi han cua
cac cét daila

Veas =20.87 f, cotO(4,, / s) (28)

Chu y la khéng cé VRd,c trong phan tich nay, va Vric khong
tinh thém Vr4s (nhu quy dinh trong BS 8110).
Vi vay, dién tich clia c6t thép chiu cat dugc thiét ké Asw/s
(mm?2/mm chay doc chiéu dai dam dugc dua dén béi cong thic
ﬁz Via (29)

s zf,cotl

Dién tich c6t thép chiu cat phai thich hgp véi tiét dién cat toi
han; trong truéng hop nay, n6 dugc giai thi€t nam & dinh cta phan
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dé. Rd rang, phuang phap VSI cotf cé anh hudng I6n t6i As/s; néd
c6 thé lam thay déi t6i 250%. Bi€u thuc cho cotd nhan dugc tu
thanh dan chiu nén nhu trong Hinh 7 va Hinh 6.5 cla tiéu chudn,
sé bang (ing sudt nén o. tdc ddng vudng goc vGi mat phang cat
trén bé rong b x chiéu dai nhé ra zcos0. Thanh phan theo phuong
diing la bzcossin®. Ung suat nén sé nhan duoc |a cc=acwvi/fe

Y

ll..

I

K

LS

R I
- =

Hinh 7. Thiét ké cat trong dam: (a) Kha ndng chiu cat ctia 6t dai Vas; (b) Khd ndng
chiu nén ctia thanh gidng Vrgmax.

Trong dé aw=1 cho mat tiét dién dam khdng ing suat trudc

Bi€u thuc 6.6 tham s6 (ng sudt cit vi=0.6(1-fck/250) va
fcd=fck/1 5

Vid.max = eV fogbz cOt O5in @ (30)
Nhung
cos@sin@ =tanfcos’ @ =tan @ /sec’ @ =tan @/ (1+tan” 9) =
=1/(cotf +tan @)
Va 2cos@sind=sin26
A— % =a_ bz, f,0.5sin20 31)

BG tri va dat lai Vea vGi Ved tai khodng céch d tir mép bién cua
g6i dg

0=0.5sin" (—

—L£d ) cot 0 da xéac dinh (32)
0.5bzv,f,,
Nhung 1.0 <cotf0<2.5

Vi du lay: V,, =600kN, b=300mm, z=0.9x500 = 450 mm, f

=500 N/mm?,

ywk

0 =0.5sin"'(600x10° / 0.5x300x450x11.16) = 26.4°.
cot26.4° =2.014<2.54 /s =600x10" / (450x0.87x500x2.014) =

=32 N/mm?va f)

=1.52mm’ | mm="T60mm* / m

St dung thép H10 khodng cach 100mm (785)

Dién tich thép t6i thi€u cla c6t dai la mot ham cla cudng do
bé tong fu va b (hodc by clia than dam hodc phan phia trén) nhu
sau

L 0087, (33)

ywk
Dién tich thép I6n nhat clia c6t dai dugc xac dinh khi ing suat
bé tong dat t&i 0,5, nhu sau
Asw max < 0‘5azrwv1f;db
s 0.877

Khoang cach tdi thiéu clia c6t dai khong dugc quy dinh trong
tiéu chuan, nhung trong thuc hanh thudng Idy 50 mm cho céc c6t
dai nhé (dudng kinh 8-10mm) hodc 70mm (dudng kinh 12 mm).

§<0.75d (35)

Tim Vias khi biét Asw va s.

N

(34)
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Bién ddi biéu thic 6.8 va 6.9 trong [4]

cot@= [0S 36)
Aswf:vwd
A,
VRd,s = TZ ywd cot@ (37)
Vidu:

Tinh Mgd va Ve cia dam chir L ¢6 tiét dién 550x300 nhu Hinh 2.
Phan phia trén cta chir L cé tiét dién la 200x165. Thép chiu luc
chinh & gitta dam la 3 thanh thép loai H25 va gidam con 2 thanh
H25 tai g6i. Thép dai chiu cat la loai H10 véi khodng cach 100mm.
SU dung fa=32 N/mm? va fy=f,wk=500 N/mm?2. L&p bao vé cho thép
dai |3 40mm. Kiém tra su su déng gop vao cét clia bé tdng Vra..

L&i giai

Tinh todn chiu uén

3 thanh thép H25 tai gilra nhip

A, =3x491=473mm’

d=550-40-10-12.5=488mm

F = 0.87x500x1473=640.8x10° N

F, = 0.567x32x165x200=598.4x10° N

F. > F khi,X > h,

F,, =0.567x32x300x(0.8X-200)=4352X-1 088x10°N

X =259.7mm

X/d=0.532<0.6

Canh tay don z =488 100 = 388mm , va
z, =(488-0.4x259.7)-100=284mm

M, =598.4x0.388+42.4=44 2kNm

Tinh todn chiu cdt

Tai g6i d6, 3 thanh thép H16 (c6 As=603 mm?) va thép dai H10
khodng cach 100mm, Asw/s=157/100=1.57 mm?/mm.

D=550-40-10-8=492 mm

TUd Bang 1&2 va c¢bng thuc 5.5&5.27, st dung
b./b=165/300=0.55, va hs/d=200/492=0.41, ta thay rang tiét dién
téi han chiu cdt nam & truc trung hoa NA. Tuy nhién, tai géi d6, X
sé 1a bé nhat va luc cat téi han sé ndm & dinh cta phan dé clia than
dam.

b, =165mm, f,, =32/1.5=21.33N / mm?,

v, =0.6(1-32/250) = 0.523

a,vifoa =11.16 N / mm*x.

cw

SU dung céng thic 5.39 va 5.40

cotd = ‘/M—l =1.30<2.5¢ =37.5°
1.57x0.87x500

Vias = 1.57x0.9x492x0.87x500x1.30x10~ = 393.1kN
TU cong thic (25) t6i (27)
Vide = 0.12x1.638x(32x0.743)"°x165x492x107° = 45.9kN

V. minimum = 0.035x1.638"*\/32x165x492x10™ = 33.7kN

Rd,c
. ~ \ 200
Tai 1004,/b,d =0.743va =1+, |=— =1.638<2
492

5.2.4 Kiém tra dién tich t8i thiéu, dudng kinh cét thép va
khoang cach

EN 1992-1-1, phan 7.3 dua ra hai lua chon dé kiém soat nut
bdng cach gidi han kich thudc va khoang cach cla cot thép: (1)



cach 1 la tinh toan truc ti€p nhu hudng dan & muc 7.3.2 theo lyc
kéo t6i thi€u cho phép trong c6t thép Asmincs hodc (2) cach 2 la su
dung cac bang ma khéng can tinh toan.

Asminas = kc%t,c{{fAct (38)

Trong do6

os=fy=ling suat I6n nhat cho phép trong c6t thép ngay sau khi
vét nit hinh thanh, hodc nhoé hon néu os dugc gidi han bai gia tri
Ung suat quy dinh trong bang 7.3 cla tiéu chuén.

ke=0.4 cho truéng hop khéng tng suat kéo doc truc.

k=1.0 cho bung dam c6 h < 300mm hoac bé rong canh dam <
300 mm, ldy k=0.65 cho bung dam c6 h = 800 mm hoac bé réong
canh dam > 800 mm, cac gia trj trung gian dugc xac dinh bang
cach ndi suy.

fetef=fctm h0AC fem(t) Néu tinh nut cho bé tong dudi 28 ngay.

Aa=b(h-x,)= dién tich clia bé t6ng vlung kéo trudc khi hinh thanh
vét nut dau tién (c6 thé 1dy bang bh/2 trong hau hét cac trudng hgp).

Trong Vi du c6t thép dat cudng doé tai Mgy, sau do
Asmin=0.4x0.825x3.02x(300x550/2)/500=165 mm?. Gia tri nay nho
hon tinh ti cong thic 5.3 Asmin=0.26x3.02x300x488/500=230 mm?
(di€u d6 thé hién rang Asmin tinh tir biéu thiic 7.1 ¢6 thé tuong ting
V@i trang thai tGi han khi ma tiét dién dugc dat thép qua nhiéu -
nghia la Ung suat trong thép nhé hon cudng dé thép os<fy).

Cach thu 2 1a sir dung bang. Phuong phap thiét ké nay dugc
trinh bay & muc 7.3.4 clia EN 1992-1-1. Viéc tinh toan bé réng vét
nut dugc tién hanh bang cach si dung bang 7.2 va 7.3 (la bang 3
trong tai liéu nay) theo dé sé quy dinh gidi han dudng kinh c6t
thép, khodng cach gilta cac thanh thép nhu la mot cach don gidn
hoa trong thuc hanh thiét ké. Trong dé muc 7.3.2 quy dinh véi c6t
thép t&i thi€u thi bé réng vét nit sé khdng vugt qua quy dinh néu

Béng 3: Khoang cach cac thanh téi da dé kiém soat vét niit

Khodang cach thanh t6i da (mm) cho chiéu
Ung xuat thép Q-P réng vét nit
st dung hoat tai wk =0.3mm wi = 0.2mm (g suat
(N/mm?) gia co truéc

160 300 200
200 250 150
240 200 100
280 150 50
320 100 -

360 50 -

o D3i vai vét nut do lién két bién (ngam), kich thudc cot thép
dugc cho trong Bang 7.2 khong dugc vugt qua tai vi tri Ung suat
thép la gia tri thu dugc ngay sau khi nit (Ia gia tri s trong biéu
thiic 7.1 clia tiéu chuan).

e DOi vai V&t nit chd yéu do tai trong, thi phai tuan theo cac
gié tri dugc cho trong Bang 7.2 hodc 7.3. Ung suat thép o phai
dugc tinh dua trén tiét dién nut dudi cac t6 hop tac dong phu hop,
dd la tinh tai cdng phan dai han cda hoat tai.

Ung suat thép dugc tinh béng cach sit dung thanh phan do
ciing uén nit duge quy dinh & muc 7.4.3(3) trong EN 1992-1-1. Cac
cau kién khéng bi chat qua tai (& muc tai lam ung suat trong bé
tong vugt qua cudng dd chiu kéo) thi dugc coi la khong nut. Cac
cau kién bi coi la nit mét phan sé (ng x{ theo cach & gilia diéu
kién khong nut va ndt hoan toan, déi vai cau kién cha yéu chiu
udn, du doan day da cdia ing xtr dugc cho trong biéu thic 7.18 clia
tiéu chuan:

7.18 a:(:a,, +(1—§)0!, (39)

Trong do6

a la ‘tham s&’ bién dang dugc xem xét, cai nay co thé la bién
dang, dudng cong, hodc gdc xoay

a va an 1a cac gia trj ctia ‘tham s6’ cho diéu kién khong nut va
diéu kién nit hoan toan.

Trong d6 Cla hé s6 phan bé (cho phép doi véi su cang clng tai
mot mat cat), (=1-B(0«/0s)?, Osr la Uing suat tai vét nat dau tién va os
la ing suat giai doan st dung.

P3Gi véi Ung sudt chiu udn va nut, cong thic (39) c6 thé don
gidn hon va viéc tinh toan dugc thé hién théng qua dé cing uén
Ker=Ecefl va m6 men nidit M- va mo men tac dung Mk nhu sau:

K, =K,+[(K,-K,) (M, | M,)]<K, (40)

Trong do6

Do ciing ubn, khi khong niit Ki=Eceflu

Do ciing udn, khi ntit Ko=Ecedler

E

cm

1+o(1,1,)

Trong do6

@(t,to) la hé s6 tir bién

B=0.5 cho tai trong dai han khi tiét dién bi nit do udn, hoac
B=1.0 cho tai trong ngan han

Me 1a m6 men nut clia stic khang = Wfeim

W la mé dun dan héi cua tiét dién tai mat kéo = lu/(h-xu)

Mk la mé men u6n & giai doan st dung

Vi vay, Ket a d6 cling nut Kz cong thém phan khac biét giira K -
K2 phu thuéc vao ty s tinh ti phan vugt qua ctia mé men My so
vGi mé men nut Mc. S6 hang Iy thira 2 goi y rdng méi quan hé mé
nen va dé cong M - 1/r la dang parabol (bac 2) sau khi nut, va tat
nhién la tuyén tinh trudc khi nat khi do Ke=Ki. D6i véi dam chirl co
ban bung hep, m&i quan hé M - 1/r c6 thé lily thita bac 5 hodc 6
tuy theo su phat trién clia cac vét nit doc theo ban bung.

Do néi dung bai bdo da kha dai nén mot s6 ndi dung lién quan
téi tinh toan tiét dién nut, tinh toan phan chan dam (Boot) cling vi
du lién quan cac tac gia xin trinh bay & cong bé tiép theo.

c.ef

4, KET LUAN

Pic diém két cau va vat liéu ctia dam 13p ghép dugc trinh bay
c6 dong. Dua vao dic diém lam viéc dam 13p ghép dugc chia
thanh hai loai: Dam phia trong cé tiét dién déi xtiing va chiu tai doi
xung va Dam phia ngoai chiu tai khéng ddi xiing nén bi xoan, muc
5.9 trong EN 1992-1-1 c6 cac yéu cau cac gidi han vé chiéu cao h va
bé réng bw clia dam dé dam béao cho dam khi lam viéc chiu xoan.

Cac budc tinh toan thiét ké dam |ap ghép theo tiéu chuan chau
Au dugc trinh bay chi tiét bdo gém ca vi du tinh toan. Day sé la cac
thong tin hitu ich cho cac ky su thiét ké két cdu bé tong lap ghép
theo dinh hudng mdi, hién dai va than thién véi méi truong - két
cau bé téng 1ap ghép.
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Hiéu qua giam chan caa hé can khéi luong
trong két cau khung cao tang

The efficiency of reductional responses of tuned mass damper in multi storey building

structures

> KS VO HOANG PHI'", TS PHAM DINH TRUNG?
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TGM TAT

Muc tieu cia bai bao nay |a nghién ctu higu qué gidm chén cia
thigt bj tieu tan nang lrgng dao dang hoat dang dua trén ma hinh
he can khdi lugng (Tuned Mass Damper - TMD) duoc gén vao két
cu nha nhiéu tAng chiu tac dung cia tai trong diéu hoa vai tan sd
khac nhau. Ma hinh két céu cong trinh duec lya chon 13 khung 35
tang chiu ti trong ngang diéu hoa duge réi rac hoa bai phan mém
phan tich dang luc hoc két cdu SAP2000. Ma hinh tng xir co hoc
cia he TMD gdm ca khdi lrgng, cén va lo xo dan hdi vai céc thing
sfi thay ddi dugc gén vao ket cdu nay. Két qud sd cho théy higu
qué gidm chan vai ma hinh ing xtr cda he TMD thang qua phan tng
déing cia hé phy thudc vao cac thang sd: tAn sd riéng coa ket céu,
khai lrgng cia he can va dac bigt |a tan sd cia ngoai lyc diéu hoa.
Tir khéa: Giam chén; he can khi legng; ket céu nha nhiéu tang; tai
diéu hoa.

ABSTRACT

The objective of this paper is to study the reduction of dynamic
responses of the oscillating energy dissipation device based on the
Tuned Mass Damper (TMD) attached to the multistorey building
structure under the harmonic loads with different frequencies. The
structural model is a 35-storey frame subjected to harmaonic
horizontal loads which is discretized by SAP2000 structural dynamics
analysis software. The mechanical behavior model of the TMD system
including mass, damper and elastic spring with variable parameters
and frame structure are studied. The numerical results show that the
effect of the TMD to the dynamic response of the system depends on
the parameters: natural frequency of the structure, mass of the TMD
system and especially the frequency of the external loadings.
Keywords: The reductional response; tuned Mass Damper - TMD;
multi storey building structures; harmonic |oadings.
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1.GIGI THIEU

Bai toan thiét ké két cdu nha nhiéu tang chiju tai trong ngang
luén la dé tai thu hut sy quan tdm cta cac nha khoa hoc va céac ky
su két cdu. Khi chiéu cao nha hay s6 tang tang Ién, yéu cau phai
phan tich ng xr ddng luc hoc clia hé 1a can thiét vi bai toan phan
tich tinh chua du dé mé ta hét dugc ing xU clia né. Do d6 cac nha
khoa hoc phai nghién ctiu sau han vé ban chat clia két cau va tim
ra cac giadi phap két cau phu hgp chiu dugc tac déng nay trong
cobng trinh nha nhiéu tang dé két cau tuong thich tét va bao dam
an toan haon khi c6 nguyén nhan dong. Muc tiéu la gidm bt phan
nao thiét hai do tac dung dong gay ra. Vi vay van dé nay thu hut sy
quan tam ctia rat nhiéu nha nghién ctru, cac ky su thiét ké va ca cac
co quan quan ly nha nudc vé xay dung cta nhiéu quéc gia trén thé
gidi noi chung va ké ca Viét Nam [1,2,3,4,5,6].

& Viét Nam, ngay cang nhiéu nha cao tang véi s6 ting 30-40 da
va sé dugc xay dung trong giai doan rat gan day va tuong lai. Viéc
nghién cttu va tim Uing x& ca két cdu da va dang thu hat nhiéu sy
chu y ctia nhiéu nha nghién ctu. Nhiéu nghién ctu dugc thuc hién
nham danh gia vé cac yéu t6 anh hudng dén (ng xU cla két cau
dang nay chiu tai trong gié, déng dat. Nhu da biét, dao déng gay
ra béi luc dong, gi6 cé thé gay hu hai, tang chi phi bao tri va lam
gidm tudi tho két cdu. Nhiing phat trién vé ky thuat thiét ké, dac
tinh vat liéu, ky thuat xay dung trong thdi gian gan day cho phép
xay dung nhing két cdu nhe hon, dai hon va manh hon. Muc dich
la gidm chuyén vi va tang tudi tho cho két cdu nham dam bao sy
lam viéc binh thuong va mang lai su an toan cho con ngudi su
dung.

Vi tri dia ly nudc ta thudéc khu vuc Péng Nam A, cling ném
trong vung thudng xuyén co6 gié bao va dong dat, du anh hudng
cla déng dat gay ra chua 1én nhung sy xuat hién cla cac tran
dong dat ngay cang nhiéu. Tir nam 2005 dén nay, Viét Nam xay ra
mot s6 tran dong dat vai cudng do tuang déi Ion tir 2 dén hon 4
d6 Richter, cac tran dong dat thudng xay ra tai cac tinh phia bac
hodc bi anh hudng di chédn tir cac qudc gia lang giéng nhu Trung
Qudc, Lao...Cac tinh nhu Ha Noi, Dién Bién, Son La... cac tran dong
dat nay c6 cudng dé trung binh va nhé nén gay thiét hai khong
nhiéu vé ngudi va cta. Tuy nhién, theo théng ké cla cac nha
nghién ctu thudc Vién Vat ly dia cau thi Viét Nam ta c6 nguy co
tiém &n dong dat, cudng do co thé da I16n dé gay ra thiét hai. Vi
vay, cac nha dia chan Viét Nam da lap vung c6 kha nang xay ra
déng dat trén cac vung dia ly cia Viét Nam va nghién ctiu vé anh
huéng do céc tran déng dat nay gay ra. Véi gid bao, su tac dong
that su la dang ké va quan trong véi két cdu nha nhiéu tang. Viéc



nghién ctru va tim hiéu tng x ddng cla hé két cau dudi tac déng
cUa ngoai luc thién nhién la van dé dugc quan tam cap thiét, co y
nghia ca vé ly thuyét va thuc tién [7,8,12]. Bai bao nghién ctiu cho
két cdu nha nhiéu tang chiu tadc dong clia cac loai tai trong dang tai
trong dong di€u hoa lam co s& d€ mé ta tai trong gid, déng dat...

Kha nhiéu nghién ctu ly thuyét va thuc nghiém dugc thuc hién
déi vai bai toan tai trong diéu hoa va da c6 nhiéu két qua nhat
dinh dua vao Ung dung trong thiét ké [7,8,9]. Tuy vay, viéc dua ra
gidi phap lam gidm chuyén vi dong va tat nhién gidm néi luc cla
két cau dudi tac dung cla tai trong diéu hoa la dé tai thu hat dugc
su quan tam cla nhiéu nghién ctu ti trudc, va tham chi cho dén
nay. Y tudng dung hé can khéi luong gan thém vao két ciu clng
da dugc mot vai nghién cliu quan tdm nhung van chua danh gia
hoan toan day di va toan dién cac yéu té anh hudng dén phan
Ung cula két cau dac biét la d6i vai két cau nha nhiéu tang [10, 11].
Nén bai bdo nay chon huéng nghién ctu la xay dung mé hinh va
gidi quyét bai toan tuong téac tai trong diéu hoa-két cdu nhiéu tang
c6 gan hé can khéi lugng. Trong d6 xem xét tat ca cac thanh phan
quan tinh clia hé can va két cdu theo phuong ngang.

Tai sao lya chon hé can. Theo phuong phap thiét ké truyén
théng cho két cau cong trinh nha nhiéu tang khi chju tac dong cltia
tai trong la tang d6 ciing cho két cdu bang céach tang tiét dién, thay
déi chiing loai vat liéu, tding cudng dé bé téng, c6t thép... Tuy
nhién, gidi phap nay chua that su mang lai hiéu qua cao do lam gia
tang trong lugng két cau do dé lam tang luc quéan tinh do dao
déng va tang gia thanh cta cong trinh. Do d6, d€ khac phuc phan
nao nhimng han ché cta phuong phap thiét ké trén thi cac nha
khoa hoc, cac ky su da nghién ctu va dé xuat giai phap khac la gan
cac thiét bi bén ngoai vao két cau goi la hé can dé ching hap thu
mot phan nang lugng tac dong vao két cdu, dé tiéu tan bét nguén
nang lugng, gay ra luc léch pha va tir d6 lam cho két cau chinh
nhan it nang lugng hon, cho két cau an toan haon. Hién nay, ngudi
ta da nghién ctu, thi nghiém rat nhiéu loai thiét bi gdn thém vao
dé gidm chan cho két ciu. Sau khi nghién cliu ngudi ta dua cac
thiét bi nay vao ting dung trong két ciu thuc té dé giam dao déng.
Cac nghién ctu da dugc ting dung vao thuc té dién hinh nhu: Hé
c6 1ap méng (Base Isolation), Hé can chat I6ng nhét (Viscous Fluid
Dampers, Particle Damper), Hé can khoi lugng (Tuned Mass
Damper), Hé cadn ma sat (FD - Friction Dampers), Hé can déo bang
kim loai (MD - Metallic Dampers)... nhung mdi mét loai thiét bi déu
cho thdy tinh hiéu qua, cng nhu nhiing uu, nhugc diém giam
chan nhat dinh. Vi vay, day van dang la dé tai can dugc nghién ctu
thém va thu hut nhiéu su quan tam clia cac nha khoa hoc trong va
Nngoai nudc dé tim toi va phat trién cac thiét bi giam chan hiéu qua
hon dudi tac dung cua tai trong dong.

Ti€p néi su quan tam nay, bai bao nay nghién ctiu mét dang
thiét bi tiéu tan nang lugng dua trén moé hinh hoat déng cta hé
can TMD dé phan tich kha nang gidm chan cla hé cdn TMD nay khi
dugc gén vao cong trinh thuc chiu tac déng cla tai trong diéu hoa
dua trén co s& phan tich déng luc hoc ctia phan mém SAP2000.

Hé can TMD la thiét bi c6 cau tao gém mét vat co6 khéi lugng
dugc gan véi két cau chinh théng qua 1o xo va thiét bi can dugc
thé hién trén Hinh 1. Muc dich clia hé TMD dugc gin vao két cau
chinh Ia d€ gidm Ung xr dong cla két cdu dudi tdc dung cla tai
trong dong cho két cdu nha cao tang. Hé nay c6 tan s6 dugc diéu
chinh (Tuned) dén mot tan sé riéng cla két cdu dé khi tan sé nay
dugc kich déng thi hé can sé cong hudng léch pha véi chuyén
déng clia két cau va sé tiéu tan nang lugng do luc quan tinh cia hé
can tac dung vao két cau. Bai bao ciing khao sat dap ung cla két
cdu ¢6 gan nhiéu hé can khéi lugng M-TMD chiu tai trong dong
phan tich su gidm chan cla hé can khéi lugng 1én két cdu nha

nhiéu tang chiu tai trong diéu hoa bang phuang phéap phan ti hitu
han. Két qua cho thay rang hé can khéi lugng co tac dung gidm
chan déng ké véi phé tan s clia tai diéu hoa.

KET CAU CHINH

- | | |

Phuang dao déng

TOA MHA CAO TANG

Gia toc nén

e —— - —=Sa,

MO HINK KET CAU

Hinh 1. M6 hinh Hé can khéi lugng TMD gén Ién két cau nha nhiéu tang

2. COSOLY THUYET

Phan nay trinh bay co s& ly thuyét gém co cac théng s6 nhu
khdi lugng hé cdn TMD (M), d6 ciing hé can TMD (K), hé sé can cla
hé can TMD (C). Cach lap dat cac phan tu lai v6i nhau va lién két voi
két cdu nhu trong Hinh 2.

V4 ” K

Hinh 2. M6 hinh cdu tao cta hé can khdi lugng gan vdi hé két cau va qui ddi mo hinh
clia hé két cau

Hé can TMD la mét thiét bi gom c6 moét khéi lugng la M dugc
gén vao két cdu chinh qua mét 16 xo ¢ dd ciing K va hé s6 can C
nhu trén Hinh 2. Cac cong trinh xdy dung trong thuc té thudng
dugc moé hinh béi cac khéi lugng cac san tang va hé can khéi lugng
thudng dugc 13p dat trén tang mai hodc rai rac trén cac tang cla
tda nha. Khi hoat dong, két cau chinh dao dong dudi tac dung clia
ngoai luc (tai trong diéu hoa), theo dang dao déng chinh tang trén
c6 chuyén vi 16n, hé TMD clng dao déng va thudng sinh ra luc
tuong tac (vai tro nhu la ngoai luc) l1éch pha véi ngoai luc giup hé
két cdu gidm chuyén vi. D& hiéu qua ctia hé TMD dugc phét huy
dang ké thi tan s6 cla hé can khéi lugng thudng dugc chon la xap
Xi tan sé riéng clia dang dao dong. Mé hinh hé két cdu c6 gan hé
can TMD chiu tac dong cud gia t6c nén dugc téng quat bang
phuang trinh vi phan chuyén doéng va dugc thé hién nhu sau:
Mii + Ci+ Ku = Fg

Trong dé: M la ma tran khéi lugng clia hé két cau, € la ma tran
luc can, K la ma tran dé cuiing, cac vector ii, &t va u phu thuéc thai
gian, do la cac vector chuyén vi, van toc, gia téc cla két cau va Fg
la vecto lyc tac dong do ngoai luc gay ra. Pay la ly thuyét téng
quat, thuc té khi két cau phuc tap vé sé lugng phan ti thi viéc thiét
lap phuang trinh chuyén déng nay thudng rat céng phu va khé
khan. Tuy nhién, céng cu SAP2000 dugc dung dé giai bai toan nay
va day la phan mém thuong mai cé dé tin cay nhat dinh vai két cau
thuc.
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3.KETQUA SO

3.1 K&t ciu va tai trong

Hé két cdu duoc lua chon véi cac théong dac trung nhu sau: s6
tang cla két cau la 35 tang, két cau cot va dam cdu tao bang vat
liéu bé tong cbt thép vai tiét dién 400x450 (mm), chiéu cao tang 4
(m), 6 nhip khung, khoang cach khung la 6 (m), ty s6 can € = 5%, c6
tan s6 riéng nho nhat cda hé f = 0,2541 (Hz), dugc vé nhu trén Hinh
3.N6i dung bai bdo nay khéo sat déi vai trudng hgp tai trong diéu
hoa tac dung tai vi tri tang dinh clia két cau cling nhu trén Hinh 3.

Hinh 3. Két cdu khung phang 35 tang khdng c6 gan hé can khdi luong va luc dong
diéu hoa tac dung

Khi diéu chinh cac théng s6 ctia hé can TMD thi céc déc tinh dac
trung dong hoc ctia cling thay déi va ti d6 dic trung ting xit déng clia
ca hé két cau cling sé bi anh hudng. Vi vay, hiéu qua ctia hé can TMD
Ién ting xr dong clia hé két cau cling khac nhau, do dé can phai dugc
phan tich va khao sat mét cach chi tiét. Su anh hudng trong mé hinh
clia hé can TMD véi cac yéu t6 can clia méi truong dugc gia thiét la
khéng dang ké so véi su dnh hudng clia hé can khéi lugng TMD vai két
cau, déng thai tan s6 cla tai trong diéu hoa thay déi trong pham vi lan
€an xap xi tan sé cta két cau. Bén canh do, vi tri dat hé can TMD cling
dugc xem xét & nhiéu tang véi cac vi tri cao do khac nhau (thé hién
trong Hinh 5) @€ thay ro6 thém sy anh hudng cda hé can TMD vdi
théng sé tan s6 dao dong riéng théng qua tan sé ngoai luc 1én Ging x
dong ctia hé (thé hién trén hinh 4).

3| Cresd |

Hinh4. Tai trong diéu hoa P - Po sin (w.t) khai bdo trong SAP2000

Khao sat vai tai trong diéu hoa: P = Po Sin (w.t) véi Po = 50kN
va chu ky T=3,9347 (s) > f; = 0,2541 (Hz)

3.2 Théng s6 khéi lugng ctia hé can

Khao sat mé hinh hé can TMD véi su anh hudng clia cac thong
s6 dac trung dong hoc lén ing x déng cda hé két cau, mé hinh hé
can TMD véi cac théng s6 dac trung dugce dinh nghia nhu sau:

- u1a ty s6 khoi lugng la ty so gilta khéi lugng TMD (M) véi khéi

5 AL Ny N M

lugng clia he Ifet cta\u (Mtotal}i U= eotal o
-y ty s tan sé diéu chinh la ty s6 gidia tan so tu nhién cé can

clia TMD (fs) véitan s6 dao déng riéng clia hé két cau (f):y = j;—"

Khéi lugng TMD (Mass) - M (Tan)
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Trong lugng TMD (Weight) W=M.g (kN)
D6 cling TMD (Effective Siffness) K = ws®> M (kN/m)
Hé s6 can ctia TMD (Effective Damping) C= 2Mwa€«  (kN.s/m)
Trong do: - Ta: chu ky dao déng TMD (s)

-fa: Tan s6 rieng TMD, fa=1/T (1/s)

- wa: Tan s6 géc ctia TMD we=2nfs  (rad/s)

- &: Ty s6 can TMD, &q = 5%

Trong thuc té&, khi st dung hé can khéi lugng (TMD) déi véi hé két
cau thi khéi lugng TMD thudng dugc gan & cao do cac san tang dé
thuan tién cho viéc két néi vai thiét bi can nén tan so riéng cla hé can
khéi lugng (TMD) la tuong d6i nho. Vi vay, ty s6 tan s6 y rat kho diéu
chinh trong diéu kién mé hinh hé can TMD véi két cau thuc té trong
cong trinh. Vi vay, trong bai bao nay su anh hudng clia théng sé nay
1&n Uing xUt clia hé két cau khéng dugc khao sat nhiéu.

