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‘ i L TONG CONG TY LAP MAY VIET NAM - CTCP
O @

VIET NAM MACHINERY INSTALLATION CORPORATION - JSC

Téng cong ty Lip may Viét Nam - CTCP (LILAMA) 13 nha thiu hang ddu Viét Nam
chuyén cung cap cac cong trinh cong nghiép theo dang chia khoa trao tay (EPC)

ho&c cac dich vu dan le:

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

2. Cung cép cac dich vu quan ly va giam sat.

3. Ché tao va cung cép thiét bi va xay 1ap tron gbi cac nha méay (EPC)

4. Thiét ké va |ap dat cac hé théng éng, dién, do ludng diéu khién, diéu hoa théng gid..vv..
5. Thiét ké, ché tao va I&p dat cac bon bé ap luc.

6. Lap dat thiét bi céng nghé.

7. Quéan ly thi cong xay 1ap.

8. Bao tri va stia chira nha may.

9. Bao tao ky su, cong nhan: dao tao va cép chiing chi Quéc té cho thd 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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KTS PHAM THANH TUNG

THS NGUYEN TRONG NGHIA, TS TRAN BA VIET,
 PGS.TS NGUYEN THANH SANG

TS TRAN BA VIET, KS LE HOANG PHUC,

KS LUONG TIEN HUNG, THS DANG VAN HIEU
PGS.TS HOANG HA, TS NGUYEN VAN THANH

PGS.TS HOANG HA, TS NGUYEN VAN THANH
THS.KTS PHAM HOANG PHUONG

NGUYEN HOANG LINH

AN NHIEN

TS TRAN VIET TAM, KS TRAN DINH KHAI,

KS NGUYEN V0 TRUNG NGHITA

VO LEQUYEN

THS.KTS PHU VAN TOAN, PGS.TS.KTS LE ANH BUC
LE HAI CHAU

BUI TRUONG SON, LAM NGOC QUI

TS LE QUYNH CHI, THS NGUYEN THANH TU
THS PHAM NGOC CHINH

TS NGUYEN THI THUY HANG, TS MAI HONG HA
THS.KTS NGUYEN THI THUY DUONG

NGUYEN THI THANH HUONG

THS NGUYEN HOU VINH

LE HOANG LONG, MAI VIET CHINH,

NGUYEN XUAN DAI, NGUYEN CANH BUC
NGUYEN LE THOY, NGUYEN HONG SON,

VO THANH TRUNG

NGUYEN THE ANH

PGS.TS LE ANH DUC, TS DO PHU HUNG

TS PHAM DANG KHOA, THS NGUYEN VAN DUONG
NGO PHI GIANG, DOAN VAN DET, CAO VAN VUI
THS LE DUNG BAO TRUNG

PHAM VAN DUGNG, NGUYEN VAN VIET,

TRAN TH| THU HUONG
D0 TRONG NGHIA
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TU CHINH SACH DEN CUOC SONG

Xay dung cau can tai DBSCL: Tai sao khong?

Dudng cao tdc ving DBSCL - Mgt géc nhin

Gidi phap cau can cho phit trién bén viing hé thdng ha tang giao thong
Viét Nam

Xay dung cdu can nhip I6n st dung dam bé tong siéu tinh ndng (UHPC)

Co'sé khoa hoc va thuc tién ciia @€ xudt st dung cét bién thay thé vt liéu
dat dap nén duong

Cac gidi phap ky thudt duoc chap thuan ap dung cho nén dudng tai Viét Nam
“Khéng gian riing trong trung tam” (o hdi phét trién do thi Ha Noi ban
sac - bén viing

GOC NHIN TU THUCTIEN
Luat Dau thau 2023 - Budc tién trong quan tri tai san cong

GIG1 THIEU SACH MG1
Hinh thai d thi viing DBSCL va mot s6 gidi phdp thich ting véi BDKH

DOANH NGHIEP 4.0

GREENPAN thich (ng vdi quy chuan quéc gia vé phong chéy chita chay
INSEE Viét Nam tiép tuc nhan Gidi thuéng Top 50 doanh nghiép phat trién
bén viing

NGHIEN CU'U KHOA HOC

Khéo sat so anh hudng ctia ham lugng c6t thép doc tdi khd nang chiu cdt
clia dam bé tong c6t thép ting luc trudc

Tinh todn xodn kiém ché thanh thanh mang tiét dién hg

Ly luan vé khai théc gid tri noi chdn trong t6 chiic khong gian do thi

Phén tich dong luc hoc tdm c6 vét niit trén nén dan héi chiu tac dung cla
tai trong di dong theo phuong phap phan tir hitu han

Phuang phap du bao d6 Itin cd két nén dat dugc xi Iy bang thoat nudc
diing két hop bom hdt chan khong trén ¢o 56 bai todn hai chiéu

Béo t6n phé nghé khu phd & Ha Noi - Két ndi gita tinh noi chdn va nguén
von xa hoi

St dung ngudn nudc an toan cho san xudt nudc sinh hoat tai mot s6 do thi
GViét Nam

Nghién cdu anh hudng cla xi thép trong bé tong xi thép diing lam mét
dudng 6 to

Thuc trang va gidi phap trong cdng tac quan Iy nghia trang nhan dan
huyén Ddng Anh, TP Ha Noi

Danh gid anh hudng cla lin [éch dén mo men ctia dam trén cong trinh
Nha hoc s6 4 Truong THPT lién cdp Phii Xuan

Nhan dién tinh tham my trong thiét ké ndi that khach san hién nay tai Viét
Nam bang ly thuyét mj hoc kién tric

Bé tong siéu tinh ndng va (ing dung trong két cau dam nhip lén

Nghién ctiu thuc nghiém bang quéng cdo tdm Ién dudi tac dong clia gié

Nghién ctu anh hudng cla sgi tu nhién trong bé tong NFRC tai Viét Nam
Gidm thiu rdi ro thién tai va vai trd ciia quy hoach do thi tai Viét Nam
Nghién ctiu cong tac quan ly tién d6 giai doan GPMB thudc cac du an von
ngan sach tai QLDADTXD huyén Song Hinh, tinh Phd Yén

Anh huging clia céc tham s6 thiét ké dén kha ning chiu I(fa clia san bé
tong cot thép bi chdy

Quy trinh va cac khuyén nghi khi thiét ké két cdu khung thép nha céng
nghiép mét tang theo tiéu chudn chau Au EN 1993-1

Danh gia kha nang tiép nhan nudc thai song Dao Nam Dinh bang phuong
phdp md hinh

Sirdung thép hinh dé nang tang cho cong trinh dan dung tir hai tang Ién
ba tang
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PHAM THANH TUNG

NGUYEN TRONG NGHIA, TRAN BA VIET,
NGUYEN THANH SANG

TRAN BA VIET, LE HOANG PHUC,
LUONG TIEN HUNG, DANG VAN HIEU
HOANG HA, NGUYEN VAN THANH

HOANG HA, NGUYEN VAN THANH
PHAM HOANG PHUONG

NGUYEN HOANG LINH

AN NHIEN

TRAN VIET TAM, TRAN DINH KHAI,
NGUYEN VU TRUNG NGHIA

VU LE QUYEN

PHU VAN TOAN, LE ANH DUC

LE HAI CHAU

BUI TRUONG SON, LAMNGOC QUI
LEQUYNH CHI, NGUYEN THANH TU
PHAM NGOC CHINH

NGUYEN THI THUY HANG, MAI HONG HA
NGUYEN THI THUY DUONG

NGUYEN THI THANH HUONG
NGUYEN HUU VINH

LEHOANG LONG, MAI VIET CHINH,
NGUYEN XUAN DAI, NGUYEN CANH DUC
NGUYEN LE THUY, NGUYEN HONG SON,
VU THANH TRUNG

NGUYEN THE ANH

LE ANH DUC, DO PHU HUNG

PHAM DANG KHOA, NGUYEN VAN DUONG

NGO PHI GIANG, DOAN VAN DET, CAO VAN VUI
LEDUNG BAO TRUNG
PHAM VAN DUONG, NGUYEN VAN VIET,

TRAN THI THU HUONG
DO TRONG NGHIA
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FROM POLICY TO LIFE

Building viaducts in the Mekong Delta: Why not?

Mekong Delta Expressway - A perspective

Viaduct solution for sustainable development of Vietnam's transport
infrastructure system

Manufacturing solutions big span viaduct use beams Ultra - high
performance concrete (UHP()

Scientific and practical basis of the proposal to use sea sand to replace
road embankment material

Approved technical solutions for roadbeds in Vietnam

“Forest space in the center” - Opportunity to develop Hanoi urban
identity - sustainable

PERSPECTIVE TO PRACTICAL
Law on Bidding of 2023 - Advances in public asset management

ABOUT NEW BOOK
Urban morphology in the Mekong Delta and some solutions to adapt to
climate change

ENTERPRISE 4.0

GREENPAN adapts to national standards on fire prevention

INSEE Vietnam continues to receive the Award of Top 50 Sustainable
Enterprises

SCIENTIFIC RESEARCH

Numerical investigation of the effect of longitudinal reinforcement ratio
on shear resistance of prestressed concrete beams

Calculatingrestrained torsion of thin-walled open-sections beams

The theories of exploiting of the genius loci value in urban space
organization

Dynamic analysis of cracked plate on Elastic foundation subjected to
moving oscillator by finite element method

Method to predict consolidation settlement of ground treated by vertical
drainage combining vacuum pump based on two-dimension problem

A study on Hanoi ancient quarter conservation - A link between sense of
place and social capital

Using water safely for clean water production in several urban Areas in
Vietnam

Study on the effect of steel slag in concrete pavement for highway

The situation and solutions in the management of public cemeteries in
Dong Anh district, Hanoi

Studying the effect of differential settlement on the bending moment of
beams of the Educational building no. 4 of Phu Xuan inter-level high school
Identifying the aesthetic elements in contemporary hotel interior design
in Vietnam through selected theories of architectural aesthetics
Application of ultra high performance concrete in large span girders

Experimental study of billboards under wind load

Study on the effect of natural fibers in NFRC concrete in Vietnam
Disaster risk reduction and the role of Urban planning in Vietnam
Investigation of construction schedule management at site clearance
period of Project Management Unit, Song Hinh District, Phu Yen Province
Effects of design parameters on the fire resistance of reinforced concrete
slabs exposed to fire

Procedure and Recommendations for designing the steel frame of single-
storey industrial building according to European standard EN 1993-1
Evaluation of the capacity to receive wastewater of Dao river - Nam Dinh
by modeling method

Using shaped steel to increase from two to three-storey buildings
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CHINH SACH

XAY DUNG CAU CAN TAI BDBSCL: S

Tai sao khong? 8

A5

>NGOC LY

Giai phap cau can trong xay dung cac tuyén cao téc dugc nhiéu chuyén gia ung hd badi mo
hinh nay cé nhiéu uu diém, nhat la déi vai Déng bang song Ctiu Long (PBSCL). Cau can sé
giup tranh tinh trang ngap nudc, sut lun, khéng bi ach tac vao mua ld, va néu nudc bién

dang cting sé khong anh huang Dac biet, nhiéu qudc gia tren thé gioi da ap dung nhu Nhat ,,./

Ban, Han Quaéc, Trung Qudc..

GIAIPHAP CAU CAN DA PUGC TRIEN KHAI HIEU QUA

Gan 20 nam trudc, ngay 16/12/2004, Thi tudng Phan
Van Khai da phat lénh khai cong xay dung cao téc TPHCM
- Trung Luong vdi kinh phi 9.884 ty déng. Sau hon 5 nam,
ngay 03/02/2010, tuyén cao toc vdi téng chiéu dai 61,9 km
dugc hoan thanh va dua vao luu thong. Day la tuyén cao téc
duong bo dau tién dugc lam & Viét Nam trong béi canh con
nhiéu kho khan vé van dé thi cong, giai tdba mat bang va chat
lugng cong trinh.

La ngudi tiing tryc ti€p tham gia du an cao téc TPHCM -
Trung Luang, PGS.TS Téng Tran Tung - T6 trudng t6 ¢6 van Bo
trudng B6 GTVT (vé ky thuat cdng nghé), cho hay, thai diém
do, van dé khan hiém dat, cat dap nén doi véi du an giao
théng & cac tinh DBSCL do diéu kién tu nhién da dugc dat ra.

Khi d6, phuong an di trén cao ciing nhan dugc nhiéu y
ki€n phan bién, tranh cai xét & géc dod so sanh chi phi xay
dung.

Tuy nhién, sau khi phan tich, chling minh hiéu qua vé cac
mat ky thuat, kinh t&, chi phi cho ca vong doi du an, giai phap
cau can cho nhiing doan tuyén di qua vung dat yéu da duoc
trién khai. Trén toan tuyén cao téc TP.HCM - Trung Luong c6
13 cau vugt sdng, cau can, vai tai trong thiét ké nhé hon téng
tai trong 30 tan.

Sau hon 10 ndm dua tuyén dudng noi trén vao khai thac,
hiéu qua cuia gidi phap ciu can cang dugc khdng dinh trong
viéc st dung 13 km cau can/40 km tuyén qua vung dat yéu.

Bang kinh nghiém ctia minh, 6ng Tung cho hay, theo s6
liéu théng ké clia mét bao cédo khoa hoc thi chi trong 3 nam
2013 - 2015, tram tich & DBSCL da giam 74,1%. Clng vdéi viéc
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tram tich bi giam, viéc khai thac cét 6 at trén céc con song sé
lam x6i 18 hai bén bd séng cang tré nén nghiém trong.

Viéc cho phép tdng cong suat khai thac & cac mo dang
hoat déng thém 50% trong hai ndm tdi dé c6 vat liéu dép
nén cac tuyén cao toc sé dan dén nhiing hé luy khén ludng
vé moi truong.

Thém vao d6, viéc dung cat dap nén con tao ra mot khoi
lugng khéng 16 dat cat chat tai lén nén dat yéu gay lun sut.

Do vay, phuong an nén dat dap can dugc so sanh toan
dién vai phuong an di trén cau can (di trén cao) st dung dam
U nhip 40 m c6 chiéu cao dam chi 1,45 m va tinh khéng ding
chi 4,75 m.

XACDINH TINH BEN VUNG TRONG CA VONG D31DU AN

Tai Hoi nghi thdo g& kho khan, thic ddy cac du an cao
téc vung DBSCL, ngay 08/7/2023, Thi tuéng Chinh pht Pham
Minh Chinh da yéu cau nghién ctu phuong an st dung cét
bién lam nguyén vat liéu d&p nén va nghién ctu cac phuong
an xay dung cau can cao téc.

Trudc dé, cubi thang 3/2023, GS.TSKH Nguyén Ngoc Tran
da dé xuat vé viéc nén nghién cdu xay dung cao téc Can Tho
- Ca Mau toan b6 hay mét phan la dudng cao téc trén cao.

Ly gidi vé dé xuat nay, GSTSKH Nguyén Ngoc Tran cho
rang, khéng phai toan bo cac dudng cao téc & DBSCL la phai
xay dung cau can, ma chi nhiing ché dat rat yéu, rat thap, bi
lin chim, chdng ta phai xdy dung dudng cao toc trén cao
dé lau bén. Néu so sanh day du khoa hoc, khach quan, toan
dién, thi phuong an xay dung dudng cao téc trén cao, toan
bd hodc tiing phan van la phuong an tot nhat, uu viét.
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Tai héi nghi thao g& kho khan, thuc
day cac du an cao téc vung PBSCL
ngay 08/7/2023, Tha tuéng Chinh
phit Pham Minh Chinh ciing déng y
chu truong vay ODA tir 6 déi tac phat
trién I6n nhat (da c6 cam két) véi miic
vén 2,53 ti USD cho 16 du an phat
trién bén viing thich tng véi bién doi
khi hau ctia ving DBSCL dé thuc hién
Nghi quyét 120/NQ-CP cta Chinh phu
va dong y cap phat 90% vén cho cac
du an nay.

Theo TS Pham Viét Thuan - Vién trudng Vién Kinh té dé dé han ché khéi lugng cat san 1dp ma né co thé gay truot,
TN&MT TP.HCM: "Trong thiét k&, ching ta phai tinh néu khu €6 thé gay lun, khéng an toan cho céng trinh",
vuc nao ma cé nén ha cét trén 4 - 5 m thi t6t nhat ching ta Chia sé véi Tap chi Xay dung, TS Tran Ba Viét - Pho chu tich
phai lam hé théng cau can. Cau can bang qua nhirng khu vuc Hoi Bé tong Viét Nam phan tich: Nén dat ctia DBSCL yéu, rat dé
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TU CHINH SACH BEN CUOC SGNG

Ong TONG VAN NGA - Chu tich Hiép héi VLXD Viét Nam: “Chi phi xay
dung céu can luc dau rat dat nhung tudi tho clia dudng sé rat cao, c6 thé 10
nam sé khong phai bao dudng va chi phi bdo dudng sau nay sé khong nhiéu.
Ngoai ra, vé viéc khéi lugng va chat lugng c6 thé kiém soat dugc, con néu dap
dat sé khéng bao gid cé thé giam sat dugc ding vdi s6 lugng va chéat lugng
cla né. Hon nira, xi mang nudc ta du, sat thép san xuat dugc va con di xuat
kh&u thi tai sao lai khédng st dung thé manh d6 dé lam”.
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PGS.TS LUONG DUC LONG - Phé chu tich kiém Téng thu ky Hiép héi Xi
maéng Viét Nam: “Diéu kién khi hau dac trung cta khu vuc DBSCL la c6 mot
mua nudc ndi. Méi khi mla nudc Ién mang rat nhiéu phu sa phuc vu cho néng
nghiép. Néu lam dudng cao t6c dua trén nén dat dap cao Ién c6 thé tao thanh
nhing con dé, lam bién dang IG & trén thugng nguén séng trd xuéng va anh
hudng dén hoat dong canh tac, khi hau, néng nghiép ctia mién Tay Nam bo va
DBSCL. C6 thé thay d6i phuong thiic lam dudng cao téc & khu vuc DBSCL va
mién Tay Nam b6, ap dung phuong an xay cau can giéng nhu vanh dai 3 ¢ Ha
Noi. Phuong thic nay vira xay dung nhirng dudng cao téc dam bao duoc yéu
cau ky thuat cho giao théng nhung khong lam can tré dong chay hodc can trg
khéng dang ké dong chay ctia nudc 1.

TS TRAN CHUNG - nguyén Cuc truéng Cuc Giam dinh nha nuéc vé chat
luong cdéng trinh xay dung (B8 Xay dung): Viéc xay dung dudng cao t6c trén
mat dat co ciu can két hop & DBSCL sé: (1) Gidam thiéu xung dot giao théng, khéng
c6 diém cdt ngang, bao dam luén chay dugc téc dé cao. (2) Giadi quyét duoc bai
toan khan hiém dat, cat dap nén cao téc, bao dam dugc tién dé cac du én cao téc.
(3) Lam cau can sé cdng nghiép hoéa dugc qua trinh t8 chuc thi cong, than thién
vGi moéi trudng, khéng dnh hudng dén mua nudc néi, khédng gian bén dudi cau
van c6 thé kiém soat, van canh tac dugc. (4) Kiém soat dugc chat luong.

bi sut Itn, anh hudng dén tudi tho, kha nang khai thac va bao tri
dudng cao toc. TU thuc té xay dung va st dung cac cau can nhu
dudng vanh dai 3 clia Ha Néi va vanh dai 4 ctia TPHCM, phuong
an xay dudng cao téc trén cao & khu vuc DBSCL la hoan toan
phu hgp ké ca diéu kién ky thuat va diéu kién kinh té. Chi phi xay
dung ban dau clia phuong an lam dudng cao téc trén cao chac
chan cao hon so vai lam dudng cao t6c thudng, nhung néu tinh
cé vong dai du an, chi phi 6 thé khédng qua chénh nhiéu.

Theo TS Tran Ba Viét, "cau can bén viing hon, néu ma tinh
theo tuéi tho (longlife circle) nd sé hiéu qua hon rat nhiéu so
vGi viéc dap dat hoac dap cat. Chang ta lam cau can thi rat
hiéu qua, nhung cau can phai lam bang bé téng siéu tinh
nang, nhip 16n va tinh tai giam, sé tiét kiém dugc cho ngan
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sach nha nudc va kéo dai tudi tho trén 50 ndm va gidm chi
phi bao tri. Ching ta lam dam cau can dat hon khoang 2 lan
50 véi viéc I13p rap nhung tudi tho lai ting 1én gdp 2 - 3 1an".

Con theo TS Tran Chang - nguyén Cuc trudng Cuc Giam
dinh Nha nudc vé chat lugng cong trinh xdy dung (B Xay
dung), vdi chl truong phat trién bén viing vung DBSCL theo
hudng thuén thién, viéc xay dung cac tuyén cao téc can co
gang tac dong it nhat tGi thién nhién.

Theo danh gia ctia H6i Khoa hoc ky thuat cau dudng Viét
Nam, gidi phap xay cau can cao toc c6 nhiéu uu thé nhu két
cdu 6n dinh, chdc chan, kiém soat do lan, thoat I, phuc vu
dan sinh t6t, dé sta chira, thay thé... Va trén thuc té, giai phap
nay da dugc thi diém & tuyén cao td¢c TP.HCM - Trung Lucng
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Quy hoach cao téc 6 Pong bang song Cieu Long dén 2030.
Nguon do hoa: Vnexpress

vGi 13 km cau can dugc xdy dung tai nhiing viing dat yéu.

VE gia thanh xay cau can, theo khao sat ciia H6i Khoa hoc
ky thuat cau dudng Viét Nam, thudng cao han giai phap dap
nén théng thudng c6 xt ly dat yéu. Tuy nhién, mdc chénh
chi phi sé phu thuéc vao dia chat, dia hinh. Véi cac viung
dat yéu trung binh thi gia thanh chénh cao dang ké, nhung
vGi nhiing viing c6 |6p dat yéu sau thi chi phi chénh khong
nhiéu. Cu thé, tai viing dat yéu sau, chi phi xay cau can chi cao
han dap nén xay cao téc trén mat dat tur 10 - 20%.

Thuc t€ cho thay, tuyén dudng cao t6c TPHCM - Trung
Luong, doan Binh Chanh - Bén Lic, cling da dugc xay dung
theo phuong an dudng cao toc trén cao. S6 GTVT tinh Long
An cho biét, dén nay, doan dudng cao t6c Binh Chanh - Bén
Lurc it phai duy tu stra chira, khdng bi lin hon so véi doan Bén
Lurc - Tan An xay trén mat dat.

PAM BAO SU PHU HOP V61 PIEU KIEN TU NHIEN VA
SINH KE TOAN VUNG

Xay dung dudng cao toc la chién lugc ctia Chinh phu
nham thuc day kinh té - xa hoi khu vuc PBSCL. Tuy nhién,
viéc lua chon phuong thic lam dudng nhu thé nao vira dam

bao yéu t6 ky thuat, can déi vai ngan sach va phu hgp diéu
kién vi tri dia ly, dia chat ctia khu vuc can phai can nhac, tinh
toan ky luéng.

Theo ké hoach, d&n ndm 2025, DBSCL sé hoan thanh 400
km dudng cao tdc. Trong giai doan tir nay dén 2025, khu vuc
nay c6 8 du an giao thong da, dang va sé thi cong, xay dung,
nhu cau vé cat cho nén dudng lén tGi 47,81 triéu m? trong khi
khu vuc BBSCL chi cé khodng 26 triéu m3.

Phuong an xay dung dudng cao téc trén cao, theo khao
sat clia phong vién Tap chi Xay dung khi thuc hién n6i dung
nay, cac chuyén gia cho rang, véi trinh d6 céng nghé xay dung
va kinh nghiém cutia déi ngti ky thuat hién nay, Viét Nam hoan
toan co thé dap Ung dugc nhiing yéu cau vé tiéu chuan ky
thuat khi xay dung trén nén dat yéu, dé sut Iin nhu ¢ DBSCL.

Mt khac, phuong an nay cé nhiéu uu diém nhu c6 dé bén
cdng trinh cao, giai quyét dugc bai toan thi€u nguyén vat liéu
dé san lap nén dudng, chi phi bao tri, bdo duédng thap hon...

Dé& khu vuc DBSCL ddy manh cac hoat déng giao thuong,
phat trién kinh té& - xa héi, ngay 02/4/2022 B6 Chinh tri da ban
hanh Nghi quyét s8 13-NQ/TW vé phuong hudng phat trién
kinh té& - xa hoi va ddm bao quéc phong - an ninh ving BBSCL
dén nan 2030, tam nhin d&n nadm 2045, trong d6 c6 viéc day
manh xay dung hé théng dudng cao t6c & khu vuc nay.

Tuy nhién, van dé dat ra la lam sao dé trién khai Nghi
quyét thong minh, hiéu qua. Viéc phat trién hé théng dudng
cao t6c & khu vuc BBSCL phai dam béo su phu hop véi diéu
kién tu nhién, phu hop véi qua trinh bién di khi hau va
nhiing diéu kién sinh ké ctia ngudgi dan.

Theo Quy hoach mang lugi dudng bo thdi ky 2021 - 2030,
tam nhin dén 2050 ma Thu tuéng Chinh phi phé duyét tai
Quyét dinh s6 1454/QD-TTg clia Tha tudng Chinh phi phé
duyét quy hoach mang luéi giao théng dudng b thdi ky
2021 - 2030, tam nhin dén nam 2050, DBSCL dugc quy hoach
6 tuyén cao téc vdi téng chiéu dai khoadng 1.166 km vai quy
mo ti 4 - 6 lan xe. Sau tuyén nay gém 3 tuyén cao toc truc
doc, 3 tuyén cao téc truc ngang.

Quyét tam ctia Chinh ph(, Bd GTVT va cac dia phuong la
trong vong 5 - 10 nam t&i, vung BBSCL sé hoan chinh tu truc
doc két néi TP.HCM véi Ca Mau, truc ngang nham dam bao
giao thong thuan lgi gitra ving duyén hai va vung bién gidi.

Mang luéi dudng cao téc c6 y nghia rat 16n doi véi su phat
trién kinh té& - xa hoi ctia khu vuc BDBSCL, nhung day ciing la
khu vuc c6 nhitng tinh chat dic thu, dé bi tén thuong. Viéc
xac dinh lua chon phuong an xay dung dudng cao téc théng
thudng hay xay dudng cao toc trén cao theo tling doan doi
hoi su chung tay vao cuéc clia cac cap, cac nganh, cac nha
chuyén mén dé tim ra mét gidi phap hiéu qua, bén viing va
an toan nhat. Tuy diéu kién thuc té&, cac cip c6 thdm quyén
s& can nhic vé thai gian thuc hién du &n dé c6 nhirng diéu
chinh vé muc tiéu, quy hoach cac dudng cao téc cho phu
hgp. Trén co s& tham khao y kién cla cac ban nganh, nganh
giao théng co6 van ban trinh Chinh phu va bao cao Quéc hoi
xem xét, diéu chinh, phu hop véi kha nang tai chinh hién c6,
tranh tinh trang lam ndra ching, gay lang phi I6n cho ngan
sach cta Nha nuéc.
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Niit giao Thin Ciru Nghia trén cao toc Trung Lwong - My Thudn

> KTS PHAM THANH TUNG

. Cach day gan 30 nam, tai mét hoi nghi vé phat trién

kinh té khu vuc Déng bdng séng Cliu Long (BBSCL),

Tha tuéng Vo Van Kiét khi dy da tiing chi ra “3 diém

nghén phét trién vung” 1a giao théng, thay loi va
nguén nhan luc, vi thé phai quyét liét tap trung giai quyét 3
diém nghén nay dé tao dudng bang cho BBSCL cét canh”. Tu
dé dén nay, mong udc clia 6ng Sau Dan - nha lanh dao kiét
xuat da va dang dan trd thanh hién thuc. Dang va Nha nuéc
ta da trién khai nhiéu chu truang chinh sach trong quy hoach
phat trién kinh t€, néng nghiép, dau tu xay dung hé théng
giao théng, cac cdng trinh trong diém, cac khu cdng nghiép,
céng bién... dé thuc day kinh té khu vuc DBSCL phat trién
bén viing. Va gan day, Thu tudng Chinh pha da phé duyét
Quy hoach mang lugi dudng bé thai ky 2021 - 2030, tam nhin
2050 (Quyét dinh 1454/QD-TTg ngay 01/9/2021), trong dé khu
vuc DBSCL dugc quy hoach 6 tuyén dudng cao téc véi téng
chiéu dai khoang 1.166 km quy mé 4 - 6 lan xe gém 3 truc doc
va 3 truc ngang. Quyét tam ctia Chinh phu, B6 GTVT va céac
dia phuong trong vung la trong vong 10 nam t&i vung BBSCL
sé hoan chinh 3 tuyén dudng cao téc truc doc dai 575 km két
néi TP.HCM véi Ca Mau; 3 tuyén truc ngang vdai chiéu dai 591
km nham dam bao giao théng thuan Igi gitta vung duyén hai
va vung bién gidi. Theo B& GTVT, dén nay da hoan thanh va
dua vao khai thac (giai doan 1) 171 km; 8 dy an dang thuc hién
thi cdng va hoan thién cac thu tuc dau tu dé trién khai bao
dam co ban hoan thanh trong ky trung han giai doan 2021 -
2025, dua vao khai thac toan b6 cac du an trong nam 2026 véi
téng chiéu dai 463 km, tdng muc vén dau tu khodng 94.400
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ty dong. “Dén nam 2026, khu vuc DBSCL sé cé khoang 554 km
dudng cao toc, cac tuyén cao téc con lai sé dugc dau tu trong
giai doan 2026 - 2030” - B& GTVT khéng dinh.

Tuy nhién, hé théng dudng cao téc néi trén lai la dusng
cao toc trén mat dat, nhiéu doan tuyén trong hé thong khi
trién khai dang gép phai kho khin vé nguén cung véat liéu lam
nén dudng, di qua nhiéu noi c6 dia hinh, dia chat phuc tap,
nén dat yéu, lugng bun nhiéu, Iun chim, bj anh hudng tiéu
cuc cla bién déi khi hau (BDKH) gay x6i mon, nhiém man, sat
18, nudc bién dang (trong khi d6 cao binh quan ctia DBSCL chi
hon muc nudc bién khoang trén 1 m), nguén cung vat liéu
lam nén dudng khan hiém... ma tuyén cao t6c Can Tho - Ca
Mau la vi du. Déc biét, van dé giai phong mat bang nai cac
tuyén dudng cao toc di qua cling la van dé phai suy nghi vi
nhiing tac dong ctia n6 dén dat néng nghiép, canh quan kién
trdc nong thon BBSCL, moi trudng, hé sinh thai dac trung clia
vung dat chin réng. Vi thé, viéc xay dung dudng cao toc trén
mat dat, trén cao, hay dudng cao t6c hén hgp viia trén cao
vUa trén mat dat dang la van dé dugc cac nha khoa hoc vé
cau dudng, vé vat liéu, vé kinh t€ va quy hoach - kién trac
quan tam dé c¢6 dugc phuong an t6t nhat tham muu cho cac
cap c6 tham quyén.

Tai mét toa dam khoa hoc gan day do Hoi Vat liéu xay dung
Viét Nam phdi hop vai Hoi Khoa hoc ky thuat cau dudng, Vién
Vat liéu xay dung t6 chuc, cac chuyén gia da chi ro, theo ké
hoach dén nam 2025, DBSCL sé hoan thanh 400 km dudng
cao té¢, vdi 8 du an da, dang va sé trién khai xay dung, nhu
cau vé cat cho nén dudng Ién t6i 47,81 triéu m? trong khi ca
khu vuc BBSCL kha nang khai thac cat chi khoang 26 triéu
m?3. Chi tinh riéng 4 tuyén dudng cao t6c nhu cau cat dap nén
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duong da lén t&i han 36 triéu m3. Trong khi d6, trit lugng mé
cat dugc cap phép tai An Giang, Péng Thap, Vinh Long... chi
khoang 5,6 triéu m3, trung binh khai thac khodng 1,9 triéu
m3/nam. Con thuc t&, hién nay hién cat sdng con rat it, co
nai khéng con. Ba&i ngoai viéc bi khai thac cat bua bai kéo
dai nhiéu nam thiéu sy giam sat, quan ly chat ché cta chinh
quyén va nganh chic nang gay can kiét nguén tai nguyén
nay, thi 10 nam tr& lai day cat ti thugng nguén séng Mé Kéng
chay vé hé théng song Tién, sobng Hau ctia DBSCL chi bang
20% so véi trudc day, néu tang khai thac cat sé dan dén gay
sat |& nghiém trong.

Pa c6 dé xuat nghién ctu st dung phé thai clia cac nha
may nhiét dién, tro xi... hay s dung cat bién dé dip nén
dudng cao téc thay thé cat truyén thong theo kinh nghiém
ctia Nhat Ban, Hong Kéng... Nhung day cling méi chi la dang
trong giai doan th nghiém, chua lam ré tac dong xau cla cat
bién (man) khi xam thuc vao dat, vao hé nudc ngam... hay
vé tadc ddng moi trudng sinh thai khi cat bién bi khai thac véi
khéi lugng I6n...

. Viéc xay cao toc trén mat dat hay cao téc hén hgp

vla trén mat dat vira trén cao dang la cau chuyén

nghiém tuc cta cac nha khoa hoc, gidi chuyén mon.

Nhung chon giai phap nao thi cling phai phu hgp véi
dac thu cta vung séng nudc DBSCL. Vi thé thai diém nay, rat
can moét quyét dinh sang suét, ding cdm cla cdp c6 thdm
quyén trén co s& virng chac ctia khoa hoc ky thuat (dia chat,
maéi trudng...) va mot tdm nhin chién luge, ddm bao su phat
trién bén viing cta hé théng dudng cao téc khu vuc DBSCL
trong nhiéu thap nién sau.

Véi thuc té dia mao khu vuc DBSCL, viéc lya chon xay
dung dudng cao t6c hén hgp vira trén mat dat, vira trén cao
¢6 nhiéu lgi thé:

Thi nhdt, han ché t6i da viéc gidi phéng mat bang, giam
thiéu viéc ldy dat nong nghiép, di qua cac vung dat yéu, sinh
lay khong can trg dong IG, khéng anh hudng nhiéu dén canh
quan néng thén hién co, tao diéu kién dé ngudi dan phat
trién kinh t&€ néng nghiép, nuéi trong thay hai san, tao diém
nhan cho canh quan kién trdc, thu hat du lich.

Tha hai, han ché dugc nan thiéu vat liéu lam nén dudng,
tranh dugc viéc khai thac cat bua bai ¢ tinh tan thu, bat chap
hau qua lau dai gay ra cho hé sinh thai, han ché dugc viéc
phai xt ly su 6 sut Iun nén dudng khi hang nam DBSCL tu
lUn 3,7 -4 cm.

Tha ba, tan dung uu thé clia nganh san xuat xi mang, sat
thép, san xuat cau kién bé tong c6t thép lap ghép cha nuéc
ta.

Tha tu, Viet Nam c6 doi ngii ky su, cong nhan lanh nghé,
nhiéu kinh nghiém da xay dung dudng cao téc trén cao (nhu
trén dudng vanh dai 3 & Ha Noi; cao t6c¢ Binh Chanh - Trung
Luong & TP.HCM...).

Thu ndm, cao téc¢ trén cao c6 tudi tho trén 50 nam, gidm
chi phi bao tri, bdo duéng vi d6 bén cao, t6c dé thi cong
nhanh. V& lau dai vong ddi ciia du &n thi cao téc trén cao ¢6
uu viét vugt tri so vai cao tc trén mat dat.

Trén thé gidi, dudng cao t6c hén hgp dugc xay dung
tU nhitng nam cudi cla thé ky 19. Dén thé ky 20, hé théng
dudng cao téc hén hgp phat trién manh nhat via trén
mat dat, vira trén cao di qua eo bién, déi nui hiém tré, sa
mac... han ché thap nhat sy tac dong tiéu cuc dén moi
truong, cdnh quan thién nhién va hé sinh thai ty nhién,
dugc xay dung & nhiéu nudc trén thé gidi, dién hinh la My,
Anh, Trung Quéc, Nhat Ban, Han Quéc, Malaysia... Ngay
nhu Bai Loan (Trung Quéc) ti nhitng nam 70 cuta thé ky
trudc, da xay dung tuyén cao toc trén cao néi tir Dai Trung
dén Pai Bac song song vGi dudng trén mat dat dai vai tram
ki-I6-mét. Khach di trén cac dudng cao téc nay rat thich
thd khi dugc ngdm phong canh thién nhién hung vi va tha
maoéng tu trén cao, nhu tuyén dudng cao toc Overseas (My)
ndi vung dat lién bang Florida vai cac hon dao thudc quan
dao Florida Keys, dai 180 km c6 42 cay cau va nhiéu diém
tham quan thu vi; hay dudng cao téc Bac Kinh - Tay Tang
(3.718 km); duéng cao t6c Bac Kinh - Cén Minh (2.865 km) &
Trung Qudc la nhing vi du.

. Cau chuyén vé xay dung hé théng dudng cao toc

DBSCL hién dang dugc xa hoi quan tam. B&i dé la

mong udc cla hang triéu ngudi dan vung dat noi

day, 1a quyét tdm chinh tri ca Pang thé hién tai
Nghi quyét s6 13-NQ/TW ngay 02/4/2022 clia B6 Chinh tri
khéa Xlll vé “phucng hudng phat trién kinh té - xa hoi va
bao dam quéc phong, an ninh ving BDBSCL dén nam 2030,
tdm nhin dén nam 2045” v3&i 6 quan diém chi dao quan
trong, d6i mdi, cung véi mot loat gidi phap vé hoan thién
thé ché, chinh sach phat trién... Vi thé, xay dung hoan
thién hé théng ha tang giao thong, dac biét la cac tuyén
cao téc két ndi TP.HCM vai Ca Mau theo chiéu doc va céc
tuyén cao téc két noi vung duyén hai v&i ving bién giéi
theo chiéu ngang sé thé hién tinh lién két vung, lién két
hap tac, tao ra gia tri chung hudng téi muc tiéu phat trién
DBSCL bén viing trong thai ky mai ctia dat nudc la yéu
t6é rat quan trong. Tai H6i nghi toan qudc trién khai Nghi
quyét 13 sang 22/4/2022 tai Ha Néi, Téng Bi thu Nguyén
Phu Trong cling da chi rdé: “Pén 2045 Ving BBSCL la ving
phdt trién toan dién, sinh thdi, véin minh va bén viing, mang
dam bdn sdc vdn hod séng nuéc; cé trinh dé phdt trién khd so
Vv3i ¢ nudc; co sG ha tdang kinh té - xa hdi déng bé, hién dai,
phdn bé hop ly va thich ting véi bién d6i khi hdu; kinh té phdt
trién ndng déng, hiéu qué véi co cdu phu hop véi diéu kién
tu nhién, da dang sinh hoc, vdn hod, con ngudi; nhdn dan
€6 muic s6ng cao; ban sdc vdn hod déc ddo, da dang cua cdc
dan tdc dugc duy tri va tén tao; quéc phong va an ninh dugc
bdo dam; t6 chiic dang va hé théng chinh tri trong sach, viing
manh; khéi dai doan két cdc dén téc dugc ting cudng - (Trich
phdt biéu ctia TBT).

Mong rang nhitng muc tiéu dé ra trong Nghi quyét 13 cla
DPang va chi dao cla Téng Bi thu sé tr& thanh hién thuc. Cac
du &n dudng cao téc khu vuc DBSCL dugc trién khai va vé
dich dung thai han sé 1a dong luc dé kinh t& DBSCL ¢t canh
cling ca nudc trong thai ky phat trién maéi.
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Gia
hé

i phap cau can cho phat trién bén ving
thong ha tang giao théng Viet Nam

> THS NGUYEN TRONG NGHIA’", TS TRAN BA VIET", PGS.TS NGUYEN THANH SANG™

Vi phuong an dé xuat su dung cau can két hop vdi thiét ké t6i uu han ché su dung ham
chui dan sinh, thi suat dau tu xay dung 1km duong cao téc & vung BDBSCL déu nam trong
suat dau tu cua mot s6 du an da hoan thanh.

1. TONG QUAN VE QUY HOACH, PHAT TRIEN MANG
LUGI DPUONG CAO TOC TAI VIET NAM

Dén nam 2030 hoan thanh hon 5.000 km dudng cao téc,
nam 2050 hoan thanh 41 tuyén cao téc, téng chiéu dai hon
9.000 km.

Chiéu dai cac tuyén dudng cao t8c dugc trién khai va
hoan thanh giai doan 2021 - 2025 14 1.932 km, gap gén 4 lan
giai doan 2015 - 2020 la 487 km.

Nguoén vén dau tu ti ngan sach thuc hién dudng bé cao
téc giai doan 2021 - 2025 la 339 nghin ty dong cling gap gan
4 1an so véi giai doan 2015 - 2020 la 89 nghin ty déng.

Trong d9, viéc trién khai xay dung dudng cao téc vung
DBSCL dang gap rat nhiéu khoé khan vé vat liéu dap nén va
nguy co cham tién do, tang téng muc dau tu, can c6 giai
phap danh gia tinh kha thi va bén ving.

Vung DBSCL ¢ dién tich 40 nghin km?, dan s6 17,2 triéu
ngudi, ¢ cao do trung binh tr 1 - 2 m so véi muc nudc bién,
cung cdp 55% san lugng gao trong d6 xudt khau 90%, cung
cap 60% lugng thiy san va 70% lugng trai cay cho ca nudc.

Trong khi d6, cac hién tugng thai tiét cuc doan nhu: han
han, 10 lut, xam nhap man, nudc bién dang... dang khéng
ngling gia tang tai khu vuc DBSCL.

Dic biét, viec phat trién mang lugi duding b, dudng cao
téc tao cac con dé, b& bao... c6 nguy colam gidm khéng gian
chua G, thoat 14, tdng nguy co ngap, lut.

S6 liéu quan trac ctia B TN&MT & viung DBSCL trong han
10 ndm gan day cho thay, toc dé sut ltn dat trung binh 12 0,96
cm/nam, nhanh hon gap 3 1an so v6i muc nudc bién dang chi
0,35 cm/nam.

® Gidm déc Céng ty CP Tir van Synectics
) Phé chu tich Hoi Bé tong Viét Nam
) Truong PH Giao thong van tdi
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Tuyén cao t6c Can Tho (Ian binh quan 1a 1,75 cm/nam) di
Ca Mau (lan binh quan la 3cm /nam), theo két qua phan tich
trong 5 nam 2006 - 2010 cla Laura E. Erban va cong su.

Rat kho kiém soat thai gian tat 1Gn va phai bu Iun trong
giai doan khai thac, ctr 10 nam thi ldn tur 10 - 30 cm, chi phi bu
lGn sé rat ton kém va phai bado dam an toan giao thong.

2.MOT SO KHO KHAN HIEN NAY TRONG XAY DUNG
PUONG CAO TOC

2.1. Chua c6 cac phuong an t8i uu cho cong trinh

Cong tac thiét ké chua dugc t6i uu vé cao do dusng do,
cac giai phap vé vat liéu, két cau chua dugc t6i uu, chua ap
dung cac giai phap cau kién bé tong lap ghép.

2.2. Thi€u nguén vat liéu dap nén

Mo vat liéu dat dap khong da dap ing yéu cau, tu duy
thiét ké “dudng cap cao vuot dudng cap thap” va céng chui
dan sinh qua nhiéu.

Bén canh d6 la nhitng khé khan trong céng tdc GPMB,
dién bién khé ludng cda thi trudng VLXD, khé khan trong
tinh toan xac dinh téng muc dau tu, khdng bao dam vé thai
gian xay dung, tang kinh phi, anh hudng sinh ké clia ngudi
dan trong vung gdp kho khan...

3.DE XUAT, KIEN NGHI CAC GIAI PHAP THAO GG KHO
KHAN TRONG XAY DUNG MANG LUGI PUGNG CAO TOC

3.1. Thay d6i tu duy thiét ké “dudng cip thap vuot
dudng cap cao”

Bao dam tinh ém thuan trong khai thac, khong bi han ché
tinh khong, bdo ddm cho nang cap maé réng cac tuyén dudng
dan sinh trong tuong lai, khéng bi ngap Gng nhu cac ham
chui va gidm pham vi dap cho ham chui va giam dugc dién
tich chiém dung mat bang tuyén.



3.2. Su can thiét cha cac gidi phap thiét ké téi uu vé
két cau/vat liéu

Su can thiét khi xay dung cac dudng cao téc dac biét la
khu vuc BBSCL phai bao dam hai hoa gilra cac yéu t6: Tinh
kha thi vé kinh té - ky thuat, bdo vé& méi trudng tu nhién, moi
trudng xa hoi, bdo dadm phat trién bén viing, thich Ung véi
BDKH. Uu diém cua gidi phap thiét ké t6i uu st dung bé tong
cuong do cao/bé tong cudng dod siéu cao la: Vung BBSCL c6
cao do nén tu nhién 0,5 - 1.0 trén nén dat yéu co chiéu day
tUr 30 - 60 cm, dang bi [un sut tram trong, dé bi x6i mon, gidi
phap ciu can sé kiém soat dugc van dé nay.

Cau can khéng chia cat méi trudng xa hoi va san xuat
néng nghiép thay san; Khong bi anh hudng do thiéu hut
nguén vat liéu dap; Gidam chiéu cao dam, gidm chiéu cao dat
dap dudng dau cau; Giam tai trong két cau nhip, giam kich
thuéc moéng mé tru cau; Vugt nhip I6n, gidm sé lugng try;
Gidm chi phi xay dung cho téng thé cong trinh so véi bé tong
thudng, dé kiém soat chi phi; Tudi tho cao, bdo vé chéng an
mon tét. (Hinh 1)

4. GIAI PHAP CAU CAN CHO PHAT TRIEN BEN VUNG
HE THONG HA TANG GIAO THONG VIET NAM TAI VUNG
DPBSCL

4.1. Giai phap cau can st dung bé téng cuéng dé cao
(HSC)

Uu diém cla bé tdng dudng dod cao (HSC) dén bé tong
cuong do siéu cao/bé tong siéu tinh nang (UHPC): Cudng d6
chiu nén cao, kha nang chéng tham cao, kha nang chéng an
mon rat tét, giam kich thudc két cau, vuat nhip I6n, gidm tinh
tai va gidm kich thudc nén méng; gidm nhiéu CO, do st dung
it vat liéu, gidm nhan luc va rat ngan thai gian thi céng; tang
tudi tho cho cong trinh, két cdu thanh manh.

4.1.2. Giai phdp thiét ké cdu can dam U bé téng cudng dé cao
DUL cdng trudc

Két cdu dam | vugt nhip 20 - 30 m, dam Super-T vugt nhip
35 - 40 m. Khoang cach cac dam Super-T chi 2,2 - 2,5 m lam
tang so6 lugng dam trén mat cat ngang cau, tang tinh tai két
cdu phan trén, tang chi phi va thai gian thi céng két cau nhip,
két cau nén moéng.

Giai phap két cau t6i uu cho cong trinh cau: Robert L.
Reed da thiét ké dam U cé kha nang chéng uén va chéng
x0an rat tét, két hop st dung bé tdng cudng d6 cao va DUL,
gidm s6 lugng dam dang ké trén mat cat ngang cau. Khoang
cach gitta cacdam U 16n tir 3,5 -5 m.

Sau khi san xuat thir nghiém, téng hgp thai gian thi cong,
két qua thr tai lan 1 va lan 2 cho ra danh gia két qua thiét ké
so vai két qua thur tai: Cap tai trong 2 dam lam viéc dan héi
chua cé vét nut; Cap tai trong 4, dam xuat hién vét nut voi do
ma& rdéng 0,15 mm, vét nut khép lai khi d& tai; Cap tai trong
5, dam xuat hién vét nit véi dd mé rong tir 0,25 - 0,3 m, vét
nut khép lai khi d& tai; Cap tai trong 7, dam chi bi nit chua
dat dén trang thai pha hoai hoan toan. Khi d& tai cac vét nut
khép lai, chuyén vi ddm chuyén vé 0.

So sanh mat cit ngang dudng cao téc hoan chinh (mat
cat ngang cau rong 24,25 m) st dung dam U va Super T cho
thay: K&t cau nhip cau dam U bé téng cudng dé cao kinh té
han dam Super Tt 15 - 20%. Ngoai ra, dam U con giam chiéu
cao két cau nhip va gidm chiéu cao dat dap dudng dau cau
0,35 m, gidm tai trong tac dung Ién két cdu moéng mé, tru cau,
gidm s6 lan lao 1ap dam.

So sanh mat cit ngang dudng cao téc giai doan 1 (mat
cat ngang cau réng 17,5 m) sir dung dam U va Super T cho
thay, két cdu nhip cdu dam U bé tong dudng doé cao kinh té
han dam Super Tt 12 - 15%. Ngoai ra, dam U con gidm chiéu
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Hinh 1

cao két cau nhip va giam chiéu cao dat dap dudng dau cau
0,35 m, gidm tai trong tac dung Ién két cdu méng mo, tru cau,
giam sé lan lao l1ap dam.

S dung tru két cau dang 6ng nhom goém 2 coc khoan
nhoéi dudng kinh 2,0 m véi viing dia chat yéu day tur 30 - 60
m. khéng st dung bé coc, s6 lugng coc it sé rat ngan tién do
thi cdng két cdu mong mo tru cau. Tiét kiém chi phi xay dung
mong, mé tru cau 13 - 17%. Téng chi phi xay dung cau dam U
va tru 6ng nhom da dugc trién khai 22 - 25 triéu d/m? cdu bao
dam tinh canh tranh cao. (Hinh 2)

4.1.3. Gidi phdp thiét k€ cau vugt dam T ngugc bé téng cuding
dd cao DUL cdng truéc

Dam T ngugc thiét ké t8i uu vai chiéu cao dam thap, vuot
nhip ti 15 - 35 m. Dam T ngugc phu hop véi xay dung cau
vugt dudng cao toc dang cht U, chi Z.

4.2. Cau can st dung bé téng cudng do siéu cao
(UHPC) (Hinh 3)

Bé tdng cudng dé siéu cao (UHPC) dugc t6i uu hoa vé cau
trac, ¢6 cudng dé nén t8i thiéu 1a 120 Mpa (mau tru D x H =
100 x 200 mm), UHPC ¢6 cac dic tinh co hoc va dd bén vuat
xa bat ky loai bé tong théng thudng nao.

Cac déc trung co hoc yéu cau cta bé tong UHPC: Cudng
dé chiu nén 16n han hoac bang 120 Mpa; cudng do chiu kéo
I6n hon hodc bang 6 Mpa; cudng dé chiu uén I6n hon hoac
bang 15 Mpa va m6 dun dan héi l6n hon hoac bang 45 Gpa.
(Hinh 4)

5. KIEN NGHI VA BE XUAT

Phuong an cau cao téc di trén cao la mét phuong an giai
quyét cing mét luc cac thach thic dia hinh thap, nén dat
yéu, thiéu cat xay dung, ngap vi sut lin, vi nuéc bién dang,
khéng cdn trg thoat IG, it pha hédng canh quan sinh thai, bdo
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Hinh 2. M4t 56 hinh dnh cdc cong trinh da sir dung dam U bé
tong cuwong do cao DUL cang trudc

dam sinh ké cho ngudi dan, dap ing cac yéu cau vé danh gia
tac ddng maoi trudng. ..

Uu diém vugt troi clla phuong an cau can so véi phuang
an dap nén: Gidm déang ké dién tich chiém dung mat bang;
bao dam théng thoang, khong chia cat cac khu vuc san xuat
néng nghiép, cac canh déng mau 16n; khéng bi anh hudng
tién dé xay dung do thiéu vat liéu dap nén, phai dap cho
Iun c6 két; phan bé phu sa, trdm tich déng déu cho ca vung
DBSCL, khéng ngan thoat |G, bai tich; khéng chiu tac déng
b&i BDKH, dac biét 1a 10 lut va nudc bién dang & vung DBSCL,
tuan tha Diéu 29 cla Luat Bao vé méi trudng va bao dam tinh
kha thi cho du an.

Cau can st dung cac két cau dinh hinh, kiém soét dugc
gia thanh xay dung; bao dam théng suét trong qua trinh khai
thac, khéng bu Iun, chi phi duy tu bao tri thap; phat trién
nganh cong nghiép VLXD trinh d6 cao, gilp cat giam CO,;
cau can da ap dung thanh céng trong cac dy an xay dung
duéng cao t6c & vung BBSCL (Du én TP.HCM - Trung Luong,
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Hinh 3. Dam u bang UHPC nhip don 50m, khodng cdch dam
4,5m so sanh tinh kinh té ky thuat voi dam Super T (40m)

.t-un Thip i'l-l' tlag DUL Bk phag T iharimg
litkg/m 1kg/m Mg/ S Mion
Hinh 4. So sanh dam cung kha nang chiu lyc trng voi cac loai
vat lieu khac nhau.

TP.HCM - Long Thanh - Dau Giay).

Danh gida mot cach toan dién vé chi phi xay dung khi xét
dén cac yéu t6 thai gian chd dgi tat lun clia nén dat dap trén
dat yéu, chi phi do khan hiém vat liéu, trugt gia do thai gian
kéo dai, chi phi co hdi khi dua cong trinh vao sém van hanh,
tiét kiém khi sén xudt cdng nghiép, van chuyén, 13p rap hang
loat mé dun cac phién dam... thi phuong an cao toc trén cao
uu viét hon han trén nén dat yéu.

Nhin duéi géc d6 chi phi - Igi ich vong dgi toan bd cong
trinh, ki€n nghi:

(1) Ddm U bé téng cudng dé cao C70 khau d6 nhip 35 - 45
m: Dam U dugc thiét ké bado dam an toan; dam U bé téng
cudng do cao co chi tiéu kinh té - ky thuat vugt troi so vai
dam Super T; khong phai dau tu thiét bi thi cong mai ma chi
can strdung thiét bi cau 13p dam Super T; cdc du &n dugc trién
khai tir ndm 2017 dén nay déu béo dam do tin cdy cao dé tng
dung rong rai; Tkm cau can dudng cao téc st dung dam U
giam 35 - 40% s6 lugng dam so vGi dam Super T, thai gian thi

Tén tuyén Mire dau turmai km (ty dong/km)

BEn Lizc - Long Thitnh
TP HCM - M Bl
TP HCM - Long Thinh - D Gidy 370
TP HCM - Thell D Mgt - Chom Thanh
Bién Hod - Viing Tau
CEn Tho - Hiu Giang
B0 Lix: - Lién Khuomg
Tan Phi - Béo L
Trung Luorsg - My Thudn
Quy Nhon - Chl Tharh
Hijpu Giang - G Mau
Chdu Dbe - Cin The - Sé¢ Triing
Cuding Hgai - Hodi Nhon
Cao Linh - An Hiu
Chi Thanh - Vin Phong
M Thesgn - Ciin Ther
Khidinh Hod - Budn M Thiadt
M§ An - Cag Liinh
Hodi Hhom - Cuy Nhon
TP HCM - Trung Luong
Nha Trang - Cam Lim
Viln Phong - Nha Trang
Diiar Gidy - Tan Phi
Phan Thift - Dl Gidy
L Tié - Rach S
Cam Lim - Vinh Hio 114
Vinh Hio - Phan Thiét BRI (ngudo: hiips://sniespeess.nehien-
Litn Khuong - Prenn B2 trang-mang-hioi-cao-toc-phis-nam)
Hinh 5: Tong hop sudt dau tw (ty dong/km) ciia cdc tuyén
diong cao toc di xdy dung.
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cobng, lao lap rat ngén 35 - 40% thai gian.

(2) Dam U st dung bé téng UHPC 120 Mpa da dugc xay
dung cho 250 cau trén thé gidi véi chiéu dai nhip 50 - 100 m,
tang do tin cay trong khai thac hé théng cao té¢; gidm chi phi
GPMB; tang tudi tho céng trinh [én 1,5 - 2 1an va gidm chi phi
bao tri xudng muic thap nhat; dam U st dung UHPC 120 Mpa
ruat ngan dugc tién do thi cong 40 - 50% thai gian. (Hinh 5)

Téng chi phi xay dung cho 1 km cau can dudng cao téc
vGi mat cat ngang 4 lan xe (Bc=17,5m) du kién la 435 ty d/km,
di trén mat dat 1a 180 ty d/km. Néu xay dung tuyén & DBSCL
vGi ty 1é tuyén di cao/tuyén di trén mat dat la 60%/40% thi chi
phi dau tu xay dung trung binh 1 km dudng cao toc 1a 333 ty
d/km; ty 1& 40%/60% thi chi phi dau tu xay dung trung binh 1
km dudng cao toc la 282 ty d/km.

Téng chi phi xay dung cho 1 km cau can dudng cao téc
vGi mat cat ngang hoan chinh (Bc=24,25m) du kién la 606 ty
d/km, di trén mat dat la 220 ty d/km. Néu xay dung tuyén &
vung DBSCL vai ty |é tuyén di cao/tuyén di trén mat dat la
60%/40% thi chi phi dau tu xay dung trung binh 1 km duéng
cao toc la 452 ty d/km; ty 1& 40%/60% thi chi phi dau tu xay
dung trung binh 1 km dudng cao toc la 374 ty d/km.

banh gia chung, v6i phuang an dé xuat sir dung cau can
két hgp vai thiét ké t6i uu khéng st dung ham chui dan sinh
thi suat dau tu xay dung 1 km dudng cao t6c & vung DBSCL
déu nam trong suat dau tu ciia mot s6 du an da hoan thanh
va hoan thanh mang tinh kha thi vi lgi ich lau dai, bén viing
chodu an.
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Xay dung cau can nhip lén
stif dung dam be téng sieu tinh nang (UHPC)

> TS TRAN BA VIET", KS LE HOANG PHUC",

KS LUONG TIEN HUNG™, THS DANG VAN HIEU™

Viec nghien cuu thanh cong gidi phdp xay dung cau can su dung dam U-UHPC c¢ chiéu dai (a
>50m hua hen sé dem lai hieu qua kinh té k¢ thuat vugt tréi khi thuc hién so sanh vai dam
super T ché tao tu bé téng cét thep thuong. Nghién cuu nay la hét suc can thiét khi tai Viet
Nam da ban hanh b¢ Tieu chudn vé UHPC, déng thai co nhiéu don vi da ung dung thanh cong
cong nghé UHPC vao xay dung cong trinh dan dung va céng trinh giao thong.

1. TONG QUAN
Hé théng dudng cao téc Viét Nam hién nay dugc thé
hién trong hinh 1:

HE THONG .
BUONG CADTAE o
VIET NAM BEN G s
NAM 2025 e
UU TIEN PHAT TRIEN o
TRUC NGANG
ey sl g el sheo ouy hopch:
o A5 khal thic Binet GiNb
Fhodn theinh nden 3033
— E:,;Tvnr:?ﬁ;ﬁmm 'm“ .
iy
S DT
PHAN THIET

EHL DiC

P e "
L) TIE - BAEH 50

TN

Hinh 1. Hé thdng dutng cao tdc Viét Nam

) Hoi Bé tong Viét Nam — VCA )
%) Céng ty C6 phan Séng tao va Chuyén giao cong nghé Viét Nam
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Theo udc tinh, Viét Nam dang can khoang 68 ty doé la
dau tu dé phat trién co s6 ha tang giao théng vao nam
2030. Chiéu dai cac tuyén dudng cao t6c da dugc hoan
thanh va du kién trién khai xay dung trong giai doan 2021 -
2025 la khoang 1.932 km, s6 liéu nay cao gap gan 4 lan giai
doan 2015 - 2020 (487km). VGi ngudn vén dau tu ti ngan
sach dé thuc hién muc tiéu trén trong giai doan 2021 - 2025
la 339.000 ty dong, cling gap gan 4 lan so vdi giai doan 2015
- 2020 89.000 ty déng. Dy kién, dén nam 2030 Nudc ta sé
hoan thanh hon 5.000 km dudng cao t6c va nam 2050 hoan
thanh 41 tuyén cao téc vdi téng chiéu dai han 9.000 km.

Thi cdng cau can (dudng trén cao) sé la giai phap dem lai
hiéu qua cao va bén viing cho cac tuyén cao toc, dac biét
hon nta khi giai phap dé sit dung dam nhip 1én véi chiéu
dai tr 50m - 100m.Viéc nghién ctu thanh cong giai phap
xdy dung cau can st dung dam U-UHPC hua hen sé dem lai
hiéu qua kinh té€ ky thuat vuot troi khi thuc hién so sanh vai
dam super T ché tao tir bé téng cét thép (BTCT) thudng.
Nghién ctru nay la hét stic can thiét khi tai Viét Nam da ban
hanh bé Tiéu chudn vé UHPC, déng thdi c6 nhiéu don vi da
Ung dung thanh cong cong nghé UHPC vao xay dung cong
trinh dan dung va coéng trinh giao théng.

2. TAI LIEU, TIEU CHUAN AP DUNG

- TCVN 11823:2017, Thiét ké cau dudng bé.

- TCVN 13735:2023, Bé tong - Bé tdng siéu tinh ndng
(UHPCQ) - Vat liéu va phuong phap thu.

- TCVN 13736:2023, Bé tdng - K&t cu bé tdng siéu tinh
nang (UHPC) - Thi cong va nghiém thu

- TCVN 13737:2023, Bé tdng - Két cdu bé tong siéu tinh
nang (UHPC) - Yéu cau thiét k& két cau.



BE TONG SIEU TiNH NANG (UHPC)

Vat liéu thanh phan dugc lua chon st dung dé ché tao
UHPC phai phu hgp véi tiéu chudn TCVN 13735:2023. Trong
bai toan thiét k&, d€ ché tao dam U bang UHPC, da xay dung
lya chon théng s6 ky thuat dau vao nhu sau (TCVN
13736:2023):

- Ham lugng c6t soi thép st dung: = 1,8 %.

- Khéi lugng thé tich hén hop: > 2500 kg/m?3.

- D6 chay xoé hén hop (cone ASTM C230): 16 + 22 cm.

- Cudng do chiu nén (R28): = 150 MPa.

- Cudng do chiu kéo (R28 - vét nit dau tién): = 8,0 MPa.

- Cudng do chiu kéo (R28 - gia tri cuc dai): = 11,0 MPa.

- M6-dun dan hoi (R28) : = 48 GPa.

- Bién dang co khé sau bao duéng nhiét am: < 200 um/m.

- Hé s6 tham Clo: < 200 Culon.

3. THIET KE DAM UHPC
3.1. Phuong phap thiét ké
P& thuc hién thiét k& TCVN 13737:2023 cho phép s
dung két hgp cac méi quan hé gidia Ung suat - bién dang
nén va ung suat - bién dang kéo ctia UHPC khi & trang thai
gidi han cuong d6 (ULS) va trang thai gidi han st dung (SLS),
i

T [CE
i i
E E,
b By B K /-‘ i R kT / s
(I £ ., [ A

\_.___:J I

s [

Design law at 5L3 Design law at ULS
Hinh 2. Quan hé (ing sudt - bién dang nén va (ing sudt - bién dang kéo clia
UHPC

A Spess iMPa)

Tocu
Ejpn €u 1 fuos &
1 H 1
1 p 1
‘..‘_J__ ‘hll
fol 7ef

Hinh 3.T6 hgp ting sudt — bién dang (nén va kéo) ctia UHPC
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[y L™ L.

Hinh 4. Xac dinh dutng cong tng suat — bién dang kéo cia UHPC
Vi=Vyupe +V,

Vonre = ¥Fiiocbyd, cotd

V=22 d, coto

n
v

Hinh 5. Bi€u d6 mé hinh thé hién sic khang cdt cia UHPC

weeer | 7 ? —

sesee — R
Hinh 6. Biéu d6 mo hinh thé hién su chiu udn ctia UHPC Hinh n Mat Céf ngang "hiPACEiU
3.2. Mt cit ngang dién hinh cGia dam va cau 3.3.Tinh toén ky thuat

a) Trang thai gigi han cudng do

Rk nnd Bahiool, 2004
= s = LHPLE g iGaybeal 2006) =210

Hinh 7. Phéi canh mat cdt dam U-UHPC c6 chiéu dai 50m

TG S A S —
o 0B 0008 D02 0w ode
Sanin finfin )
“ -
3u—- . Duran Cuarna it
1 ooz 2y 7 | o0oaz. 2] -_”5
Hinh 8. Phoi canh mat cdt cau can st dung dam U-UHPC nh|p dal 50m - Fr— e W pe e ——
LEE P | -0 g
B B 3 Lo i E =
j} E 15= E | —Itﬁg
11 i = : | :-?{I
11 1 |
| ] | i 3
11 = | At =15
11 L bt - H 2
I| [ 1 | B {00007, 0 i
] —r— T T T 4
\ ] 0604 (1] o2

Strain [inin.)

— Hinh 12. Ung suat — bién dang nén (két qua thi nghiém mau va thong s6
Hinh 9. Mét cat tai vi tri gilta ddm U-UHPC kién nghi trong thiét ké)
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Hinh 13. Ung sudt — bién dang kéo (két qué thit nghiém mau va thdng s&
kién nghi trong thiét ké)

- TCVN 11823:2017, Thiét k& cau duong bé

- UHPC thé hién kha ning chiu kéo vugt qua cudng do
kéo khi nut, cho tdi khi soi thép bi kéo bién dang.

- Hé s8 suic khang c6 thé ldy 1,25 xét muc do phan tan
dong déu clia ¢t sai thép.

Hinh 14. Gi6i han bién dang cda cap du ting luc va cia UHPC
Fa €53 furm el Eagfertn Conn Jou foz O fou B

e Moy

Hinh 15. Sttc khang udn ctia UHPC

My=My+ M, + M+ M,

Hinh 16. Tinh todn stic khang udn cda dam U-UHPC

- Luc cat gigi han cudng do chiu nén ctia UHPC: Ve, max

- Gia tri chiu cat clia c6t thép: Vi, s

- Gia tri chiu cat cia UHPC: Vg

- Gia tri chiu cat clia c6t sgi thép: Vea ¢

- T6ng clia ba gia tri chiu ct giGi han: Veg = Vg s + Vi, c +
Vrd, f

- Gia tri thiét ké cta luc cat: Veq < Vrd,total

- Kha ndng chiu cat ctla dam U-UHPC: Vg, toral = Min(Vgg;
VRd, max)

b) Trang thai gidi han st dung

Khi phan tich theo phan ti hitu han, s dung cac phan
mém phan tich két cau MIDAS nhém nghién ciu ¢6 dugc
gidi han vé d6 véng tuan theo TCVN 11823-2:2017 nhu sau:

- Tai trong xe néi chung: L/800
- Tai trong xe va/hodc ngudi di bo: 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

Hinh 19. Bi€u d6 d6 vong do hoat tai HL-93
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Hinh 21. Ung sudt thé dudi dam

4, CONG NGHE CHE TAO DAM

4.1. Trang thiét bi

a) May tron

Mdy tron SKAKO c¢6 thung trén hinh con dong
ROTOCONIX® la loai mdi, két hgp cac nguyén tac tron khac
nhau déng thai. Nguyén tac la tron vat liéu theo moi chiéu:
theo chiéu doc va chiéu ngang, khong cé vung chét nao
trong thuing tron trong qua trinh tron.

Dang hinh nén cta c¢6i tron quay dam bao chat lugng
trén déng déu khdng ké mé tron 16n hay nho, vai caéc mé tir
0,1 + 0,6 dung tich thung tron. Tinh nang nay rat quan trong
vi né cho phép san xuat chat lugng cao khi cho phép tron
két hop 4 chuyén dong theo hai chiéu, c6 thé tiét kiém xi
mang. Mdy tiéu thu dién nang vua phai, mai mon & muc
trung binh, thdi gian trén khodng 6 + 8 phat/ mé. C6 thé
lam sach may nhanh va triét dé, nén c6 thé chuyén déi tu
trén UHPC mau ghi xam sang trén cac loai UHPC mau khac
nhau. C6i tron quay (dao chiéu) cing canh khudy téc dé cao
dam bdo hén hgp UHPC dugc khudy tron triét dé, khong
xuat hién bat c hién tugng vén cuc nao.

} I !: 3 I. 1 £l
! " '.h.'- : lj g g ey |
¢ o ] i =l

Hinh 22. Hé thong mdy tron SKAKO dugc Idp dat tai nha mdy bé tong Thanh
Hung

b) Thiét bi bdo dudng nhiét &m

Thiét bi nhiét am gém nodi hoi, hé théng dan hoi va
buéng bao duéng. D€ bao dudng dam trong diéu kién nha
may, can st dung 15 néi hai ¢é dinh, boc bat cau kién dé tao
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ra budng bdo dudng, va bd control diéu khién nhiét do
budng bao dudng. Vai cau kién hién trudng can 1o va néi
hai di dong, néu cau kién dai vai chuc mét, nén st dung
nhiéu néi hai. Hé théng noi hai vdi 16 hoi d6t bang dau FO,
hodc d6t bang khi gaz, cung véi bd control nhiét d6 va hé
thong éng dan, van, sensor diéu chinh véi dao dong nhiét
cho phép trong budng bao duéng la 5 °C.

Hinh 23. Thiét bi bdo du@ng nhiét dm tai

4.2. Cong tac tron

- Nhiét 6 moéi trudng: < 40 °C,;

- D6 dm khong khi: > 65 %.

a) Chuén bi.

- Tinh toan cap phéi va téng khéi lugng UHPC, phan chia
s6 lugng mé trén phu hop.

- Lap ké hoach tron: thai gian bat dau, thai gian du kién
xong, s6 lugng nhan céng.

- Kiém tra thiét bi dinh lugng vat liéu, hé théng cép liéu.

- Kiém tra may trén: chay thit khéng tai véi cac téc do
khac nhau, kiém tra ctra xa.

- Ki€ém tra van khuén, thiét bi van chuyén, khay chua
hodc phéu rét, mang rot.

- Phun nudc lam &m thung tron, canh tron va xa hét
nuéc thua.

b) Cong tac tron

- Cdp cac vat liéu thanh phan (c6t liéu va chat két dinh)
va ti€n hanh tron vai téc dé thap trong khoang thaoi gian 1
phut.

- Cap 80% lugng nudc tron (cé dung sai + 1kg/md) va
tién hanh tron vai téc dé cao trong khoang thai gian 1 +
2phut.

- Cap ti€p 20% lugng nudc con lai cing phu gia siéu déo
va tién hanh tron véi téc d6 cao trong khoang 3 + 4phut.

- Cap c6t soi thép vdéi ti 1é da dugc khuyén cdo va tién
hanh trén vai téc do cao trong khoadng thai gia 1 + 2phut.

- Xa va ti€p tuc lai cho mé tron tiép theo.

4.3. Quy trinh d6, hoan thién va bao duéng

a) Cong tac d6

- D cao roi clia hén hgp UHPC khi d8 t6i da khong qua
50cm.

- Chiéu day I6p UHPC bao vé c6t thép (tinh t mép ngoai
c6t dai) phai Ién hon 2cm.

- Hén hop UHPC can phai dugc bat dau dé vao tir mot
dau khuén va di chuyén dan dén dau khuén con lai.

b) Hoan thién va bdo dudng
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Bang 1. So sanh céc théng s6 ca ban clia 2 phuong an

No6i dung U-UHPC Super T
Tongmchleu dai 100 100
lién, m
S6 nhip 4 5
Chiéu dai nhip, m 50 38
S6mé 2 2
S tru
S6 lugng dam 16 35
S6 goi cau 0 70
S6 khe co gian 2 6
Béng 2. So sénh gia thanh clia 2 phuong 4n
No6i dung U-UHPC Super T Ghi chu
Gid thanh | ¢ 1 12900.000 | 12.250.000.000
dam
Coc khoan 1.200.000.000
nhoi
Truva mo 300.000.000
cau
G6i cau 2.100.000.000
Khe co 122.500.000 367.500.000
gian
van 400.000.000 875.000.000
chuyén
Cau lap 200.000.000 500.000.000
Téng | 16.869.700.000 | 17.592.500.000
Pon
gia/m? 4819914 5.026.429
mat cau
Ty 18 % 95,9 100

- Cau kién phai dugc hoan thién bé mat UHPC ngay sau
khi hoan thanh céng tac dé.

- Mang méng PVC phai dugc dan phu truc tiép va kin lén
hét toan bd bé mat UHPC ngay sau khi viia d6 xong.

- B6 sung nudc dé gilt cho bé mat UHPC luén m uét va
dé 8m khong khi xung quanh = 90% dén hét 1 ngay tudi.