3.3 Sé lugng TMD

Vi tri ddt TMD cling dugc xem xét & nhiéu tang vai cac vi tri cao
dé khac nhau (Hinh 5) dé€ thay ré sy dnh hudng ctia Hé can khéi
lugng (TMD) véi théng s6 tan sé dao dong riéng théng qua vi tri
dat TMD [én Uing xr dong cla hé.

TH: Khong gén hé can khéi lugng TMD

(@) TH1: Gan hé can khéi lugng TMD tang 34: H=136m

(b) TH2: Gan hé can khéi lugng TMD tang 34, 32: H=136, 128m

(c) TH3: Gan hé can khoi lugng TMD tang 34, 32, 30: H=136,
128, 120m

(d) TH4: Gan hé can khéi lugng TMD tang 34, 32, 30, 28: H=136,
128,120, 112m

Vitri dit TMD
(a) (b) (0 (d)

Hinh 5: Cac truong hgp gan TMD & cac tang

o0
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Hinh 6. Anh hudng clia tj s6 y t6i chuyén vi

3.4 Khao sat dé xac dinh ti s6 khéi lugng

Ty s6 khéi lugng u anh hudng Ién chuyén vi va ndi luc dong
cla hé dugc khao sét bai tac dung cla tai trong diéu hoa, tai tang
mai 35 (nat gidra trén cung - Joint 144) c6 két qua chuyén vi dong
I6n nhat, cac trudng hgp ty s6 u khac nhau dugc xem xét t6i ing
V@i cac vi tri dit hé cdn TMD & céc tdng c6 cao d6 khac nhau (thé
hién trén Hinh 5). Hé két cau véi két quéd chuyén vi dong Ién nhat
cling dugc trinh bay trén Hinh 6.

TU do ta c6 thé thdy rang khi ty s6 khéi lugng p dugc diéu chinh,
hay diéu chinh théng s6 khoi lugng ciia Hé can khéi lugng (TMD) thi
TMD &nh hudng Ién (ing xir déng clia hé la khac nhau. Theo két qua
khao sat trén Hinh 6 cho thdy rang Ung vdi ty s6 khoi lugng p=0,03 +



0,04 cho hiéu qua gidm thiéu gidm thiéu chuyén vi véi Ging xr déng

trong hé la rd rét nhat. Néu tiép tuc tang ti s6 p thi chuyén vi c6 gidm

nhung khéng dang ké. Mat khac khi u tdng qua nhiéu anh hudng dén

chuyén vi két cdu khéng nhiéu nén it hiéu qua cho két cau.
[us——— ok

int1dd

dai

" . m

Hinh 7. Biéu d6 chuyén vi tai tang 35 (ing vdi u = 0,035, T=3,935 (5)

Can clr vao biéu d6 trén Hinh 6 ta cling thay ré hiéu qua ctia TMD
khi dat trén cac tdng khac nhau ciing thay d6i khac nhau. Nhin chung
khi TMD dat trén tang 34 (Ung véi TH1) mang lai hiéu qua hon so véi
dat trén nhiéu vi tri. Can ¢’ vao két qua trén ta thay trudng hop p =
0,035 mang lai hiéu qua tét nhat so véi cac trudng hap con lai.

3.5 Khao sat dé xac dinh ti sé tan sé ung véi khéi lugng
TMD

Phan nay khdo sat su thay déi tan s6 tai trong diéu hoa, dic
trung bdi ty s6 tan s6 B la ty s6 gilra tan s6 ngoai luc véi tan sé dao
dong riéng cla hé két cau, khi ty sé nay xoay quanh daon vj thi gan
céng hudng. K&t qué chuyén vi I6n nhat cta 04 trudng hgp gan
TMD khi gia tri tan s6 ngoai luc thay d6i dugc vé trén hinh 8. Hinh
nay dugc vé tir rat nhiu trudng hgp va chi thé hién gia tri chuyén
vi l6n nhat.
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Hinh 8, Anh hudng ciia tj s6 8 t6i chuyén vi ting véi i = 0,035

Hinh 8 cho thay rd su dnh hudng cla ty s6 tan s6 B 1én chuyén
vi thay d6i rat 16n d6i véi trudng hop c6 TMD va khéng TMD.
Chuyén vi nay chi c6 hiéu qua khi 8 = 0,90 + 1,45. Ty s6 tan s6 chi
c6 hiéu qua trong 1 day tan sé nhat dinh, ngoai day tan sé trén
TMD khéng c6 hiéu qua ddi véi chuyén vi tham chi c6 1 s6 trudng
hgp con gay ra phan tac dung. T két qua trén cho thay rang khi
diéu chinh ty s6 tan s, hay néi cach khac la diéu chinh tan s6 dao
dong ctia Hé can khéi lugng (TMD) thi tng xr déng cda hé vai su
anh hudng ctia TMD la khac nhau. Véi ty s6 khéi lugng 8 = 0,90 +
1,45, K&t qué phan tich thdy hiéu qua gidm thi€u Ung xi dong
trong hé 1a r6 rét nhat. Néu gidm ti s6 B ngoai pham vi trén thi
chuyén vj ting lén cht khéng gidm, trudng hop tang ti s6 B ngoai
pham vi trén thi chuyén vi c6 gidm nhung khong dang ké. Mat
khac khi B tang qua nhiéu lam cho két cau tai vi tri dat TMD clng
tang theo nén khéng hiéu qua cho két cau.

Nhin vao biéu @6 Hinh 8 ta cling thdy ré hiéu qua ctia TMD khi
dat trén cac tang khac nhau ciing thay déi khac nhau. Nhin chung
khi TMD dat trén tang 34, 32, 30, 28 ¢6 mang lai hiéu qua hon so
vGi dat trén tang 34 nhung khong dang ké.

Can cu vao két qua trén ta thay trudng hop B=0,90 + 1,45 la t6t
nhat so vdi cac trudng hop con lai. Hinh 9 thé hién chuyén vi
ngang theo thdi gian cta dinh két cdu véi mot trudng hop tai
trong va khéi lugng ctia hé can TMD.

Hinh 9. Biéu d6 chuyén vi tai dinh tng véi = 1,318, = 0,035

4, KET LUAN

Bai bao da phan tich hiéu qua gidam chéan ctia hé can TMD trong
két cau khung nhiéu tang chiu tai trong ngang diéu hao cé tan s6
khac nhau, mét s6 nhan dinh nhu sau.

- Két qua phan tich cho thdy rang khi tang khéi lugng clia hé
TMD lam gia tang tinh hiéu qua cta hé nhung khi khéi lugng nay
qua ln, TMD ¢6 khéi luong I6n, thi su hiéu qua khéng con tang
theo khéi lugng nia. Vi vy sy gia tdng clia théng s6 nay mang lai
tinh hiéu qua & mét ngudng nhat dinh.

- Khi khdo sat ddi v6i thong s6 B dac trung cho tan s6 ngoai luc
va tan s6 riéng cho thay ti s6 8 cling chi cé hiéu qua tng véi mot
vling nhat dinh gan vung céng hudng va khu vuc c6 tan sé ngoai
luc 1&n; khi tan s6 ngoai luc nhé thi hiéu qua khéng dang ké.

- VGi két qua s6 nay, trudng hgp TMD dugc gan & tang mai cho
thay su hiéu qua rd rang han théng qua chuyén vi dong theo thai
gian cta hé két cau giam tuong déi; tuy vay néu phan bé thanh
nhiéu hé TMD & céc tang thi ciing mang lai két qua tét dudi goc
nhin Iy thuyét va day ciing la huéng phat trién tuong lai cho cac
két cau rat cao tang; két qua nay cling xac nhan lai mot s6 tda nha
cao tang trén thé gidi hién nay thudng dung mot hé TMD gén &
tdng mai hodc tang & cao do rat cao.
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Phan tich gigi han va thich nghi cac tam méng

chiu uén bang thuat toan déi ngau
Shakedown analysis of bending plate by a dual algorithm

> GIAP VAN TAN, TRAN THANH NGOC, NGUYEN TH| THUY LIEN

Khoa Xay dung - Trudng Dai hoc Kién tric Ha Noi

TGM TAT:

Bai bao trinh bay thuat toan ddi ngdu cia viec phan tich gigi han
va thich nghi cac tdm mang chiu udn. Dya trén tiéu chudn chay
déo Von Mises va phép tdi vu hoa phi tuyén, bai bao sé phat trign
mat thuat toan ddi ngdu dé tinh toan ddng thari can trén va can
dudi cia giti han phé hoai déo va gidi han thich nghi. Céc phan ti
t&m mang chiu udn ban nat (phan tir DKN) sé duec sir dung dé rai
rac hoa ket cdu. Cudi cung bai bao sé khéo sat mat sd thi dy oy
the dé théy ri cac vu diém ndi bat cia phuong phap nhu sy hai ty
ciia thuét ton ciing nhur dd chinh xac cia ket qua.

Tir khéa: Phuong phép sd; tdm chiu udn; phan tich giai han; phan
tich su thich nghi; ddi ngAu; 1ap trinh phi tuyén

ABSTRACT:

In this paper, the duality between the lower and the upper bound
shakedown analyses of bending plate is presented. Based on the
duality theory, the shakedown load multiplier formulated by static
theorem is proved actually to be the dual form of the shakedown
load multiplier formulated by kinematic theorem. A dual algorithm
based upon the von Mises yield criterion and a non-linear
optimization procedure is  then developed to compute
simultaneously both the upper and lower bounds of the plastic
collapse limit and the shakedown limit. The DKQ bending plate
element is used to discrete the problem field. Numerical examples
are presented to show the excellent convergence and accuracy of
solutions obtained by the present method.

Key Words: Numerical method; bending plate; limit analysis;
shakedown analysis; duality; non-linear programming

1. GIGI THIEU

Viéc xéc dinh gidi han pha hoai déo va gidi han thich nghi cho
két cau cong trinh chju tai trong bién thién theo thoi gian la mét
van dé quan tam I6n cho nhiéu nha thiét ké. Trong phan tich déo,
c6 cac phuong phap ting budc va phuong phép truc tiép dé xac
dinh kha nang chiu luc cta két cau.

| ISSN 2734-9888

DaGi vai phuong phap tiing budc thi can thiét phai biét mé hinh
vat liéu va qua trinh chat tai. Dua vao mé hinh dan déo hay cing
déo ly tudng cua vat liéu, ly thuyét phan tich gii han gitp danh
gia kha nang chiu tai cta két cdu duéi tac dung cla tai trong. G
ngoai giGi han nay, két cau sé sup dé do su chay déo clia mot s6 bo
phan hay toan bd két cau. Nhiing déng gop quan trong cho su
phét trién cda ly thuyét phan tich gidi han 1a hoan chinh céng thuc
dau tién cla ca hai dinh ly can trén - can dudi cia Prager [1] va
céng thuc thay thé sir dung vat liéu ciing-déo cta Hill [2]. Cac ing
dung cla ly thuyét phan tich gisi han trong co hoc tinh toan sau
do6 duogc biét dén rong rai, trong s6 dé la cac nghién ctu cda
Hodge [3-5], Massonnet va Save [6], Chakrabarty [7], Chen va Han
[8], Lubliner [9].

Tuy nhién, do su phuc tap cta két cau nén ngay ca khi c6 cac
céng cu dé gidi quyét cac bai todn vé phan tich giéi han thi
phuong phap tiing budc cling chi gidi han trong viéc gidi quyét
cac bai toan dan gian. Phuang phap s8, tU nhimng vi du rat don
gian trong hai chiéu dén céc ung dung rat phuc tap ba chiéu, da
thé hién kha ning tuyét vai clia né. Dua trén t8i uu hda toan hoc
va phuong phép phan ti hiru han, phuong phap truc tiép dugc coi
Ia nhanh hon phuong phép ting budc trong viéc xac dinh 10i giai
thich nghi. Phuong phap nay ngay cang té ra la mot cong cu manh
mé nhd c6 sy phat trién nhanh chéng cda cong nghé may tinh
trong nhimng thap ky qua. Trong s6 cac nha nghién ctu da gop
phén vao su phat trién clia phuong phép truc ti€p phai ké dén la
Biron va Hodge [10], Hodge va Belytschko [11], Maier [12], Nguyen
Dang Hung [13], Casciaro va Cascini [14], Morelle [15].

Nghién ctru hién nay trong phan tich thich nghi cta két cau
dang tap trung vao su phat trién clia nhiing cong cu tinh toan hiéu
qua dua vao phuong phap can trén va can dudi. Phuong phap can
trén dua trén dinh ly can trén Koiter dé xac dinh cuc tiéu cla tai
trong pha hoai. Viéc tinh toan dugc bat dau ti vung nguy hiém dé
tinh toan mién tai trong thich nghi bang cach gia si mot co cau
pha hay kha di ddng. Ngugc lai, phuong phap can dudi dua trén
dinh ly can duéi Melan dé xac dinh cuc dai cla tai trong an toan, va
viéc tinh toan dugc bat dau tir viing an toan clia két cau bang cach
gia st mot trudng Ung suat kha di tinh dé xac dinh hé s6 tai trong
I6n nhat dé két cau xay ra thich nghi. Tinh d6i ngau gilta hai can da
dugc chiing minh béng sy két hgp gitta hai phuong phéap, gom hai
diém chinh: (1) véc tc t6c do bién dang ty 1é thuan véi gradient cla
ham chay déo va (2) hé s& déo khéng am tai cac diém ma & do
ham chay déo bang khéng.

Quy hoach tuyén tinh va phi tuyén da dugc ap dung dé giai
quyét cac bai toan phan tich gidi han va thich nghi cta két cau.
Quy hoach tuyén tinh da dugc st dung rong rai trong phan tich
gidi han bdi vi phuang phap nay gan nhu cho phép giai quyét cac



bai toan phtic tap. Viéc st dung quy hoach tuyén tinh kéo theo gia
tri gan ding clia ham chay déo phi tuyén do su tuyén tinh tiing
doan mét hay ham chay déo ban than né phai tuyén tinh (vi du
tiéu chudn chay déo Tresca). Overton [16] cho thay réng phuong
phap Newton - Raphson c6 thé giai quyét kha hiéu qua bai toan
phan tich gidi han. Theo huéng nay, thudt toan mdi dugc xay dung
nham st dung tryc tiép ham chay déo Von Mises hay cac ham chay
déo phi tuyén khac.

Can cu vao dinh ly can dudi va dinh ly can trén, cac phuong
phéap s6 khac nhau dugc xdy dung dé phan tich nhiing két cau
phtic tap ma véi nhiing két cau nay cong cu gidi tich khéng thé
gidi quyét dugc. Thuc té viéc sir dung cac phuong phap ting budc
dé& gidi quyét bai toan phan tich su thich nghi la rat cng kénh va
tén thai gian. Do d6 phuang phap truc tiép la can thiét. Véi su hé
trg clia phuong phap phan ti hitu han, bai toan tim 1oi giai thich
nghi c6 thé dugc mé ta va chuyén ddi thanh bai toan quy hoach
toan hoc. Dua trén sy tuyén tinh tiing doan cta phuong phap
mién chay déo, quy hoach tuyén tinh dugc dé xuat bai Maier [12].
Cach ti€p can nay sau do6 dugc hoan thién bagi Corradi va Zavelani
[17]. Belystchko [18] ap dung quy hoach phi tuyén dé r&i rac hoa
dinh ly can dudi va tién hanh nghién ctru vi du cu thé cho tdm hinh
vuéng vai 16 tron & trung tam chiu tai trong hai truc & trang thai
Uing suat phéang.

2. PHAN TiCH THiCH NGHI COA TAM MONG CHIU UGN

2.1. Cdc phuong trinh co bdn trong ly thuyét tdm méng (Ly
thuyét tdm Kirchoff)

Xét tdm c6 dién tich bé mat kin A véi diéu kién bién tinh
0A,, va diéu kién bién dong 04, . Déi véi cac tém méng, & day cac
bién dang trugt ducc bd qua, quan hé dong hoc cé thé duoc viét
nhu sau:

S e . T o2
K=[K, Ky 2ny] =Vw (1)

trong d6 K 12 véc ta cac thanh phan dé cong va W la van téc

ngang. Toan t V? dugc dinh nghia bang:

T
2 42 2
vZ= 6_26_228_
Oox ay axéy

Hé thuc can béng cling c6 thé dugc viét la:

vHTm-p=0 ®)

trong dé m=[my m,y my]" la véc t6 mdé men udn va mé men
x0an, p la tai trong ngang. Goi t la bé day tdm va ¢ la gidi han

chay thi phuong trinh mat déo theo tiéu chuan chay déo von Mises
dugc viét nhu sau:

f(m)=vm™Pm -m,=0 (€)
trong do6 m, = o—yﬁ /4 la m6 men gidi han déo trén moét don vi

chiéu dai cda tiét dién tdm va

_1
1 5 0 “
- -1
P- 5 10
0 0 3

2.2, Thiét lap bi€u thic can du6i

Xét mot mién tai trong da dién 16i L va mét tai trong dudng
déc biét gém c6 tat ca cac tai trong diém p (k = 1,.., m) trong L.
Mot diém A trong mién xac dinh clia bai toan dugc xac dinh bang
mot véc to bién s6 x va véc to mé men dan hoi gia mE. Dinh ly
thich nghi can dudi phét biéu rang su thich nghi xay ra néu tén tai

mot trudng moé men du khéng phu thudc vao thdi gian p la kha
di tinh dé trudng mémen thuc té m=am®+ p khoéng vi pham diéu
kién chay déo tai bat ki diém nao trong két cau. Dua trén dinh ly
nay, chiing ta c6 thé tim thay mét trudng mé men du 1a kha di tinh
dé c6 dugc mdt mién tai trong I6n nhat al. dam bao (3). Hé s6 tai
trong thich nghi tim dugc ¢~ noéi chung thap hon can dudi va bai
toan thich nghi c6 thé dugc xem nhu 1a bai toén tim cuc dai trong
quy hoach phi tuyén.

a =maxa, (5a)
Rang budc:

(Vz)T p(x)=0 trong A (5b)
flamP(x,B)+p(x)<0 Vk=Lm trong A (5¢)

Bang viéc dua toan bo bai todn vao phuong phap phan ti hiu
han va dp dung phuaong phap tich phan Gauss-Legendre, phuong
trinh (5) c6 thé viét lai nhu sau:

a =maxa, (6a)
Rang budc:
NG T
ZWIBI. p;=0 (6b)
i=1
flemf +)<0 Vi=ING Vk=Lm (6¢)

trong d6 B; la ma tran bién dang, w; la trong s6 tai diém Gauss
thiiva NG la t8ng s6 diém Gauss trén toan bo két cau.

2.3. Thiét Idp biéu thic can trén

@ day, chiing ta gidi thiéu chu ky lam viéc kha di cta trudng do
cong déo AxP . Tai méi dinh tai trong, t6c d6 cong déo &} c6 thé
khéng nhat thiét phai tuong thich tai méi thai diém trong suét chu
ky (thdi gian) chat tai, nhung d6 cong déo tich Iy trén toan chu ky
phai thda man diéu kién tuong thich dong hoc, nghia la:

m
AKP = Z;‘c}g v )
k=1

Dinh ly can trén phat biéu rang két cdu thich nghi néu ton tai
mot trudng van toc kha di dong ma cudng do cla tai trong bén
ngoai nhd hon so véi cudng d6 ndi luc va diéu nay dugc bd qua
trong pham vi bai toan. Dya trén dinh ly nay, |Gi gidi can trén o+
dugc xem la tim gia tri cuc tiéu ca bai todn quy hoach phi tuyén
(chi s6 trén P dugc bd qua @€ cho don gian).

at =min ZJ. DP(x,)d4, (8a)
A
k=1
M:Zkk =V* trong 4 (8b)
Rang buéc: -
angBUOC: 13h=0 trén o4, ()
y j mE(x, P) ke dA =1 (8d)
A
k=1

trong d6 cudng do6 tiéu tan déo trén mét don vi dién tich la:

DP (k) = m K] QK ©)

4 2
3 3 0
igopl_ |2 4 (10)
Q=r'=13 3 0
1
o o 1
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Ta biéu thi cac tham s6 nut cla phan td hiu han I3
q=[w ow/ox aw/ay]T. Bang cach st dung phuong phap tich

phan Gauss-Legendre, dang r&i rac hda cla (8) c6 thé dugc viét
nhu sau:

a* =min iNZGVVimp\,k;chik . (11a)

k=1 i=1
D ki =Bq Vi=1NG, (11b)
Rang budc: | k=1

m_ NG

D wiagmp =1, (11c)
k=1 i=1
Luu y rang diéu kién rang budc tha hai trong (8c) dugc bd qua
G day vi no sé dugc ty dong théa man bsi ham dang. Khi m =1,
cong thic (6) va (11) tra thanh bai toan phan tich gidi han.

3. TINH DOI NGAU CUA CAN TREN VA CAN DUGI

Trong phan nay, ta sé gidi thiéu can trén (11) la bai toan goc va
can dudi (6) la bai toan d8i ngau cda n6. DE don gian, ta dua vao
mot s6 ky hiéu nhu sau:

ki =wQ" . t;=(Q ) mf, B,=wQ"B, (12)

trong dé QI/ZQ—I/Z — I, (QI/Z)TQI/Z — Q (1 3)

Thay (12) vao (11), 1¢i gii can trén dugc viét lai nhu sau:

=min iZm «lk k,k, (14a)

k=1 i=l
Rang budc:
>k, ~B4=0 Vi=1,NG, (14b)
k=1
NG m .
D) Kty ~1=0 (14c)

i=1 k=1

Nguoai ta da ching minh dugc la trong trudng hop phan tich
gidi han, tén tai mot hinh thic d6i ngau cua (14), xem vi du Heitzer
va Staat [19], Andersen va cdng su [20]. Vu va cdng su [21] m& rong
ly thuyét nay cho trudng hgp phan tich thich nghi. Trong phéan
nay, cé su ma réng ly thuyét clia ho dé phan tich thich nghi cla
tdm dugc trinh bay théng qua hai ménh dé (Tham khao chi tiét &
[27]).

4, THUAT TOAN DOI NGAU PHAN TiCH THICH NGHI CUA TAM

Mét van dé kho khan déi véi bai toan t6i uu hda la ham muc
tiéu trong phuong trinh (14a) khéng phai kha vi tai moi diém. Dé
khac phuc, ta thém vao Dr(x,) mot sé duong nho, cu thé la g2.
Mot ky thuat hiéu qua cho bai toan t6i uu héa quy mé 16n, dugc ap
dung thanh céng trong [21, 22, 23], d6 la si dung phuong phap
ham phat dé€ kh(r rang budc dau (14b) két hgp véi phuong phap
nhan ti Lagrange dé khir rang budc (14¢).

Phu‘ong trinh ham phat dugc viét nhu sau:

3 (m \/k;ll-fkk+80)+ [iktk lq] [Zkls Bq] (15)
i= 1 k 1

& day ¢ la tham sé phat va ¢>>1. Ham Lagrange dugc viét nhu
sau:

L=P—a[§ik I, ] (16)

i=l k=1

| ISSN 2734-9888

Chiing ta biéu thi =c[ikk ];_q} (17)
k=1

S dung phuong phap Newton-Raphson dé giai cac diéu kién
t6i uu Karush Kuhn Tucker (KKT) ctia (16) va sau mot sé bién d6i, ta
co:

Kdq=-Kq+f,+f,(a+da), (18)

trong do6

NG | n

K=) B'E'B,

i=1

klkkrk

f,==) BIEY M/ (B, + ot )it
1 ; kZ}: « (B; +aty) '7klkk,k+€0
f2 - ZBTE ZMIA \lktk ik + ‘90 ik

l'(T
Mlk =m I+(ﬁl + atlk) L

va A klkk ik +80 ' (20)
7+ZM,,( VKK +62.

Phuong trlnh (18) dugc xem nhu phuong trinh clia phuong
phép phén ti hitu han trong phan tich dan héi, kq=t, véi ma
tran d6 ciing toan hé K. Ma tran E;! ddng vai trd ma tran dan héi.
Gidi hé nay bang phuang phap tuong tu nhu véi viéc tinh toan hé
dan hoi sé dam bao rang budc (8c) dugc thda man ty dong. Ta co
céc vécto s6 gia clia tham s6 nit ([, t6éc do cong k,, va Bi nhu sau:

dq=dq, +dq, (o +dw),

dk= (dk ), HdKy ), (0 + dav), @1
dp; =(dB,), +(dB;),(a+dav),
trong d6
dql = _q + K-lfla
dq, =K'f,,
(dkik)l = M;cl\)k;l;(ll(ik +& (dB,), - M [mpkik + \/k&kzk +67 ﬁij>
. (22)
(dky), =-M \)k kk+50 (dB,), - \/k kl\+50t:k,

(dB)=- E;IZM;klmpkik -E; [Eidql - [Zkik - th]J -B:
% =1

(dB,),=-E; 'B, dq, —E; ZM,k \/k:kkrk &ty

Va (o +da)= _ z Z::ﬂ[kik +(dky),]
YUST thdky),

Céc vécto dq, dk,,dp, va do la nhitng s6 gia Newton dam

(23)

bao gia tri ciia ham muc tiéu giam d6i véi bién trén (14) va tang doi
V@i bién dudi (6). Dua vao (21) ching ta c6 thé diéu chinh cac vécto
dq, dk,,dp, va do. Lap lai cac budc nay c6 thé dua chung dén
mot tap hop 8n dinh cla dgq, dk,,dp, va do thda mén tat ca cac
diéu kién (14) va (6). Théng tin chi tiét cla thuat toan déi ngau xem
trong [23].

5.MOT SO viDU
Trong phan nay, nhém tac gia trinh bay mét sé vi du s6 dé
kiém tra hiéu qua clia thuat toan phan tich thich nghi bang thuat



toan déi ngau dang nghién ctu. Mot s6 tam chiu tai trong phan bo
déu hodc tai trong tap trung dugc xem xét. S dung phan ti tam
b6n canh bén nut DKQ dé rai rac hda két cau. Trong tat ca cac vi
du cu thé, cac két cadu nay dugc lam bing vat liéu dan héi-déo ly
tudng. Két qua dugc so sanh vai cac két qua da cong bé.

5.1. Phén tich gi6i han cda tdm hinh vuéng chiu tdi trong
phdn bé déu:

Xét tam hinh vuong chiu tai trong phan bé déu p trén bé mat.
Do tinh déi xiing nén chi can mé hinh héa mét phan tu tam bang
256 phan ti DKQ, xem trén hinh 1, ¢ day ta xét cho trudng hop
L=10m va chiéu day tdm t=0.5m.

Doi v6i ca hai trudng hgp tam vudng bon canh lién két don
gian va tam vuéng bén canh lién két ngam, can trén va dudi rat
gan véi nhau sau sau 1an 1ap nhu trong hinh 2, tuc la tri s6 nghiém
déo dat dugc trong thdi gian tinh toan chi c6 sau buéc dan hoi
tuyén tinh. Bang | cho thay két qué bang s6 cho ca hai trudng hap,
tam vuéng bén canh lién két don gian va tdm vuéng bén canh lién
két ngam. Két qua nay dugc so sanh véi két qua tim dugc theo
phép giai tich ctia Hodge va Lubliner hoac theo phuong phéap s6
cla Capsoni [24] bang cach st dung 1 phan tr tdm C' va Le [25]
bang cach st dung phuong phép EFG. Cac két qua duoc chudn héa
vGi my/L? trong d6 L la chiéu dai ctia tdm. N6 dugc xem la két qua
hién nay phu hgp véi két qua thu dugc béi cac tac gia khac. Doi voi
ca hai trudng hgp, can trén va dudi dugc xac dinh. Loi thé theo
phuong phap nay la can trén va dudi duoc tinh toan déng thoi
khong doi hoi tinh todn dac biét va ching thi trung khép da dam
bao tinh chinh xac clia phuong phap.

Bang I. Tai trong gidi han cta tdm hinh vuéng: giéi han
trén/dugi (pil%/mp).

R Capsoni va Leva
Phﬁgng céHnodg?[v]a” Lubliner [9] cdng sy cdng su Hién tai
phap. | congst [24] [25]
;?réandon 26.54/24.86 | 27.71/23.81 25.02/- 25.01/- | 25.04/25.04
Ngam 49.25/42.86 52.01/- 45.29/- 45.07/- | 45.16/45.16
®p 4 ®P o
[ — [ S
(a) Tdm vudng tya don gian (b) Tdm vudng ngam
5
4
3
2
1
[1]
0 i z 3 4 5

(c) M@ hinh hoa phén t{ DKQ ctia 1/4 tdm vudng
Hinh 1. Ludi FE va kich thudc hinh hoc clia tdm hinh vudng

50
48
46
44

42
a0l 1o (,.737 _ | —=— Upper bound (Can trén) I
7 --©-- Lower bound (Can duoi) |

|

tai trong)

éso

i e e et
361k
) SN A S E S
32,,,,:1' ,,,,,

30F--0--1---

2 8 1 1 :
0o 1 2 3 4 5 6 7 8

Load factors (H

.....

5.2. Phén tich gi6i han ctia tdm hinh tron va tém hinh vanh
khdn chiu tai trong phén bé déu

Xét cac tdm hinh tron va hinh vanh khan véi mép ngoai tua
don gian hodc ngam va chiu tai trong phan bé déu p trén bé mat
(hinh 3a, b, ¢, d).

(b)Tdm tron ngam

*(d) T4m vanh khan ngam

. :'—-'-'——.v-_rl.—|—r'|-1'l'l_|?

(e) M6 hinh hda phan t& DKQ cta 1/4 tam tron va tdm vanh khan
Hinh 3. LuGi FE va kich thudc hinh hoc ctia tdm tron va tdm vanh khan
Goi Re va Ri la ban kinh cla tdm va cua 16 trung tdm, véi tdm
tron thi Ri=0. Do tinh d6i xtiing, mo6t phan tu tam dugc mo hinh hoa
bang 400 phan tu, xem trén hinh 3e, & day xét cho trudng hgp
Re=10m. Két qua s6 dugc tém tat trong bang Il d6i vai ti s6 Ri/Re,
dua vao dang khong thi nguyén z(g:_R?)p,/m,- Bang Il cho thay
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I6i gidi s6 hién tai hoan toan phu hgp véi 1i gidi giai tich cta
Cinquini va Zanon [26] véi trudng hop cac tam tua don giadn. Véi
trudng hop tdm ngam, két qua nghién ctu cing phu hop véi
nhimng két qua trong [26] (sai léch t6i da la 1.98%).

Bang II. Tai trong gidi han cGa tdm hinh tron va hinh vanh khan

(=(R2 =R p,/m,)

R, Tua don gidn Ngam

R, Cinquini[zvg]c()ng su Hién tai Cinquingg]céng su Hign ta
0 20.47 20.47 39.43 39.63

0.1 19.50 19.50 38.42 39.09

0.2 18.05 18.05 37.72 38.34

03 16.80 16.80 38.19 38.81

0.4 15.79 15.79 40.01 40.68

0.5 14.97 14.97 43.58 4434

0.6 1431 1431 49.82 50.74

0.7 13.76 13.76 61.09 62.30
0.8 13.29 13.29 84.54 85.40
0.9 12.90 12.90 156.59 158.08

Hinh 4 va hinh 5 cho thay sy hoi tu clia can trén va can dudgi dgi
vGi tdm hinh tron tua don gian va tdm tron ngam. Hai gidi han nay
gan nhu ding chi sau bén lan 1dp t6i uu héa (d6i véi tam tron tua
don gian) va sau lan lap t6i uu hoa (d6i véi tdm tron ngam). Diéu
nay cho thay phuong phap nay rat hiéu qua vé thai gian tinh toan
so véi phuang phap phan tich tung budc.