- Bdo dudng nhiét &m bat budc phai tuan tha theo dung
chi dan ky thuat clia tiing du n cu thé.

- Sy tang va ha nhiét trong qua trinh bao duéng nhiét
am phai tuan tha theo ding chi dan ky thuat thi cong (muc
tang nhiét < 12°C/h, muc ha nhiét < 15°C/h).

4.4, Cong tac du ung luc

Phuang an ché tao dam tir cdc mo-dun riéng |é véi chiéu
dai tr 2 + 5m dé tao su thuan tién cho céng tac ché tao,
dam bao yéu cau ky thuat cling nhu céng tac van chuyén
khi chiéu dai dam lén t&i 50m. Do d6, phuong én du Ung luc
dugc lva chon la cang sau c6 (hoac) khong bam dinh va
dugc thuc hién ngay tai vi tri thi cong du an.

- Cau kién phai dugc hoan thién bé mat UHPC ngay sau
khi hoan thanh céng tac dé.

- Hé th6ng kéo cang sau phai tuan tha cac yéu cau dugc
quy dinh trong chi dan ky thuat thi cong.

- T4t ca cac bd phan cha hé théng kéo cang sau phai
tuong thich véi hé théng tng suat trudc.

- Vta chén day cac 6ng gen va dau neo dap ung chi dan
ky thuat.

- D6i v6i khong bam dinh thi mé, sap chén day cac 6ng
gen va dau neo can dap Ung chi dan ky thuat.

- Cac 16 thong trén 6ng ludn cap phai dugc bé tri & ca
2 dau mut va tai cac diém ma khéng khi hodc nudc c6 thé
tich tu.

- Cac 16 thdng phai dugc danh dau ding dé nhan dang
cap.

- Ong ludn cap va 16 thong phai dugc du chic chan dé
chiu dugc cac tac dong cla viéc d6 va dam UHPC.

Néu trong qua trinh tao Ung suat trudc cla thanh tng
luc cang sau dén mot luc xac dinh ma d6 gian dai thuc té
ctia nhém gém tat cd cac thanh céng tai tiét dién cu thé
khong nam trong khoang + 5 % d6 gian dai tinh toan, hoac
d6 gian dai ctia thanh céang don lé trong nhom khéng nam
trong khoang +15 % d6 gian dai tinh toan, thi phai thuc
hién theo dlng chi dan ky thuat thi céng. Trong trudng hgp
c6 d6 léch so véi théong s6 da du dinh trong qua trinh kéo
cang, chua dugc phép cat bé cac dau mut thanh cang hoac
bom vita vi c6 thé anh hudng xau dén viéc kéo cang lai.

5. SO SANH HIEU QUA KINH TE KY THUAT

Trong phan nay sé trinh bay két qua so sanh hiéu qua
kinh t& ky thuat gitta dam U-UHPC va dam Super T khi xay
dung mét cau co chiéu dai la 200m, chiéu rong 1a 17,5m:

6. KET LUAN

e Vat liéu co sén tai Viét Nam, thiét ké cap phéi cho phép
ché tao UHPC cap cudng d6 150/9 MPa.

e Ché tao dam UHPC (ng suat trudc nhip 16n da lam cha
dugc trong diéu kién Viét Nam.

e Tinh toan mo6 phong va thiét ké dam UHPC da cé
khung tiéu chuan Viét Nam, phan mém chuyén dung, da
dugc tu van thiét ké lam chu.

e V& hiéu qua kinh té ky thuat thi dam U-UHPC nhip
>50m ¢6 thé gidm khodng 5% so vGi phuong an st dung
dam super T bang BTCT thuong.
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Co sd khoa hoc va thuc tien cua dé xuat su dung
cat bién thay thé vat lieu dat dap nén duong

> PGS.TS HOANG HA", TS NGUYEN VAN THANH"

Trong cdc gidi phap kha thi tim kiém vat lieu thay thé cat séng, phuong an nghién cuu
su dung cat bién hoac cat nhiém man thi cong nén duong co trién vong rat lén va co
tinh dai han, dac biét quan trong va can thiét cho khu vuc BBSCL.

1.NGHIEN CU'U VA SU DUNG CAT BIEN & CAC NUGC
TREN THE GIGI

Nghién cttu cho thdy, mét s6 nudc va vung lanh thé trén
thé gidi da trién khai nghién ctu va thuc hién sir dung cat
bién tai mot s6 du an xay dung két ciu ha tang giao théng
d6 thi nhu: Hong Kong, Singapore, Nhat Ban, cac nudc
Trung Béng...

Hang nam, Anh khai thac khodng 13 triéu tan cat bién
dé xay dung. Cac nudc chau Au cling tiéu thu 6 - 7 triéu tan
cat bién mbi nam. Trong d6 hon 90% lugng cat bién dugc
khai thac cho xay dung, c6 45% dugc st dung dé san xuat
bé tong.

Cac du an cao sG ha tang & Anh, san bay 6 Hong Kong,
sy ma rong thanh phé & Singapore va céac tda nha & Trung
Do6ng la cac du an dién hinh st dung cat bién dé thay thé cat
sdng trong xay dung.

Singapore la mét trong nhiing nudc phai nhap khau cat
xay dung I&n nhat trén thé gidi véi lugng nhap khau cat
khoang 40 triéu tan trong nam 2016. Nguén cung cap cét
nhap khau cla Singapore chd yéu ti cac nudc trong khu
vuc nhu: Campuchia, Malaysia, Viét Nam... dang bi han ché
dan do cac nudc tiing budc han ché viéc khai thac va xuat
khau cat.

Cat bién 13 loai vat liéu sdn co vdi tri lugng rat I6n &
hau khap céc vuing bién trén thé gidi. Vdi viéc thiéu hut trit
lugng va ngudn cung cap cbt liéu c6 chat lugng tét phu
hop vdi cac tiéu chudn hién hanh cla cac nudc trén thé
giGi dé cung cap cho nhu cau xdy dung cac céng trinh, cat
bién dang dugc nghién ctru st dung nhiéu trong xay dung

® Hpi KHKT Cau Puong Viét Nam
™9 Q.Vién truong Vien KHCN GTVT
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dudng sa vai nhu cau st dung vat liéu rat I6n & nhiéu nudc
trén thé giéi.

Cac nghién cidu trén thé gidi cling cé cac danh gia vé
viéc sir dung cat bién lam vt liéu ddp nén dudng: Vat liéu
cét khai thac ngoai bién thudng tron, déu hat nén khi st
dung lam vat liéu dap nén dudng sé kho lu lén va kho dam
bao tinh 6n dinh lau dai cta nén dudng khi chiju tac dong
cla tai trong dong, nhat la trong diéu kién bi ngap nudc...

Vi vay, trén thé gidi hién nay, nhin chung khéng su
dung ddc lap cét bién dé xay dung nén dudng néu st dung
thudng phai dugc xt ly 6n dinh (bang xi mang, tron véi da
dam hoac cac vat liéu tuong duong...).

2.NGHIEN CUU VA SU DUNG CAT BIEN G VIET NAM

2.1. Nhiing két qua buéc dau

Viét Nam véi 28 tinh thanh c6 bién s& hitu 3.260 km
chiéu dai bd bién bao boc lanh thé theo 3 huéng: Déng,
Nam va Tay Nam v&i téng dién tich 208.560 km? chiém 41%
dién tich ca nudc, trit lugng cat bién clia nudc ta rat 16n va
chua cé mét s6 liéu udc tinh nao dén nay dugc dua ra mot
cach day dua.

Tuy nhién, van dé nay cling da s6m dugc quan tam va
da c6 nhirng két qua budc dau. Theo cac két qua diéu tra,
nghién ctu hién c6, vung bién nudc ta c6 tiém nang 16n vé
khoéng san VLXD; da xac dinh dugc 30 vung trién vong véi
téng tai nguyén du béo gan 150 ty m>,

Trong d6, cac vuing bién tinh Binh Thuan va Ba Ria - Viing
Tau, vung bién Séc Trang, vung bién Pha Quéc - Ha Tién,
vung bién Hai Phong - Quang Ninh... rat trién vong, c6 thé
quy hoach tham do, khai thac.

Didc biét, th ndm 2006 - 2009, Trung tdm Dia chat va



khoang san Viét Nam da thuc hién Dé &n "Khao sat danh gia
tiém nang tai nguyén khoang san vung bién ven bd tinh Séc
Trang, ty 1& 1/10.000" da danh giad dugc nguodn tai nguyén cat
san VLXD va san Iap tai khu vuc bién néng tinh S6c Trang 1én
t6i 13 ty m>. Cat bién Séc Trang dap ung duoc tiéu chudn Viét
Nam 2006 vé nguyén liéu lam VLXD va san lap.

Hién nay, cac tinh Tra Vinh, Kién Giang déu da cap phép
khai thac cat bién dé phuc vu san Iap nén cac du an 16n sat
bién nhu nhiét dién hodc khu dan cu 1an bién. Nhu tai Kién
Giang da cap phép khai thac véi trir lugng 15 triéu m® va
c6ng suat khai thac gan 5 triéu m*nam.

Nhu vay, trit lugng cat bién, cat nhiém man khu vuyc bién
néng DBSCL c¢é tiém nang la rat 1én, c6 kha nang dap Ung
nhu cdu, can cé cac danh gia vé dap ung cac chi tiéu ky
thuat cla cat dap nén dudng.

2.2. Mt sé nghién citu, dé xuat tiéu biéu

Hién nay, viéc nghién cttu st dung cat bién lam vat liéu
dap nén dudng chua c6 nhiéu nghién ctu dugc cong b &
Viét Nam. Mot s6 nghién ctu sir dung ddc 1ap cat bién lam
nén dudng 6t6 méi chi diing lai & két qua nghién ciru so bd
ban dau, thit nghiém trong pham vi hep hay trong phong
thi nghiém; chua c6 thi cong thi diém trén quy mé 16n va
theo doi, danh gia toan dién. Mot s6 nghién ctu, dé xuat
tiéu biéu nhu:

(1). Nghién ctu st dung cat bién ti Bdc vao Nam dé ché
tao bé tdng mac thap, st dung cho dudng cap thap (Trudng
PH GTVT);

(2). Nghién ctu st dung tro bay nhiét dién két hop cat
man, nuGc man va cot sgi thay tinh FRP trong céng trinh ha
tang ven bién va hai dao (Trudng PH Xay dung, nam 2017);

(3). Nghién cttu kha nang st dung cat bién trong xay
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Hinh 1 - Tong leong cdt bién dwoc khai thac hang nam tai
cac nudc.

dung dudng bo tai Viét Nam (Trudng BPH Xay dung, nam
2020);

(4). D& xuat danh gia so bd kha ndang st dung ngudn
cét bién cho cong tac dap nén dudng du an Tan Vi - Lach
Huyén (nam 2014).

(5). Nghién cttu stt dung cat nhiém man lam vat liéu san,
dap nén dudng (Dé tai 31/19-DTDL.CN.CNN - Trudng DH
Xay dung, nam 2019 - 2021);

(6). Bai bao “RESEARCH THE POSSIBILITY OF USING SEA
SAND IN ROADBED CONSTRUCTION IN VIETNAM” dang Tap
chi quéc té International Journal of GEOMATE, thang 01/2021
clia cac tac gia Viet-Phuong NGUYEN, Duy-Hoa PHAM, Phu-
Doanh BUI, Ngoc-Thinh BUI, va Dang-Viet-Anh NGUYEN -
Trudng DH Xay dung c6 dé cap tdi st dung cat bién trong thi
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Bang 3. Cac loai dat man (phan theo ndng dé) va anh hudng déi véi cay trong (Ngudn: Utah State University).

Phan loai dat man | Do dan dién cta dat (dS/m) | Néng d6 mudi hoa tan (%o) | Anh huéng dén cay trong

Khéng man 0-2 0-1,28 Man anh huéng khéng dang ké

Man it 2-4 1,28 - 2,56 Nang suat ctia nhiéu loai cay c6 thé bi gidi han
Man trung binh 4-8 2,56 -5,12 Nang suat ca nhiéu loai cay tréng bi gisi han
Man 8-16 512-10,24 Chi mot s6 cay trong chiu dung dugc

Rat man > 16 > 10,24 Chi rat it cay tréng chiu dung dugc.

Bang 4. Phan loai nuéc theo dd man (Nguoén: Wikipedia).

Tinh trang d6 man Do man mg/l M6 ta st dung

Tuoi <500 Udng va tudi tiéu

Ngoai lé 500-1.000 Hau hét viéc tudi tiéu, tac ddng xau dén hé sinh thai tré nén ro rang.
Nudc Ig 1.000-2.000 Chi tudi cho 1 s6 cac cay tréng

Nudc mudi 2.000-10.000 St dung cho vat nuoi

Man cao 10.000-35.000 Nudc rat man

Nudc mudi >35.000 Nuéc bién

Bang 5. Phan loai dat man theo TCVN 9167:2012.

Tén nhém loai Loai dat

Chi tiéu phan loai

bat man 1-Dat rat man

PHkcl 16n hon 5,5
TSMT tur 1,0 dén 1,5% TLDK

2 - D4t man

PHkcl I6n hon 5,5
TSMT tir 0,5 dén 1,0% TLDK

P4t man chua 3 -Patrat man chua

PHMTkcl nhé hon 5,5
TSMT tu 1 dén dudi 1,5% TLDK

4 - Bat man chua

PHkcl nhé hon 5,5
TSMT tur 0,5 dén duéi 1,0% TLDK

Pat chua man 5 - Dat rat chua man

PHkcl nhé hon 4,5
TSMT tUr 0,5 dén dudi 1,0% TLDK

6 - Dat rat chua it man

PHkcl nhé hon 4,5
TSMT tir 0,25 dén dudi 0,5% TLDK

7 - D4t chua it man

PHkcl tu 4,5 dén 5,5
TSMT tur 0,25 dén dudi 0,5% TLDK

CHU THICH: Cdc ky hiéu trong Béng:

- TSMT: Téng sé mudi tan; - TLDK: Trong lugng ddt khé; - PHkcl: D6 chua trao doi

cbng nén dudng 6t6 bang phuong phap dap xen ké (day la
san pham nghién ctu clia Dé tai cdp qudc gia 2017).

(7). Bai bdo "Effect of Compaction Ratio, Frequency,
Stress Amplitude and Cyclic Stress Ratio on the Dynamic
Characteristic of Sea Sand Material under Vehicle Loading"
dang Tap chi quéc t€ Geotechnical Engineering Journal of the
SEAGS & AGSSEA Vol. 52, thang 03/2021 cla cac tac gia Nguyén
Chau Lan, H.H. Nguyen Q.P. Nguyen, D.H. Ngo va D.M. Nguyen
- Trudng PH GTVT nghién clru Ung x{f clia cat bién khi bi tac
déng cla tai trong déng do xe chay, cho thdy cat bién khéng
bi hoa léng trong diéu kién xe chay thong thudng.
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Dé tai “Nghién cru kha nang sir dung cat bién trong xay
dung dudng bé tai Viét Nam” do Trudng BH Xay dung thuc
hién ndm 2020 da dua ra mot s6 nhan dinh: Cat bién dap
ing G ban dap Ung dugc cac yéu cau, tiéu chudn vé vat
liéu dau vao cla tiéu chudn TCVN 9436:2012. Tuy nhién, cat
bién c6 nhiing nhugc diém nhu hat min, rdi rac, gidm thé
tich khi ti€p xuc véi hai am... nén phai c6 phuong an xu ly
thém (d6i véi vat liéu hoac thié€t ké nén dudng) thi méi ap
dung dugc.

B6 KH&CN da phé duyét va tién hanh trién khai nhiém vu
KHCN cap quéc gia “Nghién ctu st dung cat nhiém man lam



vat liéu san, dap nén dusng” (Dé tai 31/19-DTPL.CN.CNN, do
Trudng DH Xay dung thuc hién ti nam 2019 - 02/2023). Dén
nay, da trién khai nghién ctu cac néi dung ly thuyét, cac thi
nghiém trong phong thi nghiém va chua trién khai thi cong
doan thuc dia hién trudng, chua trién khai cong tac danh gia
nghiém thu két qua nghién ctu thuc hién dé tai. B6 GTVT c6
van ban dé nghi Bé KH&CN phéi hgp thuc hién va chuyén
giao cac két qua nghién clru ctia dé tai.

B6 TN&MT dang lap dé xuat thuc hién Dy an “Danh gia
tai nguyén khodng san, phuc vu khai thac cat bién, dap ting
nhu cau san lap cac du an dudng cao t6c va ha tang giao
théng, dé thi viung DBSCL”. Du an clia B6 TN&MT nham dat
muc tiéu (i) Khoanh dinh dugdc cac khu vuc c6 cat bién lam
VLXD véi tai nguyén khoadng 1ty m?® va tinh kha thi khai thac
dé phuc vu xay dung co s& ha tdng vung PBSCL, ving Béng
Nam bé; (i) B& ban d6 san pham clia du an gém cac ban d6
chuyén mon ty 1é 1: 25.000... thai gian tu 2022 - 2024.

Tai khu vuc DBSCL, chua c6 du an xay dusdng bo dau tu
céng nao st dung cat bién d3p nén, ngoai trir mot s6 cong
trinh dudng trong ndi bé khu d6 thi, dudng ndi bé nhu: Cac
khu 18n bién Rach Gia, Nhiét dién Duyén Hai, Khu dé thi
Saigon Sports City - Thi Buc.

3. QUY PINH PHAP LY VE SU DUNG CAT BIEN THAY
THE VAT LIEU DAT DAP NEN PUONG

3.1. Trén thé gidi

Do trong thanh phan cat bién hodc cat nhiém man cé
chira ham lugng muéi nhat dinh. Khi st dung lam vat liéu
san nén hay thay thé lam dat dap nén dudng giao théng,
mudi c6 thé bi hoa tan trong nudc va lan téa dén dat dai
khu vuc xung quanh.

Vi vay, & nhiéu nudc trén thé gidi da dua ra cac quy dinh
vé d6 nhiém man déi vai dat/nudc khu vuc co vat nudi, cay
trong.

D6 man la su hién dién cta cac loai mudi hoa tan trong
nudc va dat. Cac loai dat, nudc nhiém man va anh huéng
cUa dat man va nudc nhiém man dén cay tréng va vat nuoi
dugc thé hién & cac Bdng 3 va Bdng 4, Bang 5.

3.2. Tai Viét Nam

Hién nay & Viét Nam chua c6 quy dinh chung vé dé man
déi vai dat/nudc khu vuc cé vat nudi, cay trong. Tuy nhién
theo TCVN 9167:2012: Cong trinh thay lgi - Bat man quy
trinh rlfa man c6 quy dinh vé d6 man cda dat, &6 man cla
nudc dung dé rlra dat & viing déng bang ven bién dé trong
[da.

Pham vi 4p dung cda tiéu chuén ciing cho phép ap dung
dé rira man cac loai dat tréng cdy cong nghiép, cay luong
thuc va cay thuc pham khac. Cu thé quy dinh cua tiéu chuan
nhu sau:

Quy dinh vé d& man cda nudc dung dé rtia dat man: Do
man clia nudc dung dé rira man phai dat dudi 1g trong 1L
nudc. Péi véi vung dat man nhiéu, khan hiém nguén nuéc
hodc nudc & cudi hé théng thay lgi bi nhiém man thi néng
d6 man clia nudc ria cho phép dudi 1,5g trong 1L.

Nhu vay, theo pham vi ap dung cdia TCVN 9167:2012, cé

thé st dung cac quy dinh vé dé man clia nudc va dat cla
tiéu chuan nay dé danh gia &nh huéng dé man cta cat bién
st dung dap nén dudng téi moi trudng dat va nudc trong
khu vuc thi cong.

Ngoai ra, cac théng s6 méi trudng cla dat, nudc trong
pham vi thuc hién thi diém cling nén so sanh, ddi chiéu vai
cac quy chuan ky thuat méi trudng nhu: QCVN 08 -MT:2015/
BTNMT; QCVN 09 - MT:2015/BTNMT; QCVN 03 - MT:2015/
BTNMT; QCVN 43:2017/BTNMT.

Qua céac quy dinh néu trén, nhan thay, tai Viét Nam hién
nay, khéng c6 quy dinh nao cdm s dung vat liéu cét bién
lam vt liéu ddp nén dudng. Cat bién c6 thé st dung lam vat
lieu cho nén dudng néu nhu cé cac chi tiéu co ly héa thoa
man cac tiéu chudn hién hanh.

Trong trudng hop st dung cét bién cho nén dudng, can
phai tinh toan ky dé dam bao nén dudng st dung cat bién
phai théa man cac yéu ciu va phai co6 giai phap dé dam bao
thi cdng thuan Igi, ddm bao yéu cau chat lugng, dap tng
cac yéu cau vé moi trugng.

4. KET LUAN

Cat bién 1a loai vat liéu c6 sén vai trit lugng 16n & hau
khdp cac vliing bién trén thé gigi ciing nhu & Viét Nam. Cat
bién dang ngay dugc st dung nhiéu trong xay dung cg s&
ha tang vdi nhu cau st dung I6n & nhiéu nudc trén thé gidi.

Cac nghién ctu trén thé gidi va Viét Nam da chi rd vat
lidu cat khai thac ngoai bién thuding tron, déu hat nén khi st
dung lam vét liéu ddp nén dudng sé kho lu lén va kho dam
b3o tinh 6n dinh lau dai cta nén dudng khi chiu tac dong
cla tai trong dong, nhat 1a trong diéu kién bi ngap nuéc. Vi
vay, hién nay nhin chung khéng stt dung doc lap cat bién dé
xay dung nén dudng, néu sir dung thudng phai dugc xur ly
6n dinh bdng xi mang, d3p xem ké hodc céc gidi phap gia
cuong khac.

Ngoai ra, hdu hét cd hat cla cét bién Ia hat min, trong
qua trinh van chuyén vat liéu va nén dudng thi céng chiu
tac dong cda thdi tiét (gid, nang) sé gay ra bui ra xung
quanh moéi truong va khu dan cu.

Bén canh d6, cat bién c6 chita mét lugng nhat dinh mudi
hoa tan. Vi vay, st dung cat bién lam nén dudng, trong qua
trinh xay dung va hoat déng, do anh hudng cla thai tiét,
khi hau, diéu kién thay van, cac muéi hoa tan va cac ion sé
c6 thé cudn theo dong nudc dnh hudng dén xung quanh,
dac biét 1a dat néng nghiép, c6 thé dnh hudng dén su sinh
trudng va nang suat cay tréng, cudc séng khu dan cu quanh
du an. Vi vay, can phai cé giai phap va c6 danh gia tac dong
mai trudng vé viéc st dung cét bién dap nén dudng trong
thoi gian khai thac.

Viéc nghién ctu, sir dung cat bién lam vat liéu dip nén
dudng tai Viét Nam hién nay con han ché&, mac du da co mot
s6 nghién ctu trong phong thi nghiém nhung chua duoc
thi diém &p dung trén du an dudng 6 t6 16n; cdng nghé thi
cong, nghiém thu chua cé hodc chua hoan chinh, dac biét la
daéi véi truding hop dung két hgp véi cac loai vat liéu khag;
chua cé hé théng don gia dinh muc day du.
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Vap dung cho'nen du’min tal V‘Ieft Nm ';ff',

> PGS.TS HOANG HA", TS NGUYEN VAN THANH"

Do yéu cau ky thuat cho vat lieu dat dap nén dudng rat chat che nen viec tim kiém cac
giai phap phu hop, bao dam nguén cung ung gap nhiéu kho khan, gia thanh cao. Binh
hudng chung la thao g6 kho khan vé nguén cung ting nhung bao dam kiém soat chat
luong, do 6n dinh lau dai va kiém soat téng muic dau tu.

1. GIAI PHAP THAY THE VAT LIEU DAT DAP

Giai phap dugc ap dung phé bién va da dugc kiém chiing
phu hgp véi thuc té xay dung cac tuyén dudng giao théng
trong nhiéu nam qua, dac biét vai vung DBSCL, la dung vat liéu
céat séng ty nhién. Tuy nhién, do nhiéu nguyén nhan nén vat liéu
cat ty nhién da ngay cang khan hiém.

Trudc thuc té d6, Bo GTVT da chi dao cac co quan chiic nédng
nghién ctru st dung cét bién thay thé cat ty nhién dung cho
vat liéu ddp nén dudng. Gidi phap nay dugc danh gid la cé trién
vong, dang dugc trién khai & giai doan thi diém. Do cau tric
thanh phan hat va thanh phan héa hoc clia cat bién cé nhiing
diém khéc biét so vdi cat séng tu nhién nén qua trinh nghién
cUu tap trung danh gia cac chi tiéu ky thuat cta loai vat liéu nay,
trong dé tap trung nghién ctu vé chi tiéu dd nhiém man.

Tai thai diém nay, nhin chung khéng st dung doc 1ap cét
bién dé xay dung nén dudng, néu st dung thudng phai dugc
xU ly 8n dinh bing xi mang, dap xen k& hodc cac gidi phap gia
cudng khac.

Ngoai ra, hdu hét ¢ hat cla cét bién 1a hat min, trong qua
trinh van chuyén vt liéu va nén dudng thi cong chiu tac dong
clia thai tiét (gid, nang) sé gay ra bui ra xung quanh méi trudng
va khu dan cu.

Bén canh do, cat bién c6 chira mét lugng nhat dinh mudi
hoa tan. Vivay, sirdung cat bién lam nén dudng, trong qué trinh
xay dung va hoat dong, do anh hudng cua thai tiét, khi hau,
diéu kién thly van, cdc mudi hoa tan va cac ion sé c6 thé cudn
* Hpi KHKT Cau dwong Viét Nam
™9 Q.Vién truéng Vien KHCN GTVT
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theo dong nudc gay anh hudng dén moi trudng xung quanh.

Pic biét di véi dat ndng nghiép, c6 thé anh hudng dén
su sinh trudng va nang sudt cay trong, cudc song khu dan cu
quanh du an. Do vay, can phai co giai phap va c6 danh gia tac
déng maéi trudng vé viéc st dung cat bién dap nén dudng trong
thdi gian khai thac.

2. GIAI PHAP THAY THE KET CAU NEN BUONG - SU
DUNG CAU CAN

2.1. Pham vi iing dung ctia cau can (Viaduct)

+ Cau dan, cau vugt dudng tai cac ndt giao cat, vugt thung liing.

+ Thay thé cac doan dudng dia chat yéu, xt ly nén mong ton
kém hoac khéng én dinh.

+ Dung cho céac tuyén dudng di cao trong dé thi.

+ Tai vi tri tuyén dudng giao théng cé nhu cau dan sinh,
thodt 10 phia dudi.

+ Tai vi tri dap cao, khdng dap Uing yéu cau canh quan, kién tric.

+ Tranh cac vi tri sudn ndi dia chat xau, thudng xay ra sut
truot, da rai, da lan.

+ Tai vi tri tuyén dudng han ché dién tich giai phong mét bang.

+ C6 thé ap dung trudng hgp khan hiém vat liéu dat dap
nén dusng.

2.2. Cac vu diém cda phuong an cau can thay thé doan
tuyén duéng dip thong thuong

+ Két cdu 6n dinh, chdc chan, kiém soat do Iun, yéu té hinh
hoc tét.

+ My quan, kién tric dep, théng thodng khong gian dudi cau.

+ Thoét IG, phuc vu dan sinh t6t, méi trudng sinh quyén 2
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bén tuyén dugc cai thién.

+ DGi véi cac doan tuyén di qua ving dia chat yéu thai gian
thi cdng nhanh hon do khéng can thai gian gia tai chd xdr ly 6n
dinh nén dat.

+ Chiém dung dién tich xay dung it hon.

+ Khéng yéu cau cung ting vat liéu dat dap Ién.

+ Gia thanh cao hon giai phap dap nén thong thudng co x
ly dat yéu. Miic chénh cao vé chi phi phu thudc vao dia chat, dia
hinh doan tuyén di qua, vGi cac viing dat yéu trung binh thudng
6 gia thanh cao dang k&, tuy nhién, v6i ving dat c6 I16p dat yéu
sau thi phuang an nay cé gia thanh cao hon khéng qua nhiéu
(kinh nghiém chi khoang 10 - 20%).

Kinh nghiém & cac nudc tién tién khi xdy dung cac tuyén
dudng 6t6 cao téc qua ving déi ndi va dat yéu cac doan tuyén
strdung ciu can chiém tir 25 - 40% téng chiéu dai tuyén; véi cac
tuyén dudng sat cao téc chiém tl 50 - 70% chiéu dai tuyén.

2.3. Kinh nghiém sir dung cic phuong an cau can thay
thé doan tuyén duéng dap théng thuéng & Viét Nam

+ Da 4p dung réng rai, hoan toan lam chi cong nghé, trang
thiét bi, kinh nghiém thiét k&, thi cdng, duy tu, bao tri.

+ Da ¢6 nhiéu kinh nghiém, lua chon dugc giai phap hop ly
la cu bé tong 6t thép du ting luc nhip gian don, chiéu dai tu
25-40m

+ Chi phi duy tu, bdo tri thap, dé stra chiia, thay thé.

Pa cé nhiéu kinh nghiém chiing minh hiéu qua clia van dé
nay nhu Dy an cao t6éc TPHCM - Trung Luong da so sanh va s
dung 13 km cau can/40 km tuyén qua vung dat yéu.

3.CAC GIAI PHAP CAI TAO DAT TAI CHO

Tha tudng Chinh pha da ban hanh Quyét dinh s6 1266/QD-
TTg ngay 18/8/2022 vé Chién lugc phét trién chién lugc VLXD
Viét Nam thai ky 2021 - 2030, dinh huéng dén nam 2050. Theo
Quyét dinh nay, Thi tudng Chinh pht phé duyét ting budc
thay thé, giam ap luc cho viéc khai thac cat séng tu nhién hién
nay (st dung cat nghién, cac vat liéu tai ché tir phé thai céong
nghiép xay dung, cat bién...).

Trugc d6, Tha tudng Chinh pha da c6 Chi thi s6 08/CT-
TTg ngay 26/3/2021 vé viéc ddy manh xa ly, st dung tro, xi,
thach cao clia cac nha may nhiét dién, hoa chat, phan bon
lam nguyén liéu san xudt VLXD va trong c6ng trinh xay dung
(Chi thi s6 08/CT-TTg).Thuc hién Chi thj s6 08/CT-TTg, B&é GTVT
da chi dao Vién KH&CN GTVT céng bé TCCS 02:2022/VKHCN
"Pudng giao thong ndng thon - Lép da dam chen vita xi mang
st dung tro bay nha may nhiét dién dét than - Thi céng va
nghiém thu" dé lam ca s& &p dung cho cac dudng giao théng
néng thon ’;

+ Da thi nghiém mot s6 héa chat cai tao dat nhu DZ33,
DHD 101, Soil Stabilizer.....; gidi phap ché bi nhu trén véi, xi mang
nhung hiéu qua phu thudc vao tinh chat tirng vung dat.

4. KET LUAN VA KIEN NGHI

Giai quyét van dé khan hiém vat liéu xay dung, dac biét la
van dé vat liéu dap cho cac du an xay dung céc tuyén dudng
giao thong la van dé rat 16n, mang tinh quyét dinh tién do, chat
lugng va gia thanh cong trinh can né luc tap trung giai quyét.

Sir dung héa chdt DHD 101 gia c¢6 mdt nén ¢ Tdy Nguyén.

Kinh nghiém clia cac nudc trén thé gidi va & Viét Nam da chi
ra rang can nghién ctru, thir nghiém nhiéu gidi phap moét cach
da dang va linh hoat, thich hop véi yéu cau khac nhau vé quy
md, yéu cau chat lugng, tién do, diéu kién cu thé cla ting dia
ban xay dung dé dat dugc muc tiéu dé ra.

DGi véi Viét Nam, thuc té da chiing minh giai phap cau can
vGi két cdu bé téng cot thép du ting luc nhip gian don c6 nhiéu
uu diém c6 thé gidi quyét co ban van dé. Tuy nhién, d€ dam bao
dat hiéu qua cao vé cac mat ky thuat, chat lugng, gia thanh hop
ly, bdo vé moi trudng can cé su phan tich, so sanh ki ludng giai
phap cau can (giai phap xay dung doan tuyén di trén cao) vai
cac phuong an khéac dé c6 du co s& lua chon phucng an ¢é hiéu
qua nhat.

Giai phap nghién c(ru st dung cac vat liéu thay thé khac nhu
cai tao bun dat, x{ ly, st dung tro, xi, thach cao clia cdc nha may
nhiét dién, hda chat, phan bén lam nguyén liéu san xuat vat
liéu xay dung, san xuat cat nghién, cat bién thay thé cat séng tu
nhién dé thi cdng nén va méng dudng giao théng cling rat cé
trién vong dap Uing yéu cau mét cach ca ban, lau dai can dugc
quan tam tng dung.

Kién nghi cac co quan quan ly, tu van, nha thau... tap trung
ra soat, hoan thién cac van dé lién quan dén cac loai vat liéu nay,
trong do, ddc biét hoan thién co s& khoa hoc, phap ly, hiéu qua
kinh té - xa hoi clia cac loai vt liéu dé c6 thé ting dung linh hoat,
hiéu qua nhiéu giai phap st dung vat liéu vao thuc té xay dung
cac cong trinh giao théng, mang lai Igi ich to I6n cho su phat
trién dat nudc.
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! Theo bdo cdo 56 1172/BXD-VLXD ngdy 28/3/2023 cua B¢ Xdy dung
vé viéc téng hop, bdo cao tinh hinh trién khai thuc hién Chi thi sé 08/
CT-TTg ngay 26/3/2021.
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“Khong gian rung trong trung tam”
Co héi phat trién dé thi Ha Noi ban sac - bén viing

> THS.KTS PHAM HOANG PHUONG"

Néu danh gia nhan dién cu thé cac cac dac trung rieng vé diéu kién tu nhién, van hoa,
dinh husng phat trién kinh té - xa hoi, co thé thay viéc t8 chitic mé hinh rung trong trung
tam thanh phé cting khéng phai la qua khd, cting nhu sé déng gép nhiéu gia tri thiét thuic
cho Thu dé ca ¢ hién tai ctng trong tuong lai.

hai gian gan day, trong ky thdm dinh nhiém vu diéu

chinh quy hoach chung Thu dé Ha Néi dén ném 2045,

tam nhin dén nam 2065, mét ndi dung dugc dé xuat

TP Ha Noi nghién cdu dua vao trong nhiém vu quy
hoach Ian nay chinh la nghién céru mé hinh nha xay nén, d6
thi nén, nhung trong nha cé vudn cay, trong thanh phé c6
riing & khu vuc trung tam. Sau khi dugc dua ra, da cé nhiéu
y kién luan ban vé néi dung nay, dac biét ban khoan vé tinh
kha thi va lgi ich cGa dinh hudng trén. Tuy nhién, néu xem
xét dong bé cac dinh hudng ciia nhiém vu quy hoach, nam
ré ban chat ndi ham ctia dinh huéng va cac dac thu vé diéu
kién tu nhién, kinh té&, xa hoi cia Ha Noi thi c6 thé danh gia
day 1a mot dinh hudng tuy tdo bao. Néu dugc trién khai va
hoan thanh cac muc tiéu, s&é mang lai nhiéu Igi ich thiét thuc
va hoan toan c6 tinh kha thi.(Hinh 1,2)

Nhu da biét, y tudng t6 chiic khéng rirng trong dé thi cé
thé hiéu dan gian 1a t6 chuc nhirng khodng khéng gian cay
xanh rat I6n véi quy mé rong tor mot dén mét vai chuc ha tai
khu vuc trung tam d6 thi. Tai nhiéu d6 thi trén thé gidi, dac
biét la thu d6 cda nhiéu qudc gia phat trién, khong gian riing
trong trung tam thanh phé da xuat hién tur kha lau déng gop
nhiéu cho thuong hiéu va tinh nhan dién, gia tri tién ich séng
sinh thai d6 thi nhu: khu céng vién Millenium tai TP New York
(Hoa Ky), cong vién Sparrow Hills va khu béao ton hoang da
Setun River Valley (Thi d6 Moscow, CHLB Nga), cong vién
rung Boulogne va Vincennes (th d6 Paris, CH Phap)... Tai thu
do Tokyo (Nhat Ban), tf nhirng nam 1980, cac nha quy hoach
dé thi con dé cap han thanh mét khai niém riéng la “Lam
nghiép d6 thi - Urban Forestry”, trong dé hé théng cac cong
vién riing trong viing Tha dé Tokyo dugc quy hoach thanh

™ Vién Kién triic Quéc gia, B¢ Xdy dung
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mot hé thng két ndi lién théng dé mang dén cho Tokyo mot
dién hap dan dac trung riéng, gilp tao ra thé can bang sinh
thai véi cac khu & d6 thi cao tang mat d6 cao.(Hinh 3)

Dic biét, can xem xét mo hinh quy hoach “riing trong dé
thi” v&i mot sé cadc mo hinh quy hoach co s6 truée day nhu:
mo hinh “Thanh phé vudn - Garden City” dugc dua ra lan dau
tién t'nam 1898 clia quy hoach gia Ebenezer Howard (Vuong
qudc Anh) ¢é cau tric don tuyén (khi la t8 hgp cau tric cac
hinh tron déng tam ctia 1 thanh phé me c6 58 nghin dan va
6 thanh ph6 con, méi thanh phé con 1a khéng gian xanh phu
trg c6 cdu trac hinh tron véi khu trung tdm réng khoang 2,2
ha la vudn hoa va hé th6ng cac cong trinh cdng cong bé tri
xung quanh). Hodc mé hinh D6 thi sinh thai - Ecology City va&i
mat dé cay xanh cao tai Singapore rat phu hop véi cac dé thi
tré, hién dai, quy mo dién tich vira va nhé, dugc quy hoach
va dau tu dong bé, dién tich cac khu vuc lich st va d6 thi
hién hiru it va c6 tinh dan trai ca chiéu rong va chiéu cao véi
nguén luc dau tu 16n [2]. (Hinh 4)

Tai Viét Nam, y tudng vé quy hoach t6 chiic khéng gian
xanh mat dé cao hay rung trong do thi ciing khéng phai la
mdi. Cu thé, véi dé thi Da Lat (tinh LAm Dong) da tiing lan
lugt ap dung y tudng "chudi ho sinh hoc" ctia KTS. Hébrad
trong d6 an quy hoach dau tién dugc duyét (nam 1923), va
quy hoac h bé tri khu vuc Déi Cli bén canh hé Xuan Huong
tha méng & khu vuc trung tdm trong d6 an quy hoach (nam
1943) cla KTS Lagisquet va tiép tuc dugc ké thira trong y
tudng quy hoach “Thanh phé trong riing - riing trong thanh
phé” trong d6 an Quy hoach chung TP Pa Lat va ving phu
can dén nam 2030, tam nhin 2050 gan day nhat. (Hinh 5)

V@iriéng Tha d6 Ha Noi, trong thai gian trudc day y tuéng
t6 chic cac khéng gian xanh tién ich tai khu vuc trung tam
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cling da dugc nung nau thuc hién khi lay song Héng lam truc
canh quan trung tam, tao co héi sir dung cac khong gian dat
nong nghiép hai bén bd séng thanh cac khu cong vién cay
xanh quy mé 16n, gép phan phat trién kinh té - xa hoi, tao
dung ban sdc sinh thai, cling nhu t6 chic cac khong gian
cong cong tién ich cho ngudi dan.

Tuy nhién, do diéu kién rat khac biét gitra Ha Noi véi cac
d6 thi khac trén thé gidi va trong nuéc (nhu Da Lat), nén viéc
ap dung mo hinh ring trong d6 thi véi khu vuc trung tam Ha
Noi clng phai c6 nhiéu khéc biét phu hop véi ca muc tiéu
dinh hudng phat trién dé thi cling nhu diéu kién dac trung
thuc tién. Nhung, néu danh gia nhan dién cu thé cac cac dac
trung riéng vé diéu kién tu nhién, van hoa, dinh hudng phat
trién kinh té - xa hoi, c6 thé thay viéc t6 chiic mé hinh riing
trong trung tam thanh phé ciing khong phai la qua kho,
cling nhu sé déng gép nhiéu gia tri thiét thuc cho Thi dé ca
@ hién tai cling trong tuong lai.

V6i nhiém vu phé duyét quy hoach tha d6 Ha Noi dén
nam 2045, tam nhin dén nam 2065, mot y tudng quy hoach
t6 chiic riing trong trung tam do thi, vé ban chat, déi véi Ha
No6i noi riéng dinh huéng y tudng quy hoach hinh “Riing
trong trung tdm thanh phg” sé mang dén dong thsi mot
hiéu qua va muc tiéu “kép” bao gém: (1) Tao dung tinh nhan
dién vé do thi xanh/ sinh thai trong xdy dung thuong hiéu
dé thi toan cau goép phan phat trién kinh t& xa hoi dé thi,
xay dung dé thi phat trién nang déng, hiéu qua, co stic canh
tranh cao trong nudc, khu vuc va quéc té; (2) Gia tang vé dep
canh quan theo huéng sinh thai cho do thi véi muc tiéu phat
trién dé thi “Xanh - Van hién - Van minh - Hién dai”; (3) Déng
thai gia tang chat lugng tién nghi s6ng cho ngudi dan theo
huéng D6 thi vi nhan sinh (Cities for People)/ d6 thj dang

song (Livable City) khi cac khu riing trong dé thi dong thai
dong vai trd cong vién cay xanh phuc vu nhu cau sinh hoat
van hoa cdng déng, nghi ngai thu gian, luyén tap thé thao...
cb moi trudng séng, lam viéc tét, sinh hoat giai tri chat lugng
cao va co co héi dau tu thuan loi [2].

Mét s8 ca s& cho tinh kha thi va gidi phéap thuc hién dé c
thé thuc hién diéu nay bao gom:

(1) Theo Quyét dinh 1259/QD-TTg ndm 2011 phé duyét
Quy hoach chung xady dung Tha dé Ha Noi dén nam 2030 va
tam nhin dén nam 2050, khu vuc ndi d6 lich s& Ha Noi hién
cé dién tich 3.800 ha. Mét s6 cac nghién ciu danh gia hién
trang cling nhan dién trong khu vuc néi thanh Ha Noéi bao
gom ndi dé lich st, c6 10 cdng vién, 32 vudn hoa; 20 hé nudc
c6 dudng dao. DU c6 dién tich trén téng dién tich toan dé thi
theo quy hoach la kha thap (chi€ém 1,92%), binh quan 2,43 m?/
ngudi cho dan s6 1,8 triéu clia nam 2030, nhung da s6 vuan
hoa céng vién c6 vi tri kha tap trung c6 thé dé dang t6 hop
két nGi thanh hé théng khong gian cay xanh dién tich I6n tai
khu trung tam dé thi nhu kinh nghiém tai Nhat Ban [1].

(2) Mot s6 cac khu céng vién c6 dién tich 16n va rat I6n
nhu Cong vién Thong Nhat - xdp xi 51 ha, cong vién Bach
Thao - trén 33 ha, mét s6 khéng gian ho nudc tu nhién co
dudng dao 16n nhu H6 Tay - 500 ha, hé Trac Bach - 9 ha, hé
Hoan Kiém - 12 ha. Day la co sa rat tét néu phuong an quy
hoach dé thi Ha Noi t6i day vira bao ton t6i da cac khéng gian
xanh nay, khéng cho phép san lap, xam hai dudi bat ky muc
dich va phuong thiic nao, dong thai cé giai phap thiét ké dé
thi véi riéng tiing khu vuc dé gia ting mat dé cay xanh theo
cac tang/ tan cay mét cach khoa hoc (co su két hop gilia cay
xanh béng mat va cay xanh trang tri, dong thai két néi thanh
mot mang ludi téng thé [1].
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Hinh 1. Cong vién Central Park rong 321 ha tai trung tam TP New York (Hoa Ky) dong vai tro khong gian rieng cdy xanh va
sinh thai, vui choi gidi tri, luyén tap thé thao cho nguoi ddn do thi.

..‘k 2 ) . = a3. Hinh 2. Khu cong vién Cong vién Sparrow Hills va Khu bdo t6n hoang da Setun River Valley tai trung
'{"j}ﬂ?‘q/, : ~_~__ o o " tam TP Mosscow (CHLB Nga) va so do cau triic 20 khu viee cong vién cdy xc’mh,,bao gom ca c:dc cong
sy 2§ A vién ring ¢ khu vuc trung tdm TP Mosscow (CHLB Nga) dwroc quy hoach két noi thanh hé thong
hk{j i iﬁ} A d‘&ng nhdt va quan ly phat trién bao ton chat ché aé tao dung tinh sinh thai canh qaun va tién ich
x\"_‘__;'f' W song cho dé thi (1. Cong vién Tushino, 2. Cong vién Izmaylovo, 3. Cong vién Tsaritsyno, 4. Cong vién
=;'..3"'?g — Pokrovskoe-Stresnevo, 5. Cong vién Sparrow Hills , 6. Khu bdo ton hoang da Setun River Valley, 7.
of .'I Cong vién Teply Stan, 8. Cong vién Moskvoretsky, 9. Cong vién Ostankino, 10. Cong vién Petrovsko-
17’-"'1'} Razumovsky, 11. Cong vién Skhodnya River Valley, 12. Cong vién Kuzminki-Lyublino, 13. Cong vién

Kosino, 14. Cong vién Skhodnya River Valley, 15. Cong vién Troparevo, 16. Cong vién Sokolniki, 17.
Cong vién Zelenogradsky, 18. Cong vién Bitsa, 19. Cong vién Losiny Ostrov, 20. Cong vién Degunino).

(3) Cac muc tiéu quan ly phat trién dé thi, ddy manh viéc chinh séch di doi nha mdy, van phong... ra khoi trung tam do
bdo tén cac gia tri ban sac va lam mdi dé thi, nang cao chat thi theo ké& hoach da co. Cac khu dat con lai sau di doi ngoai
lugng cudc séng, gidm thiéu cac tac ddng qua tai vé ha tang dugc st dung cho muc dich xay dung cac cong trinh ha tang
& khu vuc cac quan trung tdm ndi dé cling 1a cd s& dé ban do thi (dudng giao thong, trudng hoc, dich vu thuong mai...)
quy hoach xady dung dé thi méi clia Ha Néi tap trung thic dang thiéu tram trong con la diéu kién dé dang dé tao nhiing
ddy nhanh va quan ly déng bé khoa hoc cac dinh hudng khong gian cay xanh I6n, két néi dong bo véi hé thong cay
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Hinh 3. M6 hinh nghién civu té chirc hé thong khéng gian cdy
xanh theo ly thuyet “Lam nghiép do thi - Urban Forestry” tai
Tokyo (Nhat Ban).

Hinh 4. Quy hoach do thi
Singapore dén nam 2030 véi hé
théng cong vién cdy xanh cong
vién dién tich lon tai khu viee
trung tam va gidi phdp 6 chirc
cdy xanh theo cdc tang tdn thiic
ddy tdi phat trién hé sinh thdi tuw
nhién cho do thi.

xanh trén toan do thi.

(4) Bbi véi cac khu dan cu ch, v6i cdc muc tiéu diéu chinh
va kiém soat mat dé theo hudng phu hgp téi uu véi kha nang
chiu tai thuc t€ cla ha tang dé thi tai chd ciing la co hoi dé
tai phat trién dé thi theo hudng chuyén déi tir cac cong trinh
thap tang sang cac cong trinh cao tang véi chiéu cao phu
hop, danh cac dién tich dat tréng trong cac khu dan cu dé gia
tang dién tich khong gian cay xanh. Déng thai, véi s6 lugng
1.579 khu chung cu ci trén pham vi toan thanh phé, cht yéu
& cac quan ndi thanh ca [3], badn quy hoach méi ciing la co

Hinh 5
hoach dinh hwéng phdt trién khéng gian do thi trung tam
trong doé an Quy hoach chung Thii d6 Ha Néi dén nam 2030
tam nhin 2050 dé dwoc phé duyét véi song Hong la truc canh
quan trung tam.

sG dé tai ciu truc, ha thdp mat dé xay dung, t6i uu tdng cao
theo mé hinh d6 thi nén, danh tién ich dé xay dung céc céng
vién cay xanh - dich vu - tién ich quy mé 16n tai khu vuc trung
tam dé thi, dong thdi tai xay dung cac khu chung cu cao tang
theo cdc mo hinh khu & xanh - sinh thai ctia Singapore.

(5) Pac biét, véi dinh hudng quy hoach phat trién dé thi
Ha Noi trong thai gian tdi ti€p néi cac y tudng da cé tao dung
s6ng HONg tra thanh truc cdnh quan trung tam d6 thi sé tao
ra mét khong gian sinh thai an tugng cho d6 thi. Trong dé,
cac khong gian bai gilra, khong gian dém hai bén song tai
mot s6 quan/ huyén hién nay nhu Gia Lam, Déng Anh... (hién
nay dang chu yéu la dién tich dat canh tac ndng nghiép) sé
dugc quén ly chat ché, han ché xay dung cong trinh dé tré
thanh khéng gian cay xanh trung tam quan trong, c6 thé quy
hoach la cac khu cong vién sinh thai véi mat d6 cay xanh cao,
doéng vai trd khong gian cong vién riing trong trung tam do
thi” - mot diém nhan sinh thai cho canh quan d6 thi déng
thai la khong gian vui chai, du lich nghi dudng, sinh hoat van
héa cong déng, luyén tap thé thao... thu vi cho ngudi dan.

TAI LIEU THAM KHAO

1. Pham Hoang Phuang, chuyén dé Kinh nghiém quéc té trong phat trién cay
xanh d6 thi va cdy xanh trong cong trinh kién trdc, dé tai NCKH cdp Bg: Cay xanh
trong kién truc, 02/2020.

2.Pham Hoang Phuang, chuyén dé 02, dé tai NCKH cp Bo “Nghién ctiu khdng
gian cong cong trong cic do thi Viét Nam, dé xudt cc gidi phap st dung KGCC hiéu
qué trong cac dd thi hién hitu phi hop véi quy chuan ky thuat quéc gia”, 5/2023.

3. Pham Hoang Phuang, Bao cdo tong hgp, D& tai NCKH trong diém cdp Bo
“Nghién ctiu dinh hudng phat trién kién trdc Viét Nam”, 3/2023.
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> NGUYEN HOANG LINH

au nhiéu nam chuan bi cong phu, ngay 23/6/2023,
Qudbc hoi da biéu quyét thdng qua Lust Dau thau (stia
dai) vai ty 18 93,12% téng s6 dai biéu Quéc hdi tham
gia biéu quyét tan thanh.

Dai biéu Trinh Xuan An (Poan BBQH tinh Déng Nai) nhan
xét: “Luat D4u thau 2023 cé nhiéu diém mdi, rat tién bo, thé
hién trach nhiém ctia Quéc hoi trong danh gia thuc tién, tén
tai d€ x0r ly. Van dé t6i quan tam la dau thau dé minh bach,
c6ng khai, bdo dam hiéu qua trong viéc st dung tién, tai san
nha nuéc”.

Qua la vay, dau thau vén la mot hinh thdc canh tranh van
minh trong nén kinh té thj trudng phat trién nham lya chon
nha thau dap (ing cac yéu cau kinh té - ky thuat cia ch dau
tu. Dau thau ra ddi va tén tai véi muc tiéu nham thuc hién
tinh canh tranh, cdng bang, minh bach dé lua chon ra nha
thau phu hgp nhat va bado dam hiéu qua kinh té cia mét du
an dau tu. Va diéu quan tdm nhat cta vi dai biu quéc hoi

* T -
i ——

.. XI MANG CAM PHA
CONG NGHE NHAT BAN

30| XAYDUNG 07.2023 | ISSN 2734-9888

nay la “bao dam hiéu qua trong viéc sir dung tién, tai san Nha
nuac”.

Vi lgi 1éng quan ly ma chi trong mét vu giao dat khéng
qua dau thau tai khu dat s6 8-12 Lé Duan, quan 1, TP.HCM,
theo danh gia cda Vién Kiém sat, thiét hai tai san Nha nudc
cla vu an tinh dén thai diém khéi té, tiic vao ndm 2018, 1a
hon 1.927 ty dong.

Vi khéng kiém ché dugc long tham ma chi riéng & tinh
Quang Ninh, va cling chi 8 mét trong nhing linh vuc dau tu
c6ng la gido duc, qua nhiing cudc dau thau theo kiéu “théng
thau”, ti ndm 2016 - 2019, ca 6 dy an mua sam trang thiét bi
gido duc cho céc trudng mam non, tiéu hoc clia S& GD&DT
Quang Ninh tri gia hon 636 ty dong da bi long tham tan pha.
Theo danh gia clia co quan t6 tung, chi tinh riéng 2 géi thau
clia nam 2019 da gay thiét hai cho tai san Nha nudc hon 80
ty déng va tién héi 16 quan chic 1én dén trén 30 ty dong...

Chi can néu 2 vi du vé that thoat tai san cdng néu trén

C . eomaminn

HAN HANH TAI TRO CHUYEN MUC
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cling da da dé thay, su hoan thién hé théng phap luat dé bao
vé lugng tai san von khéng nhiéu nhan gi & mét quéc gia van
dang trong t6p nghéo trén thé gidi la can thiét nhu thé nao.

Tl xua t&i nay, quan ly tai san cong ludén luén kho hon gap
nhiéu lan so vdi tai san tu. Mot bén 13 “mat cha thi dau, mat
con thi x6t” va mét bén la “cha chung khong ai khéc”, thir héi
manh dat nao sé sdn sang dung tdng cho long tham cdia con
nguai?

Thuc tién cho thay, viéc that thoat tai san cong trong
nhing ndm qua da khién khéng it ngudi lo lang vé khéi
lugng tai sdn khéng 16 dang nam trong cac DNNN. Theo con
s6 théng ké dén thang 7/2022, ca nuéc c6 673 DNNN vai téng
tai sdn gan 3,65 triéu ty déng. Trong do6, 92% téng tai sén cla
cac DNNN Ia cac tap doan, téng cong ty, cong ty me - con (75
DN) vai téng tai san hon 3,53 triéu ty déng.

Bén canh dé, téng gia tri vén Nha nudc dang dau tu tai
cac DNNN la hon 1,66 triéu ty dong. Trong d6, DN do Nha
nudc nam gitt 100% von diéu lé 1a hon 1,5 triéu ty déng va
DN do Nha nudc nam gilr hon 50% vén diéu 1é la hon 156
nghin ty dong...

Véi mot khéi lugng tai san 16n nhu vay, viéc quan tri
ching nhu thé nao qua hé théng phap luat quéc gia, trong
d6 c6 Luat Dau thau, that su la van dé hé trong.

Tai mot héi nghi vé nang cao hiéu qua hoat dong cua
DNNN, trong tam la cac tap doan kinh té, tdng cong ty nha
nudc héi gilra thang 7/2022, sau khi ghi nhan nhirng két qua
da dat dugc, Thi tuéng Chinh pht Pham Minh Chinh néu Ién
nhiing mat han ché trong quan tri nguén tai san céng nay.

Theo Tha tuéng, vai trd dan dat, tao dong luc, mé dudng,
thic ddy cac thanh phan kinh té€ khéac cla cac DNNN chua
duoc phét huy rd nét. Nang luc d6i mai séng tao con han ché,
dac biét trong cac nganh c6 kha nang dan dat chuyén déi co
cau kinh té.

Hiéu qua hoat dong clia khu vuc DNNN chua tuong xing
vGi nguén luc ndm gi. Cac DNNN chua lién két chat ché vai
nhau, chua tao diéu kién thuan Igi nhat dé DN tu nhan, trong
d6 c6 cac DN nhé va vira cling tham gia vao chui cung Uing,
chuéi gia tri.

Cong tac ¢ phan hoa, thodi vén con cham so vdi tién
dé dé ra. Cong tac d6i mdéi quan tri DN chua xiing tam, chua
theo kip yéu cau cda thi trudng. Ché dé dai ngé va xu ly trach
nhiém ngudi quéan ly DN chua tao dugc déng luc gan vai
trach nhiém theo ca ché thi trusng...

Thu tudng néu rd, bén canh nhitng nguyén nhan khach
quan thi nguyén nhan chti quan van la chi yéu.

Theo chuyén gia phan tich, mét trong nhitng nguyén
nhan khach quan khién cho cac DNNN bi han ché sang tao
va cht déng trong kinh doanh la do Lut Dau thau khi chua
stra déi.

Khi d6, viéc quy dinh DN do Nha nuéc nam gil trén 50%
vén diéu 1& hodc téng s6 cb phan c6 quyén biéu quyét phai
tuan thi hoan toan Luat Dau thau c6 thé dan dén lam cham
qua trinh ¢ phan hoéa DN, khéng tao su linh hoat, chi dong
cho cac ¢6 déng trong viéc ra quyét dinh diéu hanh, t8 chuc
san xuat kinh doanh cho DN ctia minh.

Bén canh d¢, viéc quy dinh DN do Nha nudc nam gidr trén
50% vén diéu lé cling phai tuan thi toan bo quy trinh, tha tuc
chat ché nhu d6i véi DN do Nha nudc nam gir 100% vén diéu
I& cling khéng bao dam su cong bang gilra cac DN.

Vé quan tri ndi bo, cac DN ¢ phan ¢é su tham gia cla
nhiéu nha dau tu nén ho luén luén yéu cau nhiing ngudi
diéu hanh c6 sy ch dong, linh hoat va kip thai. D6 la yéu
cau quan trong dé c6 thé thich tng, canh tranh linh hoat trén
thuong trudng. Nhung viéc dau thau bat budc kha nang vé
th{ tuc, nhiéu budc 1ap t6, nhom, trinh duyét, béo céo, tham
dinh, phé duyét phuc tap, mat nhiéu thai gian. Vi vay, khong
phai lic nao dau thau cing phat huy dugc hiéu qua. Nhiéu
khi dau tu xong thi co héi da vuot mat.

Ong Lé Manh Cuéng - Téng giam déc Téng céng ty CP
Dich vu ky thuat dau khi Viét Nam (PTSC) khi tra 1oi phong
van trén tap chi Petrotimes cho hay: “Chung t6i la don vi da
dich vu, cung cdp theo chuédi khép kin, trai dai nhiéu linh
vuc. Céng tac dau tu, mua sam vat tu, trang thiét bi la lién
tuc va rat da dang. Chung téi phai tap hgp danh gia, phan
loai. Hang muc, chdng loai, linh vuc, géi thau nao can co ché
nhanh chéng linh hoat sé& c6 ca ché cho géi d6. Nhiing goi
thau, nhiing linh vuc quan trong, néu can thiét phai quy dinh
nhiéu tiéu chi han, thu tuc cht ché, thdm chi hon ca Luat
DPau thau, ching téi cling sé quy dinh. Mua sdm cho du an
cling phai ¢ co ché khac véi mua sam thudng xuyén hoac
dau tu xay dung co ban”.

Ghi nhan thuc tién va dé thao g& nhiing ach tic d6, trong
Luat Dau thau 2023 nay, su rang budc nay da dugc g& bd déi
V@i cac cong ty ¢6 phan cé phan gép vén cda Nha nudc dudi
100%.

Trén day chila mét vi du cu thé cho thdy nhirng budc phat
trién mai trong hé théng luat phap lién quan dén quan tri tai
san cong cla nudc ta. Theo danh gia clia cdc chuyén gia, Luat
Dau thau (stra d&i) 1an nay da dugc ra soat, chinh ly pham vi,
déi tugng ap dung luat, quy trinh, tha tuc lya chon nha thau,
nha dau tu dé bao dam tinh dong b, théng nhat gilta quy
dinh cta Luat Pau thau véi cac luat ¢o lién quan.

Dong thai, Luat quy dinh rd rang, chat ché hon, nhat la
cac ndi dung vé thdm quyén, trach nhiém cda cac bén trong
cdng tac dau thau, bdo dam yéu cau cong khai, minh bach,
canh tranh va hiéu qua kinh té trong hoat déng dau thau, tao
niém tin cho cac co quan, dan vi trong qua trinh trién khai
hoat dong dau thau.

Luat cting quy dinh ré cac hanh vi bi cdm, cac uu dai vai
DN trong nudc, nang cao tinh canh tranh, céng khai, minh
bach, hiéu qua kinh té trong dau thau. Quy dinh ré trach
nhiém cua cac bé, nganh, dia phuong, bén mai thau, bén
du thau, gop phan han ché that thoat, lang phi, tiéu cuc,
tham nhiang trong hoat dong dau thau, gop phan nang
cao hiéu lyc, hiéu qua cong tac quan ly nha nudc vé dau
thau...

Tuy nhién, can phai ghi nhan rang, trong quan tri tai san
céng, chéng that thoat, tham 6, lang phi mdi chi la quan tri
mang tinh thu déng. Lam thé nao dé khdi tai san &y sinh soi
nay n& phuc vu quéc ké dan sinh mai la van dé cot 16i.
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Hinh thai dé thi vung

DBSCL va mot s6 giai phap

thich ung véi BDKH

> AN NHIEN

Cuén sach chuyen khao khai quat nhdng tac dong cua
BDKH dén vang BBSCL. Doc gia co thé thay mot buc
tranh dé thi hoa nhiéu sac do gidia cac tiéu vung trong

vung DBSCL.

LE Wk THUONG - w0 T
TP TRURADH AT - L TAM HARH - N5

~_ HINHTHAI PO TH]
VUNG DONG BANG SONG CUU LONG
VA MOT SO GIAI PHAP THICH UNG
VG1 BIEN BOI KHI HAU

i€n ddi khi hau (BBKH) gay ra hang loat cac tac déng,

anh huéng truc ti€p 1én moi mat dgi song va san xuat

cla cu dan vung déng bang séng Clru Long (BBSCL).

Yéu t6 thay ddi nhiét do, thai tiét tuy cing la mot

mang tac déng riéng biét nhung quy mé cling nhu muc do

anh huéng khong 16n bang ngap lut hay xam nhap man dudi

tac dong clia nudc bién dang. Cudn sach dac biét nhan manh
hai yéu t6 tac dong la: ngap lut va xam nhap man.

Thuc chat, mé hinh thé hién vung ngap lut va xam nhap
man khu vuc BBSCL khéng hoan toan khép véi ranh gidi
hanh chinh cac tinh. Do vay, trong mot tinh sé cé cac dé thi
thudc cac vung chiu tdc dong khac nhau.

Theo théng ké céac s6 liéu tac ddong ctia BDKH clia nhom
tac gia, xét vé muc d6 ngap lut dudi tac ddong ctia BDKH, diing
dau danh sach la @6 thi Chau Déc (An Giang) trén muic dé 3...

Chii thich anh: So do phdn viing tac déng ciia BDKH.
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Xét vé do nhiém man, 3 d6 thi ding dau bang c6 dé nhiém
man tu 16-24 la: Rach Gia (Kién Giang), Ca Mau va Bac Liéu...

Biang phuong phap so d6 héa céc tac dong cla 2 yéu
t6 ngap lut duéi tac ddng ctia BDKH va nhiém man, nhom
tac gia khoanh thanh 5 viing cac tdc dong ctia BDKH, gom:
Vung | (Z1): Vung duyén hai phia Tay, chiu xam nhap man
kha ndng, chi thua vung duyén hai phia Déng va chiu ngap
lut 8 mic d6 thap. Giai phép thich &ng véi BDKH cho ving
nay phan Ién tap trung vao cac giai phap céng trinh va
phi céng trinh tng pho va thich ¢ng v&i moi trudng ngap
man.

Vung Il (Z2): Vung duyén hai phia Béng, chiu xdam nhap
man ndng va ngap lut kha nang, muic ngap lut chi diing sau
vlung triing Z3. Giai phép thich (ng tap trung ca 2 van dé
ngap va man. Vung nay sé la vung bao vé vung IV (Z4) khéi
hoac gidam tac ddong xam nhap man.

Vung I (Z3): Vung ngap nang nhung khong bi man. Giai
phép chu yéu thich tng véi ngap lut.

Vung IV (Z4): Vung nudc ngot, ngap lut trung binh, it
nhiém man. Gidi phap thich (ng hudng téi thich ¢ing ngap
lut mdc nhe va gidm thiéu xam nhap man bang giai phap
thay lgi tu vang Il.

Vung V (Z5): Vung ly tudng, chiu it tdc ddng clia ngap lut
nhat (1-1,5m) va khong co hién tugng xam nhap man. Day la
vung ly tudng cho phét trién dé thi, tap trung dan cu dé thi
cao, md hinh phat trién nén. Vung can dugc bao vé nghiém
ngat...

Sach ctia nhom tac gia: Lé Van Thuong, Vi Thi Hong Hanh,
Truang Thanh Hai, L& Tan Hanh va Nguyén Minh Hién, dugc
NXB Xay dung phat hanh dudi 02 hinh thuc sach in va sach
dién t( tai dia chi: nxbxaydung.com.vn./.
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INSEE Viet Nam dudc vinh danh trong Top 50 doanh nghiép

phat trién bén viing & hai hang muc Nha lanh dao E-5-G va
Doanh nghiép tiéu biéu téi uu sti dung nguyen vat lieu thay

theé hiéu qua.

DI THEO CAC CAM KET E-S-G

Ngay 29/06/2023 vura qua, INSEE Viét Nam vinh du dugc vinh
danh trong Top 50 doanh nghiép phat trién bén viing.

Gidi thuéng Top 50 doanh nghiép phét trién bén viing nam
2023 (CSA) do Tap chi Nhip Cau Dau Tu t6 chiic véi chu dé “Gia
Tri Trudng Cliu Clia E-S-G” nham vinh danh céc doanh nghiép c6
nhiing hanh dong thuc tién, tuan thu cac van dé lién quan cla
moi trudng, xa héi va quan tri.

INSEE Viét Nam lan thir 2 dugc nhan Gii thudng nay la mét
su ghi nhan tich cuc cho nhiing né luc ma Cong ty da, dang va
sé trién khai trong hanh trinh Viing xay cudc séng ma INSEE
theo duéi.

Vi lich sirhon 50 nam dan dau trong linh vuc san xuét VLXD
bén viing & chau A, Tap doan INSEE da dé ra tham vong phét
trién bén vimng tdm nhin t&i ndm 2030 di theo cac cam két E-S-G.

Tai Viét Nam, cac muc tiéu dé hién thuc hda tham vong nay
dugc 16ng ghép xuyén suét chudi gia tri ciia doanh nghiép va
hop tac véi cac bén hitu quan nham hudng dén bao vé moi
trudng, tao nén nhiing gid tri tich cuc cho xa héi va quan tri
doanh nghiép xuat sac.

Cu thé, v6i muc tiéu Méi trudng (Environment), INSEE d& va
dang né luc trong cac hoat ddng dé giam luong khi thai carbon
thong qua viéc st dung nhién liéu va nguyén liéu tho thay thé.

Hién, INSEE dang c6 muc phét thai CO, thap nhat trong
nganh tai Viét Nam, & muic 379kg CO,/tan xi mang san xuat (s6
liéu ndm 2022) so véi 667 kg/CO, tan xi mang (udc tinh bai Hiép
hoéi Xi mang Viét Nam - VNCA vao nam 2022).

DPéng thai, INSEE cling gidam thiéu tac dong dén da dang
sinh hoc théng qua cac hoat ddng hgp tac cung Té chiic Bao
ton thién nhién Quéc té (IUCN) va dam bao str dung tai nguyén
nudc cé trach nhiém tai tat cd cdc nha may clia INSEE.

Xa héi (Social) la muc tiéu ti€p theo ma INSEE mong muén
tao nén tac dong tich cuc dén xa hoi, ndng cao chat lugng cudc
sOng clia ngudi dan, cung cap noi lam viéc an toan nhat ciing
nhu gan két véi cong déng nai Cong ty hoat dong.

TAP TRUNG VAO 3 TRU COT CHINH

Trong chién lugc trach nhiém xa héi clia INSEE, cong ty tap
trung vao 3 tru cot chinh bao gém phat trién cong déng bén
viing, xay dung co s& ha tang va hé trg gido duc trén khap mién
Nam Viét Nam. INSEE tap trung vao phét trién co s& ha tang va

cdng déng bén viing & cac ving néng thon noi cac nha may
clia INSEE dang hoat dong, vi day dugc xem la khoan dau tu tét
nhat cho xa héi va gan két véi chinh quyén dia phuang bang
céach kéu goi nhan vién INSEE truc ti€p tham gia dong gép gi&
tinh nguyén cho cac hoat déng xa hoi héi y nghia.

Tinh dén nay, INSEE da cai tao va xdy dung gan 20 ngdi nha
cho céc hé dan can dugc gitp dd, han 120km dudng dugc bé
téng hda va 14 cay cau dan sinh dugc xay dung.

Hién tai, INSEE dang trong qua trinh trién khai xay dung 5
ngdi nha tinh thuong cho céc ho gia dinh can dugc gitp d6 tai
dia ban huyén Kién Luong, tinh Kién Giang.

Vi muc tiéu phat trién gido duc véi chuong trinh dao tao
nghé tai doanh nghiép (EVE), INSEE da gitp phat trién ngudn
luc lao ddng va mang dén co hoi viéc lam tai dia phuong & khu
vuc nha mdy Hon Choéng, tao co hdi cho hon 200 hoc vién trén
dia ban.

Bén canh d6, Cong ty cling t6 chuc cudc thi INSEE Prize, mot
san chai hudng dén xay dung bén viing danh cho sinh vién va
giup hién thuc héa cac thiét ké chién thang vao doi séng.

DaGi v6i muc tiéu quan tri (Governance), INSEE luén quan ly
lgi ich clia cac bén lién quan moét cach co trach nhiém va bén
viing. Tai INSEE Viét Nam, quan tri cong ty t6t dugc khuyén
khich & moi cap d6 trong t6 chuc.

La mét thanh vién cta Siam City Cement Public Company
Limited, INSEE Viét Nam tuan tha chinh sach quan tri cong ty
va quy tac iing xtr trong kinh doanh ctia Tap doan cling véi céc
chinh sach quan ly khac tai Viét Nam, cling c6 hon nira cam két
clia Cong ty d8i véi cac tiéu chudn cao nhat vé liém chinh trong
kinh doanh & tat ca céc giao dich, thiét lap cac tiéu chudn toan
cau trong cac bién phap clia INSEE, phong nguia cac hanh vi
khong tuan tha.

Theo 6ng Dao Nguyén Khanh - Trudng Bo phan Phat trién
bén viing va truyén thdng doanh nghiép chia sé: “Tai INSEE,
chung téi dang thic ddy tham vong E-S-G clia minh bang cach
quan tri va kiém sodt chit ché tién trinh thuc thi tiing sang kién
bai cudc hop danh gia bai Hoi dong phét trién bén viing méi 2
thang mét lan tai cdp do tling qudc gia sé tai dén toan Tap doan.
Méi sang kién va ké hoach thuc hién sé do Ban Lanh dao truc
ti€p quan ly, chi dao d€ dam bao viéc trién khai dugc ddy nhanh
tién do, gitp INSEE dat dugc muc tiéu hang nam va tham vong
Phét trién bén viing dén nam 2030”":
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GREENPAN thich ung vaéi quy chuan quéc gia
vé phong chay chira chay

Tam cach nhiét Panel PIR GreenPan la mét trong nhing san phdm dép ung t6t cac
quy dinh mdi ciia Quy chudn quéc gia vé An toan chay cho nha va céng trinh QCVN
06:2022/BXD. Su dung tam cach nhiét Panel PIR GreenPan bao dam hiéu qua va than

thien maéi truong.

NHUNG PIEM CAN LUU Y KHI AP DUNG QUY CHUAN
VE PCCC

M&c du cac cdng tac tuyén truyén, kiém tra va gidm sat
phong chdy chita chdy (PCCC) da va dang dugc cac bo, nganh
quan tam, chi dao sat sao, tuy nhién tai nan chay né van thudng
Xuyén xay ra véi tan suat ngay mot tang.

Theo théng tin tir Cuc PCCC&CHCN, chi trong thang 5/2023
vlia qua, toan quéc da xay ra 191 vu chay, so véi thang 4, s6 vu
chady tang dén 63%, va so véi cung ky nam 2022 tang 24%. S6
vu chay ngay mét tang va dién bién phic tap, phan 16n xay ra &
khu vuc thanh thi, tap trung tai khu dan cu mat d6 déng duc, co
s& san xuat, kho bai.

Théang 11/2022, Bé Xay dung da ban hanh Quy chuan ky
thuat qudc gia vé An toan chdy cho nha va c6ng trinh QCVN
06:2022/BXD, c¢6 hiéu lyc thi hanh tir ngay 16/01/2023 nham
tang cudng cac cong tdc PCCC hiéu qua va an toan hon.

Thuic té cho thdy, viéc 4p dung cac quy chuan trong QCVN
06:2022/BXD dang va sé gép phan nang cao hiéu qua PCCC,
nhung mat khac cling con nhiéu vudng mac trong qua trinh dp
dung cac tiéu chudn chéng chdy méi vao thuc té cac du an hién
nay. Lién quan dén vat liéu chéng chdy, cac quy chudn dugc quy
dinh trong QCVN 06:2022/BXD du khéng thay d6i, tuy nhién
qué trinh va diéu kién thuc hién kiém tra nghiém ngat hon rat
nhiéu so vdi trudc day. Cuing véi dé theo quy chudn mdi, nhiéu
vat liéu PU/PIR da va dang luu hanh trén thj trudng déu khong
dap ung dugc, dan dén han ché vé lua chon déi vai vat liéu
chéng chay du chuan.

Theo TS Phan Hiu Duy Quéc - Chi tich HDQT Cty CP
Searefico E&C, c6 3 thir thach ndi bat cho cac du én khi ap dung
tiéu chudn PCCC mdi lién quan dén hang muc vat liéu c6 thé ké
dén la:

1. Cap nhat théng tin va su déng bé trong ap dung quy
chuan: QCVN 06:2022/BXD dugc ban hanh thang 11/2022 va cé
hiéu luc tur thang 01/2023, tuy nhién thuc té c6 kha nhiéu cac
don vi chua d€ y hodc cap nhat kip thai. Cling véi d6 viéc ap
dung céc vat liéu da chuan theo Théng tu méi cling chua déng
b6 tai cac du an dan dén hiéu qua PCCC noi chung chua dugc
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toi uu.

2. Vat liéu PCCC dap ting duoc tiéu chuan: Véi qua trinh
kiém tra nghiém ngat va céc tiéu chudn sat sao theo théng tu
mdi, s6 lugng vat liéu PCCC dap tng dugc tiéu chuan la khong
nhiéu. Cu thé nhu, quy dinh déi véi vach ngan chay loai 1 1a El45,
loai 2 14 EI15, trén thi trudng hién nay chi mét s it san pham tng
dung céng nghé san xuét hién dai méi cé thé dap ng duoc.

3. Van dé thi cong va chi phi dau tu: Truéc mébi quy dinh
mai, khach hang luén rat can nhac dén cac yéu to thi cong va chi
phi. Théng tu méi dugc dp dung chua lau, vi vay viéc Uing dung
cac vat liéu ddm bao tét tiéu chudn QCVN 06:2022/BXD ciing
can nhiéu thai gian hon.

TAM CACH NHIET PANEL PIR GREENPAN

Trén thi trudng hién nay, vat liéu chéng chady ngay cang
da dang. Mét trong nhiing san phdm dap (ng dugc cac quy
chuan méi ctia QCVN 06:2022/BXD hiéu qua va dam béo yéu
t6 than thién mai trudng phai ké dén tdm cach nhiét Panel PIR
GreenPan.

C6 4 ly do chinh dé san phdm tam cach nhiét Panel PIR
GreenPan héi tu day dl cac yéu cau nghiém ngat theo quy
dinh méi:

1. Déc tinh cdng ndng chuyén dung cho chéng chay

Day la mot san pham céitién, 6 cau tao tir hai thanh phan co
ban la Polyol va Isocyanate (PIR, Polyisocyanurate). Bang c6ng
nghé 2bGP véi hé théng kiém soat hién dai va tu dong, phan
tng hinh thanh PIR véi cu tric mach vong lién két véi nhau
gitp s&n pham c6 tinh bén ving va chiu dugc nhiét do tét hon.

C4u tao nay giup PIR trd thanh vat liéu xay dung cho cac giai
phép hé phong sach, kho lanh, vach nha xuéng va cong thém
cac tiéu chi ndi troi vé kha nang cach nhiét ciing nhu chéng
chay.

2. San pham dat quy chuan QCVNO06 va dugc san xuat
bd&i cong nghé hién dai

Ngoai ra, Greenpan c6 dong san phdm Panel PIR B1 c6 kha
nang chong chéy vugt trdi va dat dugc cac chiing chi cao nhat
cho PCCC theo Tiéu chudn clia B6 Xay dung. Cu thé cap chéng



Nha may San xudt tém cach nhiét Panel PIR GreenPan, mot loai

vét liéu chong chay dap ing t6t QCVN 06:2022/BXD.

chéy B1 theo DIN4102 va B-s1, d0 theo tiéu chudn EN13501-1.

Tat ca cac sdn phdm cla GreenPan déu dat Hé théng quan
ly san xuat dat 1SO 9001: 2015 & ISO 45001: 2018. Thém vao do,
PIR GreenPan cling dat cac tiéu chudn an toan Gold Greenguard
vé Low VOC theo UL 2818 - 2013 Gold Standard for Chemical
Emissions for Building Materials, Finishes and Furnishings.

VEé cbng nghé, PIR Greenpan dugc san xuat bang day chuyén
lién tuc cta Y, theo tiéu chudn chau Au EN14509, dat ching
nhan UL Greenguard vé an toan cho ngudi st dung. Béng thoi
san pham ciing dat chiing nhan CE Marking - luu théng tu do
trong thi trudng chau Au, dugc tham dinh va tuan theo cac yéu
cau cua Lién minh chau Au (EV).

3. Hiéu suat cach nhiét vugt trdi va linh hoat trong
tng dung

Panel PIR dam bao hiéu suat nhiét vugt trdi trong diéu kién
khi hdu néng va lanh. Bugc tng dung linh hoat tai nhiéu vj tri
trong mot du an, nhu khi trang bi bén ngoai tda nha, cac tdm
cach nhiét tao ra mét Idp cach nhiét giup gidm tén that nhiét
dd bén trong va cung cdp mét I chan nhiét chéng lai nhiét do
bén ngoai.

Thuc té iing dung tai du an clia GreenPan cho thdy, diéu nay
6 thé gidp tiét kiém chi phi tiéu thu dién khoang 3,2 ty déng
mdi nam cho 10.000 m2 Bén canh d6 cau truc té bao khép kin
clia cac 16i cach nhiét PIR gilip chéng lai su xam nhap ctia d6 &m
va khong khi. Dam bao do tin cay lau dai vé cach nhiét, khong bi
lao héa hodc xuéng cap.

4. Hiéu qua trong thi cdng va dam bao tinh thim my

Trong cac loai vat liéu vé chong chay trén thi trudng hién nay,
tdm panel cach nhiét PIR [a mét trong nhing san pham dat hiéu
suat ky thuat t6i uu nhat, dé dang tich hgp va lap dat thuan tién.
Céc san pham nay cling gitp khach hang chi déng chon lua quy
céch dat hang theo nhu cau thuc té clia dy an, ti d6 gidp khach
hang t6i uu thai gian thi cdng va chi phi lap dat, dau tu. Vé tinh
thdm my, v&i Panel PIR GreenPan cac nha thiét ké cling c6 thé dit
hang san xudt theo cadc mau sac pht hgp vai thiét ké ctia du én,
ddm bao tinh sdng tao va doc dao cla tiing cong trinh.

Tam cach nhiét panel PIR GreenPan hién da c6 mat hon 100

du an trong 03 nam qua trén khap ca nudc véi da dang cac loai
hinh tr trung tdm thuong mai, van phong, dén nha xudng hay
kho lanh. Diéu nay cling cho thdy tinh (ng dung linh hoat va
phong phu clia san pham.

Dic biét, tai hang loat du an trong diém trong thdi gian vira
gua nhu Vinfast Hai Phong, Dugc Soha Vimex, Masan va Kho
lanh Dugc Hoang Puc... da ing dung san pham panel PIR
GreenPan c6 cap ch6ng chay B1 cao nhat, ddm bao yéu cau cao
nhat vé chéng chay theo QCVN 06:2022/BXD ban hanh.

VLXD PAP UNG PO BEN CAO VA THAN THIEN MOI
TRUONG

Xay dung la mét nganh dac thu vi 6 sy dnh hudng vé cing
I6n dén doi song xa hoi va moi trudng tu nhién noi chung, trong
dé vat liéu xay dung (VLXD) dugc st dung phai dap ting dé bén
cao va than thién mai trudng. Do do, viéc st dung vat liéu xanh,
€6 kha nang téi tao la mét trong nhiing yéu cau da va dang dugc
guan tam va tr& thanh xu huéng dugc ua chudng hién nay.

Vi cong nghé 2bGP, GreenPan da va dang tuing ngay déng
gop cho thi truding cac san phdm panel PIR ddm bao an toan
phong chdy chita chay hiéu qua va vugt troi, déng thai dam bao
yéu t6 xanh va phat trién bén ving.

2bGP 13 m6t cong nghé t6 hgp dugc ra mét véi cong thiic
ddc ddo tao ra cac microcell véi hiéu sudt chiu nhiét dan dau,
chong chdy cao hon va nhing dac tinh than thién véi moi
trudng dugc nang cao.

Day la cdng nghé hudng dén Igi ich cong déng véi muc tiéu
can bang ndng lugng trong céac cong trinh, kién tao mét moi
trudng tét hon cho thé hé tuong lai.

Van dé tiing dung QCVN 06:2022/BXD vao thuc té cac du an
can nhiéu hudng dan va hé trg han tir cac bo, nganh trong 16
trinh Ung dung.

Déng thdi, ching ta cing can thic ddy manh mé hon céc
cong nghé hudng dén vat liéu xanh va phat trién bén ving, dé
Viét Nam ngay mot nhiéu hon céc vat liéu xanh dap Ung tiéu
chudn PCCC, ddm bao an toan ddi séng va cac hoat dong san
xudt, kinh doanh.
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Khao sat s6 anh huéng cia ham luong cét
thép doc tdi kha nang chiu cat caa dam beé
tong c6t thep ung luc trudc

Numerical investigation of the effect of longitudinal reinforcement ratio on shear

resistance of prestressed concrete beams

> TS TRAN VIET TAM', KS TRAN DINH KHAI?, KS NGUYEN VU TRUNG NGHIA®
' B& mon Cong trinh Bé tong cot thép, Trudng Pai hoc Xay dung Ha Noi

2 Cong ty CP cong nghé va tu van thiét ké xay dung RD
3 Coéng ty TNHH VSL Viét Nam

TGM TAT

Pha hoai do lyc cét trong ket cdu bé tang cat thép ing luc trude |3
dang pha hoai gion xay ra dat ngat va nguy hiém. Bai bao trinh bay
nghién ciu khdo sat sd anh hudng ham lreng cdt thép doc chiu udn
(14¢) tari kha nang chiu cat cia dam bé tong cat thep tng luc trude
chiu téi trong tap trung khang b tri cat thép dai. Phuong phap khéo
sét sd bing phan mém ma phang Ansys cho két qué chinh xéc cao,
tiet kiem chi phi lam thi nghigm.

Tir khéa: Khao sat sd: kha nang chiu cét; ddm bé tang cdt thep ing
|wc trudc; phan mém Ansys.

ABSTRACT:

Shear failure in prestressed reinforced concrete structures is a
brittle, sudden happen and hazardous. This paper presents a study
to numerical investigate the influence of reinforcing ratio () on
shear resistance of prestressed concrete beams without stirrupts
and subjected to concentrated loads. The numerical investigate
method by Ansys simulation software gives high accuracy results,
saving the cost of doing experiments.

Keywords: Numerical simulation, investigate; shear resistance;
prestressed reinforced concrete beams; Ansys software.

1. GIGI THIEU

Bai toan cuong doé trén tiét dién nghiéng clia dam bé téng cot
thép ung luc trudc (BTCT ULT) Ia mét bai toan phic tap do viéc tinh
toan phu thudc vao nhiéu tham sé gidng bai toan bé téng cét thép
(BTCT) thudng, con phu thudc vao Ung sudt nén trudc trong bé
tong.
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Tiéu chuan thiét ké két cau BTCT cla Viét Nam TCVN 5574-
2018[1] chua xét dén anh hudng clia ham lugng c6t thép doc dén
kha nang chiu cat ctia dam bé tong cét thép tng luc trudc. Bai bédo
trinh bay cac nghién ctu khao sat s6 anh hudng clia ham lugng c6t
thép doc chiu uén (HLCT) theo tng sudt nén trudc trong bé tong
(op) @€n kha nang chiu cat (KNCC) ctia dam bé tong cot thép Ung luc
trudc (BTCT ULT).

2. DU BAO KHA NANG CHIU CAT CUA DAM BE TONG UNG
LUC TRUGC THEO CAC TIEU CHUAN THIET KE

2.1. Tiéu chudn chdu Au EC2[5]

Kiém tra diéu kién dam bao kha nang chiu ct khi khéng bé tri
cot dai:

Ve <Virae *Via s (M)

Ve =[Cry k1009, f,)" + ko, Wb,d <V, )

k:1+\/zdm£2;p1=l;j‘;,30,02 (3)

Vo =0,035(k)*" £,,"*b,d ;C,, . = 0,181y (3a)

Vieas = (A, 1 5)zf 0 cOLO (4)
Trong do:

- Ved, Vrae, Vras: luc cat I6n nhat, kha nang chiu cat cta bé téng,
kha nang chju cat cua c6t dai.

- fuk, fya : cUONg A6 chju nén ddc trung cla bé tdng, cuong d6 chiu
kéo cuia c6t thép dai khi tinh toan kha nang chiu cat.

- bw, d, z: bé rdng, chiéu cao va chiéu cao lam viéc cua tiét dién.

- Ast dién tich c6t thép doc chiu uén, o Ung sudt nén trong bé
tong.3

- Asw, s la dién tich cét thép dai chiu cat va khodng céch cot thép
dai.

- 6, 7 Goc nghiéng pha hoai va hé s6 dé tin cay ctia bé téng.

2.2. Tiéu chudn My ACI-318-2019[6]

Kiém tra diéu kién cudng d6 dadm bao kha nang chiu cit:
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V<oV, V,=V.+V, (5)

Vi cau kién bé tong cot thép thudng :
Kh| AVZ Av,min:

(0,17,1 fa+ N, /6Agjbwd

Ve =min : (6a)
(0,66/7.pwl/ 3Jfe N, /6Agjbwd
Kh| Av < Av,min:
3 [
Ve =] 0,6645A(pw ) " fe + Ny /64g |byd (6b)
Cau kién bé tong cé ung luc truéc :
(0,054 fo+4,8Vyd p | My )byd
V, =min{(0,052y fe+4,8)byd (7a)
0,422/ fibyd
V. <min(V,.V,,)
v 0,05/1\/f bd,+V,+VM, I M, (7b)
<
(0,294[f, +0,31,)b,d, +V,
Néucéukiénco 4, 1, <0,4(A4,.f, +4,f,) thi
V,=0,142fb,d, (70)
Caukiencé A4, f,, 20,4(A,f, + A, f,) thi
v, =0,1741bd, (7d)
V,=Af,d/s (8)

Trong d6:

- Vi, Nu: luc cdt 16n nhat va luc doc (néu cd) tac dung, Vn 1a kha
nang chiu cat cat cua tiét dién.

- Ve kha néang chiu cét ctia bé tong dugc |y nho nhat trong 2 gia
tri Ve va Vew.

- Ve, Vew: kha ndng chiu cat clia bé téng tai vi tri vét nit nghiéng
do tac dung dong thai luc cat va mé men, kha nang chiu cét ctia bé
téng tai vi tri vét nit nghiéng trén bung dam do Gng suat kéo I6n
nhét gay ra.

- Vi: kha nang chju cat cta cét thép dai.

- ¢, fyr: cudng d0 chiu nén ddc trung cla bé téng, cudng do chiu
kéo khi cat clia cot dai

- A, ¢: hé s6 phu thudc loai bé tong, hé sé giam kha nang chiu
luc chia tié€t dién khi chiu cat.

- bw, d, dp: bé rdng, chiéu cao lam viéc (tinh dén trong tam bé tri
c6t thép thudng) va chiéu cao lam viéc tinh dén trong tam thép tng
luc trudc.

- Ag dién tich tiét dién bé tong, pw ham lugng cét thép doc.

- V4, Vi luic cét do tinh t3i va luc cit tuong (ing cuing t6 hap Vi Mimax.

- Mcre, Mimaxm® men tao ra vét niit udn va md men 6n nhat tiét dién.

2.3. Tiéu chudn Viét Nam TCVN 5574-2018 [1]

Diéu kién vé cudng do la:

0<0,+0,, )

trong d6 Qs va Qs la kha nang chju cat cta bé tédng va cot dai
trén tiét dién nghiéng C:
L,5R, bh? (10)
Q[7 — bt~ "o
C
Gia tri cila Qs dugc khéng ché trong khoang:
Qb,min =0,5R,bh,<Q, < Qb,lnax =2,5R,bh, an
Tuc la gia tri C, chiéu dai hinh chiéu cta tiét dién nghiéng, dugc
khéng ché trong khoang: 0,6h, <C <3h,.
Trong cac biéu thuc (10) va diéu kién (11), Ry la cudng do chiu
kéo tinh toan cla bé téng.
0,,=0,75¢,C (12)
vGi C dugc khéng ché trong khoadng (ho; 2ho) vGi moi tiét dién
nghiéng doc cdu kién va g, la kha nang chiu cét clia c6t dai trén
don vi chiéu dai:

bt

(13)

S
trong d6 Rsw, Asw, s 1an lugt la cudng do chiu cat tinh toan cla c6t
thép dai, dién tich 1 16p c6t dai va khoang cach gilia cac 16p c6t dai.
Cét dai dugc coi la tinh todn néu théa man diéu kién:
Do 2 Qoymin = 0,25R,, b (14)

Anh huéng cta ting suat nén va kéo khi tinh toan dai bé tong
gilfa cac tiét dién nghiéng va khi tinh toan cac tiét dién nghiéng can
dugc k& dén bang hé s6 g, ma vé phai cac diéu kién (9) phai nhan
Vao:

15
1+% khi 0< o, <0,25R, (152)

b

1,25 khi 0,25R, <o, <0,75R, (15b)
5 khi 0,75R, <o, <R, (150)

1
1--2 khi 0<o, <R, (15d)

bt

Trong do:

- om: Ung sudt nén trung binh trong bé tdng do tac dung cua luc
doc, lay ddu “duong”.

- ox: Ung suat kéo trung binh trong bé téng do tac dung cua luc
doc, lay ddu “duong”.

Cho phép xac dinh cac dai lugng om va o: ma khéng ké dén cét
thép khi ham lugng cét thép doc khong qua 3%.

3. PHUONG PHAP MO PHONG SO

M6 phong sé (FTA) st dung phuong phap phan td hiu han
(PTHH) duya trén ca sd tinh toan vdi vat liéu bé tdng dan déo that,
nén la cong cu rat tét trong phan tich tim dang pha hoai do choc
thing. Phuong phéap PTHH da khac phuc dugc nhiing han ché cta
thuc nghiém nhu: khéng bao quat dugc cac trudng hgp thuc té;
diéu chinh truc tiép cac dac tinh co ban cla bé tdng nhu cudng do
chiu kéo, nang lugng khi ndt; quan sat vét nut & bén trong; kinh phi
lam thi nghiém. Nghién ctru st dung phan mém mé phong Ansys[7]
phién ban 16 d€ kh3o sat.

3.1. Phan tirtrong mé hinh

Cac mau thi nghiém dugc rdi rac héa béi cac phan ti khoi
SOLID65, LINK180 va SOLIDA45.

Phan ti SOLID65: dugc dung dé€ mé hinh héa cho bé téng. Phan
t&rgém tam nut véi ba bac tu do tai moi nut theo phuong x, y, z. Tinh
chat quan trong ctia phan tir nay la cho phép dinh nghia vat liéu phi
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tuyén, xét dugc nut (theo ba phuong), nén v3, bién dang déo va tu
bién, dung dé mé ta vat liéu bé téng c6 chiia ham lugng c6t thép.
@

M

KL

Tetrahedral Opticn
(not recommended)

Hinh 1. Dang hinh hoc ciia SOLID65

Phan t& LINK180: Bugc dung dé mé hinh héa cho cét thép va
c6t thép Ung luc Phan ti gém hai nat, mdi ndt c6 ba bac tu do theo
cac phuong x, y, z. Phan t chiu kéo, nén mot truc, va c6 kha nang
bién dang déo, dung dé mé phong cot thép dat bén trong bé téng.
Dang hinh hoc, vi tri cac nut va hé toa d6 clia phan ti cho & hinh 2:

J

X

\/'

!
X

Hinh 2. Dang hinh hoc ctia phan t& LINK180
3.2. Mé hinh vit liéu

e Bétoéng
.
frm
|
|
| I
L
0,4 femf— I |
L
tana = Eem I |
| |
o | }

g & £,

Hinh 3. M6 hinh quan hé ting suat- bién dang cda bé tong theo EC2
Theo tiéu chudn EC2 thi bé tdng thudng chiu nén mét truc theo
phuong trinh (16), hinh 3:

9 _ kn - 772 (16)
S 1+(k=2)n
£
n==-  k=1,05E, (17)
cl ﬁ‘m

Trong d6 &, la bién dang nén cla bé tong tai ing suat I6n nhat.

e C(Cétthép
Mé hinh vét liéu cho c6t thép Ia mé hinh dan déo ly tudng, hinh 4:

Hinh 4. M6 hinh quan hé ting sudt - bién dang cda c6t thép

3.3. Tiéu chudn phd hoai

Tiéu chudn pha hoai ctia William va Warnke trong ANSYS duoc
st dung cho mo6 phong nay. bé téng sé bi nit hoac bi nén vé néu
thoa man diéu kién & phuong trinh (18):

E, -S520 (18)

Trong dé:

- F: ham clia trang thai Ung suat chinh: (ox, oyp, 0%).

- Oxp, Oyp, Ozp: UINg sudt chinh theo céc phuong chinh x, y, z.

- S:mat pha hoai dugc biéu dién bai nhiing gia tri tng suat chinh
vanamthéng sé £, f-, fw, fi, .

- f, f: cuong do chiu kéo va nén mot truc clia bé téng.

Bé téng bi nén v& khi Ung suat nén dat gia tri cudng dé f, bé
téng khi bi nit khi c6 mot thanh phan tng suét chinh vuot qua gia
tri cudng do chiu kéo f.

3.4. Kiém chiing mé hinh

St dung mé hinh thi nghiém cta tac gia Nguyén Ngoc Phuong
[4] theo hinh 5:

. |2 L 11 2
50 .50 @6a100 fry— 3 DEaT00 e e
g 2 2 Ay
¥
]I:.xh:o&-;h " ) . 3 4 i Prhithny i FLA-5-1 - .
113  ndi v dhag nd do A
L=
11 #En thép 101521 i 135, o e
it |
T P - .
- F ] . [
() — 13_._:'2 L |1 w.ﬁ: W g ¥, = B
ad 150 .
15 - -
) Lo - 800 bowo | P s
5 1850 ! i
(A)

Hinh 5. M@ hinh thi nghiém ctia tac gid Nguyén Ngoc Phuong[4]
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- Tiét dién dam b x A x/=150x350x3900 mm , ¢ nhip chiu cat Két qua cho thdy sai s6 gitia luc pha hoai tinh ti Ansys (Pans) va
=900 mm valénhon 2,54, =800 mm. Iuc phé hoai tir thi nghiém (Pe) Nhd va Pim>Pans nén mo hinh sé bang

- Bé tdng c6 cudng dd mau thi lap phuong trung binh Rn=49,5 Ansys c6 d6 tin cay cao, c6 Ehévsa dung df kf)éo sat anh hudng cta
MPa. ham lugng c6t thép dén kha nang chiju cat cia dam BTCT ULT.
- C6t thép phia dudi bo tri 220, thép phia trén 2¢14. Si dung

thép CB400-V 6 Rm=400 MPa. 4.KHAO SAT ANH HUGNG CUA HAM LUQGNG COT THEP

- Thép tng luc trudc 1 thanh T13 ¢ dudng kinh danh nghia 12,7 4.1. Trudng hop ting sudt nén trudc ov= 2,33 MPa
mm, gidi han chay f,,=1860 MPa. Cap dugc dat cach trong tam tiét 1200
dién 130 mm (Hinh 5), cap dugc kéo d€ tao ra ing suat nén trung g
binh la 2,33 MPa. " 1100 — -
aners ANSYS £ 100
6. 5 i "
ki 0.0
# .
3 a80.0 i

0.0

60.0
50.0
05% 06% O0T% 08% 09% 10% L1% 1.2% 13% 14% 15% 16% 17% 18%

1 ¥, 3 4 5
——Ansys  —8—EC2 MCFT AQL 31819 —#=TCVN 5574-18  Ham hrgng thép (%)

Hinh 8. Biéu d6 KNCC cdia dam BTCT ULT ¢6 6v=2,33 MPa theo ham lugng thép
Bang 2. Bang KNCC ctia dam BTCT ULT c6 0p=2,33 MPa theo

mét s6 phuong phdp
y2 QAnsys QECZ QACI QTCVN QMCFI'*
Hinh 6. M hinh dam BTCT ULT trong phan mém Ansys (%) (kN) (kN) (kN) (kN) (kN)
0,59 93,25 62,7 55,2 68,2 84,8
e T T R s e
@ [ ! 1,20 112,5 74,8 64,5 68,2 92,9
e 120 -mmd R e faat e e Tt
1,79 115,0 83,3 70,1 68,2 97,9
1o
@ *MCFT: Phuong phdp mién nén cdi tién tinh bdng Response 2000
%0 g o RN
=2 |
80 o 120 === I i R oy
,,,,,,, a e Bttty ettt
70 10 ! 125 | ! (2) !
1 P Y A S [ - Lo __1
60 oo ;933 | l 3)
5 | 90 [~ pf T e
d |
/ | _— ;
oy V4400 S S Y Thi nghiém SV — 1A R [ |
! | @ M6 hinh ANSYS | ! |
30 A S IR /0t 7 Attt et S Fo———os :
20 / N A N W O N A S SR N SR S T - 6O t——Arf L ,,,,,, L ,,,,,, 4‘
! I ! i } : }
| b | .
10 ff--+ 7 A D L 1
/ 20 / | (I)—TH1: 3720 |
0 — ' L ——— 2)———TH2: 2T20 H
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 10 3625 | ! (3) _ I
Chuyén vi (mm) 0 | Pt o ( )—-—TIHS. 2114 ] |
Hinh 7. Biéu d6 quan hé luc - chuyén vi diém gidia dam = | | | |
Bang 1. So sanh két qua thi nghiém va mé hinh Ansys 20 f=—=—-- I T I [ 1
| I | | |
Mé hinh Ppn (KN) D6 vong (mm) 10 p—————- it A= o oo 4
| | | [ |
Thi nghiém 107,3 6,8 0 | ! | | |
ANSYS 103,5 7.7 0 5 10 15 0%
<at <G (% 35 132 Chuyén vi (mm)
ais6 (%) ' ' Hinh 9. Biéu d6 quan hé luc - chuyén vi diém gita dim BTCT ULT 6 5v=2,33 MPa
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Bang 3. Bang cac giai doan hinh thanh vét nit ddm BTCT ULT ¢6
ov=2,33 MPa

Bang 5. Bang cac giai doan hinh thanh vét nit dam BTCT ULT ¢6
ov=1,67 MPa

Giai Tai trong P (kN)
Trang thai
doan 2014 2320 320
1 Xuat hién nut gitra dam 35,5 36,25 37,8
Xuat hién vét nut xién
P ! 76,0 80,0 82,3
mép goi
3 | Dam bi pha hoai 93,3 1125 | 1150

i el el b

Giai Tai trong P (kN)
Trang thai

doan 2014 | 2220 | 320

1 Xudt hién nut gitra dam 29,0 30,0 31,0

Xuat hién vét nit xién
2 B 72,3 73,5 74,8
mép goi

3 Dam bi pha hoai 112,5

Hinh 10. Hinh dang vét n(t dam tai thai diém Pay = 112,5kN ddm BTCT ULT ¢6
ov=2,33MPa
4.2. Trudng hop ing sudt nén truéc o= 1,67 MPa

120.0

Hinh 13. Hinh dang vét nit dam tai thoi diém Pss = 108,8kN ddm BTCT ULT ¢d
ov=1,67 MPa
4.3. Truong hop khéng ung luc trudc (ov=0)

Khd ning chiu cit (KN)

30.

05% 06% 07% O05% 09% 10% LI% 12% 13% 14% 15% 16% L7T% LB%

Ham lrgrng thésp (%)

5
ACI 318-19 =——ge=TCVN 5574-18

Hinh 14. Bi€u d6 KNCC cGa ddm BTCT (,=0) theo ham lugng thép
Bang 6. Bang KNCC ctia ddm BTCT (ov=0) theo m¢t s6 phuong

1 2 3 4
——Ansys —m—EC2 MCFT

110.0 - —— ———
i
£0.0 __
IIIJI.‘.;.. 0.8 Q 0.6% 0.9 10% L2% > A% 15 1 1 1
v Stz MCFT AR x-TOUNSSTAAE  Ham g thép (%]
Hinh 11. Bi€u d6 KNCC cta dam BTCT ULT ¢6 ov=1,67 MPa theo ham lugng thép
Bang 4. Bang KNCC clia dam ¢6 o»=1,67 MPa theo mot s6
phuong phdp
)7 Qansys Qec2 Qaa Qrewn Qumicer
(%) (kN) (kN) (kN) (kN) (kN)
0,59 89,8 57,9 49,9 67,4 64,4
1,20 108,8 70,1 59,3 67,4 79,3
1,79 112,5 78,6 64,9 67,4 87,6
%‘- ] 3)0 . - - - ‘I : ........ : :
120 bommmmm R e I pommmmm i
= ! |_1125) LW
[ e i S T T T Pt k====== kz===== 4
i 4 Hos8 | e
100 f-==—==—F= 2~ IRttt fommm-- [ 1
] I I ] |
- 8975 | e
o 7 | : |
80 i | i |
| | I |
70 === 0T A N 1
1 1 | |
60 i | | i
= : : ______ }_ _____ - :
v : (I)—TH1: 3120] |
40 F-p-—--1------ e (2)-—-TH2: 2120 H
| (3)——TH3: 2T14 | |
30 1 T =
| i | |
N T T T
10 fommmmmgmmmms It i I i
I I I I
0 } } } |
0 5 10 15 20 3

Chuyén vi (mm)
Hinh 12. Biéu d6 quan hé luc - chuyén vi diém giita dam BTCT ULT ¢6 5=1,67 MPa
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phdp
M QAnsys QEcz QACI QTCVN QMCFT
(%) (kN) (kN) (kN) (kN) (kN)
0,59 84,5 459 36,6 65,2 62,4
1,20 96,3 58,3 46,1 65,2 73,7
1,79 102,5 66,7 51,7 65,2 81,6
& 130 | | .
ﬁ i [
A e A LI el
' TRETTTTITE
’[ S NN i Y
3 r, o o83 (4]
2 pa | i
A =~ S
n;_ | Il“ = I -
70 Ll : .+
_'J ; | (1} 1i—|1.3|;5ui
4 == (2)---TH2: 2120 -
"y _-'-.;_f _________________ (3)——TH3: 2714 |
1 ags :
i ﬁ_ﬁ i
10 s :
|} 1 L

5 pll 5
Chuyén vi (mm)
Hinh 15. Bi€u d6 quan hé luc - chuyén vi diém giita dam BTCT (c,=0)
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Bang 7. Bang cac giai doan hinh thanh vét nit ddm BTCT ULT ¢6 ov=0

. . Tai trong P (kN)
Giai doan Trang thai 214 2020 3020
1 Xudat hién nut gitra dam 14,0 15,0 16,5
2 Xudt hién vét nut xién mép goi 48,5 50,0 60,0
3 Dam bi phé hoai 84,5 96,3 102,8

Hinh 16. Hinh dang vét niit dam tai thai diém Psss = 96,3kN ddm BTCT (ov=0)
4.4. Quan hé giita khd néng chiu cdt ciia dam BTULT theo iing
sudt nén truédc trong bé téng

120.0

Kha ndng chiu cat [KN)

0.00 0.50 1.00 1.50 200 2.50

e HL0.59% == HL 1.20% == HL179% (g sufft nén MPA

Hinh 17. Quan hé giiia (ing sudt nén trudc trong bé tong va kha nang chiu cit cla dam
BTCTULT

4.5. Mét sé nhdn xét tir két qua khdo sdt

- Cac két qua khao sat vai cac tng suat nén trudc khac nhau
déu cho thay kha néng chiu cdt ctia dam tng luc truéc phu thudc
vao ham lugng c6t thép doc b6 tri trong dam. Theo két qua khao
sat s6 bang phan mém Ansys thi tir cdc bang 2, bang 4 va bang
6 thi khi bo tri thép doc tang tu 2f14 (m-=0,59%) lén 2f20
(5=1,20%) thi kha nang chiu cat ctia dam tang 19,5%, tir 2f14 lén
3f20 (us=1,79%) thi kha nang chiu cat tang 23,3%.

- Anh hudng clia ham lugng c6t thép tinh theo cac phuong
phép khac nhau dé&n kha nang chiu cdt cia dam bé téng ung luc
trudc nhu phuong phap mién nén cai tién (MCFT), theo tiéu
chudn EC2, ACI 318-2019 cho céc trj s tang khac nhau, trung
binh chung cla cac phuong phap tang 25,0% khi tang c6t thép
doc tir 2014 (1=0,59%) 1&n 3¢20 (us=1,79%).

- TU bang 3, bang 5 va bang 7, khi téng ham lugng c6t thép
doc thi tai trong gay vét nit thang géc ban dau tang khéng dang
ké, nhung tai trong gay ra vét nut xién theo phuong tu diém dat
luc tap trung dén gdi ké thi tang dang ké. Dam bi phé hoai sau
khi xuat hién cac vét nit xién nay.

- Tu hinh 9, hinh 12, hinh 15 thi khi tdng ham lugng c6t thép
doc thi d6 ciing ctia dam tang lén, d6 véng tai luc pha hoai sé
giam di.

- Viéc tao ung luc trudc tao ra ng suat nén trudc trong bé
téng lam tang kha nang chiu cdt ca Dam. Kha nang chiu cat cia
dam bé tdng tng luc trudc tang gan nhu tuyén tinh khi tang tng
suat nén trudc trong dam (Hinh 17).

V. KET LUAN

Két qua khao sat s6 bang phan mém Ansys theo phuong
phéap phan ti hiru han, phan mém Response 2000 theo phuong
phap MCFT déu cho thay kha nang chiu cat ctia dam BTCT ULT
phu thudc ré rét vao ham lugng c6t thép doc chiu uén. Anh
hudng ctia ham lugng c8t thép doc da duoc ké dén trong cac
tiéu chuan tién tién nhu EC2, ACI 318-2019..., can dugc bd sung
vao tiéu chuén thiét ké hién hanh ca Viét Nam TCVN 5574-2018.

TAI LIEU THAM KHAO

[1] TCYN 5574:2018. Thiét ké bé tong va bé tdng c6t thép - Tiéu chudn thiét ké.
B Khoa hoc va Cong nghé, Viét Nam.

[2] Minh, P.Q., Phong, N. T., Thang, N.T., Tuing, V. M. (2021). Két cdu bé tdng c6t
thép (phan cdu kién co bdn) TCVN 5574:2018. Nha xudt ban Khoa hoc va ky thudt.

[3] Bd mon Cong trinh Bé tong c6t thép, Trudng Dai hoc Xay dung (2021). Hudng
dan tinh todn cdu kién bé tong c6t thép theo tiéu chudn TCVN 5574:2018. Nha xudt
ban Khoa hoc va k§ thudt.

[4] Minh, P.Q., Phuong, N. N. (2008). Khd ndng chiu cat cia ddm bé tdng c6t thép
{ting luc trudc. Ludn &n tién sy ky thuat.

[5] EN 1992-1-1:2004 (2004). Eurocode 2: Design of concrete structures - Part 1-
1: General rules and rules for buildings.

[6] ACI 318-2019 (2019). Building Code Requirements for Structural Concrete.
American Concrete Institute.

[7] ANSYS (2013). Documentation for ANSYS. Inc Theory reference.

ISSN 2734-9888 | 07.2023 XAYDUNG |41



NGHIEN CUU KHDA HOC

ENgay nhan bai: 07/4/2023 MNgay slta bai: 02/5/2023 BNgay chap nhan dang: 25/5/2023

Tinh toan xoan kiém ché thanh thanh méng

tiét dien ho

Calculatingrestrained torsion of thin-walled open-sections beams

> V0 LE QUYEN

Trudng Dai hoc Kién tric Ha Noi; Email: lequyenvu.hau@gmail.com

TGM TAT

Khi mat cat ngang cia thanh thanh mdng tigt dign hér bj xoay
quanh truc thanh mat gac kem theo hign tueng vénh, khi venh bi
ngdn cén thi trong thanh s& xudt hién (ng suft phéap va ing suft
tiép dé chang lai ma men xodn sinh ra thi da goi |3 xodn kiém ché.
Ung suét do xodn kiém ché sinh ra trong nhigu truimg hop gay
anh hudng dang ké tai tdng img suat trong ket cau. Hign nay khi
tinh xodn cho két cdu thuang ba qua va don gian haa tinh toan, do
vy khang phan anh dang sy [am vigc cia ket cau. Bai bao tom tat
nguyén Iy tinh todn chiu xoén kiém ché cia thanh thanh mang tigt
dién hér cung tinh toan cu thé cho ddm chir [ theo tai liéu coa Nga
[1.2] nh&m lam r s [am viéc cia ket cdu |3 co s& cho viec chon
tiet dien hop ly.

Tir khda: K&t cdu thép; thanh thanh mang; thanh chiu xoén; xodn
kigm ché; bimomen.

ABSTRACT

When the cross-section of a open-section thin-walled bar is rotated
around the bar axis by an angle accompanied by warping phenomenan,
it the warping is prevented, there will be normal stress and shear
stress in the bar to counteract the generated torque . it is called
restrained torsion. The stress caused by restrained torsion generated
in many cases significantly affects the total stress in the structure.
Currently, the calculation of torsion in structures is often neglected
and simplified leading to inaccurate reflecction of the structure's
behavior. This article summarizes the principle of caculating the
restrained torsion of the open-section thin-walled beams along
provides a specific examples for channel section beam according to
Russian documents [1.2] to clarify the structural behavior and provide a
basis for selecting appropriate cross-sections.

Keywords: Steel structure; thin-walled beams; warping torsion;
restrained torsion; bimoment.

1.DAT VAN PE

Két cau thanh thanh moéng dugc str dung rong rai va da dang trong
thuc tién xay dung. Trong mét s trang thai lam viéc két cau thanh
thanh méng tiét dién ha chiu tac dung clia xodn kiém ché dan dén sinh
ra (ing suat dang ké trong két cau. Khi tinh toan két cau, dé don gian héa
thuding bd qua anh hudng clia xoan kiém ché, dan dén phan anh khéng
chinh xac sy lam viéc va cé thé gy mat an toan cho két cu. Cho tdi hién
nay c6 mot 6 tai liéu dé cap tdi phuong phép tinh xodn kiém ché theo
quy pham My hay chau Au va chii yéu cho dam chii | [3], tuy nhién cac
nguyén ly, phuang phap tinh toan két cdu clia Viét Nam hién nay phan
I6n dua trén cac tiéu chuan thiét ké két cdu ctia Nga, do vay viéc gidi
thiéu quy trinh tinh toan dam thép chiu xoan theo cac tai liéu clia Nga
rat thuan loi va pht hgp véi thuc tién két cau xay dung tai Viét Nam.

Ngoai dam ch(t |, thi dam ch@ [ cing c¢6 pham vi Ung dung rat
rong trong két cau xay dung dung lam dam chiu uén, xa gé mai,
dam sudn tudng... phan trinh bay duéi day néu co sd, trinh tu tinh
toan cau kién va vi du cu thé ctia ddm chir [ chiu xodn kiém ché.

2. NGUYEN LY TiNH TOAN XOAN KIEM CHE CHO THANH
THANH MONG

Thanh c6 thanh méng la thanh c6 dé day thanh cla ciu kién
nhé hon dang ké so véi dudng chu tuyén va dudng chu tuyén nay
nhé hon dang ké so véi chiéu dai thanh [1,4].
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Thép goéc va thép chr T (ca thép can ndng va dap nguodi) khéng
dugc coi la thanh méng vi véi thanh c6 loai tiét dién nay khi xodn
khong phat sinh ting suat phap va ching dugc tinh theo cac cong
thiic stic bén vat liéu thong thuang [2].

Thanh c6 thanh mdng c6 thé dugc chia thanh 2 loai (Hinh 1):

- Thanh cé6 tiét dién kin;

- Thanh cé tiét dién hé.

b) J

Hinh 1. a) thanh tiét dién kin; b), ¢) thanh tiét dién h&

Cac nghién ctiu cho thay cac thanh c6 tiét dién kin c6 thé dugc
tinh todn bang cac cong thuc stic bén vat liéu dua trén gia thiét vé
tiét dién phéng. Su lam viéc cla cac thanh c6 tiét dién hd khac
dang ké so vai thanh co tiét dién dic va kin. D6i véi cac thanh cé
thanh mong tiét dién hé khi chiu tai, néu cac chuyén vi doc xay ra
ma khéng bi can tr& (cong vénh tu do), thi ting suat phap khong
phat sinh trong tiét dién, trudng hgp nay xoan dugc goi la ty do.
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Ngugc lai néu cong vénh bi can trg, thi trong cac thanh thanh
mong tiét dién hd phat sinh déng thoi tng suat phap va cac tng
suat tiép dugc goi la xoan kiém ché [2].

Dé& tinh dén anh hudng clia xo0an ki€ém ché d&i vdi su lam viéc
cda thanh thanh mong Vlasov [1] dé xudt toa d6 quat w ciing nhu
cac dac trung khac: momen quan tinh quat|,, momen khiang uén

quat W, ; momen tinh quat S, . Cac dai lugng nay dugc xac dinh
nhusau: w=[rds; S, = [wdA ; |, = [w'dA.
0 A A

Su cong vénh do xo0én sinh ra néi luc la bimomen B, . Két cau
chiu nén uén hodc kéo udn khi khéng cé tai trong dong dugc kiém
tra bén nhu sau [4]:

i M
( N ] + M, + Y4 B, <1
ARy, cWRy, cWRy, WRy,

Ung suéat phap cta thanh chiu xoén kiém ché & giai doan dan

hoi dugc xac dinh bagi cong thic:

g N M M B 0

B
o,=—2=—2W (2)

@ @
a) b)
Hinh 2. a) Biéu d6 toa dd quat trong thanh chit [; b) Biéu d6 (ing sudt phép sinh ra béi
bimomen trong thanh chif [
Thanh thanh mdng tiét dién hé khi chiu xoan kiém ché sé phat
sinh (ng suét ti€p T trong tiét dién ngang, la téng Ung suat cla
xo0dn thudn tly 1, va Ung suat tiép T,, trong d6 1, la téng Ung

sudt tiép udn ngang clia moét trong hai phuongT,,, hodc 1., va
Ung sudt tiép sinh ra bai xoan kiém ché 7 :

=Mt 3)

I(
Q,-S .
T =Tyt Ty = TR M, S, (4a)
Lt -t
< Q, - .
hodc 1, =1,,+1,=—""""+ M, -S, (4b)
Y Lt -t

Trong d6 M, la momen xoan ty do; M, la momen xoan kiém
ché, c6 téng badng momen xodn téng thé M=M, + M, .

Vi thanh tiét dién chir |, chi c6 & canh phat sinh (ing suat tiép bai
tac dung dong thai ctia luc cdt doc canh va xodn kiém ché nén sé chi
st dung mot trong cac bién thé clia cong thuc (4) phu thudc vao
huéng clia truc clia dam. V6i thanh chit [, tac dong déng thai clia uén
va xoan kiém ché dién ra & ca canh va bung nén sir dung déng thai 2
cobng thuc (4a), (4b). Tuy nhién tinh toan Ung suat ti€p phat sinh bai
x0an kiém ché cho céac thanh khong dugc quy dinh rd rang & cac tai

liéu hién hanh do anh hudng khong I6n [2]. Van dé nay dugc xem xét
chi tiét hon va vdi cac vi du tinh toan trong [6,7].

Khi tinh dén cac tai trong tac dung lén thanh theo ca bay bac
tu do (bién dang doc truc, cdt trong hai mat phang, uén trong hai
mat phdng, xodn va cong vénh), hé phuang trinh vi phan can bang
chuyén vi c6 dang sau:

EAE" =q,
_Elyf,lv +q, = 0 (5)
-ELnY +q,=0

~EI8Y +GI8" +m, —m} =0

Trong d6 EA, El, El , la d6 cling kéo-nén va uén trong hai
mat phdng; El, 1a d6 cliing cong vénh va va G, 1a dé cling xodn tu
do.

Céc 8n s6 cta hé (5) 1a cac ham chuyén vi: ¢ =¢, doc theo truc
z, £=¢,, n=n, ngang theo trucxvay, 8 la géc xoén (c6 dao ham
8’ tuong tiing d6 cong vénh)

Phuong trinh can bang xoan kiém ché dugc viét dudi dang:
m, - mg

El

w

eIV _ kZG// — (6)

Trong d6 k la dac trung udn-xoan clia thanh, dugc xac dinh bai
cong thuc

yic

“YEL, i
Nghiém ctia phuong trinh (6) cé dang:
0=0,(2)+6(2) (8)

Trong dé: 8,(z) = Ash(kz) +Bch(kz) + Cz +D ; cac hang sé tich
phan A, B, C, D phu thuéc vao cac diéu kién bién; sh(kz) va
ch(kz)la cac ham sin hyperbolic va cosin hyperbolic, dugc tinh

kz —k:

e —e

z kz —kz
«ch(kz)=S*€ |

theo céng thuc: sh(kz) =
Cac nghiém phuong trinh (6) ap dung cho céac so dé tinh két
cdu phé bién thuc té dugc dua ra trong Bang 1.
TU hé phuong trinh (5) ta cé:
o= E(&l _ CHV _ r.]//X _ e//w)
T=EQC" S,(s) " S,(s) _g" S,(s)

t t t
M, = Gl,8'

) )

t - chiéu day thanh; S, va S, la cdc mémen tinh d6i theo 2
phuong xvay; S, lamoémen tinh vénh.

TU (5) va hé phuong trinh (13) ta c6 méi lién hé gitta bimomen
va goc xodn:B,, = -El, 0" (10)

Ton tai khai niém tdm uén cua tiét dién ngang la khi khéng cé
momen xoan & do, thi momen cula cac luc ngang trong tiét dién
ngang bang khéng. Néu momen clia cac luc ngang trong tiét dién
khac 0, thi thanh khéng chi bi uén ma con xoan. Do vay, momen
xoén dugc hiéu la momen xoan so vdi tam uén.

Toa d6 cha tdm udn dugc xac dinh theo céng thuc

x=[wdA; y = [wdA .
IxA IyA

Vi thanh chir [ khoang cach tir tdm udn dén tdm ban bung
thanh (hinh 3c) dugc xac dinh theo cong thic sau:

2
a,=- bt'ht GR)
2bt, + —
3
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Bang 1. Céng thiic bimomen theo sg dé tinh va dang tai trong [1,2]

Dang tai trong
Tai phan bé déu Tai tép} trung
- i I
4
A Khi 0<z<t Khi t<z<|
- f -
Kl Ch(k(z _%D Pe |1 Pe 1
m -e -e
B, =—|1-— =2 -sh(kz)sh(k(l -t =-—2 - sh(kt)sh(k(l -
R o= ey Shlkh(k( - ) o= sy Shkvsh(k(-2))
2
o Ir -
B, =B,ch(kz) + & ‘M, sh(kz) B, = B,ch(kz) + & ‘M, sh(kz) + & L sh(k(z - 1))
ch k(l - z) 1 1 1
m ( 2 t+ (I - t)ch(kl) + —sh(kt) — —sh(kl) + —sh(k(I - t)) — Ich(k(l - t))
B, = K 1- Kl B, = k k k L.
ch™ v 2ch(kl)— kI - sh(kl)— 2
M. L+ shikD) - k(1 =) — ch(ki) + ch(kt) - ch(k(l - 1))
- 2ch(kl) — kI - sh(kl)— 2 !

B, =:J2[1—ch(k(l—z))+sh(k(l—z))~

B, =B,ch(kz)+ & -M, sh(kz)

B, = B,ch(kz) + & ‘M, shikz) + & L sh(k(z - ))

(5§

1 1
(1= t)shil) —shik(i- t))L

(1= t)eh(kl) - Lsh(k(I - 1))
1 « L

1+Kkl- sh(kl) — ch(kl) - =
2 B, =- 1 t 20 = 7 t
kI~ ch(kl) — sh(kl)  Sh(ki) =1 ch(ki)  Sh(k) =1 eh(k)
!
1 1 1
By=—— m K- sh(k(l —Z)) B, =B,ch(kz)+ P M,,sh(kz) B, =B,ch(kz) + Pl Mzosh(kz)+R~Ltsh(k(z —-t))
k’ch(kl) -
—¢ —ch(Kl) + ch(kz) V= —& Ch(;( ) [sh(k(I - t)) - sh(kl)]; M,, =L,
(3 3 2
LAY 2 s | et Trong dé: |, = ht, bht,
' it i 5 2 2
) (beaa)h2 Pé xac dinh céc gia tri cia bimomen va dung biéu dé tuong
5 Ung, can giai phuong trinh vi phan (6) 4p dung cac diéu kién bién.
hi | 0 - A B O - D6i véi mot s6 loai dam don gian tif thanh thanh méng, cong thic
as | xac dinh bimomen dugc lap va trinh bay trong bang 1 [1,2].
b b2
5 =g 3. CAC BUGC TiINH TOAN
) b TU nguyén ly tinh toan nhu trén ta c6 thé xay dung dugc cac
a budc tinh toan cau kién nhu sau:

Hinh 3. a) tiét dién thanh chit [; b) Biéu d6 dién tich quat

Trong d6 b va t, lan lugt la chiéu rong va d6 day cta ban
canh, con h va t-chiéu réng va dé day ctia ban bung (Hinh 3a).

Biéu do dién tich quat w dugc thé hién trén hinh 3b.

Momen quan tinh quat I, cdia thanh chir[ dugc xac dinh nhu sau:

I, = é(b “3a, )%, + ol (12)
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- Xac dinh cac dac trung hinh hoc uén, xoan;

- Xac dinh Uing suat do uén;

- Xac dinh tam uén;

- Xac dinh @6 léch tam cua tai trong so véi tam uén;
- Xac dinh Uing suat do xodn;

Xac dinh (ing suat téng;

- Kiém tra bén.
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4.ViDU TINH TOAN

15

q b

Hinh 4.a). So dd tinh dém chit [ chiu tai trong phan bo déu; b) éd do chat tai trén tiét dién

Xét mot dam don gian tiét dién chi [ nhu hinh 4, chiéu day tiét
dién t=1,5 mm, dugc lam tu thép CCT34 c6 R =23kN/cm’; L=
3m, g=1kN/m, véi cac dac trung hinh hoc nhu sau: dién tich tiét
dién ngang A = 3,640cm’; momen quan tinh xodn thuan tay
I, =0,0273 cm*; momen quan tinh quat 1,=316,92 cm’; momen
khang uén theo trucy W, =15,83 cm’; momen quan tinh theo truc
y I,=118,75 cm*; toa d6 tdm uén a, =-1,682 cm

Déc trung uén-xoan tinh theo cong thic (7):

k= /% =0,005764(cm™")

trong d6: G =79000 MPa - mo6 dun trugt clia thép;

E =206000 MPa - mé dun dan héi cta thép.

Trong nhiéu trudng hop, khi tai trong phan bé déu trén thanh
dat gia tri giGi han c6 tac dong du I6n 1én canh trén lam tiét dién
khéng gilt dugc hinh dang ban dau, dé gian ti€p tinh dén su phi
tuyén hinh hoc nay coi tai trong phan bd déu trén ban canh theo
quy luat tam giac [8]. Khi do, vecto tai trong sé di qua trong tam
cla biéu dé tai trong & khodng cach b/3 tinh ti mép ban bung
(hinh 4b).

Do léch tam cla tai trong so véi tam udn dugc xac dinh nhu
sau: e=a, +§ =1,682 + % =3,35(cm)

Momen udn 1én nhat & gilta nhip:

2 2
_a % — 1,125(kNm) = 112,5(kN.cm)

y
8
Bimomen dugc phan bé doc theo chiéu dai dam xac dinh theo
. ch k(1-2x)
cong thic bang 1(hinh 5a):B, =3/ —7%
k chE

Gia tri bimomen I6n nhat:

g _ael,_ 1 _0,01-3,35(1 1

= -
Chg 0,005764 1,398

0= j =287,06(kN.cm?) Cac

ung sudt phap I6n nhat o,, 0,, o,, o, phat sinh tai tiét dién &
gilra nhip nam tai 4 diém tuong Ung 1, 2, 3 va 4 cla tiét dién (Hinh
5b) c6 gid tri la:

0,=0,+0, =——>+—2w, =-7,12+22,61=1549(kN/cm*)
w, 1,
M, B 5
0, =00 +0u, ==~ 72 W, = 7121142 =-18,54(kN/ cm?)
y w
MY B 2
0,=0,,+0,,;,=+——+—2Ww, =7,12+11,42 =18,54(kN/ cm?)
W, 1,
M, B 2
0,=0,,+0,, = +—7|—“’w, =7,12-22,61=-15,49(kN/cm”)
y w

Us |

b)
Hinh 5. a) Biéu d6 bimomen trong dam don gian chiu tai trong phan bg déu léch
tam; b) Bi€u d6 (ng sudt phap trong tiét dién ngang
Céc gid trj ing suat phap I6n nhat o, , 0, , o,, o, phatsinh tai tiét
dién cé ndi luc I16n nhat nam & gitia nhip dugc trinh bay trong Bang 2.
Kiém tra bén do ing suat phép:
Opax =18,54(kN/cm’) <y, -R, =1.23 = 23(kN/ cm*) — dam béo.

Bang 2. Ung suét tai vi tri c6 ndi luc I16n nhat trong thanh

o, ,MPa
Vitri L (ing suit xodn P
Ung sudt udn (do bimomen) Téng ting sudt
1 -71,2 +226,1 +154,9
2 -71,2 -114,2 -185,4
3 +71,2 114,2 +185,4
4 +71,2 -226,1 -1549
5. KET LUAN

Bai bao trinh bay nguyén ly va phuong phap tinh toan kiém
ché cho thanh thanh méng chit [ xac dinh dugc trang thai ing suat
cla két cau tir dé c6 co sé dé lua chon tiét dién hop ly.

Qua két qua vi du tinh toan toan c6 thé thay dnh hudng déng
ké clia ing suat do xodn kiém ché so vai téng ing suat sinh ra.

Trén cd s& nguyén ly tinh todan, bai bdo da trinh bay cong thiic
tinh bimomen cho mét s6 sa d6 tinh két cau phé bién, giip don
gian hoda va thuan tién tinh toan xodn kiém ché, nham phan anh
dung su lam viéc cta két cau.

Cac tai liéu gido trinh tinh toan hién nay it dé cap tai viéc tinh
toan thanh thanh mong chiu xoan kiém ché, do vay viéc dua vao
ap dung nguyén ly tinh toan xodn kiém ché la can thiét va cé y
nghia thuc té trong cong tac thiét ké cong trinh thép.
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Ly luan vé khai thac gia tri noi chén trong
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The theories of exploiting of the genius |oci value in urban space organization
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TGM TAT

Dd thi hod |3 qua trinh phat trién tat yéu cia mat dat nuac trong thii
dai mdi. Tuy nhién, bén canh mat tich cuc ca deoc ca nhing khang
gian hién dai dap tng nhu cau tién nghi vat chét thi nhimg kha khan,
thach thirc kem theo 13 viec gin giir han c6t da thi, tao lap déc trung
thu hat sy quan tam, tréi nghigm cia cing dong dan cu. Digu do dat
ra cho cac nha quy hoach da thi mat cha dé nghién ctu khoa hoc cép
thiét va thuc tién trong mot thai gian dai. Bing viec khai phap ly
thuyet noi chén, cac nha khoa hoc dé kich hoat sur chi y cia moi tang
|trp x& hai. Tir da, nhitng khang gian di sén kign tric lich st ca gia tri,
nhitng hoat déing vin hoa ddc séc, cac dia danh quan trong ciia mat
ving dat duge phuc hdi va thie tinh trong mai trreng hign tai. Tuy
khang thé danh gig bing dinh lugng nhung higu lyc cia nd va cing
manh mé. Ng gidp nguii dan hiéu va yéu mén khang gian ma minh
dang sinh séing, biét tan trong lich s, ton trong cai ngudn. Ben canh
da, nghién ciru vé noi chén con gidp cac nha quy hoach da thi thigt lap
duge ban sdc trong hoi thir cia nhimg thanh phd dep. van minh va
déng sdng.

Tir khéa: Noi chan; khai thac gia tri noi chén; khang gian da thi; Iy
|luén; nguyén tac khai thac.

ABSTRACT

Urbanization is the inevitable development process of a country
in the new era. However, alongside the positive aspects of
modern spaces that meet material needs, the challenges of
preserving the urban soul and creating characteristics that
attract the attention and experience of the community also
arise. This poses a pressing and practical scientific research
topic for urban planners for a long time. By exploring the theory
of genius loci, scientists have attracted the attention of all
social strata. From there, valuable historical architectural
heritage spaces, unique cultural activities, and important
landmarks of a region have been restored and awakened in the
present environment. Although its effectiveness cannot be
quantified, it is incredibly powerful. It helps people understand
and love the space they live in, respect history and origins.
Additionally, study of genius loci helps urban planners establish
the identity of beautiful, civilized. and livable cities.

Keywaords: Genius |oci; exploiting the value of genius loci; urban
space; theories; principles exploiting.

1. GIGI THIEU CHUNG

Nai chén c6 & da xuat hién tir xa xua qua tin ngudng va van
hoa ctia ngudi c8 dai, khodng thé ky thi 6 truéc Céong nguyén dén
thé ky thit 4 sau Cong nguyén. Ban dau, né lién quan dén tén giao,
tinh than va tu tudng triét hoc. Theo d6, ngusi La Ma ¢6 dai tin
rang moi sy vat déu cé mét linh than riéng (van vat hiu linh) dugc
bdo hé bdi nhimng thé luc siéu nhién ma con ngusi khéng thé Iy
gidi dugc bang khoa hoc khi dy. Tinh than nay dugc coi la nguén
doéng luc cho con ngudi vuot qua moi trd ngai trong cudc séng,
déng hanh vaéi ho tu khi sinh ra cho dén luc chét. Nai chén c6 thé
Ia noi linh thiéng dé ton kinh cac vi than hodc mét noi &n chén &
nao dé, Ia mot phan khéng thé thiéu clia cudc séng gidp duy tri su
can bang gita thé gidi vat chat va thé gigi tam linh. N6 tao ra stc
manh niém tin nci con ngudi, bao vé va che chd con ngudi. Rome
clia ngudi La Ma hay Olympia cCia ngudi Hy Lap <6 dai la nhing vi
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du dién hinh vé nai chén linh thiéng, dia diém dién ra cac khéng
gian té 1& ton vinh céac vi than. Ngoai ra, trong van héa Ai Cap c6
dai, dén thd cac vi than va cac vi Pharaoh cling dugc coi la noi
chén linh thiéng, khéng gian d&€ cau nguyén. Tuy nhién, khi nén
van minh thé giGi phat trién, noi chén dugc nhin nhan mét cach
khoa hoc hon. N6 Ia khong gian dac trung, noi con nguoi c6 kha
nang tuong tac véi nhau va véi moéi trudng xung quanh. Noi chén
ton tai cac gia tri vat thé va phi vat thé. Gia tri vat thé la cac yéu td
vat ly nhu cac toa nha, céng trinh kién tric, cdnh quan, dia hinh va
cac dac diém khac ctia moi trudng va dugc vi nhu phan xac ctia dé
thi. Con phan hén la cac gia tri phi vat thé bao gém van hda, xa hoi,
lich st va chu trinh cudc s6ng dién ra tiing thai diém trong ngay,
trong thang, trong nam,v.v.. Mot nai chén khéng thé tach roi hai
phan thé xac va linh hén ra khdi nhau, bai thiéu mét trong s6 dé
khéng lam nén nai chon.
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2. TGNG HOP CAC QUAN DIEM TRONG LY LUAN VE GIA TRI
NOI CHON

Noi chén gilip con ngudi tim thay vi tri cia minh trong thé gidi
quan va cdm nhan dugc su két ndi gilra minh véi moi trudng xung
quanh. Nhiéu nha nghién ctiu trén khip thé gidi da tim hiéu vé né va
dua ra cac ly luan khac nhau vé nai chon dua trén cach nhin nhan su
vat va hién tugng theo quan diém cua riéng minh. Bang cach phan
tich cac ly luan nay, chiing ta tim ra nhiing diém chung va xac dinh cac
yéu t6 c6t 16i hinh thanh nén naoi chén, d6 clng chinh la cach thic
danh gia khach quan vé cac gia tri noi chén.

2.1.Quy hoach - thiét ké d6 thi va hinh anh trong nai chén

Thiét ké d6 thi (Urban design) co 1é da dugc ting dung tir xa xua
qua viéc xay dung cac cum cong trinh, quang trudng céng cdng tu
thdi Ai Cap, Hy Lap, La Ma c8 dai ma vé dep ca n6 dén nay van thu
hut dugc sy quan tam cda rat nhiéu ngudi. Tuy nhién, thuat ngi thiét
ké& d6 thi chi that su xuat hién vao nhimg nam cudi thap nién 50 clia
thé ky XX. N6 gidi quyét mét thuc trang con bé tréng nhu la gach néi
gilra quy hoach dé thi va thiét ké kién tric trong thai ky hién dai. Cach
tiép can nay dem lai hiéu qua kha quan nhat khi thiét lap dé thi mot
céach cha déng va khoa hoc ngay tir nhiing budc dau. Dé tao ra mot
hinh anh dep cho dé thi, cac kién tric su va nha thiét ké can xem xét
nhiéu yéu t6 khac nhau, bao gém dia hinh, kién tric, mau sac, anh
sang, cay c6i va khéng gian ma. Ho cling can tao ra cac khu vuc cong
cbng va cac co s& ha tang dep va tién nghi, bao gém dudng phé, via
hé, cdng vién, san van déng, trudng hoc, bénh vién va trung tam
thuong mai,...TU triét ly d6, Camillo Sitte cho rang: thiét k& do thi nén
tap trung vao nang cao madi trudng séng, phai linh hoat va séng déng,
han ché su cling nhac clia cac quy tac chiic nang do thi don thuan [8].
Gordon Cullen ciing nghién ctu vé thiét ké dé thi, tuy nhién éng st
dung khai niém chudi tdm nhin (serial vision) dé ti€p can van dé. Theo
dé, khi di chuyén trong do thi, con ngudi sé cdm nhan dugc nai chén
thong qua su tuong tac gilla cac khong gian khac nhau, bao gém
nhiing khodng déng mé véi ngd ngach chat hep, quang trudng rong
I6n, tugng dai cao vit hay hé nudc ménh méng. Tuy nhién, quy hoach
c6 mét thai gian kha dai bo quén khia canh cdm xutc clia con ngudi khi
chi tap trung vao cdng ndng clia cong trinh, mang lugi dudng, quang
trudng, cdng vién cdy xanh. Vi vdy, 6ng cho rang trong quy hoach -
thiét k& dé thi phai tap trung vao cdm xuc clia con ngudi déi véi khong
gian nham kién tao cac dia diém than thién, dap (ng yéu cau thdm
my, thuc tién va an toan. Tl d6 cho phép con ngudi trai nghiém cuéc
s6ng t6t hon bang géc nhin chuyén déng tir mat dat (street view) thay
vi g6c nhin ti trén cao (fly bird) [12].

Khong hoan toan dua trén thong tin vé dia ly nhu nhiing tién
nhiém, Emily Talen st dung ca thong tin vé van hda, xa héi va kinh té
dé thiét k& dé thi. Tap trung vao viéc hiéu méi quan hé gitia hinh thai
d6 thi véi cac yéu t6 ngoai vi tao nén chiing; phan tich tling khong
gian cu thé clia do thi nhu quang trudng, dudng phé, cong trinh cong
céng,.... Tur d6 kién tao cac khéng gian da dang, hap dan, thuan lgi cho
su phat trién clia cdng dong va tang cudng tinh két néi gidia cac khu
vuc [9][10]. C6 thé ndi, thiét ké d6 thi da ma ra mét trang méi déi voi
viéc xay dung hinh anh dé thi, né mang gia tri ctia ca do thi hon chi la
mang gia trj tiing khu vuyc. Chinh vi thé ma nghién cttu vé hinh anh dé
thi luén thu hat cac nha khoa hoc. Ching ta biét rang, dé thi dugc xac
dinh va ghi nhé chti yéu thong qua hinh anh. Va thj giac la yéu t6 quan
trong nhat d&€ cdm nhan vé dep d€ tir d6 hinh thanh nén nhiing hé gia
tri, hén nai chén.

Khong gian d6 thi co hai tinh chat quan trong la tinh dé doc va kha
nang hinh anh héa. D€ tao nén mét khong gian dé thi tét, cac bo phan
ctia khong gian do phai dugc té chiic mét cach dé nhan dang va cé
kha nang tao ra nhing hinh anh ma ngudi dan ghi nhé sau trong ky
Uc. Trén cd s& d6, nam 1960, Kevin Lynch cho ra doi cuén” The Image

of the City”, nghién cttu vé viéc con ngudi lam thé nao nhan thiic va té
chuc thong tin khéng gian khi ho di lai trong thanh phé. Va cudi cling,
6ng két luan rang con ngudi thuc su hiéu mai trudng xung quanh khi
di chuyén qua céc khéng gian quen thudc. T d6, 6ng hinh thanh nam
nhan t6 ¢ ban goi la ban dé tinh than dia diém gém: tuyén (path),
canh bién (edge), khu vuc (district), ndt (node) va c6t méc (landmark)
[15]. Phuong phép ctia Kevin Lynch da thic ddy nghién clu vé viéc
nhan thiic khong gian trong d6 thi. Néu nhu Kevin Lynch nghién ctu
do thi qua nhiing khong gian I6n, bao quat thi Christopher Alexander
nghién ctiu d6 thi qua nhiing géc nhé theo hudng kiéu mau (pattern),
tao ra cac gidi phap dé xir ly cac van dé thiéu sét cia d6 thi hién dai,
nhu su khéng than thién va khéng nhén van,... Thay vi chi tap trung
vao céng nang st dung, Alexander tap trung vao viéc tao ra nhimng
méi trudng bén viing, cdm thu va cé thé nhan ban. Bang cach phan
tich hang loat hién tugng luan tir thuc té xay dung ctia nhiéu nén van
hoa, sau d6 tao ra 253 ki€u mau khac nhau. Nhiing ki€u mau nay dugc
thiét ké nham gan két con ngudi vai tinh than dia diém, khéng chi dap
Ung nhu cau sir dung ma con goi lén cdm xuc va gilip con ngudi tao
dung cdu trdc khéng gian. Alexander vi von qua trinh nay nhu qua
trinh bién d6i clia con sau budm, tuy trdi qua nhiing hinh thiic khac
nhau clia qua trinh “16t xac” nhung van gitt dugc ban chat con buém
hodc sau budm tuy vao giai doan bién déi [7]. Tir d6, dng cho rang,
qué trinh phat trién hoat déng xay dung can phai ton trong lich sir va
diéu kién hién trang cau trdc do thi. Tai méi budc thiét k&, ngudi kién
trac su sé phai tim ra ndi dung phu hgp véi hinh thic dé thi, chd trong
tinh ven toan cau tric dé can bang hinh anh qua khi trong dong chay
cudc séng hién dai.

2.2. Sy trai nghiém céc hoat dong va cdm xuc trong noi chén

Trong quy hoach d6 thi, cac nha quy hoach hau nhu chi chi trong
kién tao cac khong gian vat chat hay vo boc, hinh dang cho d6 thi. Ho
quén mat viéc lam thé nao dé khong gian d6 séng, s6i dong va mang
y nghia. DPa phan ho dé né tu phat, tu sinh, tu diét. Nhiéu d6 thi moc
[én nhu mét thanh phé ma, khéng c6 nhiing hoat déng 16i cudn ngudi
dan tham gia. Nha van Mark Twain da viét “Hai muoi ndm sau, ban sé
héi hdn vé nhing gi ban khéng lam hon la nhiing gi ban lam”. Cau dy
khién chuiing ta giat minh suy nghi, phai chang trai nghiém doéng vai
trd vé cling quan trong déi véi mot doi ngudi. Cudc song ludn van
dong bién ching theo quy luat khach quan. Con ngudi cling khéng
ngling van déng théng qua cac tradi nghiém dé kham pha cudc séng,
b6 sung nang lugng va tich luy kién thic. Trai nghiém cac hoat dong
cdng déng nai d6 thi la cach dé ngusi dan hiéu hon vé thanh phé ma
minh dang séng, gilp gia tang nang lugng tich cuc. Trai nghiém
(experience) cling la cach thiét lap cdm xuc va xay dung ky Uc trong
chu trinh kién tao nai chén. Lay trai nghiém lam muc tiéu cho nghién
cliu ctia minh phai ké dén Jane Jacobs, Jan Gehl, William H.Whyte,
Edward Relph.