22 T T T T T
| I I | | | I I I
| | | | | | | | |
21 - -4 - - 4 — e — — 4 —— e — — 4 — — = — — 4 — — —|
S & | | | | | | L n
! T - hd hd
E 20———4———\———,§——j\’———I———T———I———\———+———
= | [ | | | | | |
‘S | [
g 19———4———9\;'——4—— —e— Upper bound (Can trén) + - - o
| |
- Co | --e-- | ower bound (Can duoi)
T 18- —d-— o4 T e e et - —
g | FAl | | | | | | |
12 | I | | | | | | |
T/ A S R
o [ | | | | | | |
e [ | | | | | | |
I o I - —
£ i S R Rt
A ¥ | | | | | | | |
L i S e e e R
| | | | | | | | |
’]4 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10

lteration (Buoc lap)

Hinh 4. Tam tron tya don gian: Su hi tu cla li gidi

44 . . . . . : : : : : :
42
I
g 4o ‘
S
B - ) 4 ) A
® | s
© 36,,,:,,%,7%',,:,,:,,,—E—Upperbound(Céntrén) i
2 s a .
@ | [ | | -~ Lower bound (Céan duoi)
z 34”7”7,”\”7”?’\ [ [ [ [ [ 1T
| | | I I | I | | I |
g 32’”\",'?"\”T"T”\”T”F”\”T”\”T”’
© o | | | | | | | | | |
& O -—-Fr--r AT m TS 1
° L I I I I I I I I I I
R ] B T E S
— [F I I I I I I I I I I
26F — i -4 ——m—d—— bk —lm—d— — b — A — — - == — o — |
o I I I I I I I I I I
24 1 1 1 1 1 1 1 1 1 1 1 1

0o 1 2 3 4 5 6 7 8 9 10 11 12 13
Iteration (Buoc lap)
Hinh 5. Tam tron ngam: Su hi tu clia |01 gidi
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5.3. Tdm hinh chir L chiu tdi trong phén bé déu

Q Q
KP - QP 3
o Q
- -
L2 2| L2 2|
(a) Tam chir L tya don gian (b) Tam chitL ngam
|||I 1
]
1]
al
] ]
.| }

a - ;
o 2 & 51 fa 10
(c) M hinh hoa phan t DKQ cta 1/4 tdm chit L

Hinh 6. Ludi FE va kich thudc hinh hoc ctia tdm chi L

Xét tdm hinh chir L chiu tai trong phan b6 déu p (hinh 6.3, b).
Tai trong p khong déi khi phan tich gidi han, va thay déi trong
phamvi pe[0, p,..] khi phan tich thich nghi. Bai toan nay da dugc
nghién ctu trong [27] theo phuong phdp can trén va phuong
phap EFG. § day, tdm dugc mé hinh héa bang 768 phan ti DKQ
nhu trén hinh 6.c.

Hinh 7 cho thay su hoéi tu cla can trén va can dudi doi voi
trudng hgp tam chir L tua don gian. Hai can nay gan nhu diing sau
6-7 lan lap t&i uu hoéa. L&i gidi cho phan tich thich nghi va phan tich
gidi han trinh bay trong bang Il déu dugc chudn héa véi mp/L2.
Nhing su khac nhau nhé gilra can dudi va can trén ton tai & day la
do tdm hinh ch(t L xuat hién tng suat tap trung tai goc 1ém.

9 : : : : : :
| | | | | | | |
8.5 - -+ - -+ -~ —=—Upper bound - Limit -
5 8F--t--d-- -+<6--- Lower bound - Limit - -
S 75L-_-L__1__|—e—Upperbound - Shakedown |_ _ _|
= 7. ¢ 1 __| =% Lower bound — Shakedown | |
D I S S H N S S S
<$ | & & n & &
AN P U S & H- & & 0 |
L 6 | A7 A T Y Y i
® 55 - L1l L 14—
o | y’ | | | | | |
° 5,,,L,,3,,J,,,L,,L _L O P
JE | .l'\ | | | | | |
ko] 4_5777L7,LJ.77J777\777L77L77l774777\777
g \L_; | | | =
O 4r-- ‘!.t:‘#r_.:. e SU S ‘ ‘ - -
T S T Y
sl
0o 1 2 3 4 5 6 7 8 9 10

lteration (Buoc lap)

Hinh 7. Tam hinh chit L tya don gian: Su hdi tu cda 16i gidi can trén va can dudi




Bang Ill. Tai trong Gidi han clia tam hinh chir L: can trén/dudgi (pil?/mp)

Tua don gian Ngam
Phuong phap
Gidi han Thich nghi Gidi han Thich nghi
Le va cong su [25] 6.298/- -/- -/-
Hién tai 6.191/6.044 4.284/4.284 15.85/15.63 15.85/15.63

6. KET LUAN

Bai bdo da trinh bay mot thuat todn mdi trong phan tich
thich nghi va gigi han tdm mong chiu uén, bang phuong phap
d6i ngdu. S dung phuong phap phan ti hiru han theo mé hinh
chuyén vi va tiéu chudn chay déo von Mises, nghién cdu cho
thay 16i giadi can duéi thuc sy la d6i ngau cua |oi giai can trén.
Trong thuat todn nay, phuaong phap ham phat va phuong phap
Lagrange dugdc st dung déng thdi dé khi cac rang budc.
Phuang phap Newton-Raphson duogc st dung dé gidi hé diéu
kién KKT. Cac vi du cu thé dugc nghién cliu da ching té su hoi
tu chinh xac va tinh dling dan clia cac nghiém thu dugc tu
thuat todn nay.

Su hoi tu ca thuat toan déi ngau dugc chiing minh ca vé ly
thuyét va vi du minh hoa. Cac vi du cu thé thé hién kha ning
tinh toan cao: ca can trén va can dudi hoi tu nhanh chong dén
nghiém chinh xac v&i sai s6 nhoé. Mdc du khong c6 bang ching
nao dua ra dé ddm bdo rdng can dudi ting lén sau méi lan lap,
nhung dé la mét dic diém thu vi ma chdng ta thdy trong tat ca
cac vi du khao sat. Dac diém nay cho phép chung ta cham dut
qua trinh tinh toan trudc dé va do do6 giam chi phi tinh toan. Sai
s6 nhé gilra can dudi va can trén cho thdy rang thuat toan nay
thuc sy dang tin cay.
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Nghién cuu anh huéng cua cét soi phan tan
dén mét s6 tinh chat cua bé tong trong

mOi truong an mon

Study on the effect of dispersed fiber reinforcement on some properties of concrete in

COrrosive environment

> NGUYEN THI THANG, VU PHUONG LE
Trudng DPai hoc Xay dung Ha Noi

TOM TAT:

Trong céng trinh bién, bé tong |3 mat trong nhitng loai vat ligu droc
nhiéu nha thigt k& vat ligu lwa chon sir dung. Tuy nhién, bé tang st
dung trong cang trinh bién ca nhirng yéu cAu dac bigt hon bé tong
thang thuing vi phai chiu tac dang &n man xam thue ciia céc yéu td
&n man chira trong nudc va khi quyén bién. Bai bao nay trinh bay
nghién ciru sir dung mat sd loai cat sgi phan tan dé cai thign kha
nang ching dn man cho bé tng cring dé cao MBO trong mai truang
chira SO, CI". Cac loai cét spi st dung gém si kich thude lan va
soi kich thude nha. Sgi kich thede |an gom: soi thép Dramix RC-
80/60-BN (chiu dai B0 mm), sgi polyme Mega Mesh MG-70/45
(chifu dai 93 mm); soi kich thwedc nhé: sgi polyme géc
polypropylene (PP) (chigu dai 18 mm). Sgi kich thudc nha dung vi
ham lrgng 0.2% va sgi kich thuae lan ding vai ham legng 0.4%
tinh theo thé tich be tang. Cac ket qua nghién citu cho thay, cdt soi
phan tan hoan toan ca kha nang chang nirt, han ché kha nang md
ring vt nirt cho bé tang, tir da cai thién da chiu lyc va khé ning
chiing &n man cho bé tang khi phai lam viéc trong diéu kign co tac
nhén &n man.

Tir khda: An man bién; be tang cét so; da sut; da bén nén; da bén
udn; kich thudc soi.

ASTRACT:

[n marine construction, concrete is one of the materials chosen by
many material designers. However, concrete used in marine works
has special requirements than ordinary concrete because it is
subject to corrosive effects of corrosive elements contained in
water and marine atmosphere. This paper presents a study on
using some types of dispersed fiber reinforcement to improve the
corrosion resistance of high - strength concrete M80 in the
environment containing SO, CI. Types of reinforcement used
include large size yarn and small size yarn. Large size yarns
include: Dramix steel yarn RC-80/60-BN (length B0 mm). Mega
Mesh polymer yarn MG-70/53 (length 53 mm); microfiber:
polypropylene (PP) - based polymer fiber (length 18 mm). Small size
fibers are used with a content of 0.2% and large fibers are used
with a content of 0,4% by volume of concrete. The research results
show that the fully dispersed fiber reinforcement is resistant to
cracking, limiting the ability to widen the cracks for concrete,
thereby improving the bearing strength and corrosion resistance
of concrete when required working in corrosive conditions.
Keyword: Marine corrosion; fiber reinforced concrete; slump;
compressive strength; flexural strength; fiber size.

1.GIGI THIEU

M@éi truding bién la nguyén nhan gay hu hai chli yéu dén cdu tric
cla bé téng & bé tong cbt thép trong cac céng trinh bién va ven
bién. Qua trinh &n mon bé téng va bé téng cét thép trong moi
trudng bién dién ra theo nhiéu cc ché khac nhau. Bé tdng nén cé
thé& bi &n mon theo ca ché &n mon vat ly, hda hoc va ca do cac sinh
vat bién. Sau d6, két cdu bé tong ct thép bi pha hiy khi cot thép bi
dn mon dién hoéa [1, 2.

Bé tédng lam viéc trong moi trudng bién bi an mon héa hoc do
tdc déng clia cac ion clia cdc mudi ¢ trong nudc bién 1én thanh

| ISSN 2734-9888

phan khoang cta da xi mang, chi yéu do ion SOs gdy an mon
sunfat. lon SO4* c6 trong thanh phan cta nudc bién trudc tién tac
dung véi Ca(OH): tao thanh thach cao CaSOs, thach cao tao thanh
tac dung tiép vGi sadn pham thdy hoéa cda khoang CA tao nén
khodng ettringite chdia nhiéu nudc két tinh, ting thé tich lén
khoédng 2,5 lan pha hoai cau truc, gay nut da xi mang [1, 2].

Cot thép ngay sau khi ché tao trén bé mat da hinh thanh moét
I6p oxit mdng c6 tac dung ngan ¢t thép tiép xuc vaéi khong khi.
Khi dugc dat trong bé tong dac chac, chua bi cacbonat ho4, thi
moi trudng kiém cao trong bé téng chinh la diéu kién thuan Igi



dé hinh thanh trén bé mat clia c6t thép mét I6p oxit mdng ngan
can qua trinh gi cta c6t thép, déng thai né con han ché nhiing
vét gi da co trudc trong qua trinh bdo quan va gia cong c6t thép.
Hién tugng an mon cot thép xay ra khi l6p mang oxit thu dong
trén bé mat cét thép bi xuyén thang, khi dé trén bé mat c6t thép
xuat hién vé s6 cac pin té vi vgi hai cuc la an6t va catét. Hién
tugng an mon nay xay ra khi xuat hién mét trong hai hodc ca hai
diéu kién: D6 pH cla bé tong tong & mién ti€p giap véi cot thép
bi giam, thdp hon gia tri can thiét dé bao toan trang thai thu
doéng; ndng dé ctia mot s6 ion xam thuc, dién hinh 1a CI, trong
bé tong vugt qua gidi han cho phép, gdy mat tinh 8n dinh cla
mang thu déng, la moi trudng dién li tao diéu kién cho cét thép
bi an mon dién hoa [1, 2].

V&i qua trinh an mon c¢6t thép trong bé tdng, san pham tao
thanh 13 gi thép lam tang thé tich so véi c6t thép ban dau, nhing su
bién d6i thé tich nay tao ra Ung suat Idn trong I6p bé tdng bao vé
lam xudt hién cac vét nut trén két cdu bé tong. Cac vét nit dugc hinh
thanh ngay khi 16p oxit sat (gi sat) dat chiéu day khoang 0,1 mm. Khi
dan mon do nguyén nhan cacbonat hoa |6p bé tdong bao vé, cac san
phdm an mon tich tu xung quanh cét thép. Ngugc lai, do ion Cl, cac
san phdm an mon di chuyén trong hé théng ngam dan dén mat
ngoai bé téng. Su ngdm cac san pham an mon ra bé mat bé téng
cung vaéi su hinh thanh cac mao quéan dan dén xuat hién cac vét nut,
lam bong tréc |6p bé tdng bao vé. Do la nhiing ddu hiéu cong trinh
bé téng cét thép da bi pha hoai, suy giam kha nang chiu luc nghiém
trong [1, 2].

Nhu vay, c6 thé noi trong méi trudng bién, ion S04%, Cl tao nén
hién tugng an mon va pha hoai chl yéu d6i véi bé tong va bé tong
c6t thép.

Mét bién phap nang cao tinh chat cta bé téng lam viéc trong
moi trudng dn mon dang rat dugc quan tam d6 la sir dung thém cot
sgi phan tan. Bé tong c6t sgi (BTCS) dugc phat trién manh mé trong
vong 60 nam tr& lai day vai Igi thé so véi bé tong thudng la chiu luc
dugc ngay ca sau khi bé tong da bi nut, han ché hién tugng nut do
co mém va co kho trong bé téng, tang kha nang chiu va dap, chiu
moi. Hiéu qua cla viéc st dung c6t sgi phan tan cho bé tdng cong
trinh bién c6 thé ké tén nhu sau: nang cao kha nang chéng nut, han
ché su m& rong vét nut clia bé tdng tir d6 lam cham qua trinh xam

Bang 1. Thanh phan hoa cla vat liéu sir dung

nhap cda tac nhan an mon vao két cdu; nang cao kha nang chiu va
cham, chiu ma sat, chéng bong tréc cho bé téng lam viéc trong moi
trudng bién; nang cao dugc tinh chat ca hoc, kha nang chiu luc (dac
biét 1a kha nang chiu kéo uén va do bén déo dai) cho bé téng khi
chiuan mon [3]

Hién nay, c6 thé chia ra hai loai sgi st dung lam c6t sgi phan tan
cho bé tong. Loai thit nhat la céc soi kich thudc nho (vi soi), thudng
c6 chiéu dai sgi tir 5-20 mm, bao gém cac dang sgi don, sgi thé. Loai
th hai la sgi kich thudc I6n, thudng co chiéu dai tir 35-60 mm [3, 4]

Sai kich thudc nho (vi sgi) thuong cé dudng kinh d < 0,1 mm. Sgi
dugc st dung vSi ham lugng thap (thudng dudi 0,2 % theo thé tich
bé téng). Vi sgi dugc st dung phd bién lam ti sgi polypropylene va
st dung véi muc dich kiém soat cac vét nit do co ngét mém khi bé
téng chua ran chac. Vi sgi chi c6 thé sit dung véi ham lugng thap vi
néu tang lugng dung sgi sé anh hudng dén chat lugng bé téng va
tac dung nang cao cudng do, dé bén déo dai cho bé téng la khéng
dang ké 3, 41.

Sai kich thudc I6n thudng cé dudng kinh d = 0,7-1,4 mm. Sgi
dugc st dung véi ham lugng cao cé thé 1én dén 1% theo thé tich bé
téng. Soi loai nay cé tac dung kiém soét vét nit trong bé téng da
cling ran dong thai tang d6 bén déo dai, nang cao kha nang chiu va
dap va chdng mai cho bé tong [3, 4.

Mbi loai sgi trén déu c6 dac tinh va kha nang riéng biét khi st
dung lam cét sgi phan tan cho bé tong, tir dé nang cao dugc chat
lugng bé tdng va c6 thé mad rong pham vi ting dung trong thuc té.

2.NGUYEN VAT LIEU SU DUNG

Trong nghién ctu st dung nguyén vat liéu gém: Xi mang
PC40 But Son c6 cac tinh chat dat theo tiéu chuidn TCVN 2682 :
2009 [5], khéi lugng riéng 3,1 g/cm?, ham lugng khoang CsA la
8,5% < 10% c6 thé dugc stit dung ché tao bé téng dung cho céng
trinh bién phu hgp véi TCVN 9346:2012 [6]. Silica fume s dung
cta hang Elkem c6 khéi lugng riéng 2,20 g/cm?; thanh phan hoéa
cla xi mang, silica fume dugc thé hién trong Bang 1. Phu gia siéu
déo st dung la ACE388 cua hang Basf, c6 dung trong la 1,08
g/cm?; nudc st dung thda man theo TCVN 4506: 2012 [7] vé nuéc
dung cho vira va bé tong.

Vat lidu Thanh phan héa, %
- SiO> Al>0s Fe:0s Ca0 MgO Na.O K20 SO; MKN
Xi mang 22,58 5,72 3,45 61,23 0,65 - - 2,00 1,71
Silica fume 92,45 0,92 0,52 1,57 - 0,38 1,22 0,30 1,22
Cot liéu I6n sirdung da dam véi & hat (5-10) mm, tinh chat cta Bang 3. Tinh chat co ban clia cat vang
cot Ile;’u duge Fhe h'"‘?,n tron’g I’Ban% 2',A , T Tén chi tiéu Pon vi Két qua
Bang 2. Tinh chat ca ly clia c6t liéu I16n :
ns Chi tiéu Ponvi  Kétqua ! Khéilugngrieng g/cm’ 2,66
] Khéi Iuong riéng glcm 271 2 Khéi lugng thé; tich xop kg/m3 1480
2 Khéiluong thé tich xp kg/m? 1400 3 Khéilugng thétich chocchat  kg/m?® 1620
3 Khéi lugng thé tich choc chat kg/m3 1560 4 D? rong cjtrang th‘—f‘! dlc_)c chat % 39,10
4 Ham lugng bun, bui, sét % 0,12 > D? :c“mg ctr:ing thai xop % 44,30
5 Do 4m bio hoa bé mat % 05 6 Doamusnhién % 0.50
6 Cudng d6 nén dap trong xi lanh % 7,7 U D? am ba? h’oa k'ho bé mat % 1,08
Cot liéu nho trong dé tai st dung cat vang séng L6. Cac ddc tinh 8 Mf) dun 66 Ion. caF ) y 2,578
ky thuat cla cat dugc thi nghiém theo tiéu chudn TCVN 7572 : 2006 2 H?m Iugng bui, bun S?t % 1.2
8] va ASTM: C29/C29M [9]. Céc tinh chat ky thuat cat dugc thé hién 10 Ham lugng tap chat hiu co - Nhat hon
trong Bang 3. 11 Thanh phan hat % Phu hop
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NGHIEN CUU KHDA HOC

Trong nghién cuu tac gid st dung cac loai c6t sgi nhu sau: sgi
polypropylene (PP) kich thuéc nho, sgi kich thudc 16n gém sgi thép
(TH) va sgi Mega Mesh (MG) (Hinh 1). Cac thong sé ky thuat cda sgi
dugc thé hién trong Bang 4.

e
a) Sai PP b) Sgi Mega Mesh ¢) Soi thép
Hinh 1. Cac loai ¢6t sgi st dung trong nghién ctiu
Bang 4. Cac thong s6 ky thuat cta cot sgi
Loai sgi
ST Thongsékjthudt " cuipp  sgiMegaMesh  Saithép
MG - 55 RC-80/60-BN
1 Hinh dang soi Sgi thang Sgi thang Soi thang 2 dau neo
2 Hinh dang tiét dién ngang Tron Tron Tron
3 Chiéu dai sgi (mm) 18 55 60
4 Dudng kinh (mm) 0,01 0,79 0,75
5 T§1é hudng s (1/d) 1800 70 80
6  Khi lugng riéng (g/cm?) 09 09 7,85
7 Mé dun dan hoi (N/mm?) - 7288 -
8  (uGng do chiu kéo (N/mm?) 425 425 1050
9 Nhiét d9 ndng chdy (°C) - 160-170 1300-1400
10 Nhiét do chdy (°C) - 350 -
11 DO bén kiém va axit - Tot -

3. PHUONG PHAP THi NGHIEM

3.1. Xdc dinh tinh céng tdc cia hén hgp bé téng

Tinh cong tac ctia hén hgp bé tong dugc xac dinh bang cach tha
d6 sut theo tiéu chuan Viét Nam TCVN 3106-1993 [10].

3.2. Xdc dinh tinh chdt co hoc ctia bé téng cét sgi trong diéu kién dn
mon sunfat

Tién hanh ngdm mau bé téng trong dung dich Na2SO4 néng dé
50 g/I. Xac dinh cudng dé nén véi mau lap phuong kich thudc 150
x150 x150 mm & cac tudi 7, 28 va 56 ngay; xac dinh cudng d6 uén
v6i mau kich thudc 150 x150 x600 mm & cac tudi 28 va 56 ngay.

3.3. Xdc dinh kha ndng dn mon nhanh cét thép

Thinghiém &n mon nhanh c6t thép bang phuong phép gia téc
theo tiéu chuan NT Build 356 cta Na Uy [11]. Mau bé téng thi

Bang 5. Cap phai bé tong st dung trong nghién ctiu

nghiém hinh tru kich thudc dxh=100x200 mm, & gilta c6 dat ct
thép (tron tran, @10). Mau dugc thao khuén & 1 ngay tudi, bdo
dudng trong nudc t=20°+5°C dén 14 ngay tudi, sau d6 bao dudng
trong khéng khi @& dm 50+5% & 20°C dén 28 ngay tudi. Thi
nghiém dugc tién hanh trong dung dich NaCl néng d6 3%. Cac
mau thr dugc nhiing mét phan vao dung dich NaCl 3%. Mét dong
dién mét chiéu khong déi (DC) hiéu dién thé 5 vén duoc 13p dat,
c6t thép clla mau bé téng thir 1a dién cuc duong va mét thanh
thép khong gi khac lam dién cyc am. M6 hinh thi nghiém dugc thé
hién theo Hinh 2.

Miguén duin mouy chibu

}

B dbi diga AC - DC

—® 7 O

Mika Bé sbag

\

LS

Cotiipabt

|

Dung dich NaCl 1%

1 Al

Hinh 2. Mé hinh thi nghiém phuong phap gia toc NT Build 356

Su khuéch tan clorua dugc ghi lai bang cach do dong dién di
qua mau thi. Dong dién tang |én bai tinh tham clorua va ting manh
khi cac ion CI- bdm vao thanh c6t thép, thic ddy téc do an mon khi
I16p mang bao vé trén bé mat cét thép bi pha vé. Tinh trang an mon
cuc bd la do su hoi tu cacion Cl- trén bé mat cot thép trong bé téng.
Cac san pham clia qua trinh 3n mon nay c6 tinh x8p, tich tu trén bé
mat c6t thép vdi thé tich gdp khoang 5 1an so vai thanh phan ban
d4u, cac san pham dn mon nay ciing thdm ra bén ngoai. Chinh vi
vay da gay noi iing suat pha v& cau truc bé tong doc theo vi tri dat
thép. M6t thdi gian sau su gia tang clia dong dién, mau thi sé bi nut
va xuat hién nudc mau nau (gi sat) dugc nhin thay trén bé mat trén
cung, doc theo thanh thép.

Sau khi dong dién dugc bat, cudng d6 dong dién qua mau thu
dugc ghi lai cho dén khi mau thir xuat hién vét nit va gi cét thép.

3.4. Cdp phéi thi nghiém

Trén co sG nghién ctu ly thuyét thiét k& thanh phan BTCS, két
hgp ké thira cac két qua nghién ctu trudc day & trong nudc va trén
thé gidi, trong nghién ctu nay da sirdung cap phéi bé téng nén mac
M80 c6 ham lugng silicafume (SF) 1a 10% va ham lugng phu gia siéu
déo (SD) Ia 1,1% so véi khéi lugng xi mang, dé€ tién hanh cac budc
nghién ctiu vé tinh chat cta BTCS. Trén co s& khao sat, tac gia lya
chon st dung céc loai sgi v&i ham lugng: soi PP la 0,2%; soi thép va
soi Mega Mesh 13 0,4% theo thé tich bé téong. Tuong Gng: lugng
dung sgi PP la 1,8 kg, lugng dung sgi thép la 31,4 kg va sgi Mega
Mesh la 3,6 kg tinh cho 1 m? bé tong. Chi tiét vé cac cap phéi dung
trong nghién ctu dugc trinh bay & Bang 5.

Vat liéu st dung cho 1m3bé téng (kg)

T Ky hiéu cp XM SF Cat P4 Tf“zip ;‘2 f‘,‘f sD Nuéc
1 M8oBC 590 59 638 958 ] ] - 6,5 177
2 M8oPP 590 59 638 958 . - 18 65 177
3 M8OMG 590 59 638 958 - 36 : 6,5 177
4 M8OTH 590 59 638 958 31,4 - - 6,5 177
5 M8OTH+PP 590 59 638 958 31,4 ; 18 6,5 177
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4. KET QUA NGHIEN CUU
Tién hanh xéc dinh cac tinh chat cta BTCS: tinh céng tac; cudng do
nén theo cac tudi 7, 28 va 56 ngay; cudng dé chiu uén theo cac tudi 28

Bang 3. Két qua thi nghiém céc tinh chat ciia BTCS

va 56 ngay. Mau thtr cudng do bé téng dugc ngam trong dung dich
Na,SO4 ndng do 50 g/l. Két qua thi nghiém dugc thé hién trong Bang 6.

Cudng d6 nén theo tudi, MPa

Cudng d6 chiu uén theo tudi, MPa

i Ky hiéu CP Do sut, cm 7 ngay 28 ngay 56 ngay 28 ngay 56 ngay
1 M80 BC 20 66,5 76,3 65,5 5,28 4,2
2 M80 PP 16 68,8 78,7 76,2 57 51
3 M80 MG 19 70,6 81,7 80 7,66 7,22
4 M80 TH 18,5 71,3 82,2 80,7 9,17 8,39
5 M80 TH+PP 15 70,6 81,9 80,7 9,21 8,41
4.1. Tinh cdéng tdc - = G
K&t qua kiém tra d6 sut cia hén hop bé téng dugc thé hién e B, wlm ™ 43 o
trong Hinh 3. Khi dua sgi vao, tinh cong tac clia hdn hgp bé téng ="
giam di so v&i mau doi chiing do su c6 mat cta cot sgi phan tan E -
gay can trd su dich chuyén cla cac hat c6t liéu. Sgi nhé PP lam g
gidm tinh céng tac hon sgi kich thudc I16n, dé sut cta hén hgp g
bé tong cét sgi PP la 16 cm trong khi d6 sut cla mau doi ching " .J
1320 cm. Vi sgi PP ham lugng tuy it (0,2% thé tich bé téng) nhung .
sO lugng sogi lai rat nhiéu, kich thudc sgi nho dé bi réi trong qua e L S o L SR

trinh trén, cdng thém bé mat sgi kho rap sé dé dang can tré su
dich chuyén clia cac hat c6t liéu, tang ndi ma sat trong hén hop
bé téng nhiéu hon, tir d6 lam suy gidm tinh cong tac cta hén
hgp bé téng. Vi cac ly do trén, mau sir dung két hgp sgi PP va sgi
thép cho dé sut thap nhat (15 cm).

4.2. Cudng dé chiu nén

Cudng d6 chiu nén cta BTCS dugc xac dinh trén cac mau lap
phuong, kich thudc 150 x 150 x 150 mm, mau dugc ngam trong
dung dich Na;SO4 néng dé 50 g/I. Bai bao tién hanh xac dinh cudng
dd nén & cac tudi 7 ngay, 28 ngay va 56 ngay.

Két qua cudng d6 nén cadc mau thi dugc thé hién trong Hinh 4.
Cudng d6 chiu nén & tudi 7 ngay va 28 ngay cla cac cap phéi BTCS
cao hon so vai cudng do chiu nén clia cap phoi d6i ching, nhung
tdng khong nhiéu (tdng 3-7 % & tudi 7 ngay, tang 3-8 % & tudi 28
ngay). Dén tudi 56 ngay, miic dd cai thién cudng dé nén clia bé téng
clia cOt sgi da tang lén dang ké (tang 16-23 %). Diéu nay c6 thé dugc
ly gidi vi trong moi trudng SO4> bé téng bi an mon, thai gian cang
lau dai hién tugng dn mon cang manh, bé téng xuat hién cac vét
nut. Luc nay c6t sgi phat huy vai trd chéng nit, han ché mé rong vét
nut, ngan can sy xam nhap cda tdc nhan dn mon [12, 13].

25

20
19 185
|| | || || |
0 || ||
M0 BC MBOPP MBOMG MS8OTH M80
PP+TH

D6 sut (SN, cm
[ = J
o w [z

L

Cap phdi BTCS

Hinh 3. D sut ctia hon hgp BTCS

Hinh 4. Cutng d6 chiu nén ctia BTCS

4.3.  Cudng dé chiu uén

Cudng dé chiu udn clia BTCS dugc xac dinh trén cac mau kich
thudc 150 x 150 x 600 mm, mau dugc ngam trong dung dich Na2S04
néng do 50 g/l. Dé tai tién hanh xac dinh cudng dd nén & cac tudi
28 ngay va 56 ngay. Su khac biét vé kha nang nang cao cudng do
uén gitta cdc nhdm bé téng cét sgi duogc thé hién théng qua gia tri
% khi so sanh v&i cudng dé udn cia mau bé téng déi chiing. Két qua
thi nghiém dugc trinh bay trong Hinh 5, Hinh 6.

10 9.17 921
830 841
= 7.66
& 38
= 722
8§ 5.7
3 6 528 5
E 51
£ 42
o 4
)
=
B 2
o
0
28 ngay 56 ngay
Cap phdi BTCS
W MB0DC ®MSOPP @ MSOMG W MBOTH B MBOPP+TH
" N T
Hinh 5. CuGng d0 chju udn ca BTCS
250
= 200 200
5 200 5
=1 7
S 174 174 172
£ 145
= 150
e} 121
o 108
5% 100 100
3 g 100
o £
£3
£ 50
:
£ 0
vl
; 2B ngay S6ngay
v - e
Cap phai BTCS
W MBOBC W MSOPP ®MBOMG ™ MSOTH ® MEOPP+TH

Hinh 6. So sdnh cuGng do chiu udn cta BTCS véi mau déi chiing
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Trong diéu kién an mon, c6t sgi lam tang cudng dé chju udn cda
bé tdng so vdi bé tdng do6i ching. Thai gian chiu an mon cang lau
dai thi hiéu qua tang cudng doé uén cho bé téng clia c6t sgi cang thé
hién ré rang. Trong dé:

-Sgi PP lam tang cudng dé uén it nhat (tang 8% & tudi 28 ngay,
21% & tudi 56 ngay), vi loai sgi nay kich thudc rat nhé, cudng dé chiu
kéo va mé dun dan hoi thap nén khéng cai thién dugc nhiéu kha
nang chju udn clia bé téng. Tuy nhién & tudi 56 ngay, cudng dé chiu
uén ctia mau BTCS nay cling tang dén 21% so vai mau déi ching.
Diéu nay cho thay trong diéu kién &n mon lau dai, c6t sgi PP da phat
huy vai trd han ché cac vét nit nho trong bé tong tir dé ngéan can
hiéu qua su xam nhap clia tdc nhan an mon gay pha hdy bé tong,
gilip cai thién cudng doé chiu uén.