Phé phan tinh duy ly ctia quy hoach hién dai va cho rang: duong
phé khéng chi 1a mét méi trudng séng tét clia con ngudi, ma con la
mét khéng gian dé trai nghiém va tuang tac vdi cong déng. Jane
Jacobs cho rang: d6 thi can phai dugc thiét ké Iay su trai nghiém cda
ngudi dan la trung tam, véi dudng di bo va khdng gian cong cdng hap
dan thi giac. Ba dua ra bén yéu t8 dé tao nén mot khong gian do thi
séng tét la chdic nding hén hap, quy mé nhé, kha nding tiép ndi va su da
dang. Bén canh dé, Jacobs nhan manh tam quan trong clia viéc bao vé
va bao tn cac khu phé dé thi truyén théng dé duy tri tinh da dang
cling nhu su déc déo clia cac khu vuc nay. Khuyén khich cac hoat
dong traii nghiém an toan bén ngoai tai cac khéng gian cong cong
hap dan thi gidc nhu céng vién, via he, phé di bd - dé tao nén nai chén
trong d6 thi [14]. Giéng Jane Jacobs, Jan Gehl [dy trai nghiém cac hoat
d6ng cdng déng ngoai tri lam ly luan cho minh. Ong cho réng, dé thi
can dat con ngudi lam trung tdm va dap Ung nhu cau cla ho, thay vi
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tap trung vao viéc xay dung cong trinh. Ba hoat ddng ngoai trai trong
ly luan ctia Jan Gehl gébm: hoat déng thiét yéu, hoat dong tu chon va
hoat déng xa héi la moét phan quan trong trong viéc tao ra mét do thi
s6ng dong va gan két hon. Cac hoat dong nay can dugc dua vao trong
quy hoach dé thi dé dap ting nhu cau ctia con ngudi nham tao ra mot
moi trudng séng thodi mai va sang tao. Ong chu trong dén céc co hoi
tan hudng cudc séng gan gui véi thién nhién, tao ra cac co héi giao
tiép gilta con ngudi v6i nhau. D& trdi nghiém khéng gian phé phudng
hiéu qua va thau dao hon, di chuyén vai t6c d6 cham la tiéu chi dugc
quan tdm hon c. Diéu nay thic ddy su tuong tac va két ndi céng
déng, tao ra moéi trudng séng thich ting cho cac cu dan dé thi [2].
William H.Whyte la mét trong nhing nha tién phong nghién ctu
thuat ng( kién tao noi chén bang viéc mo ta tién trinh tao ra cac
khong gian céng cdng, dac biét la quéng trudng, khong gian xanh,
dudng phd va khu vuc ven séng,... nham thu hat trai nghiém ctia moi
ngudi dan d6 thi. Ong da quan sat va phan tich cach con ngudi st
dung va tuong tac véi nhiing khong gian nay, tU d6 dua ra cac khai
niém quan trong nhu "nai chén", "nai gap g&", "nai diing chan" va "noi
séng dong". Theo Whyte, noi chén la nhiing khong gian cong cong ¢
tinh sang tao va doc dao, thu hut con ngudi dén d6 dé tuong tac.
Nhiing noi chdn thudng c6 cac yéu t6 thi vi nhu: méi trudng da néng,
phdt trién tu nhién, tién ich cong déng va kién tric doc ddo. Whyte chu
trong vao nhiing yéu té gian don, co ban, thich ting véi dai da s6
ngudi dan. Ong cling cho rang, con ngudi sé khong st dung nhiing
khéng gian khéng tao cdm giac thodi mai cho ho, bat ké c6 to 16n dén
dau. Do dé, viéc tao ra cac khong gian cdng céng than thién va s
dung dugc la diéu can thiét dé tao lap méi trudng séng tét, d6 cling la
noi chon do thi. Tur day, 6ng dé ra bay yéu t6 chinh tao nén mét khéng
gian noi chén thanh cong la duong phé thudn tién, c6 dnh sdng mat trdi,
két néi tién nghi, c6 mdt nudc, cé ché ngéi nghi, cé cay xanh, ddp img nhu
cdu dm thuc [20]. C6 chung quan diém nghién cuu, Edward Relph st
dung thuat nglr "placelessness”, ngugc véi khai niém (place) “noi
chén” hay “lost of place” - tam dich la “phi nai chén”, chi nhiing khéng
gian khéng tao dugc cdm xuc véi cong déng, nhing dia diém dugc
tao ra nhung khdng cé bat ctt lién hé hay hoat ddng nao gan vdi gia tri
cdnh quan khoéng gian d6 thi hay van hoa dia phuong. Bé la nhimng
khoéng gian cé thé thiy & bat ci dau, tuc la “khong & dau cd” (lost of
place). Edward Relph cho rang mét dia diém t6t phai mang dén cho
con ngudi cdm giac ky Uc clia trai nghiém. Khi con ngudi mat di sgi day
lién két nay, tuc la ho da trai qua cdm giac vé hinh, cudc séng thiéu hut
y nghia va bat an. Ong dua ra khai niém vé "tinh than dia diém" (sense
of place) nham chi sy phét trién ctia mot dia diém qua thdi gian. Theo
do, su lién két véi lich sir va van hod, su da dang vé kién tric va dia
hinh, cling nhu su tuong tac gitia con ngudi va dia diém la nhan t6
chinh hinh thanh nén cdm xuc nai chén. Tuy nhién, Relph nhan manh
rang: tinh than dia diém khoéng phai 1a mét khai niém tinh, ma la mot
qué trinh phét trién lién tuc va cé thé thay déi theo thai gian. Viéc duy
tri va phat trién tinh than dia diém doi hoi su quan tdm va tuong tac ti
cdng dong, cling nhu cac chinh sach va quyét dinh clia cac nha quan
ly @6 thi. Nhiing dia diém cé thé mang lai tinh than dia diém dé dang
nhat la cac khu phé c6, cac vung déng qué va cac khu vuc bdo ton
thién nhién. Do nhiing dia diém nay dé mang dén cho con ngusi cdm
giac than thudc vai khong gian ma ho dang sinh séng, dong thdi n6
lam ho hiéu hon vé con ngudi cling nhu van hoa dia phuang [11].
Nhin lai lich st @6 thi ta thay rang, tén gido va tin nguéng déng vai
trd quan trong trong viéc hinh thanh linh hon cdia nhiing do thi dau
tién trén thé gidi. Ton gido lién két cac ca thé trong mot cong déng
thanh mot tap thé, trong khi d6 tin ngudng |a phan khéng thé thiéu
clia ton gido. Tin ngudng la moén an tinh than (psyche) gitp tao ra mét
céng déng vdi nhiing gié tri chung, dong vai trd vé cing quan trong
khong thé thiéu khi con ngudi biét xay dung ngi an chén & cho chinh
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minh. Chinh vi vay, khodng nhiing ndm 50 cla thé ky XX, Martin
Heidegger cho rang: "noi chén" khong chi don thuan la mét khong
gian vat ly ma con la mot khai niém tinh than, lién quan dén ban chat
clia su ton tai. Ong nhan manh su hiéu biét vé nai chén la can thiét dé
con ngudi ¢6 thé hiéu dugc minh va cdm nhan dugc su hién dién cta
thé gidi. Heidegger st dung cay c6i lam vi duy, dng cho rang noi chén
clia cay khong chi don thuan 1a vi tri clia n6 trén dat ma con lién quan
dén ban chat clia nd, bao gébm ca qua trinh sinh trudng va ton tai. Moi
con ngudi déu c6 mét noi chén, mot khong gian vat ly véi tinh than
ma ho cdm thay minh thudc vé né va cé thé tén tai trong d6 mét cach
tu nhién va day da nhat [17]. Lién sau d6, Christian Norberg Schulz cho
rang noi chén khong don thuan chi la mot vi tri vat Iy, ma con ¢ mot
tinh than riéng khéng thé mé ta bing cac phuong phap khoa hoc. Vi
vay, 6ng dé xuat sir dung hién tugng hoc dé hiéu va mé ta tinh than
clia mot dia diém théng qua viéc mo ta cac dac trung va gidi thich cdm
xdc clia cu dan tai noi dé. Phuong phép hién tugng hoc noi chon da
tr& thanh mét cdng cu quan trong dé tang cudng nhan thic vé khéng
gian. N6 cho thdy rang mét khong gian chi ¢ gia tri khi mang lai gid tri
tinh than cho con ngudi. CAm xtc tinh than [a moét phan khong thé
thiéu clia cudc séng va khi két hgp véi khéng gian, ching tao ra sgi
day két néi dac biét gita con ngudi véi méi trudng. Ong cho ring:
“Thiét ké kién tric la kién tao mét hodic nhiéu dia diém thanh noi chén c6
tinh thdn va nhiém vy cda kién trac su la tao ra nhiing noi chén day y
nghia dé gidp cho cudc séng con ngudi duoc hanh phic hon” [6].

Bang cach danh gia lai lich st kién tric thé gidi tir thdi ¢6 dai, cac
nha khoa hoc thay tén tai nhiing gia tri phi vat thé tao su khac biét ndi
tréi trong mot s6 cong trinh kién trdc lam tang gia tri séng cda con
ngudi. T d6 khai pha ra vé dep kién tric canh quan cla cac dé thi
(nhu Prague, Khartoum, Roma) dudi cai nhin cla ly thuyét noi chon.
Nghién ctru sau vé ngi chdn, Yi-Fu Tuan - nha dia ly ngudi My gc Hoa
da danh ca cudc d&i minh dé nghién cdiu vé cdm xuc clia con ngudi
trudc cac vung dat ma éng trai nghiém nhu su yéu mén naoi chén (goi
la topophilia), su sg hai noi chén (goi la topophobia), sy nhé mong qué
huong, cdm giac vé khéng gian,... Theo Yi-Fu Tuan, chia khéa dé hiéu
dugc y nghia clia noi chén chinh la cdm xuc va tinh than ma mét
ngudi thay dugc tir noi chén d6 hon la chic nang va vi tri cdia né.
Ngudi ta goi do la tinh than noi chén, tdm hén naoi chén, y thic noi
chén, cdm giac nai chén (genius loci, spirit of place, sense of place). Yi-
Fu Tuan d@é cao vai tro dia ly phong thuy véi thuyét tam tai "thién - dia -
nhan" (trdi - dat - ngudi) va lay né lam géc ré cla su séng. Biéu nay cho
thdy méi quan hé quan trong gitta con ngudi va méi trudng, gilp con
Ngudi tao ra mot su gan bdé mat thiét han vai nei minh sinh séng. Nai
chén la khéng gian dugc hinh thanh ti thuéc dat ma con ngudi dinh
cu, trong khi dia ly phong thuy bao gém cac yéu t6 nhu gi6 va nudc,
dia vat,... Do d6, n6 ddng gop vao viéc xac dinh cac gid tri clia nai chén.
Tu d6, dng duc két ba nhan t6 quan trong trong luan diém vé nai chén
cGia minh: “1) Thoi gian nhu su chuyén déng va tréi chdy trong khi noi
chén nhu mét su tam dting trong khodnh khdc hién tai, 2) Bdc tinh cda
cudc séng hién dai la luén chuyén déng dan dén viéc con ngudi khéng cé
thoi gian dé ldng dong, suy ngdm va hiéu mét khéng gian thuc thu. Ho cé
Ié chi trdi nghiém va ddnh gid né & vé bé ngoai cla vt chdt thdng
thuong, 3) Noi chén cho ta mét cam gidc vé thoi gian khéng chi trong
hién tai ma con la mét déu din ciia qud khd” [21]. C6 thé thdy rang, Yi-Fu
Tuan tiép can van dé noi chon bang cdm xdc va niém tin hon la dung
ly tri va khoa hoc nhu cach ma cac tién béi da tiép can.

Dat cdm xic con ngudi lam trong tam y tudng thiét ké kién trc,
tap trung tim hiéu va kham pha nhu ciu, mong muén cla ngudi s
dung dé dua ra cac giai phap phu hop nhat, d6 1a cach ma Peter
Zumthor lam viéc. Ong tin rang, cac khéng gian kién tric dugc moi
trudng xung quanh chap nhan néu ching c6 kha nang thu hat cam
xUc va tam tri cla ngudi dan theo nhiéu cach khac nhau. Vi cdm xuc va
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su hiéu biét [a mot qua trinh bat nguén tir qua khi. Méi lién hé nhan
thiic clia cdng déng véi mot dia diém xudt phat ti sy hinh thanh qua
trinh ghi nhé trong ndo bo dan chuyén thanh noi chén. Tu d6, 6ng dé
Xuat cac gidi phap kién tao khéng gian déc dao va mang tinh than hoc
dua trén nhiing ky ic va cdm xuc ti qué khit dé tao ra khong gian dem
lai cho nguai st dung nhiing trai nghiém y nghia [19].

Nghién ctu ly thuyét noi chén khong chi c6 cac kién trac su,
nha quy hoach d6 thi ma con c6 ca nha tho, nha van ma Lawrence
Durell 1a mét dién hinh vai tac phdm “Spirit of place”. V&i éng, nai
chon 1a nhiing gia tri doc ddo vat chat va tinh than ma mét céng
déng tao ra trong mét khu vuyc dia ly nhat dinh qua thai gian,
thong qua sy tuong tac gilfa con ngudi véi moi trudng; né dugc
thé hién qua kién tric, nghé thuat va van héa. Gia tri cla noi chén
khac nhau gitra cac khu vuc bdi su khac biét cta cac giai doan lich
st va su kién. D& hiéu va danh thiic gia tri tiém &n cla nai chén,
Durell khuyén ching ta phai nhan ra tinh than doc dao ctia moi
khong gian thong qua quan sat va trai nghiém [16]. Trong tac
phdm “P6 thi hoc nhap mén”, Truong Quang Thao cho rang: “con
ngudi khi da séng lau & mot noi nao va gan bé véi nd, yéu thuang
né thi noi dy trg thanh nai chon” [3, tr.330]. Khai niém "noi chén”
trong ly luan cla Truong Quang Thao dé cap dén mét thuc thé
khong gian dugc hinh thanh tir cac yéu t6 vat ly va tam ly. Véi éng,
"noi chén" khéng chi la mot dia diém vat ly, ma bao gém ca cac
khia canh tam ly, van héa, xa héi va lich sit. Nai chén la khong gian
dac biét, c6 tam quan trong va y nghia déi véi moi ngudi, béi vi no
tao ra cdm giac an toan, tinh cdm, két ndi, va nhan thiic vé ban
than. Noi chén ciing la noi con ngudi tham gia cac hoat dong nhu
sinh s6ng, choi dua, hoc tap va giao ti€p vdi nhau. Truong Quang

Thao coi noi chén nhu mét thuat ngit tuong tu nhu "nha &", "qué
huong", "thudc vé", va "té qudc” [3]. Nai chén dugc xem la mot
phan ctia ban sac van hoa va truyén théng clia dan toc va né céd
thé dugc thé hién théng qua kién tric, phong tuc tap quén va cac
biéu tuong vin héa.

2.3. Pic trung vat thé (hinh anh) va phi vat thé (cdm xuc) trong
viéc tao ra gia tri noi chén

Ngudi Hy Lap c6 dai tin rang: méi thanh phé déu c6 nhiing dac
trung riéng vé thé ché chinh tri, van hoa va 18i séng. Dua vao do,
ho da xay dung nén nhiing thanh phé vang danh dén tdn ngan
nam sau. Tuy nhién, chdl nghia hién dai (modernism) théng linh
nén kién tric va do thi thé gi6i véi nhiing giai phap quy hoach c6
tinh m6 hinh hoa dan dén su gidng nhau gilta cac d6 én, bién cac
do thi tré nén don diéu va nham chan. C6 mot thaoi gian dai, cac
nén van minh phuong Tay da anh hudng dén cac qudc gia thudc
thé gidi thi ba vé nhiéu mat, tir ngén ngl, van hoa, nghé thuat
dén kién trac. Nhiéu thanh phé maéi & chau A duogc xay dung theo
phong cach chau Au ma khong hé quan tam dén nhiing dic trung
van hoa ban dia. Theo thai gian, su déng hoa da lam ngudi dan
cam thay lac 16ng va xa la vai chinh thanh phé clia minh. Ho khéng
biét Iam cach nao dé tim lai cdm giac quen thudc, nci minh sinh ra
va 1én 1én. Ho cadm thay hut hang va mat mat. Vay mai thay, dac
trung (identity) dong mét vai trd to 1én trong tam tri ngudi dan déi
VGi cac dé thi. N6 giébng nhu ma DNA cta mét vung dat, tao su
khac biét, c6 su di truyén va bién déi. Trong ly thuyét xay dung
khéng gian, dic trung la yéu té can va da dé thiét lap noi chén; nai
nao khéng co6 dac trung - noi d6 khong c6 nai chén.

Mét trong nhitng nghién ctu tién phong vé dac trung dé thj la
lan Bentley, khi 6ng cho rang: su gidbng nhau trong kién tric d6 thi
trén thé gidi la két qua cda ap luc kinh té toan cau va qua trinh xay
dung d6 thi da tao ra nhiing thanh phé na na nhau trong céac bdi
canh khéac nhau. D€ tim dén gia tri riéng biét, lan Bentley chi ra
phuong phép kién tao moi trudng séng theo hudng ti€p can yéu

t6 dac trung cla khu vuc. Ong cho riéng day la van dé mang tinh
tam ly vi nhu cau tinh than ngay cang dugc quan tdm nhiéu hon.
M&i con ngudi déu c6 naoi chén riéng cho minh va muén duge lam
chu khéng gian ma minh sinh séng. Tu d6 éng dé ra nam dac
trung tao nén thanh cong clia noi chon: sy théng suét, an ninh, stic
song, da dang va r6 rang [13]. Nghién cttu dac trung noi chon cé
nhiéu phuong phap tiép can, phan tich hinh thai d6 thi lIa phuong
phap ma Mark David Major tiép can bang cach lam ré hai trang
thai ctia khéng gian, trang thai tinh cia vat chat va trang thai dong
cta sinh hoat céng déng. Mark David Major cho rdng, nci chén cla
mot thanh phé gidng nhu chudi DNA, 6 sy di truyén va bién dang
tly thudc vao qua trinh phat trién. Tuy nhién, cau trdc chudi DNA
sé khong bi pha v, d6 la dac trung [18]. Gép phan thanh céng
trong chudi ly thuyét dac trung noi chén, Nguyén Van Chuong tim
dén nhiing gia tri cta thién nhién khi cho rang: méi trudng tu
nhién déng vai trd quan trong trong viéc hinh thanh va phat trién
mot vung dat. Cac yéu té can dugc van dung va khai thac bao gom
dia hinh va mat nudc, cling nhu tap trung khai thac cac khoang
tréng md dé tao ra khéng gian phéng nén, tdng cudng su tiép can
clia ngudi dan vdi cac yéu té dia hinh néi bat [4].

3. BAN LUAN CAC QUAN PIEM TRONG LY LUAN VE GIA TRI
NO1 CHON

Noi chén la mét thuat nglt da nghia va hién chua co mot khai niém
chung toan dién vé né vi vai trd va y nghia clia ngi chdn phu thudc vao
goc nhin cia moi ngudi va méi linh vuc nghién ctu khac nhau. Tuy
nhién, cac nha nghién ctu khoa hoc da phan tich va dua ra ly luan vé
gia tri ngi chén. Theo do, gia tri noi chén dugc xem nhu la mach séng
va hén 6t ctia do thi, ton tai va chuyén bién theo thdi gian. D€ nhan
dién gia tri noi chén, chung ta cé thé phan loai né thanh hai nhom dic
trung co ban: vat thé va phi vat thé. Vat thé la hinh anh cla dia ly tu
nhién hay céng trinh nhan tao dugc xay dung béi hoat dong kién tric
hodc thiét ké d6 thi. Hinh anh nay dem dén su trdi nghiém hiéu qua
théng qua thi giac, do con ngudi ludn cdm thay hiing thu vai cai dep,
Cai n tugng va cai khac la. Chinh vi vay, viéc tao ra hinh anh dep, déc
trung ludn la tiéu chi hang dau clia cac d6 an quy hoach dé thi, khong
phan biét bat ké thai ky nao.

Nhin nhan khach quan, bén canh gia tri vat thé dugc cac nha
khoa hoc danh gia cao thi cac gia tri phi vat thé gan nhu khéng
dugc dé cap & cac dé an quy hoach noi chung va cac du én chinh
trang d6 thi néi riéng. B&i nhiing gia tri vat thé dugc danh gia bang
dinh lugng, tuc lugng va s6, 1a cai c6 thé thdy dugc két qua mot
cach nhanh chéng, don gian bang nhiing phép do théng thusng.
Trong khi d6, gia tri phi vat thé dugc danh gia bang phuong phéap
dinh tinh, tdc lién quan dén cdm xuc cla con ngudi. N6 kho dé cé
thé tao lap va dinh hudng cho tuong lai. Nhung dé thi khéng c6
cac hoat dong trai nghiém mang tinh xdc cdm thi do thi nhu cai
xac khong hén, nhat la doi vai cac dé thi lich sar. Vi vay, ngay cang
nhiéu cac nha nghién ctu tim kiém giadi phap cho gia tri nay nham
dem dén su s6ng cho khong gian d6 thi. Béi I, cac d6 thi ngay nay
chi dang ton tai mot cach thu dong khéng y nghia, thi€u cam xuc.
St ménh dét ra la ki€n tao cho d6 thi su séng chit khéng phai don
thuan chi la tén tai. Viéc dem dén sy séng cho d6 thi sé dong vai
trd quan trong trong viéc tao ra mét méi trudng séng tét han cho
ngudi dan va déng gop vao sy phat trién bén viing cia do thi.

Vi vay, c6 thé thdy: noi chén la mét qua trinh hai chiéu gilta
quan sat va cdm nhan. Nhimng gi con ngudi nhin thay la dua trén
hinh anh bén ngoai, nhung né anh hudng dén y thic nhu thé nao
I3 mot khia canh khac, thudc pham tru phi vat thé. N6 diéu huéng
su cdm nhan sang y nghia tinh than va tao vung dac trung hinh
thanh nén noi chén.
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BANG TOM LUGC CAC YEU TO TAO LAP NEN NOI CHON VA GIA TRI CUA MOT NOI CHON

PAC TRUNG VAT THE PHI VAT THE
ia Nhan tao .
TACGIA Ty nhién (Céng trinh Kién Lich sir Vin héa Trai Cam xtic
(Vitri dialy) , nghiém
truc)
Martin Heidegger v v v v v
Norberg Schulz v v v v v v
Yi-Fu Tuan v v v v v v
Peter Zumtho v v v
Lawrence Durell v v v v v v
Truong Quang Thao v v v v v v
Kevin Lynch v v v v
Christopher Alexande v v v v v v
Gordon Cullen v v v
Emilly Talen v v v v v
Camillo Sitle v v v
Edward Relph v v v v v
Jane Jacobs v v v v v
Jan Gehl v v v v v
William H.Whyte v v v v v
lan Bentley v v v v
Mark David Major v v v v v
Nguyén Van Chuong v v v v v v
4, KET LUAN [4] Nguyén Van Chuang. “Khai thdc yéu td nai chén nhdm tao Igp ban sdc do thj - Ldy

Trong thai dai hién nay, viéc tim kiém va khai thac gia tri noi
chén la mét thach thic quan trong déi véi cac dé thi. Su phat trién
nhanh chéng cta kinh t€ va céng nghiép da day nhiéu thanh phd
phai danh déi gia tri lich st va van hoa dé tao ra cac khong gian
mdi hién dai, tién nghi. Viéc tap trung qua nhiéu vao gia tri thuc
tién va coéng nang thudng lam mat di cac gia tri ngoai vi quan
trong, gay thiét hai cho su da dang va tinh két néi gilta cac thé hé.
Vi vay, viéc tim kiém va khai thac gia tri noi chén la mét qua trinh
phuc tap, doi hdi su ton trong va bao vé cac gia tri dac trung hién
trang clia méi dia phuong. Néu thuc hién dung cach, khai thac gia
tri noi chén la tao ra nhiing gié tri md&i tir cac tai nguyén co san,
dong thai thiét 1ap méi trudng s6ng y nghia cho cong dong. Tuy
nhién, viéc khai thac gia tri noi ch6n dang gap phai nhiéu kho khan
khi cac gia tri nay thuong khong dugc cdng nhan hodc bao vé day
da ti chinh quyén dé thi, dan dén viéc bi xam pham, pha huy hoac
thay d8i mat kiém soat. Xét mot cach toan dién, c6 thé néi qua
trinh nay vira la két qua hoat dong thuc tién nhan thic, phuong
thiic nhan thic, phuong tién phan anh thé gidi quan vira tac dong
trd lai nang cao cudc séng cong déng. Do do, khai thac gia tri noi
chén doi hoi su tén trong va bao vé cac gia tri lich s, van hoa va
moi trudng cla dia phuong, dong thai cling can phai két hop véi
viéc dap Uing nhu cau thuc tién clia ngudi dan. Ngoai ra, tham van
va tén trong y kién clia cdng déng dia phuang cling la yéu t6 quan
trong trong viéc bao vé va phat trién gia tri noi chén, gitp tao ra su
dong thuan va cam két clia cong dong déi véi gia tri nay. Vi vay,
viéc nhan dién va khai thac gia tri noi chén trong té chic khéng
gian dé thi la ting budc tao lap moét d6 thi dang séng, bén viing va
¢6 ban sac riéng.
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ABSTRACT

This paper presents the finite element algorithm and results on
dynamic response of cracked plate structure on elastic foundation
subjected to moving oscillator with a constant velocity and any motion
orbit. The response to a single moving oscillator is first investigated
and then the effects of crack, velocity, elastic foundation stiffness, and
stiffness of the spring of moving oscillator are studied. Results
indicate that the number of crack and the foundation stiffness and the
velocity of the oscillator moving have significant effects on the
dynamic response of the cracked plates.

Keywords: Dynamic; cracked plate; foundation; maving oscillatar;
finite element method.

TGM TAT

Bai bao trinh bay thuat toan phén tir hitu han va két qué tinh toan
dap tng dang cia tAm ca vét not tua trén nén dan hdi chiu tac
dung cia tai trong di dang (khdi lveng di dong va he dao dang di
déing) vai van tdc khang ddi va quj dao chuyén dang bét ky. Trong
ma hinh bai todn, tac gid tinh todn dap dng dang cia ket cdu khi
chiu tac dung cia mat tai trong di dang, sau da phan tich anh
huréng cla céc thang sd vét nirt, da cing nén dan hai, van tac va do
cirng cia he dao dang di dong dén dap ang dang cia két céu. Cac
ket qua khao sat sd cho thdy sd lveng vet not, da cing cia nén va
van tic cia he dao dang co anh hudng dang ké dén dap ing dang
|irc hoc cia ket céau.

Tir khéa: Phan tich dang; tdm ca vét nit; nén dan hai; tai trong di
ding; phueng phap phéan tir hiru han.

1. INTRODUCTION

In fact, the type of plate structures resting on elastic foundation
affected by the moving loads is normally quite a lot in practice,
such as pavement, runway pavement, bridge floor, etc. In the
process of being subjected to loads and the environment, plate and
beam structures on elastic foundation often crack, which results in
reduced their stiffness. Therefore, the calculation of dynamic
response of plate structures subjected to moving loads have been
studied by many scientists. Accordingly, N. T. Chung and L. P. Binh
[1] analyzed the cracked beam on the elastic foundation under
moving mass by finite element method (FEM). S.R. Mohebpour and
P. Malekzadeh [2], P. Malekzadeh et al. [3], Qinghua Song et al. [4],
Qinghua Song et al. [5] are presents a finite element model based
on the first order shear deformation theory to investigate the
dynamic response of laminated composite, FGM plates subjected
to a moving oscillator or moving mass. Ahmad Mamandi et al. [6]
simulated nonlinear dynamic of rectangular plates subjected to
accelerated/decelerated moving load by using FEM and ANSYS
software. M. H. Huang and D. P. Thambiratnam [7] used FEM to
dynamic analysis of plate made by isotropic material on Winkler
foundation subjected to a moving concentrated load. A.R. Vosoughi
et al. [8] analyzed the moderately thick laminated composite plates
on elastic foundation subjected to moving load. G.L. Oian, S.N. Gu
and J.S. Jiang [9], Marek Krawczuk [10] analyzed the cracked plate
subjected to dynamic loads by FEM. N. T. Chung et al. [11]
presented the finite element algorithm and results of dynamical
response of cracked plate subjected to moving oscillator with a
constant velocity and any motion orbit. There are many surveys
considering the dynamic response of the plate when there is a
change in number of cracks and the stiffness of the spring of
moving oscillator. Results show that the effect of cracks on the
plate's vibration is significan.

2. FINITE ELEMENT SIMULATION AND DOMINANT
EQUATIONS

In this research work, an isotropic homogeneous elastic
rectangular cracked plate resting on an elastic Winkler foundation
under moving oscillator is considered as shown in Figure 1.
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Fig 1. Cracked plate on elastic foundation subjected to moving oscillator

For the finite element model formulation the following
assumptions are made: Materials of the system are linear-elastic;
cracks are considered penetrating, open and non-propagating
while system operate; load and pavement are not speared in the
activity duration of system.

2.1. Cracked plate element on elastic foundation subjected to
moving oscillator

2.1.1. Cracked plate element on elastic foundation subjected to
dynamic loads

Plate is described by bending rectangular four-node elements
(Fig.2). Arbitrary point in the element has positions (x,y) in global
coordinate and positions (r,s) in local coordinate [15]. Assume that
the thickness of plate element h is a constant and the conditions of
Reissner - Mindlin plate theory are satisfied.

a. In the general coordinate system b. In the natural coordinate system

Fig 2. Model of 4-node plate element and the coordinate system
The displacement fields are written as [171:

u(x,y,z,t) =u0(x,y,t)+ Zey(x,y,t),
v(x,y,2,t) =vo (x, 1) - 20, (X, y,1), (1)
W(x,y,z,t) =w0(x,y,t),

where uo, vo, o are the displacements of the midplane and 0x,
0y - rotations of normal about respectively the y and x axes.
The strain vector is presented in the form:

{‘917} :{{"’"x

where

T
{gb}: Oug vy [Oug  Ovo ||
ox Oy dy  Ox

T

& 7y} {7 yyz}}T—{{eb}T {sS}T} NP)

T
o0 20,
18 9% (2 00 ={gy} + z{x},
Ox Oy ox Oy
T
, T [ow ow
{gs}:{yxz yyz} :{ 6x0 +0, 6—;)—9)‘}, 4)
T
T |00 06, (00, 06
=k, k, k,} ={—2% ==X |ZX_-Z=X1L (5
{K'} { X y xy} {ax ay ( ox ay ]}

52| XAYDUNG 07.2023 | ISSN 2734-9888

The constitutive equation can be written as

(]} [

o, E 1 v 0 &,
{Ub}: Y7152 v 1 0 v (=
_V -
T 00 05(1-v) ||y, )

:[Dh}{g}’} = [Dh}({go}+z{1(}),

{o°} is stress vector of shear stress:

R s I L S

with E is elastic modulus of longitudinal deformation, v is
Poisson ratio.

Using Egs. (7), (8) the components of internal force vector {F}
are determined as follows

h
2 |o
(M, M, Mxy}T:J‘z G; dz:E[Db}{K},
h
)

12
Ty
r h/2 . . : . ®
o of = | [pr]jer)ac=anlo]fer)
~h/2 (10)

So that one obtains

=L e o

where [Dcs}= 2t S T I

strain matrix,

T
Ky Vs ;/yz} is the vector of curvatures and

{g”} ={k &,

shear strains, o is the shear strain correction factor, usually equal o
=5/6.
The displacement of a point of the element represented as [15]:

4 4 4
w= ZNle’ 0, :ZNiexia ey = ZNigyb
i=1 i=1 i=1 (12)

where wi, 0x, 0y are displacement w, 0x 0y at i node,
respectively, Ni are shape functions.

4
{ECS}E =[8J4}, = Z[Bt]{‘li}’

i=1 (1 3)
matrix for force determination,

{(I}e={{ql}T {qz}T {q3}T {q4}T}: is vector of node

where [Ble is internal

displacement,  with {qi}:{wi 0, Hy,-}T , 0 = 1,234).

Substituting Eq. (13) into (11) leads to:

[P35 ]t}

i=1
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b
where |:DcsBi:|:|:DcsBl} +[DCSBi:|S, (15)

b
[DCSBZJ , [DCSBiT are matrices corresponding to bending

moment and shear force respectively [10].
The dynamic equations of plate element can be derived by
using Hamilton's principle [15], [16]:

o)
5[[r.-nJa=0,
h

(16)
where Te, ITe are kinetic energy and total potential energy of the
element, respectively.
The kinetic energy of the element level is defined as [15]:

1 in T Cs:| if 1 J‘ 2 _J B
=2 j{F }e [D {F }edAe v | kpwida,— | wpds, =
A A A,

e e e

=Sl ([0 + (5] Jlgh ) (71,

(17)
where

(o), = [[BT [ [Bda [&], = [[VT kf[N ]
{f}e = J‘[NJT pdA,

are stiffness matrix (plate element and
foundation) and node loading vector of the element, respectively,
[N] is mode shape function matrix of element, p is pressure of
intensity, kr is elastic foundation coefficient, w = [N]l{g}e, Ac is the
surface area of the plate elements.

Kinetic energy Te of element is determined by [15]:

1 . .
.= [ plall fi}, av.
v,

—al!| [ PV T TN av. \(a}, =S a [Mo], 4d),.
" (18)

[M], = [ PN T [V Iav,
where Ve

{q}e -velocity vector.

Substituting equations (17) and (18) into equation (16), the
dynamic matrix equations of plate element on elastic foundation
without damping can be written as:

[0 b+ (KoL #[K/ ] Mabe =t .

The cracked plate element stiffness matrix [KJe can be written
as [8]:

[k.1,=[8][¢,] 5]

- mass matrix, p - mass density

and

(20)

CAREIRCE
where [B] is the transformation matrix,

in
<]
which L ° Jis the flexibility matrix of the noncracked element,

c/ ]
[ ! is the flexibility matrix due to the presence of the crack [11],

[14].

Now, the dynamic matrix equations of the cracked plate
element on elastic foundation subjected to dynamic loads
becomes:

(Mol ta + ([ (5 L Jabo =tk

2.1.2. Cracked plate element on elastic foundation subjected to
moving oscillator

The force of the moving oscillator on the plate at the time t is
determined as follows [6]:

Re _[ml dzw(x,y,t)

+m2ii+(m1 +m2)g—Q(t)]

dr* g
y=n 22)
where g - acceleration due to gravity, u. acceleration of the
dzw(x,y,t)
at

mass mp,
setpoint is given by:

- acceleration of the plate at the force

62w.2 62w.2 o*w o*w
X+

2o o e e e
ar* Pw L Pw Low L ow
2X——+2y—+X—+y—
OxOt oyot  Ox oy (23)
Substituting w = [NI{g}e into Eq. (23), yields:
[N (g, +[ N,y ] (e}, +[N](a), +
d .. . .
7;}: +2xy[nyJ{q}e+2x[Nx]{q}e+ s
(N o), e, S ),
B LA VA R L PV A A VR TR L
with [NXJ_F,[ XX] o ,[ XYJ oxdy [ }’J oy ’
&[]
[NWJ:

7 . . .o
S , X, yand X yare the velocity and acceleration of
the loads along x, y axes, respectively.

Substituting Eq. (24) into (23), the force of the moving oscillator
on the plate at the time t can be written as:

R=0(e)=m[NJ(d}, ~2m ([N, ]+ 5[ N, J)id},
N [N J82 [ Ny, 37 + 285 NV, |
l +5é[Nx]+j}[NyJ ¢

—mzii—(ml +m2)g. (25)

Concentrated force (25) is described by the uniformly
distributed load as follows [11], [15]:

P(Xa)’,t):5()‘—6&)5()’_77)R(X>J’J), (26)
where §(.) is the Dirac’s delta function.

Substituting equation (25) into equation (26) leads to:
p=06(x=£)8(y—n)-m[N]o(x-£)s(y-n){g},

2 (i[N, ]+ 5[ N, )8 (- €)8 (v -m)id},
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(e ] # [, 57

o +2xy|:N J+x[Nx]+j}[NyJ

§(x=¢)s(y-n)aj,

—mzué'(x—f)5(y—77)—(ml+m2)g§(x—§)5(y—77). 27)
The element nodal load vector is [15]:
ba
}e = II[N]T p(x,y,t)dxdy =
.”.[Nfﬁ (x v, )dxdy.
(28)

Substituting equation (27) into equation (28) leads to the nodal
load vector:

(1 =tp) - [Mp] fa), [ vy | i
B [CI’L {q}e _[KPL {q}e,

(29)
where

{P(t)}e:[N(é’,n)JT(Q (m1+m2)g) 0
[ ] =mN(en)] [M(En)], o
[y ] =mo[N(zm)]. "
(o], =2m[N(en)] (([n(em] 3N, (£n)]).

(33)
[N (&) ]88 +[ N, () |37 +
[k, | =m[N(Em)] |2V, (&m)]+

HE[ N (&) ]+ 3Ny ()] (34)

Substituting Eq. (29) into (21) leads to the dynamic equation of
the cracked plate element on elastic foundation subjected to
moving oscillator becomes:

([Mo] [M’”'} J{} +[Mp’"2Lij+[CpL{c}}e
{lxcd +[K0], 4K, Jiab, = {P)-

The dynamic equation of mass m2 can be written as:
myti + cit + ku — C[N]{c}}e - k[N]{q}e = Q(t),

(35)

(36)

Combining Egs. (35), (36), we have the dynamic equations of
the system consist of cracked plate element on elastic foundation
and mass m; as follows:

(Lo, o] Jah, +[ae ] i+, ] ol
+(lx,+ [k, + (& b =17,
)

myti + cu + ku — C[N]{Q}e - k[N]{q}e = Q(t

>

(37)
Or
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[ N] Kl u | |o0)
2.2. Governing differential equations for total system
Assembling all elements matrices and nodal force vectors the

governing equations of motions of the total system can be derived
as:

L) v ) [

+Bd{&PVJ{@]WWM}%H}
—k[N(&m)] kLu ] l0)]
[My]= 2 [Mo],

(38)

where No is the overall structural mass matrix,
[Ko]= Z [Ko,
Ny—N,

is the overall structural stiffness matrix with

[Kc’] = Z[Kc’]e

N, .
¢ is the overall structural

(k1= 20 /],

Ny

total uncracked elements;

stiffness matrix with total cracked elements, is

[ ]= 0[],

) . . N
the overall foundation stiffness matrix; Enl ,

[y ]= 2],

Ne .
Emt are the overall mass matrix due to mass ms,

)= 2],

. . Ne . .
m2 moving, respectively; K is the overall damping

matrix due to mass ms moving;

[Cr]=ar[Mo]+ Ar([ Ko ]+ [%. ]
damping matrix [15], [16].

The linear differential equation (39) can be solved by using
direct integration Newmark’s method. A Matlab program named by
Cracked_Plates_Foundation_Moving_2023 (CPFM) was conducted
to solve Eq. (39).

is the overall structural

3. NUMERICAL ANALYSIS

Consider the rectangular cracked plate resting on elastic
Winkler foundation showns as Fig. 1. The data for the plate,
foundation, and load for numerical examples treated in this and
later sections are given by: L = 100m, W = 10m, h = 0.3m, crack
length We = 0.5m (it appears in the middle of the plate), E =
3.1x10"°N/m?, v = 0.25, p = 3200kg/m?, m: = 300kg, m, = 200kg, k =
1.5x10°N/m, ¢ = 4.5x103Ns/m. The boundary conditions are: free
along the longitudinal edges (y = 0, y = 10m) and simply supported
along the shorter edges (x = 0, x = 100m).

In this numerical example, the elastic foundation stiffness is set
to kr = 1.0x10’N/m3. The moving oscillator moves along the
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centerline (y = 5m), parallel to the x axis with constant amplitude
and constant velocity v =25m/s.

The dynamic response of the plate subjected to moving
oscillator (MO) and moving mass M = m1 + m2 = 500kg (MM) consist
of displacement, velocity, and stress are shown on Table 1 and Figs.
3,4, 5, 6. The maximum values of the above quantities at the point
A are shown in Tab. 1.

Table 1. The maximum values are at the point A

Case of w X w X o oy
load [m] [m/s] [N/m?] [N/m?]
MO 0.029 1.194 1.11x108 1.05x108
MM 0.035 1.372 1.30x108 1.36x108
'E 0.02 T T 4 —_MO

e MM
= 001 -
€
g2 o0
(1]

&
%-0,01-
a
= -0.02
o
$-003

-0.04-

-0.05 -

0 05 1 15 2 25 3 35 4

Time t[s]
Fig. 3 Dynamic vertical response at point A

15

—MO
—M

i

r

(=}
o

Vertical velocity v [m/s]
(=]

0 05 1 15 2 25 3 35 4
Time t[s]
Fig. 4. Vertical velocity response at point A
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—M

Stress ox [N/m?]
. b °
e S

'
-
n

'
%]

0 0.5 1 1.5 2 25 3 3.5 L
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Fig. 5 Stress response oy at point A

A¢

Stress o, [N/m?]
S o
i 2 o

v
pler

!
Lo
«

2

0 05 1 1.5 2 25 3 3.5 4
Time t[s]
Fig. 6 Stress response Gy at point A

Comment: Numerical example above show that the dynamic
response curves of a cracked plate on elastic foundation subjected
to moving oscillator are rough and complex while they are smooth
and simple for cracked plate resting on elastic foundation under
the corresponding moving mass.

3.1. Effect of the crack length

Evaluating the effect of the crack length to vibration of cracked
plate resting on elastic foundation under moving oscillator,
numerical caculation with different crack lenghts. Figs. 7, 8, and 9
shows the maximum dynamic deflection at a certain point of the
plate (point A) and tip of the crack (point B).

0.08

——MO

=
Q
N

=
Q
&

=
=]
&

=
Q
@

Maximum deflection w[m]
=] =]
Q Q
N S

02 03 04 05 06 07 08

Crack length Lerm]

Fig. 7 Maximum dynamic deflection of central point with different crack lengths (v =
25m/s)

0 0.1

8
2'5><10
—%—MO

T ——MM
E

Z  2r

i

£

£

5 1.5

>

(7]

3

-

w

é 4

= 05

(0]

=

0 . . .
0 0.2 0.4 0.6 0.8

Crack length Ler[m]
Fig. 8 Maximum dynamic stress Gr;m of central point with different crack lengths (v
=25m/s)
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0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Crack length Ler[m]

Fig. 9 Maximum dynamic stress Gfm of tip of the crack with different crack lengths
(v=25m/s)

Comment: Numerical analysis of cracked plates on the elastic
foundation under moving oscillator shows that the crack is cause
reduces the stiffness of the plate: as the crack length increases,
both displacement and stress at the points of the plate increased
significantly.

3.2. Effect of the foundation stiffness

When the foundation stiffness krincreases from 1.0x10°N/m? to
1.0x107 N/m3, Figs. 10, 11, and 12 show the variation of the
maximum values of deflection and stress respectively.

2
0 ——MO

—e— MM

&

©
(%)

0.15

Maximum deflection w{m]
o

3

1 2 3 4 5 6 7 8 9 10
Foundation stiffness [N/m?] A0
Fig. 10 Maximum dynamic deflection of central point with different foundation
stiffness (v = 25m/s)
A¢

4 —4—M

——M

)
ey

IE
0

Maximum stress xicma max
=i

0,€T
0 ] . . . . .
1 2 3 4 5 6 7 8 9 10
Foundation stiffness [N/m?] <10
Fig. 11 Maximum dynamic stress oy of central point with different foundation
stiffness (v =25m/s)
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Fig. 12 Maximum dynamic stress o of tip of the crack with different foundation
stiffness (v = 25m/s)

Comment: The results show that the elastic foundation
stiffness is the factor that significantly reduces the deflection and
stress in the plate resting on elastic foundation.

3.3. Effect of spring stiffness of the oscillator

Calculation with the change of spring stiffness value of the
moving oscillator from 1.0x10°N/m to 1.8x10°N/m. Figs. 15, 16, 17
shows the variation of the maximum dynamic values of the plate.

=
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0.035 J
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0.015 - 1

Maximum deflection w{m]
o
o
N

0 . . \ . . . .
1 1.1 12 1.3 14 15 1.6 17 1.8

Spring stiffness[N/m] %10°
Fig. 13 Maximum dynamic deflection of central point with different spring stiffness (v
=25m/s)
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D
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1 11 12 1.3 14 15 18 1.7 18

Spring stiffness[N/m] %108
Fig. 14 Maximum dynamic stress oy of central point with different spring stiffness (v
=25m/s)
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Maximum stress xicma
(o))
-

4 - 4
2 - .
0 1 1 1 1 1 1 1
1 11 1.2 1.3 1.4 1.5 1.6 1.7 1.8
Spring stiffness[N/m] «10°

Fig. 15 Maximum dynamic stress o of tip of the crack with different spring stiffness (v = 25m/s)

Comment: When spring stiffness is changed, the oscillation
of the system varies considerably. With the parameters of the
given plate, the displacement response, and stress at the
computed points are the greatest values.

4. CONCLUSIONS

The results numerical analysis of the cracked plate on elastic
foundation shows that, with the set of survey parameters, in the
case of the cracked plate under the moving mass is more
dangerous than moving oscillators operate. However, the
problem of texture affected by the oscillation system is a
complex problem, requiring more follow-up studies. The
response of system consist of cracked plate, moving oscillator,
and elastic foundation depends on the interrelation between
the frequency of the stimulus and the natural frequency of the
system.
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Phuong phap du bao dé lun cé két nén dat
dugc xu ly bang thoat nudc dung két hop bom
hut chan khéng trén co sé bai toan hai chiéu

Method to predict consolidation settlement of ground treated by vertical drainage
combining vacuum pump based on two-dimension problem
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2Khoa Xay dung, Trudng Dai hoc Xay dung Mién Tay; Email: lamngocqui@mtu.edu.vn

TGM TAT

Trén co st chép nhan da lin bao gdm hai thanh phéan do bign dang
thé tich va hinh dang, &p luc nudc 18 ring thang du phu thudc ing
suét dang hudng, phrong phéap du béo do lan cd ket do bom hat
dugc dé nghi. 0 day. tng suét nén déng hutng do bom hat chén
khong dugc danh gia bing img suét hiru higu tvong duong. Co s,
trinh tur tinh toan, két qua tinh toan &p dung va phan tich so sanh
v dir ligu quan tréc cho thdy phuong phap nay co thé st dung
trong thuc t& va ca da tin cay can thigt. Phuong phap tinh dé nghi
cd tinh ¢ng dung va gép phén bd sung phuong phép tinh todn
trong thigt k& xtr Iy nén dat yéu.

Tir khoa: Da lin cd két; thoat nuee ding; bom hat chan khang.

ABSTRACT:

Rased on accepting that the ground settlement consists of two
components due to volume and shape deformation, excess pore
water pressure depends on isotropic stress, a method to predict
consolidation settlement due to suction pump is proposed. Here,
the isotropic compressive stress due to the vacuum pump is
evaluated by the equivalent effective stress. The basis, calculation
sequence, applied calculation results and comparative analysis
with monitoring data show that this method can be used in
practice and has the necessary reliability. The proposed
calculation method is applicable and contributes to supplementing
the calculation method in design of soft ground treatment.
Keywords: Consolidation settlement; vertical drainage; vacuum
pump.
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1. VAN PE DU TiNH DO LUN VA XAY DUNG PHUONG PHAP
DU TiNH DO LUN €O KET NEN DAT XU LY THOAT NUGC BUNG
KET HOP BOM HUT CHAN KHONG THEO SO D0 BAI TOAN
PHANG

Hau hét cac chi dan tinh toan do6 Itn nén dat déu can cd moé
hinh cét dat chiu tac dung tai trong nén thdng ding o, hay co s&
bai toan mét chiéu [1], [2], [3]. Trudng hgp gia tai bang bom hat
chan khéng, nén dat chiu tac dung ctia luc nén dédng hudng do cot
ap khi quyén. Trong qua trinh gia tai trudc, viéc du tinh d6 ¢6 két
cla nén dat xir ly bang thoét nudc ding can cu sy tiéu tan ap luc
nudc 16 réng thang du tir gid tri ban dau xap xi Ung suat gia tang
dén gia tri khéng. Cac gia thiét nay chua phu hgp va khong tuong
Ung VGi trang thai Ung suat khi viéc gia tai bang bom hat chan
khéng nén viéc tinh toén dy tinh dé 14n va doé lun c6 két khé cé thé
thuc hién. Ngoai ra, khi bam hat chan khong, nén dat chiu ap luc
nén ding hudng. Duéi tac dung cuta luc nén ddng huéng, dat bi
bién dang thé tich. Phuang phéap du béo dé Iin khi xem do lun
g6ém hai thanh phan do nén thé tich va do bién dang hinh dang
cho phép xét dén thanh phén Ging suat nén dang huéng dé danh
gia bién dang nén dat nén c6 thé ap dung danh gia tac dung cuda
thanh phan ung suat do bom hat chan khéng [4], [5].

Trong |&i gidi bai toan c6 két phéng, do ap luc nudc 16 réng
thang du tai diém trung binh cda I6p dat khong thé hién dung dén
dd cb két cha ca 16p dat cling nhu khé khan trong viéc tich phan
dién tich theo hai phuong. D& viéc tinh toan udc lugng d6 lin theo
thai gian dat do chinh xac can thiét, viéc tinh toan 4p dung dugc
dé nghi sir dung phuong phéap téng dé lun 16p phan té. Khi do,
viéc tinh toan dugc bat dau vai viéc danh gia gia tri ap luc nudc 16
réng thang du tai di€ém trung binh ctia I6p phan t6 & thoi diém bat
ky. TUr d6, cac thanh phan ding sudt hiu hiéu sé dugc xac dinh va
dé lun dugc udc lugng theo cac thanh phan Gng suat hiiu hiéu tai
thoi diém dé. Bo 1un cta I6p dat la téng do 1un cac 16p phan té &
céc thai diém lua chon. Nhu vay, cdn ¢l cd s& 16i gidi bai toan c6
két hai chiéu két hgp tinh toan theo t8ng I&p phan t8, mé hinh
danh gia do 1tn theo thai gian ctia nén dugc x{ ly bang thoat nudc
dung két hop gia tai trudc c6 dang phan ti don vi cho phép udc
lugng dugc d6 lin clia nén & thdi diém bat ky.



www.tapchixaydung.vn

Trudng hgp nén dugc gia tai bang bom hut chan khéng, nén
dat luén chiu ap luc ddng hudng. Trong phuong phap tinh toan dé
nghi trong nghién ctiu nay, ap luc nuéc 16 rong thang du phu
thudc ting suat trung binh. Phuong phép dy tinh d6 14n phan chia
lam hai thanh phan c6 xét dén bién dang thé tich do Uing suat nén
trung binh nén phu hgp ap dung. Tir viéc phan tich téng hgp ¢ s&
ly thuyét chon lua, d6i v6i mét cap ap luc gia tai hay & moét thoi
diém chon lua, trinh tu tinh todn du bao d6 Iun theo thdi gian nén
dat xar ly thoat nudc diing két hop gia tai trudc dugc thiét 1ap nhu
sau:

- Budc 1: chia I16p dat xtr ly thanh cac I6p phan t6 cé bé day hop
Iy nham dam bao d6 chinh xac ctia d6 [un du tinh.

- Budc 2: xac dinh cac thanh phan Ging suat theo phuong ding
va phuang ngang oz, Ox tai diém trung binh clia tiing 1&p phan té
dudi tdc dung cla tai trong gia tai thuc t€ & thai diém du tinh do
lUn t;.

- Budic 3: xac dinh ting sudt trung binh & thai diém t;:
0, (x2)+20, (x2)

(x.2)= 1
o (x2) 3(1+v) M
- Budc 4: ap luc nudc 16 réng thang du ban dau & chu ky gia tai
bat ky (t) dugc xac dinh:
Uoj(X,Z,tj) = uj1(x,z,t) + Auj(x,z,0) (2)

& day: ua(x,zt) - 1a dp luc nuSc 16 réng thing du & thoi diém t;.
1 (két thuc chu ky trudc va bat dau chu ky sau).

Auj(x,z,0) = B.oi(x,2) - la ap luc nudc 16 réng thing du hinh
thanh va bé sung do tai trong gia tang phu thudc Ung suat nén
dang hudng gia tang va hé sé ap luc nudc 16 réng.

- Budc 5: xéac dinh ap luc nudc 16 réng thiang du sau thai gian ¢6
két tm theo céng thic:

u(x,z,t) = ii{Aij ~eXp|:—CZ - (C:Iz"':zjt}x

xsin[%(xﬂ)}xsin(%zj}

h | .
V6i: A, :%Mu(x,z,tj)-sin[lzﬂl(x+I)}-sin(%zjdx-dz

- hé s6 bat ddng hudng vé tinh tham, ¢ = ky/k..

O day, c6 thé chon: t - thai gian ¢ két. C6 thé chon t bang thai
diém bat dau gia tai chu ky ké ti€p sao cho s6 chu ky gia tai dugc
phan chia dd nhiéu dé dudng cong lin theo thai gian dat d6 chinh
xac can thiét hay thdi diém chon lua tinh toan néi chung trong
mot chu ky gia tai; | - mot nla khodng cach clia thoat nudc thang
dung ké ti mép; usj(x,z,t) — dugc xac dinh nhu & Budc 4; h - bé day
I6p dat hay chiéu dai dudng tham theo phuong ding.

- Budc 6: xac dinh cac thanh phan tng suat hiiu hiéu:

0'7(X,2,t) = 0z(X,2) - uij(x,z,t) - uy

0'i(X,z,t) = 0xi(X,2) - Ui(X,Z,t) - Uy

a'i(x,z,t) = i (x,2) - uij(x,z,t) - uy

V6i: uy - ap luc bam hit néu cé (mang gia tri am).

- Budc 7: d6 1un 16p phan t8 & thdi diém tm (=t + 1)

S (x,zt,) :{

c$i(x,z,t)+c$Zi (x,z,t)—0;(x,2,1) h 3)
3K 2G

Véi: K - module thé tich c6t dat, K= E, ; G - module cit,
(1-2v)
__E . h-b&daylépphantd
To(tey) Do Ay IOP PRARTE:

- Buéc 8: t6ng d6 1un cac I16p phan t6:

S(x,z,tm):isi(x,z,tm) (4)

Nhu vay, can c( |oi gidi bai toan ¢6 két thdm hai chiéu c6 thé
xay dung 16 trinh tinh toan udc lugng do ltn c6 két theo thai gian
nén dat dugc xt ly thoat nudc ding két hgp gia tai trudc va bom
hut chan khéng. Phuong phap nay st dung thanh phan ting suat
trung binh nén cho phép dénh gia tdc dung cla viéc bom hut chan
khoéng 1én d6 1tn. Hon nira, phuong phéap dé nghi & day dugc thuc
hién trén co s& xem ap luc nudc 16 rdng phu thudc Ung suat nén
trung binh va hién tugng cé két gay do ltn do nén ép thé tich.

Trong so @6 bai todn phdng véi mé hinh phan ti don vi xem
bién héng la bac tham. Do tac dung clia viéc bom hut chan khong,
ap luc nuéc 16 rong tai bién ngang, noi cé bac tham, ludn gitr gia tri
am (trudng hgp chiu tai dat dap, ap luc nudc 16 réng thang du
trong dat nén phu thudc tai trong gia tang va tiéu tan vé phia bién,
nai ap luc nudc 16 réng thing du xem nhu bang khéng). DE thuc
hién tinh toan cho trudng hgp nén xa ly thoat nudc ding két hgp
gia tai va bom hut chan khéng, hién tugng cé két dugc bao gém
do gia tai va do bom hut. § day, d6 lun ¢6 két do gia tai duoc tinh
toan nhu trinh tu cac budc da néu trén. Do 1tn ¢d két do bom hat
chan khéng dugc tinh toan theo gia thiét ing suat hiu hiéu tuong
duong dugc trinh bay chi tiét nhu sau:

Can cu gia thiét ing suat hitu hiéu: o' = 6 - u(5)

Khi chiu tdc dung bom hut véi ap luc am: “-A” kN/m? & bién
(bac tham), ap luc nudc 16 réng thang du tir 0 & khu vuc nén dat
gilta cac bac tham sé tiéu tan dan dén gia tri - “A” khi nudc tham tir
khu vuc trung tdm ra tGi bién thoat nudc. C6 thé thdy rang, tng
suat hitu hiéu trong dat & thai diém ban dau va chdm dut cé két sé
1a: 6'(to) = - u(to) = 0 va ¢’(t100) = G- U(t100) = 0 — (“-A") = “A” khi chiu
ap luc bom hat. Do d9, gia thiét rang Ung suat ban dau va gia tri ap
luc nudc 16 réng thang du ban dau trong dat & vung trung tam
nhan gia tri “A” con & bién bac tham la 0, Ung suat hiu hiéu trong
dat & thoi diém ban dau va cham dut c6 két cling sé 1a: 6'(to)) = o -
u(to) = “A” - “A” = 0 va o'(ti00) = © - U(ti00) = “A” - 0 = “A”. Nhu vay,
theo gia thiét nay, gia tri (ing sudt trung binh hitu hiéu & thoi diém
bat ky theo gia thiét ap luc nudc 16 rébng thang du “ducng 40" sé
tuong duaong vai gia tri thuc té. Gia thiét nay chi st dung trong viéc
du tinh ap luc nudc 16 réng trong qua trinh c6 két do bom hut
chan khéng do khéng thé thuc hién viéc gan gia tri ap luc nudc 16
réng ban dau bang u.= 0 trong 1Gi giai.

2. PO LUN NEN PAT YEU DUGI CONG TRINH PAP XU LY
BANG BAC THAM KET HOP V&I GIA TAI BANG BOM HUT CHAN
KHONG TREN CO SG SO DO HAI CHIEU

DPé phuc vu tinh toan ap dung, ching t6i st dung dir liéu khao
sat va quan trac thuc té tir cong trinh dudng dap cao N2, quan Thu
Buc, TP.HCM. Can ct ho so khao sat dia chat cong trinh, khu vuc
nay c6 I6p sét mém bao hoa nudc cé bé day 15,0 m nam ngay trén
bé mat. Dic trung ca ly 16p dat nay dugc tom tit nhu sau: d6 am W
= 58,7%; khéi lugng thé tich tu nhién p = 1,550 g/cm?; ty trong hat
Gs = 2,60. Do dudng dap vao cau trén I6p dat nay cé do lan 16n va
kéo dai theo thdi gian, giai phap bac tham két hgp véi gia tai trudc
va bom hat chan khéng dugc dé nghi st dung dé xdr ly nén dat
yéu. Bé day I6p dat yéu xt ly h = 15 m, bac tham dugc bé tri theo
lugi tam gidc v6i khoang cach 0,9 m. Chiéu cao khoi dap bang cét
véi dung trong trung binh 17,0 KN/m3 dugc st dung lam vat liéu
gia tai tam thai la 4,4 m vé6i d6 déc talus 1:1. Trong qua trinh gia tai
trudc, ap luc bom hut trung binh duy tri & muc thap hon - 80 kPa
va gia tri 1én nhat ghi nhan 1a - 70 kPa (do bi mat dién vao mét vai
thai diém) dugc duy tri trong sudt thai gian gia tai gan 3 thang.
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Do Iin theo thai gian trong qua trinh gia tai trudc tir két qua
quan tréc va tinh toan theo thiét ké thé hién nhu & Hinh 1. C6 thé
thay rang d6 1in du tinh theo hé sa thiét ké cé gia tri nho va xay ra
cham han dang ké so vai két qua quan tric. Can cu gia tri d6 lun c6
két tir két qua quan trac, viéc hiéu chinh dé lun theo thai gian theo
ty s6 Cn/Cy dugc thuc hién lai va thé hién nhu & Hinh 2. Tuy nhién,
cac két qua tinh toan déu cho thay ty sé Cv/Cv nhod hon 8 déu cho
téc d6 1un du tinh chdm han so vai két qua quan trac.
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Hinh 2. D ltn quan trdc & vi tri SP1, SP2 va két qua do lin du tinh theo cc ty 56 /Gy
khdc nhau theo thai gian

Pé ap dung phuong phap dé nghi vao viéc tinh toan va so
sanh d6 lun cda nén dat yéu duoc xu ly thoat nudc dung két hgp
gia tai trudc va bom hut chan khéng theo thdai gian, dac trung co'ly
dat nén chon lua cho bai toan dugc 1y ti hé so khao sat thuc té &
du an. & day, module t8ng bién dang cua Iép dat dugc xac dinh
can c két qua thi nghiém nén lan Gng véi trang thai Ung suat ban
dau va sau khi gia tai: Eo = 1483 kN/m? va hé sé Poisson v = 0,3. Do
lin 6n dinh du béo theo biéu thic (3) va (4) dudi tam dién gia tai
1,574 m va duéi bién 1a 1,450 m. Trong d6, d6 lun &n dinh c& két
do nén ép thé tich tuang (ing tai cac vi tri d6 12 1,543 mva 1,426 m,
chiém ty lé hau hét trong téng d6 lun.

Tu két qua thi nghiém nén c6 két, chon gia tri hé s6 c6 két C,
Ung vai ap luc thi nghiém nén xap xi trang thai ing suat & do sau
trung binh cua I6p: C, = 3,56.10% m?/ngay dém. Tu d6, hé s6 tham
theo phuong ding tuong tng: k; = 1,73 x 10° m/ngay dém. O day:
k = Cv.@0.yw, VGi: @0 - hé s6 nén tuong déi dugc lay tuong Ung vai
trang thai ing suat thuc té theo dudng cong nén lun.

Hé s6 tham theo phuong ngang dugc ldy bang hai lan hé sé
tham theo phudng ding: kn = 2k. [6]. H& s6 tham theo phuong
ngang khi qui d6i thanh s d6 bai toan phang bd qua su xao trén
cla dat nén dugc xac dinh theo cong thiic dé nghi cla Lin (2000)
[71. Do bac tham dugc bé tri theo ludi tam gidc vai khoang cach 0,9
m nén hé sé thadm theo phuong ngang khi chuyén sang dé bai
toan phdng kno = 9,49 x 10 m/ngay dém. Tur d6, hé sé bat dang
hudng vé tinh thdm: ¢ = knao/k. = 0,55 (gia tri (< 1 la do viéc qui dbi
thanh sg d6 bai toan phang).

60| XAYDUNG 07.2023 | ISSN 2734-9888

L&p dat chiu nén day 15 m dugc chia thanh 15 1&p phan t6 véi
bé day méi I6p phan t6 1 m va trang thai ing suat dugc danh gia
theo cac diém trung binh cac I6p phan té.

Véi mo hinh tinh todn va dac trung co ly chon lua, viéc tinh
toan dugc bé tri thuc hién theo cac budc. § day, trang thai tng
suat tai cac diém va ap luc nudc 16 réng thang du & cac thdi diém
khac nhau dugc tinh toan bang cac chuong trinh thiét 13p trén co
s& phan mém tinh todn Mathcad. Cac gia tri thu nhan dugc chuyén
sang cac bang tinh Excel dé thuan tién cho viéc danh gia d6 lun
theo phuong phap téng dé 1in cac I6p phan té.
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Hinh 4. Ap luc nudc 16 rdng thang du
du tinh dudi bién dién gia tai theo do sdu 6
céc thoi diém khac nhau do tac dung cla
khoi ddp gia tai

Hinh 3. Ap luc nudc 16 rdng thang du
dy tinh dudi tam dién gia tai theo d6 sau &
céc thoi diém khac nhau do tac dung cda
khéi dap gia tai
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Hinh 5. Ap luc nudc 16 rong thang du trong dét du tinh theo d6 sau 6 cic thoi diém
khac nhau do tac dung cla viéc bom hit chén khong

Hinh 3, 4 va 5 thé hién dic diém tiéu tan ap luc nuéc 16 réng do
tai trong ngoai va bam hat theo dé sau & cac thai diém khac nhau
trong qua trinh xtt ly. C6 thé thay rdng t6c d6 tiéu tan ap luc nuéc
16 rébng thang du trong nén x{ ly phu thuéc khéng dang ké vao do
sau ma ch( yéu phu thudc khodng cach bac tham ngoai trir diém &
dd sau 0,5 m, gan bién thoat nudc bé mat. Trong trudng hop chiu
tai do khéi dap gia tai, ap luc nudc 16 réng thang du phan bé nhu
(ing suét nén trung binh nén cé dang phi tuyén theo d6 sau. Ap luc
nudéc 16 réng thing du & céac thoi diém ban dau I16n han dugc ghi
nhan gan bé mat va giam dan theo d6 sau. & cac thai diém sau 60
ngay dém, ap luc nudc 16 rdng thiang du do tai dap tiéu tan dén gia
tri gan nhu nhau theo d6 sau. Trong khi d6, ap luc nuéc 16 rong
thang du do bom hut chan khong gan nhu nhau theo d6 sau & cac
thai diém ¢6 két khac nhau. G thai diém dimng gia tai bom hut (86
ngay dém), ap luc nudc 16 rong thang du chua tiéu tan hoan toan
nén nén dat con c6 xu hudng ltn thém néu duy tri tai tiép tuc.

DO 1an cta nén dat xtt ly theo thai gian ti két qua du tinh trén
co s& ly thuyét va phuong phap tinh dé nghi va két qua quan trac
tai 2 vi tri khac nhau SP1 va SP2 thé hién & Hinh 6 va Hinh 7. C6 thé
thay rang gia tri va quy luat phan b6 doé lun theo thai gian tir két
qua du tinh kha phu hop vai két qua quan trac. Gia tri do lun du
tinh dudi tam va bién dién gia tai & thoi diém cham dut qua trinh
gia tai bdng bom hut dat 1,453 m va 1,332 m, tuang Ung vai két
qua tinh toan theo phuang phéap dé nghi dat do cé két xap xi 92%.
D6 1un 8n dinh tir phuong phap tinh dé nghi va két qua quan tric
tai cac vi tri @ tam va bién kha phu hgp nhau cho thay viéc chon lya
dac trung bién dang théng qua gia tri module t6ng bién dang theo
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trang thai (ng suat thuc té va dudng cong nén lin cho phép thu
nhan két qua phu hop hon so véi viéc du tinh theo so d6 bai toan
mot chiéu.

Biéu d6 d6 lun theo thdi gian ciing cho thay su khac biét gida
dé 1un du tinh va két qua quan trdc dang ké & cac thoi diém ban
dau. Méc du phuong phap dé nghi cho phép danh gia d6 lun ngéan
han do bién dang hinh dang nhung gia tri nay tur két qua du tinh
khéng dang ké (duéi tam: 0,030 m va dudi bién: 0,024 m). Trong
thuc té, khéi dap gia tai da duoc thuc hién mét khoang thaoi gian
nhat dinh trudc d6 va nén dat da lun mot phan trudc khi ti€én hanh
viéc bom hut. Viéc tinh toan & day xem gia tai bang dat dap va
bom hut xay ra tuc thai cho két qua do 1an ban dau it hon so véi
két qua quan trac thuc té.

Do viéc bom hut tao ap luc nén thé tich trong toan vung nén,
dd Iin do bom hut chan khong chi gém thanh phan bién dang
nén thé tich nén thanh phan dé lin nay nhu nhau & dudi tam va
bién. Su khéc biét d6 Iun cudi cing gilra tam va bién la do trang
thai Ung sudt tu tai trong cla khdi dp. Biéu do6 két qua con cho
thay d6 lun du tinh dudi tam dién gia tai & cac chu ky cuéi xap xi
két qua quan trac, dé lan dy tinh dudi bién dién gia tai & cac chu ky
cudi I6n hon dang ké so vai két qua quan tric. Su khac biét nay co
thé dugc gidi thich nhu sau: trong thuc té x{ ly nén béng bom hut,
vling trung tam cla dién gia tai dugc bao phl béi cac bac tham
bom hat nén hiéu qua bom hat duge dam bao hon so véi ving
bién noi 4p luc bom hut cé thé bi that thoat mét phan do bén
ngoai khéi dat nén dusng khéng co6 bé tri bac tham va bom hut.
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Hinh 6. D lin cda nén dat dudi tam dién gia tai theo thoi gian tir két qua dy tinh
bdng phuong phap dé nghi va quan tréc
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Hinh 7. D4 Iin cda nén dat dudi bién dién gia tai theo thoi gian tir két qud du tinh
bang phuong phap dé nghi va quan tric

3.KET LUAN
Trén co s& téng hgp ly thuyét c6 két, mé hinh tinh Iin bai toan
phang, xay dung phuong phép tinh phu hgp khi xét ap luc bom

hut chan khéng, lap trinh tinh todn va phan tich so sanh véi két
qua quan trac, bai viét dé nghi phuong phéap xac dinh dé lin theo
thdi gian clia nén dat xt ly thoat nudc ding két hgp bom hat chan
khéng. G day, viéc ap dung cho nén dugc xir Iy bing bom hut chan
khéng dugc thuc hién bdng phuong phap quy d&i Ung suat trung
binh hiru hiéu. Két qua ap dung tinh toan va phan tich cho phép
rut ra cac két luan sau:

- Phuang phap st dung Ung suat hiu hiéu tuong duang bang
céach thay ap luc bom hut c6 gi tri am bang Ung suit nén dang
hudng tuong duong tri tuyét déi va ap luc nudc 16 rébng & bién
bom hat thodt nudc bang khéng cho phép ap dung I6i giai bai
toan c6 két hai chiéu dé du bao d6 lun c6 két theo thdi gian trong
trudng hop nén xu ly thoat nudc ding két hop gia tai trudc va bom
hat chan khéng.

- D0 1un theo thai gian du tinh trén ca s phuong phap dé nghi
cho két qua phu hgp vdi két qua quan trac thuc té. Diéu nay cho
thay kha nang ap dung va muc dé tin cdy cla phuong phap dé
nghi so v&i cac phuong phap tinh toan theo so d6 bai toan moét
chiéu.

- Trong trudng hgp tinh toan ap dung va so sanh két qua quan
trac thuc té€ nhu da néu trén, dé 1tn du tinh duéi tam dién gia tai
I6n haon khéng dang ké so vai gia tri d6 lGn dudi bién trong nén
dugc xtr ly bom hut va tuong dong véi gia tri quan trac. Ngoai ra,
két qua tinh toan con cho thay & thai diém 86 ngay do c6 két cla
nén dat dat 92% va nén dat con ¢ xu huéng lun tiép tuc néu tai
trong dugc duy tri.

Ngoai cac két luan chinh, mét s6 nhan xét khac cé thé rut ra
nhu sau: viéc tinh toan xem &p luc nudc 16 réng phu thudc tng
sudt trung binh nén chat ché hon vé ca s ly thuyét do ap luc trong
nudc 16 réng luén phu thudc dng sudt déng hudng thay vi phu
thuéc ting suat theo mot phuong. Diéu nay gilp viéc phan tich so
sanh vai ap luc nudc 16 réng quan trdc thuc té trong cac nghién
clru tuang lai trong dénh gia muc d6 c6 két cha nén dat. Két qua
tinh toan con cé su khéc biét so véi dir liéu quan trac do viéc tinh
toan chua xét chi tiét do lun ban dau do tai trong ngoai phuc vu thi
céng cling nhu anh huéng cda d6 lan do ¢é két thi cap.
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TGM TAT

Nam tai khu vuc phia Dang cia Hoang thanh, khu phd cd Ha Nai ban
chat [a mat tap hop céc lang nghé truyén thang, 13 noi sén xuét, bun
bén va sinh sting cha nhiing ngui the thi cang phuc vu cho téng lap
quy toc. Cho dén nhitmg nam 1990, khu phd cd Ha Nai van dugc xép
hang |a mat trong nhitng khu vire duge bao tan tét nhat tai Dang Nam
A tren phuong dien bao tn vat the. Qué trinh chuyén ddi coa nén kinh
té thi trutng bat dau tir nam 1986, dac biet vai sy gia ting manh mé
ciia cac hoat diing kinh doanh buén bén tai khu phd cd sau nam (395
khi Hoa Ky xoa ba c&m van, va su bung nd kinh t& sau nam 2007 khi
Viet Nam gia nhap WTO. su quén Iy dd thi yéu kém - tat cé da dan dén
bién ddi manh mé tai khu phd cd Ha Ngi trén cac khia canh khong gian
kién triic, canh quan va chic nang. Tuy vay, canh quan khu vuc da thi
lich str van hién hitu bai noi day van duy tri cdm nhan noi chdn, van
den tur sy da chirc ndng, s da dang cac hoat déing trong khang gian
nén. Thang qua viéc phan tich mat phd nghé - phd Lan Ong vai nghé
butn ban thudt Bac truyén thaing, bai bao chi ra sy ket ndi giira ngudn
vain xa hoi (social capitals) va cém nhan noi chin (serse of place) va
biéu hién cda su ket ndi thang qua céu tric khéng gian hign hin
(space). Nhitng khang gian linh hoat, thich tng va nha gon - bét ngudn
tir ngudn viin xa hdi riéng ca, dd dang gop vao sy dic dao cia céanh
quan da thi lich st chau A.

Tir khoa: Tinh noi chdn; nguén vin xa hai; bao tn; pha nghg; khu
phd cd Ha Nai.

ABSTRACT

Located in the east of the citadel, Hanoi Old Quarter had been a
collection of craft villages, which were manufacturing, trading,
and living places of craftsmen, to serve the noble class. Until the
[990s, Hanoi Old Quarter was rated as the best-preserved area in
Southeast Asia in terms of physical objects. However, the
transition to socialist-oriented market economy from the 1390s
onwards, the strong growth of trade activities after 2000, due to
the lifting of the US's embargo, the boom from 2007 after joining
WTO and the weak urban management, has led to a drastic
transformation in Hanoi 0ld Quarter in terms of architectural
space. landscape, and function. However, the historic urban
landscape is still identified as existing by maintaining the sense of
place, which comes from the multi-functionality, the coexistence
of various activities in the compact space. Through the analysis of
a trading and crafting street - Lan Ong street specializing in
traditional Chinese medicine, the article has identified the
connection between social capital and the sense of place, and how
this connection manifests through space. Flexible, adaptive, and
compact spaces, rooted in the unique social capitals of Asian
cities, create a distinctive character, contributing to the
uniqueness of the historic urban landscape.

Key words: Sense of place; social capital; conservation; crafting
street; Hanoi ancient quarter.

1. GIGI THIEU CHUNG

Khu phd8 ¢ Ha No6i ndm & trung tdm cla tha dé Ha Noi, Vi
dién tich 82 ha, khu vuc d6 thi lich st nay da dugc nha nudc cong
nhan la Di tich lich st cdp Qudc gia ndm 2004. Nguén géc ctia khu
phé c6 dugc bat ngudn ti khodng mét nghin nam trudc, khi vua
Ly Céng Uan dinh db tai vung d4t thanh Dai La vao nam 1010 - sau
dé déi tén la thanh Thing Long. Giéng nhu nhiéu thanh phé chau
A truyén théng khac, Thang Long - Ha N&i bao gém hai bd phan
chtic néng, d6 la kinh thanh va khu dan su/thuong mai. Trong khi
kinh thanh la khu vyc ctia tang I6p cai tri, hoang gia va cac gia dinh
quy tdc, dai dién cho quyén luc t6i cao, thi khu dan sy tao diéu kién
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thudn Igi cho cac hoat déng dén cu va thuong mai & dang tu phat,
khong dugc quy hoach - dai dién cho tinh than doi séng dan su
(Geertman R., 2007: 114).

Nam & trung tam khu phé cé Ha Noi, phé Lan Ong c6 chiéu dai
180m, rong 6m. Day la mot trong bay phé nghé con gilr dugc hoat
doéng san xudt va ban cac san phdm truyén théng. Con phé nay
truéc day la nai dinh cu clia ngudi Hoa dén tu tinh Phuc Kién; vao
cudi thé ky 19, co tén la "rue de Fou-Kien". Dau thé ky 20, nhiéu
hiéu thu6c déng y dugc ma ra. Hinh thai phé luc bay gi duge dac
trung bdi cac cong trinh nha hai tdng; hau hét cac nha theo kién
truc ban dia ctia nha mat phé: hinh 6ng, mat tién tir 2m dén 4m,
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sau tur 20m dén 50m - 60m, ¢ nhiéu san - khodng mé bén trong
dé théng gié (Hoang H.P. va Nishimura Y., 1991). Nam tai trung
tam pho la cdng trinh HOi quéan Phac Kién, noi tha vi than hd ménh
cho cdng dong ngudi Hoa Phuc Kién, kiém luén chiic nang 1a noi
sinh hoat cdng dong. Nhimng buc anh chup phd luc bdy gio thusng
dac trung bai hinh anh ca nhitng ngudi phu nit tré ngdi sau quay
ban hang cung véi khay dung dugc liéu kho, va chéng gidy ban
boc thuéc. Sau ndm 1946, tén phé dugc déi thanh ‘Lan Ong’ - theo
tén mot danh y Viét Nam thé ky 18. Sau céng cudc DSi mai (1986) -
chuyén d6i Viét Nam ti nén kinh t€ bao cdp sang nén kinh té thj
trudng dinh hudng xa héi chu nghia, kién tric cac cong trinh trén
phé da dugc chuyén déi tur ki€u thudn nhat sang da dang - véi su
pha trén cla nhiéu phong cach kién tric khac nhau va chiéu cao
khac nhau. Tuy nhién, ty I& nhan van ctia dudng phé van dugc duy
tri. Mac du gan day trén phd Lan Ong xuat hién mét vai clra hang
vGi chiic nang méi - nhu quan ca phé, clia hang quan o va spa,
nhung con phé nay van tao ra su thu vi d6i véi du khach khi dén
day béi cadnh quan lich st ctia khdng gian va mui thom ddc biét toad
ra ti cadc nguyén liéu dong dugc bay ban.

Cira hing tap hoa
Cira hitng thér trang
Cira hina thube
Cira hisng vang bac
Trutmg thla hoe

_'b’ -
ddng cla céc cong trinh mat phd Lan Ong
Nam 2013, du &n cai tao mat tién tuyén phé duoc trién khai véi
muc tiéu bdo ton, ton tao khéng gian san xuat, kinh doanh thuéc y
hoc c8 truyén, chinh trang nang cao chét lugng dién mao kién tric
nham tai tao cdnh quan van héa lich st. Sau khi cai tao, tang mot
clia cac ngdi nha dugce trang bi dong bé céc cau kién gob thay thé
cho cac cau kién bang chat liéu khong phu hop truéce day .... Bang
hiéu cac clia hang cling dugc déng bd vdi cing moét kiéu thiét ké
truyén théng.
w 1 1

Hinh 2. Phé Lan Ong vao nhitng thap nién dau thé ky 20 (trai) va ngay nay (phai)

Khac véi cach tiép can thong thudng thudng tap trung vao
mat tién dudng phd trong khu phd 6, bai viét nay cho thay réng
ca&m thuc noi chén tai phé Lan Ong thuc sy dugc gil lai théng qua
cac hinh thai va chic nang dé thi - tiém &n & ca khu vuc mat tién va
& ca nhing khu vuc bén trong, tat cd dugc cing c6 théng qua su
gan két clia cdc ngudn vén xa hoi.

2.CO SO LY LUAN VE CAM THUC NOI CHON VA NGUON
VON XA HOI

Noi chén duy tri tam quan trong trong moét thé gidi toan cau
héa (Lewicka M., 2011). Nai chén khéng c6 mét dinh nghia nhat
dinh. Cac nguyén téc, cach ti€p can khac nhau cé cac dinh nghia
khac nhau vé yéu té cau thanh Noi chén. Trong khi cac nha dia

kinh t& chti yéu coi Nai chén |a dia diém, thi kién tric su, cac nha
thiét ké dé thi, cac nha quy hoach, nha nhan chiing hoc hodc dia ly
nhan hoc va cac nganh nghé khac, thudng tap trung vao cdm nhan
ndi chén hodc sy gan bé clia con ngudi véi moi trudng song
(Altman I. & Setha M.L., 1992). Kién trdc su va nha hién tugng hoc
ngudi Na Uy Christian Norberg-Schulz kham pha ‘Genius Loci’ trong
tdc phdm ctia minh “Genius Loci: Towards a Phenomenology of
Architecture”, da mo ta ‘Genius Loci’ dai dién cho cam giac clia moi
ngudi vé mot dia diém, duoc hiéu la téng cla tat cd cac yéu t6 vat
chat va biéu tugng, cac gia tri tu nhién va méi trudng nhan tao
(Norberg-Schulz C., 1980). Ngoai ra, trong cudn sach “The Sense of
Place”, Steele thao luan vé Tinh than ctia Nai chon: C6 mot s6 boi
canh xa hoi va vat chat tao nén thiét dinh manh dén mdc ggi lén
nhlng phan tng, cdm nhan giéng nhau Ién tat cd moi ngudi tham
gia vao khéng gian d6 (Steel F., 1981).

Khéi niém nguén vén xa hoi da tré nén phd bién trong ca linh
vuc hoc thuat va quan ly cong. Halpern D. (2005) da xac dinh ba
"khia canh xuyén suét chinh" ciia nguén vén xa hoi: thanh phan,
quy mé phan tich va chic nang. C6 ba thanh phan ctia vén xa hoi:
mang lugi (mé&i quan hé két ndi gitta moi ngudi), chudn muc (quy
tac, gia tri va ky vong chi phéi tuong tac xa hoi) va ché tai (hinh
phat va phan thuéng thuc thi cac chudn muc). Ba thanh phan nay
tuong tac, anh hudng va ciing ¢é 1an nhau. Ngoai ra con c6 ba cap
do/ quy mé phan tich vén xa hoi: vi mo, trung binh va vi mé. Cap
d6 vi mé dugc coi la méi quan hé chat ché véi gia dinh va ban be;
nguén vén xa hoi cap trung binh dé cap dén cong déng va cac té
chuc hiép hdi; ngudn von xa hdi cap vi moé bao gom cac két néi cap
nha nudc va qudc gia. Cudi cling, cé ba chiic nang chinh cta vén
xa hoi: bac cau (bridging), gan két (bonding) va lién két (linking).
Nguén von xa hoi gan két (bonding) dé cap dén cac mang luéi
"huéng ndi va cé xu huéng cling ¢ cac ban sac doc quyén va cac
nhém déng nhat" (Halpern D., 2005: 19). Vén xa hoi bac cau
(bridging) dé cap dén cac mang ludi "huéng ngoai va bao gém moi
ngudi thudc cac giai cdp xa héi khac nhau" (Halpern D., 2005: 19).
Vén xa héi két néi (linking) lién két moi ngudi qua cac méi quan hé
quyén luc bat déi xing va "cé thé tam thsi dugc xem nhu mot
hinh thiic bdc cau dic biét ctia vén xa hoi lién quan cu thé dén
quyén luc - né la cdy ciu thang ding bac qua quyén luc va cac
nguon luc bat d6i ximng" (Halpern D., 2005: 25). Ba chiic ndng nay
tén tai dong thai & cac muc do khac nhau.

Méi lién hé gilta cdm nhan nai chon va von xa héi da dugc
nghién ctu gan day. Cdm nhan nai chon giai thich cac khia canh
nhan thuc, tinh cdm va hanh vi cia méi quan hé ma mot ca nhan
c6 trong mét khu vuc dia ly nhat dinh (Jorgensen B. S. va Stedman
R. C., 2001). M&i quan hé nay ré rang ciing c6 thé bi anh hudng bai
nhimng ngudi séng xung quanh (Bernado F. va Palma-Oliveria J,
2016). Mat khac, ngudn von xa héi dé cap dén maéi quan hé gilra
cac ca nhan va gilia cac tap thé (mang ludi xa hoi) va tuong tac
phét sinh do két qué clia nhitng két ni nay. Cac nghién ctu cu thé
vé di sdn da coi viéc kham pha qua khi 13 mot phuong tién dé hé
trg cac gia tri chung va quyén cong dan (Graham H., 2009). Mac du
moi quan tdm ngay cang tang déi véi ngudn vén xa héi va cdm
nhan noi chén, nhung van cé rat it nghién ctu thé hién ré rang
kién thuc ly thuyét nay vé mat khéng gian, tuc 1a chuyén tri thic
phi khéng gian theo nghia vé noi chén va von xa hdi sang linh vuc
dia ly, quy hoach - kién tric. Cho dén nay, chua c6 nghién ctiu nao
¢6 gang hop nhat hodc lién két cac chiéu khdng gian cda y thic ca
nhan vé nai chdn va vén xa héi (Acedo A., 2017). Bai viét nay lam
sang té viéc khéng gian héa méi lién hé gitia y thic vé nai chén va
von xa hoi thong qua mét trudng hgp thuc té tai khu dé thi lich st
& Ha Noi, Viet Nam.
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3. CAC DAC PIEM XA HOI TRONG KHU PHO C6 HA NOI VA
PHO LAN ONG

Dac diém dau tién cta xa hoi khu phd ¢8 Ha Noi 1a su pha tron
gitia I6i s6ng ndng dan va thi dan. Khu phdé ¢6 Ha Noéi thai phong
kién 1 tu diém clia cdc phudng nghé truyén théng. Méi nai trong
s6 dé la mot lanh dia sinh s6ng va lam viéc riéng cho mét cong
déng thg thi céng hodc thuang gia, nhimng ngudi dén ti mot lang
qué hodc cuing dén ti mot dat nudc. Nhu vay, doi séng dia phuong
bén trong méi phudng hoéi bao gdom cac khia canh 18i séng lién
quan dén ngudn gdéc va diéu d6 thé hién qua cach dinh cu (phé
phudng) ctia chinh ho (DBinh D., 2015). Khong cé nhiéu khac biét
vGi mot ngdi lang néng thén, mot phudng hoi dién hinh dugc xay
dung cho mot cdng déng cu thé, vai bdi canh hoan toan khép kin
va kiém soat viéc ti€p can, trung tam 1a dén/dinh/hoi quan. Vi
nhling ngudi trong "phd phudng" déu xuat phat t ndng thon nén
da tao thanh nhiing céng déng vé clng gan bo. Qua trinh di cu
thudng bat dau bang viéc cr mét thanh nién 1én thanh phé ndm
bat tinh hinh, sau dé dua ca gia dinh, ho hang lén dé sinh séng va
ban san phdm. Nhing ngudi nady van gitr méi lién hé véi qué
huong cta ho, chdng han nhu di vé qué d€ mua nguyén liéu thoé.
Ngoai ra, nhitng ngudi nay gan bé vai lang vi ly do tai chinh - ho
mudn giir tén chinh thuc trong s6 dinh cla lang, cach duy nhat dé
sG hitru nhitng manh dat dugc chia theo dinh ky. Nhu vay, ngudi
dan phd c6 Ha Néi chua bao gid réi bd lang hoan toan. Gia pha gia
dinh cho thdy ngudi dan thudng chi dinh cu tam thai & thanh phé
(Papin P., 2021). Vi vay, dic di€ém ndi bat cia Khéng gian dia van
héa Phé ¢d Ha Noi ludn ham chida hai nhém van héa va 16i séng
vUa phan biét nhung lai hoa quyén véi nhau, van héa do thi va van
hoéa ndng thon.

Dac diém xa hoi tha hai 13 da sdc tdc. Tuy nhién, khac véi cac
khu vuc lich st khac, noi ton tai cac cong déng cu dan véi nhiing
dac trung van héa riéng biét, lich st phat trién ctia khu phé ¢ Ha
Noi néi chung va phé Lan Ong nai riéng thé hién qua trinh tiép thu
va pha tron van hdéa. Nam 1557, ngudi B6 Dao Nha dén Viét Nam,
sau d6 la ngudi Ha Lan va ngudi Anh, day 1a diém khéi dau cho méi
quan hé cuta Viét Nam va chau Au. Sau khi nha Minh bi lat d6 vao
nam 1649, hang loat ngudi Hoa da sang dinh cu lau dai & Viét Nam,
tao nén mét cdéng dong ngudi Hoa déng duc. Khoang nhiing nam
1670, ngudi Phap dau tién xuat hién & Viét Nam vai tu cach la nha
truyén gido (Papin P., 2021). Tai khu phé cé Ha Néi, nhiing thuong
nhan nudc ngoai dau tién bao gdbm ngudi Ha Lan va ngudi Anh
dugc phép thanh Iap chi nhanh vao nhiing ndam 1645 va 1683.
Cong viéc kinh doanh chinh cta ho la mua to lya va ban kim loai
cho v khi ctia triéu dinh. Dén thé ky 19, thuong nhan nudc ngoai
dén day cha yéu la ngusi Hoa... Nhiing thuong nhan nay déng vai
trd quan trong trong nén kinh té dia phuong do kiém soat hau hét
cac hoat ddng nhap khdu (gao, thudc phién, mudi, lua, gidy,
thiéc...) @& hinh thanh céng déng giau c6 nhat trong khu vuc. Ho
tap trung & moét s6 phd tuy goc (Quang Péng, Phic Kién). Su tiép
thu va pha trén van héa c6 thé thay qua lich st cla mét gia dinh
trén phé Lan Ong - ho Phé. Ngudi dau tién cla gia dinh nay sinh ra
& Phuc Kién, roi Trung Quéc vao nam 1591 cung vdéi vg va nam
trong s6 bay ngudi con trai. C& nam ngudi con déu lay chéng &
Viét Nam nén gia dinh nhanh chéng hoa nhap vai cudc séng xa
héi. Trong vong mudi nam, dai gia dinh nay da dugc Viét hda va
chia thanh bén nhanh riéng biét & bon noi. Cac thanh vién trong
gia dinh da két hén vai ngudi ban dia va do d6 mé rong anh
hudng clia ho. Cudi thé ky VXIIl, mdt ngudi thudc dai thir 9 cla
dong ho nay mé hiéu thudc gia truyén & phé Lan Ong, Ha Néi. Cac
chau clia 6ng va céac thanh vién khac trong gia dinh cling di theo
sau. TUr d6, gia dinh ho Phé dinh cu hdn & thanh phé, sén xuat kinh
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doanh phét dat. Sudt hai thé ky qua, dong ho nay sinh ra, I16n 1én
trén phé Lan Ong, nai chiing kién sy thang tién than ky ctia ho Phé
ca vé kinh té€ va xa hoi (Papin P., 2021).

Tinh nang thu ba la sy pha tron hén hop gilia cac cu dan chinh
cu va ngu cu. Cac luéng di cu 16n c6 thé dugc xéac dinh trong ba
giai doan lich st chinh. & giai doan dau clia thai ky phong kién, cac
lang trong d6 thj trdi qua ba giai doan chinh trong qua trinh phat
trién. Trong giai doan dau, cac gia dinh roi ndng thén |én thanh
phé vao nhiing thai diém khac nhau. Ho da quen véi cudc séng
mdi, ngdi lang cii van la chudn muc dé ho noi theo, va cudc séng
tu do & thanh phé da 16i kéo ho xa r&i nhing 1& nghi ton gido.
Trong giai doan tiép theo, nhiéu ngudi khac di cu dén thanh phé.
Dat dai ngay cang khan hiém khién nhiing ngugi di cu phai tao ra
mot hé théng kinh té€ phu hgp véi tinh thé hai qué cta ho. Cac
nganh nghé dugc chuyén mén hoéa va nhiing ngudi di cu chon céc
vi than phu hgp hon véi cudc séng mdi. Trong thai ky nay, nhimng
ngudi di cu dau tién dén thanh phd van gitt mét vi tri quan trong
vé s6 lugng va uy tin, nhung ho van thudng xuyén thoa hiép vai
nhiing ngudi maéi dén. Giai doan cudi cling la qua trinh hoi nhap
khi céng déng di cu tron 1an véi nhau, tao thanh moét té chiic xa
héi d6 thi thuc su, v6i nhiing ngéi nha, tin ngudng, quy tac va
phong tuc riéng biét (Papin P., 2021). Lan séng di cu thit hai dién ra
trong giai doan bao cdp ngay sau khi hoa binh Iap lai vao nam
1954. Ngudi ta udc tinh rang mot phan nam cu dan da di cu vao
mién Nam Viét Nam (Hoang H.P. va Nishimura Y., 1990: 41). Trong
s6 nhitng ngudi di cu cé cac thuong nhan ngudi Hoa va An D6 giau
c6 (Heberer 1996:6). Nha nudc danh nhiing toa nha bé tréng cho
cac quan nhan/cong chic trg vé tir vung chién su hodc dén tu
néng thén. Lan séng di cu tha ba 1a sau DSi méi (1986). Su ra doi
cla tu do hda kinh t& va mé clra dugc danh diu bang su bung né
trong viéc thanh Idp doanh nghiép tu nhan va ho kinh doanh
(Templer R., 1998:77; Thomas M., 2002:1613). Do d6, khu vuc nay
tré thanh trung tam clia cdc hoat déng budn ban nho va thu hut
mot lugng I6n thuang nhan thué mat bang & day dé kinh doanh.
Vi vay, dac diém cu dan & day 1a chinh cu va ngu cu dan xen, da
dang, thay déi lién tuc.

Su chung s6ng va hoa quyén (néng dan va dan thanh thi,
chinh cu va ngu cu, cac dan toc khac nhau), tiép ndi qua nhiéu thé
hé da tao nén nhiing nét riéng trong cong déng va I6i séng, nhat
la & nhimng con phé truyén théng, tao nén su thud vi cho nhimng con
phé cé.

4, TINH NO1 CHON TAI PHO LAN ONG

4.1. Su cdng sinh gilta cac khong gian thuong mai tai mat
tién va bén trong

Nha 6ng & phé Lan Ong khéng cé su khac biét véi mé hinh nha
6ng dac trung cda phd ¢ Ha Noi. Vé hinh thic, dac diém ndi bat
la: bé ngang hep, sau, cac khéng gian bén trong dugc chia va va
phan tach bai cac khoang tréng 16 thién. Vé chiic nang, tang hai
chti yéu danh cho gia dinh st dung trong khi phan Ién khong gian
tang mot danh cho muc dich thuong mai va san xuat (Ros L., 2005);
trong trudng hgp cu thé & phé Lan Ong la ctia hang thudc nam,
xudng ché bién va kho chua. Vé quyén s& hiru, mét hé gia dinh s&
hitu toan b 16 dat, cé nghia la t6 hgp cla hang - khéng gian bao
ché&thudc - nha &, va d6 la tai san riéng.

Vao nhiing thap nién gilta thé ky 20, do chinh sach phan phéi
nha & cla nha nudc, nhiéu ngdi nha & phé Lan Ong - phan I6n
thudc s& hitu ctia ngudi Hoa da bi tiép quan, chia nho va phan phoi
cho quan nhan trg vé ti chién khu hodc can bd chuyén tir néng
thén 1én. Nhitng ndm bao cap, vi kinh doanh tu nhan va san xuat
cé thé khoéng dugc phép, mé hinh phuc hop cudi cung da bi 'pha
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v@'. Nhiing cén nha phé thuang mai trd thanh dang hinh nha & tap
thé& véi nhiéu ho gia dinh.

K& tur sau DSi mdi ndm 1986 va dic biét sau khi gia nhap - trg
thanh thanh vién thd 150 cia WTO nam 2007, cung vdi su trbi day
cla ddi séng kinh té - xa hoi khu phé ¢ Ha Noi, hoat déng kinh
doanh thudc b3c ciing phat trién vugt bac. Hoat dong ché bién,
kinh doanh thudc va chita bénh dugc ddy manh vé nhiéu mat - vé
c& quy mo, loai hinh va vi tri. V& mit phan bé khéng gian, khac biét
vdi cac thanh phé chau A khac - nai cac quan sat ghi nhan su ma
rong theo chiéu doc clia cac hoat dong thuong mai tir tang mot
[én cac tang trén (Clément P., 2005). & con phé nay, cac hoat dong
“bling nd” theo nhiéu hudéng, khéng chi chiéu doc ma ca chiéu
ngang, khéng chi hudng ngoai ma ca hudng noi.

Déi v6i su phat trién hudng noi, ton tai cac clra hang cung cap
dich vu va hang héa da dang, chdng han nhu clra hang, kham chiia
bénh, ché bién thudc, v.v., c6 thé nam ngay ngoai mit dusng hoac
bén trong nha. Mac du bi che khuat va khéng dé tiép can, nhung
nhimng cfa hang I6p trong nha khong bj tach biét véi dudng phd,
cac clria hang nay két ndi véi nhau va lién két véi bén ngoai bang
nhiing hanh lang hep - rong khodng 60cm. Hang hoa, bang hiéu

Noi ban thudc dong dugrc
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Noi ban thudc dong dugc

Ngu i kinh doanh nhdp budn khéi lugng 16n, chia nhé ra ban
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bay & nhiing géc nhé ngay 16i vao trg thanh I6i gidi thiéu, quang
cdo mdi goi du khach tién vao trong.
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Hinh 3. (iia hang & phia trudc va phan dau vao ngach di chung bay ban, gidi thiéu cac
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4.2. Su hop tac doc dao giita cac ho khac nhau trong day
chuyén ché bién dugc liéu
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Noi ban nguyén liéu tho

Mét vai gia dinh thyc hién viéc xay, nghién va ban cac dugc liéu chua ché bién
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Hinh 4. Céc giai doan trong qud trinh ché bién dugc liéu ndm rai rac nhung lién két véi nhau dé hinh thanh mot xuéng san xudt
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Bén canh ban nguyén liéu thé, cac clfa hang trén phé Lan Ong
con ban thudc da qua so ché hodc bao ché tai ché. Cac cong doan
€0 ban cta day chuyén ché bién dugc liéu gobm: Phan loai, rua,
ngam, sdy, cat hoac nghién. Thong thudng trudc day, tat ca cac
céng doan nay déu dugc thuc hién tai mét xudng tap trung va boi
mot gia dinh. & phé Lan Ong, do bi chia cit vé khong gian nén
hién nay khéng mét ho gia dinh nao cé thé tu lam tat ca cac cong
doan ché bién. An sau nhitng gian thuong mai phia trudc, gian sau
va gac ctia mot hodc vai ngéi nha nam rai rac, két nai lai lai thanh
khéng gian bao ché cho mét san pham; moét gia dinh chi phu trach
mét hodc hai céng doan cla chubi. Viéc can trong lugng, chuan bi
va déng goi, dugc tién hanh trong sanh ban hang phia trudc hoac
ngay trén via hé.

4.3. Cac khéng gian thuong mai quy mé da dang cluing tén
tai va dan xen

Mét khia canh néi bat 1a su thuong lugng vé khong gian. Cac
hoat déng kinh doanh tai cac cfta hang phia trudc dugc xac dinh la
cac hoat déng c6 dinh c6 thé ma rong, vuot ra khéi ranh gidi ngoi
nha. Khéng gian ban cong cong (semi-public) cling dugc st dung
cho muc dich sinh ké. Hau hét cac hanh lang va ngé trong nha chat
hep khéng chi dé di lai ma con la khéng gian budn bén cta cu dan
s6ng phia sau (tap hoa, stra chira d6 gia dung, d6 uéng, nha hang,
v.v.). Via hé rong chua day 2m la nai bay hang hoa, d6 xe may tran
lan. Nhirng ngay trgi néng, c6 khi nhiing khay dugc liéu dugc chat
[én yén cac xe may dé phai. Dudi ldng dudng - 1a khéng gian céng
cong hoan toan (public), nhiing ngudi ban hang luu déng cung
cap thuc phdm hoac dich vu tuai séng di chuyé&n cham rai, bang xe
dap hoécwdi bo.
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Viéc phan bé cac hoat dong dé khéng dién ra nhu quan niém
cla phuang Tay vé ‘'moét khéng gian - mot chic nang’. Nhiing dac
diém do biéu thi su tron lan gilta cac nuat, gilta ndt va tuyén, va
khoéng cé su khac biét ré6 rang gitta khong gian giao théng va
khéng gian phi giao théng, riéng tu va cong cdng. N6 phan anh
kha nang thich Ung va tinh linh hoat cta xa héi Viét Nam. Su da
dang vé quy mé mét bang kinh doanh tai phé Lan Ong cling tao
diéu kién cho su gan két va cong bang xa hoéi. D6 1a noi ngudi dan
dia phuang hgp tac sinh séng va lam viéc, dong thdi c6 co hoi
phét trién riéng.

4.4.Tinh linh hoat, gon nhe ciia trung tdm céng déng

Héi quan Phuc Kién toa lac tai trung tam phé Lan Ong da gan
hai thé ky. Dugc cdng déng ngudi Hoa géc Phuc Kién xay dung va
st dung tir ndm 1817, nai day luén la dia diém cong cong néi ti€ng
va quan trong nhat cta con phé (Nguyén T.H., 2021). Nam 2007,
Hoéi quan Phuc Kién da dugc xép vao danh sach di san kién trac -
nghé thuat cap quéc gia.

Hoi quan nay dugc xay dung trén moét khu dat rong, quay mat
vé hudng chinh Nam. Céc c6ng trinh kién tric chinh gém céng
tam quan, san, dinh, hau cung dugc bé tri trén mét truc théng vdi
bé cuc can dgi, hai hoa. Tat ca nhimng cong trinh nay déu dugc xay
dung tu rat sém dé€ lam noi thd cing va hoi hop cong déng
(Nguyén T.H., 2021). Cac gian bén cua truc chinh dung cho muc
dich day hoc. Nam 1926, tda nha hai tang & phia sau dugc xay
dung mdi. Céng trinh méi nay, cung véi cac thu phong trude day,
da ciing ¢6 chiic nang ctia mot trudng hoc ké tur dé.

Ngay nay, khi budc chan vao ngudng clra cdia Hoi quan, hinh
anh dau tién ma ngudi quan sat c6 thé bat gap chinh 1a cac gian
tho tu. Nam & gilta va dugc trang tri theo phong cach truyén théng
(bdng tugng than va dé vat, chr Han, nén tudng mau am, anh sédng
ma va vong huong thom...) nhiing khong gian va khung canh nay
mang lai cdm giac trang nghiém va tinh lang von la nét dac trung
clia mot co s& tén gido. Tuy nhién, bau khéng khi nay chi c6 thé
cdm nhan tron ven vao nhiing ngay cudi tuan hodc vao nhiing
khung gi& nhat dinh trong ngay. Trong nhiing ngay thudng, bau
khong khi bi 1an at béi cac hoat dong phi ton gido khac. Trong d6
phan I6n la do mét phan hiéu ctia Trudng ti€u hoc Héng Ha cling
toa lac & day may chuc nam nay.

Bat nguén chi la chiic nang phu trong qua kht, gis day trusng
hoc da tré thanh hoat déng chinh cda dia diém. Vi nhiéu du
khach, canh tugng gay an tugng nhat & day ma ho ching kién la
canh ting dan hoc sinh ua ra khoi truong vao khoang 4 - 5 gi¢
chiéu khi tan I6p. Khung cdnh hang ngay ctia nhiing tiéng 6n ao,
dam déng, dong ngudi di chuyén hién 1én trong mét di tich nhd
mang phong cach kién tric Trung Hoa c6 & la mét trong nhiing
nét dac biét va dang kinh ngac nhat ctia Hoi Quan nay néi riéng va
ctia phé Lan Ong néi chung.

Trén phuong dién vé chic ning va khéng gian, viéc chuyén
déi gilra ba chic nang (va cac cau truc lién quan) cta Hoéi quan
Phuc Kién rat linh hoat va hai hoa, khong ¢é su bai trlr, chi dugc
chuyén ddi hodc thém vao. Theo thuyét minh cla du an cai tao va
nang cap nam 2015, dia diém nay hién c6 thé phuc vu khoang 420
hoc sinh véi 13 I6p. Mét cong sudt Ién nhu vdy ngu ¥ rang vai trd
théng thudng va co ban cta dia diém nay la trudng hoc. Vai trd
khac - nhu mét hoi trudng cong cdng cho cac hoat dong dan sy
(hop, bau ctr va I& héi, v.v.) xudt hién khi can thiét. Trong nhiing dip
nhu vay, trudng hoc va phong thd dong clia; ban ghé dugc khiéng
tUr kho ra gian trudc cla gian thd, san chung dé phuc vu cong
déng. Déi khi, cac co s& cat chat cda truong hoc nhu ghé nhua,
man hinh c6 thé dugc huy déng cho cac su kién cong cong 16n.
Chtic ndng tha ty méi thang chi dugc thuc hién hai lan vao dau va
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gitra thang Am lich. Tuc th& cing ngay nay khéng con theo phong
tuc clla ngudi Hoa ma thay vao dé la phong tuc clia ngudi Viét.
Viéc nay dugc thuc hién kin dao trong khuén vién Héi quan vao
buéi chiéu muén sau gid hoc, do mét s6 ngudi dan dia phuong
chiju trach nhiém trong coi Hoi quan thuc hién (Nguyén T.H., 2021).
Mac du thuc té la nghi thic ton gido dugc thuc hanh & day khong
con nguyén ven nhu trudc, nhung hau hét cac khong gian va boi
canh ton gido déu dugc khéi phuc va cai tao - nhd né luc ctia du én
caitao nam 2015.
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Hinh 7. Hoi quan 13 mot dia diém dugc st dung véi nhiéu chic nang khac nhau

5.BAN LUAN VA KET LUAN

Khu phé ¢6 Ha Noi dugc hinh thanh ti su tap trung cla cac
lang nghé tap trung & phia Péng cla Hoang thanh, dua khong
gian san xuat, budn ban dén gan han vai khu vuc tiéu dung, phuc
vu cho vua chua va quan lai. Cho dén nhiing nam 1990, Khu phé
c6 Ha Noi van dugc cdng nhan la khu b3o t6n t6t nhait chau A. Sau
nhirng ndm 2000, cung vdi viéc Hoa Ky d& bo lénh cam van kéo
theo su da dang héa cac loai hinh dich vu thuang mai, nén kinh té
nhiéu thanh phan thay thé chinh sach nha nuéc déc quyén trong
nhiing ndm bao cdp, dan sé tang manh do cac luéng di cu xuat
phat tu chinh sach khuyén khich d6 thi héa ctia Chinh phd, da dan
dén nhiing thay d8i manh mé trong khu ph8 c6 Ha Noi, cd vé
khong gian vat chat va hoat dong kinh doanh. Mac du quy ché bao
tén phd ¢é ra ddi ti nhiing ndm 1990, stra d6i ndm 2013 véi nhiing
quy dinh chi tiét vé kién tric, nhu ciu séng ngay cang cao cla
ngudi dan va nang luc quan ly dé thi yéu kém da khién canh quan
dé thi lich stt Khu phé c8 Ha Noi thay d6i manh mé.

Bat chdp su thay d6i manh mé ca vé khia canh vat thé va phi
vat thé, cac phé nghé truyén théng van gilr dugc hén nai chén, so
VGi cac tuyén phd chuyén doanh. Su bién ddi ti mét con phé cé
kién trdc dong nhat thanh mot con phé da dang vé phong cach
kién trac khéng lam mat di cdm giadc vé dia diém - dugc hinh thanh
bé&i nhiing khong gian thuong mai tai cd mat tién dudng phé va ca
16p trong, su dan xen gitta khéng gian chinh thuc va khéng chinh
thuc, ranh gigi ma gilta trong nha va ngoai trdi, gitfa riéng tu va
céng cong, su két ndi cong nidng cung chudi san xuat gilia cac
khong gian thudc cac nha khac nhau, cong trinh trung tam truyén
théng da chic nang va nén. Dé la do nguén vén xa hoi doc dao
bat nguén tir lang qué Viét nam. Trudc hét, vé thanh phan, mac du
mang ludi yéu (do khéng co6 hiép hdi nghé nghiép) va khéng co
ché tai xtr ly, nhung quy tac “ban anh em xa, mua lang giéng gan”
da chi phéi va tao ra cach tng xdr hai hoa, dan dén su cling tén tai
cUa cac hoat dong khac nhau & trong khéng gian chat hep. Von xa

hoi gan két (bonding) da dugc tao ra bdi nhiing ngudi chuyén dén
tUr cing mét qué huong, dugc gilr lai nhd tinh hdp thu van hoa
ngoai lai, gitp duy tri cdng déng bat chap cac xung dét va bién déi
trong lich st phat trién. Von xa hoi béc cau (bridging) da duoc sinh
ra giGra cac gia dinh séng tai cac khéng gian phan tan, nhung két
néi nha tinh trach nhiém trong cac giai doan cta day chuyén san
xuat, “cung hoi cung thuyén”. Vén xa héi lién két (linking) da dugc
hinh thanh nho cac séng kién bao tén tir co quan quan ly. Céc
nguoén vén xa héi dé da tao nén cac khéng gian dugc st dung linh
hoat va thich Ung, dadp Ung mat dé hoat dong cao - khéng gian
chat hep, ti d6 déng vai trdo quan trong trong duy tri cdnh quan dé
thi lich str chau A.
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SU dung nguén nudc an toan cho san xuat
nudc sinh hoat tai mot s6 dé thi 6 Viet Nam

Using water safely for clean water production in several urban Areas in Vietnam
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TOM TAT

Nurd [3 thanh phén mai truing thigt yéu cho cudc sdng sinh hoat binh
thuing cda nguai dan, déng thii 1& mat trong nhitng dau vao sén xuét
quan trong cia céac nganh kinh t& (néng nghiép, cang nghiép, dich vu).
Mat khac khi nwac da qua sir dung néu théi ra mai truang khong dugc
xir ly thi da lai 14 chét thai. Viec st dung nuac chua higu qua, tinh
trang ngudn nuac dang bi 6 nhiém da anh huéng rat lén dén viec cung
cp nudc the ddu vao cho cac nha may xir Iy nude tai céc da thi. Bai
viét khai quat vé ngudn nudc, thyc trang st dung ngudn nudc cho
hoat dng cia cac nha may nudc tai mot s6 da thi tor da dé xuat mat
sfi giai phap bao vé ngudn nudc nham gop phan bao dam an toan
trong viéc cung cép nudc sach cho ngudi dan.

Tir khod: Nuac thd; o nhiem ngudn nudac; k& hoach cép nudc an
toan; cép nudc an toan.

ABSTRACT

Water is an essential environmental component for people's
normal daily lives, and at the same time is one of the important
production inputs of economic sectors (agriculture, industry,
services). On the other hand, when wastewater is discharged into
the environment without treatment, it is a waste. Inefficient use of
water and polluted water have greatly affected the supply of raw
water as input for water treatment plants in urban areas. The
article provides an overview of water sources, current status of
water use for the operation of water plants in some urban areas,
thereby proposing some solutions to protect water sources to
contribute to ensuring safety in clean water supply for the people.
Keywords: Raw water; water pollution; safe water supply plan;
water safety.

I. NGUON NU'GC VA KHAI QUAT VE CHAT LUONG NGUON
NUGC G VIET NAM HIEN NAY

Viét Nam c6 hé théng séng ngoi day dac, ¢ nguodn tai nguyén
nudc mat tuang déi déi dao, nhung vi la qudc gia nam vé phia cudi
clia cac con song I6n, chay qua dia phan nhiéu nudc nén Viét Nam
c6 yéu té bat lgi la lugng nuéc mat phu thudc rat I6n vao nguén
nudéc ngoai sinh.

Viét Nam c6 3.450 sbng, sudi, chiéu dai tir 10km tr& 1én nam
trong 108 Iuu vuc véi 331.000 km? luu vuc ndm trong lanh thé
nudc ta (chiém 28,3% téng dién tich cta 108 luu vuc).Ca nudc
c6 hon 7.160 hé chua thay loi, véi téng dung tich udc tinh
khoang 70 ty mét khéi. Ngudn nudc ngam cé tri lugng khoang
189,3 triéu mét khéi/ngay dém. Lugng mua trung binh nam cda
Viét Nam khodng 1.940 - 1.960mm (tuong duong 640 ty mét
khé&i/nam), ndm trong s6 qudc gia c6 lugng mua l6n trén thé
gidi.

Tai nguyén nudc & nudc ta phan bé khéng déu theo ca khong
gian va thai gian. Trong khodng tir 7 dén 9 thang mua kho, dong
chéy trén cac hé théng séng bi suy gidam véi téng lugng nudc ca
mua chi bang khoadng 20 - 30% lugng nudc ca ndm. Phan lanh thé
tUr phia Bac dén TP.HCM chiém 80% dan s6, 90% hoat déng san
xudt, kinh doanh, nhung chi c6 gan 40% lugng nudc cla ca nudc.
60% lugng nudc con lai tap trung & vung BBSCL [2].
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Nguon nudc va khai quat vé chat lugng nguén st dung cho
muc dich sinh hoat cho ngudi dan bao gom:

1. Ngudn nudc mat: Nguén nudc mat & nudc ta phan bé kha
phong phu va da dang ca vé chat lugng lan trir lugng. NuGc mat
thudng dugc phan b qua (1) hé théng cac sdng noi tinh, lién tinh
hodc c6 thé phan bé tir cac con séng bat nguén ti qudc gia khag;
(2) nuéc mat con phan bo tai cac hé, dap chia nudc; (3) cac cong
trinh thay lgi va (4) ton tai & cac khe suéi. Phan 16n nguén nudc
mat nay la ngudn nudc thé dugc khai thac, sir dung cho cac nha
may/tram x0 ly nuéc phuc vu cho cap nudc sinh hoat cla ngudi
dan. Dic diém cla tung loai nguén nudc mat nhu sau:

1.1. Nguén nudéc mdt tir cdc séng ndi tinh, lién tinh hodc bdt
nguoén tir quéc gia khdc: Trit lugng nudc tho tai cac con séng & Viét
Nam rat phong pht va déi dao. Tuy nhién, chat lugng nudc tai cac
con séng hién nay dang phai ddi mat vai tinh trang & nhiém tu
hoat ddng san xuat cong nghiép, ndng nghiép, nudi trong thay
san, dac biét tinh trang 6 nhiém ti nudc thai sinh hoat chua duoc
XU ly xa truc ti€p ra moi trudng. Ngoai ra, nguén nudc mat cling
chiu tdc doéng cda bién déi khi hau, xam nhap man gay anh hudng
I6n dén chat lugng, trit lugng nudc theo mua trong nam.

1.2. Nguén nudc mdt tir cdc céng trinh thdy loi: Hién nay, cac
céng trinh thay lgi dugc st dung véi nhiéu muc dich khac nhau.
Trong dé bao gém ca khai thac st dung nudc cho cac nha may,
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coéng trinh xt ly nudc sach. Tuy nhién, ngudn nudc ti cac cong
trinh thay lgi hién nay dang ding trudc tinh trang 6 nhiém do cac
hoat déng san xuat néng nghiép va nhitng nguén thai ti cac khu
vuc dan cu khéng dugc kiém soat da xa truc tiép vao hé théng
cong trinh thuy loi.

1.3. Nguén nudc mdt tur cdc hd, ddp chira nudc: Viéc khai thac st
dung nguén nudc tUr cac ho, dap chda nudc hién nay dang la
phuong an hiéu qua nham dam bao an toan cdp nudc, gidm thiéu,
tranh cac tac dong, rui ro trong qua trinh khai thac s& dung. Tuy
nhién, viéc tich nudc cta cac hé hién nay la han ché va luén tiém
&n nguy co mat an toan. Mot s6 rdi ro mat an toan dap, hé chia
nuéc hién nay dang gia tang do dap, h6 chita nudc xudng cap,
chua dugc stra chita, ndng cap, mua IG dién bién cuc doan dudi tac
déng clia bién d6i khi hau, su suy gidm ring dau nguén, tham phad
thuyc vat trén luu vuc hé chira va bao goém ca quy trinh van hanh hé
chua.

1.4. Nguén nudc mdt tir khe sudi tu nhién: Ngudn nudc mat tir
cac khe sudi thudng 6 luu lugng dong chay nhé, khéng én dinh,
bi tdc dong rd rét bai cac yéu t6 10 quét, mua bao va nan pha
ring... Dac biét, chat lugng nudc ludn bién déng gilra ngay mua va
ngay ndng. Nu6c dau nguén c6 thanh phan héa hoc thay déi theo
mua, dac biét 1a ham lugng téng chat rén lo Iing va cac chat hiu
co, nudc thai sinh hoat.

2. Nguén nuéc duéi dat: Nguon nudc duédi dat hay thudng
goi la nudc ngam. Hién nay nudc ngam dang & trong tinh trang
suy thodi, can kiét nguén nudc, nguyén nhan hang dau la do khai
thac qua muc gy ra tinh trang ha thap muc nudc; nguén bé cap
cho nudc dudi dat bi suy giam do bé mat bi d6 thi héa; dién tich
riing dau ngudn bi suy gidm; anh hudng cta bién déi khi hau,
lugng mua giam; Ngoai ra, nguén nudc ngam hién nay dang bj 6
nhiém do chi sé kim loai nang va chat hu co, hgp chat nito trong
nudc ngam nhiéu khu vuc vuot ngudng cho phép. Bén canh do,
nudc ri rac thai, nudc thai ra mat dat, ngdm vao dat va xam nhap
vao nudc ngdm clng nhu tinh trang xam nhap man tai cac tinh
ven bién dang dién ra tram trong, khé ludng.

Il. THUC TRANG VE SU' DUNG NGUON NUGC VA NGUY CO
TU NGUON CHO SAN XUAT NUGC SACH PHUC VU MUC DiCH
SINH HOAT TAI MOT SO THANH PHO & VIET NAM HIEN NAY:

1. Tai mét sé thanh phé loai 2 cda tinh Quang Ninh:

Trén dia ban tinh Quang Ninh hién nay c6 3 d6 thi loai 2: Udng
Bi, C&m Pha va Mdng Cai. Nguén nudc thé cung cdp cho cac nha
may nudc chd yéu tir cac hd chia nudc cu thé nhu sau:

- Nha may nudc Pong May CS 30.000m3/ngd cung cap nuéc
cho TP Uéng Bi st dung nguén nuéc tir hé Yén Lap véi dung tich
hé 127,5 trieu m?

- Nha may nuéc Diém Vong CS 35.000m3/ngd cung cap nudc
cho TP C&m Phé st dung ngudn nudc tir hé Cao Van.

L9 :

Hinh 2. Diém I8y nudc tai h Cao

Hinh 1. Nha mdy nu6c Diém Vong -
Quang Ninh Vén

- Cac Nha may nudc: Kim Tinh (CS 6000m3/ngd) st dung

nguén nudc thé ti hé Trang Vinh; Doan Tinh (CS 5400m?3/ngd) va

Hai Xuan (CS 3000m3/ngd) s&t dung nguén nudc thd tir hé Doan

Tinh va Van Gia (CS 500m3/ngd) nguén nudc tho tir hé Van Gia lam
nhiém vu cung cap nudc sach cho TP Mong Cai.

Trong nhirng nam gan day, téc d6 do thi hoa cta tinh Quang
Ninh rat cao; quy hoach va xay dung nhiéu khu @6 thi méi gén lién
vGi phat trién thuong mai, cong nghiép, dich vu va du lich dic biét
tai Uong Bi, Ha Long, C&m Pha, Méng Cai kéo theo nguy co xudng
cap vé moi trudng, 6 nhiém ngudn nudc tu hoat dong cdng
nghiép, néng nghiép, sinh hoat; riing dau nguén bi tan pha, chat
lugng riing bj suy gidam; cac hién tugng xoi 13, tréi dat... suy kiét
nguén nudc; bién d8i khi hau: Ndng néng, lugng mua thap dan
dén cac hé nudc & Yén Lap, Cao Van ... suy gidam manh. Nhing tac
déng trén cé thé sé gay anh hudng truc tiép dén viéc cap nudc
sinh hoat dac biét cho cac d6 thi Ién trén dia ban.[4]

2. Thanh phé Hai Phong

Nguén nudc thé chi yéu cung cdp cho cac nha may cap nudc
Hai Phong tur cdc séng va kénh thuy lgi bao gém: Séng Ré cung cap
nguon nudc thd cho nha may nudc An Duong (€S:200.000m?3/ngd)
va nha mdy nudc Vat Cach (CS: 20.000m3*/ngd); Séng Pa B6 cho
nha may cdp nudc Cau Nguyét (CS: 40.000m3/ngd) va An Duadng;
Séng Gia cung cap cho nha may nudc Minh DBuic va Ngii Lao; Kénh
thuy lgi Chanh Duong, Ba Bong va Bach Da cung cap nguén nudc
th6 cho nha may s6 1 va sé 2 thudc huyén Vinh Bao.... Mdc du cac
nguén nudc tho co trit lugng doi dao va chat lugng co ban dat yéu
cau theo tiéu chudn hién hanh, tuy nhién hién nay véi hién trang 6
nhiém ngay cang gia tang, mét s6 chi tiéu vé 6 nhiém ciing dang
VUugt gi6i han quy dinh c6 thé sé anh hudng dén ngudn nuéc mat
dung lam nguén cap nudc phuc vu sinh hoat. Theo cac két qua
phan tich trong thai gian gan day, c6 mét vai ngudn nudc dang bi
6 nhiém, mét sé chi tiéu tdng cao nhu dé Oxy hda, Hiu co, Amoni,
Nitrit, Mangan, Sat toan phan va Coliform, dong thai duéi tac dong
cla bién d6i khi hau, tai mot s6 thdi diém khéng dd nguén nudc
bé cap da bi xdm nhap min hodc gia ting tinh trang 6 nhiém tu
chat thai va nudc thai sinh hoat, nudc thai cong nghiép, néng
nghiép va moét s6 nai con 6 nhiém do nudc ri rac, nudc thai nghia
trang, hodc do mét sé hoat dong lan chiém dong chay, xay dung
trai phép,... lam anh huéng I6n dén chat lugng nguén nudc thod
hién nay [4].

3. Thanh phé Pha Ly - tinh Ha Nam

Nguén nudc thé cung cdp cho cac nha may cap nudc trén dia
ban chl yéu la nuéc mat tir 2 con song chinh:

- Séng Day la mot nhanh clia séng Hong, trén dia phan tinh Ha
Nam, séng Day c6 chiéu dai 47 km chay qua huyén Thanh Liém, TP
Phu Ly va huyén Kim Bang dé ra bién Dong tai ctia Déy. Trong luu
vuc song Dédy con ¢ nhiéu song khac nhu séng Tich, séng Nhug,
séng BUi, sdng Boi, sdng Hoang Long, séng Lang. Dong chady séng
Dady chiu anh hudng rdé nét clia ché do6 mua, lugng mudc thang 6
dén thang 10 (mua 10) chiém khodng 80% lugng nudc ca nam,
riéng thang 9 chiém khoang 20%. Mi nam trén luu vuc song Day
c6 t6i 4 - 5 tran 1G. LG va mua I6n gay hién tugng chay tran lam duc
nudc va gay 6 nhiém chat hitu co va dac biét 1a 6 nhiém vi khuan.
Vi S6ng Py cé phu luu la séng Nhué va song Day thudng xuyén
phai don nhan cac dot xa thai ti séng Nhué, néng do cac chat 6
nhiém nhu Amoni, COD, BOD5... tang cao, qua sé liéu quan tric
dinh ky hang nam giai doan 2016 - 2020 cho thay chat lugng nudc
soéng Day qua tinh Ha Nam dang & muic 6 nhiém. Trong mot s6 dot
6 nhiém nang trén séng Nhué anh hudng téi chat lugng nudc
song Bay, Nha mdy nudc Phi Ly | va Il c6 nhitng ndm ciling da phai
diing hoat déng trong mét thai gian nhat dinh, rdi ro vé chat
lugng nuGc ngudn & hai nha may nay dugc danh gia la & muc cao.
Day la nhiing thach thuc 16n di véi viec dam bao chat lugng nuéce
sach cung cdp an toan cho ngudi dan.
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Hinh 3. 0 nhiém trén song Dy

- Séng Chau Giang: Trén séng Chau Giang dugc cdt ngang
bang 3 dap: Pap Quang Trung, dap Vinh Try, dap Phuc, vi vay kha
nang luu thong cta nudc song rat kém va dé bi & nhiém. Vé chat
lugng nudc khéng déng déu vao tling thdi diém trong nam, do
chiu &nh hudng truc ti€p ti ché d6 dong chay séng Hong va séng
Nhué. Séng Chau thudng xuyén dén nhan cac dgt 6 nhiém bdi cac
khu cong nghiép phia thugng luu. Mat khac nguén nuéc mat cla
séng Chau Giang c6 tai lugng hitu co thap nhung dé duc kha cao
trong mua mua dé c6 kha nang bi 6 nhiém bai cac chat thai hiru co
tir nguén thai sinh hoat, nong nghiép va nuéi trong thay san. Nhin
chung néng d6 & nhiém trén con séng khéng dat quy chuan dé
cap nudc sinh hoat [4,7]

4. Thanh phé Vinh Yén - tinh Vinh Phuc

Hién nay, TP Vinh Yén viéc cung cap nudc sach cho ngudi chu
yéu do Nha may nudc Vinh Yén vai CS 17.000m*/ngd (thudc Cong
ty CP cap, thoat nudc s6 1 Vinh Phic) nguén nudc tho dugce s
dung la nguén nudc duéi dét (nudc ngdm) véi 21 giéng khoan. Theo
bédo cdo vé K& hoach cdp nudc an toan cta Cong ty thi nguy co, ri
ro tif nguén nudc dudi dat bao gém: O nhiém tir nudc thai sinh
hoat chdy ngam trong long dat, 6 nhiém thudc bao vé thuc vat do
mot s6 giéng nam trong khu vuc sdn xuit néng nghiép; dan cu dé
rac thai tai gan khu vuc giéng khoan, sap giéng do khai thac hét
cong sudt, trir lugng khai thac khéng én dinh; suy thoai, can kiét
ngudn nudc do khéng cé nuéc bé cap.[4].

5. Thanh phé Thanh Hoa - tinh Thanh Hoa

TP Thanh Hoa dugc cdp nudc bdi 2 nha may chinh la Nha may
nudc Mat Son (CS khoang 50.000m3/ngd) va Nha mdy nuéc Ham
Réng (CS khoang 35.000m3/ngd). Nguén nudc Kénh Bac - kénh
thuy Igi c6 chiéu dai 50 km mat nudc 16 thién trudce kia c6 chat
lugng t6t, chinh vi thé trong mot thai gian rat dai Cong ty CP cap
nudc Thanh Héa da dung nguén nudc thé tir dong kénh nay dé
phuc vu cho Nha may nuéc Mat Son dé cdp cho ngudi dan TP
Thanh Héa. Tuy nhién, moét vai nam trd lai day, cung véi su phat
trién kinh té& xa hoi, d&i séng nhan dan phat trién nhiéu khu dan cu
hinh thanh, mat dé dan ngay cang tang cao trén doc tuyén kénh
nay, ngudi dan da vo tu xa nudc thai, vit rac thai, dong vat chét
xuéng kénh...... khién ngudn nudc nay c6 nguy ca bi 6 nhiém cao.

6. Thanh phé Pa Nang

Da Nang hién ¢é 3 nguén nuéc mit chinh: Ngudn nudc séng:
Séng Yén - Cau Do, Séng Cu Bé; Nguén nudc sudi va Ngudn nudc
hé. Cu thé nhu sau:

- Nguén nudc song:

+ S6ng Yén - Cau Bo: Cung cap nudc thoé cho Nha may nudc
(NMN) Cau D6, NMN San bay. Céng suat khai thac nuéc tho:
286.000 - 300.000m3/ngd. Diém I8y nudc trén séng Cau D6 tai Nha
may nudc Cau Pd cach clia song khoadng 15 km va thudng bi
nhiém man vé mua kho.

+ Séng Cu Dé: La nguén nudc thd cho NMN Hoa Lién. Céng
suat khai thac: 264.000m3/ngd. Chat lugng nudc séng tai khu vuc
ha luu da bat dau 6 nhiém va ngay cang tré nén nghiém trong do
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nudc thai cta cac khu CN chua dugc xt ly xa truc ti€p vao nguén
nay, qua quan trdc c6 rat nhiéu théong sé vugt tiéu chudn cho
phép.

- Nguén nudc sudi: Sudi D3, sudi Tinh cap nuéc thé cho NMN
Son Tra, Sudi Luong cung cdp nudc thd cho NMN Hai Van. Luu
lugng va chat lugng déu khéng 6n dinh theo mua.

- Nguén nudc hé: H6 Hoa Trung cdp nudc thdé cho nha may
nudc Hoa Trung.

Hién nay, d€ dam bao uu tién cao nhat cho muc dich cap nuéc
sinh hoat, Da Nang da lap ban d6 xac dinh pham vi viing bao hé vé
sinh khu vuc cap nudc sinh hoat clia cong trinh khai thac nudc mat
trén song Cu Dé. Theo d9, trong pham vi vung bao hé vé sinh khu
vuc cap nudc sinh hoat, cac t6 chic, ca nhan khi thuc hién cac hoat
dong co6 anh hudng dén chic ndng cta hanh lang bao vé nguén
nuéc phai c6 y kién théng nhat cla co quan cé thdm quyén va
thuc hién cac quy dinh nghiém ngét vé bao vé tai nguyén nudc,
bao vé an toan hé chiia nudc va cac quy khac ¢o lién quan.

7. Thanh phé Hé Chi Minh

Hién nay ngudn nudc thé khai thac tir nudc mat cla luu vuc
song Doéng Nai va luu vuc sdng Sai Gon; nam 2022, ty lé khai thac
nudc ngam la 16%. TP.HCM ndm cudi luu vuc nén khong thé kiém
soat van dé nguén nudc dang 6 nhiém nang. Thugng ngudn séng
Sai Gon va séng Dong Nai c6 55 nha may, co s& san xuat, khu cong
nghiép xa thdng ra séng lam cho chét lugng nudc suy gidm. Chat
lugng nuéc mat séng Péng Nai, ddc biét séng Sai Gon nhin chung
bién dong xau, cac chi s nhu amoni, hitu cg, vi sinh, mangan ...
trong nudc sdng Sai Gon ngay cang tang; Nguén nudc song chiu
tac dong 16n bdi dac tinh thai tiét, thiy van va dnh hudng clia bién
d8i khi hau (suy gidm luu lugng vao mua mua, dic biét 1a theo chu
ky tac dong cua hién tugng Elnino khodng 5 nam) va hién tugng
triéu cudng, nudc bién dang dan dén nguy co xam nhap man va
.t'bjéu nudc vao mua khé.
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Hinh 4. Ngudn nudc ¢ song Sa on, TPHCM dang bi 6 nhiém do nguén n
ngudn song Bdng Nai bi 6 nhiém (anh Internet)
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Theo két qua giam sat chat lugng nudc sinh hoat nédm 2021 tai
160 mau nudc giéng khoan toan thanh phd, c6 98% mau dugc lay
déu khong dat chi tiéu vé d6 pH va Clo du (2 chi tiéu danh gid co
ban nhat cta tiéu chudn hoa ly trong nudc sinh hoat). 15% mau
khéng dat vé tiéu chudn vi sinh. Trong 6 thang dau nam 2022,
HCDC 18y 120 mau nudc dé giam sat thi hau hét khong dat cac chi
tiéu trén. Néu khong dat chudn vé lugng Clo du trong nudc thi
ngudi st dung thudng xuyén sé cé nguy cao bi cac bénh lay nhiém,
bénh dudng rudt.

Trong dé an phat trién hé théng cip nudc giai doan 2020 -
2050, TP.HCM d& dua ra giai phap di d&i dan diém khai thac nudéc
thé 1én phia thugng Iuu séng Sai Gon va séng Déng Nai két hap
VGi viéc xay dung cac hé hodc cum hé du trit nudc thé nham gia
tang an ninh ngudn nuéc khi ddi dién véi cac rui ro tir tac ddng clia
6 nhiém va bién déi khi hau.

1. CAC QUY DINH CUA PHAP LUAT LIEN QUAN PEN BAO VE
VA sU DUNG NGUON NUGC CHO SAN XUAT NUGC SACH PHUC
VU MUC PICH SINH HOAT

Bao vé nguén nudc dac biét ngudn nudc cho san xuat phuc vu
muc dich sinh hoat da dugc cac bd, nganh va dia phuong dac biét
quan tam, cac quy dinh phdap luat tu Luat (Tai mguyén nudc 2012;
Bao vé moi trudng 2020...), cac Nghi dinh, thong tu hudng dan dén
cac quy chuén, tiéu chuén ... lién quan tap trung vao: (1) Quy dinh
vé hanh lang bédo vé nguén nudc; (2) Han ché khai thac nudc duéi
dat; (3) Xac dinh, cong b6 vung bao hé vé sinh khu vuc lay nudc
sinh hoat; (4) X ly cac vi pham cla cac co s& cé hoat dong khai
thac, s dung tai nguyén nudc, xa nudc thai vao ngudn nudc
khéng cé gidy phép va khong chdp hanh cac quy dinh phap luat vé
tai nguyén nudc; (5) Giam sat khai thac, s& dung nudc, (6) Thanh
tra, kiém tra dinh ky va dét xuét....(7) Ban hanh cac quy chuén ky
thuat méi trudng quéc gia vé chat lugng nudc va quy chuan ky
thuat moi trudng quéc gia vé nudc thai.....

Quy hoach tai nguyén nudc thai ky 2021 - 2030, tdm nhin dén
nam 2050 da dugc Thu tudng Chinh phé duyét [5] va trong Quy
hoach nay mét lan nira khdng dinh vai trd va tdm quan trong cla
Nudc do la: Nudc la tai nguyén dac biét ctia quéc gia, la thanh
phan co ban cta hé sinh thai tu nhién, lién quan dén moi hoat
dong kinh té, xa hoi, quéc phong, an ninh cta dat nuée... uu tién
dam bdo cdp nuéc cho sinh hoat, 6n dinh an sinh xd héi, xéa déi giam
nghéo, hai hod véi yéu cdu phdt trién cla tung nganh, ting dia
phuong va céng déng. Quy hoach tai nguyén nudc la ca sé cho viéc
lap cac quy hoach nganh quéc gia cé khai thac, sir dung nudc, quy
hoach vung, quy hoach tinh.

IV. DE XUAT MOT SO GIAI PHAP

1. D& Iam cd s& cho viéc cdm méc va quan ly hanh lang béo vé
nguén nudc, cac dia phuong phai hoan thanh va cong bé Danh
muc ngudn nudc phai lap hanh lang bdo vé. Mt khac can khan
truong trién khai thuc hién viéc cdm mdc chi gisi hanh lang bao vé
nguén nudc theo quy dinh.

2. T8 chuc thuc hién nghiém chinh va day du cac quy dinh cda
phap luat c6 lién quan dén han ché khai thac nudc dudi dat bao
gém:

- Phai quy dinh r6 viéc khoanh vung va ap dung céc bién phap
han ché khai thac trong tiing cap vung han ché. Cac dia phuong
phai hoan thanh viéc khoanh dinh, phé duyét va cong bé Danh
muc va Ban d6 phan ving han ché khai thac nudc duéi dat trén dia
ban theo thai gian da quy dinh.

- Phai c6 cac giai phap khai thac nguén nudc hgp ly & khu vuc
d6 thi c6 nguy co ha thap muc nudc qua muc, sut lun dat dé dam

bao khéng vugt ngudng gidi han vé muc nudc, luu lugng. Cé 16
trinh diéu chinh viéc khai thac nudc dudi dat hgp ly tai nhimng khu
vuc ¢6 nguy co ha thap muc nudc qua muc, 6 nhiém, xam nhap
man hodc c6 nguy ca sut, lin dat.

3. Hoan thanh viéc xac dinh va phé duyét vung bao hé vé sinh
khu vuc 1dy nudc sinh hoat cla cac cdng trinh khai thac nudc lam
€o sG bao vé nguén nudc.

4. Cac t8 chuc, cd nhan khai thac s&t dung nudc dé cap nuéc
cho sinh hoat phai thudng xuyén quan trac, theo déi chat lugng
nguén nudc sinh hoat va bao dam chat lugng déi véi nguén nudc
do minh khai thac. Cé6 phuong an khai thac nguén nudc khac dé
thay thé trong trudng hop xay ra su ¢6 6 nhiém nguén nudc sinh
hoat dang khai thac.

5. Ra soat, cap nhat, b6 sung va hoan thién Pinh huéng cap
nudc, thoat nudc doé thi va khu céng nghiép Viét Nam. Bay nhanh
tién dé xay dung Luat Cap, thoat nudc, Thu tudng Chinh phu da
giao cho B Xay dung chu tri xay dung Luat Cap, thoat nudc, viéc
xay dung va trinh Quéc héi ban hanh Luat nay cung vdéi cac Luat
khac dang c6 hiéu luc thi hanh nhu Luat Tai nguyén nudc, Luat Bao
vé méi trudng ... s&é gép phan quan ly st dung nudc cé hiéu qua
hudng téi phat trién bén viing.

V. KET LUAN

Bai bao la két qua nghién ctiu budc dau vé quan ly rui ro trong
cap nudc bdo ddm cdp nudc an toan. Noi dung dugc téng két danh
giad qua cac dot cdng tac va lam viéc véi mot s6 doanh nghiép hoat
déng trong linh vuc cap, thoat nudc déng thai cling téng hgp tur
cac phiéu diéu tra khao sat ti cac doanh nghiép nganh nudc. Trén
€0 s6 bdo cdo cla cac Bo, nganh c¢6 lién quan cling nhu tham khao
cac van ban quy pham phap luat, mét sé dé xuat giai phap vé bao
vé va st dung nguén nudc mang tinh téng quat, trung han va dai
han, viéc thuc hién can cé thdi gian va 16 trinh cu thé.
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TGM TAT

Nghién ciru dé tai ché cac phu phdm cia nganh cong nghiép lam vat
ligu xay dung la mat xu the dang duec quan tam, vi han ché dugc sy
anh huemg xdu dén mai trudng va thay thé hodc [am phong pha them
ngudn vat lieu xay dung truyén thang. Xi thép ciing 13 mat sén phdm
phu ciia nganh céng nghiép san xuat thép béng cong nghe o dién ha
quang. Trong bai béo nay, nhom tac gid nghién ciu, danh gia céc tinh
chét co Iy ciia bé tong xi mang khi cat ligu lan |3 da dam dugc thay the
bing xi thép vai ham lugng thay the 1a 20%, a0%., 75% va 100%
(BTXT). Két qué cho thay BTXT vai ham lugng xi thep thay the [ 25%
(BTXT23) ca tinh chat co ly kém hon bé tang truyén thing (BTXTO),
trong khi da, BTXT vai ham lugng xi thep thay the tir a0% den 100%
(BTXTa0, BTXT74, BTXTIOD) c6 curang do chiu nén, cutng da chiu kéo
khi &p ché va cutng di chiu kéo udn én hon bé tang thudng. Kha nang
chiu mai man cia BTXT kem hon bé tang truyén thang.

Tir khda: Be tang xi thép; cuang da nén; cuang da kéo khi udn;
cuirng da kéo khi ép ché; do mai man.

ABSTRACT

Research to recycle industry by-products to make building
materials is a trend that is being interested, because it both
limits the negative impact on the environment and replaces or
enriches traditional materials. Steel slag aggregate is also a
byproduct of the steelmaking industry using electric arc
furnace technology. .In this study, the author compares the
properties of concrete which have coarse aggregate replaced
by steel slag 2%, a0%. 78% va 100% content (BTXT) with
normal concrete (0% steel slag content and 100% natural
aggregate). The results show that BTXT with 20% steel slag
content (BTXT23) has the lowest mechanical properties. BTXT
with a0-100% steel slag content (BTXT0, BTXT7a, BTXTIOD)
have compressive strength, flexural strength, and splitting
strength greater than normal concrete.

Keywords: Steel slag; steel slag concrete; compressive strength;
flexural strength, splitting strength; abrasion resistance.

1. GIGI THIEU

Xi thép dugc st dung trong nghién cuiu 1a sdn pham thai cda
qua trinh luyén thép bang cong nghé 16 dién hé quang. Trén thé
gidi, xi thép tai ché da dugc nghién ctu va si dung réng rai trong
linh vuc xay dung céng trinh giao thong nham mang lai lgi ich vé
kinh t& méi trudng va phat trién bén viing [1-4]. Carmenlucia
Santos Giordano Penteado va cac cdng su [4] nghién clu san xuat
hén hop bé téng xi thép dé Iam gach via hé. loanna Papayianni va
céng su [5] cliing da nghién ctu va khang dinh xi thép EAF hoan
toan c6 thé dung lam cét liéu cho mat dudng bé téng xi mang. Tai
cac nudc chau Au, xi thép dugc tai sir dung trong céng trinh giao
thong chiém khoang 43 %, riéng & Duc, trong s6 70% xi thép phat
sinh thi c6 dén 66% dugc ting dung trong xay dung, lam dudng [6].
Tai Viét Nam cling da cé nhiéu nghién ctu st dung xi thép trong
céng trinh giao théng. Tran Van Mién cung cong su [7] da thuc
hién nghién ctu st dung xi thép lam c6t liéu thay thé cho da dam
lam béténg asphalt ting dung lam I&p 4o dudng trong cong trinh
giao théng. Tac gia Mai Hong Ha [8] da nghién ctu st dung xi thép
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khu vuc Ba Ria - Ving Tau lam méng trong xay dung dudng 6 to.
Trong nghién ctu nay, tac gid st dung xi thép véi cac ham lugng
thay thé khac nhau (tr 0%-100%) tir d6 tién hanh cac thuc nghiém
dé tim ra ham lugng xi thép t6i uu, déng thai danh gia kha nang
ung dung lam tang mat bé tong xi mang cha két cau ao dudng
ciing. Cac ndi dung nghién ctu dugc dé cap trong bai bao bao
gém:

(a) Cudng doé chiu nén; moi quan hé gitra cudng d6 chiu nén va
thai gian;

(b) Cudng d6 chiu kéo khi udn;

(d) Cuong d6 chiu kéo khi ép ché;

(c) D6 mai mon & trang thai bao hoa va trang thai kho.

2. VAT LIEU VA THIET KE THI NGHIEM

2.1. Vat liéu thi nghiém

2.1.1. Cét liéu nhé

Cot liéu nho sir dung cat song (Hinh 1), dugc sang rda va phoi
kho, co kich thudc hat tir 0,15mm dén 4,75mm. Céc chi tiéu co ly
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cla c6t lieu nho dap Ung cac yéu cau ky thuat theo TCCS

40:2022/TCDBVN [9] thé hién & Bang 1 va Bang 2.

Bdng 3: Cdc chi tiéu co ly ctia dd ddm

Bdng 1. Cdc chi tiéu co' ly cua cgt _ T Chi tiéu thinghiém Tiéu chgﬂan thi Ponvi KeE
| Chi tiéu thi nghiém Tiéu chuan thi ponvi | Kétqua nghiém qua
i nghiém ’ 1 | Khéilugng riéng TCUN 7572-4:2006 | g/em®* | 2.87
1 | Mo dunddlén TCVN 7572-2:2006 240 2 | Khéilugng thé tich trang thaikho | TCYN7572-4:2006 | g/cm? 2.70
2 | Khilugng rién TCVN 7572-4:2006 /cm? 2.72 f Etich 6 i ba
e |lfgngg o eg T g : 3 Eg:l lugng thé tich 6 trang théi bao TONT572-42006 | glem? | 276
3| thaikho TONTS72-42006 | gfem’ | 248 4 | o hit nuéc TONT572-42006 | % | 2.5
4 Khl(‘):i I_uqng thé tich ¢ trang TCUN 7572-4:2006 g/em? 257 5 Klj6ixluqn9~thé°’tich X0p TCUN 7572-6:2006 | g/em® | 1.35
thdi bdo hoa 6 | D rong giiia cdc hat TCVN 7572-6:2006 % 45.8
5 | Do hit nudc TCVN 7572-4:2006 % 3.47
Khdi igng thé tich xop TCVN 7572-6:2006 kg/m’ 1569 Bdng 4. Thanh phén hat cia dd dém
7 | Do rong gilta cac hat TCVN 7572-6:2006 % 36.4 . o . Lugng lot qua sang theo
Bdng 2. Thanh phdn hat ctia cdt | K thl('g:n':;at sang | Lugng "-Ef,/z')”a SN0 70C5 40:2022/TCDBVN
Kich thudc mat sang Lugng lot qua sang Lugng lot qua sang theo (%)
T (mm) j ‘(% ) TCCS 40:2022/TCDBVN 1 25.0 100.00 100
(%) 2 19.0 98.14 95-100
1 4.75 96.90 90-100 3 12.5 68.72 55-70
2 2.36 91.85 75-100 4 9.50 35.01 25-40
3 1.18 81.59 50-90 5 475 6.28 5-15
4 0.60 57.81 30-90 6 2.36 2.10 0-5
5 0.30 27.14 8-30 b. Xi thép
6 0.15 5.95 0-10 Xi thép dugc sir dung thay thé da dam trong thi nghiém la san

phdm tai ché ctia Cong ty TNHH Vat lieu xanh (KCN Phu My, Tan
Thanh, Ba Ria - Ving Tau) (Hinh 3). Xi thép dugc sang, rlfa va lua
chon lai d€ c6 cac chi tiéu ky thuat thé hién nhu Bang 5 va Bang 6.

e it ¥ W rr LT i r :

s ¥

=4

Hinh 1. M3u cit

£ ¥ed
2.1.2.Cét liéu Ion . S99
a.badam Hinh 3. Mu xi thép
Dung da dam sang rdia va lua chon dé c6 cdp phéi hat nhu Bdng 5: Cdc chi tiéu co ly cta xi thép
Bang 4 v&i Dmin=4.75 mm va Dmax = 19 mm (Hinh 2), cac chi tiéu co - Chitiéu thi nahié Tiéu chudn thi Donvi Két a3
ly ctla da dam & Bang 3 dap Ung cac yéu cau cua TCCS Hicuthinghiem nghiém onvl ctqua
40:2022/TCDBVN. "
1 | Khéilugng riéng ch';ggﬁn 4 g/cm? 3.33
Khéi lugng thé tich 6 trang TCUN 7572-4: .
2| thsikho 2006 g/em 309
Khéi lugng thé tich 6 trang TCUN 7572-4: .
3| thaibaohoa 2006 g/am 316
TCVN 7572-7:
N 0
4 | Do hit nudc 2006 % 234
5 | Khéi lugng thé tich xop T(VI\;£672-6: g/em? 1.952
P TCVN 7572-7:
0 0
6 | Do rong gila cac hat 2006 % 48.2
R S TCVN 7572-8: 0
\ 10 | Ham lugng bui, bun, sét 2006 % 0.3
= g TCVN 7572-12:
11 | Do hao mon Los Angeles % 21.36
Hinh 2. M3u 84 dim ' ! 2006 '
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2.2.2. Phuong phdp thi nghiém

Bdng 6. Thanh phan hat cua xi thép Cac t6 mau bé tong dung trong nghién culic dugc ché tao va
Kich thugc mdt sang (mm) Lugng lot qua sang (%) bdo dudng theo TCVN 3105:2022 [11]. P& quan sat su phat trién
25.0 100,00 cudng dd chiu nén clia cac cap phdi bé téng & tudi 3, 7, 28 ngay,
dung cac mau hinh I1ap phuang cé kich thudc 150x150x150mm,
19.0 96.98 véi tiéu chuan thi nghiém la TCVN 3118:2022 [12] (Hinh 4). Cudng
125 66.15 dé chiu kéo khi uén va kéo khi ép ché dugc thi nghiém theo tiéu
chudn TCVN 3119:2022 [13] va TCVN 3120:1993 [14] v6i cdc mau
9.50 2938 lang tru kich thudc 150x150x600mm (Hinh 5) va mau tru c6 kich
475 12.00 thuéc 150x300mm (Hinh 6). D6 mai mon dugc thi nghiém theo
TCVN 3114:2022 [15] v6i cac mau lap phuong kich thuédc

236 12 70.7x70.7x70.7mm (Hinh 7).