-Sai kich thudc 16n (sgi thép, sgi Mega Mesh) cai thién rat tét
cudng d6 chiu udn clia bé téng: tudi 28 ngay tang lan lugt 74 va
45%; tudi 56 ngay tang lan lugt [én t&i 100 va 72% cu thé dat 8,39 va
7,22 MPa. Vi cac loai sgi nay cudng dé kéo va mé dun dan héi 16n,
khi bé tong chiu udn xay ra sy truyén (ing suat sang sgi vi vay nang
cao dugc kha nang chiu uén cta bé tong [12]. Sgi thép cé cudng dé

kéo va m6 dun dan héi cao hon nén hiéu qua cai thién kha nang
chiu uén ciing tét hon sgi Mega Mesh.

-Su két hop gilta soi PP va sgi thép cling gilip cai thién tot cudng
d6 chiu uén cta bé téng. Tuy nhién, hiéu qua cai thién cudng do
chiju uén khi két hgp hai loai c6t sgi nay gan nhu tuong duong vai
chi st dung cét sgi thép (déu tang 74% & tudi 28 ngay va 100% &
tudi 56 ngay khi so vGi mau ddi ching). Vi sgi thép la loai sgi kich
thuéc 16n c6 déc tinh néi bat, c6 kha nang chéng nut, tang cudng
dd chiu uén hiéu qua hon sgi kich thudc nho.

- Thdi gian chiu dn mon cang lau, hiéu qua cai thién cuong do
udén bé téng cla cét sgi cang rd rang (tudi 28 ngay: ting 8-74%; tudi
56 ngay: tang 21-100% so vGi mau déi chung), vi khi d6 cét sgi phat
huy t6t vai trd chdng nut va han ché mé rdng vét nut cho bé téng,
tir d6 han ché su xam nhap ca tdc nhan &n mon, bdo vé cau tric bé
tong [12, 13, 141.

4.4.  Thinghiém kha ndng dn mon nhanh cét thép

Tién hanh do dong dién qua mau dén khi mau xuat hién vét nat
va vét gi thép trén bé mat. K&t qua thi nghiém dugc trinh bay trong
Bang 7, Hinh 7, Hinh 8.

Bang 7. K&t qua do dong &n mon theo phuaong phép gia téc

Thoi \ PN .
gian, Cutng d6 dong dién | (mmA) Tinh trang bé mat mau
ngay Msooc Msorp Msoma Msoth Msgo pp+TH
0 09 09 11 1,2 1,2 Binh thudng
1 1,2 1,2 1,2 1,54 1,48 -
2 1,2 1,3 1,2 1,63 1,57 -
3 1,3 1,3 1,2 1,82 1,78 -
4 1,5 1,6 1,3 2,09 2,05 -
5 1,7 1,8 1.6 2,34 2,31 -
10 2,1 2,2 2,1 2,53 2,46 -
15 2,2 2,3 2,3 2,62 2,54 -
20 2,3 2,5 2,5 2,84 2,73 -
25 2,6 2,5 2,7 3,19 3,08 -
30 33 3,2 3,2 3,44 3,33 -
35 3,7 3,5 3,5 3,63 3,58 -
40 3,9 3,6 3,6 3,73 3,80 -
45 3,9 3,8 3,8 4,03 4,11 -
52 51 4,2 4,0 4,26 4,34 Msooc xuat hién gi nhe c6t thép
55 - 44 43 44 45 -
57 - 4,7 4,5 58 48 Mesor xudt hién gi nhe c6t thép
58 - 5,9 47 - 6,1 Masopp, Msopp+H Xudt hién gi nhe c6t thép
61 - - 6,3 - - Msomc xuat hién gi nhe cot thép
= 62 61
-
a 60 58 58
< 58 57
'_E . 56
" -0
- :‘2‘ 52
g 50 I
5 48
= 46
M80HC MSB0PP M8OMG MS8OTH MBSO
PP+TH

Cap phdi BTCS

Hinh 7. Thai di€m mau BTCS bi pha hdy do &n mon trong diéu kién gia toc Hinh 8. M3u BTCS sau khi thi nghiém &n mon gia téc
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Cac mau BTCS cham bi pha hay hon mau bé tong déi ching
vi Ot sgi phat huy t6t vai trd chéng nut va han ché mé rong vét
nit, ngan can sy xam nhap cua ion ClI vao trong bé tong, lam
cham qua trinh an mon dién héa cét thép [3, 15].

Mau déi chiing bi pha huy & 52 ngay. Sau mau déi ching,
mau bé tong ¢t soi thép xudt hién vét nit va gi nhe c6t thép
s6m nhat (tai 57 ngay), vi ¢t sgi thép tuy co6 hiéu qua ngan can
su m@& rong vét nut tot nhung cbt sgi thép cing dé bi an mon.
Sgi nhd PP phat huy tét vai trd chéng ndt cho bé tong do co
mém trong giai doan dau tl d6 han ché& su xam nhap cuda ion
Cl, déng thai loai sgi nay chéng an mon tét, vi vay mau tha si
dung loai sgi nay chéng an mon kha tét, cham xuat hién vét gi
thép trén bé mat (58 ngay). Su két hop sgi nho PP va soi thép
cho hiéu qua chéng nut, han ché su md rong vét nat tét, nén
mac du sgi thép cling bi &n mon, mau bé téng st dung hai loai
sgi nay van kéo dai kha nang chéng an mon, gi thép xuat hién
tai 58 ngay. Mau bé tong st dung sgi Mega Mesh cham bj pha
hdy nhat (61 ngay), diéu nay c6 thé ly giai vi sgi polyme dang
tho co6 kha nang chéng nut t6t, déng thoi day la loai sgi bén
héa, ch6ng an mon tot.

5. KET LUAN

Trong bai béo nay tac gia s&t dung cac loai c6t soi d& ché tao
BTCS, nghién cttu mét sé tinh chat ctia BTCS va rdt ra moét sé két
luan nhu sau:

-BTCS ¢6 tinh céng tac kém hon bé téng doi ching: cac mau
BTCS c6 d0 sut thap hon tur 5-25% so v&i mau déi ching. Sgi kich
thudc nho lam suy gidm tinh céng tac nhiéu hon sgi kich thudc
I6n. Sgi Mega Mesh lam gidm tinh céng tac it nhat (gidm 5%). Khi
st dung két hgp hai loai sgi, ham lugng soi nhiéu hon lam gidm
tinh cong tac cia hdén hgp bé téng nhiéu nhat (giam 25%).

-Trong méi trudng dung dich Na:S04 néng d6 50 g/l, c6t sgi
da cai thién dang ké kha nang chiu luc cta bé téng, thdi gian
chiu &n mon cang dai xu huéng cai thién nay cta c6t sgi cang
ro rét.

Cudng d6 chiu nén cl@ia BTCS tdng so v&i cudng do chiu nén
clia bé tong déi chiing, (& 28 ngay: tdng 3-8%, 56 ngay: tang 16-
23%).

C6t sgi cai thién tét cudng dé chiu udn cha bé téng. Trong
d06: sai kich thudc 16n (sgi thép, sgi Mega Mesh) lam tang rat t6t
cudng dé chiu uén clia bé téng (28 ngay: tang lan lugt 74% va
45%, 56 ngay: tang lan lugt 100% va 72% so v&i mau doi ching)

-Trong moi trudng dung dich NaCl 3% vai diéu kién &n mon
gia téc¢, c6t sgi lam cham qua trinh pha hay bé tdng do an mon:
mau bé tong déi chiing bi pha hiy tai 52 ngay; mau bé téng sgi
PP, sgi Mega Mesh, sgi thép bi pha hay lan lugt tai 58, 61 va 57
ngay.

Véi cac két qua trén nhan thay, c6t sgi phan tan hoan toan co
kha niang chéng nit, han ché kha ndang mé rong vét nit cho bé
tong, ti d6 cai thién d6 chiu luc va kha nang chéng an mon cho
bé tong khi phai lam viéc trong diéu kién cé tac nhan an mon.
Day la tién dé dé ing dung bé tédng c6t sgi lam cac két cau cho
cac cong trinh ven bién, hai dao.

L&i cam on

Tac gia chan thanh cdm on Truong Pai hoc Xay dung Ha Noi
da hé trg va tao diéu kién thuan loi dé tac gia thuc hién nghién
cdu nay.
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New approaches for land use zoning in city planning

> NCS LE KIEU THANH

Phong quan ly KHKT, Vién Quy hoach D6 thi Néng thén Quéc gia,

Email: thanh.lekieu@gmmail.com

TGM TAT

Phan vung str dung dat (PVSDD) la mat cong cu quy hoach dé quan
Iy khang gian da thi ph hop quy luat thi trudng duge &p dung ring
rai tai céc qudc gia cd kinh té thj truang phat trign nhu My, Nhat,
Han (udc.... Hign nay Quy hoach chung (OHC) tai Viet Nam chua ap
dung rang rédi cong cu PVSDD nay. Trong thyc tign da ching minh
nhitng tdn tai vé tinh cing nhéc coa OHE, thigu higu qué trong céc
gigi phép str dung dét thich tng BBKH, sy thigu thang nhét, chdng
chéo gita LHC coa nganh Xay dung va TNGMT da thj va giira QHC v
(H cu thé hoa (IHPK va OHCT), va trong nhiéu trudng hop ta ra kha
cirng nhéc va khang tuan theo quy lut cia thi trueng, dan tai diéu
chinh quy hoach vé mét da, tang cao, he sd str dung dat thigu can
cir va kha kigm soat. Nghién ciru ndy hudng tai xay dung céng cu
PVSDD dinh hudng cho da thi thanh nhitng ving sir dung dét khac
nhau nhu ghan ving trung tam, dén cu, cing nghigp, theng ma;
fidn hgptrén nguyén tac cda thi truang va tir da tao ra cac khong
gian dd thi theo PVSDD thang qua cac quy dinh quan |y vé loai dét
sir dung, mat d st dung dat, tang cao, khoang dém cach ly an toan
madi trudng...

Tir khda: Phan viing str dung dé&t (PVSDD); Quy hoach chung da thi
(LIHE); HSDD; MDXD

ABSTRACT

Land use zoning is a tool for regulating the built envrionment in respand
to the real estate market. This tool is applied for the urban planning
techniques worldwhile in many countries, including Japan, United states
of America', Australia, Korea and so on. Meanwhile, the urban planning in
Vietnam has not applied this technique due to the legacy of the 'rigid
master plan system. The shortcomings of of the land use planning are
the detail descriptive products, in consitency of uses and regulations
among the urban planning level in the cities, the overlaping and
sometimes dispute between the land uses regulated in the urban
planning of Ministry of Construction (MOC) and the land use planning by
Ministry of natural resource and environment (MONRE). This leads to the
so long of the urban planning process and costly the urban development
and built environment, traffic jam, polutted envrionment and over
cdroaded soical insfrastructure. Therefore, this reserach aims to
elaborate the land use zoning tool in the city planning in order to improve
the quality of urban planning in respond to the market and increase the
capacity of the urban management in the city planning and its
implentation. This rerearch is funded by MOC in line of the programme
for the innnovation of the urban planning paradigm in 2020.
Keywords: Land use zoning; master plan; delail plan; city plan.

1.DAT VAN DE:

Trong giai doan 2010-2020 phat trién d6 thi da dat dugc nhiing
thanh tich dang khich 1& vé s6 lugng va quy mé do thi, hé thong HTKT
va HTXH ngay cang hoan thién, bd mat dé thi hién dai va nhiéu cong
trinh d6 thi c6 chat lugng. Tuy nhién chat lugng d6 thi chua song hanh
vGi qua trinh phat trién KT-XH, tang trudng quy mé dbé thi chua song
hanh véi ndng cao chat lugng do thi déc biét la sir dung dat hiéu qua
chua cao, chua tuan theo nhimng quy luat cda thi trudng, han ché téi

! Phén ving sir dung dit (PVSDD) déu tién dugc ap dung tai thanh phd New York (Hoa
Ky) nam 1916.
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nguén luc phét trién d6 thi, lang phi tai nguyén. Tinh trang phat trién
d6 thi thiéu kiém soat; sir dung dat cho hoat dong tai thiét d thi tai
trung tam han ché, mé rong dé thi khong chon loc mé hinh dé thi hgp
ly, thi€u dinh hudng vé mat do do thi, khong gian cao tang, tich hgp
giao thédng cong cong dé phat trién d6 thi tap trung, tich hop va nén,
chua khai thac phat trién khéng gian xanh sinh thai trong dé thi vdi vai
trd can bang sinh thai, thich (ing bién déi khi hau, chua hinh thanh cau
tric hé théng trung tdm dong luc phét trién ctia dé thi.



Téc d6 1ap quy hoach chung dé thi mac du da hoan thanh
100% nhung thdi gian 1ap quy hoach cu thé héa (QHPK va QHCT)
con cham, tinh théng nhat va déng bo vé sir dung dat gilta quy
hoach chung, quy hoach phan kih quy hoach chi tiét, diéu
chinh quy hoach d6 thi con thi€u luan ct khoa hoc va anh hudng
téi chat lugng dé thi. Do dé, viéc d6i msi phuaong phap quy
hoach st dung dat trong QHC la hét stic can thi€t?, nham hudng
t&i muc tiéu phat trién dat dai dé thi theo quy luat thi trudng,
bdo vé maéi trudng sinh thai, thich tng BDKH va nang cao hiéu
luc va hiéu qud cta cong cu Quy hoach d6 thi.

2. KHAI NIEM

C6 nhiéu cach dinh nghia theo hoc thuat rat phong phu trén
thé gidi vé khai niém PVSDD trong nganh quy hoach d6 thi:

PVSDD? la viéc xac dinh d6 thi thanh nhing phan ving st
dung dat khac nhau nhu phan viung dan cu, phan vung cong
nghiép, phan vung giai tri...

PVSDD*la 1 c6ng cu phap ly cGia quy hoach @6 thi nham kiém
soat dat dai s dung théng qua quy dinh vé muc dich st dung
dat, cong trinh sir dung, mat d6 dan s6, hé s6 st dung dat, tang
cao.

PVSDD?’ lién quan t&i nhitng viéc xac 1ap cac quy dinh vé viéc
st dung va phét trién bat dong san. Chinh quyén dua ra nhiing
quy dinh Phan vung va diéu kién dé kiém soat va dinh hudng
phat trién bat déng san trong ranh gidi quan ly cla ho.

PVSDDE® la 1 céng cu cla quy hoach d6 thi cé thé téng hop
hodc don nang hodc la hinh thai xay dung d6 thj. Cac nguyén tac
quy hoach trong PVSDD dé xac dinh gidy phép quy hoach cho
du &n dau tu”. Nhiing quy dinh nay nham dinh huéng cho phat
trién va tang trudng dé thi. Phan vung |a phuong phap rat phé
bién tai cdc nudc phat trién (trir Anh, Puc, Singapore).

Khu vuc quy hoach @6 thi thudng dugc chia thanh hai khu
vuc® khu vuc khuyén khich dé thi héa va khu vuc ki€ém soéat do
thi héa. PVSDD la céng cu dé tranh su banh truéng dé thi tai cac
khu vuc ven dé, 1a noi vé co ban khéng cho phép phat trién do
thi.

PVSDD? la 1 quy trinh tich hgp 2 hé théng Quy hoach d6 thi-
thuc hién quy hoach, ép dung d6ng thai hé théng quy chuén st
dung dat theo vling va quy chudn xay dung céng trinh. D6 thi
dugc phan ra 2 vung: viing kiém soat d6 thi hoa va vung khuyén
khich d6 thi héa, PVSDD chi ap dung d6i v&i khu vuc khuyén
khich dé thi héa, chia thanh: PVSDD dat &, PVSDD dat thuang
mai, PVSDD hén hgp va PVSDD dat cdng nghiép... Méi PVSDD
sé& gobm nhiéu chiic ndng st dung dat chi tiét (muc dich xay dung
cong trinh) dugc phép hodc c6 diéu kién phat trién va cac quy
dinh vé HSDD, MDXD, tang cao, khoang lui, khéng gian mé ap
dung.

2 Trong khuén khé bai viét nay s& dua ra mét sb két qua nghién ctru co ban cua D tai vé
viéc ap dung cong cu PVSDD cho cac dd an QHC db thi tai Viét Nam

3 T dién dia ly-tai ban 1an tha 4, 2009

4 Theo Britannica, https://www.britannica.com

5 Theo Findlaw : New York da ap dung phan ving bit dau tir nam 1916 va quy dinh phan
viing tir d6 dan dén da duoc 4p dung tai hau nhu tit ca cac do thi cua My

¢ Wikipedia

7 Gidy phép st dung dt co diéu kién (con goila glay phép str dung dac biét) cho phép dy
4n, dya trén tinh dic thu cua dia diém, c6 thé bd tri va van hanh céc phat trién theo mot
cach thire cu thé, khac voi quy dinh phé quat. (ILG, 2022)

8 Tang cuong nang lyc 13p va quan 1y quy hoach (CUPCUP-VIUP)

° Pbi méi phuong phép ludn quy hoach va quan ly phat trién do thi 2020

' QHC thanh phd truce thuge trung wong ndi dung vé sir dung dét 1a Ban dd quy hoach st
dung dét va phan khu chirc ning do thi cua khu vie dé thi trung tim theo céc giai doan
quy hoach. Thé hién trén nén ban dd dia hinh ty 1& 1/10.000 hodc 1/25.000, Binh huéng
quy hoach str dung dt toan d6 thi va khu vuc do thi trung tim theo céc giai doan quy

1 Tén tai cta hé théng quy hoach st dung dat trong d6 an QHC
dé thj

Tinh hé théng khéng dugc bdo toan trong thuc tién trién khai
lap va thuc hién quy hoach. Tinh hé théng vé sir dung dat gitta QHC
d6 thiva QH cu thé hoa dugc quy dinh trong Luat quy hoach dé thi,
Nghi dinh 37 va Théng tu 12'°, trong d6 “QHC thanh phé truc thuéc
trung uong la dinh huéng quy hoachstr dung ddt toan dé thj va khu
vuc dé thi trung tam; QHC thanh phé, thi xa thudc tinh la xdc dinh cdc
chi tiéu KT-KT cho toan dé thi va tung khu chic ndng; QHC thi trdn, dé
thi loai V chua c6ng nhdn thj trdn la Binh huéng quy hoach st dung
ddt dé thi theo cdc giai doan quy hoach.

Cac khai niém vé st dung dat quy dinh con da nghia vé tén goi
va pham vi ap dung ctia dat xay dung dé thi, dan tai cach thuc hién
khac nhau thiéu th6ng nhat va gidm hiéu qua sir dung dat. Nhu quy
dinh vé don vi ¢, dat cay xanh, dat céng trinh dich vu cong cong
trong Quy chuan 01:2021/BXD dé quy dinh ddi tugng la 16 dat quy
hoach hay d6i tugng la khu chiic ndng. Néu dugc hiéu 1a 16 dat thi
viéc cap phép du an la kha truc dién va tuyén tinh, quy dinh dat gi
thi cap phép du an cap dat do, vidu nhu dat don vi & thi cap phép
quy hoach sé la dat xay dung nha & hodc dat giao thong hoac dat
cdy xanh don vi & hodc dat céng trinh dich vu cong cu don vi 6.
Nhung néu dugc hiéu 1a khu chiic ndng thi don vi & khéng cé nghia
chila nhing loai dat quy dinh thudc don vi & ma |6 dat d6 con dugc
cap phép quy hoach cac loai dat khac cling nam trong ranh giéi 16
dat don vi 8 ma khong thudc dat don vi & (vi du thia dédt bénh vién
thanh phé dugc bé tri trong 16 ddt quy hoach don vi 8, c6 thé la thira
dat hién trang ciing cé thé la thira ddt theo quy hoach cdp trén xdc
dinh).

DGi véi mot sé cac do an hién nay c6 dp dung céng cu phan khu
chiic nang trong d6 an QHC (cling c6 1 s6 dac diém giéng PVSDD)
tuy nhién cac quy dinh st dung dat di kém véi phan khu chic néng
chua c6 quy dinh va khi trién khai QHPK, hodc QHCT khéng tuan thu
ca vé ranh gigi phan vling chtic nang trong QHC va khéng cé céac
quy dinh sir dung dat theo phan khu chiic néng trong d6 an QHC da
xac dinh ma QHPK va QHCT can tuan thu.

Do quy trinh quy hoach qua 3 cdp d6 &n néu trén, tao ra nhiing
khé khan trong cong tac giam sat thuc hién, kéo dai thai gian, hé
théng chi tiéu tang bac, qua nhiéu budc trung gian ti “dinh huéng
toan dé thi, timg khu chiic ndng trong QHC; téi chi tiéu st dung ddt cho
toan khu quy hoach cta QHPK; tdi chi tiéu sir dung ddt déi véi ting 16
ddt cia QHCT". Cho nén dé danh gia thuc hién muc tiéu cac du bao
phat trién ctia d6 thi theo d6 an QHC dugc duyét gan nhu khéng
thé hodc rat kho khan. Thuc té gidm sat qua trinh thuc hién quy
hoach cho thay khi dugc diéu chinh quy hoach, quy dinh vé st dung
dat khéng dam bao tinh hé théng tinh déng bo nhat quan gila
QHC, QHPK va QHCT nén c6 cd s& danh gia chi phi-lgi ich ctia téng
thé khu vuc, d6 thi. Thudng nhiing tac dong khi xem xét diéu chinh

hoach. QHC thanh ph thi xa thudc tinh: Ban dd quy hoach str dung d4t va phan khu chirc
nang theo cac giai doan quy hoach. The hién trén nén ban dd dia hinh ty 1& 1/10.000 hoic
1/25.000.Xéc dinh céc chi tiéu kinh té - k§ thuat cho toan thanh pho7 ting do thi va timg
khu vuc chirc nang. Thi trén, d6 thi loai V chura cong nhén thi trin: Ban do quy hoach sir
dung dét va phan khu chitc nang theo céc giai doan quy hoach. Thé hién trén nén ban dd
dia hinh ty 1¢ 1/2.000 hodc 1/5.000.

QHPK ndi dung vé sir dung At 1a Ban do quy hoach téng mat bfmg str dung d4t. Thé hién trén
nén ban dd dia hinh ty 1¢ 1/2.000 hogc 1/5.000. Xéc dinh chi tiu sir dung dht quy hoach do thi,
ha tang xa hoi va hatang k§ thuat cho toan khu vuc quy hoach; dy bdo vé dan s, dét dai, cac nhu
cAu vé co s& ha ting k¥ thudt, ha ting xd hoi dbi véi khu quy hoach.

QHCT ndi dung vé sir dung dét 1a Ban d6 quy hoach tong mit bang sir dung dat. Thé hién
trén nén ban db dia hinh ty 1& 1/500. Xéac dinh chi tiéu vé& dan sd, ha ting x& hoi, ha ting
k§ thuat va yéu ciu td chirc khong gian, kién tric canh quan cho toan khu vyc quy hoach;
chi tiéu s dung dét va yéu clu vé bd tri cong trinh dbi voi tirng 16 dét; b tri mang ludi
céc cong trinh ha tAng k§ thuat dén ranh gi6i 16 dt.
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chi danh gia dugc trong pham vi trong ranh gigi ctia d6 an diéu
chinh quy hoach, ch khong xem xét t6i tdc dong bén ngoai, lién
két t6ng thé toan khu vuc nhu hé théng giao théng khu vuc sé ting
gidm nhu thé nao, phan bé dan sé thay d&i ra lam sao, hé théng
HTXH nhu trudng hoc, bénh vién, cdng vién dugc b sung thay d6i
ban kinh phuc vu nhu thé nao.

Thuc tién cac chi tiéu st dung dat chua dap Ung yéu cau quan ly
phat trién tai cac khu vuc c6 gia tri cdnh quan, yéu t6 bao ton van
héa.... hé théng quy chudn, tiéu chuan dé xac dinh yéu cau kiém soat
phét trién méi chi la diéu kién can va chi ap dung d&i véi nhimg khu
vuc phat trién mdi hoan toan va khéng cé yéu cau quan ly riéng nhu
da dé cap & trén. Ton tai nay dan t6i thuc té€ mau thuan, mot la cac
khu vuc can béo tén sé dugc xay dung nhu mot khu vue méi dan téi
ciing nhac, hodc 13 nguoc lai khu vuc d6 sé khéng thé thuc hién
coéng tac quan ly phat trién, vi thuc chat khong dugc dp dung (khéng
thé ap dung) céc chi tiéu do trong thuc tién.

Hién nay néu ké& hoach thyc hién quy hoach dé thi (ké hoach s
dung dat) khéng c6 thi cac QHDT sé khong thé thuc hién. Vi cac quy
hoach dé thi khi dugc phé duyét ma chua cé ké hoach sir dung dat
thi khong thé thuc hién quy hoach (Khodn 7 va Khoan 8 Diéu 49 Luat
dat dai 2013). Ma QHDT thi nganh Xay dung chiu trach nhiém va ké
hoach st dung dat thi nganh TN&MT chiu trach nhiém. Tuc la phai
xac dinh dugc ngay ti dau khu vuc nao sé thuc hién theo dy an dé
c6 ké hoach thuc hién quy hoach (ké hoach st dung dat), khu vuc
nao dan cu phat trién riéng I, khu vuc nao dat cong (du trii, giao
thong, HTXH, cong trinh cong céng).

Mé hinh quy hoach dé thi c6 hiéu qua st dung ddt thdp'', phi thi
truong: Cac giai phap quy hoach sir dung dat it tinh dén giai phap
mé hinh d6 thi da cuc, d6 thi nén, khai thac strdung giao théng cong
codng. Cac gidi phap quy hoach st dung dat thién vé mat do xay
dung cla 16 dat, khu dat hon la theo cdu truc téng thé dé thi. Ngay
ca trong quy dinh Quy chudn, tiéu chuan cling chua quy dinh cac
thong s6 vé sir dung dat theo cau trac d6 thi nhu khu trung tam,
khu thuong mai, khu dan cu, khu hén hop, khéng gian xanh tu
nhién, cong vién...

Cdc khu vuc phat trién d6é thi méi va mdt do cao rdt it quan tam tich
hop véi hé théng giao thong céng céng dé thi. Nguyén nhan lam gia
tang nhu cau di lai do khodng cach gilta cac chiic nang dé thi ngay
cang xa hon, tur noi & téi noi lam viéc va nguoc lai. Tai nguyén dat
dai st dung hiéu qua thap do mat dé xay dung d6 thi thap, dan trai,
nguy co anh hudng thién tai va bién déi khi hau gia tang, do qua
trinh phat trién dé thi da chia cat, giam tinh két néi va nang luc can
bang sinh thai (thoat nudc mua, cham dong chdy, muic do thdm
thdu nuéc mat, bd sung ngudn nudc ngam...), giam khoéng gian
sinh thai tu nhién nhu mat nudc, tham thuc vat, riing tu nhién khu
vuc ven d6 va khu vuc ma rong do thi.

Dién tich nha &tdng khéng cé nghia la chdt luong nha & dugc néng
cao vé mdt sé luong, diéu dé con phu thudc vao kha ndng phan phéi
quy nha & méi (khu dé thi) nhu thé nao? Rat c6 thé dan cu hién hiu

' Tang trudng dit & d6 thi vuot xa dy bao: TP Thanh Hoa: giai doan 2011-
2015 dién tich dat & do thi tinh Thanh Hoa tang 236 ha/nam, dan sé d6 thi
tdng 60000 ng/ndm (39m2/ng) (H6i QH Thanh Hod). 2011-2015 Hai phong
da quy hoach, giao va cho thu¢ 12.000 ha dét cho céc té chirc c4 nhén trién
khai 826 du an, tuy nhién trén thuc t& m6i co 106 dy 4n , hon 2000 ha st
dung ding muyc dich, 694 du 4n v6i 9000 ha dit phi nong nghiép, chiém gin
70% dién tich dat duoc quy hoach chu dau tu bi cham, khong dua vao st
dung (S6 Xay dung Hai Phong). TP Pa Néng: nam 1997 thanh phé gbm 2
quan Hai Chau va Cam 1¢ va mot phan ngii hanh son va Son tra véi dién tich
khoang 5600 ha, dén nay ranh giéi d6 thi 1a 20 000 ha gp hon 3 1in. Thanh
phé thuc hién quy hoach chung va diéu chinh vao 2002 va 2013, tao ra dién
tich xay dung gip 3 lan dién tich d6 thi cii. Nam 2017 thanh pho thyc hién
céc quy hoach phan khu di boc 16 nhitng han ché nhit dinh, thiéu rit 16n quy
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dang sinh s6ng tai khu & hién hitu va diéu kién dién tich nha & chua
dugc cai thién va nha & tai khu d6 thi thi dan cu hién htu dugc gidn
dan ra hodc dan cu mdi ciing rat it. Nhu vay mac du con s dién tich
nha & téing nhung khong déng nghia véi chat lugng khéng gian
tang ma con phu thudc mic dé hap thu nha 8 mdi ctia dan cu hién
h{tu va dan cu co hoc.

Giai doan cho thuc hién quy hoach la 10-20 nam nén c6 nhiéu
yéu t6 khach quan tac dong t6i qua trinh thuc hién quy hoach. Cac
loai hinh cong trinh luén ludn van déng thay déi theo thi hiéu, tuy
nhién cong cu st dung dat lai to ra thich tng cham va khong hiéu
qua dan tdi hé luy vé chat lugng moi trudng song.

St dung dat khong gian xanh: Trong khu vuc mé réng dé thi ton
tai cdy xanh & 2 nhom; nhém 1 cay xanh theo chiic ndng do thi (cong
vién, vudn hoa, san choi, luyén tap...) va cdy xanh ty nhién trong
ranh giGi hanh chinh dé thi nhu Séng H6, dam pha, cac khu vuc cay
xanh ven séng...). DSi vi nhom cay xanh tu nhién cac chi tiéu chua
xac dinh rd rang, khéng nam trong quy chuan xay dung dé thi, dan
t&i van dung khac nhau, cac biéu hién xay dung 16n xén, xam |an trai
phép, tham chi 1ap |6 danh trao khai niém vé cay xanh d6 thi trong
cac quang ba khu @6 thi méi...Phan 16n cac ao hé dugc gitt hoac
hinh thanh trong khu vuc ma rong do thi thudng gan véi chiic nang
diéu hoa, tiéu thoat nudc bén canh y nghia vé canh quan. Cac quy
dinh vé st dung dat ho diéu hoa chua rd rang, chua c6 danh muc,
phan loai va xay dung huéng dan phuong phép tinh toan. Thi€u quy
dinh PVSDD vé bao vé méi trudng va thich ting BDKH. Mac du da c6
quy dinh vé ndi dung quy hoach bao vé méi trudng va phong chéng
thién tai, thich (ng bién d8i khi hau tuy nhién nhing quy dinh vé
PVSDD va loai dat chua quy dinh gay khoé khan cho céng téac thuc
hién quy hoach cac muc tiéu bao vé méi trudng, thich ting BDKH.