<2.36 0.4

2.1.3. Chdt két dinh

S dung xi ming PCB40 Insee lam chat két dinh cho bé tong,
cac chi tiéu co ly clia xi mang dugc trinh bay trong Bang 7 thoa
man cac yéu cau ctia TCCS 40:2022/TCDBVN

Bdng 7. Cdc chi tiéu co ly ctia xi mdng

Phuong phapthi | Két qua thi

T Chi tiéu thi nghiém nghiém nghiém
1 Cudng dd chiu nén 3 ngay (MPa) TCVN 6016:2011 225
2 Cudng do chiu nén 28 ngay (MPa) TCVN 6016:2011 46.2

3 Cudng do chiu kéo khi uon 3 ngay (MPa) | TCVN 6016:2011 3.8

4 Cutng d chiu kéo khi udn 3 ngay (MPa) | TCVN 6016:2011 7.2 Hinh 4. Thi nghiém xécﬁcm‘mg do Hinh 5. Thi nghiém xéc dinh cuong do
N chiu nén chiu kéo khi uén
5 Khdi lugng riéng (g/cm3) TCVN 4030:2003 3.09 : .
6 D9 nghién min phuong phép Blaine TCUN 4030:2003 3900
(cm2/q)
7 Lugng nudc tiéu chudn (%) TCVN 6017:2015 325
8 Thai gian ddng két (phat) TCVN 6017:2015
+ Bt dau 115
+ Két thuc 200
2.1.4. Nuéc

St dung nudc may théa man yéu cau theo TCVN 4506:2012 vé
“Nudc trén bé téng va viia - yéu cau ky thuat”.

2.2. Thiét ké thi nghiém

2.2.1. Thanh phan vat liéu caa cdp phéi bé téng.

C6 5 loai t6 mau cdp phdi bé tong: BTXTO, BTXT25, BTXT50,
BTXT75, BTXT100 dugc st dung d€ nghién ciu, trong dé cap phdi
BTXTO (dung c6t liéu 16n la da& dam) dugc dung lam mau bé téng
déi chung vai thanh phan dugc lua chon theo TCVN 10306:2014
[10]. C&p phéi bé tong xi thép BTXT25, BTXT50, BTXT75, BTXT100
€6 c6t lidu I6n dugc thay thé mot phan hodc hoan toan bang xi
thép vdi ty |é thay thé lan lugt 1a 25%, 50%, 75%, 100%, cac thanh
phan khac clia cdp phéi nhu xi mang, cat va nudc dugc lay gidng
VGi cdp phéi BTXTO. Thanh phan vat liéu cla cac cadp phéi dugc
trinh bay & Bang 8.

Bdng 8. Thanh phdn vt liéu ché tao cdp phéi

e |G | g | e |t | | D
CPOXT 400 763 1188 0 181 0.45
CP50XT 400 763 594 689 181 0.45
CP75XT 400 763 297 1033 181 0.45
CP100XT 400 763 0 1378 181 0.45 Hinh7. Thighiém xac dinh @0 mai mon
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3. KET QUA THi NGHIEM VA THAO LUAN

3.1. Cudng do chiunén

Cudng do chiu nén (f) clia cac mau BTXTO, BTXT25, BTXT50,
BTXT75, BTXT100 dugc khao sat & tudi 3, 7, 28 ngay. Két qua dugc
téng hgp 6 Bang 10 va Hinh 9-12.

Bding 10. Cudng dé chju nén & cdc tudi thi nghiém khdc nhau

Tudi be Cubg do chiu nén £/ (MPa)

tong

(ngay) | BXTO BTXT25 BTXT50 BTXT75 BTXT100
3 26.15 26.10 27.65 30.09 36.14
7 31.63 31.14 32.46 37.76 43.25
28 43.64 4.17 44,07 45.94 47.06

Tuoi thi nghiém (ngay) Ham lugng XT (%)
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Hinh 11. Quan hé giiia cudng dd nén va tudi ngay thi nghiém

Hinh 9 thé hién su phu thudc cla cudng dé chiu nén vao ham
lugng xi thép va tudi ngay thi nghiém. Nhan thay ca hai yéu t6 déu
anh huong nhiéu dén xi thép:

- Anh hudng clia tudi ngay thi nghiém dén cudng do chiu nén:
Cudng d6 phét trién trong giai doan ti 3-7 ngay tudi nhanh hon
giai doan tir 7-28 ngay tudi thé hién qua dé déc cha biéu dé cudng
dé chiu nén theo tudi ngay thi nghiém. Hinh 11 cho thdy cac cap
phéi ¢ su tham gia cla xi thép c6 su phat trién cudng d6 & tudi
sdm 3 va 7 ngay tudi t6t hon cap phdi khong co su tham gia cla xi
thép. Su phat phat trién ty [& thuan véi ham lugng xi thép st dung.
Cu thé 13 v6i cdp phdi CP100XP, cudng d6 & tudi 3 ngay va 7 ngay
dat khodng 77% va 92% so véi tudi 28 ngay; v6i BTXT75 ty & nay
khodng 66% va 82%; vai BTXT50 ty 1é€ nay khodng 63% va 74%; véi
BTXT25 ty Ié nay khodng 62% va 74% va véi BTXTO ty |é nay
khoang 62% va 70%.

- Anh huéng ctia ham lugng xi thép dén cudng do chiu nén:
Khi ham lugng xi thép tang ti 0%- 25%, f gidm, BTXT25 c6 cudng
d6 chiu nén & cac tudi déu nhé hon BTXTO (Hinh 10 va 11), khi
dung ham lugng xi thép tang tl 25%-100%, thi f; cling tdng. Tuy
nhién khi ham lugng xi thép tir 25%-50%, cudng dé chiu nén van
chua dugc cai thién nhiéu, xap xi bang BTXT0. Mtic d6 tang nhanh
khi ham lugng xi thép ti 75%-100%. Cudng dé chiu nén co su thay
déi dang ké&. Khi dung 75% xi thép thay thé cho cét liéu truyén
théng, BTXT75 c6 cudng dé chiu nén tang khoang 4.2% va 5.9% so
vGi BTXT50 va BTXTO0. BTXT100 véi ham lugng xi thép thay thé la
100% c6 cudng dé dugc cai thién tét nhat, ting khoang 2.4% so
v&i BTXT75, 6.8% so v&i BTXT50 va 8.5% so vé&i BTXTO.

Khi so sdnh vé&i bé tong xi mang tro bay lam mat dudng 6 t6
trong nghién ctu [16] cla tac gid Tran Trung Hi€u nhan thay
BTXT75 c6 cudng dé nén tuong duong véi mau bé tong sir dung
33% tro bay, trong khi d6 BTXT100 c6 cudng d6 nén Ién hon tat ca

cac mau bé tong xi mang st dung tro bay trong nghién ctu nay.
50

Ung suéit nén (MPa)

0 20 B 40 60 80 100 120 140 160 180
Thoi gian (s)

Hinh 12. Quan hé giita ting sudt nén & tudi 28 ngay va thai gian

3.2. Cuding dd chiu kéo khi udn.

Két qua thi nghiém cudng dé chiu kéo khi uén f,, cla cac cap
phdi BTXT & tudi 3, 7 va 28 ngay dugc trinh bay trong Bang 11.

Hinh 13 cho thay BTXT & tudi 28 ngay c6 do bén uén I6n hon &
tudi 3 va 7 ngay. Su gia tdng nay hoan toan phu hgp vdi su gia
tang clia cudng do6 nén (f;) & Hinh 11. Theo TCCS 40:2022/TCDBVN
[9], d€ c6 thé Ung dung lam mat dudng bé tdng xi mang thi f,, &
tudi 28 ngay phai khéong dugc nhé hon 5MPa déi vai dudng cao
téc, cap |, cap lll, va khéong dugc nhé hon 4,5MPa d6i vai dusng
cap Il tré xudng. Biéu d6 téng hgp cudng d6 chiu kéo khi udn theo
ham lugng xi thép va tudi ngay thi nghiém & Hinh 14 cho thdy
45MPa < fBTXT25 < 5MPpq va fETXTSOBTXTISETXTI00 o grpg.
Nghia 13, BTXT25 thoa man yéu cau vé cudng dé chiu kéo khi uén
d6i v6i cac mat dudng BTXM cla dudng cap Ill tré xudng va
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BTXT50, BTXT75, BTXT100 BTXT25 théa man yéu cau vé cudng do
chiu kéo khi uén déi véi cac mat duong BTXM clia dudng cao téc,

cap|, cap lll.
Bdng 11. Két qud thi nghiém cudng dé chiu kéo khi uén
Tui (udng dd chiu kéo khi udn £, (MPa)
(ngay) | BTXTO BTXT25 BTXT50 BTXT75 BTXT100
3 3.40 3.34 3.42 3.47 3.52
7 3.86 3.75 3.94 4,01 4.02
28 483 455 517 5.63 6.18
6.0
g 55
£ 5
% 45
En f’ p — A - BTXT25
B 35 y === BTXT50
° —e- = BTXT75
s w BTXT100
30
0 3 7 28

Tubi thi nghiém (ngay)

Hinh 13. Quan hé giita cudng dd chiu kéo khi udn va tudi ngay thi nghiém
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Hinh 14. Biéu d6 tdng hop cudng db chiu kéo khi udn theo ham lugng xi thép va tudi
ngay thi nghiém

3.3. Cudng dé chiu kéo khi ép ché.

Két qua thi nghiém cudng dé chiu kéo khi ép ché fsp, clia cac
c8p phdi BTXT & tudi 3, 7 va 28 ngay dugc trinh bay trong Bang 12,
Hinh 15 va 16. Tuong tu nhu cudng d6 chiu nén va cuong dé chiu
kéO khi u6n, f:g%’liXTZS < f:g%’liXTO < fS%Ti,XTSO < fS%Ti,XT75 < fS%Ti,XTloo

Bdng 12. Két qud thi nghiém cudng dé chiu kéo khi ép ché
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Hinh 16. Bi€u d6 tdng hop cudng dd chiu kéo khi udn theo ham lugng xi thép va tudi

ngay thi nghiém

3.4. D6 mai mon chia bé tong

DO mai mon clia BTXT dugc khéo sat & hai trang théi cia mau:
kho va bao hoa. D6 mai mon cia miu khé M¥ va @6 mai mon cia
mau bao hoa ME" dugc trinh bay & Bang 13. K&t qua cho thay khi
lam viéc & trang béao hoa bé tdng chiu mai mon kém hon & trang
thai kho. Ty s6 ME" /MF dao dong trong khodng 1.50-1.65. D mai
mon cling phu thuéc nhiéu vao ham lugng xi thép st dung thé
hién & Hinh 17 va 18. BTXTO vdi lugng dung xi thép la 0% c6 do
mai mon nhd nhat nghia bé tong thudng chiu mai mon tét hon
BTXT. V6i BTXT c6 ham luong xi thép thay d&i tit 25%-100%, dé
mai mon c6 xu huéng giam dan, ty 1& nghich vai sy tdng cudng dé
chiu nén.

Bdng 13. Két qud thi nghiém dé mai mon

Cudng dj chiu kéo khi ép ché (MPa)

4.0

35

==¢=- BTXT50
== BTXT75
=s= BTXT100

Tudi Cuding d9 chiu kéo khi ép ché f5p; (MPa)
(ngay) BTXTO BTXT25 BTXT50 BTXT75 BTXT100
3 3.40 3.34 3.42 3.47 3.52
7 3.86 3.75 3.94 4.01 4.02
28 3.55 3.53 3.80 3.96 4.28
5.0
4.5

Tubi thi nghi¢m (ngay)

28

Hinh 15. Quan hé giita cudng dd chiu kéo khi udn va tudi ngay thi nghiém
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Loai D mai mon My, g/cm2

o - _ MPr MK

¢&p phéi Mau kho, M Mau bao hoa, M2"

BTXTO 0.45 0.74 1.644
BTXT25 0.57 0.86 1.509
BTXT50 0.53 0.82 1.547
BTXT75 0.51 0.79 1.549

BTXT100 0.48 0.76 1.583
1.8
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Hinh 17. D6 mai mon clia mau khé va bao hoa & tudi 28 ngay
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Hinh 18 cho thay, tat ca cac cap phéi bé tong nghién ctu c6 do
mai mon I6n hon 0,3g/cm? va nho hon 0,6g/cm?, nghia la cac cap
phdi nay khéng phu hop dé lam mat dudng BTXM cho dudng cao
téc, dudng cap |, cdp Il nhung co6 thé dung cho dudng cap Il tré
[én theo TCCS 40:2022/TCDBVN [9].

0.8 60
0.7 | —e—Mn
=-B-- fc q s
0.6 |
g 05 /\,\_‘\"50 g
s s
& 04 | R .
| BF Thida ~
= a-= 45
03} m
e g
0.2 |
4 40
0.1 |
0 L L L L 35
0 20 40 60 80 100

Ham luong xi thép (%)

Hinh 18. Biéu d6 tdng hop d6 mai mon va cugng do nén véi ham lugng xi thép
khdc nhau

4. KET LUAN
Dua vao cac két qua thyc nghiém dugc phan tich & trén co
thé dua ra moét s6 két luan nhu sau:

— Cudng dé chju nén, cudng do chiu kéo khi uén va cudng
d6 chiu kéo khi ép ché cé gia tri tdng ty Ié thudn véi ham luong
xi thép st dung. Dat gia tri I&6n nhat khi s dung ham lugng xi
thép 1a 100% va dat gia tri nho nhat khi st dung ham lugng xi
thép la 25%.

- Khi & trang thai bdo hoa nudc, kha nang chéng mai mon
clia bé tong giam. Ty |& giGta &6 mai mon clia mau & trang thai
bédo hoa va kho dao dong tu 1.50 -1.64.

— Bé tong thudng chiu mai mon t6t hon bé téng xi thép.

- Vi BTXT, d6 mai mon ty |é nghich véi ham lugng xi thép
s dung va gia tri cudng do chiju nén.

- BTXT dap dng dugc cac yéu cau ky thuat theo TCCS
40:2022/TCBBVN dé lam mat dudng 6 té cap Il tr& xudng .
Trong dé BTXT100, véi ty 1é xi thép thay thé 100% la t6i uu
nhat.

L&i cam on: Nghién ctu nay thudc dé tai ma sé T2022-
156TD duogc tai trg béi Truong Pai hoc Su pham ky thuat
TP.HCM nam 2022.
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Thuc trang va giai phap trong céng tac
quan ly nghia trang nhan dan huyén Déng Anh,

TP Ha Noi

The situation and solutions in the management of public cemeteries in Dong Anh district,
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TOM TAT

Dang Anh |3 huyén ngoai thanh cia TP Ha Nai, hign dang ca tdc da
da thi haa r&t nhanh. Thuc hign chd truong cia thanh phd, thai
gian qua, Dang Anh da ddy manh viéc quy hoach, xay dung, cai tao
céc nghia trang nhan dan va nha haa tang cép thanh phd (Xuan
Nan). Tuy nhién, cong tac quan |y nghia trang trén dia ban huyén
con nhigu kha khin, ton tai nhiu nghia trang nhan dan gay thigu
thdm my vé khang gian, kién trdc, canh quan. Bai vigt phén tich
thyc trang cong tac quan Iy nghia trang nhan dan tai huyén Déng
Anh, ddng thi dwra ra mat sd giai phap vé quy hoach xay dung, co
ché chinh sach, si tham gia cia cang dong nhdm néng cao higu
qué céng tac quén ly nghta trang dam béo yéu céu vé thdm my,
kign tric canh quan, bao vé mai truang tai huyén Bang Anh nai
rigng va thi da Ha Nai ndi chung.

Tir khda: Quan Iy nghta trang nhan dan; huyén Dang Anh.

ABSTRACT

Dong Anh is a suburban district of Hanoi, currently undergoing rapid
urbanization. In line with the city's policy, Dong Anh has recently
accelerated the planning, construction and renovation of public
cemeteries and city-level crematoriums (Xuan Non). However, the
management of cemeteries in the district still faces many difficulties,
with many public cemeteries causing a lack of aesthetics in terms of
space, architecture and landscape. This article analyzes the current
situation in the management of public cemeteries in Dong Anh district
and proposes some solutions for planning and construction, policy
mechanisms and community participation  to improve  the
effectiveness of cemetery management to meet the requirements of
aesthetics, landscape architecture and environmental protection in
Dong Anh district in particular and Hanoi capital in general.
Keywords: Management of public cemeteries; Dong Anh district

1. GIOI THIEU

Nghia trang (nghia dia) la khu dat chung dung lam ngci chén
ngudi chét (theo Bai tir dién tiéng Viét, trang 656). G Viét Nam, khai
niém vé dat nghia trang, nghia dia khong dugc phan dinh ré rang
ma thuong dugc quy vé mot mdi la nai an nghi cla ngusi da
khuat. Nghia trang la ngi an tdng ngudi da mat tap trung theo cac
hinh thic an tang khac nhau va dugc quan ly, xay dung theo quy
hoach (theo khodn 1, diéu 2, nghi dinh sé 23/2016/ND-CP vé xdy
dung, quan ly, str dung nghia trang va co sé héa tdng). Tuy nhién
trong khi dat nghia trang la khai niém chi nhiing phan dat dugc
quy hoach tap trung phuc vu muc dich chén cat thi dat nghia dia
la dat tuy cing chung muc dich nhung lai khong ¢é su quy hoach
rd rang, con rai rac, manh man va tu phat la nhiéu.

Huyén Dong Anh nam & phia bac tha d6 Ha Néi, cé dién
tich 185,68 km?, dan s& tinh dén 31/12/2021 la 412.878 ngudi.
Phia d6ng giap thanh phé Tu Son va huyén Yén Phong thudc
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tinh Bac Ninh; Phia tdy giap huyén Mé Linh va huyén Dan
Phuong; Phia nam giap huyén Gia Lam, quan Long Bién véi
ranh gidi la séng Dudng, sdng Héng la ranh gidi tu nhién véi
quan Tay H6 va quan Bac T Liém; Phia bac giap huyén Soc Son
vGi ranh gi6i la song Ca L6. Vai nhiéu thuan Igi vé vi tri dia ly,
Dong Anh dang 1a huyén cé t6c d6 do thi héa nhanh, c6 nhiéu
cdéng trinh trong diém cda trung uong va thanh phé. Tai Quyét
dinh s6 1259/TTg, phé duyét Quy hoach chung xady dung Thu
d6 Ha Noi dén nam 2030 va tdm nhin dén nam 2050, khu vuc
huyén Déng Anh phat trién thuong mai giao dich quéc té, céng
nghiép ky thuat cao, du lich sinh thai, giai tri gédn véi bdo tén
phat huy cac gia tri van héa truyén théng khu di tich C8 Loa,
séng Thi€p va dam Van Tri; hinh thanh khu thé thao mé&i TP Ha
N6i va Quéc gia (phuc vu ASIAD), trung tam trién lam, thuong
mai Ha Néi (EXPO) va vui chai gidi tri ctia Thanh phé. D&n nam
2030 dan s khodng 0,55 triéu ngudi.
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V6i qua trinh d6 thi héa ngay cang manh mé, quy dat doi hoi
phét trién d6 thi, khu dan cu, khu céng nghiép cling theo d6 ma
tang theo thai gian, quy dat ndbng nghiép bi thu hep va dién tich
dat danh cho nghia trang, nghia dia cling bi anh huéng, mét s6
phdi di dgi sang vi tri khac, hoac phai quy hoach tap trung trén
mot dién tich nho hon. Céng tac quan ly, s dung nghia trang trén
dia ban huyén Pong Anh dé dam bao yéu cau kién tric canh quan,
bao vé moi trudng van la van dé gap nhiéu kho khan hién nay.

Trong bai viét nay, sé tim hiéu thuc trang quan ly, s dung
nghia trang nhan dan tai huyén BPéng Anh, TP Ha Noi. Khao sat,
danh gia, phan tich thuc trang va tim ra nhiing van dé tén tai. Tu
dé dé xuat mot sé giai phap nang cao hiéu qua cong tac quan ly
nghia trang nhan dan trén dia ban huyén Bong Anh.

2. THUC TRANG CONG TAC QUAN LY NGHIA TRANG NHAN
DAN TAI HUYEN PONG ANH

2.1. Thuc trang quan ly quy hoach, st dung dat, kién tric
canh quan

* Thuc trang quan ly quy hoach, si dung dat:

Huyén Bong Anh c6 24 don vi hanh chinh cap xa truc thuéc,
bao gém thi trdn Péng Anh va 23 xa: Bic Héng, C6 Loa, Dai Mach,
Dong Héi, Duc T, Hai BSi, Kim Chung, Kim N, Lién Ha, Mai Lam,
Nam Héng, Nguyén Khé, Tam X4, Thuy Lam, Tién Duong, Uy NO,
Van Ha, Van Néi, Viét Hung, Vinh Ngoc, Vong La, Xuan Canh, Xuan
Noén. Hau hét cac xa déu cé nghia trang nhan dan tap trung cap xa,
ngoai ra con tén tai cac nghia trang nhan dan rai rac theo ting
thén, xen 1an trong cac khu dan cu dé thi.

Theo thong ké clia huyén Bong Anh, hién toan huyén c6
khoang 133 nghia trang nhéan dan, trong dé 21 nghia trang nam
ngoai viing phat trién dé thi; 41 nghia trang khéng phu hop quy
hoach trong viing phét trién dé thi; 75 nghia trang thudc viing quy
hoach cay xanh, mat nudc.

Quan ly dat nghia trang la mot dang quan ly dac biét mang
tinh van hoa tam linh sau sdc do co quan Nha nudc, t6 chuc, cdng
déng dan cu hodc ho gia dinh, ca nhan thuc hién nham dat dugc
muc tiéu sir dung dat tiét kiém, ddm bao vé sinh méi trudng, théa
man nhu cau vé viéc mai tang cda nhan dan va gilr dugc nhiing
phong tuc tap quéan tét, van minh, hién dai. St dung dat nghia
trang la viéc dung quy dat dé tang ngudi da chét (d€ xay cac md
phan, khu luu tri tro) va xay dung cac céng trinh phuc vu viéc tdng
(nha tang I&, dai tudng niém, nha hoa tang, dudng, hé théng xu ly
rac, nudc thai,...). Viéc tang ngudi da chét dugc tich tu tur doi nay
qua ddi khac, néu khong dugc quy hoach va sir dung mot cach
hgp ly thi viéc lang phi dat, 6 nhiém méi trudng la tat yéu va nguy
cd thiéu dat cho ngudi dang song la diéu dé xay ra trong tuong lai
khong xa. Do vay, néu thi€u su quan tam can thiét vé mat ap dung
phap luat lién quan, cong tac quan ly bi buéng ldng sé dan téi viéc
st dung dat nghia trang bura bai, tao nén rao can khéng dang cé
cho su phét trién kinh té& - xa hoi va gay ra nhiing buc xuc, khiéu
kién trong nhan dan.

Qua két qua khao sat thyc t&, trong néi dung quy hoach chung,
tai phan hién trang, phan I6n cac dé én chi dimg & muc néu tén, vi
tri, dién tich nghia trang nhan dan hién c6, hoan toan khéng dé
cap dén hién trang cong tac quan ly quy hoach, xdy dung nghia
trang. Viéc xay dung quy hoach st dung dat nghia trang dugc lIéng
ghép trong quy hoach st dung dat noi chung ctia huyén, dinh muc
cho loai dat nay chua cu thé, nén chd yéu dua vao két qua thuc
hién cla cadc ndm trudc, ky truéc dé tinh dién tich cho ky sau,
khong phan tich dugc hiéu qua st dung dat. Vi vay, quy hoach
thudng xuyén bi pha vé dan dén tinh trang quy hoach dat nghia
trang nghia dia hau nhu chi mang tinh hinh thic.

Thuc té cho thay viéc di ddi cac nghia trang rai rac tir cac thén
dén cac nghia trang tap trung, mé& réng hodac xay mdai cac khu
nghia trang hién nay rit khé khin do khéng chon dugc dia diém,
han ché vé vén dau tu, gidi phdng mat bang va su can tré cua
ngudi dan dia phuang & khu vuc gan nghia trang.

nh 2.1. Tinh trang
van hoa huyén)

* Thuc trang quan ly kién truc canh quan:

Cong tac quan ly kién tric cdnh quan trong céc nghia trang
chua dugc chu trong, nhan thic vé nghia trang canh quan than
thién vai méi trudng chua thuc sy day da, chua thdy dugc tam
quan trong cda kién trdc canh quan moéi trudng nghia trang. Cac
khu nghia trang khong bé tri san, bai dé xe, cay xanh, tiéu canh,
mat nudc... Chua cé cac quy dinh cu thé vé kiéu dang kién truc, vat
liéu hoan thién cac mé phan.

- Cay xanh: nghia trang hién nay chua dugc dau tu va quan tam
ding muc vé cadnh quan cdy xanh. Cay xanh khéng dugc quy
hoach tréng trong téng thé nghia trang, lugng cay tréng rat it, mai
chi quan tam tréng cay quanh khu vuc phu trg gan céng chinh
nghia trang. Chua dat hiéu qua cao vé mat thdm my, con thiéu su
nghién ctu vé chiing loai, mau sac, y nghia cac loai cay.

- Mdt nuéc: Thuc trang hién nay khéng cé dién tich mat nudc
trong khu vuc nghia trang. Khéng c6 cac hé nuéc tu nhién cing
nhu nhan tao.

- Céng trinh kién truc (nha quan trang, tudng rdo, tuong dai, cdc
mé phdn):

Kiéu dang kién tric cac md phan rat 16n xon, kich thuéc, mau
sac va vat liéu st dung khéng théng nhat trong cung mét khu mé.
Cac mé to, nho, mau sac khac nhau lan 16n. Mat dé xay dung mé
phan day dac, hang 16i mé san sat nhau do khéng dugc quy hoach,
viéc ti€p can dén tiing mo phan tham viéng rat kho khan. Nhin vao
canh quan rat I6n x6n va bic mat.

Trong cung mét hang cac mé phan cing khong théng nhat,
chiéu cao mé nhap nho, chan dé khéong déng déu, mai mé du cac
ki€éu dang hinh thiic khac nhau. Vat liéu hoan thién mat ngoai mo
cai thi 6p gach men, cai thi 6p da, cai thi son phd, quét véi...

: Vo e Tl -
Hinh 2.2. Thyc trang kién tric canh quan tai nghia trang nhan dan, huyén Béng Anh
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2.2. Thuc trang ha tang ky thuat va vé sinh méi trudng

* Thuc trang vé ha tang ky thuat

Do tinh chat ty phat cda nhiéu nghia trang tai nhiéu dia
phuong, nén hau hét cac nghia trang déu chua dugc dau tu xay
dung ha tang ky thuat theo quy chuan. Tinh trang nay dan dén cac
ng6i md cd cot nén khong déng nhat déng thai khéong c6 hé
théng thoat nudc, gay & dong nudc hodc x6i mon nén dat dién ra
thudng xuyén, trén dién réng tai cac nghia trang.

- Nudc thai tai nghia trang hung tang bao gém cac nguén sau:
nudc thai sinh hoat clia nhan vién lam viéc va ngudi viéng nghia
trang; nuéc tham tur cac huyét mo, ro ri tir céc mo hung tang. Nudc
thai nay chi yéu la do sy phan hiy cac chat hiru cg tir cac ngdi mo,
¢6 chia rat nhiéu mam bénh, vi sinh, BOD, COD, NH3,... dé anh
hudng dén nudc mat va nudc ngam cta khu vuc néu khong co
bién phap xtr ly ;

- Nudc mat: nuGc mua chay tran qua mat bang khu nghia
trang, nguén nudc nay sé cudn troi theo dat, cat, rac, tro, cac vat
dung thai bd trong qua trinh mai tdng, cai tang, cac tap chat rai vai
va mét s6 chat thai thong thudng khac trén mat dat xuéng nguén
nudc. Néu lugng nudc mua nay khong dugc quan Iy tét sé gay tac
dong tiéu cyc dén ngudn nudc bé mat, nudc ngam va doi séng
thay sinh trong khu vuc.

Mot sé nghia trang gan cac khu dan cu, khu dé thi, do qua
trinh d6 thi hoa phat trién, cac cong trinh xay dung xung quanh cé
cote nén cao hon, hinh thanh vung triing ngap & nghia trang, gay
nén tinh trang ngap dng, 6 nhiém nudc.

Ngoai ra, tai mét s6 nghia trang sir dung hinh thic hung tang,
sau khi cai tang, phan dat noi huyét md, cac vat dung, quan tai ci
sau cai tang bi 6 nhiém can dugc xa ly. Mot s6 nghia trang dugc di
dai cling can tuan thu quy dinh st dung dat theo phap luat.

- Giao théng: Thudng cac tuyén dudng dan dén cac nghia
trang nhan dan 1a tuyén dudng xe 6 t& c6 thé di dugc, két cdu mat
dudng bang bé tong, da cdp phdi hodc dudng dat. Cac tuyén
dudng nay hinh thanh do nhu cau st dung ctia ngudi dan khu vuc,
sau mét thoi gian chinh quyén dia phuong da dau tu nang cap
nham phuc vu nhan dan. Riéng céc nghia trang nam ven dudng 16
thudn lgi han trong viéc thuc hién nghi thidc dua tang. Nhung, cac
tuyén giao théng noi bod trong nghia trang déu bang dat, chi c6
thé di chuyén bang xe may hodac di bo.

- Chiéu sang: Hé théng dén chiéu sang chua c6 su nghién ctu
téng thé. Ban ngay st dung anh sang mat trdi, ban dém nghia
trang khéng cé hé théng chiéu sang téng thé, khi c6 viéc can thiét
phai chiéu sang cuc bé trong nghia trang thi cé hé théng day dan
di dong kéo dién chiéu sang dén noi can chiéu.

Hau hét cac nghia trang trén dia ban huyén déu chua dat quy
chudn vé hé théng ha tang ky thuat do khong dugc dau tu hé
théng cap thoét nudc, cap dién, chiéu sang

Hinh 2.3. Thuc trang ha tang k§ thuat tai nghia trang nhan dén xa Tién Duong, huyén
Dong Anh

* Thuc trang vé vé sinh méi trudng:

Van dé moi trudng tai cac nghia trang trén dia ban huyén chua
dugc quan tdm. Xét theo quy chudn, tiéu chudn ky thuat déi véi

N
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quy hoach, xay dung nghia trang, hé théng cay xanh cach ly qua it
hodc khong cé, khéng co6 hé théng muong cach ly xung quanh
nghia trang.

Theo khao sat thuc té€ nhiéu khu nghia trang nhan dan khéng
¢6 ban quan trang va nhiéu nghia trang ndm & khu vuc néng thon
nén van dé vé sinh méi trudng, canh quan khong dugc chu trong.
Khéng cé don vi thu gom va xt ly chat thai dan dén tinh trang rac
thai, vang ma, d6 phung viéng... ti ngudi tham viéng, dua tang
vut tran lan trong khuén vién cac nghia trang.

Hinh 2.3. Thyc trang vé sinh mdi trudng tai nghia trang nhan dan xa Tién Duong,
huyén Dong Anh

2.3. Thuc trang céng tac quan ly s&t dung nghia trang

* Thuc trang mé hinh té chiic quan ly

Nghia trang dugc phan cap quan ly nhu sau:

- UBND Thanh phé théng nhat quan ly nghia trang trén dia ban
Thanh phé

- UBND cdp huyén quan ly nghia trang trén dia ban huyén.
UBND cép huyén quyét dinh giao don vi quén ly nghia trang cap
huyén; thdm dinh, phé duyét cac van dé lién quan dén xay dung,
dong clra, di chuyén, gia dich vu nghia trang & cac nghia trang cap
huyén do dan vi quan ly nghia trang 1ap; t6 chuc thuc hién, giai
quyét cac van dé lién quan theo chi dao clia cac co quan quan ly
nha nuéc; Phong Lao dong - Thuong binh va Xa héi la co quan
thuong tryc, gilp viéc UBND cdp huyén trong viéc quan ly, su
dung nghia trang

- UBND cép xa quan ly nghia trang trén dia ban xa; thanh lap
bd phan quan ly nghia trang, phan cong cdn bd lanh dao phu
trach, xac dinh ca nhan quan ly nghia trang; phé duyét cac van dé
lien quan dén ndi quy, quy ché, viéc stia chira, chinh trang, di
chuyén md, déng clra nghia trang x4; xac dinh ngudi c6 nguén géc
dia phuong dugc mai tdng trong nghia trang xa; xac lap gia dich vy
nghia trang trinh UBND c&p huyén phé duyét; t6 chic thuc hién,
gidi quyét cac van dé cé lién quan theo chi dao clia cac cg quan
quan ly nha nudc.

Cong tac quan ly nghia trang trén dia ban huyén Béng Anh
dang dugc dién ra dudi mé hinh quan ly nha nudc véi cac don vi
chic néng truc ti€p quan ly va st dung nghia trang. Thuc té, viéc
thanh lap cac ban quan trang tai cac xa con gap nhiéu khé khan.

3. PANH GIA CHUNG CONG TAC QUAN LY NGHIA TRANG
NHAN DAN HUYEN PONG ANH

- Chua trién khai quy hoach chi tiét cac khu nghia trang nhan
dan cdp xa, con rai rac rat nhiéu cac nghia trang tu phat tai cac
thén. Chua ¢é co cdu cac khéng gian danh cho hinh thic tédng khac
nhau tai nghia trang (hung tang, cat tang, hda tang). T8 chic kién
trdc cdnh quan trong nghia trang chua c6 quy cu. Kiéu dang, kich
thudc, mau sac, vat liéu cdc mé phan trong nghia trang chua théng
nhat, tinh trang 16n xon kha phé bién; mat do xay dung qua day
dac, vGi cdc mo phan san sat nhau, giao thdng nhanh phan chia
cac hang 16i mé do khéng c6 quy hoach trudc nén rat chat hep lam
cho cdnh quan tung khu mé noi riéng va toan nghia trang néi
chung lam vao tinh trang buic mat, chat choi.
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Sod6 01. So d6 bo mdy quan Iy cdng tac quan Iy nghia trang trén dia ban Ha Noi. Nguon: Vién QHXD Ha Ngi (HUPI)

Cay xanh trong tai nghia trang hién nay chi la cdy bong mat,
tréng rai rac khong déng déu theo moét s6 tuyén giao théng chinh
phan chia cac khu mo. Toan bé nghia trang khéng c6 khu dat danh
riéng cho cay xanh. Trong ting khu mé cting khéng cé quy hoach
tréng cay xanh, cé dai moc xen gita cdc md phan. Nhin téng thé
nghia trang khong cé dién tich cdy xanh, mdt nudc, vung céach ly,
vung dém chi la cdc mo xen ké mé tréng that khéng mat maét, canh
guan nghia trang thi€u mau xanh.

- Cd ché chinh sach quan ly nghia trang trén dia ban huyén con
chua hoan thién: Hé théng van ban quy dinh vé quan ly quy hoach
xay dung, khéng gian kién trdc canh quan, st dung nghia trang
nhan dan con sa sai; Chua co ché tai xt phat vai nhiing hanh vi lan
chiém dat, gay 6 nhiém méi trudng tai nghia trang.

- Coéng tac xa hoi héa dau tu cho nghia trang nhan dan con
thap, chl yéu tir nguén vén ngan sach Nha nudc...

- Sy tham gia clia cong dbng con chua dugc dé cao. Cong
tédc quan ly nghia trang nhan dan ngoai trdch nhiém cta chinh
quyén thi vai tro, trach nhiém va su tham gia giam sat ca cdng
doéng, cha cac doan thé, t8 chic quan chung van chua dugc
phéat huy. Su tham gia clia cdng déng trong cong tac quy
hoach, xay dung, khai thac s dung van con hinh thuc. Viéc
nhan thic cia mot bd phan ngudi dan vé vai tro caa kién trac
canh quan déi véi nghia trang chua dugc day du. Cong tac
tuyén truyén dén véi ngudi dan déi v6i quan ly nghia trang
chua dugc quan tam thyc hién.

4. BE XUAT GIAI PHAP QUAN LY NGHIA TRANG NHAN DAN
TREN DIA BAN HUYEN DONG ANH

4.1. Giai phap hoan thién quy hoach xay dung

V6i nhu cau cap bach vé quy dat an tang cho ngudi da khuat
cGa TP Ha Néi hién nay. Viéc nhanh chong trién khai quy hoach
chung nghia trang va bé sung quy hoach chi tiét 1/500 la can thiét.
Song song vdi viéc b sung quy hoach chi tiét 1/500, can b sung
ban hanh quy dinh quan ly xay dung theo quy hoach nghia trang
tai huyén Déng Anh. Néi dung cla quy dinh quan ly dé xuat dua
nhiing gidi phap quan ly vé kién tric cdnh quan cu thé va ré rang
nhu:

Quy dinh vé hinh thic mé tang trén toan bd nghia trang va
trong tiing khu vuc thanh phan: théng nhat vé kiéu dang kién trac,
chiéu cao, vat liéu hoan thién, mau sic;

Quy dinh déi vai tiing loai hinh mo tang (hung tang, cat tang,
héa tang...)

Quy dinh vé hinh thic kién tric cac cong trinh phu trg: nha
quan trang, cong trinh dich vy, cédng trinh tam linh,... phai mang
dam ban sac dan tdc, chiéu cao, mau sac vat liéu, mai cong trinh,...
hai hoa véi cdnh quan chung cla nghia trang;

Quy dinh vé quan ly hé théng cay xanh, mat nudc ty nhién va
nhan tao: ddi vai tiing khu vuc, hé théng cay xanh phai xac dinh r6
chiing loai cay tréng (cay bong mat, cay tao canh quan), quy cach
tréng phai théng nhat theo ting khu vuc thanh phan; Phan dién
tich mat nudc canh quan can phai c6 nhiing quy dinh quan ly, khai
thac dé phat huy t6i da phan dién tich mat nudc trong nghia trang
dung dé€ lam hé diéu hoa, cdng vién. Dé xuit quan Iy vé vé sinh
moi trudng trong va ngoai hé nudc, xung quanh hé nudc cho
tréng cay vdi nhiing ching loai dugc xac dinh ré vé chiéu cao cay
trudng thanh, tan la xoe, cay hoa, cdy bong mat, ... , xay dung hé
théng dudng dao xung quanh hé nuéc dé moi ngusi c6 thé di dao
ngam canh thu gian, tao canh quan than thién cho toan b nghia
trang;

Quy dinh quan ly vé hé théng ha tang ky thuat nhu: hé théng
dudng giao théng can quy dinh cu thé vé vat liéu dung lam mat
dudng d6i vdi tiing loai dudng giao théng thanh phan nhu: dusng
truc chinh, dudng nhanh, dudng dao. Doc theo hai bén cac tuyén
giao théng trong nghia trang quy dinh tréng cdy xanh bong mat,
canh quan theo quy cach théng nhat chung, dong déu va ngan
ndp; Hé théng chiéu sang cho nghia trang quy dinh vé quy cach bo
tri dat cac cot dén chiéu sang: vi tri dat, chiéu cao, mau sac cot
den,... hé théng day cap dién phai di ngdm tranh anh hudng dén
canh quan chung cda nghia trang.

4.2. Giai phap hoan thién co ché chinh sich, nang cao vai
tro quan ly ctia Nha nuéc

Coéng tac quan ly nghia trang nhan dan (trong d6 c6 quan ly
quy hoach, xay dung, khéng gian kién tric canh quan, st dung)
hau nhu chua c6 quy dinh, huéng dan cu thé. Quyét dinh sé
30/2017/QD-UBND TP Ha Noi vé ban hanh quy dinh quan ly, su
dung nghia trang trén dia ban TP Ha Néi chi dua ra nguyén tic va
trach nhiém clia cdc bén khi tham gia quan ly, s dung nghia
trang. Chua c6 quy dinh cu thé, cac ché tai x{ ly vi pham, chua du
stic ran de, han ché vi pham.

Viéc nghién ctu hoan thién co ché, chinh sach trong coéng tac
quan ly nghia trang nhan dan trén dia ban huyén Déng Anh céan
dam bao:

- Viéc mai tdng ngudi chét phai dugc thuc hién trong nghia
trang. Trudng hop ddc biét (khi xdy ra thién tai, thdm hoa, dich
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bénh va trudng hop khac) phai tang ngusi chét ngoai khu vuc
nghia trang dugc su chap thuan ctia UBND cap huyén hodc UBND
Thanh phé.

- Tung budc di chuyén cac phan mé riéng Ié vé nghia trang tap
trung céac cap; thuc hién viéc cdi tao, déng clra, di chuyén cac nghia
trang gay 6 nhiém moi trudng, nghia trang phan tan, riéng lé da
hét quy dat.

- Nghia trang phai cé tudng, rao, tréng cdy xanh bao quanh dé
c6 cdnh quan, khuoén vién riéng biét.

- Nghia trang cdp Thanh ph6 phuc vu nhu cau ngudi dan thanh
phd Ha Néi; nghia trang cap huyén dé phuc vu khu vuc dé thi va
néng thén trén dia ban; nghia trang cap xa phuc vu nhu cdu nhan
dan sinh séng trén dia ban va nhimng ngusi c6 nguén gdc tai dia
phuong.

- Viéc quan ly nghia trang phai tuan tha quy dinh cta phap
luat, phu hgp phong tuc tap quan, truyén thdng van héa, nép séng
van minh, tiét kiém dat va giam thiéu 6 nhiém maéi trudng.

Néang cao vai tro quan ly cia Nha nudc trong cong tac quan ly
nghia trang nhan dan: Co quan quan ly nha nudc truc tiép thuc
hién chdc ndng quan ly nghia trang nhan dan trén dia ban huyén
Déng Anh la Phong Thuong binh- xa hoi, UBND cac xa.

- Tang cudng cong tac kiém tra, xt ly cac vi pham vé quy hoach
xay dung, vé sinh méi trudng tai cac nghia trang nhan dan cap xa.

- Tang cudng tuyén truyén, nang cao nhan thic cho ngudi dan
vé bao vé moi trudng, vé quy hoach xay dung, quy dinh si dung
nghia trang nhan dan trén dia ban huyén;

- Hoan thién céc chinh sach kinh té théng nhat, thich hgp (phi,
thu phi) trong viéc quan ly sit dung, van hanh nghia trang nhan
dan. Ngoai nhing quy dinh cta phap luat, UBND huyén can
nghién ctiu ban hanh nhiing quy dinh cu thé vé phi quan ly van
hanh, phi vé sinh cho nghia trang nhan dan cap x3;

- Nang cao nang luc can bo, ban quan trang quan ly nghia
trang nhan dan;

- Chinh quyén huyén Bong Anh va cac phong ban chiic nang
can hoc tap kinh nghiém quan ly nghia trang tai cac d6 thi khac
trong, ngoai nudc.

4.3. Phat huy vai tro tham gia clia cdng déng trong céng
tac quan ly nghia trang nhan dan

- Trong cong tac quan ly khai thac s&r dung can phai phat huy,
tan dung dugc t6i da nhimng vai tro trach nhiém cta céng dong
mdi giup cho kién tric cadnh quan cta nghia trang nhan dan thuc
su hoa nhap vai cdnh quan xung quanh mét cach than thién, gan
két. Gidi phap dua ra dé phat huy dugc vai trd trach nhiém cua
céng déng trong cong tac nay cu thé la:

Gan trach nhiém cta ngugi dan vao mét sé linh vuc quan ly
clia nghia trang nhu: vé sinh nghia trang, cham séc va bao vé dién
tich cay xanh, mat nudc,... Moi ngudi can cé trach nhiém chung dé
dam bao vé sinh va cdnh quan méi trudng cla nghia trang, néu cé
vi pham ngudi dan c6 quyén kién nghi va yéu cau x{ ly 1én cap
quan ly cda nghia trang.

Pua vai trd cda ngudi dan vao viéc ddm bdo tinh minh bach,
céng bang trong viéc khai thac st dung nghia trang nhu mua ban,
xay dung mo phan,... Su binh dang déi véi tat cd moi ngusi & day
la 1am sao cho cac mé phan xay dung dugc thuc hién theo dung
quy hoach, thiét ké kién trdc, tranh hién tugng phan biét giau
nghéo, ngudi c6 tién thi mua nhiéu dat roi xdy mé qua to, lan
chiém dién tich, pha v& canh quan chung khu vuc va toan nghia
trang, ngudi nghéo thi bi lép v& véi nhiing md phan nhoé hon, bi
lan at.

- Tuyén truyén nang cao y thiic cong déng trong gilr gin va
phat trién céc gia tri kién tric cdnh quan:
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P&y cao cong tac tuyén truyén dé nang cao nhan thic cda
céng déng vé kién truc canh quan dac biét la kién tric cdnh quan
trong nghia trang nhan dan. T d6 giup cdng déng hiéu dugc gia
tri cGa kién tric canh quan, c6 anh huéng dén dgi séng thé nao va
nang cao y thiic cdng déng trong viéc gilr gin va phat trién cac gia
tri kién trdc canh quan.

Nghia trang theo phong tuc, tap quan lau ddi ctia dan toc ta tu
trudc dén nay la noi linh thiéng, ton nghiém dé ngusi séng dén dé
bay té long thanh kinh, nhé on cac bac cha 6ng dai trudc. Hién nay
trong qua trinh d6 thi hoa, phat trién dat nudc, véi quy dat ngay
mot it di, cong nghiép hoa hién dai hoa dat nudc ddy cao phat
trién kinh té dat nudc nhung déng thai kéo theo su 6 nhiém moi
trudng nang né, cudc séng ngudi dan dang phai ganh chiu nhing
hé luy nghiém trong. Viéc can thém nhing khong gian xanh la hét
stc can thiét. Nhiing khéng gian sinh hoat cong céng cho ngudi
dan ciing dang trong tinh trang thi€u thén. Viéc két noi khong
gian gilfa ngusi séng va ngudi da khuat, két hop t8 chic quy
hoach xay dung, quan ly kién triic canh quan ctia nghia trang nhan
dan la moét van dé dang chd trong trén dia ban huyén hién nay.

Muén cong tac quan ly nghia trang nhan dan trén dia ban TP
Ha Noi n6i chung va trén dia ban huyén Bong Anh néi riéng dugc
thuc hién tét thi viéc tuyén truyén nang cao y thiic clia cdng déng
vé quy hoach xay dung, kién tric cadnh quan, st dung nghia trang
la céng tac can dugc quan tam thuc hién.

5. KET LUAN

Theo phong tuc tap quan lau ddi clia dan tdc, nghia trang la
cau néi lién két gilra cudc séng thuc tai véi thé gidi tam linh. Nghia
trang ngoai viéc Ia mot nhan t6 dac thu trong ddi séng tin nguéng
tén gido con dong mot vai trd hét stic quan trong trong d6 thi, anh
huéng truc ti€p dén su phat trién clia dé thi, nhat |a déi véi huyén
dang c6 t6c dé dé thi hoa nhanh, c6 ké hoach 1én quan trong
tuong lai rat gan. Cac khu nghia trang nhan dan trén dia ban
huyén déu thi€u quy hoach lau dai, kéo theo nhiing hé luy nhu 6
nhiém moi trudng, quy hoach st dung dat bi anh huéng,...do
cbng tac quan ly con 16ng léo, cdc md phan b tri 16n xén, nhiéu
cap hang, dién tich chon cat tuy tién khéng theo quy dinh. Vi vay
doi hdi phai cé nhiing gidi phap déng bd, dudi nhiéu géc do khac
nhau dé quan ly nghia trang nhan dan gidm thiéu cac tac déng
tiéu cuc tdi phat trién kinh t& xa hoi, méi trudng khu vuc xung
quanh.
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Danh gia anh hudng caa lun lech dén mé men
ctia dam trén céng trinh Nha hoc s6 4
Truong THPT lien cap Phu Xuan

Studying the effect of differential settlement on the bending moment of beams of the
Educational building no. 4 of Phu Xuan inter-level high schoal

> NGUYEN THI THANH HUONG
Trudng Dai hoc Kién tric Ha Néi; Email: huongkxd@gmail.com

TOM TAT

Lin lach giira céc cot sé anh hudng dén ngi lve cia ket cdu ben trén.
Do vigc nghién ciu bang Iy thuyét gap nhiu kha khan, nén céc
nghién citu vé lin lach chi yéu duge thye hién trén cac cong trinh
thirc t€. Bai bao nay tiép tuc st dung mat cong trinh cu thé, cho
tirng ¢t chiu gia trj lan lech giai han va nghién citu ty 18 bign thién
ndi lrc coa he ddm dudi tac dung coa lan |ech. Ty |8 bign thign nai
lirc khang chi dugc xét tai mat cat ddm co ma men lan nhat ma tai
tat ca céc tigt dign cia dam. K&t qua ma phang chi ra réng, ty |2
bién thign nai lyc chiu &nh huéng lén tir gia tri ma men ban dau, vi
th& ham luegng cdt thep nha nhat do ngui thigt ke lea chon tir dau
co tAm quan trong rét len. Ben canh do, ciing cén dac bigt cha y
tang cudng kha nang chiu udn coa he gidng mang do hé ca su gia
tang ndi lyc dang ké khi xay ra lan lech.

Tir khod: Lun |&ch; ndi lyc; ma men; ket céu; nghién ciu Iy thuygt.

ABSTRACT

Differential settlement between columns will affect the internal force
of the superstructure. Due to the difficulty of theoretical research,
studies in this field are mainly carried out on practical buildings. This
paper continues to use a completed construction, assign the limit
differential settlement to each column, and study the rate of change of
beam moments. This value is considered not only at the most
dangerous cross section but at all cross sections of the beam. The
simulation results show that the moment variation ratio is greatly
influenced by the initiall moment value, so the initial minimum
reinforcement ratio designated by the designer has an impartant role.
In addition, special attention should be paid to strengthening the
flexural resistance of the ground beams because the rate of change of
their moments is great under differential settlement.

Keywords: Differential settlement; internal force; bending
moment; structure; theoretical study.

1.DAT VAN PE

Chénh léch 1n gilia cac cot trong céng trinh ludn tén tai. Diéu nay
xay ra do nhiéu nguyén nhan nhu nén dat, vat liéu lam khung két cau
khéng dong nhat, tai trong thuc té tac dung 1én cdt khong déu, ap luc
gay lun khéc nhau...

Lun léch gdy nén sy gia tang ndi lyc trong két cau phan than va hé
giang mong, c6 thé thay d6i chiéu néi luc. Déi véi cot, vach, hién tugng
1tn nhiéu hon ctia mét cdt so véi cdt xung quanh sé [am gidm lyc doc
trong cOt dang xét va lam tang luc doc Ién céc cét xung quanh, nhung do
6t chd yéu dugc thiét ké dé chiu luc doc, dac biét cot bé téng chiu luc
nén kha tét, nén day khong phai la yéu t6 chinh gay nguy hiém cho cot.
Tuy nhién, khi cac cét bién hodc cdt géc ¢é hién tuong Itn léch, moé men
trong cac cét nay sé tang Ién do phai nhan toan bd mé men tang thém
clia dam lién két vdi cot. Hién tugng nay c6 thé gay nguy hiém cho cot.

St dung cac phuong phap ly thuyét dé nghién cdu anh hudng cta
1un léch 1én két cdu phan than 1a kho kha thi vi tinh da dang clia céng
trinh tir cdng nang st dung, gidi phap két cdu chiu luc, cach bé tri két

cdu, cach chon tiét dién va st dung vat liéu. .. Giai phap c6 tinh kha thi
hon la ti€n hanh trén cac cong trinh cu thé véi cac diéu kién vé dia chat,
quan trac thuc té, tir d6 thu thap cac s6é liéu, théng ké va dua ra nhiing
nhan xét, danh gia phu hop.

S6 lugng nghién ctiu vé anh hudng cta dé 1un léch déi vai két cau
bén trén con kha khiém ton. Nam 2007, Ngé Quang Vinh[1] da st dung
céac chuong trinh tinh toadn két cdu (SAP, PLAXIS) dé ti€n hanh tinh toan
mé hinh két cau khung - méng bé - dat nén lam viéc déng thdi, c6 ké
dén su thay d6i cia mé dun dan héi. T Ddc Anh Son[2] (2020) da
nghién ctu anh hudng bat loi ctia hién tugng lun léch gila cdc méng
dén cac thanh phan néi luc clia cac cau kién dam va cot clia hé khung
bé tong cot thép co quy mé 8 tang, két cdu mong coc dai don, sirdung
phan mém SAP dé xéc dinh néi luc cia céng trinh trong cac cau kién
dam va khung. Nédm 2015, mé hinh toa nha khung chiu luc bé téng cét
thép 10 tang, chiu dé lin chénh léch 25 mm, day la d6 Iun t6i da cho
phép dugc dua ra trong cac tiéu chuan thiét ké hién hanh ctia Canada,
phan tich trén mé Hinh 3D clia tda nha bang chuong trinh SAP va da c6
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mot s8 két qua kha quan[3]. Nam 2016, phan mém STADD PRO dugc
dung dé phan tich mé hinh khung bé téng c6t thép cong trinh 9 ting
(cao 30m, d6 sau cua mong 3m) cé 4 luéi cét theo ca 2 phuong (kich
thudc mdt béng 16x16m). Nghién ctiu sy bién d6i luc va mé men tai cac
cOt tang trét sau khi ap dung dé Iin 25mm, 50mm, 75mm,100mm cho
2 hang cét lién ké nhau, trong d6 c6 1 hang c6t bién. Két qua dugc so
sanh vai hai trudng hgp chan cot géi c6 dinh va géi 16 xo[41.

Nhu vay, anh hudng ctia d6 lun léch d6i véi két cau bén trén can
ti€p tuc dugc nghién ctu mé rong. DE dat dugc muc dich nay, bai bao
ti€n hanh mé phéng trén mét cong trinh thuc té€ véi gia thiét cac cot bi
IGn véi gia tri 16n nhat xac dinh ti giGi han 1Un léch trong tiéu chuén.

2.DU LIEU PAU VAO

a) Théng tin céng trinh

Cong trinh khao sat 1a Nha hoc sé 4 Trugng THPT lién cdp Pha
Xuan dugc xay dung tai Buon Ma Thudt véi cong nang chinh la cac
phong hoc. Cong trinh cao 5 tang, st dung két cau bé tdng cot thép
trén moéng bang. Tiét dién dam thay d6i t& 200x300 mm dén
200x980 mm, cOt tir 200x200 mm dén 400x500 mm. San day
120mm. M3t bang bé tri cot clia cong trinh dugc thé hién trén Hinh
1.Cong trinh dugc thiét ké vai viing gid 1A B0 va khéng xem xét dén
tdc dong clia dong dat. Vat liéu bé tong st dung B25, Ro = 14,5 MPa,
Eb = 30000 MPa. C6t thép st dung CB400-V, Rs = 350 MPa..

C32 C33  |C3 | C35 |C3 |CIT | C38 cag

@oxo) | @oreo)

7200

c4 |cas fces |cor |ces  |cae  [cao ca1

3600

7200

c1 c2
| 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | so00 l

OO0 06 O

Hinh 1. Mat bang b tri ¢ot cla cdng trinh

b) Cdc tham sé khdo sdt

Trong giai doan thiét k&, do chua 6 s6 liéu quan trac Iin thuc té nén
chi ¢4 thé gia thiét do Iun léch ban dau. C6 thé st dung do Iun ly thuyét
thu dugc tur tinh toan dua trén thong sé dia tang ldy tir bao cao khao sat
dia chat. Tuy nhién, thuc t€ quan trac cho thay, gia tri ly thuyét thudng sai
khac so véi két qua do Idn, vi thé trong nghién ctiu nay, gia tri Itn léch
dung dé khdo sat sé dugc Iay dua vao d6 IUn léch cho phép trong cac tiéu
chuan thiét ké nén mong [7]. D6 1un léch tra theo Phu luc E - Bién dang
gidi han cila nén moéng céng trinh ctia [7], dang cong trinh [a nha san xuat,
nha dan dung mét tang va nha nhiéu tang két cau khung bé téng cét
thép, d6 Iun léch tuong déi gidi han ¢ gia tri bang 0,2%.

Ham lugng c6t thép nhoé nhat pmi cling dugc st dung trong nghién
ctu 1dy bang 0,1% [8].

Phuang phap st dung trong nghién ctiu la phuong phap phan tu
h{u han.

800

3. PHAM VI NGHIEN CUU VA CACH THUC KHAO SAT

a) Pham vi nghién ciu

Nghién ctiu trong bai bdo nay dugc gidi han trong pham vi sau:

e Nha khung bé téng c6t thép: Két cau thép kha mém déo va
phan tng tét trudc Itn l1éch, trong khi két cau bé téng kha nhay cam,
nén can phai dugc nghién cu;

e Khdo sdt bién d6i mé men uén trong cdu kién dam: cau kién dam
chiu anh huéng 16n cda lun léch do chuyén vi khéng cung hudng
cla cac nat giao dam va cot;

Xét lun cda tang cot riéng ré: Toan bé khung két ciu lun xudng
hoac tréi lén anh hudng t6i m6 men udn ctia dam it hon so véi ting
cOt riéng ré xay ra lun léch so véi cac cét trong khung.

b) Xdc dinh ty Ié bién thién mé men r va gid tri ltin léch ddu vao
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Mét s6 nguyén tac tién hanh dugc dua ra dé dat dugc muc tiéu
nghién ctru cling nhu tranh dugc nhiing két qua vo ly, khéng thuc
té hodc khéng phu hop:

e Ty lé bién thién mé men r: ty s6 md men sau khi o lun 1éch M;
cGla mdt méng so véi mdé men ban dau Mo khi chua ¢é 1an léch:

r= M, x100% (1)
MO

e M6 men thay thé Mumin khi gid tri mé men Mo qud nhé: néu ndi luc
ban dau Mo rat nho, thi ty 1& r sé rat 16n ngay khi gia tri ca Msthay
d6i khong dang ké. Ty 1é nay khéng cé y nghia thuc t& vi véi mé men
Mo qua nhd, mic du Ms c6 thé 16n hon Mo nhiéu 1an, nhung gia tri
van rat nhod; c6t thép trong dam trudc va sau khi xem xét [un léch
déu khong thay déi va dugc bé tri theo cau tao. Do vay, chi nhiing
gia tri m6 men du 16n méi dugc xem xét. Cac gid tri nhd hon kha
nang chiu mé men nhé nhat ctia dam, tuang Ung vai c6t thép trong
dam dugc bé tri véi ham lugng cau tao pmin bang 0,1%, sé dugc thay
thé& bang mé men Mmi tinh ti ham lugng thép cdu tao ctia dam. Tu
hé phuong trinh can bang cta dam®

fA -Rbx=0

)]
M-fA, (h,-05x)=0
taco: M=fA (ho —0.5fSAS] (3)
b

Thay As = Uminbho vao cong thuic 3 thu dugc mé men Mmin v6i ham

lugng cot thép nhd nhat pmin:

M, =fu, (1 -0.5u,, fS} bh? 4)
Rb

e Lun xudng va tréi lén: trudng hop 1Gn xudng, gia tri dé 14n gén
vao chan cot dang xét trong so do tinh cé gia tri am (-), trong khi cac
cot khac dugc gén gia tri bang 0. Trudng hop nguac lai la khi toan
bd cong trinh bj lun déu trir cot dang xét, khi d6 tuong duong vai
viéc gan gia tri duang (+) cho dé un (tr6i lén) clia cot dang xét, trong
khi cac cot khac van dugc gén gia tri bang 0. Gia tri d6 ltn cla cac
c6t dung dé€ gan vao so d6 tinh dugc thé hién tai Bang 1.

Bang 1 - Dé lin khao sat
Vitri Téncot | Lwin(m) | s(mm) | Vitri | Téncot | Lwn(m) | s(mm)
Q 4 +8 [§)) 226 | +452
4 4 +8 3 226 | +452
@ 4 +8 (14 226 | +452
6 4 +8 a5 22 | +452
a 4 +8 Qa7 3,6 47,2
=S @® 374 | 4748 (18 36 47,2
2 © 267 | 534 a9 | 36 | 472
& 33 4 +8 s | Qo 36 47,
(34 4 +8 > o 36 47,
a5 4 w8 | S @ | 292 | o
(36 4 +8 Q5 36 47,2
37 4 +8 6 36 47,2
(38 4 +8 Q7 36 47,
a 4 +8 8 36 47,
g 32 4 +8 Q9 36 47,
& (39 7,2 +14,4 (30 3,6 472
(10 2,67 45,34 a1 267 | 4534
z (16 36 47,2
2 Q4 36 47,2
2 a1 36 47,2
& [o%] 2,93 45,86
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4. KET QUA MO PHONG VA PHAN TiCH

a) Két qua mé phéng

Bang 2 liét ké két qua tinh toan ty | bién thién mé men theo mo
hinh s& cta dam B99 tang 4 khi cot C33 ltn xuéng 8mm. Hinh 2a

trong mé ta tén va tiét dién clia khung truc D (chifa ddm B99 nam
gilia truc 1 va 2). Hinh 2b va c 1a so d6 biéu d6 mé men cla khung
truc D trudc va sau khi khi cot C33 1Gn xuéng 8 mm.

Bang 2- Ty |é bién thién mé men trong dam B99 ting 4

Téntiang Téndam T6 hop Vitri Mo M Miin Mo M’ Muex r
m : m kN.m kN.m kN.m kN.m kN.m kN.m

TANG 4 B99 04 0,2 BAO MIN 0,2 -26,32 -75,30 8,96 26,32 75,30 26,32 2,86
TANG 4 B99 04 0,2 BAO MIN 0,567 -10,96 -48,85 8,96 10,96 48,85 10,96 4,46
TANG 4 B99 04 0,2 BAO MIN 0,933 1,90 -24,91 8,96 1,90 -24,91 8,96 -2,78
TANG 4 B99 04 0,2 BAO MIN 0,933 2,44 -23,89 8,96 2,44 -23,89 8,96 -2,67
TANG 4 B99 04 0,2 BAO MIN 1,4 12,32 -0,95 8,96 12,32 -0,95 12,32 -0,08
TANG 4 B99 04 0,2 BAO MIN 1,867 18,16 17,96 8,96 18,16 17,96 18,16 0,99
TANG 4 B99 04 0,2 BAO MIN 1,867 18,24 18,50 8,96 18,24 18,50 18,24 1,01

TANG 4 B99 04 0,2 BAO MIN 2,333 16,61 29,74 8,96 16,61 29,74 16,61 1,79
TANG 4 B99 04 0,2 BAO MIN 2,8 10,48 36,49 8,96 10,48 36,49 10,48 3,48
TANG 4 B99 04 0,2 BAO MIN 2,8 10,04 36,67 8,96 10,04 36,67 10,04 3,65
TANG 4 B99 04 0,2 BAO MIN 3,1 3,01 37,86 8,96 3,01 37,86 8,96 4,22
TANG 4 B99 04 0,2 BAO MIN 3,4 -5,69 37,38 8,96 5,69 -37,38 8,96 -4,17
TANG 4 B99 04 0.2 BAO MIN 3.4 -6.60 37.22 8.96 6.60 -37.22 8.96 -4.15
TANG 4 B99 04 0.2 BAO MIN 3.8 -20.94 34.10 8.96 20.94 -34.10 20.94 -1.63

Chu thich: 2b), do chi chiu ti tudng ndm trén gidng méng. Khi moét méng xuat

h, b - chiéu cao va chiéu rong dam;

M’s - gid tri cla Ms duoc chudn hoéa theo dau ctia Mo. M’s = knMs,
VGi km bang 1 khi Mo duong va bang -1 khi Mo dm. M’s duong c6 nghia
M;s cung dau véi Mg, M’s m c6 nghia Ms ngugc dau vai Mo, tic mé
men bi dao chiéu;

Mmax - mO men chi phdi ctia dam, la gia tri 16n nhat gitra |Mo| va Mumin.

Ty lé r> 1 mo6 ta ndi luc tdng (gia tri tuyét déi tang); 0 <r< 11a
ndi luc gidm (gia tri tuyét d8i gidm); r < 0 thé hién mé men ¢6 hién
tugng dao chiéu.

hién lun léch (Hinh 2¢), mé men cla giang méng sé tang lén nhiéu
lan va cao hon cac tang trén.

Giatrilén nhat cliartrong tang 2 bang 12,92 nho hon clia tang BASE
nhung I6n hon céac tang con lai. Ly do la vi tang 2 do yéu cau kién tric
€6 str dung dam bién doc truc A va truc D (di qua cac c6t bién doc, nhip
dam 4m) tiét dién 200x900 mm, cao hon nhiéu lan tiét dién dam
200x400 mm ctia cac nhip 4m & truc B, C va cac tang khéc. Su gia tang
cliarthé hién rd & cac gia tri lién quan dén Iin léch tai hang cét bién doc
va cot goc tai tang 2 (xem Bang 3).

. : 5 Tiét dién dam & tang 3, 4 va tum dugc chon theo nhip nén hgp
L ] = Iy hon, vi du dam nhip 4m c6 tiét dién 200x400. Cac tang nay c6 mat
R B Tt T e T T % bang két cdu va chiu tai tuong tu nhau, vi thé anh hudng cda lun
{ e P A e l&ch kha tuong déng. Gia tri clia r nam trong khoang 3,16 dén 6,74.
g Do dam truc B va C clia tang 2 cling tuong tu nhu cac tang trén nén

b) Biéu d6 mo men trudc lin léch

a) So dd khung

c6 thé quan sat thay ty Ié r tai tang 2 khi cot bién ngang, cot gilia
chju ltn léch cling c6 gid tri tuong tu.

; :—: ______ - i 0 -35 0 1] |E_| |$| |$| |'¥)
STt et EE:E SN I C S %
R 1 iy P T S T o —\’_a wn._w._nu-‘_w-‘_m-'_ m.a =
I ) ) T D O S (N s | i
|58 - i oAy [ i \ frems
i - _J 4 1111 i -1=t I 1 1 =5t
T A Bl By i A 5 = s
(S | —— S e il — @ fapgg | S TR e, prem, o ey wet Ty
¢) S0 d6 m men sau ltn l¢éch a) Mit bdng gidng mdng b) Mt bang dam tdng 2
Hinh 2. S¢ d6 bién dang va biéu @6 md men cdia khung truc D STPE PG 90 _ @ @_“'_K PPPPPEQ ?
TUHinh 2b, 2c va Bang 2 nhan thay, bién thién noi luc trong dam rat il i g
I6n, khi cot C33 Itn xuéng 8mm, md men tai tiét dién cach dam B99 s P1d
tang 4 mot khoang x =0,2m tang 2,86 lan, tai vi tri 0,567m tang 4,46 lan. | WE WE' Wg Ma' M;'“:é — i = ; Lg
b) Khdo st gid tri cia r theo tdng ®- m[ T e e ) ®- se o
Bang 3 liét ké ty 1& bién thién m6 men I6n nhat clia cadc dam =} 1 1 1 1 741 o
trong tiing tang (xem Hinh 2a). Ol i mSoatlesy O =
Gia tri 16n nhéat cdia rtrong toan bd két cau 1a 20,18 tai ting BASE ¢) Mt bdng ddm tang 3, 4 va tdng tum d) Mdt bang dam mdi

(tang 1). Khikhéng cd lun léch, ndi luc ciia gidang méng rat nhé (Hinh

Hinh 3. Mdt bang két cdu cac tang
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Gia tri I6n nhat cua r trong tdng mai la thap nhat va bang 3,41
do tang mai chi chiém mot géc gitia truc A-C, 7-8 nén it chiu anh
hudng cla lan léch.

Vé co ban, cang Ién cac tang trén anh huéng cta lun léch
cang gidm do bién dang thdng ding cla cét nhiéu hon giup
diéu chinh bién dang cuéng buc thdng ding gay ra bai lun léch
(trong vi du tinh bang giai tich & trén, khi chan co6t C33 lun
8mm, gia tri chuyén vi cuéng buc clia dam D99 cla tang 4 chi
la 6,08 mm). Diéu nay dugc quan sat thay tai cac tang 3, 4 va

tum (cac tang tuong dong), véi 10/16 két qua vé gia trir cho ba
tang nay cho thay su gidm dan cla ty |é r ti tang thap 1én tang
cao.

Vé co ban, gia trj cGia rtrong trudng hgp 1in léch gay mo men
d8i chiéu nhé han trudng hgp mé men do lun léch cung chiéu
v6i md men do tai trong cla dam, vai chi 4 trén téng s6 48
trudng hgp liét ké trong Bang 3 quan sat thay gia tri cla cot “DSi
chiéu” 16n hon gia tri tuong Ung cta cot “Tang”.

Bang 3- Ty lé bién thién mé men I6n nhat trong cac tang

Kiéu Vi tri Cotgoc Cot bién ngang Cot bién doc Cot gilia
lin Tdng Tang Déi chiéu Tang Déi chiéu Tang Déi chiéu Tang Déi chiéu Max
MAI 2,39 -1,32 2,94 -1,98 2,75 -2,26 2,81 -1,79 2,94
TANG TUM 4,77 -3,19 4,84 -4,73 4,96 -4,22 5,55 -5,82 5,82
: TANG 4 5,13 -4,13 6,71 -5,36 5,60 -4,55 6,18 -4,70 6,71
L‘:n TANG 3 5,51 -5,67 6,51 -6,05 6,50 -4,88 6,01 -5,43 6,51
xuéng
TANG 2 7,13 -4,74 6,55 -6,04 10,39 -11,65 6,03 -5,67 11,65
BASE
. 17,42 -17,19 13,60 -13,18 17,42 -17,19 20,18 -19,65 20,18
(Giang mong)
MAI 2,35 -1,89 3,41 -1,60 2,59 -2,27 3,03 -1,80 3,41
TANG TUM 4,52 -3,42 6,01 -4,13 5,81 -3,87 6,17 -4,63 6,17
. TANG 4 6,03 -4,35 6,24 -4,98 5,77 -4,05 6,56 -4,33 6,56
TtOI TANG 3 6,74 -4,52 6,71 -5,56 6,58 -5,42 6,45 -5,26 6,74
én TANG 2 4,96 -5,60 7,05 -6,34 12,92 -10,35 7,12 -5,34 12,92
BASE
17,42 -17,19 13,60 -13,18 17,42 -17,19 20,18 -19,65 20,18
(Gidng méng)
Bang 4- Ty 1é bién thién mé men I16n nhat cha cac tiét dién
Théng s6 tiét dién Lan xuéng Troilén
v > > o > 2 > Max
Tietdién Chiéu cao (m) Bé rong (m) Tang Doi chiéu Tang Doi chiéu
D20X30 0,3 0,2 3,38 -1,61 3,23 -1,47 3,38
D20X40 0,4 0,2 6,50 -5,67 7,12 -5,73 7,12
D40X40 0,4 0,4 6,71 -6,05 7,05 -6,34 7,05
D20X48 0,48 0,2 2,75 -2,87 4,03 -2,39 4,03
GM30X50 0,5 0,3 20,18 -19,65 20,18 -19,65 20,18
D40X50 0,5 0,4 2,81 -2,11 2,97 -2,31 2,97
D20X60 0,6 0,2 4,86 -5,82 6,08 -4,59 6,08
D30X60 0,6 0,3 2,71 -2,08 3,16 -2,26 3,16
D20X70 0,7 0,2 2,94 -2,32 3,53 -1,80 3,53
D20X90 0,9 0,2 10,39 -11,65 12,92 -10,35 12,92
D20X98 0,98 0,2 5,05 -3,46 5,00 -4,63 5,05
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¢) Khdo sdt gid tri cia r theo tiét dién dam

Bang 4 liét ké gia tri I6n nhat cda r theo tiét dién dam cho toan
b6 cong trinh.

Khéng co6 quy luat rd rang vé méi quan hé gitia r va théng s6
chiéu cao va bé rong tiét dién dam ching té ngoai tiét dién dam
con rat nhiéu yéu t6 c6 thé anh hudng dén gia tri cGa r. Tuy nhién
c6 thé thay, ngay ca véi tiét dién nhoé nhat 1a 200x300 mm, ty & ting
mo men r cling dang ké (3,38 lan). Do vay, khi xét dén sy tang noi
luc trong giai doan thiét k&, khong dugc xem nhe cac dam tiét dién
nhé.

Gia tri I6n nhat cla r iing véi tiét dién gidng méng GM30x50 la
20,18, Ung Vvéi tiét dién dam D20x90 la 12,92 tiép tuc cling c6 nhan
xét & phan trén (muc 2) d6i vdi tang BASE va tang 2.

d) Quan hé giira ty Ié r va ham luong thép nhé nhdt pmin

Trén ly thuyét, 6 thé thiét ké dam véi ham lugng thép nhé nhat
Umin = 0,1%. Khi d6, theo khao sat & phan trén, ty |é bién thién mo
men I6n nhat rla 20,18. Gia tri nay nay qua |on va thiéu tinh thuc té.