Dat HTXH, HTKT, dat du trr thiéu co ché quan ly hiéu qua: Quy
hoach, quan ly va ki€ém tra giam st thuc hién quy hoach chua hiéu
qua vé quy dat phat trién HTXH, HTKT va dat du tri. Nhiéu do thj
thiéu quy dat dy trit phat trién, dac biét tai cdc quan trung tam
thanh phd, nhiéu dy an phai diing vi khong b6 tri dugc quy dat tai
dinh cu, thiéu rat I6n quy dat phat trién HTXH nhu trudng hoc, tram
y t&, van hoa, thé duc thé thao, quang trudng, luu y khéng phai cac
chi tiéu quy hoach trong tuang lai bi thi€u ma thi€u ngay bay gi¢
(TP Da Nang). Tinh lién két khéng gian clia quy hoach st dung dat
han ché t6i hiéu qua khai thac: Mot s6 khu vuc duge quy hoach tur
trudc véi c6t nén qua thap, gay ngap lut, anh hudng rat Ién dén viéc
sinh hoat cia ngudi dan mua mua I0. Ngoai ra déi véi vung, khu
trong d6 thi dugc quy hoach méi sau nay thi khéng thé dau tu xay
dung theo quy hoach mét cach déng bé, do thiéu von, giai phéng
mat bang, dan dén quy hoach treo hodc cé dat nhung khéng su
dung dugc. Nhiéu 6 dat HTXH chua dugc xay dung dong bo vai phat
trién khu & mdi, hodc bdi yéu t6 nguén vén dau tu xa hoi héa cham,
hodc bdi bién d8i vé phap nhan st dung (vi du nhu viéc xay dung
cac khu dat truong hoc thanh trudng tu thug, trudng quéc té khéng
dap Uing nhu cau ctia mot bd phan dan cu mdéi...).

dat phat trién ha té‘mg x4 hoi nhu truong hoc, tram y té, van hoa, thé duc thé
thao, quang truong ... cac loai hinh dich vu khac ciing trong tinh trang tuong
tu, khong phai cac chi tiéu quy hoach trong twong lai bi thiéu (nim 2030) ma
thidu ngay tir luc nay (S6 XD TP Pa Ning). Dan sé Thi xi Dién ban giai
doan 2015-2021 tang tir 207 563 nguoi lén 226 564 nguoi, tang 19 000 nguoi
tuong dwong 11 %, trong d6 dan sb do thi ting tir 79 550 ngudi 1én 94 395
ngudi ting 14 845 nguoi trong dwong 18.6%, dan sé ndng thon ting tir 128
013 nguoi 1én 132 169 ngudi, ting 4156 ngudi, ting 3%. Dt xay dung do
thi tang tir 5939 ha 1én 8709 ha, ting 2770 ha twong duong 46.4 %. Xu thé
binh quéan dét & d6 thi ting tir 150 m2/ng 1én 186 m2/ng va mét do dén sb
ngdy cang giam tir 78ng/ha xubng 61ng/ha. Thyc trang nay cho thay dién
tich nha & binh quan tang trén con so nhung di¢n tich nha & d6 bao gom nha
0 hién trang va nha ¢ méi (khu do thi).



Do thi trong qua trinh phat trién ti ndng thon 1én thanh thi la
dac thu ctia d6 thi cac nudc Dong Nam A cho nén nhu cau vé quan
ly quy dat néng nghiép trong qua trinh phat trién dé thi nhu thé nao
dé tranh su dung lang phi tai nguyén va béo vé gia tri cdnh quan
thién nhién cé gia tri? Quy dat ndng nghiép trong cac d6 thi rat I6n
chiém 30-40% dién tich d6 thj tuy nhién cong cu quan ly st dung
dat con thiéu va so sai. Quy hoach @6 thi chi dat ra muc tiéu c6 dinh
tai thoi ky quy hoach sé dat dugc, thay vi dé xuat giai phap quan ly
qua trinh phat trién dé dat t6i muc tiéu do6. Day la mét han ché 16n
trong phuong phap quy hoach hién nay.

Phuong phap tiép can:

Phuong phdp tiép cdn hé théng trong Quy hoach dé thi noi
chung va PVSDD néi riéng can d6i mai dé€ hudng tGi quan ly ca qua
trinh khép kin ti chudn bi lap quy hoach va thuc hién quan ly, giam
sat va danh gia quy hoach. Tirkhau chudn bi co s¢ dit liéu hién trang
st dung dat, danh gia xu thé hién trang si dung dat, xay dung
phuong éan PVSDD, xdy dung danh muc céng trinh s dung, va xac
dinh quy téc, tiéu chuin dé danh gia muc d6 thuc hién quy hoach
qua d6 dua ra dugc cac giai phap cla st dung dat phu hgp bién
déng clia thi trudng, cé thé that chit hon hodc néi réng han.

QHC dé thi™ la cdp d@b strdung dét dé thi toan dién, téng quan nhdt
nhung van chua da diéu kién dé quan ly s dung ddt c6 chdt luong néu
nhu chua c6 QH st dung dét cia QHPK va QH su dung ddt cia QHCT
dé cu thé hod. Trong khi khéng it d6 thi si dung QH st dung dét ciia d6
dn QHC nhdm quan ly ddt dai va cdp phép xdy dung, do vdy tinh hiéu
qud, hiéu luc cda st dung ddt toan dé thi da bi anh hudng béi tinh hé
théng ctia cdc cap quy hoach khéng dam bédo. C6 thé xem xét tinh cdn
thiét vé yéu cau pha kin QHPK va QHCT? Nghién ctu dé xuat PVSDD
cho nhing khu vuc phat trién khéng c6 yéu cau dac biét (nhu phat
trién nha & riéng 18, phat trién vung ven, phat trién khu dan cu hién
htu, cac khu vuc da 8n dinh) va nhiing khu vuc phat trién theo du
an, khu d6 thi mdi, tai thiét, TOD....thi 4p dung hé théng QHC, QHPK
va QHCT. Hé théng ky hiéu st dung dat gilra cac d6 an QH dé thi
(QHC, QHPK va QHCT) khéng théng nhét véi nhau dan t6i khé khan
trong cong tac kiém ké, théng ké, danh gia va gidm sat xu thé su
dung dat d6 thi mét cach hé théng. Cac loai cong trinh st dung'
chua c6 quy trinh cap nhat trong quy hoach st dung dat ctia QHC
dé thi anh hudng tai hiéu luc va hiéu qua quan ly dat dai d6 thi.
Nhiéu loai hinh céng trinh st dung chua phu hgp quy dinh vé st
dung dat do6 thi.

Cdch tiép can tiém tién nhdm déi mdéi phuang phap QHSDD, ap
dung PVSDD trong QHC tU phuang thic ménh Iénh, hanh chinh, ap
dat sang phuong thuc thich tng véi qua trinh phat trién d6 thi (qudn
ly qud trinh thay vi quan ly muc tiéu) théng qua cong cu PVSDD c6 vai
tro 1a cau ndi gilra chinh quyén va cac ca nhan, t6 chiic tham gia
hoat déng dau tu phat trién dé thi. Vi dé thi khéng chi bi tac dong
va chi phéi bai yéu t6 t6 chiic khdng gian trong diéu kién ly tudng
bat dinh ma trong qua trinh phat trién con chiu su tdc dong cla cac
yéu t6 khach quan vé thdi gian va ngudn luc phét trién dé thi va su
tham gia cla cac thanh phan xa héi. D6 thi Viét Nam hién nay cé
quy mo6 kha khiém ton so vdi thé gidi, ca nudc ¢ 05 do thi trén 01
triéu dan va 02 d6 thi gan 10 triéu dan la TP Ha Noi va TP.HCM. Du
bao xu thé dé thi hoa trong nhiing thap nién téi sé tang trudng, mé

12 QHC 14 viéc t6 chirc khong gian, hé théng céc cong trinh ha ting k¥ thudt, cong
trinh ha ting xa hoi va nha & cho mot d6 thi phu hop v6i sur phat trién kinh té — xa
hoi ctia d6 thi, bao dam quéc phong, an ninh va phat trién bén vimg. QHPK la viée
phén chia va xac dinh chirc nang, chi tiéu st dung dat quy hoach d6 thi ctia cac khu
dAt, mang ludi cong trinh ha ting k¥ thuat, céng trinh ha ting xa hoi trong mét khu
vure d6 thi nhim cu thé héa ni dung quy hoach chung.

QHCT la viéc phan chia va xac dinh chi tiéu sir dung dat quy hoach do thi, yéu
cau quan 1y kién tric, cinh quan cua timg 16 dat, bd tri cong trinh ha ting k¥

rong, phat trién song hanh véi qua trinh céng nghiép hoa, hién dai
hod, phat trién KT-XH clia dat nudc. Dé xuat PVSDD tich hop danh
muc st dung céng trinh nham dam bao dinh hudng quy hoach luén
mang tinh thuc tién nhung van dam bao tam nhin, khat vong trong
tuong lai. Cac danh muc st dung cong trinh dugc ra soat, cap nhat
theo tién trinh phat trién cta dé thi, ludn ludn van dong song hanh
VGi sy phat trién cia do thi.

/’

\ HE THONG QUY HOACH ‘01 M1’
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Hinh 1. Phuong phép tiép can hé thong

Mo hinh quy hoach do6 thj hién nay la mé hinh d6 thi dan trai co
xu thé phat trién theo chiéu rong, khodng cach gitra cac khu chic
nang ngay cang I6n, tir nai & téi nai lam viéc va ngugc lai, dat dai si
dung hiéu qua thap do chua phat trién trén nguyén tic thi trudng,
nang tinh hanh chinh, nguy co dnh huéng hién tai va bién déi khi
hau gia tdng, do qua trinh phat trién dé thi da chia cit, gidam tinh két
néi va nang luc can bang sinh thai (thoat nuéc mua, cham dong
chay, muc d6 thdm thau nudc mat, bé sung ngudn nudc ngam...)
clia khong gian sinh thai tu nhién khu vuc ven dé hay khu vuc mé
rong dia gidi hanh chinh dé thi. Cach ti€p can phat trién bén ving
nham dé xudt mé hinh dé thi phat trién bén viing trén ca 3 phuong
dién kinh té€ theo quy ludt thi trudng, ddnh gid chi phi xa hoi va bdo vé
méi trudng, thich ting BDKH.

KINH TE
¥ic dinh nhu ciu 5DD dé thi 10
nam
SDD vige lam tal cyc ting
triréng gan TOD
5S¢ dyng dit MBC tai cye ting
trudng, hanh lang, TOD
Pam bdo qui dat dy trir, nuir
datéong (HTKTh, HTY:

MOI TRUONG

XA HOI S ‘_
Fras cho khung méi
s?}g:'{;: :::;:\::%c:? trurong sinh thai ty nhién
phinbdhop i SDD bao vit va phit huy

SDD dam bao tiép can
HTXH clia moi ngurdr din
SDD dam bao tiép cin
KGX, CV cla moi ngudi
din

SDD dam bdo tidp cin
GTCC cilia moi ngurdi dén

Théang canh, di san kién
tric, d6 thi

SDD khéng gian mé, cong
vién...

SDD quan Iy O nhiém,
phat thai

SDD dam bao tiéu thoat
nurac mt

Hinh 2. Phuong phap ti€p can phat trién bén viing

2 Nhom gidi phap phan vung sir dung dat dé thi phat trién bén
ving

Phan vung st dung dat chiic ndang nham nang cao hiéu qua st
dung dat

Thi xa Dién ban gém 2 vung: (1) Khu vuc khuyén khich d6 thi
héa (KV-PTDT) (2) khu vuc han ché dé thi hda (KV-KSPTDT)

(1) KV-PTDT: dugc xac dinh la toan bo khu vuc phia Bong cta
hanh lang dudng cao téc Lién Chiéu-Dung Quat ra dén bién va phia

thuat, cong trinh ha téng x4 hoi nhdm cu thé hoa ndi dung ctia quy hoach phan
khu hodc quy hoach chung.

13 BXD yéu ciu céc dia phuong khi xem xét thdm dinh, phé duyét quy hoach can
dam bao viéc tudn thu quy dinh cua hé théng tiéu chuén, quy chuén ky thuat hién
hanh, phai lam o v& quy mo vé& dién tich san xay dung, s6 luong cn, chi tiéu dan
s6 dbi voi viée bb tri cac chirc niang Condote, Officetel, Resort Villa, Shophouse dé
x4c dinh cac chi tiéu, yéu ciu vé ha ting k¥ thudt va ha tAng xa hoi.
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NGHIEN CUU KHDA HOC

Bac clia s6ng Thu Bén. Phia Bic giap véi khu vuc Non nuéc, Cdm Lé
cta TP Ba Nang, phia Nam giap véi khu vyc san xuat ndng nghiép
cla thanh phé Hoi An. Véilgi thé vé két ndi véi duding cao téc, QL1A,
hanh lang déng-tay, truc ven bién, cé dia hinh cao rao, nén Vung sé
la khéng gian phat trién d6 thi.

PVSDD chtic nang sé phan chia KV-PTDTT thanh nhiing PVSDD
¢6 chiic nang chinh gém PVSDD thuong mai, PVSDD ddn cu, PVYSDD
c6ng nghiép va PVSDD hén hop. Dé thi sé dugc xac dinh khu vuc phat
trién d6 thi (KV-PTDT) va khu vuc kiém soat phat trién dé thi (KV-
KSPT). Cu thé PVSDD nhdm nang cao hiéu qua st dung dat dé thi
hiéu qua nhat:

PVSDD chtic néng sé quy dinh cac loai hinh stt dung dat chi dugc
phép phét trién (nhu thuong mai, céng nghiép, hén hop, déan cu méi)
tai KV-PTDT, ma khong dugc phép phat trién tai KV-KSPT. Dac diém
nay ddm bdo tinh tap trung hoat ddng do thi tai khu vuc trung tam,
tranh phat trién nhay céc va tran lan tai khu vuc ven dé. Phat trién
trong ranh gidi KV-PTDT dam bao tinh sdn sang cta hé théng ha
tang ky thuat, HTXH va ké& hoach dau tu phat trién ha tang khung
cla nha nudc, quan ly tai nguyén dat dai va bao vé 1an chiém khong
gian xanh sinh thai tu nhién mét cach tuy tién.

IPVSDD- Ving phat trién db thi DIEN BAN |

PYS0D da PVED Rinh Lip GHPE PYSDD Dweriay [ETr, HTET
enire nlng thi

T - CBD = huDu fen
* Mindé oe = Chng nghids.
* Mitdbrunginh  + TOD -
= Mitdichip = Whalingdaibos =

= Myt ddtungbich = OO
* M 38 thip

o MIdd es0 = Céing nghis
* Mitdhtunghich  + 0D

Hinh 3. Dé xudt PVSDD chiic nang tai Thi xa Dién Ban (Dé tai: Phdn viing sit dung ddt
cho QHC dd thi, VIUP)

Céc PVSDD thuong mai, PVSDD dan cu, PVSDD c6ng nghiép va
PVSDD hén hgp dugc phan chia va phan bé theo nguyén tic cau
trac trung tam dé thi va nguyén ly tinh hap dan cla vi tri. Cac trung
tam sé la hat nhan phat trién PVSDD va cac I8p cu tric PVSDD sé
lan téa dan tir cao dén thap theo nguyén ly tinh hap dan cda vi tri.
Cang khu vuc trung tam thi sé bo tri PYSDD thuong mai, hén hop,
cang xa trung tam thi sé bo tri PVSDD cong nghiép, PVSDD dan cu
thi & trung diém vi khoang cach nay dam bao can déi gitta nhu cau
di lai tir ngi & t&i noi lam viéc va téi noi san xuat.

PVSDD thuong mai sé c6 muc dé khai thac st dung dat cao nhat
(c6 HSDD va MDXD cao nhat) ti€p dén la khu dan cu, va cudi cling
Ia PVSDD c6ng nghiép (c6 HSSD va MDXD th&p nhat). PVSDD hén
hgp thi nam gilta cac quy dinh PVSDD véi nhau.

Quy dinh PVSDD cling dam béao tinh linh hoat nhat dinh cho
phép phat trién moét sé loai hinh ngoai lé c6 diéu kién dé dam bao
khéng tac dong tiéu cuc téi khu vuc, ddm bao tinh kha thi va gidm
tinh don nang cta PVSDD™. Vi du nhu bé tri nha &, cong trinh céng
cong tai PVSDD thuong mai.

Phan vung st dung dat dé bao ton va phat huy gia tri kién
tric-canh quan

PVSDD theo hinh thai la xac dinh cac hinh thai mong muén bao
tén va phat huy (cdnh quan, kién tric va cdc yéu té quan hé gida

14 Tai M§ PVSDD don nang con dugce biét dén véi ci tén Euclid Zoning, dugc luat
hoa lan dAu tai thi trAn Euclid, bang Ohio, M§. . PVSDD don néng: 1a phan ving chi
¢6 1 chire nang dugc cho phép tai phan ving nay, vi du nhu nha ¢ hodc cong nghiép.
Phan viing nay ¢6 vu diém la d& 4p dung nhung lai han ché stc séng cho nhig khu
vue kinh té s6i dong. Trong mét sb truong hop dic biét cac khu san xuit quy md

| ISSN 2734-9888

chung). Bac diém cla PVSDD nay st dung cac khai niém lién quan
vé nai chén va gilp tao ra ban sac d6 thi, cac khu vuc c6 dac diém
doc dao, dau an cda lich st d6 thi. PVSDD hinh thai la cong cu mé
rong hon PVSDD chiic nang vé té chic khdng gian va dugc st dung
nhu mét I16p quy dinh chéng l1én PVSDD chiic nang, c6 thé st dung
ca hai hodc chi stt dung PVSDD chtic nang.

PVSDD c6 thé khéng phu thudc vao ranh gidi KV-PTDT hay KV-
KSPTDT ma déi khi phu thudc vao dac diém hinh thai kién trdc cdnh
quan. Ca KV-PTDT hay KV-KSPTDT déu cé nhu cau bao ton va phat
huy gia tri kién trac, cadnh quan.

PVSDD dé bao tén va phat huy gia tri kién tric cdnh quan, hay
goi tat la Phan vung hinh thai xay dung nham dua ra cac quy dinh
cho cac khu vuc c6 dac diém hinh thai kién tric d6 thi cé gid tri can
bao ton (khu phé ¢é -acient quarter, historic down-town center)
hodc cé déc diém hinh thai kién tric dé thi déc dao (theo trao luu
D6 thi maGi-New Urbansim).

PVSDD hinh thai bé sung va khic phuc nhugc diém PVSDD chic
nang vé bao tén va phat huy gia tri kién tric cdnh quan bang cach
dua ra thém nhiing quy dinh vé dac diém kién tric, cdnh quan khu
dat, 16 dat trong PVSDD chuc nang nao dé can thuc hién. Vi du nhu
hinh thiic 16 phé, ty 1é dudng phé va cong trinh 2 bén dudng, hinh
thiic kién tric khéng gian tuyén phd, kién tric nha &, quang cao,
quang trudng, vuon hoa, cac thuat ng, dinh nghia 4p dung...
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Hinh 4. Dé xudt PVSDD hinh thdi tai Thi xa Dién Ban (Dé tai: Phdn viing st dung ddt
cho QHC dé thi, VIUP)

Phan vung st dung dat dé bao vé méi trudng va thich ding
BPKH

PVSDD dic biét 1a phan ving cé yéu cau quan ly phat trién do
thi dé thich (ing yéu cau bao vé tai nguyén, phong chéng thién tai
va bién dé&i khi hau nhu (1) khu vuc ngap nudc, riing, khu vuc bao
tén hodc vung dém va tai nguyén thién nhién, (2) khu vuc sat 16, I
6ng 10 quét, khu vuc ngap lut, khu vuc anh hudng bao, cac tai bién
thién nhién, khu vuc 6 nhiém moi trudgng. PVSDD déc biét c6 ranh
gidi chi bao chiia 1 phan dién tich ty nhién cda khu vuc tuy thudc
vao muc d6 va pham vi dnh huédng clia moi truong xay dung va du
béo tac dong ctia diéu kién tu nhién t&i khu vuc. PVSDD dac biét tén
tai song song vGi PVSDD chuic nang va PVSDD hinh thai:

PVSDD dédc biét dy bdo nhitng tdc ddng mai trudng Ién khu vuc
va dua ra cac gidi han muc dé rdi ro chdp nhan dugc tai khu vuc lap
quy hoach. Bay la co s& danh gia tinh thich ting khi thuc hién quy
hoach.

PVSDD d&c biét phan vung dé gisi han khu vuc rii ro trong
tuong lai. Chéng 1p cho khu vuc dugc xéac dinh trén ban d6, dé xac
dinh cac khu vuc: -Nhay cdm véi hoat dong phat trién d6 thi, -Han

nho, it doc hai ciing c6 thé dwgc b tri tai ving nha & nhung c6 quy dinh vé& quy mé
hodc mirc dd 6 nhiém vé moi truong rat chat ché. Jane Jacobs da viét nhiéu vé méi
lién h¢ gitra viéc tach bigt muc dich str dung va su tht bai ctia cac du an ddi méi do
thi & Thanh phd New York. Ba kéu goi cach phét trién dua trén sir dung dét hdn hop
thay vi don nang (Jacobs, 1961)



ché phat trién hoac quy dat, -Anh hudng téi tai nguyén c6 gia tri, -
Co hdi cho phét trién.

PVSDD d3c biét dua ra quy dinh bé sung (ndng cao hodc thét
chat) vé quy dinh PVSDD chic nang (cé thé gidm muic doé sir dung
dat nhu HSDD, MDXD dé thich tng hodc b8 sung yéu té thich tng
nhu khéng gian tham nudc, khéng gian xanh, mat nuéc).

Tich hop phan loai dat cho QHXD va QHSDDTNMT

Phan loai d4t 1a co s& dé PVSDD dudgc chinh xac héa. Do d6 Phan
loai dat can c6 thong tin tin cay va tich hgp gilra quan ly tai nguyén
d4t dai va phat trién khong gian dé thi trong pham vi cGa db thi.
Thong tin nay con dam bao tinh théng nhat va toan dién cla co s&
dir liéu dat dai phuc vu chuén bi lap quy hoach, 1ap quy hoach, kiém
tra, danh gia thuc hién quy hoach mét cach hiéu qua.

Tich hgp phan loai dat trong Quy chuan ky thuat quéc gia QCVN
01:2021/BXD va ky hiéu dat dai cta d6 an quy hoach chung dé thi
trong théng tu s6 12/2016/TT-BXD.

Tich hgp phan loai dat gitta QHC dé thi va QHSDD nganh TN&MT
tai théng tu 27/TT-TNMT cap huyén/ thanh phé.

Tich hgp phan loai cong trinh: cong trinh nha &, nha chung cu,
céng trinh ha tang ky thuat, céng trinh cdng nghiép, céng trinh
thuong mai, cong trinh van héa, cdng trinh ton gido tin ngudng...

wah eree Thuong mgl WTETH

Hinh 5. Tich hgp PVSDD véi phén loai cong trinh (Pé tai: Phdn viing sit dung ddt cho
QHC db thi, VIUP)

Phan viing st dung dat dé thuc hién quy hoach

Phan vluing st dung dat dé tich hgp QHC va QH cu thé hoa nham
dam bao tinh théng nhat va hé théng cac yéu t6 cau thanh cta dé
thi (cau trac khéng gian canh quan dé thi, st dung dat dé thi, ha
tang ky thuat dé thi, ha tdng xa héi dé thi...). Bao gém:

Xac dinh khu vuc thuc hién theo PVSDD cla quy hoach chung
d6 thi (PVSDD chuic nang, PVSDD hinh thai, PVSDD dac biét).

Xac dinh khu vuc lap cac d6 an QHPK, QHCT, TKDT dugc quy dinh
cu thé vé chiic ning st dung dat tling 16 dat quy hoach vai thiét ké
tuong déi cu thé hé théng ha tang cap khu vuc. Khu vuc nay duoc thiét
1ap ndm dam béo nhu cau phat trién nhung van dam bao tinh hé théng
ctia khéng gian kién trdc canh quan, stic chiu tai CSHT va danh gia tac
déng chi phi-lgi ich ctia téng thé khu vuc lap quy hoach.

3. KET LUAN

Ap dung céng cu PVSDD cho d6 &n quy hoach chung dé thi la
hét suc can thi€t nham hudng t6i quy hoach do thi pht hgp quy luat
thi trudng va thich ting. Nghién cttu dé xuat ap dung PVSDD cho thj
xa Dién Ban, tinh Quang Nam nham khuyén khich mé hinh dé thj
phét trién bén ving nhu d6 thi nén, phat trién dé thi gén véi phat
trién GTCC (TOD), dé thi thich iing BDKH, dé thi sinh thai, tich hop
qua trinh quy hoach khép kin tir 1ap quy hoach t&i quan ly thuc hién
quy hoach, gitta QH va cap phép quy hoach dé rit ngan thdi gian va
dam bao tinh thi trudng clia st dung dat trong do thi.

Trén day la nhiing két qua cda dé tai nghién ctu khoa hoc, dé di
vao dugc thuc tién, can thiét cd nhiing danh gia rong rai hon,

nghién ctiu toan dién hon, va hon thé niia rat can nhiing ddi méi
trong xay dung van ban phap luat vé Quy hoach d6 thj va quan ly
phat trién do thi, hé théng quy chuan, tiéu chuan dé tao diéu kién
va phap Iy hoa nhiing két qua nghién ctu trén .
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Bao ton di san kién truc Toa an nhan dan

Thanh phé H6 Chi Minh

Conserving the architectural heritage of the people's court of Ho Chi Minh City

> THS.KTS PHAN THI DIEU HANG

B& mén xay dung, Khoa Ky thuat va Cong nghé, Trudng Pai hoc Quy Nhon.

TGM TAT:

Toa &n Nhan dan TP.HCM |3 mat céng trinh lich st dd duge tring tu
theo ding nguyén téc: Cac yéu td nguyen gic duge gi lai tdi da va
tda nha dugc sir dung theo cang ndng cii 1 toa an thay vi bj bign
thanh bao tang. Day la mat vi du dién hinh cho cong tac bao tdn céc
di san & TP.HCM. Bai bao md t& va so sanh tinh trang cia toa nha
trude va sau khi tring tu, danh gid céc tac dang cda bao tan [en
cng trinh.

Tir khaa: Di sén kign tric; bao ton; trang tu

ABSTRACT:

The People's Court of Ho Chi Minh City is a historical building in
which was restored in a correct method: Authentic details were
remained as much as possible and the building still be used as a
law court, instead of becoming a museum. That is a case study for
conservation of architectural heritages in Ho Chi Minh city. This
arcticle will describe and compapre the status of the building
before and after restoration, then evaluate the effects of
conservation on this building.

Keywaord: Architectural heritage; conservation; restoration

DAN NHAP

Di san la y&u té c6t 16i ctia van hoa, |a tai san ma thé hé trudc dé
lai cho chiing ta. Bao ton di san van hda la gilr gin va luu truyén tai
sdn d6 cho thé hé sau.Trong su van dong phat trién ctia xa hoi, di
san van hoa ludn ding trudc nguy co bi bién dang hodc xdéa bo. Di
san kién truc la bo phan chiu anh hudng nang nhat tir qua trinh phat
trién va d6 thi hoa. Tai cac d6 thi & Viét Nam, di san kién triuc da va
dang bi de doa nghiém trong bdi tac ddng cla thai gian, thién tai,
chién tranh... Viéc chua nhan thuc dugc gia tri cia di san va cho
rang bo ton di san sé can trd su phat trién, cong vdi su ciing nhic
trong cach danh gia, quan ly di san dan dén nhiéu di san chua dugc
x&p hang da bi dap pha, ha giai.

Nam 2016, di tich kién tric Tda 4n nhan dan thanh phé H6 Chi
Minh (TAND TP.HCM) dugc khéi cong trung tu. Pay la di sén cé gia
tri lich st, ki€n tric ndi bat ctia TP.HCM do dé cong viéc bao ton,
trung tu cong trinh nay cé thé tac dong dén nhan dinh cta cong

| ISSN 2734-9888

déng vé di san. Du an tu bé va bao ton TAND TP.HCM dugc dau tu
va chudn bj ky luéng vé mat chuyén mén, dugc danh gia cao tir cac
chuyén gia. Bay c6 thé coi la budc di dang huéng, dem lai két qlia
kha quan dau tién cla bao tén di san thanh phd. Thuc tién ti du an
nay cling sé la ca s& cho ly luan vé bao ton & TP.HCM.

NOI DUNG
1. Kién tric cong trinh TAND TP.HCM

Hinh 1. TAND TP.HCM hién nay
- B cuc téng thé:
T6ng thé cong trinh nguyén géc nam 1885 la mot cum kién tric

gém: khéi chinh cé chiic nang xét xir va lam viéc, hai khéi ti€p nhan

don phia trudc, hai khoi phu phia sau. Tat ca déi xtiing qua truc trung
tam khu dat. Khéi nha chinh dat can déi trong khu dat, xoay mat tién
phia duong Nam ky khai nghia, véi khoang Ui 42m. Nam 1961 hai
khéi phu phia sau da dugc thay bang mot khéi ngang 3 tang, ti€p
giap voi mat lung cta khéi nguyén goc, gitta hai cong trinh hinh
thanh giéng trgi. B cuc van theo nguyén tac déi xing, ti trudc ra
sau tao thanh mot khéi thong nhat. TU nam 1975 dén nay, do nhu
cau st dung, 4 cg quan tiép quan, da xay dung trong khuodn vién
cdng trinh: 2 nha xét x&r mat dudng Nguyén Du, nha bao vé va nha
lam viéc mat dudng Nam Ky khai nghia, nha xe va can tin mat dudng

Ly Tu Trong.

- B6 cuc mat bang

Khéi nguyén gbc c6 mat bang hinh chit H, gém day ngang &
gilia, va hai day doc hai bén, dugc n6i véi nhau bang hanh lang bao
quanh san trong. Day ngang la cac phong x{r an va sanh tang; hai
day doc hai bén la cac phong lam viéc. Toa nha c6 ba tang: Tang béan
ham, tang trét, tang lau 1. Tdéa nha nguyén géc c6 dién tich st dung
11738.6m?, trong d6 phan dién tich sanh, hanh lang chiém ty lé kha

I6n. Tang ban ham dugc st dung lam kho va vé sinh thay dé6 cua

nhan vién, thdm phan. Giai doan sau ndm 1975, tdng ham da dugc

tan dung phong lam viéc. Khéi ma réng 1961 gom 3 tang vdi cac
phong lam viéc, phong hop té chic kiu hanh lang bén, két néi véi



phong xét xtr & khoi nguyén géc. Hai nit giao thong & hai dau két
néi tir tdng ham dén tang lau. Doan gilta hai khéi céng trinh dugc
néi bang hanh lang, hinh thanh hai san trong khep kin.

TONG MAT BANG

Hinh 2. Mt béng tdng thé [1]

- Thiét ké mat ding

Khéi nha chinh (nguyén géc) c6 chiéu cao (tinh t&i dinh mai
trung tam) la 23m, chia lam 3 phan theo phuong ding: Phan bé la
phan ndi cia hdm (1,7m), phan than gém tang trét va tang lau 1
(12,3m) va phan mai doc (9m). Tang trét két cau cuén vom gach
cung cla s6 14 sach. Tang lau sir dung thic cét ¢8 dién Hy Lap nhu
Tuscan, lonic, Corinthian cung véi lan can con tién. Clfa s6, cia di
mat tién 1a clra la sach, c6 chiéu cao tuong duong chiéu cao tang.
Khéi sanh trung tam dugc nhan manh véi phan mai nho cao va cét
vuong hai bén. Phan tién sanh vuan ra phia trudc, ndi bat véi cac cot
Corinthian d& phan tran tudng c6 phu diéu trang tri. Khéi nha mé
rong c6 chiéu cao tuang duong khoi nguyén géc (trir phan sanh)
Thiét ké mang tinh ké thira cac nguyén tac déi xing va phan doan
trén mat ding, ké ca hinh thiic mau sdc va céc chi tiét trang tri cling
tuong tu khéi nguyén géc.

[ '\II""HI"'; H
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Hinh 3. Ty I& va chi tiét m3t diing

- Trang tri, diéu khac

Cong trinh ¢é hé théng trang tri, diéu khac, tranh tudng phong
phd, mang gia tri thdm my cao, chli yéu theo phong céch ¢ dién,
c6 pha troén Barocque, Roccocoque, chi tiét ban dia...Trén hai tru
c6ng la dau tugng nang Marianne dat trén cuén sach. Bén dudi la
d4u su tr treo biéu tuong thanh ki€ém va canh cay d6i xdiing nhau, &
gilra la hai chi cdi RF (République Francaise - Cong hoa Phap). Trén
trdn tudng trung tam toa nha la buc phu diéu mo ta cac hinh tuong:
nir than Cong li (Justitia), tay phai cam kiém, tay trai cam sach Bo
luat (Code). Hai bén nit than 1a hai ngusi ban x, mét nam mot ni
vdi trang phuc truyén théng. Xung quanh la trang tri canh co, nhanh
olive, goc bén phai co nhiing tau 1a chudi va bui moén. Trén lanh té,
céc vi tri diém nhan nhu dau héi, khéi trung tdm cé trang tri phu
diéu hoa I3, hinh tugng can can, su td, mat ngudi cé dién.

Hinh 4. Phu diéu trén tran tuong [1]

- K&t cau, vat liéu

Khéi nha nguyén géc cé két cau chd yéu la san dam thép hinh
va gach cuén vom. Vat liéu xay dung chl yéu la gach, vira, vita tam
hagp, vita xi mang. Khéi nha ma réng co két cdu BTCT. Toa nha c6 3
bd mai: B6 mai cao khu vuc sanh, 2 boé mai thap hon & khéi xay nam
1885 va 1965. Khung mai gdbm vi kéo thép ch{r | dlic nguyén chiéc,
xa g6, cau phong, li té bang gé, Igp ngoi Tuile D'Indochine. Gach lat
nén la gach béng trang men, cac bac cap dugc lat da. Mot s6 vat liéu
dugc nhap tU Phép: da granit 6p mat bac thang chinh, c6ng béng
sat. Cac chi tiét trang tri dugc lam bang thach cao cho néi that va
bang xi mang cho phan ngoai that. Lép son nguyén goc thudc hé
dau, c6 mau vang am.

Hinh 5. (autao mdi va vom [1]
T —F‘ .

Hinh 6. Két cdu thép | va vom gach [1]

2.Hién trang cong trinh

- Hién trang két ciu

Két cdu gach da cta khéi nha chinh sau han 100 nam st dung
van dat yéu ciu vé kha nang chiu luc, mét s6 khu vuc bi thdm &m
can dugc xu ly. Két cdu thép phan mai van dam bao chiu lyc nhung
da bi ri sét kha nhiéu. Riéng phan mai khu vuyc cau thang chinh
(phan rap noi gilta khéi 1885 va khoi 1965) da xuéng cép kha
nghiém trong. Tran mai st dung thép | khoang 1m xay gach cuén
¢6 xudt hién vét nat nho. Cac két cdu chiu luc clia san co6 kha nang
chiu luc tét, tuy nhién san cé két cau thép | xdy vom gach can dugc
xU ly chéng rung tai cac khu vuc khéng gian 16n. [1]

- Hién trang vé bao che
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Toan bd hé mai xuéng cap nghiém trong, nhiéu vj tri dot nudc,
anh hudng dén vat liéu bén trong. 60% ngdi hién hitu ndt vé, hu
hoéng, khéng déng nhat vé kich thudc va mau ma; 85% xa g6, cau
phong, li t6 gé nam mai, mot, hu héng; 100% hé thép két cau mai
bang thép bi ri sét. Mai khu vuc ti€p giap gilta cong trinh nguyén
g6c va khéi ma rong bi tham dét, réu méc.

Toan bd phan than nha da qua t6 trat, quét voi, son nudc nhiéu
lan khong con nhu nguyén géc. Cac I16p phu nay khong dam bao
tiéu chudn ky thuat, xt ly khéng déng bd cong véi tac dong cla tu
nhién, sinh hoat da khi€n bé mat hoan thién bi &m mdc, bong tréc
dén 50% dién tich, anh hudng 16n dén vé my quan clia cong trinh.

Nhiéu vj tri tudng ngoai that bi hu hai nang, 16 ca gach xay. Chan
tudng bi bam réu, 6 nudc, xuat hién vét nut dai trén bé mat vita, thuc
vat bam trén tudng. 30% hoa van, phu diéu, g& chi, dau cot...bi réu
maoc, sut vd, két cau bén trong (thach cao, rom) da muc réng. Cac
chi tiét qua nhiéu lan san quét bi lu khoi, khong con ré nét, lam giam
gia tri my thuat.

Clra s6, clfa di la sach mat ngoai lam bdng gb xuéng cap du da
qua son stia nhiéu lan. Mot s6 clra g6 bi thay bang clfa pa n6 kinh
khung nhém do nhu cau dung méy lanh. Trong téng s6 422 ching
loai clra c6 50.3% clia nguyén géc, 49% cla bi hu hong, hodc stra
chita khédng theo nguyén géc.

Hinh 7. Hién trang tuong, ctfa [1]
- Hién trang khéng gian noi that

Trong qua trinh st dung sau nam 1975, dé€ dap tng nhu ciu
phat sinh, khong gian noi that da bi cgi ndi, cai tao khac nguyén géc.
Hanh lang ngoai cac phong lam viéc bi ngan chia bang vach g6, lam
han ché chiéu sang va thong gié tu nhién. Cac khu vé sinh, thang
phu dugc bé sung nhung hau hét da bi xuéng cap. Tudng ndi that
da s6 bi tham nudc, bong troc 16p hoan thién hodc bi quét voi pha.
50% gach lat san nut v&, mat men, bién mau.Tran bi hu hai do thdm
nudc tir nha vé sinh, mang x6i, nhiéu vi tri bi hoen 6, bong tréc, nang
nhat la sanh 16n va hai phong xu.

Hinh 8. Hién trag mai [1]

S o e
Hinh 9. Hién trang tran noi that [1]
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Hinh 10. Hién trang tang ham [1]

- Hién trang tang ham

Tang ham c6 cau tao dac biét: San thép va cuén vom, mang dau
an lich s ctia ky thuat xay dung. Do nén méng dugc xu ly tét, cd
tinh t&i su théng thoéng cho tdng ham nén d6 dm khéng khi khéng
cao, muic d6 xuéng cap chua ti mdc nghiém trong. Tuy nhién toan
b6 hé théng tudng bao, phan chim dudi cote dat tu nhién da xuat
hién thadm nudc loang 16, bong tréc, dnh hudng rat nhiéu dén vi khi
hau va gia tri s dung ctia tang ham. Nguyén nhan do nudc xa tu
may diéu hoa khéng khi va nudc ri tir hé théng cap thoat nudc bi vé
chay ra thdm xuéng nén dat tu nhién, thdm thau qua tudng, thdm
vao tang ham.[1]

- Hién trang ha tang ky thuat

Vé hé thong cap thoat nudc: Trudc kia mang ludi cap nudc trong
céng trinh dugc str dung bang 6ng sat, do thoi gian dai da bi hu muc
va dugc thay thé bang 6ng nhya PVC. hé théng thu nudc: 90% hé
théng mang thoat nudc mai hu hong. Ong thoat nudc ding chay
doc cot va tudng ngoai, toan bo bi ri sét, gdy hoen 6, réu méc, mat
my quan.

Hinh 11. Hé théng day dien  Hinh 12. Gng nudc niit vé Hinh 13. Hé thdng thu nuéc
chang chit [1] [ [1]
3.Cac giai phap tu bd, bao ton da dugc thuc hién
- Gidi phap gia c6 két cau
Mong gach da dugc gia c6 bang cach xi mang hoa cing nén dat
thong qua hé théng 6ng sat (bom phut vita xi mang &p luc cao). Mat
bdng maéng clia céng trinh ¢ ép coc nhoi xi mang khda cing chu
vi. Tudng gach dat sét nung dugc gia cudng bang cot BTCT hoac
thép lién két vao khéi xay tudng gach dudi dang két cau té hgp. San
gach cudn vom dugc gia cudng bang cach bom phut xi mang vao
I6p pht mat trén dinh vom dé tao thanh khéi cing toan bé vom
gach va I6p phu. D€ ting cudng 6n dinh téng thé két cau, hé gidng
thép dugc cang bang kich va khoa cliing vao tudng theo truc goi
gian. Giai phép gia c6 két cdu da tang cudng kha nang chiu luc, dam
bao do bén viing clia cong trinh ma khéng lam anh hudng tham my
bé mat di san. Giai phap béo ton dugc nghién ctu va dua ra cu thé
vGi tiing hé két cau.
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Hinh 14. Gidi phdp gia cd két cdu [2]

- Gidi phap phuc héi vo bao che

Hé mai dugc stia chifa, phuc ché lai tat ca phan két cau thép bi
ri sét, san chéng ri sét toan bé hé théng vi kéo thép. Giai phap thay
mdi toan bd hé xa gé, cau phong, li t6 bang gé cé tiét dién thich
hgp; thay méi toan bd ngoi hu héng bang ngoi cong nghé hién dai
la chua théa dang vi thi€u budc ha giai danh gia cdu kién va viéc
thay thé hoan toan bang chat liéu méi sé vi pham tinh nguyén géc
cla di tich. Viéc phuc héi phan than nha da dugc thuc hién qua
nhiéu c6ng doan: Bao ton t6i da cac mang tudng co trang tri hoa
vdn, chi trdt lai cdc mang tudng da bong tréc; Thuc hién viéc tu liéu
héa bang hinh anh va ban vé toan bo céng trinh; Tréc toan bo 16p
v{ia td ngoai va trong cong trinh, két hgp phuong phap bom nudc
ap luc cao va phuong phéap thu cong.[2]

Riéng cac buc phu diéu, dau cét, g& chi dugc boc tach toan bo
cacl6p quét cho t6i 16p hoan thién nguyén ban bang phuong phéap
thu cong, tranh téi da viéc lam v& hoac stt mé cac chi tiét. Budc ti€p
theo la lam sach bé mat phan vat liéu da dugc boc 16 thién, cudi
cung la to trat, son ba lai theo ding nguyén mau.

Toan bo hé théng clra, khudn bao bang gb da xuéng cap, hu
hong cta céng trinh dugc phuc ché theo nguyén mau bang go
nhém 2 da qua x{ ly, b sung cdu tao clra sao cho phu hgp véi moi
trudng hién dai. Cac clia s6 bi thay thé thanh clra di (do ngan chia
coi ndi) ciing dugc trd vé hinh dang va chic nang nguyén géc.

Gidi phap tu b8, phuc héi mat ding dugc thuc hién déng bo, tra
lai b& mat hoan thién nhu nguyén géc, dat tinh thdm my cao, gép
phan béc 16 vé dep cua kién trac; ddm bao an toan, vé sinh méi
trudng va phu hgp vdi chiic nang sir dung, dam bao tinh bén viing
cho cong trinh. Giai phap trung tu, phuc héi toan dién da dugc thuc
hién dya trén nghién ctu vé hinh thiic nguyén géc ctia di san.[4]

Hinh 17. Thay thé hé céu tao méi Hinh 18. Tréc b3, son lai tuong [2]

- Gidi phap phuc héi khéng gian noi that

Toan bo cac vach ngan, cdc mang tudng ngan chia, khu vé sinh
coi néi dugc thao da, tra lai sy théng thoang cho hé théng hanh
lang. Céc vat liéu hoan thién noéi that cling dugc tu bd, phuc héi
bdng cach thay thé, phuc ché. Tudng noi that da duoc phuc héi
bang giai phap troc toan bé I6p trat hién hiia, trat, son theo nguyén
mau. 50% gach bong lat san dugc thay thé bang gach phuc ché theo
nguyén mau, c6 danh dau dé phan biét véi nguyén mau con lai. Ba
Op cau thang chinh, tam cap dugc thay thé 10% phan bi nit vé.[2]
Cac vién bi mai mon bé mat van dugc gilt lai dé dadm bao téi da tinh
nguyén géc. Toan bé hé théng lan can, con tién clia cau thang chinh
cing nhu hé théng lan can quanh buéng thang dugc phuc ché va
bé sung theo nguyén mau: Xay gach hoan thién vira, son dau. Giai
phap vé ndi that da khoéi phuc gia tri thich nghi vai khi hau, méi
trudng, déng thdi, cai tao méi trudng lam viéc phu hgp véi cong
nang cuda toa an.

- Giai phap cai tao tang ham

Toan bd tdng ham tu bé: X ly chéng ndm, méi mot theo dung
quy trinh; Buc bo toan b 16p vira bi hu muc, bong tréc, x ly vé sinh
phan c6t, sau d6 t6 lai theo quy trinh va vat liéu can cu vao tai liéu
bédo cdo khao sét va vat liéu nguyén mau clia céng trinh; Nén céc
khéng gian dugc xt ly dong bo theo mau vat liéu phuc ché nguyén
g6c, xU ly cac tac nhan gay tham nudc tang ham theo ding quy trinh
ky thuat. Sau khi tu b8, tdng ham dugc st dung lam van phong va
khéng gian tru tri phat trién cta toa an. Giai phap cai tao tdng ham
nham dap Ung nhu cau st dung va tao diéu kién cho viéc tich hgp
cdng nang trong céng trinh, gop phan thich dng gia tri cta di san
véi xTé hoi duong di.

Hinh 20. Giit lai gach gdc

Hinh 21. Thay da 6p mat
cau thang

1

B i 1o
O wbb
B  phuc hbi nguyén ghe

Hinh 22. M3t bang tu bé, phuc héi tang trét [2]
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an hu muc clia tang hdm [2]
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- Giai phap nang cap ha tang ky thuat

DPé ngan chan su xudng cdp va dam béo sir dung lau dai, du an
da tién hanh xu ly: Thay mai toan bé hé théng thoat nudc mai cla
cdng trinh bang mang tén hgp kim rong 250; xtr Iy chéng tham, réu
méc khu vuc mang xdi ti€p giap gita khéi nguyén géc va khéi coi
nGi. Toan bo dudng 6ng thoat nudc mai da dugc thay bang éng
nhua dudng kinh 114 loai dac biét cé dé bén cao, it bi bién dang do
tac déng cda thai tiét, khi hau, khac phuc co ban tinh trang xuéng
cap nhanh chéng thudng gép cla hé théng thoat nudc mai. Ong
thoat nudc gan Ién cot tron da bi loai b, chi d€ lai 6ng di theo cot
vuong. Viéc nay nham khoéi phuc tinh thdm my va nghiém trang cho
toda an. Hé théng cap dién dugc trang bi mdi theo tiéu chuan hién
hanh, thay thé hé théng cap ndi bang mang cap dé€ dadm bao an toan
va tham my. Gidi phap xt ly ky thuat da ngan chan triét 4 nguyén
nhan su xuéng cap cla toan céng trinh: Ro ri tir 6ng nudc ngam bi
v@, 6ng xa may diéu hoa gay tham cac bd phan cong trinh. Déng
thdi ndng cap toan bé hé théng ha tang ky thuat nham dam bao su
dung, ap dung cac cong nghé hién dai.
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" Hinh 28. Noi that sau khi son st

Bén canh nhiing két qua dat dugc, cong tac tu bé van con
nhiing han ché trong viéc phuc héi nguyén goc di san (ddc biét
la chat liéu g6c) do nhiéu nguyén nhan nhu diéu kién kinh té, xa
hoi; phuong tién ky thuat, khoa hoc...

Do viéc trung tu dugc thuc hién trong khi van duy tri hoat
dong cla tda an nén mot s6 bd phan khong thé ha gidi nhu cta
phong x{ an, clra s6 phong lam viéc... Trong qua trinh phuc hoi
mau san tudng lai khéng cé bién phéap che chan bao vé, dan dén
anh hudng tu voi vira Ién céc cau kién.

Mét sé tac phdm my thuat nhu tranh tudng, tac phdm diéu
khac (tugng trudc phong x{ an tang 2) bi mat, hu hong khong
thé phuc héi vi khéng cé du cu liéu. Do diéu kién kinh té&, ky
thuat, khdng thé phuc h6i mot s6 vat liéu: mang x8i va 6ng thoat
nudc bang gang...

Téng thé céng trinh van chua dugc bdo tén, ton tao: Cac
cong trinh cdp 4 sau ndm 1975 dang ton tai trong khuén vién
mot cach thiéu t6 chic, trong khi hai nha nhan don xay nam
1885 van trong tinh trang xudéng cap. Canh quan xung quanh,
nhat la phia mat tién dang khe khuat di san hé théng tudng rao
xudng cdp gay mat thdm my.

KET LUAN

Cong trinh TAND TP.HCM [a mét trong nhiting DSKT Phép tiéu
biéu, c6 gia tri vé mat kién tric, nghé thuat, lich st. Cong trinh
dugc thiét ké theo phong cach C8 dién phuong Tay nhung dugc
bién d6i dé€ thich nghi véi khi hau ban dia, két hop cac thic cot
v&i mai ngoi, clia la sach...dat ty 1é hai hoa. Su giao thoa van hoa
Phap -Viét- Dong Duong thé hién qua cac chi tiét mai, phu diéu.
Cac hinh tugng diéu khic thé hién tinh nghiém minh va khoan
héng clia phép luat, tinh than dan cha.

Hién trang c6ng trinh TAND TP.HCM trudc khi dugc trung tu
da bi xuéng cdp do tac déng cua thoi gian va hoat déng clia con
ngudi lam sai léch nguyén géc. Hé théng cdp thoat nudc ro ri gay
tham 8, réu méc, bong tréc |6p hoan thién bé mat céng trinh. Dé
dap ung nhu cau st dung phat sinh, hanh lang bi ngan chia, cac
clra s6 trd thanh clra di. Nhiéu 1an sta chita, gdy mat dong bo,
son quét lam che ph(, lu m& céc chi tiét.

Uu diém cla Du &n tu b6 va bao tén TAND TP.HCM: Thanh
cdng trong viéc bdo ton yéu té vat thé, nhiing dac diém, gia tri
von cé cha di tich TAND TP.HCM dugc dam béo khéng bi sai léch

s e

hay haly hoai, mdt mat trong qua trinh thuc hién tu bé. Viéc phuc
héi bé phan cé nhitng co s& khoa hoc chac chdn va can ci xac
thuc. Ton trong cac bd phan bé sung sau nay nhung cé gia tri st
dung, gié tri tham my.

Nhugc diém: Yéu t6 phi vat thé ctia DSKT TAND TP.HCM dang
dugc bdo ton & mic dé gilt gin cdéng nang vén co, chua phat huy
dugc vai tro trong xd héi duong dai. Hién nay, khu vuc xung
quanh TAND TP.HCM dang thi€u su quy hoach hai hoa gita ct
va mdi, khéng dam bao tdm nhin cé thé cdm nhan vé dep cla di
san.

DSKT TAND TP.HCM can dugc bédo tén tinh nguyén géc vé
yéu t8 vat thé bao gém hinh dang, vat liéu, phong cach kién truc
va béo tén tinh nguyén gdéc vé yéu té phi vat thé la cong nang
xét xUr cling nhu phat huy gid tri van hdéa cla céng trinh trong xa
hoéi duong dai.[3]
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Research Characteristics of Ho Chi Minh City
Construction Waste and Propose Solutions
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Nghién ctru dac tinh rac xay dung kho vue TP. HCM va dé xuat céc gigi phap xr Iy, téi che
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ABSTRACT

Urbanization and rapid population growth lead to considerable
growth in generating municipal solid waste (MSW), with more
than 20 % construction solid waste (CSW). Recycling CSW can
save natural resources, land, social resources and reduce
environmental pollution. This study presents methods for
treatment and recycling of CSW for a case study in Ho Chi Mink
city. To achieve the objective, the following approaches are
implemented. First, construction solid waste in HCM city,

including source, amount, and composition, is briefly described.

Second, two ways of classification for treatment and recycling
of CSW are introduced. Last, treatment technology for CSW
components is presented. The result shows that the proposed
technique is promising to be applied for treating and recycling
CSW for long-term operation and minimizing environmental
impacts.

Keywords: Canstruction waste; recycled waste; waste treatment;
waste management.

TGM TAT

Da thi haa va gia tang nhanh dén st dan dén sur gia tang dang ke chét
thai ran da thi, vai hon 20% la chat thai rén xay dung. Viec tai che
chat thai rén xay dung co the tigt kigm tai nguyén thién nhien, dét dai,
tai nguyén cho xa hai va [am giam & nhim mai trudng. Nghin ciu
nay trinh bay céc phuong phap xir Iy va tai ché chét thai rén xay dung
cho mat nghién ctu dién hinh tai TP.HCM. D& dat duge muc tigu dé ra,
trinh tu céc bude thue hign nhu sau. Thir nhét, chét thai rén xay dung
trén dia ban TP.HCM bao gom nguén, lwgng va thanh phén rac duge
md t& mat cach tom tét dua vao dir ligu thuc t8 thu gom tai thanh pha
nay. Thir hai, hai cach phan loai réc hign hanh dang st dung cho viéc
x(r y va t&i ché chat théi rén duge gidi thigu. Cudi cing, cong nghé xir
Iy cho céc thanh phan chét thai rén xay dung dugc dé xudt. Tir két qué
phén tich cho thédy cang nghé xi Iy ndy ca trién vong duge ap dung dé
x(r I va téi ché chét thai rén nham muc dich hoat dang lau dai va gidm
thiéu tac dong dén mai truring xung quanh.

Tir khaa: Chat thai xay dung; chat thai tai ché; xir Iy chat thai;
quan ly chét thai.

1.INTRODUCTION

For annually growing about 80 million people, the world’s
population is predicted about 8.5 billion people by 2030 and 9.7
billion people by 2050 [1]. As an increasing population, it leads to
urbanization levels and consumption of goods, thereby resulting
in more produced waste [2, 3]. By 2050, the amount of municipal
solid waste (MSW) worldwide is estimated at about 3.40 billion

tons a year, which is 1.7 times larger than that produced in 2016 [4].

Generally, government and local authorities are responsible for
the MSW management from the collection to final processing.
However, most local governments fail to provide good service due
to some reasons [5, 6]. Especially in developing countries (e.g.,
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Vietnam or India), urbanization and speedy population growth
have led to a significant increase in MSW. It raises some important
issues that are safe collection, transportation, and treatment of
MSW for municipal management. Poor management of MSW
could result in a negative influence on public health and the
environment. As an example, in India, only 21% of MSW was
treated, while the remaining waste was disposed of without
treatment technologies [7].

As a simple and cost-effective method, a landfill is commonly
used to dispose of MSW [8-10]. Every year, thousands of landfills
are active, closed, and abandoned [11], such as nearly 100000 in
the U.S, more than 150000 in Europe, and more than 20000 in



China. According to the Statistics Yearbook of 2018, China has
about 660 sanitary landfills, with a treatment capacity of 3.5 million
tons per day. Long-term risk assessments [8] show that landfill
disposal has experienced environmental harm, in which soil
pollution via leachate leakage is one of the most common
environmental hazards in MSW landfill sites [12].

According to IK Co., Ltd. Korea, MSW composition can be
classified into construction solid waste, domestic waste, and
industrial solid waste, as shown in Figure 1. CSW is about 48%
(examined data in 2016) compared with other waste components
in MSW. The automatic technological lines have been applied for
treating and recycling CSW, as well as in many countries around
the world (e.g., Bezner waste management solutions in UK). As a
result, 98.1 %, 1.5%, and 0.4% of CSW is recycled, buried, and burn
1.5 %, respectively.

Construction solid waste
(48%)

Domestic waste
(13%)

Industrial wa
(39%)

Figure 1. Percentage of CSW in MSW in South Korea

In Vietnam, rapid urbanization, and population growth lead to
increasingly high amounts of waste. The amount of waste in 2015
is estimated to be over 27 million tons. The yearly growth rate of
MSW is about 8.4% for urban areas and about 5% for rural areas. By
2030, MSW volume in the whole country is predicted to be about
54 million tons.

In Vietnam, most CSW is classified using manual methods, as
examined at CITENCO (Ho Chi Minh City Urban Environment Co.,
Ltd) Ho Chi Minh (HCM) city. It is obvious that the quality of waste
classification is dependent on workers’ workmanship. Moreover,
construction waste comprises inert materials (e.g., sand, bricks, and
concrete) and non-inert materials (e.g., bamboo, plastics, glass,
wood, and paper). CSW is usually a mixture of both inert and non-
inert materials, thus challenging the segregation of the two
portions for waste treatment and recycling process.

As reported by CITENCO (2017), the components of reusable
materials after manual sorted CSW components still have various
impurities (e.g., small wood pieces, plastic, and paper), and it is
commonly used for backfill. It could lead to potential
environmental risks, as reported in the previous studies [12, 13].
Moreover, an increasing amount of CSWs and higher requirements
for the citizens and city administrators require studies on
treatment and recycling technology for CSW to ensure long-term
operation, cost-effectiveness, and minimization of environmental
impacts. In this study, a method for the treatment and recycling of
construction solid waste is proposed. To achieve the objective, the
following approaches are implemented. First, construction solid
waste in HCM city, including source, amount, and composition, is
briefly described. Second, methods for treatment and recycling of

construction solid waste are introduced. Last, treatment
technology for construction solid waste components is presented.

2. INTRODUCTION OF CONSTRUCTION SOLID WASTE IN
HCM CITY

2.1 Sources and amount of construction solid waste

HCM City is one of the major centers of economy, culture,
education, training, science, and technology in Vietnam. It is also
known as an industrial center and multi-sector services of the
region and Southeast Asia. According to 2017 statistics, HCM has
an area of 2,095.6 km? with 24 administrative units. Accounting for
one-third of Vietnam’s GDP, this dynamic city of over 10 million
inhabitants is on widely seen as one of the fastest growing markets
for technology and manufacturing in the region and the top
emerging property market in Asia-Pacific. CSW thus emerges as an
urgent problem that needs to be handled in order to create
favorable conditions for economic and infrastructure system
development of the city.

As estimated in 2017 (by CITENCO, the daily municipal solid
waste generated in the city is about 9500 tons, in which domestic
solid waste and CSW are about 8000 tons and 1500 tons,
respectively. In HCM, an increasing waste rate is about 5.5% per
year. Moreover, a small amount of CSW is collected for treatment
or recycling while a large amount is discharged into the
surrounding environment or freely transferred to local markets.

Sources and construction solid waste can come from activities
of new constructions or repairing housings. Currently, CSW (data in
2016 by CITENCO) was collected and transferred to 02 transferring
stations about 1250 tons per day. It meant that a significant
amount of CSW had not been collected yet.

It is estimated that domestic solid waste could reach more than
11000 tons per day (after 2022), in which the CWS is predicted
about 20% with an increasing rate of 5%. Moreover, daily CSW is
estimated can reach 2550 tons by 2025. Furthermore, the daily
mud from construction sites is about 250 m3. The mud volume is
forecasted about 500 tons per day by 2025 (according to the plan
for solid waste treatment in HCM city up to 2025 with a vision to
2050).

2.2 Components of construction solid waste

Currently, the proportion of CSW components in HCM City has
not been statistically surveyed. It is assumed that the composition
of CSW has similar parameters to the one at Dong-Nai province, a
relatively close region, and similar properties to HCM city.

According to the plan for solid waste management in Dong-
Nai province to 2030, the components of reusable materials in
CSW are 86.8 %, including broken concrete, smashed bricks, and
sand. Meanwhile, the ones of CSW in Hanoi are about 90%, as
shown in Table 1 (according to the report of the ministry of
construction, 2015). Figure 2 shows representative images of waste
components of CSW in HCM city.

As reported CITENCO 2017, the components of CSW at a
transferring station were listed in Table 2. The components used
for landing backfill are a composition of soil, sand gravel, brick,
mortar, and concrete. Debris used for backfilling construction sites
consists of 97.62% of reusable solid materials (see Table 2), as
shown in Figure 3. The components of debris still exist impurities
such as packaging, small pieces of wood, plastic, and paper.

On the other hand, compared to the debris proportion (90 %)
of the reusable materials of CSW in Hanoi (see Table 1), the debris
proportion (97.62%) is quite high (see Table 2). It could come from
a waste classification method, which depends on workmanship,
quality of waste, and capacity of transferring station. Furthermore,
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a large amount of sludge from foundation pits, drilling bored piles,
and other construction sites are also challenging for the treatment.

Currently, the collection and transportation of CSW in the
internal city have been conducted by CITENCO. Waste
classification can take place at transferring stations or at Da-Phuoc
site. Meanwhile, the waste collection and treatment systems in the
suburbs have not been completed yet. In fact, rare households
voluntarily transport construction waste to CITENCO's transfer
station. It meant that except daily 1250 tons of CSW collected and
treated with CITENCO, the rest freely transferred on local markets
or discharged into the surrounding environment could not be
controlled fully. This waste is commonly dumped in the periphery
areas and vacant lots.

Figure 2. Images of waste composition of CSW in HCM City

Table 1 Components of reusable materials in CWS components
in Hanoi

Ord Components Fractio Total
er n
1 Soil, sand, gravel 36 %
2 Brick and mortar 31% 90 %
3 Concrete 23 %
4 Metal 5%
5 Plastic 2% 9%
6 Wood 2%
7 Other 1% 1%

Plaster

Table 2 Components of reusable materials in CSW in HCM city (2017)

Component Quarter 1 Quarter 2 Quarter 3 Quarter 4 Proportion (%)
Debris (ton) 69647 87542 69087 78170
Backfill 14793 27354 30273 25756 97,62
Da-Phuoc site 54854 60188 38814 52414
Metal (ton) 7 25 28 33 0,03
Plastic (ton) 1 5 5 8 0,01
Wood (ton) 117 164 411 279 0,34
Trash residue (ton) 1424 1791 1419 1602 2,0
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Figure 3. Manual classified CSW used for backfill (taken in 2017 at waste transfer
station)

3. OVERVIEW OF METHOD FOR TREATMENT AND
RECYCLING OF CONSTRUCTION SOLID WASTE

According to the physical and chemical properties of waste,
manual sorting must first be completed, followed by magnetic
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separation, pneumatic separation, and water concentration. Figure
4 shows basic steps in the process of construction solid waste
collection treatment and recycling. In general, CSW from
construction sites can be collected with or without separation at
the source.