Gia tri chia ty 1& r ¢6 lién quan mat thiét t6i ham lugng thép nho
nhat pmin_do ky su lua chon khi thiét ké. Khi tmin_«nho, r c6 gia tri
I6n. Khi pmin_t« tdng, kha nang chiu mé men t6i thiu cda dam Mmin_«
sé tang va do do sé triét tiéu bat s6 lugng mé men Mo qua nho, dan
dén lam gidam gia trictia r.

Néu bé tri thép dam theo ham lugng pmin quy dinh trong tiéu
chuan thudng thiéu tinh thuc té vi lugng thép qua it. Vi du, vdi
dam tiét dién 200x400 mm, bé tri theo ham lugng pmin = 0,1% sé
chi can st dung 74mm?, tuong Ung véi 208. Thuc té, cac ky su
thudng bé tri vai ham lugng thép cao hon nhiéu (vi du 2016).

Dé danh gia dugc dung ty 1é bién thién noi luc trong thuc té,
can khao sat gia tri cGia r véi cac ham lugng pmin_« khac nhau. Két
qua vé moi quan hé gitia ty lérlén nhat va ham lugng thép nho
nhat umin_t sau khi khdo sat cho toan bd dam cda cong trinh duoc
liét ké tai Bang 5 va thé hién bang d6 thi trén Hinh 4.

- Phanthan ---+-- Base

én mé menr

"l "~ _a .
O~} ey TR

Ty 1& bién thi
o

0.1 0.3 0.5 0.7 0.9
Ham Iwgng thép nhé nhét Y, (%)

Hinh 4. D0 thi quan hé giita ty & r va ham lugng thép nhé nhat pmin
Bang 5-Su thay ddi cta ty lérlén nhat theo ham lugng thép
cGia dam pmin_ek (%)

Pmin_te 0,1 02 03 04 05 06 07 08 09 1

Than 1292 6,68 463 357 289 244 212 18 169 154

Base 20,18 10,22 690 524 424 358 3,11 276 249 227

C6 thé thdy, ding nhu 1ap luan ban dau, khi umin_« tang, gia
tri cGa r gidam nhanh chong. Khi pmin_i« tdng tir 0.1% |én 0,5%, gia
tri cGia r gidam khoang 4,5 lan, tir 12.92 cho phan than va 20.18
cho phan dam moéng xuéng 2,89 va 4,24. Khi min_t« tang tir 0,1%
I&n 1%, gia tri cGia r giam khoang 8,4 lan, xuéng 1,54 va 2,27. Viéc

danh gia nguy co gia ting mé men trong dam do lun léch c6 thé
ap dung cho tiing cau kién dam don lé sit dung chinh ham lugng
thép nhé nhat thuc té cta dam.

5. KET LUAN

Nghién ctu chi ra rang, ty 1& bién thién m6 men trong dam
dudi tac déng cuta lan léch r phu thudc rat nhiéu vao gia tri mo
men ban dau khi khéng xét t6i lin léch. & nhitng méat ct c6 Mo
nho, ty 1é r c6 thé rat I6n. Tai nhing vi tri c6 mé men I6n nhat
nhu phan dau dam, su gia tding mé men khéng I6n, chi vai chuc
phan tram.

Thiét k&€ dam véi ham lugng c6t thép nhé nhat umin >0,1%
giup lam giam dang ké nguy co mat an toan cau kién dam do lin
léch. Khi pmin tadng, gid tri cda r gidm nhanh chéng. Tuy nhién, do
nghién ctu st dung gia tri [in 1éch t6i da cho tiing cot, tuong
Ung vGi d6 1an léch cho phép trong tiéu chudn nén gia tri cta r
Ung v&i ham lugng thép nhd nhat pmin trén 0,5% van con rat cao.

Su anh hudng cua lun léch d€n mé men uén cta cac dam
phia cé xu hudng gidm theo s6 tang cao cla céng trinh nhd su
bién dang doc truc cla cot. Lun léch c6 thé gay ra hién tugng
dao chiéu mé men trong cau kién, nén can dugc chu y véi cac
dam chi dugc tinh toan dé dat c6t don. Ty lé bién thién mé men
r trong ca hai trudng hgp mé men cung chiéu va mé men dao
chiéu la tuong tu nhau, trong d6 gia tri c6 gidm nhe véi truéng
hgp thu hai.

Su thay d8i noi luc ctia giang maéng khi tinh vgi dé 1an léch
giGi han thudng rat I6n nén su bién thién néi luc trong giang
maong can phai c6 nghién clu riéng chi ra cac trudng hop bat Igi
ctia mé men uén.
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selected theories of architectural aesthetics
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TGM TAT

Xu hwéng dé cao hinh thirc va tinh thdm my dang khé phd
bign trong finh vuc thigt k& kign trac ngi thét, nhat [3
trong cong trinh dich vy - nghi du@ng. Sy ra dari cia hang
loat céc khach san - resort tai Viet Nam vai nhiing y
tudng thit k& dé cao tinh nghg thuat, trai nghiém nghé
thuat dd dugc Iy gidi o nhiéu khia canh khac nhau, tir
chuyén mén dén dai sing x& hai nhu: thi higu, van hoa tigu
dung, xu hudng qudc té, quan diém séng tac cia thai dai,
mic sdng va nhu cdu trai nghiém nang cao, dinh hudng
thuong higu, nhan dign phan khic kinh doanh... Bai bao
chon tham khéo céc co s ly thuygt vé my hoc kign tric -
ndi that dé gap phan nhan dién va Iy giai yéu td trang tri
ngh@ thuat trong ndi that khach san ngay nay. Tac gia lva
chon mat sd khach san 5 sao tigu bigu & TP.HCM lam ddi
tugng dé phan tich va minh hoa.

Tr khéa: Kign trac ngi that; my hoc kign trac; nghe
thugt trang tri; khach san; TP.HCM.

ABSTRACT

The trend of emphasizing aesthetics and visual appeal is widely popular
in the field of interior architecture and design, particularly in the
context of hospitality and resort projects. The emergence of a multitude
of hotels and resorts in Vietnam with desi gn concepts that prioritize
artistic expression and artistic experiences can be explained from
various perspectives, encompassing both professional and societal
dimensions. These include factors such as taste preferences, consumer
culture, international trends, contemporary creative perspectives,
elevated living standards and experiental needs, brand orientation,
business segment identification. The article selects and references
theoretical foundations in the fields of architectural and interior design
aesthetics to contribute to the identification and interpretation of
artistic decoration elements in contemporary hotel interiors. The author
has selected several iconic o-star hotels in Ho Chi Minh City as the
subjects for analysis and illustration.

Keywords: Interior architecture; architectural aesthetics; artistic
decoration; Hotels, Ho Chi Minh City.

1. DAT VAN PE

ngay cang xuat hién nhiéu nhu mét xu thé mdi, c6 thé ké dén

Cong trinh khach san dang déng vai trd quan trong trong doi
séng xa hoi, nhat 1a trong bdi canh Viét Nam uu tién thic day
nganh dich vy, du lich d€ phat trién kinh té va hoi nhap qudc té.
Hién nay & Viét Nam c6 nhiéu loai hinh khach san dugc phan loai
tUr cap d6 tiéu chudn dén cao cap, tu dich vu chon loc dén dich vu
toan phan, nhing loai hinh khdch san nghé thudt (Art Hotel) - mot
loai hinh khach san dé cao trai nghiém nghé thuat thi giac, nghé
thuat sap dat, tao hinh my thuat, xdy dung y tudng thiét ké dua
trén tinh thdm my va nhiing y tudng tao hinh déc dao, hay khdch
san “boutique” - loai hinh khach san cao cap c6 quy mé via phai,
dich vu tuyét hdo, cé nhiing b6 suu tap nghé thuat dac biét, khéng
gian dugc thiét ké théa man phan nhin va dé cao thdm my [7]
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Hotel Perle d’Orient Cat Ba - Mgallery, Legacy Yen Tu - Mgallery,
Hotel De Arts Saigon Mgallery, Hotel De La Coupole Sapa Mgallery,
Royal Ho6i An Mgallery, JW Marriott Phu Quoc Emerald Bay,
Intercontinental Danang Sun Peninsula Resort, The Reverie Saigon,
Park Hyatt Saigon... Ngoai viéc khai thac thé manh canh quan, khi
hau nhiét déi dac trung cla cac viing mién cuta Viét Nam, tinh ban
dia va ngudn cadm hing tir van héa dugc chu trong khai khac, thi
khéng gian noi that khach san tai Viét Nam ngay cang chuyén
minh vé hudng trang hoang, ¢6 hinh thic chinh chu va trau chuét,
bat mat han théng qua nhiing tao hinh khéng gian giau tinh nghé
thuat, st dung cac yéu t6 my thuat tao choang ngop thi giac, qua

) 1

dé dé cao “tinh tham my”, “tinh hoa my” va “théa man cam xuc
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thuédng thiic nghé thudt” ctia ngudi st dung. C6 phai day la xu
huéng dé cao tinh thAm my ma bé qua tiéu chi céng nang?

Bén canh cac ly gidi ti nhu cau thuc té xa hoi va chién lugc
kinh doanh trong thoi dai mdi clia cac thuong hiéu, xét vé cg s&
chuyén mén tao hinh my thuat va nghé thuat thiét k& co thé
nghién ctu tham khdo mot s6 ca s ly thuyét My hoc kién tric, qua
d6 nhin nhan nghé thuat trang tri co gia tri, ton tai can thiét va hop
ly trong dong chady nghé thuétiduong dai.

= ==t TS T8
Hinh 1. Tac phdm cla hoa si D8 Xuan Dodn déng vai tro diém nhan va dinh hudng
phong céch cho khong gian ni that Sanh khach san Hotel Des Arts (ngudn: Nguyén Hitu
Vinh)

2. PHUONG PHAP NGHIEN CUU

Phuong phap ti€ép can theo hudng nghé thuat hoc: nghién
ctiu két qua clia nghé thuat va cac tu tudng triét hoc vé nghé thuat
my hoc Kién tric, cac nguyén tac thi gidc va ing dung.

Phuong phap ti€p can theo hudng nhan hoc nghé thuat: dua
trén my hoc Kién truc xac dinh biéu hién nghé thuat, y nghia clia
nghé thuat, chiéu kich xa hoi cia nghé thuat, qua d6 phuc vu cho
con ngudi.

Phuong phap khao sat: Thuc hién khao sat truc ti€p khéng
gian ndi that cac cong trinh khach san tai TP.HCM.

Phuong phap téng hop, phan tich danh gia va phuong phap
d6i chiéu, so sanh: Tir két qua nghién ctu ly thuyét va két qua khao
sat, thuc hién téng hgp, so sanh, déi chiéu va dua ra nhiing nhan
dién co ban nghé thuat trang tri trong néi that khach san hién nay
tai Viét Nam.

3. MOT SO LY THUYET MY HOC KIEN TRUC

Tung c6 nhiéu céach ly gidi cho xu huéng dé cao hinh thuc va
tinh tham my nay, ca tinh dinh huéng ca thuong hiéu quan ly,
dén su hao phdng ctia chi dau tu, dén nhiing xu hudng cda thai
dai, nhu cau tiéu dung, thi hi€u tham my, dén ca ddu an cta doi
ngl sang tao thiét k& céng trinh... Bai viét nay tham khao ca sé ly
thuyé&t Nghé thuat hoc, ly thuyét My thuat hoc, ly thuyét Kién truc
va My hoc kién trdc, vi nghé thuat trang tri trong néi that vén dugc
tao ra bai cac hé tu tuédng my hoc, tu duy tao hinh khong gian, tao

hinh my thuat nhu bé cuc, dudng nét, nhip diéu, mau sac, vat liéu,
chiéu sang... Trong do, vi tinh két nGi mat thiét cta khong gian
kién trdc va khéng gian noi that, mot s6 quan diém cla ly thuyét
My hoc kién truc dugc tham khao dé€ nhan dién tinh dé cao trang tri
trong khéng gian noi that khach san, cac ly thuyét dugc dé cap
cling khéng nham tranh luan, va cham hay dinh huéng chd quan
t6i quan diém séng tao doc lap clia doi ngi thiét ké cac cong trinh.

Hinh 2. Téc phdm “Vuong hdu hoang gia” ctia hoa si Bui Hitu Hing & khdng gian ndi
that Art Gallery - Café Des Beaux Arts trong khach san Hotel Des Arts (ngudn: Nguyén Hiiu
Vinh)

Tai liéu The Aesthetics of Architecture (My hoc ca Kién tric) cta
tac gia Roger Scruton [6] a t6ng hop nhiéu quan diém dé cao sang
tao thdm my cho hinh thic céng trinh kién trac, 6ng van dung
nhiéu ly thuyét kién tric dé kéu goi ngudi sang tao trd vé vdi
nhiing nguyén tac dau tién trong ly thuyét kién trdc ducong dai:
“ngén ngit thdm my cua kién trdc vé ban chdt la thdm my cia cudc
séng thuding ngay, thdm my khéng tdch rdi véi cdc phong cdch nghé
thuat, ddc diém chi tiét, tinh biéu cadm, cdi dep va su cdn xung hai hoa
day y nghia giira ching”.

Hinh 4. Khdng gian ni that dugc trang tri nghé thudt theo phong cach Dong Duang
véi diém nhan Ia dén chum pha I& 6 trung tam Park Lounge khach san Park Hyatt Saigon
(ngudn: Nguyén Hiiu Vinh)

g
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Tai liéu My hoc kién triic cla tac gia Udng Chinh Chuong [4] xac
dinh Ly thuyét Kién tric co tir cach day 2000 nam do Vitruvius' dat
nén méng, sau d6 da lién tuc dugc phat trién va trd thanh ché dua
cho ngudi hoat déng sang tao kién trdc. Ly thuyét kién truc cé
quan hé mat thiét vSi nghé thuat, dugc thé hién & nhiing van dé
vé bé cuc, la mot bo phan ctia thdm my ma ban than no lai phu
thuéc vao mat nhan thic vé mat triét hoc. “ranh gidi gitia ly thuyét
ki€n truc vdi ly thuyét nghé thuat va thdm my thudng khéng ro
rang”. Ly thuyét kién trdc ti thdi C8 dai dén nay ludn xoay quanh
ba pham tru: “bén ving, thich dung (céng ndng), dep (thdm my)”,
luén la van dé dugc tranh luan trong hang ngan nam qua. Ly
thuyét kién tric cé thé hé théng thanh hai pham tru: thuyét dé cao
tinh trang tri va thuyét dé cao yéu t6 céng nang. Mét trong nhiing
van dé Vitruvius rat quan tam la van dé vé thdm my véi sau noi
dung: ti 1& xich, b6 cuc, can d6i va hai hoa, trang tri va st dung vat
liu. Ong cho réng van dé trang tri bé mat 1a su tuong thich gida
hinh dang va ndi dung, chr khéng phai la van dé t6 thém cac hoa
van hay hoa tiét.

Hinh 5. Nhip diéu hinh khoi va su chuyén tiép trong hanh lang trong khach san Park
Hyatt Saigon (ngudn: Nguyén Hiiu Vinh)

My hoc kién tric cing dé cap dén nhom céac thuyét cé lién
quan dén hinh thic va tham my, gém cé:

- Thuyét Luéng tdng chia vé dep céng trinh kién trdc thanh hai
cap do “dep hinh thic” va “dep nghé thuat”. “dep hinh thic” dugc
xem la cai dep chi ¢6 tinh chat thdm my nhu su hai hoa vé ti I&, su
can bang, su déi xting, cai dep hu thuc, mau sac dep, canh tri dep,

IMarcus Vitruvius Pollio (80-70 TCN - 15 SCN), 1a mét kién truc su,
k§ su ngudi La Ma. Cudn sach De Architectura (Mudi cudn sach vé
kién truc) duoc coi 1a Iy thuyét kién tric cb nhit cua loai ngudi, anh
huéng marnh mé sir phat trién kién tric sau nay.
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dung dé théa man phan thi giac va cac nhu cau thudng thuc dai
chung. Hon céi “dep hinh thic” mét bac hoac mot tang chinh la
“dep nghé thuat”, day la cai dep dugc dién giai c6 néi dung, phan
anh hodc tac déng dén xa hoi, c6 nhiéu gia tri khac nhau déi vdi ca
nhan hodc cong déng xa hoi, co suc truyén cadm va tac dong dény
thuc, tinh cdm, déng luc sang tao va thu hudng cda séng cla con
ngudi. Pep nghé thudt mang tinh séng tao.

- Thuyét “vui suéng” dé cao vé dep hinh thic, ngén ngit hinh
tugng, vé dep clia sy hoan chinh, hai hoa, sinh dong. Thuyét nay
dé cao qua trinh sang tac chu trong cac bé phan riéng lé tinh té,
tinh xdo, trong khi hinh khéi téng thé phai d6 sé, hoanh trang, an
tugng. “Hegel®> miéu td “my hoc sudng vui” clia cac tac phdm nghé
thuat dem lai niém say mé néng nhiét, phat huy dugc gia tri my
hoc vé hinh thuc” [4, tr.63].

Trong khi d6, Alberti® cho rdng “trang hoang phai dep”,
mai dugc vui sudng”, “sudng bung dep mat”, tat ca do déu la my
hoc va trang tri” [4, tr.63]. Bén canh dé méi quan hé gilta cac yéu t6
cda kién trdc nhu hinh dang, két cdu, mau sac, trang tri, dia chat,
tinh ly co, ty 1é va su hai hoa cling dugc danh gia cao trong thuyét
“vui suéng”. Ty Ié hai hoa da lam con ngudi sinh ra tu tudng my
hoc kién trdc v6i cdm giac vui sudng. Ty |é hai hoa dya trén ty 1é
hinh hoc va s6 hoc lam nguyén tac “dep hai hda” 8n chia trong ly
tinh.

- Thuyét ich my la hé tu tudng trong kién trdc c6 quan hé gén
bé vdéi tinh thuc dung va sy hiéu qua, cho rang ngudn géc clia my
hoc kién tric xuat phat ti diéu kién tu nhién, béi canh xa hoi va
tinh thuc dung ctia n6 chi khong phai xuat phat tur cac loai cach
thiic (phong céch, kiu dang). Thuyét ich my dugc biéu hién & hai
loai hinh thai cha yéu la: vé dep cla sy “so sanh vai sinh vat” va “vé
dep so sanh véi may méc”. “hiu dung tuc la dep, dep la thich hgp,
la hGtu dung, la htu ich” [4, tr.55].

Ngoai ra, tai liéu Ly thuyét kién tric cila nhém tac gia Nguyén
Manh Thu, Phung Buc Tudn [5] gém cé cac quan diém sau day:

- Ly thuyét kién tric cda Leon Battista Alberti* dua ra cac dinh
nghia co ban vé cai dep va trang tri. Alberti la ngudi dau tién quan
niém thdm my 13 su hai hoa va théng nhét, dé6 la cai dep cla sy
chudn muc, dé cao nhimng luat 1& va quy tic trong kién tric cé dai
dua trén co sé clia ty lé toan hoc.

- Ly thuyét kién trdc ctia Giovanni Battisa Piranesi® thoi trung
va can dai tai nuéc Y cho réng su phong phu vé hoa tiét, hoa van la
hop véi quy ludt tu nhién. Su khac nhau trong cach st dung vat
trang tri Ia do anh hudng cua su khac biét gilra cac qudc gia va tinh
chat cta cong trinh.

- Ly thuyét kién truc cta Francesco Milizia® thoi trung va can
dai tai nuéc Y khdng dinh pham tru cai dep la trugc hét sau d6 méi
dén thich dung va cuéi cung la bén viing. “Trang tri du di trusc

" u

2Georg Wilhelm Friedrich Hegel (1770 - 1831), 1a mot nha triét hoc
cta Btrc, dugc coi 1a nguoi sang 1ap ra cht nghia duy tam Dec.
3Leon Battista Alberti (1404 - 1472), 1a mot Kién tric su, nha triét
hoc ¢ nhiéu tac pham kién truc ndi bat nhét thoi ky Phuc hung va
cac tac phém trong linh vyc van hoc, héi hoa, khoa hoc, ngdn ngir.
Ong 13 ngudi phat minh ra luat phdi canh trong kién tric.

4Leon Battista Alberti (1404 - 1472), 1a mot Kién trac su, nha triét
hoc ¢6 nhiéu tac phdm kién triic ndi bat nhit thdi ky Phuc hung va
cac tac phim trong linh vuc vin hoc, hoi hoa, khoa hoc, ngén ngit.
Ong 1a ngudi phat minh ra luat phdi canh trong kién tric.

SGiovanni Battisa Piranesi (1720 - 1778 ), la mét nha khao ¢b hoc,
kién trac su va nghé si c¢b dién nguoi Y.

SFrancesco Milizia (1725 - 1798), l1a mét nha st hoc, nha Iy thuyét
kién trac va viét lich st nghé thuat nguoi Y.
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nhung phai xudt phat ti céng néang, chi tiét kién trdc can cé 1é
phai, su hgp ly, tinh chan thuc va su da dang cta hinh thic biéu

hién” [68, tr.16].
- ”' = i
) .

.

Hinh 6. Su da dang hoa van va bé mat vat liéu trong phong ngd khach san The
Reverie Saigon (ngudn: Nguyén Hitu Vinh)

- Ly thuyét kién tric cla Gottfried Semper” thdi trung va can
dai tai Duc dua ra ly thuyét bao che va van dé da mau sac trong
kién tric, ung hd sy phong phi vé mau sic nhu la yéu cau bat
budc cla ty nhién, tao nén tinh thdm my. Gottfried Semper cho
rang nhan t6 thé hién chinh 1a két cdu bao che chi khéng phai la
két cdu chiu luc va can cé su gia cong dé két cau d6 céd dugc gia tri
thdm my.

- Ly thuyét kién trdc cta John Ruskin® thoi trung va can dai tai
Duic c6 ban vé ly thuyét trang tri khi cho rang nhiém vy cda vat
trang tri la Iam cho con ngudi cdm thay vui thich. Ong quan niém
rang yéu té tu nhién, thé gidi dong vat va thé gidi thuc vat la
nhimng hinh mau cta vat trang tri, va nhiing hinh mau dy nhung la
dai dién cho su sang tao.

Gottfried Semper (1803 - 1879), 1a mot kién tric su, nha Iy thuyét
kién triic va nha phén binh ngh¢ thuat, gido su dai hoc ngudi Drc.
8John Ruskin (1819 - 1900), 1a mot nha vin, nha triét hoc, nha phé
binh ngh¢ thudt, nha thong thai ngudi Anh, thoi dai Victoria..

- Ly thuyét kién trdc cta Louis H. Sullivan® thai trung va can
dai tai My quan tam dac biét dén moi quan hé gilra cong trinh kién
tric va vat trang tri, hinh thanh tir nguyén tac hiu co gitta céng
nang - hinh dang. Viéc trang tri la két qua cla su phat trién logic,
hinh dang cong trinh né phu thudc vao chic ndng clia céng trinh.
Viéc trang tri phai khong dugc giéng nhau, va chuyén déi trong bg
cuc trang tri cing khéng dugc phép, vat trang tri trd thanh phan
khéng thé thiéu, 1a diém nhan gilta cdng trinh.

ey

- e | 4
Hinh 7. Gém hiing tir ty nhién trong trang tri tham san tai 03 khach san
Nguyén Hitu Vinh)

Bén canh thuyét dé cao trang tri cta ly thuyét kién tric, co
mot hé tu tudng doi lap vai trang tri chinh la thuyét dé cao cong
nang (cé thé goi la “phan trang tri”). Ly thuyét kién trdc cGia Andrea
Palladio (1508 - 1580) thai trung va can dai tai nudc Y, Ly thuyét
kién trac cta Carlo Lodoli (1690 - 1761) thai trung va can dai tai
nuédc Y, Ly thuyét kién tric ctia Eugefnee Emmanual Viollet - le -
Duc (1814 - 1879) thdi trung va can dai tai nudc Phap, Ly thuyét
kién tric cla Karl Friedrich Schinkel (1781 - 1841) thdi can dai &
Duc va Ly thuyét kién tric thai Hién dai Modernism la nhiing tu
tudng dé cao cdng nang, tiéu chuan. Ho quan niém gia tri tham
my c6 vai trd thap hon su tién dung, “khéng thé c6 cai dep khéng
c6 cdng nang”, “cdbng nang va biéu hién la mot”, “vat trang tri
khéng bi loai bd, ma ching phu thudc vao tinh chat cong trinh”.
Carlo Lodoli khdng dinh “bén viing, ty I&, tién nghi va trang tri
hoan toan phu thudc vao céng ndng”. Eugefnee Emmanual Viollet
- le - Duc lai nhan manh “tam quan trong cda lich st, chinh tri, ton
gido, va van hoa dan gian déi vai kién truc, dac biét la vai tro cda
cong nghé”.

TU thoi C8 dai, ba pham tri co ban cha kién tric da dugc xac
dinh nhung cai quan trong nhat van la thdm my, cho rang con
ngudi la trung tadm cda v tru. Cac thuyét vé trang tri, ti 1 thiic cot,
tinh thdm my dugc dao sau va nghién ctru. Dén thai ky trung can
dai, ba pham trli co ban cua kién trdc ti thai C8 dai van con y
nghia clia né nhung trat tu sdp xép da thay déi. Céng nang trd nén
quan trong hon thdm my, vi vay cac thuyét vé “phan trang tri”
cling tUr d6 ma xuat hién. Dén thai Hién dai, cong nang dugc cho la
chiém linh thai ky d6, trd thanh trao luu Quéc té (International
movement), cac thuyét dé cao codng nang, két cau, vat liéu cling tur
dé ma xuat hién nhiéu hon bdi vi su phat trién thoi ky céng
nghiép, may moc, ky thuat.

Dén thai ky Bucng dai, cac ly thuyét kién tric khong con thé
hién sy théng nhat cao dé trong quan diém nhu thai Hién dai, c6
su tén tai song song cla cac quan diém, nhiéu khi rat trai ngugc
nhau. Louis Kahn (1901 - 1974) da két hgp quan diém c8 dién vai
tu tudng hién dai, két hop gilta ngoén nglr clia cac thoi dai da qua
vGi ngdn ngit cda kién trac hién dai. Ly thuyét kién trac duong dai

A
(nguén:

9Lpuis H. Sullivan (1944 - 2020), 1a mot kién trac su, nha phé binh
kién trac nguoi MY, 1 nguoi sang tao ra nha choc troi, ¢6 anh hudng
16n dén truong phai kien trac Chicago.
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cling dugc danh diu bang nhing quan diém thoat khoi chd nghia
Céng nédng trén cd s& md rdng va phat trién cac luan diém cha nd
trén mot binh dién mdi véi cac yéu té sinh hoc va sinh thai.

Hinh 8. B9 suu tap do ndi that danh tiéng cla Prosavi trong phong Suite cla khach
san The Reverie Saigon (ngun: Nguyén Hitu Vinh)

Tuy céc thuyét dé cao cong nang phat huy stc anh huéng
manh mé, nhat trong thoi ky chi nghia Hién dai (Modernism) va
con c6 suc anh hudng 16n dén ngay nay, nhung tu tuéng dé cao
thdm my va trang tri da trai dai theo lich st triét hoc, lich st nghé
thudt cling véi cac ly thuyét kién truc, ly thuyét my hoc kién trac ti
c6 dai dén nay.

Dua trén viéc tham khdao moét s6 tu tudng My hoc va ly thuyét
Kién truc trén day, nhan dién mot cong trinh, mét khéng gian kién
trdc - ndi that c6 thé dugc hé théng dua trén hai pham tru: thuyét
dé cao trang tri (dé cao yéu t& thdm my), thuyét dé cao yéu té
cong ndng (thudc thai ky chd nghia hién dai Modernism).

4. NHAN DIEN NGHE THUAT TRANG TRi TRONG CONG
TRINH THUC TE

Thong qua qua trinh khao sat thuc té ndi that 03 céng trinh
khach san 5 sao tiéu biéu tai TP.HCM, dudc su gidi thiéu - cung cap
thoéng tin tU bd phan quan ly cung nhiing danh gid chuyén mon
dua trén cac nguyén tic thiét k&€ ndi that va bo tiéu chudn va
hudng dan thiét ké cta thuong hiéu, c6 thé nhan dién dic diém
chinh vé nghé thuat trang tri trong méi khach san nhu sau:

Hotel Des Arts Saigon la thuéc nhanh thuong hiéu Mgallery
Collection clia tap doan Accor tai Viét Nam, khach san dugc thiét
ké dua trén cdm hing goi nhé vé thoi ky nhitng chuyén du hanh
vé mién vién Béng danh cho tang I6p thugng luu. Khéng gian noi
that duoc thiét ké pha tron nét Déng Duang, chut ¢é dién lang
man vdi tinh duong dai, thé hién thédng qua cac tién nghi sang
trong dang cdp cuda thé ky 21 cling véi nhiéu tdc pham my thuat.
Khach san trung bay, quéng b3, ton vinh va kinh doanh céc b suu
tap nghé thuat gia tri cla Viét Nam. B6 tadc pham nghé thuat hoi
hoa hién tai dugc trung bay thudc cac hoa si Dang Xuan Hoa, D6
Xuan Doan, Bui Xuan Phai, Bui Hiru Hung, Tran Luu Hau, Nguyén
Tu Nghiém, Hoang Tich Chu, D6 Quang Em, H6 Hitu Tha, Phuong
Qudc Tri, Nguyén Van Chién. Ngoai khong gian Art Gallery - Café
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Des Beaux Arts dé& dap Ung chuc ndng trung bay chinh, noi day
cling c6 bod suu tdp gém Chu Dau va cac tdc phdm diéu khic
Champa. Cac tac phdm héi hoa, diéu khic, my nghé va cac bé suu
tap hién vat gia tri con lai dugc phan bé nhiéu nai tir sdnh don,
hanh lang, nha hang, lounge va sanh cac tang va phong ngu. Téng
thé hinh dang clia cac yéu té san - tudng - tran clia khéng gian cha
trong su tinh t&, khéng dé cao su choang nggp va long lay.

Park Hyatt Saigon la khach san 5 sao thudc chudi thuong
hiéu danh tiéng Hyatt vdi vi tri trung tam dac dia. Khach san dugc
thiét ké theo phong cach Bong Duong két hgp trang tri my thuat
phan dnh nét dep van héa, phong tuc clia con ngudi Viét Nam.
Khach san cé bo suu tap lugng I6n tranh son dau, d6 gom, tranh
théu thu cong va cac d6 son mai clia nhiing nghé nhan Viét Nam
ndi ti€ng qua nhiéu thai ky nhu hoa si Bui Hiru Hung, Nguyén Van
Hai, Ha Huynh My, Uyén Huy... Diém ndi bat vé t8 chic khong gian
va hinh dang khéng gian ndi that cta Park Hyatt Saigon la khai
thac tron ven tdm nhin ra cong vién Lam Son théng qua hé cla sé
cao c6 cac khung 14 séach dac trung Bong Duong va mot cach trang
tri noi that day tao nha, thanh lich. Tran cla hau hét cac khong
gian cé chiéu cao va ti Iéiz:i hoa goi su am clng.

Hinh 9. Su két hgp giita bé mat vat liéu, hoa tiét gach va da, hoa van tham san va
den pha & trong sanh chinh khach san The Reverie Saigon (ngudn: Nguyén Hiiu Vinh)
The Reverie Saigon la khdch san 5 sao cla tap doan Van
Thinh Phat nam tai trung tam phé di bé Nguyén Hué, Quan 1,
TP.HCM. Khéch san c6 tam nhin dep bao quat toan b trung tdm
thanh phé va séng Sai Gon, dugc thiét ké bang cdm hing tu
nhiing thuong hiéu noi that néi tiéng cdia Y, danh thuc tri tudng
tugng, khai day cac nhu cau trai nghiém sy tién nghi va nghé thuat
hoa my, sang trong va ngoan muc. Khach san ¢ ddu an dac biét va
tién phong vé nghé thuat trang tri khi khéng gian néi that st dung
san pham d6 dac, d6 trang tri va vat liéu 8p bé mat clia cac thuang
hieu danh tiéng t& Y nhu Baldi Home Jewels, Cassina,
Colombostile, Giorgetti, Rubelli, Poltrona Frau, Medea, Venini,
Visionnaire, Vgnewtrend, Prosavi. Su da dang vé kiéu dang, phong
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cach, chat liéu, nghé thuat ché tac thi cong cao cap, ky thuat chiéu
sang, nguyén tac bai tri b6 cuc va san phdm dugc bao chiing tir cac
thuong hiéu Y c6 tudi tho tir 100 - 300 da gilp tao nén mét phong
cach noi that thu hat thi gidc, mau sac ruc rd, hoa van sinh déng,
khéng gian nhiéu tang I6p trang tri, gay cdm giac choang nggp, c6
phong céch khac biét.

Dua trén cac ly thuyét my hoc dugc tham khao phia trén, két
hop véi két qua khao séat 3 cong trinh khach san 5 sao tai TP.HCM
trén day, c6 thé duc két qua nhiing dac diém nhan dién co ban:

4.1.Tinh c6ng nang va thdm my luén tén tai song song

Yé&u t& thdm my cla nghé thuat trang tri ludn di sau cac tiéu
chudn céng ndng va van hanh. Déi véi ngudi sir dung, cdng ndng
va thdm my cé thé doc 1ap vé nhu cau trai nghiém (céng nang) va
thudng thuc (thdm my) tuy vao déi tugng st dung nhung biéu
hién clia “nguyén tac hitu co cong nang va hinh dang”.

4.2. Mot tac phdm nghé thuat c6 nhiéu tang gia tri

Cac tac phdm nghé thuat co gia tri va y nghia ti chinh cht thé,
sau do tiép tuc tham gia dé tao nén mot chi dé nghé thuat I16n
hon cho mét khong gian. Tac phdm trung bay khéng chi “dep hinh
thic” ma gdép phan nang gia tri “dep nghé thuat”, ndng cao trinh
dd cdm nhan va nhu cau thudng thic nghé thuat cla ngudi su
dung.

4.3. Khoéng gian dep va c6 gia tri, cé ich. Tinh “ich my”, céi dep
cla khéng gian noi that théng qua gia tri thdm my, gia tri lich s,
tén tudi va danh ti€éng clia cac tac gia da khing dinh gia tri riéng
biét va c6 ich clia nghé thuat trang tri so véi nhiing yéu té khac
nhu Ung dung céng nghé, cac giadi phap trang tri tir tu nhién. Diéu
hitu ich 16n la nghé thuat trang tri gitp truyén tai nhimng dong
chdy séng tac nghé thuat cda lich s& my thuat Viét Nam va vén héa
dan gian - truyén thng di vao doi s6ng hién dai.

4.4. Luat lé va quy tic chudn muc, ti 1& hai hoa

Cang dé cao tinh thdm my, thi cac quy luat trang tri, bé cuc
cang dugc ddy manh, nhiéu khong gian trong 3 cong trinh khach
san dat ti 1& hai hoa, bai tri b6 cuc c6 nguyén ly chuyén tiép va dadm
bao nguyén tac can bang déi xting va khéng déi xing, nhip diéu
va muc dé tuong phan phuc vu t6t cho trai nghiém thi giac. Hinh
dang khéng gian, ti 1& hinh khéi clia cac yéu t6 két cau va dé dac
noi that, dé trang tri dugc sdp dat tao cac diém nhan chudn muc va
can béng vai ti 1é ngudi st dung khéng gian, dat chudn céng thai
hoc.

4.5. Nguyén tac diém nhan khong thé thiéu

TU mot tac pham hay bo suu tap, tir cac truc giao thong chinh
phu va cac khong gian 16n nhé déu ludn xuat hién cac doi tuong
dugc trang tri, tao hinh dac biét dong vai tro 1a diém nhan.

4.6. Ngudn cdm hung tu thé gigi tu nhién la hinh mau cho
trang tri

Nguén cadm hiing t tu nhién qua nhiéu cap dé mé phéng, ta
thuc cho dén &n du, triiu tugng déu ggi su lién tudng dén vé dep
phong phu cla tu nhién. Mau sic, chat liéu, bé mat, cau trdc tu
nhién duoc khai thac t6i da dé khéng gian ludn mang hai thé cta
thé gidi tu nhién.

4.7. Sy phong phu cla ti 1é va hoa van

Cac dién san - tudng - tran va cdu tric cac bé mat cia d6 dac,
van dung la su phdi hgp cda tSi thi€u ba cap dé trg 1én cla ti lé,
kich thudc va mat do, c6 su chuyén ti€p va can bang. Ngon ng
hoa tiét hoa véan luén c6 su tim toi va sang tao mai mé.

4.8.Da dang mau sac

Mau sac trg thanh ngén nglt ch dao va tac déng nhanh nhat
dén thi giac. Phan I6n cac khéng gian dugc dung gam mau trung
tinh nong hodc lanh, nhudng phan 16n sy da dang va bién hoa
mau séc danh cho d6 néi that va trang tri my thuat. Mot s6 giai

phap mau sdc manh thudng danh cho khéi cong cong va giai tri,
dugc biéu dat thong qua bé mat vat liéu.

4.9 Hinh thuc va két cdu bao che trang tri

Két cau kién truc ctia khéng gian gan nhu bién mat, nhimng két
cau bé mat bao che dugc xtr ly bang nhiéu hinh thiic tr mau sac,
vat liéu, nhip diéu, hinh khéi, hoa van, anh sang da théa man cho
nhu cau thudng thic cac yéu té trang tri nghé thuat ctia ngudi s
dung.

5. KET LUAN

Dua trén cac ly thuyét My hoc kién tric, cac biéu hién cla
nghé thuat trang tri trong noi that khach san chi dugc nhan dién &
budc liét ké co ban. Su da dang cta nghé thuat trang tri con phu
thudc vao cac ca s& ly thuyét my hoc nghé thuat khac, co khi yéu
t6 ly thuyété dugc gidm nhe dé nghé thuat trang tri dugc ly gidi
bang hé quy chi€u khac nhu két qua cac cong trinh, tac phdm tur
thuc tién; c6 khi vai trd cda chi nghia thuang hiéu (brandism)
dugc ddy manh va lam gidm vai trd clia ngudi thiét ké sang tao; c6
khi cac quy luat tao hinh phu thudc hoan toan vao tam ly nguai st
dung, thi hiéu s6 déng, nhu cau ctia cac phan khuc khach hang va
cac xu hudng mdi cda thai dai. Tuy vay, viéc tham khado va ung
dung céac co s& ly thuyét My hoc kién tric luén can thiét va can
dugc tiép tuc dé gilr viing tinh Iy luan va nén tang khoa hoc, qua
dé giup cho hé tu tudng, manh cdm hing sdng tac tU hinh thic
dén cong nang cla cong trinh dugc thuyét phuc ti ly thuyét dén
thuc tién, mang lai nhiing gia tri “luéng tang” cao hon cho nghé
thuat trang tri.

Tinh thdm my cta khéng gian noi that 1a két qua tur su két hgp
cla hai cong viéc chd dao: t6 chic khéng gian, phan bé chic ndng
va ddm bdo céng ndng cung véi sang tao khong gian, sdng tao
nghé thuat trang tri cGia ngudi thiét k&. Yéu t6 thdm my khong thé
tach rdi véi cong nang, phai phu hop véi dic diém khoéng gian, vé
phia khong gian kién trdc phai la su ggi md cho nghé thuat trang
tri.
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TGM TAT

Be tdng siéu tinh ndng UHPC |a mét loai bé tang tién tiéh vai lich sir hink
thanh va phat trién trén ba muoi ndm. Cac thanh phén trong bé tang siéu
tinh nang UHPC dugc t6i vu hda mét cach nghigm ngat dudi ti [@ nudc
trén xi mang nha hon 0.25. Nhiv céc dic tinh co hoc va da bén vugt trdi,
be tong siéu tinh ndng da dugc tng dung rang rai dudi nhiéu dang ket
céu khac nhau. Dic bigt, loai vat ligu nay rédt pho hop cho céc ket cau
chiu tai trong lan, nhip lén va dudi diéu kign mai trugng khdc nghigt nhu
an man hay xam thyc. Vai myc tieu thac day su hiéu bigt va tang cuang
viec img dung |oai vat ligu ndy vao thyc tién xay dung & nudc ta, nghién
ciru hién tai trinh bay tong quan, thuc t€ vé viec (ng dung bé tang siéu
tinh nang UHPC trong cac két céu dam nhip lan.

Tir khda: Bé tong siéu tinh nang UHPC; dam nhip lén; dém hap du
irng lre; cép phdi.

ABSTRACT

Ultra High Performance Concrete is an advanced concrete that has
been developed over thirty years. The components of UHPC are
rigorously optimized with a water-to-cement ratio smaller than 0.25.
UHPC offers a wide range of structural applications because of its
outstanding mechanical properties and durability. This material is
particularly suitable for structures that are subjected to heavy loads,
long spans, and aggressive conditions such as corrosion. With the aim
of promoting understanding and enhancing the application of this
material in the construction sector in Vietnam, the current research
provides an overview and practical insights into the application of
UHPC in large-span girder structures.

Keywaords: Ultra high performance concrete; larger-span girders;
prestressed box girders; mix design.

1. THANH PHAN VA DAC TiNH CO LY CUA VAT LIEU UHPC

Hén hgp clia bé téng siéu tinh nang (UHPC) thudng bao gom
cac thanh phan co ban: xi mang, silicafume, silicafloor, tro bay, cat
hat min, chat khr nudc va mot lugng phu hgp sgi thép hoac soi
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téng hap [1,2]. Trong hén hgp UHPC, cét liéu thé dugc loai bd hoan
toan dé dat dugc dd déng nhat trong ma tran vat liéu. Thanh phan
cdp phéi ctia UHPC dugc t6i uu bang cach sir dung nhiéu loai hat c6
dudng kinh khac nhau, gitp tang kha nang lién két clia xi mang vdi
c6t lidu, gidam 16 rdng trong qua trinh dién ra phan tng thay hda,
qua dé gilp gidm do x6p dén muic thap nhat. Sgi thép trong hén
hop UHPC cai thién dang ké d6 bén déo va kha nang chiu kéo cla
vat liéu nay [3].

Hinh 1. Ma trén vt liéu clia bé tong thudng (a), bé tong cuong do cao (b) bé tong
siéu tinh nang UHPC (c)

Hinh 1 minh hoa ma tran vat liéu cla cac loai bé tong thuong,
bé tong cudng dé cao va bé téng siéu tinh nang UHPC [3]. H&n hgp
clia UHPC khéng bao gém cac hat cét liéu I6n, dugc phat trién
bang cach st dung cét liéu min véi kich thudc t6i da la 0,6 mm [4].
Hinh 2 so sénh ti 1&é nudc trén xi mang (N/X) cda bé tdng UHPC so
véi bé tdng thudng va bé tong cuong doé cao. Bé tong thudng co ti
& N/X Ién dén 0,6 trong khi ti 1& nay & bé tong cudng dd cao
khodng tur 0,4 dén o,3. V&i UHPC, ti [é N/X gidam xudng nhé hon
0,25. Viéc da dang thanh phan hat véi nhiéu loai dudng kinh khac
nhau két hgp vdi ti [& nudc trén xi mang rat thap giup tang cudng
dé dac chac ctia ma tran vat liéu. D6 x0p cla bé téng thudng la
khodng 10% [5], gia tri nay vSi UHPC c6 thé gidm xuéng 1,43% [6].

Thii giam
1916 1543 1972 2000 2005
I I I I I

10 03 0,6 0,4 02 ]
T114 nwde - xi mng
Hinh 2. Ti 1é nudc /xi mang cda cac loai bé tdng [7,8]
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Hinh 3.Cuong dd nén (a) va kéo (b) clia UHPC so vdi BT thudng [9]

Hinh 3 minh hoa dudng cong Uing suat bién dang khi nén va
kéo clia UHPC so véi bé tédng thudng [9]. C6 thé thdy cusng d6 cla
UHPC khi nén va kéo cao hon déang ké so vai bé tong thudng. Bién
dang ti d6i (strain) trong cac mau thi nghiém véi UHPC khi nén c6
thé dat t6i 0.008 va khi kéo la 0.006. Ung xu sau khi dat dinh cuta
UHPC cling cho thdy su khéc biét I6n so vai bé tong thudng, trong
d6 dudng cong Ung sudt-bién dang thé hién ung x déo (ductile-
behavior). Ung xt nay lién quan chat ché dén ma tran day dac va
ham lugng c6t sgi trong hén hgp ctia UHPC, gilp gidm tinh gion va
tang cuong tinh déo cla bé téng.

Hinh 4 so sanh d6 bén clia UHPC so v&i bé tdng thudng duéi tac
dong cta cac diéu kién thi nghiém khéac nhau (hé sé ti lé lay la 1
do6i vai bé tdng thuong) [10]. UHPC cho thay d6 bén vuot trdi so vai
bé tong thudng trong tat ca cac trudng hop. Vi dy, ti 1é chéng an
mon cda UHPC la 0.05 so véi 1 clia bé tdng thudng, tuc la kha ndng
ch6ng an mon ctia UHPC cao gap 20 lan so vai bé tong thudng.

1
2.8
25
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0.2 r
g e f— m— !

Anman Thidmthdy Thémodu Thdm Cac
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BEUHPL m BT thirerag

Hinh 4. D bén ctia UHPC 50 v6i bé tong thudng

2. TINH HINH UNG DUNG CUA UHPC TRONG CAC DAM NHIP
LGN TREN THE GIGI VA G VIET NAM

Dén nay, chua c6 mot dinh nghia chinh xac vé dam nhip 16n.
Khai niém dam nhip I6n sit dung trong nghién ctru hién tai dugc
hiéu 1a dam ¢6 nhip 16n hon 20m, theo dinh nghia cda Salahuddin
va déng nghiép [11]. Dam nhip 1én dugc st dung trong cac céng
trinh ha tang nhu cau, nha thi dau, nha ga san bay hodc cac céong
trinh cong nghiép, noi can khéng gian lién tuc véi budc khung I6n.

Tai My, dam nhip 1én dau tién st dung UHPC la cho két cau cau
Mars Hill 8 Quan Wapello, lowa (Hinh 5) [12]. Cau c6 nhip dai 33 m
vGi cac dam chir | du Ung luc cao 1,07 m. Mdi dam chiia 47 sgi cap
ung luc cé dudng kinh 15,2 mm méi sgi.

Hinh 5.Cau Mars Hill, lowa, USA

Hinh 6a minh hoa két cdu cau UHPC st dung dam hinh ch( pi
dugc xay dung & Buchanan County, IA, vao ndm 2008 [13]. M3t cat
ngang, nhu thé hién trong Hinh 6b, tuong tu nhu mat cdt chir T doi
nhung c6 cac mép dudi & udn cong ra phia ngoai. Dam chir pi c6
chiéu cao 838m va chiéu réng 2540mm.

(a)

| 2540

A4

305 1283 4»‘

(b)

Hinh 6. Cau Buchanan County, 1A, USA (a) va mat cdt ngang clia cau
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(a) (b)

Hinh 7. Toa nha cao tang New York City (a) va Leonard (b)

Hinh 7, cac tda nha cao tang ¢ My st dung két cadu dam nhip Ién
UHPC [14]. Toa thap Newyork cao 541m, véi cac két cau chiu luc
thanh manh, t8i uu hda khéng gian va gidm thiéu lugng vat liéu st
dung so vdi phuong an dung vat liéu bé tong thuong. Toa thap 56
tang Leonard, Manhattan la dang can ho trong dé cac tang dugc bé
tri so le nhau, khéng cé tudng ngdn chia trong céc can ho. Cu dan
c6 thé bé tri khéng gian séng theo y muén hodc két hgp cac can hé
theo chiéu ngang hodc chiéu doc.

Cay cau véi dam nhip I6n dau tién st dung UHPC & Canada la
cau danh cho ngusi di bé & Sherbrooke, Quebec [15], nhu thé hién
trong Hinh 8. Bay la mét dang két cau cau lién hgp UHPC va thép
dugc xay dung tir sau doan ghép néi ddc sdn véi nhip 16n nhat 1én
dén 60m.

Hinh 9. Cau Glenmore, Calgary, Canada
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Hinh 9 cho thdy cau di boé Glenmore & Calgary, Canada [16], su
dung dam du ting luc chir T dai 33,6m. Dam cau bac qua dudng cao
t6c tam lan xe ma khéng cé bat ky tru d& nao. Kich thudc 16n nhat
clia dam cau la cao 1,10 m va rong 3,60 m vGi 42 thanh thép du ting
lyc dudng kinh 15mm méi thanh.

Tai Phap, viéc ing dung UHPC vao xay dung cac két cau nhip
I6n cing dugc trién khai tUt s6m. Nam 2005, cau di bé Pont du
Diable bac qua hém nui gan Montpellier, Phap [17] da dugc xay
dung (Hinh 10a). Mat cit ngang cau gém hai dam hinh xuong cao
1,8 m véi ban bung day 120 mm (Hinh 10b). Cac dam cau dong vai
tro via la bé phan chiu lyc chinh vira cé chiic nang nhu lan can bao
vé. C6 15 doan duc san dai 4,6 m tuong dong tao nén két cau voi
téng chiéu dai gan 70m.

1

(a)

920
1800
1880
485+ ——910——>+—485—>
> 3(; Cable 2
539/ Y% Cable 1
D& 260

1 Cable 3

(b)

Hinh 10. Cdu di bo Pont du Diable, Phdp (a) va mét cat ngang cau (b)

Cay cau Pont de la Chabotte & Phap [18] véi két cau dam dy
ung luc UHPC c6 nhip 47,40 m dugc tao thanh tir 22 doan duc sén,
trong d6 18 doan tiéu chudn, méi doan dai 2,44 m va 2 doan dai
0,59 m (Hinh 11). Két ciu cla cau nhe hon dang ké so véi phuong
an bé téng théng thudng. Trong dé khoi luogng bé tdng UHPC sut
dung chi bang 40% khaéi lugng bé tong I6p C44, cho phép hoan
thanh céng viéc 1dp dung trong thai gian rat ngan. Ngoai ra con
mét s6 cy cau tiéu biéu khac st dung dam nhip Ién UHPC c6 thé
ké dén nhu Pont Pinel véi nhip gan 30m hay Pont sur I Huisne véi
nhip dai 65 m.

Hinh 11. Cu Pont de la Chabotte, Phép
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Cong trinh nhip I6n dau tién st dung vat liéu UHPC & Nhat Ban
la cau bo hanh Sakata-Mirai vsi dam nhip dai 50,2 m, nhu minh hoa
trén Hinh 12 [19]. Cap du Ung bao gém 31 soi (duong kinh 15,2
mm). Chiéu cao mat cdt dam thay d6i tr 550mm dén 1650 mm &
gitta nhip dé dam bao dd véng I6n nhat khéng vugt qua ti 1é 1/600
nhip dam. Chi phi xdy dung cau nay tiét kiém khoang 10% so vdi
phuong phap st dung bé tong cét thép théng thudng. Ngoai ra,
cay cau GSE Bridge [20], Tokyo két cau chinh la dam nhip 48m hay
Tokyo Monorail [21] v6i ddm nhip 40m la cac cong trinh tiéu biéu
khac stt dung dam hop UHPC ting luc trudc.

Hinh 12. (au Sakata-Mirai, Nhat Ban

Hinh 13. Cau Seonyu, Seoul, Han Quéc

Tai Han Quéc, du an xay dung cau Seonyu, Seoul [22] la du an
I6n dau tién ing dung UHPC, nhu minh hoa trén Hinh 13. Dam chiu
luc 1a dang dam cong du Ung luc véi mat cat cha T kép. Chiéu cao
dam la 1,3 m duing cap du tng luc dudng kinh méi soi la 12,7mm.

(@)
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Hinh 14. Thi nghiém dam hdp lién hgp dy ting luc UHPC (a), mét cat ngang tai hai
dau dam (b) va tai vi tri gitia dam (c)

Hinh 14a minh hoa thi nghiém kiém tra kha ndng chiu luc cda
dam hop tng luc trudce lién hgp UHPC. Dam dugc st dung cho két
cdu cau duong sat tai Han Quoc [23]. Chiéu cao clia dam la 2m,
chiéu rong 2,5m. Tai vi tri hai dau, dam dugc bé tri 6 bo cap & phia
dudi. Mbi bé cap gém 22 thanh cap cé dudng kinh 15.2mm. G phia
trén gém 2 bé cap, méi bd cap gébm 7 thanh cap dudng kinh
15.2mm, nhu thé hién trén Hinh 14b. Mt c3t gitta dam la dang tiét
dién hop UHPC lién hgp vsi ban san bé tong cét thép théng
thudng véi chiéu day 240mm (Hinh 14c). Thi nghiém kiém tra kha
nang chiu luc ctia dam dugc thuc hién tai Vién khoa hoc va Cong
nghé xay dung Han Quéc KICT, cho thay kha nang chiu lyc I6n nhat
cta dam dudi thi nghiém uén bén diém 13 5048,19 KN tuang Uing
vGi d6 vong 444,8 mm. Hinh 15 minh hoa két cdu dam hop du ung
Iuc nhip 72m dung cho cau di bé tai Busan, Han Qudc [24], dugc
xay dung vao nam 2022. Ban mat cau réng 6m gém 3 dam hop cé
chiéu cao nhé nhat 0,75m va chiéu cao I6n nhat 2,6m. Dam gém 5
phan doan véi téng trong lugng 240 tan. Méi dam hép c6 24 sgi
cap vai dudng kinh 15,2mm cho méi sgi cap.

il '.\‘-' 4 '_
Hinh 15. Dam hgp UHPC 72m diing cho cau di bo tai Han Quéc

Dua vao téng quan vé viéc st dung UHPC cho cac két cdu dam
nhip I6n trén thé gidi, c6 thé thdy cac dam nay déu cé tiét dién
thanh manh, dugc két hap véi cap du ing luc @€ ddm bao kha nang
chiu lyc va giam dé vong clia dam. Cac nghién cliu gan day da xac
nhan rang viéc ap dung UHPC trong xay dung la kinh té hon so vGi
vat liéu bé tdng thudng [25,26], mac du chi phi cho mi m? vt liéu
cGa UHPC la I6n hon. UHPC c6 cudng d6 cao hon rat nhiéu so véi bé
téng thudng nén sé giam tiét dién mat cat ngang, qua doé giam khéi
lugng vat liéu st dung, tur d6 tiét kiém chi phi xay dung céng trinh.
Ngoai ra, d6 bén vugct troi cia UHPC gilip nang cao tudi tho clia két
cdu, diéu nay sé lam giam chi phi bdo dudng, stta chira, nhat la véi
cac két cau dugc xay dung ngoai trdi, dusi diéu kién an mon hay
xam thuc.

Tai Viét Nam, Ung dung céng nghé bé tong siéu tinh nang
UHPC cht yéu cho xay dung cong trinh cau dan sinh. TU nam 2016
dén nay da c6 khoang 50 cau UHPC dugc xdy dung & 17 tinh trén ca
nudc. Hinh 16 minh hoa cau dan sinh Nang An - Xuan Héi dugc xay
dung tai Ninh Binh [27]. Cau dan sinh UHPC véi cac dam chiu luc cé
nhip tir 12-25 m, ch( yéu la cac cdu dam nhip nho. Néu dugc phat
trién thanh cac nhip I6n 36m hodc 50m, thi téng gia thanh xay
dung cau sé gidam chi con 65-75% so véi cau st dung bé téng
thudng [28]. R rang, viéc iing dung UHPC dem lai hiéu qua 1én vé
mat kinh t&. Dy an I6n dau tién & Viét Nam st dung vat liéu UHPC la
du an stra chita mat cdu Thang Long ndm 2020, nhu minh hoa trén
Hinh 17 [29]. So véi tiém nang cua loai bé tong nay, ting dung vao
thuc té xay dung & nudc ta van con rat khiém tén. Nhiing han ché
lién quan dén viéc ing dung loai vat liéu nay vao linh vuc xay dung
& Viét Nam c6 thé ké dén: cong nghé vé san xudt UHPC hién van
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con kha méi [30], chi ¢6 s6 it don vi c6 thé san xuat va cung Ung loai
vat liéu nay, dan dén gia thanh san xuat cao. Ngoai ra, viéc thiéu cac
tiéu chudn danh riéng cho loai bé téng nay cing anh hudng dén
viéc thiét k&, thir nghiém va thi cong két cdu UHPC.

ity

Hinh 17. Dy an stia chita mat cau Thang Long béng UHPC

3.KET LUAN

Nghién ctu hién tai trinh bay nhing khai niém co ban lién quan
dén bé tong siéu tinh nang UHPC. Téng quan vé két cdu dam nhip
I6n st dung UHPC trén thé gigi cling nhu tai Viét Nam. Mét s6 két
luan c6 thé dugc rut ra ti nghién cu hién tai:

1. Bé tong siéu tinh nang UHPC dugc Ung dung rong réi tai
nhiéu nudc trén thé gidi, cho cac két cau dam nhip lén dén 70m.
Cac két cdu dam nhip I6n UHPC két hop cap du tng luc véi mat cat
ngang thanh manh dé gidm trong lugng ban than két cau.

2. Hiéu qua vé kinh té€ ctia UHPC so vGi bé téng thudng da dugc
chiing minh trong nhiéu du an. Két cdu nhip dam cang 16n, chi phi
xay dung céng trinh cang giam.

3. Tai Viét Nam, viéc ing dung vat liéu UHPC chl yéu cho cac
két cdu dam nhip vira va nhé. Han ché lién quan dén viéc ting dung
rong rai loai vat liéu nay vao linh vyc xay dung lién quan dén gia
thanh, cong nghé va viéc thi€u cac tiéu chuin lién quan. Trong
tuong lai, su tién bo clia khoa hoc ky thuat sé gilp gidam gia thanh
san xuat UHPC va su ra ddi cla bo tiéu chudn Viét Nam vé UHPC sé
tao déng luc mdi trong viéc tiing dung loai vat liéu nay vao thuc té
xay dung.
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Nghién cuu thuc nghiém bang quang cao
tam Lén dudi tac dong cuaa gié

Experimental study of billboards under wind load

> NGUYEN LE THUY", NGUYEN HONG SON', VU THANH TRUNG?

"Trudng Pai hoc Kién trac Ha Noi

2Vién khoa hoc cong nghé xay dung; *Email: nlthuy.hau@gmail.com

TGM TAT

Bai bao dé xudt quy trinh thi nghim trong dng thdi khi dang &p
dung ddi vai bang quang céo theo céc thang sd gio va trang thiét bj
hién ca & Viet Nam, trinh bay cang tac thi nghigm va két qué thi
nghiém ma hinh ti 18 thu nha 1:30 ddi vai ket céu bang quéng céo.
(ua da, lam ré anh huéng coa hudng gic va da cao dat tdm bang
dén he s luc va lyc gio tac dang |en t&m bang. lam co sir dé xuat
he s lvc va da lech tam coa lyc gia ddi vai tm bang pho hop dé
ap dung cho Viet Nam, co thé sir dung ket qué nghién ciru dé higu
chinh tigu chudn thiet ke.

Tir khod: Bang quéng céo; tai trong gic.

ABSTRACT

The article presents the experimental procedure in  the
aerodynamic bellows applied to the billboards according to the
conditions of wind parameters and existing equipment in Vietnam,
presents the experimental work and the results of the scale model
experiments. scale 1:30 for billboard structures. Thereby,
clarifying the influence of the wind direction and the height of
placing the board on the force coefficient and wind force, as a
basis for proposing the force coefficient and the eccentricity of
the wind force for the billboard, suitable for application to Vietnam,
research results can be used to calibrate design standards.
Keywords: Billboards, wind load.

1.DAT VAN PE

Trong cac bai bao trudc [1], [2] d& lam sang td cac tham s6 anh
hudng dén gia tri hé s6 luc cx (doc ludng gid) va luc gid Fx (gém: vi
tri va gia tri luc gio) tac déng 1én tam bang vai gia thiét tam bang
cing tuyét doi, gia tri hé sé luc va luc gié chi han ché xét dén tac
déng tinh cla gid. Viéc xét dén tac dong dong sé dugc gidi quyét
théng qua thi nghiém mé hinh thu nhé trong 6ng théi khi dong d6i
vGi bang quang cdo, st dung cac tham s6 gid (profile van téc gid,

cudng d6 rdi v.v.) theo Tiéu chuan Viét Nam va trang thiét bi hién
co6 G trong nudc.

Pé thuc hién dugc diéu do, trudc tién can xay dung quy trinh
thi nghiém trong &ng théi khi déng danh riéng cho bang quang
cdo phu hgp vdi diéu kién va trang thiét bi hién c6. Trén cg s d6
thiét Iap mo6 hinh thi nghiém d6i véi 02 nhém kich thudc tam bang
dat ¢ cac d6 cao khac nhau va thuc hién thi nghiém trén mé hinh
cling do luc tan s cao (1000 Hz (k&t qua do 1000 sé liéu moi gidy)
déi véi 05 thanh phan luc, trong d6 02 thanh phan luc cat day (Fx,
Fy) va 03 thanh phan mé men day Mx, My va Mz), ti d6 xéac dinh
dugc cac hé s6 luc (Cix, Cry va Cemz). Trén cd s& d6 lam rd hon anh
hudng cta géc hudng gié va cao dd tam bang dén gia tri luc gio. Tu
dé lam co s& dé xuat gia tri hé s6 luc va gia tri d6 l1éch tam cla luc
gi6 khi tinh toan luc gi6 tac dong lén tdm bang dé ap dung cho Viét
Nam. Dong thoi c6 thé Iam ca s& dé hiéu chinh cac gia tri nay trong
Tiéu chuén hién hanh vé tinh toan tac dong cla gid 1én tdm bang
quang céo.

2. XAY DUNG QUY TRINH THi NGHIEM

Hién nay, trén thé gi6i cling da c6 cac tiéu chuan quy dinh ddi
VvGi cOng tac thi nghiém két cdu néi chung trong éng thdi khi dong,
vi du: My [7], Autralia [10], Canada [11], Trung Quéc [13]. Tuy nhién,
chua cé quy trinh thi nghiém trong éng théi khi déng ép dung
riéng doi véi két cau bang quang cdo. Theo do, can thiét xay dung
quy trinh thi nghiém mé hinh trong éng théi khi déng phu hgp véi
diéu kién Viét Nam, nham xac dinh cac théng s6 lién quan dén tac
déng clia gié (luc gid, hé sé luc):

Buéc 1: Lua chon dang mé hinh thi nghiém

Dé€ Iua chon dang md hinh thi nghiém, cin can c vao muc
dich, d6i tugng cla viéc thi nghiém. Loai mé hinh khi déng dan héi
va can bang lyc day tan sé cao thudng dugc dung cho cac thi
nghiém d6i vai cong trinh dang bang quang cao. Trudng hop trong
ludn an st dung mé hinh ciing can bang luc day tan s6 cao, dé
nghién ctu cac &p luc bé mat, do mdé men xodn, mé6 men uén tai
mat day cia md hinh.

Buéc 2: Lua chon vat liéu lam mé hinh

- Vat liéu chinh: C6 thé bang g6, x8p, thép, hgp kim nhém hodc
bdng nhua v.v..

- Vat liéu phu: Cac loai keo, dinh, vit d€ lién két.

Buéic 3: Tinh todn lua chon ti Ié mé hinh thi nghiém

Ti 1é kich thuéc mo hinh thi nghiém theo céng thic sau:

L

‘model (1 )

o=
- qu\l
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trong dé: A la ti 1& kich thuSc; Lmedel 1a kich thudc mé hinh; Li la
kich thudc thuc.

Chon ti 1é kich thudc hinh hoc cia mé hinh thi nghiém phai
dam bao diéu kién vé dé choan trong 6ng théi khi déng (< 5%) [10],
va ti l& thuong tr 1:10 dén 1:100.

Budc 4: Tinh todn lua chon ti Ié van téc gi6 thi nghiém

Ti 1& van t6c gio giia van téc gid trong 8ng théi khi dong va van
téc gié thuc tuan theo cong thic sau:

V
oy = —model 2
Y Vfu\l ( )

trong do: AL 1a ti 1& van t8¢; Vmodel 1a van tdc gié trong 6ng thdi
khi dong; Lrun la van téc gié thuc.

Ti lé van t8c¢ phu thudc vao diéu kién lam viéc cta éng théi khi
déng va kha nang cua thiét bi.

Budc 5: Tinh todn lua chon ti I¢ thoi gian Idy sé liéu thi nghiém

Ti & thai gian 1ay s6 liéu thi nghiém trong 6ng théi khi dong
tuan theo cong thic sau:

Ay =L (3)

Budic 6: M6 hinh héa méi trudng gié phu hop vdéi Tiéu chudn Viét
Nam

- Profile van téc gi6é theo d6 cao zg, tinh theo van téc gi6 & do
cao 10 m [3]:

V@) _y, i)m (4)
Vo 10

trong d6: V (z), V,, la van téc gio trung binh & d6 cao z, & d6

cao 10 m; b 1a hé sé diéu chinh theo dang dia hinh; m la hé sé m
(s6 mi Hellman); zg la d6 cao gradient. Cac hé s6 dugc xac dinh
theo 0 (Bang A1 trong [6]).

-D r6i 6 do cao tuong duong zs xac dinh theo cong thic [4]:

1/6
z)=c, [10) (5)
ZS
trong d6: ¢ 1a hé s6, phu thudc vao cac dang dia hinh khac
nhau, xac dinh theo Bang 1; zs la d6 cao tuong duong clia cong
trinh, 1dy dén trong tam cia tam bang.

Bang 1. Cac hé sé dé xac dinh van téc gié va do rai

Dang dia hinh Z4 m b Cr
A 250 0,070 1,09 0,15
B 300 0,009 1,00 0,20
C 400 0,140 0,81 0,30

TU cac cong thuc tu (4) va (5), lap dugc cac biéu dé profile van
t6c gi6 va biéu d6 do réi theo chiéu cao Uing vdi cac dang dia hinh
A, B va C & dia diém xay dung.

DéE dam béo cac diéu kién déi véi moi trudng gié (profile van
t6c gi6 va doé réi) theo cong thic (4) va (5) cla Tiéu chuan), can tao
maéi trudng gié trong 6ng théi khi ddng sao cho cac biéu d6 nay sat
V@i cac bidu d6 tinh toan theo tiéu chuin ng véi chiéu cao z d6i
vGi dang dia hinh can ldy (Hinh 1). Trudng hop c6 sai s6, can diéu
chinh bé mat san éng théi bang cac dung cu hé trg nhu: thanh
chan hinh tam giac hodc thanh chan dang hang rao, cuc tao nham
Hinh 2.

Thanh chan hinh tam giac (spire) c6 tac dung tao profile van téc
gié gan giéng vai van téc gié thuc té (Hinh 3a). Cuc tao nham
(roughness element) va hang rao (fence) (Hinh 3b, c) c6 tdc dung
tao d6 nham gan véi dé nham clia dang dia hinh dat céng trinh va
tao dé réi clia dong gié gan vai thuc té.
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a) Profile van téc gio b) Profile d& réi cla gié
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Hinh 1. Phan bé theo chiéu cao clia van tdc gié va do rdi

|
i
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L
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- SO D e
V(z) =2 DD D DD DD ()

(1 - thanh chan; 2 - hang rao; 3 - cuc tao nham; 4 - m6 hinh)
Hinh 2. M6 hinh hdm gid va cdc dung cu ho trg
a) >50 b)

1 1 -1 )

N

Hinh 3. Thanh chan, hang rao va cuc tao nham

Cac théng s6 chia thanh chan tam giac, thanh chan dang hang
rao va cuc tao nham, thuéng lay nhu sau:

- Thanh chan, chiéu rongxchiéu cao: (0,13x1,3) m; (0,14x1,3) m;
(0,15%1,3) m.

- Hang rao, chiéu cao h, = 0,12; 0,24; 0,36 m; chiéu dai bang
chiéu réng ham gio.

- Cuc tao nham, kich thudc: (3x3x3) mm; (5x5%5) mm; (7X7x7)
mm; (9x9%9) mm; khodng céch: 0,10;0,12; 0,14; 0,16 m.

Budc 7: Tién hanh thi nghiém va ghi két qua

Sau khi ché tao xong mé hinh, mé hinh héa moéi truéng gié, mé
hinh hoa dia hinh trong 6ng théi khi déng, tién hanh thi nghiém va
ghi két qua. S6 lugng hudng gié dé tién hanh thi nghiém va 1dy s6
liéu phu thuéc vao hinh dang ctia cong trinh. Truéng hgp bang
quéng cao déi xiing theo hai phuang thi chi can thi nghiém véi cac
hudng gié tir 0° dén 90°, cac gbc quay cho méi vi tri la 10° hoac 15°
[10] va ung v6i mbi hudng gié can ghi két qua thi nghiém trong
thai gian do.

Budc 8: Xirly s6 liéu va ddnh gid két qua

a) Xt ly sé lieu

S6 liéu 5 thanh phan luc (Fx, Fy, Mx, My, Mz) tai chan c6t ctia mau
thi nghiém c6 gia tri thay déi theo thoi gian va cé tinh chat ngau
nhién, vi thé s dung phuong phap xac suit dé xac dinh gia tri
trung binh (mean), gia tri do léch chuan (std), gia tri I6n nhat (max)
va nho nhat (min). Qua d6 xéac dinh hé sé ap luc Cex, Cry va Cemz.

- Gia tri trung binh ctia Fx dugc xac dinh:

_ iFX\(t)
FX — =1
n
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trong d6: Fx; la luc theo phuong X tai thai diém do tha i; n 1a
téng s6 cac gia tri do.
- Gia trj d6 lech chuén cta F,, dugc xéc dinh:

- Gia tri I6n nhat (Fx ) va nhd nhat (Fx ) clia Fx duoc x(r Iy theo Iy
thuyét giad tri cuc tri theo phuong phap Gumbel (Gumbel’s
method):

XU ly tuong tu nhu vay déi véi cac thanh phan luc con lai Fy, Mx,
My va Mz,

- Hé s6 luc theo phuong x (C ) tai thai diém do thi i dugc xac
dinh:

Colt) =

*T0,5pV b

trong do: p la khoi lugng riéng clia khong khi, 1dy bang 1,25
kg/m?; V 1a van téc gi6 trung binh tai dinh cia mau thi nghiém; b
la chiéu réng clia tam bang quang céo; ¢ la chiéu cao cta tam bang
quang céo.

- Hé s6 luc theo phuong Y (C+y,) tai thdi diém do thi i dugc xac
dinh:

Cf.y.i(t)

8

— FY,i(t)
0,5pV?bC

- Hé s6 luc xodn quanh truc Z (Cm2) tai thoi diém do thi i dugc
xac dinh:

Cf.Mz,i(t) =

9)

MZ,i(t)

i 10
0,5pV2b%c (10)

Dua trén cac gid tri cia C,,(t), C,(t), Cyy,(t) thi cac gia tri

trung binh (C,,, C,,, C,,), d6 léch chuan (C,,, C,,, C,,), I6n

fx ! fy !

nh&t (Crx, Cry, Ciz), Nh nhat (Cix, Cry, Ciz) ciing dugc xd Iy
tuong tu theo cach & trén nhu d6i vai luc.

Cac gia tri cta Fx, Fy, Mx, My va Mz ctia mé hinh thu nho (model
scale) sé dugc quy d6i sang cac gia tri clia Fx, Fy, Mx, My va Mz clia
moé hinh ti [é thuc (full scale) theo cac cong thic sau:

(B = (B nose UJ [;) (11)
= 1) (57 12
M= O[5 (2] 13
(M) = (MY ), [U [;v] (14)

(M) = (M), e [US [;V]z (15)

b) Banh gia két qua

Sau khi c6 két qua luc cat day va mo men day, ti d6 xac dinh hé
s6 lyc. Tién hanh so sanh két qua thi nghiém nhan dugc véi két qua
tinh theo Tiéu chuin hodc két qua ctia nghién ctiu khac d6i véi mo
hinh bang quang cdo hai mat song song v.v... nham danh gia muc
d6 tin cay cua két qua thi nghiém mot cach khach quan.

Budc 9. Két lugn va kién nghj

Dua trén nhiing danh gia va so sanh & trén, di dén két luan va
dua ra nhiing kién nghi mot cach cu thé.