For the separated CSW at the source (see Figure 4a), after
demolishing construction, reusable or recyclable materials (e.g.,
iron, steel, paper, and carton) are collected separately to transfer to
recycling firms (for recyclable materials) or specialized firms
(reusable materials). The rest of the CSW volume is transported to
waste dumps. Then, the remaining CSW is sorted (2" time) to pack
and transport to waste recycling units. The method is applicable to
a small-demolished area since recyclable and reusable materials
can be collected quickly. However, the method could not be
suitable for large demolished works due to time-consuming,
unsafety for workers, and high environmental pollution.

For unseparated CSW at the source (Figure 4b), after
demolishing construction, waste is put on large tonnages to
transport to waste transfer stations. The tonnages should be
covered to minimize the effects of CSW on surrounding
environments during transporting process. At waste stations, CSW
is put into a general classification system and/or a conveyor system



to separate large and bulky materials. Then, the waste is sorted for
each component based on their characteristics (e.g., soil, gypsum,
flammable substance, wood, or debris) using combining manual
method and machine system. After separating, each package of
waste materials is packed to transport to the respective waste
recycling units. Figure 5 shows images of the systematic proposal
treatment and recycling strategy for CSW. The waste components
after treatment can be reused for construction works or destroyed
(burnt).

CSW
(simple classified)

\ 4
Transport to trash
dump

y A

The method of the unseparated CSW at a source is applicable
for large construction sites where construction waste volume at
the sites is huge. The advantage of the method is collecting
materials quickly, thus minimizing environmental pollution. The
process should be selected for collecting construction solid waste
in a large city (e.g., HCM city) to minimize the environmental
impact induced by the collecting and treating waste activities.

CSW
(unclassified)

\ 4
Transport to transfer
stations

\ 4
Specialized

Metal, paper,
wood, sypsum...

Others (transport
to trash dump)

conveyor system

/\ y

A 4
Separated large-size
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Reuseable Recycling

classification (2"°)

materials

y

\ 4
Classification: labor

Recycling

& machine

a) Classification of CSW at source

/\

Metal, paper,
wood, sypsum...

Concrete, brick

b) Un-classification of CSW at source

FIGURE 4. Overview process of construction solid waste collection using treatment and recycling
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Figure 5. Proposed process for recycling con

Waste classification: labor & blowing-wind methods
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4, PROPOSED METHOD OF TREATMENT FOR
CONSTRUCTION SOLID WASTE COMPONENTS

After manual or machine-based waste separation, each
waste package component is transported to waste recycling
units. This section presents treatment technology for each
component, including waste concrete, wood, gypsum, metal,
construction sludge, and papers.

4.1 Treatment technology for waste concrete and broken
brick

For brick-type waste, the classification of undamaged bricks
is necessary since it can be directlv reused for retainina walls or

magnetic method

Debris Crushing 1¢

paving brick. Meanwhile, broken bricks can be used for backfill
or foundations of sidewalks. It is noted that treated broken bricks
can be used for paving brick in public areas.

For concrete-type waste, it can be used for backfill or
roadbeds. In addition, waste concrete is also used as raw
materials to produce unburnt bricks, or it can be used for
producing concrete aggregate (i.e, components of concrete
mixture), or used to make roadsides, trenches, sewers, or
pavement bricks.

Crushing 2nd magnetic method Crushing 3r

£ AL
18 £
E £
= 3
v v
s 8
w w
_‘1 Water
~—— Wastewater
sots N #
s Hoating materials
-
. »
] ¥
—_ Wastewater treatment v
0
al \/ﬂmn TTHSLUD(\I
e swaso 1 [ Jamawy
iy \ (.H(MIUJ. TANK
s S WATER TANK
i WATER
Crushing 4t ‘
|

Ll

Figure 6. Schematic treatment technology for waste concrete and broken brick

The scheme of treatment technology for waste concrete and
broken brick is shown in Figure 6. It is noted that a waste concrete
with a size larger than 100 mm needs to be demolished before
being input into the treatment process. At first, concrete
aggregate, including other impurities such as papers, nylons, and
steel, is passed through a conveyor system before transferring to a
grinder machine system (1% crushing) to crush debris into smaller
size materials (less than 70 mm). After that, a magnetic system is
applied to obtain metals (e.g., steel and aluminum pieces)
remaining in the crushed waste. Second, the waste component is
then put into another grinder machine system (2" crushing) to
crush debris into smaller size materials (less than 50 mm). The
magnetic system is again applied to obtain metals. Third, the
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waste component is put into another grinder machine system (3
crushing) to crush debris into smaller size materials (less than 30
mm), before automatically sorting and cleaning using a
mechanical system. The wastewater is pumped into the water
treatment system, as seen in the figure.

After sorting and cleaning materials for the first time, the
coarse solid waste is put into a grinder machine system (4t
crushing) to crush debris into smaller size materials (commonly
less than 20 mm). The remaining metal in the waste composition is
separated using the magnetic system. The continuous process is
performed until eliminating all metals in waste compositions.
Finally, the waste composition is put into a filter system to obtain
floating materials (e.g., small foams). The rest of the waste



component (sinking materials) is screened using a vibrating
machine in order to classify into three groups, including the size of
smaller 20 mm, 10 mm, and 5 mm.

In the treatment process, recycling materials can be obtained
automatically using crushing and sieving systems. It helps to
facilitate the production of waste concrete, and it also reduces
most of the hard-to-treat waste in cities.

4.2 Treatment technology for wood

It is known that there are many waste woods coming from
construction activities and demolition of construction. A part of
the waste wood can be reused as a need of homeowners. Most of
most waste woods are treated for recycling activities such as
making walls, wood pulp, plywood, or even fuel. The treatment
and recycling of waste wood are commonly handled by
enterprises that come from a waste recycling area.

!

Figure 7 shows the wood recycling process with several steps.
First, inputting waste woods need to be cut into relatively small
sizes according to the processing equipment sizes. It is noted that
metals from waste wood should be eliminated before feeding into
a crushing system. The woods are chopped into smaller sizes of
wood pieces. The first sieve layer passes the standard chips, small
chips, and dust, and the long chips are kept to be chopped again.
The second layer of the sieve keeps the standard chips, and the
unsatisfactory chips and dust are transferred to the furnace (boiler).
Using standard wood chips, compressive and hydraulic jacking
systems are utilized to form basic poly wood sheets (i.e., step 1).
The poly wood sheets are then heated and treated to make the
final products, as seen in the figure.

It is noted that when waste woods consist of metals (e.g., steel
nails), the magnetic separation method should be applied to
eliminate them from the wood chips.

Waste woods > Chopping » Sieve + classifing > Cleal::hnii:m()d *» Drying wood chips
Plywood sheet | Treatment of Heating plywood Forming plywood . .
product plywood sheet sheet (step 2) sheet (step 1) Mixed with glue

Figure 7. Schematic treatment technology for waste wood

4.3 Treatment technology for gypsum

Figure 8 shows the scheme of treatment technology for
waste gypsum. At first, recycled gypsum is first passed through
specialized crushing and screening equipment, and it is
preliminarily sorted by manual method to separate certain
metals, plastics, and other debris. Second, the remaining
materials are then loaded into a large conveyor belt to separate

non-ferrous metals and ferrous metals using an electromagnet
system. Third, the non-ferrous materials are moved to the
closed processing area where waste papers are separated from
waste gypsum. Four, the separated gypsum is then shipped to
specialized manufacturers to form new drywall products. Lastly,
the waste paper is treated before being recycled for various
applications (e.g., toilet paper).

Waste gypsum
materials

Y

Chopping & sieve >

Manual
classification

Waste paper
materials

electromagnet-based
classification

A A 4

Gypsum factory

Waste gypsum Treatment and
materials recycling factory

A

Figure 8. Schematic treatment technology for waste gypsum

4.4 Treatment technology for construction sludge

Figure 9 shows the scheme of treatment technology for
construction sludge. A centrifugal sludge press machine is often
used to treat construction sludge. First, the machine is moved to
construction sites. Secondly, a specialized polymer is added to the
sludge to coagulate suspended colloidal materials, flocculate
suspended solids, and precipitate dissolved materials to separate
them from water. Then, waste sludge is fed into the machine
through a pressure vessel. Third, through valve and inlet pipes, dry
sludge particles flow into the cage through the accelerator fan.
Under the action of centrifugal force, most sludge is gradually
separated from wastewater, and the remaining sludge in
wastewater is also collected using the filtering system at the
bottom of the rotating cage.

At the same time, the wastewater is poured into the
container, and the treated sludge is moved from the small

hopper to the larger hopper by rotating the shaft automatically.

In the small hopper, the precipitated substances are pushed
out using the screw. Meanwhile, the sludge enters the large
hopper, it creates new sediment layers, and they are retained
using the filter devices. The sediment layer, after being
precipitated, is pushed out to make it dry. Finally, the dry
sediment is pressed using the screw system placed at the end
of the large water tank. After that, the sludge is pushed out of
the machine.

As seen in Figure 9, the outputs of the treatment process are
wastewater and dry sludge. So far, the wastewater from the
centrifugal sludge machine needs to be filtered using the pressure
method because the color wastewater is not satisfied the standard
of current wastewater criteria. After that, the treated wastewater
can discharge into the general collecting system of wastewater to
move to the water treatment factory. Moreover, dry sludge can be
mixed with other materials to be used for the backfill of
construction sites.
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Figure 9. Schematic treatment technology for construction sludge

4.5 Treatment technology for waste metals

After separating metal materials from CSW components,
metals are transferred to specialized recycling units in
accordance with regulations. It is noted that the steel scrap and
other metal materials can be directly reused, or they can be put
into a furnace to make other recycled metal materials. It is
estimated that about 90% of steel and 70% of aluminum are
reused or recycled. It reveals the demand for the recycling of
these materials.

4.6 Recycling of waste paper, cartons, and nylon

After preliminarily sorting using manual and machine to
collect paper, cartons, and nylon, the materials are packed into
separated blocks, and the packages are transferred to a
competent unit for the next recycling work.

5. CONCLUDING REMARKS

Ho Chi Minh City has about 1500 tons of CSW (data in 2017,
nearly 5 times the amount of MSW being treated at Hoa Phu
waste treatment complex of Vinh Long province is about 350
tons/day at now), the treatment CSW is an urgent problem for
this city.

In this study, the methods for treatment and recycling of
construction solid waste were investigated. First, construction
solid waste in HCM city, including source, amount, and
composition, was briefly described. Second, the two ways of
classification for treatment and recycling of construction solid
waste were presented to illustrate the advantages. Last, the
treatment technologies for construction solid waste
components were presented.

For the study, the following concluding remarks can be
drawn. First, the proposed technique is promising to be used
for treating CSW to minimize environmental impacts. Second,
the treatment technology for concrete debris can produce sand
and coarse aggregate from CSW with less manual work. Third,
depending on the equipment, the reused material after
demolition has heterogeneous properties, porosity, and lower
strength than natural aggregates. There should be general
regulations guiding and recommending the use of recycled
materials from the government or professional associations.
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Mot s6 van dé vé quy hoach khong gian ngam
cho phat trién dé thi tai TP.HCM

Some issues about surface planning for urban development in TP.HCM

> THS TRAN MINH CUONG', PGS.TS TRAN QUANG PHU?
'HVCH Trudng Pai hoc GTVT TP.HCM
Truong Dai hoc GTVT TP.HCM.

TGM TAT

Vi su phat trién cia da thi cong vai tign ba coa khoa hoc céng
nghg, khang gian dudi lang dat ca thé st dung vai nhiéu chire ning
va muc dich khac nhau (nhu thuong mai, dich vy, céng céng, ha
tang ki thuat...), va céc cong trinh nay dugc lign ket chat ché vai
nhau va vai cong trinh, co si vat chat bén trén bé mat dat. Quy
hoach khang gian ngdm |3 td chic khang gian xay dung dudi mit
ddt dé xay dung céac cang trinh bao gdm: Cang trinh céng céng
ngdm. cng trinh giao thang ngdm, cac cang trinh dau mdi ky
thuat ngdm va phén ngdm cla cac cong trinh xay dung trén mat
dét, cang trinh dwang day, céap, dudng dng ky thuat ngdm, hao va
tuy nen ki thuat. Bai bao trinh bay mat sd van dé vé quy hoach
khaing gian ngdm cho phat trién da thi tai TP.HCM.

Tir khéa: (uy hoach khang gian ngdm; khang gian ngdm da thi;
khaing gian ngdm tai TP.HCM

ABSTRACT

With the development of urban areas along with the progress of
science and technology, underground space can be used with
many different functions and purposes (such as commerce,
services, public, technical infrastructure, etc.). ..). and these
works are closely linked with each other and with the works and
facilities above the land surface. Underground space planning is
the organization of underground space for construction of works,
including: underground public works, underground traffic works,
underground technical focal works and underground parts of
constructions. construction warks on the ground, works of lines,
cables, underground engineering pipelines, trenches and technical
tunnels. The article presents some problems of underground
space planning for urban development in HCMC.

Keywords: Underground space planning; urban underground
space; underground space in HCMC

1. DAT VAN DE

Hién nay, quy dat tai do thi ngay cang han hep, vi thé viéc
tap trung phat trién hé théng giao théng ngam la viéc lam
can thiét dé thao g& kho khan trong viéc gidm &p luc giao
théng cong cong dang ngay cang qua tai. Khéng gian ngam
I3 phan khong gian dugi mat dat dugc khai thac sir dung dé
phuc vu xay dung va phat trién dé thi. Kinh nghiém nhiéu dé
thi trén thé gisi nhu Matxcova, Berlin, Paris, Tokyo, London,
Seoul...da xay dung va khai thac cé hiéu qua nhiéu dy an xay
dung ngam do6 thi. Thuc té viéc khai thac s&r dung khéng gian
ngam qua nhiéu thé ky da gop phan giai quyét co ban van dé
cla do thi; xdy dung cac trung tdam cong céng, thuong mai,
dich vy, gidam thi€u 6 nhiém méi trudng, gép phan bao dam
an ninh quéc phong...

Khong gian ngam trong thé gigi hién dai, khong chi cé
nhirng céng trinh giao théng (cac tuyén tau dién ngam, bai
dé xe, ham cho ngudi di b, cho xe 6 tb...) dé€ gidi quyét van
dé néng trong phat trién dé thi ma con c6 nhiing trung tdm
van héa, thuong mai, nhing dé thi ngdm nhu mét su két néi
hru co vdi céng trinh trén mat dat. Tai khu vuc trung tam
Montreal (bang Quebec - Canada), ngusi ta da cho ra doi han
moét thanh phé ngam véi 33km dudng ham, két néi 41 khoi
nha trong dién tich 12km? bao gém van phong, ngan hang,
khach san, trudng dai hoc, bdo tang, phong hoa nhac, rap
chiéu phim, trung tam thi ddu thé thao, trung tdm mua sam...
Noi day, méi ngay don khodng ntra triéu khach du lich. Khong
chi mang y nghia kinh té - xa hoi, khéng gian ngam tai nhiéu
thanh phé da tré thanh nhing céng trinh van hoa dat dén
trinh d6 dinh cao cta nghé thuat kié€n tric va chia dung
nhirng nét dac trung ctia méi thanh phé. Hé théng tau dién
ngam Matxcova da bién nhiéu nha ga tré thanh cung dién
I6ng lay v&i phong cach kién tric khac nhau va nhiing buc
tranh tudng day thdam my. Tuong tu, khéng it nha ga tau dién
ngam & Paris (Phap), London (Anh) that su la nhitng bao tang
séng déng vé nghé thuat trang tri, ky nghé va cong nghé
mang yéu t6 thai dai. TP. Montreal (Canada) cé d6 thi ngam
RESO. Tai chau A, Nhat Ban ciing cé6 mang lugi dé thi ngam
hién dai nhu Crysta Nagahori & TP Osaka véi téng dién tich
hon 81.000 m? trdi dai qua quan Umeda, Namba va
Shinsaibashi. D6 thi ngam nay da thdc ddy su phat trién I6n
manh cta hé théng ban l&. Chi riéng quan Umeda cé hon
1.200 cra hang ban lé va nha hang, cac ga tau dién ngam. Con
Tai Viét Nam, trong 10 nam qua, cac thanh phé I6n nhu Ha
Noéi va TP.HCM ciing b3t dau chu y dén viéc phat trién khong
gian ngam. Trong dé, Ha Néi da c6 khong it cong trinh khéng
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gian ngam dugc trién khai nhu hé théng c6ng ngam, dudng
ham cho ngudi di bo, bai d6 xe ngam, hay cac trung tam
thuong mai ngam véi quy moé I6n nhu Royal City, Vincom
Mega Mall Times City...

Vi vdy muc tiéu quy hoach khong gian ngam da dat ra yéu
cdu phai tao su lién két téng thé dé€ gan két véi khéng gian
trén mat dat, tao thanh mét hé théng hoan chinh. Khéng gian
ngam khéng chi dé€ phuc vu giao théng ma con phuc vu van
héa va dich vu thuong mai, cé su lién két trong toan khu vuc
chir khéng chi cuc bd & tiing dia diém hoac tung 16 dat.

2. CAC LGOI iCH CUA PHAT TRIEN KHONG GIAN NGAM
PO THI

Khéi lugng xay dung nha & va céng trinh céng codng tang,
su lién tuc phat trién mang luédi giao thong dudng bé, su hinh
thanh cac coéng trinh... dang yéu cau dé thi danh riéng cho
nhing khu dat 16n. Nhing khu dat dé, dac biét tai nhirng khu
trung tam dé thi, ngay cang khan hiém. Trong do, tai cac dé
thi 16n ngay cang thi€u nhing dién tich dat dé xay dung céc
bén hoa, cong vién, cac khu vuc di bd, dao chai, san thé
thao... Trong diéu kién nhu vay, cac van dé phat trién d6 thi
trd nén rat phuc tap, dac biét la van dé nha &, giao thong va
€0 s& ha tang ky thuat dé thi. Mét trong nhiing giai phap hiéu
qua nhat cho van dé doé la khai thac khéng gian ngam tai cac
do thilon.

Xay dung cac céng trinh ngam trong d6 thi can tién hanh
mot cach t8ng thé va ¢6 quy hoach sao cho ching cung vdi
cac céng trinh mat dat va trén mat dat tao nén hé théng
khong gian dong nhat. Trudc tién, khong gian ngam phai
chiém cac vung trung tam d6 thi, noi khan hiém dat, cac vung
tréng noi giao thong tap trung I6n nhat, co6 tinh dén c6t cao
d6 tu nhién cla khu vuc (d8i, go cao, mai déc, sudn nui...) sao
cho thuan lgi nhat cho viéc xay dung tuyén dudng ngam.

Su dung téng thé khong gian ngdm han ché dugc nhu cau
tang dién tich cla cac dé thi Ién va cho phép giai quyét nhiéu
van dé rong 16n cla xay dung d6 thi, giao théong van tai, cac
bai toan ky thuat va xa hoi.

Khi st dung hiéu qua khéng gian ngdm cho phép: Tang cudng
cdu trac quy hoach, kién tric cta do thi, giai phéng nhiéu céng
trinh c6 tinh chat phu trg khoi mat dat, sir dung dat do thi hgp ly
cho viéc xay dung nha @, tao ra cac cong vién, bén hoa, san van
dong, khu vuc cay xanh, tang cudng vé sinh méi trudng do thi, bé
tri hiéu qua cac cum thiét bj ky thuat.

Giai quyét dugc van dé giao thong nhu: Pam bao dugc su
di lai lién tuc va t6c d6 cao cla cac phuong tién giao thong,
Phan luéng tuyén giao théng va tuyén di bd, Tao nén dugc
cac nut giao théng thuan tién (cac nat chuyén déi, cac nha
ga...), tdng cudng chat lugng dich vu van chuyén.

Khong gian ngam trong d6 thi khéng chi mang y nghia
kinh té€ - xa hoi ma no da trd thanh nhirng céng trinh van héa
dat dén trinh d6 dinh cao cla nghé thuat kién trdc va chua
dung nhirng nét dac trung ctla mot thanh phd. Viéc khai thac
khéng gian ngdm nhdm nang cao hiéu qua s dung mat dat,
nang luc co s& ha tang, gitr gin canh quan lich si van hoa,
tang dién tich xanh, cai thién sinh thai d6 thi... la tat yéu
trong tién trinh phat trién.

3. CAC YEU CAU TRONG QUY HOACH KHONG GIAN
NGAM CHO PHAT TRIEN CUA PO THI

Thuc té trong phat trién d6 thi vira qua c6 nhiéu céng
trinh ha tang ky thuat ngam va trung tam thugng mai dich vu
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ngam da dugc xay dung nhu cac cong trinh cap nudc, thoat
nudc, cap dién, vién théng, chiéu sang, cac tuyén hao ky
thuat,...cac cong trinh giao thong d6 thi ngdm nhu ham cho
dudng 6 t6, ham cho ngudi di bo, bai d6 xe ngam, tuy nhién,
hau hét chi sit dung dé xe, it s dung cho muc dich dich vu
cdng cdng.

Dua trén Luat Quy hoach d6 thi S6: 16/VBHN-VPQH va
Nghi dinh S6: 39/2010/NB-CP ngay 07/ 04/ 2010 vé Quan ly
khéng gian ngdm dé thi da xac chi ré6 mot s6 néi dung lién
quan dén cac yéu cau vé cong tac quy hoach khéng gian
ngam trong d6 thi nhu sau: Viéc quy hoach, phat trién khéng
gian d6 thj trén mat dat phai két hgp chat ché véi viéc su
dung an toan va hiéu qua khéng gian ngam. S dung khéng
gian ngam dé xay dung céng trinh ngdm phai ddm bao su
dung tiét kiém dat, bdo vé méi trudng va cac yéu cau vé an
ninh, quéc phong. Cha dau tu cac khu dé thi mai, khu nha &
md&i va cac tuyén dudng phé méi xay dung hodc cai tao, mé
rong co trach nhiém dau tu xay dung cac cong trinh c¢éng, bé
ky thuat hodc hao, dé bé tri, Idp dat cac dudng day va dudng
6ng ky thuat theo quy hoach dugc cdp cé thdm quyén phé
duyét. Khi tié€n hanh quy hoach khéng gian xay dung ngam
phai bdo dam sir dung dat hop ly, tiét kiém va cé hiéu qua; két
néi tuang thich va déng bé cac céng trinh ngadm va gilra céng
trinh ngam véi céng trinh trén mat dat; bao dam cac yéu cau
vé bao vé méi trudng va ngudn nudc ngam, an toan cac cong
trinh ngdm va phan ngam cla cac céng trinh trén mat dat.
Céc ndi dung quy hoach khéng gian xay dung ngam do6 thi
trong d6 an quy hoach d6 thi tuan tha theo cac quy dinh cla
phap luat vé quy hoach d6 thi. Déi vai cac d6 thi da c6 quy
hoach d6 thi dugc phé duyét hodc trong trudng hop cé cau
dau tu xay dung céng trinh ngdm nhung chua dugc xac dinh
trong dé an quy hoach dugc duyét.

Mac khac khi cho phép xay dung cac cong trinh ngam can
xem xét nhiing yéu t6 cd ban nhu sau: Phu hgp véi quy hoach
xay dung d6 thi, vi tri cong trinh ngam dugc xay dung khdng
anh hudng téi hoat dong cla cadc cong trinh khac nhu cac
cong trinh dudng day, dudng 6ng, cac cdng trinh kién tric
hién cé...hodc da dugc xac dinh trong quy hoach xay dung. T8
chuc thi cong xay dung céng trinh ngam khoéng anh hudng,
khong gay nguy hiém dén cac cong trinh hién hir, 1an can va
ciing khéng anh hudng téi viéc t6 chic giao théng cta khu
vuc...Cong trinh ngam doi hoi co su két ndi tuong thich, déng
bé va phu hgp véi cac céng trinh ha tang ky thuat chung cta
do thi.

4. THUC TRANG QUY HOACH KHONG GIAN NGAM CHO
PHAT TRIEN PO THI TAI TP.HCM

D& tao diéu kién trong viéc phat trién khéng gian ngam
trong giao théng dé thi tai TP.HCM, tai Quyét dinh Sé&:
56/2021/QD-UBND ngay 28/ 12/ 2021. Qua trinh lap Quy ché
quan ly kién trdc TP.HCM da dugc S& Quy hoach - Kién tric
nghiém tuc thuc hién trén co s& ti€p thu cac y kién chi dao
cta UBND Thanh phég, bam sat Nghi dinh s6 85/2020/ND-CP
ngay 17/7/2020 cta Chinh pha vé quy hoach xdy dung, cac
hang muc hudng dan Iap Quy ché& Quan ly kién tric do thi da
xac dinh:

Dudng Nguyén Hué cé khong gian ngam nhiéu tang danh
cho ngudi di b, trung tam thuong mai ngam, bai dé xe
ngam; dudng Lé Lgi c6 khdng gian ngdm cla doan chay ngam
tuyén metro s6 1 két ndi cdc ga ngam Bén Thanh va Nha hat
thanh phé; khu Coéng vién Bén Bach Dang cé bai dd xe ngam



dudng Ton Buc Thang; khu cong trudng Mé Linh dugc xay
dung vudn triing & tang ngam, xung quanh cé cac quan ca
phé, clra hang, nha hang... Ngoai ra, thanh phé sé xay dung
cac chudi trung tam thuong mai ngam két néi voi cac ga
ngam cua tuyén metro s6 1, metro s6 2 (Bén Thanh - Tham
Luong) hién dang dugc xay dung.

Khu vuc cong trudng Mé Linh cach d6 khodng moét km sé
dugc xay dung vuon triing & tang ngam, xung quanh c6 quan
ca phé, nha hang, ctia hang ban 1é.... Vuon triing két noi bai
dau xe ngam dudng Tén Duc Thang stc chia hon 300 6t6 &
hai tdng ham, ndm cach d6 100 m phia Nam dudng dudng
Ng6 Van Nam. Day ciing la nai két ndi cac cédng trinh ngam
cac toa nha xung quanh trong tuong lai. Khu vuc gifta cong
trudng Mé Linh va séng Sai Gon sé c6 3 tram xe bus gébm tram
LRT va tram taxi thay két néi ngudi di bo.

Dudng ngam Ton Diic Thang ¢6 2 lan xe méi hudng. Tuyén
ngam c6 két cau 2 tang, trong d6, tang 1 bé tri bai dau xe
cong cong va I6i ra/vao, tang 2 xay dung bai dau xe cong
cong va dudng ngam Toén DPuc Thang. Cac 16i ra/vao bai xe
ngam bo tri 2 1an xe riéng biét va khong dugc két néi truc tiép
xuéng dudng ngam Ton Duc Thang. Bai dau xe ngam co suic
chira 300 xe hoi, c6 thé tdn dung mét phan cho xe 2 banh.
Bén canh d¢, tai khu vuc Céng trudng Mé Linh sé xay dung
mét vudn triing ngam & gilra va bé tri cra hang ban 1&, quan
ca phé, nha hang... Vuan tring két noéi truc tiép vaGi bai dau xe
ngam & dudi dudng Tén Dlc Thing, déng thai bdo dam két
ndi vGi cac toa nha xung quanh trong tuong lai.

Khu trung tam 930 ha (gém mot phan cac quan 1, 3, 4,
Binh Thanh) sé phat trién khéng gian ngdm & dudng Nguyén
Hué vai nhiéu tang. Tang ham thu nhat tao hanh lang cho
ngudi di bé két ndi cac khu vuc 1an can nhu Nha hat thanh
phé, khu céng vién doc sdng Sai Gon. Tai cac diém nut giao
cla khu vuc nay sé c6 cac quang trudng va cac kios dién tich
t8i da 60 m? va cac cau thang dé ngudi dan dén trung tam
thuong mai ngadm. Hanh lang danh cho ngudi di bé dugc bé
tri dai phun nudc, céng vién mini... phuc vu nhu cau khach
gidi tri, thu gian. Tang thu hai va ba sé lam bai gilr xe. Trong
do, dac biét tap trung xay dung khéng gian ngam quanh khu
vuc nha ga B&n Thanh cla tuyén metro 1. Tai day, trung tam
thuong mai ngdm Bén Thanh dién tich khodng 45.000 m?,
g6m khu vuc clra hang thuong mai rong 18.100 m?, hanh lang
va quang trudng ngam rong 21.500 m?, sé dugc hinh thanh dé
phuc vu nhu cau di lai, mua sam cla ngudgi dan.

5. CAC PINH HUGNG TRONG VIEC QUY HOACH KHONG
GIAN NGAM CHO PHAT TRIEN DO THI

Khi tién hanh quy hach can phai thuc hién: Hoan thién noi
dung cua quy hoach xay dung ngam va dua ndi dung nay vao
cac d6 an quy hoach xay dung d6 thi tai TP.HCM. Ting budc
lap ban d6 hién trang hé théng céng trinh ngam, xay dung
bai d6 xe ngam, ham cho ngudi di bd két hgp véi viéc xay
dung céc cong trinh dich vu céng céng d6 thi nham khai thac
c6 hiéu qua.

Khi cho phép xay dung cac cong trinh ngam can xem xét
nhitng yéu t6 cd ban nhu sau: Phu hgp véi quy hoach xay
dung dé thj tai TP.HCM. Cac vi tri cong trinh ngam dugc xay
dung khong anh hudng t&i hoat dong cta cac cdng trinh khac
nhu cac céng trinh dudng day, dudng 6ng, cac cong trinh
kién trac hién c6...hodc da dugc xac dinh trong quy hoach xay
dung. Khi té chuic thi cong xay dung céng trinh ngam khéng
anh huéng, khéng gdy nguy hiém dén cac céng trinh hién

hitu, lan can va cling khéng anh hudng tdi viéc té chuc giao
thong clia khu vyc... Cong trinh ngam doi hoi cé su két néi
tuong thich, d6ng bd va phu hgp véi cac céng trinh ha tang
ky thuat chung ctia dé thi.

6. KET LUAN

Khéng gian ngam da va sé la mét phan cla dgi sé6ng do thi
hién dai. Viéc khai thac khong gian ngam nham nang cao hiéu
qua st dung mat dat, nang luc co s& ha tang, git gin canh
quan lich s van hoa, tang dién tich xanh, cai thién sinh thai
do thi... la tat y€u trong tién trinh phat trién. Va da la tat yéu,
doi héi chung ta phai c6 nhing tinh toan can cg dé phat trién
bén virng. Viéc phét trién khéng gian ngadm trong d6 thi tai
TP.HCM I3 mét dién mao mdai cho su phat trién dé thi, cac loai
hinh dich vy, thuong mai sé |a diém trong tam. Gilp tang dién
tich khéng gian céng céng, nang cao hiéu qua st dung dat,
bé sung thém céc chic nang can thiét cho khu trung tam,
nhu: bai xe, ctra hang thuong mai ngam... ma van gilr dugc su
théng thodng.
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Classification and assessment of causes of damage forms of civil and industrial works
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M TAT:

Bai viet nay trinh bay két qua khao sat, nghién ciu vé vigc phén
logi va danh gia nguyén nhan dan tai cac dang hu hang cia mat
ket cau be tang cdt thep hay toan ba cang trinh dan dung va céng
nghiép.

Tir khoa: Be tang, két cdu bé tong cdt thép, suy thodi. gian na,
bong trdc, nit, han gi, an man.

ABSTRACT:

This article presents the results of the survey, research on the
classification and assessment of the causes |eading to the failure
modes of a reinforced concrete structure or the entire civil and
industrial warks.

Keywords: Concrete, reinforced  concrete  structures,
degradation, expansion, peeling, cracking, rusting, corrosion.

I. TONG QUAN

Cong trinh két cau bé tong cbt thép (BTCT) sau khi dua vao s
dung sé dan dan xuéng cap do chat lugng thi cong khong tét hay
cac tac déng cla ngudi st dung, ctia moi trudng (cac tac nhan an
mon). Két cdu BTCT bi bong troc va nut, cot thép bi gi va dut, hé
san mai va tudng bi thdm nudc dan tdi toan béd hé két cau bi suy
giam cudng d6, cong nang st dung. C6 nhiéu cdng trinh ma toan
bé két cau co ban mat an toan chiu luc, khéng con dap tng dugc
yéu cau sir dung binh thudng.

Bdo tri va stia chita cong trinh xdy dung la tap hop céc céng
viéc can thiét nham bao dam duy tri su lam viéc binh thuéng, su an
toan clia ngudi st dung theo quy dinh cda thiét ké trong qua trinh
khai thac st dung. Do vay, cac cong viéc clia cong tac bao tri va stia
chia la ddc biét quan trong. Trong d6 c6 cong viéc “phan loai va
danh gia nguyén nhan cac dang hu hdng ctia cong trinh”.
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Trong thuc té, sy xudng cap sém hodc ca biét la xay ra cac su
c6 mat an toan trong qua trinh khai thac, st dung clia cac cong
trinh xay dung cha yéu do khéng thuc hién hodc thuc hién chua
t6t cac danh gia ban dau vé nguyén nhan hu hong dan téi cong
tac stia chira khong cé dugc hiéu qua cao nhat. Sau khi khao sat,
theo déi va danh gia nhiing di liéu thu thap dugc c6 thé phan loai
va chuén doan, danh gia va phan tich.

&

Hinh 1. Cic toénhé tap thé “Cong nhéan Thuy tinh”, “Tran Bang Ninh” hién da xudng
¢ap sau 50 nam st dung tai Hai Phong va Nam Binh

Il. PHAN LOAI VA PANH GIA NGUYEN NHAN

1. Cac muic hu héng

a) Hu hong nhe:

Bé mat I6p vira, bé tong phl ngoai ran nidt nhe (<0,5 mm),
khéng t dé 16 c6t thép bén trong.

b) Hu hong via:



B& mat I6p vira, bé tong phl ngoai bi bong tréc thanh cac
mang nho (<30% dién tich), cac vét nut bé tdng ma rong (<1,0 mm)
va tdng chiéu siu vao trong (t6i 2-3 cm), ¢t thép c6 dau hiéu bi
han ri, 16p gach xay bi 16 hdn ra ngoai va bét dau bi suy thodi.

¢) Hu hong nang:

B& mat I6p viia, bé tong phl ngoai bi bong tréc thanh cac
mang lén (30-60 % dién tich), cac vét nat bé tdng ma rong (<1,0
cm) va tang chiéu sau vao trong (tGi 3-10 cm), c6t thép bi 16 hén ra
ngoai va tinh trang han ri ndng, I6p gach xay bi nut xuyén.

d) Hu hong nghiém trong:

Bé& mat |&p vira, bé tdng bi bong tréc trai rong (>60% dién tich),
Cac vét nut bé tong ti€p tuc md rong (>1,0 cm) va nit suyén qua
tiét dién, c6t thép bi dut doan, toan bo két cau khong con dam bao
kha nang chiu luc va yéu cau lam viéc binh thudng.

2. Hu hdng do suy thoai vat liéu sau thai gian dai si dung

Sau nhiéu nam s dung, cac dac tinh co ly cda vat liéu ngay
mot suy gidm, diéu nay bi anh hudng rat 16n bai chat lugng dau
vao va mét phan nhé baoi cac yéu t6 diéu kién moi trudng nhat
dinh.

PN F T B EARITY

Hinh 2. Su suy giam do bén vat liéu theo thdi gian
Dic biét & vung ven bién va hai dao hay khi hau khé néng khéc
nghiét thi téc dé suy thoai cta vat liéu nhanh hon rat nhiéu. Cac
tiéu chuan va huéng dan sé dugc st dung dé dua ra mic yéu cau
ky thuat téi thiu d6i véi tuing loai vat liéu véi tiing du an riéng biét.
Khi da dap ung dugc yéu cau, vat liéu chat lugng tot sé gilp tang

Hinh 3. Cac loai vét liéu xdy dung (gach xdy, vita chét, c6t che, bé tong c6t liéu soi) &
thé ki trudc déu cd chat lugng thap nén bi suy giam chat lugng nhanh

3. Hu hdng do bién phap thi cong

Vat liéu dau vao hay cdp phéi thanh phan cta bé tong khong
dat yéu cau ky thuat, dan tGi xuat hién su xa lang, tach nuéc hoac
phan tang thanh céc I6p sau khi thi cdng. Cap phdi st dung qua

nhiéu hay néi cach khac la lam dung nudc tron sé dan tsi nguy co
bi hong la rat cao, nhat la khi khong dugc bado duéng moét cach
hiéu qua. Dén khi bé téng bat dau déng két cling la luc hinh thanh
cac lop vira bi phong rép, bong troc hay bé mat cé cac vét ran niit
do su phat trién cudng d6 cling nhu muc co ngét cla bé téng
khong déng déu.

dngtréc, ran nit do bién phap thi cdng khong dam

Hinh 4. Hién tuong phdng rdp,
béo yéu cau ky thuat

BO tri c6t thép qua thua va I6p bé tong pha bao vé ngoai qua
mong cling gay ra hién tugng nut vdi cac vét so cap (doan nho
xung quanh thanh cét thép véi bé rong <0,1 mm), bé réng khe nit
bé di tai vi tri ti€p xic vGi cac thanh cot thép. Diéu nay xay ra lién
tuc cling véi su phat trién clia cudng d6 bé téng va mat dod xuat
hién cac vét nut c6 thé xap xi bang 2 1an d6 day 16p pha (tinh tur
tam cla thanh thép).

BE rong vt 2 f-d
mit lign tuc
thay dai

Vit nitt s cip ]-

1.,
)

Hinh 5. Cac vét ndt tai vi tri ot thép va dutng cong nhiét do cla bé tong khai lon

NUt do su tod nhiét clia bé tdong khdi 16n va diéu kién bao
dudng sau khi thi cong ciling thudng xuyén xuat hién, nhiét sinh ra
do qua trinh hydrat hoa gay bién dang khéi d6. Diéu nay lam bé
téng phai chiu mot Ung suat kéo do gian nd nhiét la rat 16n (so véi
co tu sinh va co khé), khi vuot qua gidi han, cac vét nut sé xuat
hién va phat trién cho dén khi qua trinh thuy hoé két thic hoan
toan. Viéc kiém soat hé sé gidn nd nhiét |a rat quan trong, né phu
thudc 16n vao ham lugng xi mang st dung, c6 thé gidm thiéu
lugng xi mang bang cac vat liéu khac thay thé (tro bay, xi 1o cao,
b6t da) tir 20-40%. Nhiéu trudng hop khéng thé gidm ham luong xi
mang thi st dung cac bién phap thay déi nhiét d8, d6 &m cta moi
trudng xung quang cing nhu hap thap nhiét d6 clia nudc bao
dudng khéi dé.

ISSN 2734-9888 | 8.2022 XAYiDUNG |119



NGHIEN CUOU KHDA HOC

120 XAYDUNG 8.2022

Circulation pump m"“ W{EI'I' “_‘ﬂ“—rm" il

Curing water

Curing Curing
watker water
sireulation supply

Curing watet circulation hass

Automated ouring system

Internal restraint |

Tonsin

External restraint 1

Hinh 6. Bé tong bi nit do nhiét cla bé tong khdi I6n

Hé théng gian gido, van khuén chéng d& ciing la mot yéu té
quan trong anh hudng dén su toan khoi hoa két cau. Dac biét khi
khéi bé téng mdi thi cong hay chua dong ran, van khuén phai chju
dugc ap luc khéi dé.

Hinh 7 Blen dang gido copha chong dd mdi va bé van khuon thanh khi dang thi cdng
d6 bé tong

4. Hu héng do an mon hoa hoc

An mon héa hoc la cac tadc dong bai Cacbonat hoa, phan tng
Alkali-Silica, cac loai mudi hay cac loai hoa chat khac. Qua trinh an
mon cham, théng thudng xdy ra lién tuc va tich tu trong nhiéu
nam. Tuy vao ting diéu kién méi trudng, cong nang st dung ma
thoi diém xuat hién cac téc dong hu héng do an mon 1a sém hay
muédn. D8i vdi cbt thép thi viéc bi tac dong bdi an mon hoa hoc
phu thudc rat nhiéu vao chiéu day I6p bé téng bao vé ciing nhu
kich thudc cta cac vét nat xuat hién do cac nguyén nhan khac
trugc doé.

a) Cacbonat hoa:

La tdc dong sinh ra do phdn Ung gilra hydroxit canxi trong bé
tong vai khi cacbonic cé trong maoi trudng, né lam sut gidm nhanh
choéng cudng dd clia phan bé toéng va vita da xuat hién phan tng.

b) Phan ting Alkali-Silica:

Xay ra sé gay nd thé tinh bé tdng, gay nut két ciu tu trong bén
ra dén bé mat, suy gidm cudng doé va tinh dong nhat cta bé tong
trong két cdu, gay tham, gi c6t thép, mat bam dinh véi cot thép.
Xay ra khi xi mang nhiéu kiém (vgt qua 0,6%), c6t liéu nhiéu Silic
hoat tinh (nhat la cat) va nhiét d& méi trudng néng dm.

¢) An mon bdi mudi (Clorua, Sunfat, Amoni,...):

Thudng xay ra tai cac cdng trinh tai viing dao, ven bién hay tai
vi tri ngap nudc (hé, dap, cdng, ké dé, tru cau). Cac loai mudi nay
€6 anh hudng rat I16n dén do bén clia cbt thép, chi can cé cac vét
nut rat nhé cling c6 thé lam cét thép bi han gi nghiém trong.

d) An mon bdi hoa chat (cac loai axit hay cac loai khi CO, SO,
NHs) & dang léng hodc ran:

Bé& mat bé téng tiét voi trang va bi man 16 kém cac vét nit nho,
c6t thép thdy gi sat mau vang do tiét ra bé mat bé tong, bi boc
tung I&p, man va vé nut theo chiéu doc.
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Hmh 8. Qua trinh an mon c6t thép theo thai gian
Cé&t thép c6 thé bi xam thuc do tac dung héa hoc va dién phan
clia méi trudng. Khi c6t thép bi gi thé tich 16p gi ting 1én nhiéu lan
50 Vi thé tich kim loai ban dau, n6 chén ép bé téng tao ra vét nit
trong Idp bé tong bao vé hoac pha vé Idp be tong dé.

Hinh 9. Cic cong trlnh tal vung ven blen va héi dao €6 toc dd &n mon cdt thép rat
nhanh

5. Hu héng do tai trong

Nguyén nhan quan trong gay nén tinh trang hu héng va ddy
nhanh qua trinh xuéng cap clta két cadu BTCT la sy tac dong co ly
cUa tai trong. Su tadc dong cua cac loai tai trong Ién két cdu cong
trinh c6 thé & trang thai tinh hodc trang thai dong hay két hop,
hodc tai trong lap.

Phu thuéc vao sa d6 tinh toan ma trong két cau phat sinh cac
ung luc tuong Ung nhu kéo, nén, uén, cat, xodn thuan tiy hodc
ting nhém wng lyc nhu nén udn, nén xodn, uén xoan va cac bién
dang tuong ung.

Biéu hién hu hdng cla két cdu BTCT duéi tac dung cla tai
trong la nut, v&, bién dang va gay. Do tinh da dang cua két cau
BTCT véi cac trang thai chiu luc khac nhau cho nén tinh trang hu
héng ciing khic nhau. Nhimng biéu hién ban dau cla tinh trang
xuéng cap cta két cdu BTCT la su xuat hién va mé réng cac khe nut.
Khac véi tac ddng clia méi trudng an mon, cac khe nut do tac dong
€0 hoc cda tai trong thudng cé quy luat va dé phat hién.

Hinh 10. Cau bi gy, sap do bi qua tai

6. Hu héng bdi nhiét d6 cao do chay, né

Dudi tac dong clia nhiét do cao lién tuc (200-1200°C), cudng do
sé bé toéng sut gidam nhanh chéng va thé tich ting Ién. Khi bi dét
noéng mot phia, nudc trong bé tong nhanh chéng béc hai, muc do
dan n& thé tich khéng déu & cac vi tri lam cho két cau bi bién dang



cong vénh, c6 thé sinh ra cac vét nit, né cuc bé. Phia gan ngon It
nhiét do lén cao gay tach, v& bé mat két cau, mot sé cot lieu cé thé
bi nd, pha v& cdu trdc lan can.. Vi nhiét do tir 400°C tr& lén xi
mang bién thanh voi séng lam phan ra két cau. Cot thép giam
cudng d6 va d6 dan nd nhanh hon bé téng cho nén dé bi uén
cong vénh va pha hly d6 dinh véi bé tong.

Hinh 11. Cong trinh xdy ra hda hoan dan dén suy thodi vt liéu trong khoang thai gian ngan

7. Hu hdng béi dong nudc chay manh hay muc nuéc thay
déi thuong xuyén

Duéi tac dong clia dong nudc chdy manh hay cac con séng
bién, I6p bé tdng bao vé cla két cdu sé bi mai mon, bong tréc hay
cac vét nut 1on. Hay khi muc nudc thay déi lién tuc (thuy triéu) lam
cho bé mat bé tdng thudng xuyén lap lai cac chu ki bi lam uét va
lam kho hay néi cach khac la luon & trang thai trudng né - co ngot.
Hién tugng nay cuc ki nguy hiém khi tiép xtc tryc ti€p véi diéu
kién nhiét d6, d6 am khic nghiét tai cic cling ven bién va hai dao.
Khi d6 cac vét vi nit xuat hién lién tuc véi mat do ngay mot tang
theo thoi gian va cac yéu t6 gay hu hdng do an mon hoa hoc sé
xuat hién.

== -,
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Hinh 12. Mai mon vé nit bé mat dong nudc manh va song bién

8. Hu héng do tham nuéc

Do cac hut hai trudc d6, déc trung la cdc vét niit xuyén thau cing kha nang chdng tham kém
(lia bé tong hay viia dan dén cong trinh bi thdm nudc. Tl d9, cdc hu hai ngay mdt tram trong hon
khi t6c dd an mon tang toc dd nhanh chdng, dién hinh la cot thép.

B i

Hinh 13. Khdng chi gdy kho khan cho sinh Hoat cudc sdng, tham ddt con gay ra s hu
hai nghiém trong dén hé két cdu cong trinh, ddc biét la cot thép

1. MOT SO CONG TRINH KHAO SAT THUC TE
1. Ha Noi
a) Toa F4 Caosu So Vng

== |
e~ = i 3
Hinh 14. Xay dung tir khodng 1985-1990 (Khuang Dinh, Thanh Xuén), mac du dugc
tu stfa nhiéu nhung la ty phat cla tling gia dinh nén hiéu qua khong cao
b) Bon nguyén 1 B6 Tu Phap
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Hinh 15. Trudc toa nha da duoc (o quan chic néng phutng (8ng Vi treo bién canh
béo su nquy hiém, yéu cau cu dan sém di doi
2. Hai Phong
“a) Khu tép thé Téng hop

S ST (R '|

Hinh 16. Dugc xay dung tir khodng 1970-1975 (An Duang, Lé Chan), cao 4 va 5 tang
theo 16i thiét ké xdy dung Triéu Tién
b) Khu tap thé Céng nhan Xi mang
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Hinh 17. Bugc xdy dung tir khodng 1970-1980 (An Duong - Lam Sen, Lé Chan), hién da co
nhiéu gia dinh khong chiu dugt s bét tién tai day nén da chuyén di noi khac sinh song
3. Nam Pinh
a) Khu tap thé& Phan Boi Chau

= =
Hinh 18. Dugc xdy dung tir khoang 1965-1970 bao gdm 6 toa 3 tang (Tran Dang Ninh, Nam
Dinh), hién cd nhiéu toa bi bot hoang trong nhu' mt “phé tich 6" da trdi qua nhiéu thé ki
b) Khu tap thé Tran Huy Liéu




Hinh 19. Dugc xay dung tir khoang 1960-1970 bao gom 4 toa 3 tang (Tran Dang Ninh,
Nam Binh), do ¢6 nhiéu cdn h{ d hoang lau ngay nén noi day bong trd thanh mot tu diém
clia cac té nan xa hoi

4. Khanh Hoa

a) Chung cu Chg Dam

-0 4 o a—r?
Hinh 20. Dugc xdy dung tir nam 1972-1975 (Van Thanh, Nha Trang) bao gm 2 block
Ava B, hién dang xudng cap trdm trong nhung van chua dugc dau tu di dai, xay dung lai
b) Ky tic xa sinh vién Cao ddng Y t&

Hinh 21. Méc du dugc ban giao st dung ndm 2013 (Vinh Ngoc, Nha Trang), nhung
cho dén nay van khong dugc st dung hiéu qua, hién da c6 ddu hiéu xudng cap do bi bo
hoang nhiéu nam lién

5. Ho Chi Minh

a) Khu nha 440 Tran Hung Pao

Hinh 22. Dugc xdy dung tir khoang 1970-1975 (phutng 11, qudn 5), do chat lugng viia
chét ngoai kém chdt lugng va chiéu day qua mdng nén c6t thép sm bj 16 thién va han gi

3o s LAY
Hinh 23. Xdy dung tir khodng 1980-1985 (phutng 14, quan 6), cu dén cta 80 hg gia
dinh noi day da bt dau dugc di doi dén noi tdi dinh cu tir cudi ndm 2018

IV. KET LUAN

e Qua két qua phan loai khao sat céng trinh dan dung cong
nghiép tai 5 tinh thanh ca Viét Nam cho thay cac cong trinh két
cdu BTCT theo thoi gian déu bi xuéng cap, sau khoang 40 nam
nhiéu céng trinh bi mat an toan chiu luc.

e C6 d0 cac dang suy thoai, pha hoai két cdu xuat hién trén
cac cong trinh BTCT tai 5 tinh thanh cla Viét Nam sau trén 30 nam
st dung, dac biét cong trinh chung cu bi mat an toan chiu luc kha
phd bién sau 40-50 nam st dung

e Cac cdng trinh can dugc bao tri, stia chlta thuong xuyén va
dung cach dé dam bao dat yéu cau thiét ké vé cong nang st dung
va tudi tho céng trinh.

e Cac cong trinh chung cu sau 40 nam, 50 ndm xay dung va si
dung néu cé két qua kiém dinh, danh gia x&p vao thudc nhém
nguy hiém cap D thi cdn sém thao d&, di doi.

TAI LIEU THAM KHAO
- TCVN 9343:2012, Két cdu bé tong va bé tong cot thép - hudng dan cong tac bdo tri.
- A1 224R-01, Control of cracking in concrete structures.
- Al 224.2R-92, Cracking of concrete members in direct tension.
- ACI 224.1R-93, Causes evaluation and repair of cracks in concrete structures.
BS EN 15331:2011, Criteria for design management and control of maintenance
services for building.
- JSCE:2007, Standard specifications for concrete structures - maintenance.
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PHAT TRIEN DO THI VE TINH LAN CAN TP.HCM:

PONG LUC CHO PHAT TRIEN KINH TE

Tai budi lam viéc vai lanh dao tinh BDéng Nai chiéu 2/8 tai thanh phd Bién Hoa,
Chu tich nudc Nguyén Xuan Phuc nhan manh: Béng Nai phai la noi cé 3 "dang™:
bang lam, dang séng, dang &; déng thdi phai xting tam la dia phuong trung tam

cua Vung kinh té trong diém phia Nam.

PAY MANH PHAT TRIEN NHIEU KHU PO THI VE TINH

Trong boi cadnh dan s6 tang nhanh, ha tang qua tai, qui
hoach TP HCM dén nam 2040, tam nhin dén nam 2060, TP
HCM du kién xay dung 4 khu d6 thi méi (Khu d6 thi cang
Hiép Phudc, Khu d6 thi Tay Bac, Khu d6 thi Binh Quéi - Thanh
Pa, Khu d6 thi du lich bién Can Gid).

Theo ban d6 quy hoach vung TP. HCM dén nam 2030
va tam nhin dén nam 2050, t6ng dién tich toan vung sé mé&
rong dén 30.404 km?, du bao dan s6 nam 2030 khoang 24 -
25 triéu ngudi va ty lé do thi hoa dat 70 - 75%. Trong d6, TP
HCM la d6 thi hat nhan con cac do6 thi vé tinh doc lap, vé tinh
phu thuéc nam & cac tinh con lai. Quy hoach dat muc tiéu
phét trién vung TP.HCM tré thanh mét d6 thi phat trién ndng
dong, bén viing.

Thuc té trong nhitng nam qua, céc dia phuang trong
vung déu dang budc vao cudc dua vira hgp téac, vira canh
tranh dé trg thanh nhiing dé thi hién dai, dang séng trong
vung TP.HCM.

Ha tang phat trién da gitp rdt ngan quang dudng va
thdi gian di chuyén, thic day phat trién bat dong san & cac
khu vuc vé tinh TP.HCM nhu D6ng Nai, Long An,... Trong dé,
DPong Nai ¢6 Igi thé vé kinh t& nhd phat trién cac khu cong
nghiép 1&n trong va ngoai nudc, thu hat ngudn vén dau tu
FDI I6n, c6 dién tich réng va quy dat I6n. Chinh nhirng dac
diém ké trén da tao ra su dich chuyén manh mé clia luéng
dan cu tl TP. HCM vé céc dia phuong nay.

Cdc cong trinh ha tang trong diém nhi sin bay
Long Thanh, cao toc TP HCM - Long Thanh - Dau Giay
duwoc xem la la dong lu'c gm tang stk hdp dan cho vung.

DONG NAI DAY MANH PHAT TRIEN BE HUGNG TGI
MUC TIEU MOT PO THI VE TINH KIEU MAU

Trong budi tham va lam viéc tai Dong Nai méi day, Cha
tich nu6c Nguyén Xuan Phuc da c6 budi lam viéc véi lanh
dao tinh Dong Nai. Tai budi lam viéc, Cht tich nudc Nguyén
Xuan Phdc nhan manh: Béng Nai phai la noi ¢6 3 "dang":
dang lam, ddng s6ng, dang &; dong thai phai xting tam la dia
phuang trung tam ctia Vung kinh té trong diém phia Nam.

Khong chi dong gop tu cac khu cong nghiép, ha tang
giao théng va cac khu d6 thi méi ctia Bong Nai cling dang
phat trién rat nhanh dé huéng téi muc tiéu mét dé thi vé tinh
kiéu mau, va lau dai la mot dé thi vé tinh doc 1ap ctia TP.HCM.

Cac du an giao théng quan trong ¢ tinh lién két vung va
qudc té tai Pong Nai cling dang trién khai c6 két qua: Cang
hang khong quéc té Long Thanh; ma rong cao téc TP HCM
- Long Thanh - Dau Giay, trién khai loat cao téc Dau Giay -
Phan Thiét, Bién Hoa - Ving Tau, Dau Gidy - Lién Khuong; Bén
Luic - Long Thanh; tuyén dudng sat nhe Thi Thiém - san bay
Long Thanh va dudng sat Bién Hoa - Ving Tau...

Pé trd thanh noi dang lam, dang séng, dang & thi Pong
Nai khéng thé thi€u nhirng khu d6 thi méi do cac nha dau
tu tdm c& trién khai. Cing trong chuyén tham va lam viéc tai
Doéng Nai ngay 2-8, Chu tich nudc Nguyén Xuan Phuic cung
doan lanh dao UBND tinh Déng Nai da budi thi sat khu d6 thi
sinh thai théng minh Aqua City - dugc xem la khu @6 thi dién
hinh cho mé hinh thanh phé méi tai tinh BDong Nai néi riéng

Theo cdc chuyén gia, day la thoi diém chin mudl dé cde vung
vé tlnh lan cdn TP.HCM nhw Dong Nai phat trzen vi ha tang
ket noi lzen vung dzm’c dau tw manh me va d’o




=tr ONng iem phtaWam e dmh TP QCM 06 thi
Fabwhan voi va 4 cye phat men 64 hmfng Dong, |
Nam, Tay Baf va Tay Nant}~ _r.r'

va cac khu vuc vé tinh quanh thanh phé HCM néi chung.

Aqua City dugc phat trién theo mé hinh khu db thi sinh thai théng minh, c6 qui mé
han 1000ha, gop vai trd quan trong trong bai toan giadi quyét nhu cau nha & chat lugng
cao cho ngudi dan, gidm mat do nén dan sé tai khu vuc trung tdm va su phét trién kinh
té - xa hoi.

Ké tir khi ra mét, du 4n nay da nhan dugc su quan tam cla rat nhiéu khach hang va
nha dau tu dén tir TPHCM & céc tinh 1an can bgi khéng gian qui hoach bai ban. Ngoai
ra cac yéu t6 ha tang két néi vai TP.HCM ngay cling dang trd nén thuan tién. Hién Aqua
City dang dan hoan thién dé don chao nhiing cu dan dau tién vao cudi nam nay.

Aqua City la du dn Bdt déng san dé thi vé tinh do Tap doan Novaland ddu tu va
phat trién theo mé hinh dé thi sinh thdi théng minh, toa lac ngay phia Béng
TPHCM. Thura huéng loi thé sinh thdi trd phi cia mét viing ddt ba mdt gidp séng,
du dn quy hoach déng bg, hoan chinh va da dang cdc tién ich hién dai trén téng
quy mé 1000 ha, trong dé danh dén hon 70% dién tich cho mdng xanh, ha tang
giao théng va hé tién ich néi khu hoan chinh tir gido duc, y té, thuong mai dich
vy, vui choi, gidi tri,. ..

Aqua City dwoc ky vong gép phin thay déi dién mao
do thi phia Pong TP. HCM.
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XAY DUNG TRUONG BAN

Thén Thach Nham B6ng, Xa Hod Nhon, Huyén Hoa Vang,
Thanh phd Da Néng, Viét Nam
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PAI KHi TUONG THUY VAN

KHU VUC TRUNG TRUNG BO
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Nhiéu doi méi trong cong tac dw béo thai tiét
tai Dai Khi tweng thiy van Trung Trung bo

Hé thong quan tracKTTV ¢Dai KTTV Trung Trung bd bao gém han 100 tram khi tugng, thuy vanva do
mua, 1tram khitugng cao khéng v tuyén, 2 tram Ra da thei tiét. Cac trang thiét bi ci dang dan dan
dugcthay thé bang caccong cuvamay mochién daihon, ddm bao thu thap sé liéu day davalién tuc.

Mét s6 md hinh du bao thi tiét dang duec nghién citu, ing dung tai Dai KTTV Trung Trung bé: M6
hinh nghién citu va du béo théi tiét WRF (Weather Research and Forecasting) Ia mé hinh dugc phat
trién tif nhitng dac tinh wu viét nhat cia mé hinh MM5 véi su cdng tac cia nhiéu cd quan té chiiclon
trén thé gidi. Hién nay, mé hinh WRF dang dugc st dung trong du bao thai tiét, cdnh bao thai tiét
nguy hiém taiDai KTTV Trung Trung bé va nhiéu nei trén thé gigi nhu: My, An D6, Dai Loan, Israel. ..

Ong Dinh Phuing Bdo - Giam ddc Dai KTTV Trung Trung b cho biét thém, cing véi su phat trién vé

kinh té, khoa hoc kj thuat, cng tac du bao KTTV ciing da c6 nhitng buéc tién dang ké. (ong nghé Dia chi: 660 Trung Nit Virong,
trang thiét bi phucvu du bao ciing da duoc dau tu, ndng cap; con ngudi ciing da dudc quan tam dao Quén Hai Chu, Da Nang

tao nang cao trinh d dé c6 thé iing dung, khai thac cong nghé, trang thiét bi. Vivdy, cong tacdwbao Dién thoai: 0236 3 618630
KTTVtrong nhitng nam qua co ban da phucvu dugcnhu cau clia xa hoi. Fax: 02363 618139

Email: webmaster@kttvtth.vn
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Hai tram tron kép tron bé téng siéu tinh nang- UHPC cho du an siia chita mét cau Thang long, 2020.
Chuyén giao cdng nghé UHPC la (ong ty sang tao va chuyén giao cong nghé Viét Nam.

CauTit0, Tiéu Cén, Vinh Long 3 nhipx20m

i Cau Vang, thi trdn Thanh Son, Phi Tho, ddm nhip 30m, tai xe 0.65 HL 93,
bang UHPC lién tuc nhiét 2018.

bang cdng nghé bé tong siéu tinh nang UHPC.

A

DIA CHi: s6 44 dudng Nguyén Van Huyén, té 37, P. Nghia D4, Q. Ciu Giay, TP. Ha Noi.

VPGD - LAS XD 468: s6 7, Ng6 397/2/17 Pham Van Dong,
P. Xuan Dinh, Q. BacTirLiém, TP. Ha Néi. | TEL: 02466583921 HOTLINE: 0837323366 | WEB: uhpc.com.vn



@ XI MANG CAM PHA
CONG NGHE NHAT BAN
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CONG TY CO PHAN XI MANG CAM PHA

&) (+84-203) 3 721995
(+84-203) 3 721996
(@ (+84-203) 3 714605

O Km6, Quéc |16 18A, P. CAm Thach,
TP. CAm Pha, Tinh Quang Ninh

PHAT TRIEN

CHI NHANH PHIA NAM

%) (+84-254) 3899 630
B (+84-254) 3899 629

O Khu céng nghigép My Xuan A,
P. My Xuan, Thi xa Pha My,
Tinh Ba Ria - Ving Tau

www.camphacement.vn
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LOAI HINH BAT DONG SAN DOT PHA
LAN PAU TIEN XUAT HIEN TAI VIET NAM
]
Piém dén mua sim giai tri 24/7 Hoi tu nhitng cong trinh ky luc Viét Nam: Thita hudng ha tang tién ich
dam ban sic Viét va da chau luc hé théng 5 kénh dao thuong mai dai nhat, & ngudn khach chu déng
don tron nhiéu triéu du khach Quang trudng nhac nudc Hologram tu thanh phé ban ddo
t&i Quy Nhon hang ndm - 3D mapping 16n nhat & dai nhat... MerryLand Quy Nhaon gan 1.000ha

PHAT TRIEN BOI

HUNG THINH LEGACY