3. THIET LAP THi NGHIEM MO HINH

DE xéc dinh dugc tai trong gié bang thi nghiém mé hinh thu
nhd trong 8ng théi khi dong thi cac ludt mé hinh héa quan trong
nhu: tuong tu vé hinh hoc, tuong tu vé méi trudng gid (profile van
téc gid va dé réi) xung quanh céng trinh v.v., phai dugc tuan tha.

3.1. Thiét Iap méi trudng gié

Dang dia hinh B (dia hinh tuong d6i tréng trai, c6 mot s6 vat
can thua thét cao khdng qua 10 m, vi du ving ngoai 6 it nha, thi
tran, lang mac, riing thua hodc riing non, vung trong cay thua...)
trong TCVN 2737:1995 la dang dia hinh chudn nén dugc chon dé
tao moi trudng gié trong 6ng thdi khi dong déi vai thi nghiém
bang quang cdo. Cac dang dia hinh A va C cling dugc chon dé tao
mai trudng gié trong éng théi khi déng nhung chi dé tham chiéu
nén két qua khong dua vao ndi dung luan an.

3.2. Thiét Igp mé hinh thi nghiém

Bang quang cdo nguyén mau loai mét tdm cé hai mat song
song, Mot cot d& dat ding tam tdm bang, kich thudc tdm bang cua
mau M1, M2 va M3 la bxc = (5x14) m va mau M4, M5 va Mé6 la
(6x18) m, chiéu day d = 1,5 m. Chiéu cao dat tdm bang tinh tir mat
dat dén canh day tam bang déi véi mau M1, M2 va M3 tuang Uing
hg= 15,0 m, hg = 12,0 m va hg = 9,0 m va mau M4, M5 va M6 tuong
Ung hg = 18,0 m, hg = 15,0 m va hg = 12,0 m I3, bé mat tam bang cé
I6p boc bang thép day 0,2 mm (trén dé c6 dang néi dung quang
cd0). Két cau khung thép ctia tdm bang gém hé khung xuang bang
thép gdc L75%5, ké 1én dam ngang bang thép hinh chir H200. Géi
tua cho thép hinh H200 va thanh dam doc bang thép 6ng ¢53x1,1.
Cot d& bang thép 6ng, kich thudc tiét dién ¢120x2,0 cm. Kich thudc
hinh hoc clia bdng quang cdo nguyén mau va mé hinh ti lé 1:30 ghi
G0.

Vat liéu lam mo hinh: Tdm béang s dung tdm mica, cét d& su
dung 6ng nhua PVC. Ngoai ra con st dung dinh vit va keo dé lién
két.

Trong qua trinh thi nghiém, tdm bang va cét d& c6 da cudng do
va dé cling, tdm bang va cét d& khong xuat hién bién dang hoac

chan déng dang ké.
Bang 2. Kich thuéc nguyén méau va mé hinh bang quang cao (m)
Mau Nguyén mau M@ hinh ti 18 1:30

50 b C hy d dc b 4 hg d dc

M1 14 | 50 [ 150 | 15 | 12 | 047 | 017 | 05 | 0,05 | 0,04

M2 14 | 50 [ 120 | 1,5 | 12 [ 047 | 017 | 04 | 0,05 | 0,04

M3 14 | 50 | 90 | 15 | 12 | 047 | 017 | 03 | 005 | 0,04

M4 | 18 | 60 | 180 | 15 | 1,2 1060|020 | 06 | 005 004

M5 18 | 60 [ 150 | 15 | 1,2 [ 060|020 ] 05 | 005 0,04

Mé 18 | 60 | 120 | 15 | 1,2 [ 060 | 020 | 04 | 005 | 0,04

Ghi chi: Thong 56 ti [é mo hinh A, ti 18 van toc Ay va ti 1é thai gian thi nghiém Ar:

by k1301
30 10 Ay, 1/10 3
a) b 0 b)
v | . X
el
_lde
z - z
YL X

Fx
M

Y MX
Y
=F =
Fxla luc cdt ddy theo phuong X; Fy la luc cdt ddy theo phuang Y; Mxla m men ddy quanh
trucX; Myla mé men ddy quanh truc Y; My la mé men ddy quanh truc Z
Hinh 4. Ky hiéu kich thudc, quy udc chiéu luc va goc hudng gié
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M6 hinh bang quang cado dugc gén trén thiét bi can bang luc
tan s6 cao JR3 (High Frequency Force Balance JR3) cla My (xem Hinh
5). Day la thiét bi dac chiing vai 6 thanh phan luc (Fx, Fy, Fz, Mx, My,
Mz) (xem Hinh 5) dugc do dong thai véi tan sé cao (tan s6 ldy mau
bang 1000 Hz). Théng tin chi tiét vé thiét bj JR3 c6 thé tham khéo
trong trang web theo dia chi https://jr3.com/.

Loai mo hinh: Mé hinh ciing.

Hinh 5. Thiét bi JR3 va ky hiéu chiéu cho 6 thanh phan lyc

a) Ti lé mo hinh, ti 1& van téc va ti lé thai gian thi nghiém

- Ti I& hinh hoc bang quéng cédo, phu thudc vao tiét dién ngang
6ng thdi khi dong, dugc chon AL = 1:30.

- Ti 1& van téc gié thi nghiém, phu thudc vao nang luc va diéu
kién lam viéc clia cac thiét bi thi nghiém, ti 1& nay chon v = 1:10.

- Ti lé thaoi gian 1dy s6 liéu thi nghiém, phu thudc vao ti [é mo
hinh va ti lé van téc, ti 1é nay chon Ar=1:3.

b) Kiém tra cac tham s6 clia mé hinh thi nghiém

- Ti 1é kich thuéc hinh hoc va d6 choan (blockage ratio < 5%):

A= Lnodel _ Brogel _ Hoger _ 1

I‘fuII BfuII H1u|| 30

Aoge 0,17 %0,47 +0,04x0,6

A 2x2

Ti lé nay da tranh dugc hién tugng choan hodc lam sai khac két
qua do [10].

- Xac dinh van téc gié thi nghiém, van téc gié trung binh thuc
d6i véi vung II-B, tai cao dé dinh bang quang céo (H = 20 m) la
1,11x39,37 m/s = 43,7 m/s, chon van téc gio thi nghiém trung binh
tai dinh mé hinh la 4,37 m/s.

- Xac dinh thai gian thi nghiém, chon thai gian thi nghiém cho
mot (01) hudng gi6 trong 8ng théi khi dong la 200 gidy (tuong tng
la 3,3 phat).

3.3. Thinghiém va ghi két qua

Thi nghiém mo hinh bang quang cao thu nho dugc thuc hién trong
8ng théi khi déng clia Vién khoa hoc cdng nghé xay dung. Bay la éng
théi khi déng tai 6 dang kin (Closed Circuit Wind Tunnel) theo phuong
duing va cé hai nhanh, cé téng chiéu dai 1a 35,5 m, chiéu cao 12 9,1 m
(xem Hinh 5).

=2,6% <5%.

1-nhdnh trén (8 x2) m; 2 - nhdnh dui (2.x2) m; 3 - ddu ndn dong 1; 4 - dau ndn dong 2;
5~ ban xoay dutng kinh 4 m; 6 - con tdng toc; 7 - khoang ldng; 8 - dong co

Hinh 6. So d6 6ng théi khi dong ctia Vién KHCN Xay dung

Kich thudc tiét dién trong long 6ng théi clia nhanh dudi cé kich
thudc 2,0 m x 2,0 m v6i phan ma@ réng c6 bé tri ban xoay dudng
kinh 4,0 m, kich thudc tiét dién 6ng théi nhanh trén chiéu cao 2,0 m
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vGi chiéu rong rong 8,0 m, tai vi tri ban xoay cé clfa kinh I6n dé
quan sat.

Ong théi khi ddng c6 hé théng dong co tao gio cong suét Ién,
gém 4 dong co va bo diéu khién. Ong théi di keém vai ban tao nham
bé mat, hé théng céc loai dau do, hé théng may tinh n6i mang noi
b, hé théng thu thap va xtr ly sé liéu ciing cac phan mém chuyén
dung kém theo.

Khoang tang téc cé ty s6 nén dong khi 1a n = Sin/Sout = 4,8.

Ong théi khi déng duoc diéu khién tu déng toan bod bing
chuang trinh thong qua hé thong may tinh dién tu.

Cac théng s6 ky thuat ctia 6ng khi dong:

-Do roidong, € = 1,5%;

- Do déng déu clia trudng van toc, ur = +1,5%.

Thi nghiém do luc cat ddy va m6 men day tai chan cot d& tam
bang Ung véi cac goc hudng gio khac nhau. Do tam bang d6i xting
theo 2 phuong, chi can thi nghiém véi cac hudng gio tir 0° dén 90°,
budc clia goc do 1a 15° (téng s6 ¢6 7 lan do). VSi mdi hudng gio,
tién hanh do (5 thanh phan luc) x 200s x 1000 Hz = 1.000.000 s6
lieu. Nhan dugc téng s6 bod dir liéu bang s6 hudng gié nhan vai s6
lan do bang 7 1an do x 1.000.000 s liéu = 7.000.000 s6 liéu.

Két qua do ddi véi méi mé hinh bang quang cdo la 200.000 s&
liéu Ung vai thai gian do 200 gidy cho mdi hudng do (téng s6 c6 7
hudng do). Tur d6 xac dinh dugc cac hé s6 luc (Cex, Cry va Cimz) trong
khoang thai gian do cia méi thi nghiém riéng lé theo (16) nhu sau:

~ 1 200.000 _
7200000 Crult 16
X~ 200.000 g txi(t) (163
c 1 200.0006 b
- “ |
¥~ 200.000 Z ) (16b)
~ 200.000 _
S “a00.000 £ el 16
Mz ™ 900.000 ; ezi(t) (160)

Ty s6 do léch tam khéng thd nguyén quanh truc Z dugc xac
dinh theo céng thuc:

2y 17
f.x

trong dé: ey la khoang cach tur trong tdm tdm bang dén hgp luc
cla lyc gié.

Hinh 7. Hinh anh mau sau ché tao
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Hinh 9. Két qua thi nghiém cdc mau M1 dén M6 (tiép theo)
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4. KET QUA THi NGHIEM VA BAN LUAN

Thuc hién thi nghiém trong 6ng théi khi déng déi véi cac mau
M1 dén M6 Ung vGi cac hudng gio tir 0° dén 90° véi budc clia goc
hudng gio6 la 15° (nhu & Hinh 4). Ky hiéu kich thudc, quy udc chiéu
luc va goc hudng gi6é nhu & Hinh 5. K&t qua su thay déi cla luc cat
day theo phuang X (Fx), theo phuang Y (Fy) va su thay d6i mé men
day quanh truc X (Mx), quanh truc Y (My) va quanh truc Z (Mz), cing
nhu sy thay déi hé s6 luc Cix (theo phuaong truc x), Cry (theo phuang
truc y) va Cemz (x0dn quanh truc z) tai bé mat tam bang. Két qua thi
nghiém cho céc gia trj trung binh (Mean), d6 léch chuén (Std), I6n
nhat (Max) va nhé nhat (Min) ng véi cac nguyén mau M1 dén Mé.

4.1. Kiém chiing két quad thi nghiém

Kiém ching két qua thi nghiém trong éng théi khi déng (TN)
théng qua so sanh vdi két qua tinh bang bang tinh WSB theo TCVN
2737:1995 (VN95) va TCVN 2737:2023 (VN23), két qua gid tri luc gid
Fx dugc xac dinh tur két qua luc cat ddy theo phuong X la Fx (Fx = Fx)
d6i véi cdc mau M1 dén M6. K&t qua kiém chiing luc gié Fx dugc ghi
G Bang 3, két qua luc gid Fx dugc minh hoa & Bang 3. Thay rang, gia
tri chénh léch gilra két qua thi nghiém khi so v&i VN95 tir 3,4% dén
17,7% (trung binh 7,2%), va khi so v&i VN23 tir 3,3% dén 16,6%
(trung binh 5,3%). Theo d6, cac gia tri chénh léch la khéng nhiéu,
ching té két qua thi nghiém cé du tin cay.

Bang 3. K&t qua kiém chiing luc gié Fx

Mau Kich thudc Gid tri Fx (kN) theo Chénh (%)

50 b C hy VN95 VN23 ™ VN95 VN23
1 14 5 15 1523 1344 161,2 56 16,6
2 14 5 12 148,2 131,2 1434 -34 8,5
3 14 5 9 1434 1271 131,2 -93 31
4 18 6 18 241, 2133 2279 -5,8 6,4
5 18 6 15 2359 208,5 209,5 -12,6 0,5
6 18 6 12 220,8 193,6 187,5 -17,7 -3,3

Minh hoa két qua tinh toan luc gi6 Fx d6i véi mau M5 (théng
nhat ky hiéu theo TCVN 2737:1995 va TCVN 2737:2023 la Fy), cu thé:
- Theo TCVN 2737:1995 (VN95), ta c6:
Fr = Wok(z)ex(1+CEV)A
=0,95%1,033x1,22x1,69x18x6 = 235,9 kN.
- Theo TCVN 2737:2023 (VN23), ta c6:
Fx = Wok(ze)cxGrA
=0,852x1,2x0,95x1,133%1,625%1,037x18%x6 = 208,5 kN
Két qua tinh toan luc gio Fx d6i vdi cac mau khac (mau M1 dén
M4 va mau M6 dugc thuc hién tuong tu va ghi & Bang 3.
a)Mau1,2va3 b) M3u 4, 5va 6

300 =
300 ©
- - e ofe &
z - Z 250 N &K S
= N 00 i —
w 200y 'Lgfg :;—'?35 Egr& w200
g g, 150
£.100 ¢t £ 100
e S |
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1 2 3 4 5 6
TN =VN95 mVN23 Mau 1 TN mVN95 mVN23 Mau

Hinh 10. Minh hoa két qué Fytheo TN, VN95 va VN23

4.2. Anh huéng cta hudng gié dén cdc luc gié

a) Boi véi luc cat day Fx theo phuong X (luc cat ddy doc luéng
gid)

Hudng gié c6 anh huéng dén luc cat day doc lubng gid Fx, khi
gbc hudng gid 6 = 0° thi Fx c6 gia tri duong la I6n nhat va gidm dan
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vé gan gia tri 0 (tham chi con ¢6 gia tri am) khi géc hudng gié 0 =
90°.

b) Déi vai luc cat day Fy theo phuong Y (luc cat day ngang
luéng gio)

Huéng gid ¢6 anh hudng dén luc cat day ngang ludng gié Fy,
khi goc hudng gié 6 = 0° thi Fy c6 gia tri la nhd nhat, va ting dan
dén 16n nhat khi goc huéng gié khoang 6 = 60° dén 75° réi lai giam
dan cho dén khi géc huéng gi6 6 = 90°.

¢) Boi véi m6 men day Mz xodn quanh truc Z

Hudng gi6 ¢ anh hudng dén mé men day Mz xoan quanh truc
Z, khi géc huéng gid 6 = 0° thi Mz ¢ gia tri nho va tdng dan dén gia
tri 16n nhat khi géc hudng gio 0 = 45°, nhung sau dé lai giam dan
khi g6c huéng gié 6 = 90°.

4.3. Anh hudng cta d6 cao bang quang cdo dén cdc luc gié

a) Déi vdi luc cat day Fx theo phuong X

DO cao dat tdm bang c6 anh huéng dén luc cat day doc ludng
gio Fx, khi dé cao dat tdm bang cang 1én thi gia tri luc cit day doc
lubng gi6 cang 16n, diéu nay c6 thé gidi thich bai profile van téc gié
tang dan theo chiéu cao.

b) D6i vai luc cat day Fy theo phuong Y

Do cao dat tam bang c6 anh hudng dén luc cat ddy ngang
ludng gié Fy, cling tuong ty nhu déi véi luc cat ddy doc ludng gioé
Fx, khi d6 cao ddt tdm bang cang I6n thi gia tri luc cat ddy ngang
luéng gi6 cang lon.

) DG6i v6i mdé men day Mz xodn quanh truc Z

DO cao dat tdm bang cé anh hudng dén mé men day Mz xodn
quanh truc Z, dé cao dat tdm bang cang Ién thi gia tri m6é men day
xodn quanh truc Z cang I6n. Piéu nay cho thdy khi tdam bang dat
cang cao thi lyc gi6 dit cang xa trong tam tam bang.

4.4. Nhan xét két qua

- Hé s6 luc Cix dat gia tri I6n nhat bang 1,8 Ung véi mau M1 va
mau M3, va bang 1,7 (ing véi mau M2 tuong ting vdéi ti 1é kich thudc
tdm bang b/c = 2,8. Pat gia tri I6n nhat bang 1,7 ing véi mau M6,
bdng 1,5 (ing v8i mau M5 va bang 1,6 (ing véi mau M4 tuang Uing
vGi ti 1é kich thudc tdm bang b/c = 3,0.

- Hé s6 luc Cry, dat gia tri I6n nhat 1a 0,3 khi géc hudng gié 6 =
75° Uing v6i mau M6 va nho nhat bang 0,0 khi géc huéng gi6 0 =
45° (ing v6i mau M6. Dat gia tri I6n nhat la 0,4 khi goc huéng gi6 0
= 75° Uing véi mau M3 va nho nhat bang 0,0 khi géc hudng gi6 0 =
15° ing v6i mau M3. Déng thai thay rang, gia tri luc ngang luéng
gi6 kha nhd, c6 nghia hé s6 luc cing nhu chiéu day tdm bang d
cling kha bé so vdi chiéu rong tdm bang b, vi thé c6 thé bd qua anh
hudng clia hé s6 luc C,.

- Hé s6 luc xodn Cwms, dat gia tri I6n nhat 1a 0,2 khi géc huéng
gio 0 = 45° ing vai mau M3 va nhd nhat bang 0,0 khi goc huéng
gié 0 = 0° va 0 = 90° (ing v&i mau M3 va mau Mé.

5. DE XUAT GIA TRI Cex VA TY SO Ev/B AP DUNG CHO BANG
QUANG CAO

Trén co s& hé sé luc Cix (theo phuong x) va hé sé luc xodn Ceme
(xodn quanh truc z) theo két qua thi nghiém (TN), tac gia luan &n dé
xuat (DX) gia tri hé sé luc Cix va ty s6 do léch tam khong thi nguyén
ey/b quanh truc z ap dung cho bang quéang cao vdéi kich thudc phd
bién & Viét Nam, Cx = 1,8 va e,/b = 0,25. Cac gia tri nay cing phu
hop véi gia tri Cx = 1,8 va e,/b = 0,25 theo EN 1991-1-4 [12] va C, =
1,7 dén 1,8 va ey/b = 0,20 theo ASCE/SEI 7-16 [8].

K&t qua hé s6 luc Cix va ty s6 dé léch tam khong thd nguyén
ey/b quanh truc z theo d@é xuat (BX) va theo TCVN 2737:1995
(VN95), TCVN 2737:2023 (VN23), va thi nghiém (TN) dugc liét ké
trong Bang 4. va minh hoa nhu & 0.
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Bang 4. P& xuit gia tri Cx va ty s6 e,/b

Mau Gia tri hé s6 Cix Gia tri ty s6 e,/b
TN VN95 VN23 bX TN VN95 VN23 bX
1 1,80 1,22 1,58 1,80 0,08 0,00 0,25 0,25
2 1,70 1,22 1,58 1,80 0,09 0,00 0,25 0,25
3 1,82 1,22 1,58 1,80 0,10 0,00 0,25 0,25
4 1,63 1,22 1,63 1,80 0,11 0,00 0,25 0,25
5 1,50 1,22 1,63 1,80 0,11 0,00 0,25 0,25
6 1,69 1,22 1,63 1,80 0,12 0,00 0,25 0,25
bang phan mém Ansys Fluent, Tap chi Xdy dung - Bg Xdy dung, thang 2/2023, ISSN 2734-
=l ‘ 030 | 9888, tr 73-79.
| @8-~ D g [2] Nguyén Lé Thiy (2023), Anh huéng cta mot s6 tham s dén hé s¢ khi dong clia
‘ - béng quang cdo, Tap chi Xdy dung - Bj Xdy dung, thang 6/2023, 1SSN 2734-9888, tr 74-79.
450 | o 50.15 [3] TCUN 2737:1995 (1995), Tdi trong va Tdc dong - Tiéu chudn thiét k&, Nha xudt ban
o ‘ = 00O Xay dung, Ha Noi.
; LG A [4] TCVN 2737:2023 (2023), Tdi trong va Tdc dong, BO Khoa hoc va Cdng nghé, Ha Noi
| | (duthdo).
1.00 ———= — 0.00 “—HE-H--5-0-0 [5] TCVN 5575:2023 (2023), Thiét ké két cau thép, Bo Khoa hoc va Cong nghé, Ha Noi
012 3 45 6Mau 0123 45 6Mau (d thao).
iGE & [6] TCXD 229:1999 (1999), Chi ddn tinh todn thanh phdn déng ctia tdi trong gid theo
Ml % En we £ O TCVN 2737:1995, Nha xudt ban Xay dung, Ha Noi.
ASCE —e—DPX ASCE —e—DX [7] ASCE/SEI 49-12, American Society of Civil Engineers, “Wind Tunnel Testing for
a) Gid tri Gy b) Gid trie,/b Buildings and Other Structures”, American Society of Civil Engineers, 1801 Alexander Bell

Hinh 11. Minh hoa gid tri Cixva e,/b

6. KET LUAN

Qua céac ndi dung nghién ctiu trong chuong nay, két qua dat
duoc:

- Xay dung quy trinh thi nghiém trong éng théi khi déng danh
riéng cho bang quang cao, st dung phuong phéap do can bang luc
tan sé cao va thiét 1ap dugc mé hinh thu nho dung cho thi nghiém
trong &ng thdi khi déng déi véi bang quang cdo tdm 16n theo ti &
1:30 phu hgp véi diéu kién Viét Nam (phu hgp vé méi trudng gid,
mo hinh thi nghiém va diéu kién thiét bi thi nghiém hién c6 tai Vién
Khoa hoc céng nghé xay dung).

- Thi nghiém trong 6ng théi khi ddng 06 mé hinh bang quang
cdo thu nho, tdm bang ¢é kich thuéc (0,47x0,17x0,05) m dat & cac
dd cao lan luot 12 0,6 m, 0,47 m va 0,34 m tinh t mat nén dén canh
dudi clia tdm bang, va tdm bang c6 kich thuéc (0,60x0,20x0,05) m,
dat & cac do cao lan lugt 1a 0,6 m, 0,50 m va 0,47 m; cot d& cac tam
bang c6 dudng kinh 0,04 m, dang dia hinh B theo TCVN 2737:2023.
Huéng gid tac dong tir 0° dén 90°, budc thay déi ciia goc do la 15°.

- Lam ré dnh hudng clia goc hudng gié tac dong va do cao dat
tdm bang quang cao dén luc cat day doc ludng gio Fx, ngang luéng
gié Fy va m6 men ddy theo phuong doc Mx va phuong ngang My,
mo6 men xodn Mz déi vai cot d& tam bang, cling nhu cac hé s6 luc
Cix (theo phuong x), Cry (theo phuong y) va Cimz (xodn quanh truc z).
Dong thai thdy rang, gioé tac dong lén tdm bang gay luc gié 16n
nhat la huéng gi6 0°.

- Dong thoi dé xuat gia tri hé s6 luc Cix va do léch tam ey (ty s6
do léch tam khong thu nguyén ey/b) cla luc gié ap dung cho bang
quang cdo tam Ién.
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TGM TAT

Trong bai bao nay, tac gid nghién ciu anh hwéng coa sgi tu
nhién tai cac dac tinh co Iy cia bé tang NFRC (Natural fiber
reinforcement concrete). Hai loai sgi duge st dung trong
nghién citu nay la sei lanh ddc trung cia ving ndi phia bac va
sgi xo dira ddc trung cho khu vic Bang béng sang Ciru Long.
Cac thi nghiém nén, udn 4 diém dugc thyc hign véi cac mau be
tang MIOO va M300 ca ham lrgng, hinh théi cia soi khéc nhau.
Ket qua cho thdy cudng da nén R, va cuang da kéo do udn R
cia bé tang phy thudc nhiu vao dac tinh, ham lrgng va céach
thire xir 1y coa sgi. Di vai be tang MI0D, sgi tu nhign [am tang
cuang da nén va cudng d kéo do udn so vai mAu nén. Dai vai
bé tong M300 céc loai sgi them vao déu lam gidm cuang do
nén va tang crong da kéo do udn so vai mau nén; ham lugng
sgi tdi vu trong khoang 4% nhung soi lanh cho két qua tdt hon
sgi xo dira cong loai vé cuang do kéo do udn.

Tir khda: Be tang soi tu nhién; cuing do; thi nghigm nén; udn; xo
dira; lanh.

ABSTRACT

This paper focus on the effect of natural fibers on the physical and
mechanical properties of NFRC (Natural fiber reinforcement concrete).
The study considered two types of fibers: flax fibers characteristic of the
northern  mountainous  region of Vietnam and coconut fibers
characteristic of the Mekong Delta region. The compression and 4-paint
bending experiments were performed with MIOO and M300 concrete
samples with different fiber content and morphology. The results showed
that the compressive strength Ry and bending strength R depend heavily
on the characteristics, content fraction and processing method of fibers.
For MIDD concrete, natural fibers increase compressive strength and
bending tensile strength compared to initial samples. For M300 concrete,
all types of fibers reduce compressive strength and increase bending
tensile strength compared to initial samples; the optimal fiber content is
around 4%, but flax fibers give better results than coconut fibers of the
same type in terms of bending strength.

Keywords: NFRC; flax; coconut fiber; compressive strength;
bending strenth.

1. GIG1 THIEU

Nhimng nam gan day, bé tong la loai vat liéu ch yéu ctia nganh
Xay dung trén thé gidi ciing nhu tai Viét Nam, theo bao céo cla
hiép hoi bé tong chau A vao ndm 2016, 35 ty tdn bé tdng dugc san
xuat trén toan cau méi nam. Cac tac ddng vé moi trudng gay ra boi
qué trinh san xudt cac vat liéu thanh phan cta bé téng nhu xi
mang, thép dang dugc canh bao trén dién rong, dan tGi cac nghién
ctiu hudng dén thay thé céac vat liéu truyén théng nay ngay cang
dugc quan tam. Trong do6, viéc xem xét si dung cac loai soi tu
nhién nhu mot gidi phap dé thay thé sgi thép truyén théng trong
bé tong dang la xu huéng dugc chu y, dac biét tai cac nudc c6 diéu
kién tu nhién phu hop vai nhiéu loai sgi nhu Viét Nam.

Nhiéu loai sgi phd bién nhu lanh [1-4], sisal [5,6], xc dura [6], co
[7] @& dugc ing dung trong mot s6 nghién ctu va két qua chi ra
rang su hién dién cla sgi tu nhién trong bé téng c6 thé cai thién
cac dac tinh co ly bé tong. Ngoai ra, [2] cling chi ra rdng dem lai Igi
ich rd rang vé mat kinh t& va moi trudng khi so vaéi cac loai sgi gia
cudng cong nghiép nhu sgi thép hay thuy tinh.
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Trong thuc té, [8] da két luan rang vi thanh phan chinhcuda soi
tu nhién la xenlulo va n6 thay déi phu thudc hoan canh phat trién
cUa thuc vat, do d6, ngudn géc, khéi lugng va hinh thai cta sgi tu
nhién rdt quan trong, ching c6 thé dnh huéng dén cac tinh chat
¢o hoc clia bé téng st dung loai soi tu nhién dé. Ngoai ra, viéc Uc
ché qua trinh hydrat hoa xi mang cla sgi tu nhién ciing dugc danh
gia trong [6,9,10], két qua chi ra rdng néu khéng xét dén anh
hudng cta phu gia, cudng dd nén cta mau déu bi giam xuéng véi
cdc mau co6 cudng do cao.

Tuy nhién, [4] chi ra rdng so v&i mau nén, téng dién tich cac
vét nut da giam 95% trong 24 gid, chiéu rong vét nut I16n nhat
gidm 90% khi chi thém 1% ham lugng sogi; diéu nay cho thay ro6
sgi ty nhién cé tac dung han ché bé rong vét nat cda bé tong.
Hon nira, nghién ctu nay con thuc hién nhiéu thi nghiém khac
nhau dé két luan su cai thién nay chi phu thudc vao ham lugng
cla sgi chi khong phu thudc vao hinh théi sgi khi bé réng vét
nut khong thay déi chiéu vaéi chiéu dai, dudng kinh sgi khac
nhau.
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Hién nay, véi thuc trang tai nguyén thién nhién ngay cang
khan hiém, can kiét, méi trudng bi anh hudng bdi qua trinh san
xudt cong nghiép mot cach nang né thi viéc sir dung cac loai vat
liéu than thién véi moi trudng la xu hudng tat yéu. Do do, viéc
nghién ctu loai bé téng c6t sgi tu nhién la mét nguén nguyén liéu
tai tao déi dao, han ché dugc cac nhugc diém vén c6 cla bé tdng
truyén thong la rat can thiét. Trong bai bao nay, tac gia husng dén
kha nang st dung cac loai sgi tu nhién phé bién, dé dang tim kiém
& Viét Nam nhu sgi xo dlia & cac tinh Bong bang séng Cliu Long va
soi lanh & vung nui phia Bac dé thay thé c6t thép cho cac loai bé
téng khong yéu cau cao vé cudng do. Nghién cdu tap trung anh
hudng va vai trd cla 2 loai sgi nay déi vdi cac dac tinh co hoc cla
bé tong. Cac thi nghiém vai cac théng s6 khac nhau lién quan dén
sgi nhu hinh théi, ham lugng, cdp phéi mau... dugc thuc hién dé
phan tich anh hudng clia chiing dén kha nang lam viéc, cudng do
nén va va kéo do nén cua “bé tong sgi tu nhién”.

2. NGUYEN LIEU

2.1. Cdc loai sgi tu' nhién

Tai cac tinh khu vuc DPéng bang séng Clu Long, dua la loai
thuc vat rat phd bién do d6 soi xa difa c6 thé dé dang tim kiém va
€6 sén tai bat c’ thoi diém nao quanh nam. Trong bai béo nay, dé
xem xét anh hudng clia sgi xenlulozo tGi qua trinh hydrat héa cla
Xi mang, soi xo dura chua dugc xU ly héa chat va da dugce xu ly béi
NaOH 5% sé dugc st dung. Cac budc xt ly sgi xo dUa, tach boc ra
tiing sgi riéng bang may dap tudc lién hoan da dugc trinh bay
trong [11] nhu sau: Budc 1: loai bd phan mun con bam lai trén sgi,
ngam nudc sach 24h; Budc 2: dem phai khoé tu nhién trong 5 ngay;
Budc 3: Ngam trong NaOH trong 6 gio; Budc 4: Rita sach sgi; Budc
5: Phai kho lai soi.

Soi lanh c6 gia tri kinh té cao, ing dung nhiéu trong linh vuc
dét may, gan lién vdi cudc séng ngudi dan tdc Méng va chi phu
hgp véi diéu kién khi hau lanh nén & Viét Nam thudng gap & khu
vuc doi nui phia Bac. Ngoai ra, cay lanh tréng va thu hoach trong
vong 70 ngay trong giai doan dau nam va khéng c6 san trong suét
thoi gian trong nam. Do d6, viéc thu thap va st dung sgi lanh
trong bé tong khé khan hon so vai xa dura vi diéu kién gia thanh va

Bang 1. Thanh phan cdp ph6i mau trong nghién ctu.

d6 phé bién ctia n6 [4,5]. Sgi lanh trong nghién cdiu dugc xi ly qua
cac budc: tudc hét 13, phaoi kho, phoi dm (suong), gia dap, tudc soi.

Hinh 1. Sgi xg dura va si lanh.

2.2. Cdp phéi

Duva vao két qua cla [3,9,10] nghién clu nay tac gia sir dung 2
loai cap ph&i M100 va M300. Ngoai ra, 8 hinh thai va cach thuc xu
ly khéc nhau ctia sgi lanh va sgi xa difa cling dugc xem xét dé danh
gia anh hudng cla chang t6i bé tdng NFRC, bao gém: Soi xo
dua/lanh khoéng qua xU ly dai 1cm va dai 2cm tuong Ung véi cac
mau ki hiéu OD, OL; Sgi xo dura da xUr ly bdng NaOH néng dé 5%
dai 1cm va 2cm [12] tuong Ung vdi ki hiéu D, L. V&i méi loai sgi, cap
ph6i M100 (ki hiéu A), st dung ty |é sgi gom 0%, 2%, 4%, 6%, 8%,
10% khéi lugng xi mang va céc cap phoi M300 (ki hiéu B) sé sir
dung ty lé 0%, 1%, 2%, 3%, 4%, 5%. Cap phdi cu thé dugc cho
trong Bang 2; vi du mau ODA-1-8 la mau xd dita M100, chua x{ ly,
sgi dai 1cm va ham lugng sgi y = 8%.

M3u Cat Xi méng Nudc Soi
Xo dua chua Lanh chuaxt | Xoduadaxd | Lanhdaxuly lit kg lit kg
xt ly (OD) ly (OL) ly (OD) (o)
M100 - sgi 1cm
ODA-1-0 OLA-1-0 DA-1-0 LA-1-0 1090 297 260 0
ODA-1-2 OLA-1-2 DA-1-2 LA-1-2 1090 297 260 5.94
ODA-1-4 OLA-1-4 DA-1-4 LA-1-4 1090 297 260 11.88
ODA-1-6 OLA-1-6 DA-1-6 LA-1-6 1090 297 260 17.82
ODA-1-8 OLA-1-8 DA-1-8 LA-1-8 1090 297 260 23.76
ODA-1-10 OLA-1-10 DA-1-10 LA-1-10 1090 297 260 29.7
M100 - sgi 2cm
ODA-2-2 OLA-2-2 DA-2-2 LA-2-2 1090 297 260 5.94
ODA-2-4 OLA-2-4 DA-2-4 LA-2-4 1090 297 260 11.88
ODA-2-6 OLA-2-6 DA-2-6 LA-2-6 1090 297 260 17.82
ODA-2-8 OLA-2-8 DA-2-8 LA-2-8 1090 297 260 23.76
ODA-2-10 OLA-2-10 DA-2-10 LA-2-10 1090 297 260 29.7
M300 - sgi 1cm
ODB-1-1 OLB-1-1 DB-1-1 LB-1-1 1080 450 225 4.5
ODB-1-2 OLB-1-2 DB-1-2 LB-1-2 1080 450 225 9.0
ODB-1-3 OLB-1-3 DB-1-3 LB-1-3 1080 450 225 13.5
ODB-1-4 OLB-1-4 DB-1-4 LB-1-4 1080 450 225 18
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ODB-1-5 [ OLB15 | DB15 |  LB15 1080 | 450 | 225 22,5
M300 - sgi 2cm

ODB-1-1 OLB-1-1 DB-1-1 LB-1-1 1080 450 225 45

ODB-1-2 OLB-1-2 DB-1-2 LB-1-2 1080 450 225 9.0

ODB-1-3 OLB-1-3 DB-1-3 LB-1-3 1080 450 225 135

ODB-1-4 OLB-1-4 DB-1-4 LB-1-4 1080 450 225 18

ODB-1-5 OLB-1-5 DB-1-5 LB-1-5 1080 450 225 225

3. CAC THI NGHIEM
Trong nghién ctiu nay, cac thi nghiém nén va uén 4 diém dugc
st dung dé xac dinh cudng dé nén R, va kéo do uén Rk clia mau
thtt. Cac quy trinh dic mau, duéng mau va thi nghiém dugc thuc
hién tuan theo cac tiéu chudn TCVN 10303:2014, TCVN 3118:1993
va TCVN 3119:1993.

b. Thi nghiém udn 4 diém

a. |’ nhlem nén mau
Hinh 2. Céc phuang phdp thi nghiém xac dinh cudng do.

4. KET QUA

4.1. Anh huéng cua soi tu nhién téi kha ndng chiu nén cta bé
téng.

4.1.1. Mau bé tébng M100

Cac mau thi nghiém dugc bdo dudng trong diéu kién tiéu
chudn va dugc thi nghiém nén tai cac d6 tudi 7 ngay, 14 ngay va
28 ngay nham xac dinh anh hudng cla sgi tu nhién tsi sy phat
trién cudng d6 cla bé tdng theo ngay tuéi.

Tu cac két qué cudng do nén R, véi mau xo dira M100 chua xU
ly trinh bay trong Bang 2, chiing ta c6 thé thdy R, cla bé tong soi
cling phat trién theo s6 ngay tudi cla mau gidng bé tdng truyén
théng, cudng do tang tur 7, 14 dén 28 ngay. Gia tri R tai 28 ngay
tudi tdng tU 52% dén 193% so véi 7 ngay déi vdi sgi xa dira dai
1cm va tuong Ung tU 54% dén 148% déi véi sgi 2cm nhu so sdnh
trong Hinh 3.K&t qua nay ciing déng nhat vdéi sgi xa difa da qua xu
ly NaOH & Bang 3 va phu hgp véi nhiing nghién ctiu trudc dé [3,11]
rang soi tu nhién anh hudng téi qua trinh hydrat hoa cla xi mang
nhung van cho phép cudng d6 mau phat trién theo ngay tudi.

Bang 2: Cudng d6 nén (MPa) theo ngay tudi mau BT M100 soi
x0 dua chua xt ly (ODA).

Bang 3 : Cudng d6 nén (Mpa) theo ngay tudi madu BTM100 sgi
xo dua da x{ ly (DA).

Ngay tudi Mau Tam
DA-1-0 DA-1-2 DA-1-4 DA-1-6 DA-1-8 DA-1-10
7 4251 2.546 3.388 3.570 2.904 2223
14 6.411 5.371 4961 6.927 4191 3.01
28 7.028 6.692 6.053 7372 4.945 3.879
Ngay tudi Mau 2am
DA-2-0 DA-2-2 DA-2-4 DA-2-6 DA-2-8 DA-2-10
7 4.251 4707 4524 6.116 3.037 3.015
14 6.411 5.825 7.894 9.500 6.636 4931
28 7.028 5.759 7.828

nm 7.407 4.707

Ngay tudi Mau Tam
O0DA-1-0 | ODA-1-2 | ODA-1-4 | ODA-1-6 | ODA-1-8 | ODA-1-10
7 4251 6.116 3.612 3.965 3.119 4.468
14 6.102 8.923 8.432 7.985 4226 6.921
28 7.028 10.206 10.571 9.684 4,749 7.772
Ngay tudi Mau 2cm
0DA-2-0 | ODA-2-2 | ODA-2-4 | ODA-2-6 | ODA-2-8 | ODA-2-10
7 4251 4,012 4.279 5.555 3.22 3.763
14 6.275 8.546 7.783 7.432 5.942 6.651
28 7.028 9.939 8.34 8.544 6.586 7.358
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a. Sgi Tem b. Sgi 2cm

Hinh 3. Su phat trién cuting d6 nén cia mau M100 vdi sgi xo difa chua x Iy.

Anh hudng cla phuong phap i ly soi téi cudng do Bé tong
M100 cling duoc xét dén va thé hién qua Hinh 4.a. K&t qua tai 28
ngay chi ra rang R, cla mau 1cm véi sgi chua xt ly 16n hon mau da
XU ly nhung mau 2cm da xt ly c6 thé 16n hon hodc nhd hon tuy
thudc vao ham lugng soi. Do d6, véi BT M100, ching ta c6 thé
nhan xét rang viéc x ly sgi khong anh huéng nhiéu dén cuong do
nén Rn. Nhan xét nay cling tuang tu véi anh huéng cda chiéu dai
cUa soi tGi Ra clla mau, két qua trong Hinh 4 khi so sdnh cac mau
chiéu dai 1cm va 2cm cho thdy chiéu dai khong lam cho R, ¢6 su
thay d@i ro rét va ching ta khong thé két luan dé dai nao cho R tét
haon. Theo [12] nguyén nhan c6 thé la do dudng kinh 16n nhat cda
sgi nhd han nhiéu so vai chiéu dai sai.
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a.Rn s0i xo duia 28 ngay b. Rn sgi lanh 28 ngay

Hinh 4. Anh huting clia do dai va ham lugng soi ti cudng @ nén 28 ngay cic mau
lanh va xa dfa.

[1-9] da chi ra rdang ham lugng sgi tu nhién cé anh hudng I6n
dén cudng d6 clia bé téng NFRC va diéu nay cling duoc thé hién r
VGi sgi xo dlfa va sgi lanh nhu trong Hinh 4. Thyc té cho thay véi
moét ham lugng bé (2%), sgi tu nhién sé lam tang cudng do nén cla
mau BT M100 nhung khi ham lugng 16n (y > 6%) thi sé& lam gidm Rn
cha BT. Diéu nay la do khiy bé, sgi tu nhién sé dong vai tro cét liéu,
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tang su lién két véi xi mang va cat nhung khiy qua I6n, céc sgi sé
tiép xdc nhau nhiéu hon lam gidm su lién két trong mau dan téi
cudng d6 gidm. Thuc té cho thdy, khi y tang tur 2% lén 6 %, so Vdi
mau nén, cudng dd nén trong mau tang 58.1% va 38.6% tuong
Ung véi mau xa dua va lanh; tuy nhién, khi y vugt qua 6% thi cudng
do6 sé giam nhanh. Do dg, tit Hinh 4 ¢6 thé chi ra rang ham lugng
Qi tif 4-6% sé t6i uu cho Ra trong mau BT M100.
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Hinh 5. So sanh cudng d0 nén 28 ngay cdc mau lanh va xo dira M100.

Hinh 5 so sanh cdc mau M100 vdi sgi xa dira (ODA, DA) va soi
lanh (OLA, LA) d€ xem xét anh hudng cla loai soi téi cudng do bé
téng NFRC. C6 thé thay rang, két qua thay d6i phu thudc vao ham
lugng sdi, nhung tai y t6i uu 6%, xa difa cho két qué cao hon 53.9%
sgi lanh cling chiéu dai 2cm.

4.1.2. M4u Bé téng M300

Tuong tu nhu mau M100, soi ty nhién khong lam anh hudng
t&i su phat trién cudng d6 theo cac do tudi 7, 14 va 28 ngay & mau
M300, két luan nay khéng phu thudc vao hinh thai cling nhu
phuong phap xt ly sgi, diéu nay dugc thé hién qua Bang 4 va
Hinh 6 & phia dudi.

Bang 4: Cudng do nén (Mpa) cia mau M300 véi sgi xo dira

chua xt ly (ODB).
Ham lugng
iy %) 0 1 2 3 4 5
Ngay tudi i 1am
0DB-1-0 | ODB-1-1 | ODB-1-2 | ODB-1-3 | ODB-1-4 | ODB-1-5
7 15.13 9.149 8.717 7211 9.658 11.58
14 26.831 13.769 13.888 12.023 13.082 12.5
28 32.57 24.099 19.703 19.879 18.96 20.06
Ngay tudi 301 2am
0DB-2-0 | ODB-2-1 | ODB-2-2 | ODB-2-3 | ODB-2-4 | ODB-2-5
7 15.13 9.027 10.066 9.49 7.4 9.483
14 26.831 15.484 16.526 14.05 9.72 11.55
28 32.57 20.426 16.514 14.82 14.394 13.08
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Hinh 6. So sénh Ry cia mau xo dita M300 dai 1cm va 2cm theo cac ngay tudi.

Hinh 7 cho thdy &nh hudng cla chiéu dai sgi tGi vai cudng do
Rn dugc thé hién rdé rang hon & mau M300, sgi dai hon sé lam gidm
cudng dé clia mau, cu thé mau xo diia Tem ¢ cudng dod cao hon
17.98% dén 34.2% so v&i mau 2cm va su chénh léch nay & soi lanh
12 10.24% dén 24.5%.

Hinh 8 so sanh anh huéng cda loai sgi t6i cudng dé nén mau
bé téng M300 & 28 ngay tudi. K&t qua cho thdy khi y vugt qua 1%,

sgi xa dlifa cho cudng d6 nén tot hon 32.67% so véi soi lanh va
chénh léch nay cang nhiéu khi y tang. K&t luan nay phu hgp vai soi
2cm (Hinh 8.b), soi xo dita cho Ra 16n hon 65% dén 138% so vdi soi
lanh khi y tang ti 2% dén 5%. RS rang, véi mau mac cao M300, sgi
x6 dura cho cudng dé nén tét hon soi lanh va khéng phu thudc vao
chiéu dai hay phuong phap xu ly sgi, két luan nay hoan toan phu
hagp vai [11] va c6 thé gidi thich bai sgi lanh ¢6 tinh co gian hon soi
xd dua [6, 8].
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Hinh 7. So sanh R, cla mau xo dira va sgi lanh M300 dai 1cm va 2cm tai 28 ngay tudi.
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Hinh 8. So sanh Ry cdc mau M300 28 ngay tudi st dung lanh va xo diia.

4.2, Anh huéng cua soi tu nhién téi kha ndng chiu uén ciia bé
téng.

G muc nay, cac mau co kich thudc 100 x 100 x 400 mm dugc thi
nghiém uén 4 diém dé xem xét anh hudng cla soi tu nhién téi
cudng dé kéo do udn Rw clia bé tdng NRFC véi 2 cap phdi tuang
{ng M100 va M300.

Cudng d6 kéo do udn tai 28 ngay tudi cia mau M100 st dung
soi xo dua dugc téng hgp trong Bang 5 cho thdy sgi xo dira ¢6 tac
dung lam tang kha nang chju uén ctia bé tdong NFRC khi Rk cla
mau tang 52.13% so v&i mau nén khi soi dai 1cm va 65.63% khi sgi
dai 2cm. Diéu nay la do sgi c6 kha nang chiu kéo nén giup gia tang
Rku cGia mau va clng giai thich vi sao d6 dai sgi c6 anh hudng tdéi
kha nang gia cudng mau khi sgi 2cm cho Rw t6t hon sgi Tcm nhu
trong Hinh 9.a.

So sanh trong Hinh 9 chi ra rang phuong phap xt ly sgi c6 anh
hudng t6i kha nang chiu udn ctia BT khi cac mau sgi chua x{ ly déu
cho Rw cao hon cac mau da xt ly. Nguyén nhan la do sau khi xu ly
NaOH, céc soi ty nhién bi giam tinh dai va gidam kha nang chiu kéo
clia minh lam cho mau da xt ly c¢é Rw thap hon.

Bang 5: Cudng do kéo do udn 28 ngay Rk (Mpa) ctia BT M100
sgi xo dua.

Ham lugng
saiy (%) 0 2 4 6 8 10
Sgi chua xd ly NaOH
1am 0DA-1-0 | ODA-1-2 | ODA-1-4 | ODA-1-6 | ODA-1-8 | ODA-1-10
0.752 0.342 0.842 1.144 0.824 0.612
S em 0DA-2-0 | ODA-2-2 | ODA-2-4 | ODA-2-6 | ODA-2-8 | ODA-2-10
0.752 0.422 0.918 1.246 0.938 0.55
Si da xd ly NaOH
1am DA-1-0 DA-1-2 DA-1-4 DA-1-6 DA-1-8 DA-1-10
0.752 0.33 0.443 0.577 0.866 0.566
2am DA-2-0 DA-2-2 DA-2-4 DA-2-6 DA-2-8 DA-2-10
0.752 0.237 0.474 0.783 0.618 0.483
ISSN 2734-9888 | 07.2023 XAYDUNG

109



NGHIEN CUU KHDA HOC

—8— Chura i 1y Tom —a— Chura ol 1 Zom

- Dhmrilom - & - DOwrl 2om - B - BE L -y - PSRN 30

nE

4

W
FoaF
Wi [MPa]

&

2

2 6 % 0 Ham ey st (4]

Ham bergmg 3o (%)
a. Sgi xa dla b. Sgi lanh

Hinh 9. So sanh Ry, 28 ngay tudi cic mau M100 véi chiéu dai va phuong phap xt Iy sgi
khac nhau.

Cac thi nghiém dugc thuc hién tuang tu v6i mau sgi lanh M100
va dugc so sanh trong Hinh 9.b, ching ta dé dang nhan thdy cac
anh hudng cua sgi lanh t&i Rk clia mau hoan toan tuong déng véi
xo dua & Hinh 9.a.

So sanh R tai 28 ngay tudi cla cdc mau M100 thé hién & Hinh
10 cho thdy soi lanh c6 tac dung gia cudng kha nang chiu uén cla
mau t6t hon sgi xa dura, khi y = 6%, sgi lanh cho Rk 16n hon xo dua
24.48% khi sgi dai 1cm (Hinh 10.a) va 20.03% khi sgi dai 2cm (Hinh
10.b). Diéu nay hoan toan phu hgp véi cac nghién ctu trudc do khi
[3,6,8] da chi ra rang cudng dod chiu kéo soi dan cla lanh tét hon
sgi xa dura. Ngoai ra, dua vao su phu thuéc cia R vao ham lugng
soi thé hién & Hinh 10, c6 thé két luan ring 4-6% la ham lugng téi
uu vdi ca sagi lanh va sgi xo dua khi Rk tai ham lugng nay tang tu
50.7% dé€n 98.8% so v&i mau nén.
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Hinh 10. So sénh Ri, 28 ngay cdc mau M100 st dung lanh va xo dira.

Két qua thi nghiém uén 4 diém cla cac mau bé téng M300 st
dung ham lugng sgi tir 1% dén 5% dugc téng hgp va so sanh tai
Hinh 11.a véi sgi 1cm va tai Hinh 11.b véi sgi 2cm. Tuong tu cac
mau M100, sgi tu nhién cé tac dung tang kha nang chiu uén cua
mau va sgi lanh cho két qua tét hon soi xo dUa; tai y = 4%, mau
lanh 1cm chua x{r Iy c6 Rk, cao hon 45.7% so v6i mau nén va cao
hon 8.9% so v6i mau xo dira cung loai. Ngoai ra, dé dai sgi cling
anh hudng téi Rw clia mau khi tai cung y, soi dai 2cm cho R cao
hon mau sgi Tcm ti 2.5% dén 21.1%. Hon nda, Rw rd rang phu
thudc nhiéu vao ham lugng sgi y nhu cé thé thdy & Hinh 11.a, véi
mau M300, Rk tang khi ham lugng sgi tang dén 4% va giam khi y
= 5%, do d6, c6 thé két ludn ham luong soi t8i uu trong trudng
hop nay la 4%.
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Hinh 11. So sanh cudng dd kéo do udn 28 ngay cic mau M300 véi lanh va xo dfa.
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5. KET LUAN

Tu cac két qud trén, ching ta c6 thé két luan rang hinh thai,
ham lugng va loai sgi tu nhién cé anh hudng Ién tGi cuong dé cla
bé tong NFRC. Déi vai cap phdi BT M100, sgi dai 1cm va 2cm, chua
XU ly va da xtr ly NaOH déu lam tang Rn va Rku 50 v8i mau nén. Loai
sdi va phuong phap xt ly khéng anh hudng téi cuong d6 nén
nhung c6 anh hudng téi cuong do kéo do udn, sgi lanh cho két
qua tét hon sgi xo dura téi 24.48% va soi chua xur ly cho két qua tot
hon sgi da xt ly. Ham lugng sgi ty nhién t&i uu dé xuat cho cap
phéi nay trong khoang 4% - 6% khi R, tang 58.1% va Rw tdng
98.8% tuang Ung.

DGi vai cap phéi M300, cac loai sgi thém vao déu lam gidm
cudng dé nén va tang cudng dé kéo do uén so véi mau nén. Sgi xa
dua cho két qua t6t hon lanh trong thi nghiém nén va nhung kém
hon 8.9% trong thi nghiém uén. Chiéu dai sgi khéng anh hudng
nhiéu dén cudng do nén, tuy nhién doi vGi cuong do kéo do uén
thi chiéu dai sgi anh huéng mot cach rd rét khi soi dai cho két qua
t6t hon sgi ngén tGi 21.1%.

Két qua clia nghién ctu nay cho thdy viéc st dung céc loai sgi
tu nhién NFRC dem lai lgi ich vé& mat méi trudng khi tan dung dugc
nguyén liéu sdn cé trong tu nhién nhung khéng dem lai nhiéu hiéu
qua vé mat tang cudng cac tinh chat co ly clia bé tong, do do, BT
soi tu nhién phu hop st dung vai cac cau kién khong yéu cau cao
vé cudng dé nhu trang tri hay bé tong via.L&i cdm on:

Cam on Truong Pai hoc Su pham ky thuat TP.HCM da tai trg
kinh phi cho dé tai nghién ctu nay (Dé tai cap trudng ma s6 T2022-
153).

TAI LIEU THAM KHAO

1. Baley, C.,(2002). Analysis of the flax fibers tensile behaviour and analysis of the
tensile stiffness increase. Composites Part A: Applied Science and Manufacturing,
33(7):939-948.

2. Savastano, H. Jr., Agopyan, V., Nolasco, A. M., Pimentel, L.,(1999). Plant fibre
reinforced cement components for roofing. Construction and Building Materials, 13:433-
438.

3. Aamr-Daya, E., Langlet, T., Benazzouk, A., Quéneudec, M., (2008). Feasibility study
of lightweight cement composite containing flax by-product particles: Physico-mechanical
properties. Cement and Concrete Composites, 30:957-963.

4.Emma, B., Leon, D.W., (2008). Use of flax fibres to reduce plastic shrinkage cracking
in concrete. Cement and Concrete Composites, 30:929-937.

5. Savastano, H. Jr., Warden, P.G., Coutts, R. S.P, (2003). Mechanically pulped sisal as
reinforcement in cementitious matrices. Cement and Concrete Composites, 25:311-319

6. Toledo, F. R., Scrivener, K., England, G., Ghavami, K., (2000). Durability of alkali-
sensitive sisal and coconut fibres in cement mortar composites. Cement and Concrete
Composites, 22:127-143.

7. Kriker, A., Debicki, G., Bali, A, Mouldi, K., Chabannet, M., (2005). Mechanical
properties of date palm fibres and concrete reinforced with date palm fibres in hot-dry
climate. Cement and Concrete Composites,27:554-564.

8. Bledzki, A., Gassan, J.M., (1999). Composites reinforced with cellulose based fibres.
Progress in Polymer Science, 24:221-274.

9. Ramakrishna, G., Thirumalai, S., (2005). Impact strength of a few natural fibre
reinforced cement mortar slabs: A comparative study. Cement and Concrete Composites,
27:547-553.

10. Castro, J., Naaman, A., (1981). Cement mortar reinforced with natural fibers..
Journal of the American Concrete Institute, 78:69-78.

11. N.T. Anhva L. N. P. Trugng, “Nghién ctiu tinh chdt co Iy cda bé tong sgi tu nhién
khu vuc dng bang song Citu Long”, JOMC, s6 p.h 2, thdng 11 2021.

12. N. T. Anh. Physical and mechanical characterization of flax fiber concrete.
Proceedings of International conference on civil technology, 2019.



www.tapchixaydung.vn

ENgay nhan bai: 10/4/2023 MNgay sta bai: 10/5/2023 BNgay chap nhéan dang: 07/6/2023

Giam thiéu rui ro thien tai va vai tro cua
quy hoach dé thi tai Viet Nam

Disaster risk reduction and the role of Urban planning in Vietnam
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Khoa Kién truc, Trudng Dai hoc Van Lang; *Email: duc.la@vlu.edu.vn

TGM TAT

Viet Nam |a mét trong nhitng qudt gia chiu nh huwéng nang né cia
thién tai, trong da béo, |i thudng xuyén xay ra, han han, xam nhap
man, sat |& va nhigu thién tai khac d& va dang gay nhiu thigt hai
vé tinh mang, tai san cla ngudi dan & cac dia phueong di anh
hudng khang nha dén sy phét trién cia ca nude ndi chung va céc
dia phueng ndi riéng. Dac bigt sy anh hudng va tac hai coa thien
tai can tri nén nghigm trong vai cac khu vure da thi, noi tap trung
dang dan cu. Trén the giai, quy hoach duge xem 13 mét trong
nhitng giai phap trung va dai han nhim han ché tac hai tir rdi ro
thién tai dén céc da thi. Tuy nhién, [am thé nao dé quy hoach da thi
tai céc do thi Viet Nam cd thé han ché duoc thigt hai va rii ro
thién tai van dang la nhirng ndi dung cén thiét dé nghién ciu trong
thue tign cac da thi Viet Nam.

Nai dung bai viét nhom tac qia sé trinh bay va phén tich cac ni
dung (1) Tang quan vé khai nigm va ly luén vé gidm thigu rdi ro
thign tai (DRR); (2) Céc Iy luan va kinh nghiém cia DRR trong
linh vire quy hoach va phat trién da thi; (3) Rai ro thién tai tai
Viet Nam va dé xudt vai tro quy hoach da thi trong giam thigu
rii ro thién tai.

Tir khéa: Giam thiéu rii ro thien tai; quy hoach da thi

ABSTRACT

Vietnam is one of the countries that heavily affected by natural
disasters, in which storms and floods are the most frequent and
dangerous. Besides storms and floods, severe droughts, saltwater
intrusion, landslides and many other natural disasters have been
causing a ot of damage to people's lives and properties in localities
throughout the country. This has hindered the development of the
whaole country in general and each |ocality in particular. In particular,
the effects and harms of natural disasters have become more
serious in urban areas where the population is densely populated. In
the world, urban planning is considered one of the medium and long-
term solutions to limit the harm from natural disasters to cities.
However, the contents and methods of urban planning in Vietnamese
cities that can limit damage and disaster risks are still necessary
contents for practical research in Vietnamese cities. .

The content of this article will present and analyze the following
contents (1) An overview of the concept and theory of disaster
risk reduction (DRR); (2) Theories and experiences of DRR in
urban planning and development; (3) Disaster risk in Vietnam and
proposed role of urban planning in disaster risk reduction

Key words: Disaster risk reduction (DRR); urban planning

1. KHAINIEM VA LY LUAN VE GIAM THIEU RUI RO THIEN TAI

Thién tai Ia hién tugng tu nhién bat thudng cé thé gay thiét hai
vé& ngudi, tai san, moi trudng, diéu kién séng va cac hoat déng kinh
té - xa hoi. Cac loai hinh thién tai thudng gap bao gém: bao, ap
thap nhiét ddi, gié manh trén bién, 16¢c, sét, mua I6n, 10, 10 quét,
ngap lut; sat 1& dat, sut lun dat do mua |G hodc dong chay, han han;
nudc dang, xam nhap man, ndng néng, han han, chay ring do tu
nhién, rét hai, mua da, sueng mu, suong mudi, déng dat, séng
than va céc loai thién tai khac. Tuy thudc theo cac khu vuc va vung
lanh thé, tac hai cha thién tai sé c6 thé xdy ra rat nghiém trong
hodc c6 kha ndng dugc gidm thiéu do cac hoat déng phong chéng
hodc tdng cudng nang luc chdng chiu clia cong dong dia phuong.

Gidm thiéu rdi ro thién tai (DRR) la mét cach tiép can cé hé
théng dé xac dinh, danh gia va gidam thiéu tac dong va thiét hai
thién tai. Khai niém nay da dugc cac nha nghién ctu trén thé gidi

st dung tu nhitng nam 1970 (B. Wisner et. al, 2013), cac nghién ctiu
DRR nham muc dich gidm thiéu cac tén thuong kinh té - xa hoi déi
vGi thdm hoa cling nhu d6i pho véi cac moi nguy vé moi trudng va
cac méi nguy khac gay ra ching.

Van phong Lién hgp quéc vé Gidm thi€u rui ro thién tai
(UNDDR) va Chugng trinh Phat trién Lién hop quéc (UNDP), da
dinh nghia DRR: "Khung khdi niém vé cdc yéu té dugc xem xét véi cdc
kha ndng giam thiéu tinh dé bj tén thuong va rdi ro thién tai trong
toan xa héi, dé trdnh (phong ngtia) hodic han ché (giam thiéu va
chudn bij) cdc tdc ddng bdt lgi cia cdc méi nguy, trong béi cénh réng
16n cta phat trién bén viing” (UNISDR, 2004). Qua dé, mét cach tiép
can toan dién dé DRR dugc dua ra trong Khung hanh déng Hyogo
(2005-2015) (UNISDR, 2005), v&i muc tiéu “Xdy dung khd ndng
chéng chiju cta cdc quéc gia va céng dbng déi véi tham hoa” nham
“Giam ddng ké thiét hai do thién tai, vé tinh mang va tai san xa hoi,
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kinh té va méi trudng cla cdc céng déng va quéc gia".

Ném 2009, Binh nghia vé DRR dugc chinh thic théng nhat
trong Hé théng Chién lugc Quéoc té vé Gidm nhe Thién tai
(UNISDRY): “Khdi niém va thuc tién vé giam thiéu rdi ro thién tai théng
qua cdc né luc c6 hé théng dé phan tich va quan ly cdc yéu t6 nhan
qud cta thién tai, bao gém théng qua viéc gigm thiéu phoi nhiém véi
cdc méi nguy hiém, giam thiéu tinh dé b tén thuong cdia con ngudi va
tai san, quan ly khén ngoan ddt dai va méi trudng, va cai thién kha
ndng sdn sang cho cdc su kién bdt lgi (UNISDR, 2009). Tu d6, ké thira
Khung hanh déng Hyogo, Khung chién lugc gidm thiéu rdi ro thién
tai - Khung Sendai (2015-2030) (UNISDR, 2015) da tap hgp cac tiéu
chudn chung, mét khudn khé toan dién véi cdc muc tiéu co thé dat
dugc va mét cong cu dua trén phéap ly dé DRR. Khung Sendai da
dugc 187 quéc gia trén thé gidi théng nhat ky két tham gia va dua
vao cac chuong trinh muc tiéu va hanh dong & cac quéc gia. Trong
d6, UNISDR cung cap phuang tién hgp tac gitta cac Chinh phu, cac
t6 chiic va cac té chiic xa hoi dan su dé hé trg viéc thuc hién Khung
va nhan manh su can thiét phai giai quyét van dé DRR va thich tng
Vi bién déi khi hau khi thiét 1ap cadc Muc tiéu Phat trién bén viing.

Hang néam UNDRR xuat ban cac bao cdo thudng nién & cap do
thoan thé gidi va ting khu vuc nham danh gia tinh hinh rdi ro
thién tai, cac gidi phap cla cac chinh phd, cling nhung dé xuat xay
dung cac chién lugc toan cau trong tiing gian doan ngan han 3-5
nam (ADPC & UNDRR, 2020), (UNDP, 2010), (K. Chmutina et al.,
2014), (S. S. Priti Attri et al., 2010).

Cac thiét hai va rai ro vé thién tai dién ra trén thé gisi ngay
cang tr@ nén rat nghiém trong. Cac qudc gia tham gia khung
Hyogo va Khung Sendai déu trién khai va déu két ndi trén hé
théng toan cau nham tang cudng DRR.

Cac noi dung nghién cliu vé DRR déu dugc trién khai theo cac
nhiém vu chinh (UNISDR, 2015):

(i) Gidm sdt, ddnh gid va hiéu vé rdi ro thién tai va chia sé nhiing
théng tin vé rdi ro thién tai;

(ii) Tang cudng quan tri va diéu phéi rdi ro thién tai, tich hop vao
cdc chién lugc, quy hoach ké hoach, chuong trinh va su tham gia ddy
dua va c6 y nghia cua cdc bén lién quan & cdc cdp thich hop;

(i)  Ddu tu vao kha ndng phuc hoi caa cdc khu vuc, céng dong
va quéc gia va méi trudng, ciing nhu théng qua céng nghé va nghién
cuu;

(iv) Tdng cudng cdc hé théng cdnh bdo sém da nguy co, su
chudn bi, ting phd, phuc héi, phuc héi va tdi thiét. D€ bé sung cho
hanh d@éng va ndng luc quéc gia, cdn phdi tdng cudng hop tdc quéc té
gitia cdc nudc phdt trién va dang phdt trién va gida cdc quéc gia vdi
cdc t6 chirc quéc té.

Nhu vay, cac néi dung trong nghién ctu vé DRR c6 pham vi
kha réng 16n, bao trum tét ca cac linh vuc, cdp d6 khéng gian cling
nhu hé théng quan ly. Trong pham vi nghién ctiu vé d6 thi va quy
hoach @6 thi, cac van dé vé danh gia rai ro la rat can thiét, bén
canh d6 la viéc 16ng ghép cac noéi dung vé DRR trong quy hoach dé
thi, trién khai cac ndéi dung thuc thi va quan ly quy hoach ciing la
néi dung rat can thiét.

Vé viéc giam sat va danh gia vé ri ro, c6 kha nhiéu quan niém
khac nhau, nhung cach thuc xac dinh rdi ro cia UNDISR la kha
téng quat va chudn xac, theo do: danh gia rdi ro phai dua trén
danh gia cdc mdi nguy hai (hazards), kha nidng dé bi tén thuang
(vulnerability) va ndng luc Ung phd cdc nguy hai (capacity)
(UNISDR, 2009). Theo c6ng thuc nhu sau: Rui ro thién tai (Risk) =
Cac mdéi nguy hai (H) + Kha nang dé bi tén thuong (V) - Nang luc
ung phd cac nguy hai (C).

Hau hét cac quéc gia trén thé gidi khi tham gia vao khung
Sendai déu da co6 cac nghién ctu da danh gia kha rdé nét vé rui ro
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cla cac quéc gia va dia phuong, UNDISR cliing da c6 bao céo
thudng nién vé gidm thiéu rdi ro tai Viét Nam cling nhu cac khu
vuc va qudc gia trén thé gidi (ADPC & UNDRR, 2020).

2.LY LUAN VA KINH NGHIEM VE DRR TRONG QUY HOACH
PO THI

Trong linh vuc quy hoach va phét trién dé thi, cac van dé vé
DRR trg nén dugc quan tam hang dau khi cac tac hai cta thién tai
ngay cang trd nén nghiém trong. Bén canh do, theo du doan dén
nam 2030, trén 60% dan sé toan cau sé séng trong do thi. Cac khu
vuc dé thi la nhiing noi cé mat do dan cu tap trung cao dan dén
cac tac hai cang nghiém trong hon.

Quy hoach d6 thi dugc xem la cac gidi phdp trung va dai han
nhdm lam gidm thiéu cac rui ro thién tai. Viéc nghién ctu 16ng
ghép cac van dé quy hoach va quan ly dé thi da dugc UNDP xac
dinh la la rat can thiét, trong d6 la viéc hoach dinh cac chinh sach,
tdng cudng thé ché cho cac ké hoach DRR cling nhu xay dung cac
ké hoach va bién phap DRR(UNDP, 2010). Bén canh d6, da c6 rat
nhiéu nghién cttu cling nhu thuc tién trén thé gidi cho thay viéc
I6ng ghép DRR trong quy hoach d6 thj la nhiém vu cla cac nha
quy hoach - thiét ké dé thi, dac biét vai trd quan trong clia cac nha
hoach dinh chinh sach, nha quy hoach trong viéc xac dinh cac quy
trinh Gng pho, cac giai phap han ché ri ro, tang cudng nang luc
cdng déng cuing cac cdng cu giam thiéu (K. Chmutina et al., 2014),
(S.S. Priti Attri et al., 2010).

Thuc té, trén thé giéi da cé nhiéu nghién cudu tich hgp va xay
dung cac gidi phap, bién phap DRR, thich Ung bién d&i khi hau
trong quy hoach va quan ly d6 thi. Nhiéu kinh nghiém ciing nhu
bai hoc kinh nghiém da dugc céng bé. Tai liéu hudng dan DRR
trong quan ly dé thi tai An D6 (UNDP, 2016), trong dé cac noi dung
Quy hoach va thiét ké dé thi dugc tich hgp trong DRR bao gom:
cac giai phap quy hoach méi truong, giai phap thiét ké bén viing,
thiét ké ha tang bén viing, giai phap céng trinh thich tng vai ngap
lut, déng dat... ; Cac nghién cliu quy hoach thich tng tai Uc (A.
March et al., 2020); Nghién ctu dac biét cho khu vuyc Carribean va
chau My Latin (Omar Bello, 2021); Ngan hang chau A cling da c6 tai
liéu hudng dan vé Gidm thiéu rdi ro thién tai bang quan ly sit dung
dat cho cac nha quy hoach (Jun Rentschler, 2020). Cac ly thuyét vé
quy hoach tich hgp hodc quy hoach thich (ng ciing da rat phd
bién trén thé gidi: ly thuyét vé quy hoach thich ting; Quy hoach d6
thi thich tng véi bién déi khi hau; Quy hoach thich Gng nuéc bién
dang ... cho thay hé théng quy hoach d6 thj trén thé gigi da cé
nhiing phat trién vé mat Iy ludn nham dap ting viéc Iéng ghép DRR
trong quy hoach. Kha nang tich hgp va l6ng ghép Quy hoach va
thiét ké dé thi nham DRR da dugc xay dung gom cac ndi dung:

- K&t hgp danh gia rui ro thién tai vao quy hoach va quan ly d6
thi, dac biét cac khu dé thi va cac khu dan cu dé bj thién tai; tai cac
khu vyc dong dan va cac khu vuc d6 thi héa nhanh chéng;

- Long ghép viéc danh gia cac rdi ro thién tai vao quy trinh lap
ké hoach cho cac du an co s& ha ting trong diém, bao gém céc
tiéu chudn thiét k& phé duyét, thuc hién du an va can nhic dua
trén nhing danh gia tac déng xa hoi, kinh té va moi trudng.

- Phat trién, nang cdp va khuyén khich st dung cac huéng dan
va cac cdng cu giam sat cho DRR trong cac néi dung quy hoach st
dung dat, quy hoach khong gian, quy hoach méi trudng va cac gidi
phap ky thuat.

- K&t hgp danh gia rai ro thién tai vao nodi dung quy hoach
vling va phat trién ndng thén, dic biét trong quy hoach cac ving
nui, ven bién, vung chiu anh hudng I lut. Cha trong cac nodi dung
vé xac dinh cac khu vuc dat dai thich hgp xay dung va an toan cho
dinh cu clia con nguai.
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- Khuyén khich viéc stia di phat trién cac tiéu chuan xay dung
hién tai hodc xay dung mdi nham phu hgp véi cac diéu kién gia
tdng thién tai; phat trién cac tiéu chuin cho viéc phuc héi va tai
thiét cac khu vuc sau thién tai tai cac dia phuong.

Tuy vay, moi mot qudc gia c6 hé théng quy hoach va dac thu
bdi canh riéng, do vay viéc ap dung va léng ghép cac van dé DRR
trong quy hoach va quan ly dé thi khéng thé may moéc dua tir cac
kinh nghiém clia nuéc ngoai. Can xem xét mot cach cu thé cac van
dé béi canh Viét Nam, khung thé ché phap ly, chién lugc quéc gia
cho céng tac quy hoach hiéu qua va kha thi.

3. RUI RO THIEN TAI TAI VIET NAM VA VAI TRO QUY HOACH
PO THI TRONG DRR

a. Béi canh thién tai va thiét hai tai Viét Nam va TP.HCM

CAc rui ro va hiém hoa tur thién tai da va dang gay cac tac hai
nghiém trong dén Viét Nam noi chung va céc dia phuong noi riéng
V@i tan suat va tdc déng khac nhau tuy thudc vao vi tri dia ly, dia
hinh, d6 cao va cac yéu t6 khi hau. Tac hai cda thién tai phé bién tai
Viét Nam phai ké dén nhting tur cac loai rdi ro nhu sau:

- Bdo: Viét Nam cling hung chiu trung binh tir 7 dén 9 con bao
mo&i nam. Bdo kém theo gié manh, song triéu, triéu cudng va lugng
mua khéng ngiing, cé kha nang gay ra nhiing thiét hai tham khéc
cho dat nudc. Cac tinh mién Trung va va khu vuc ven bién c6 nguy
ca cao do béo.

- LG lyt: L lyt & cac luu vuc trude day dugc coi la mét phan cta
chu trinh nudc ty nhién, tuy nhién trong bdi canh hién nay, thay
triéu gia tang, lugng mua lén, xéi mon va nudc bién dang bi anh
huéng bai bién déi khi hau dang lam trdm trong thém rai ro va tac
hai tU 10 lut. Hau hét cac tinh va TP & Viét Nam déu bj anh hudng
bai 10 lut véi cudng do va thai gian khdc nhau (J. Rentschler, 2020).
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Hinh 1. S6 nguoi bi anh hudng do ri ro clia L tai khu vuc ven Viét Nam nam 2020 (J.
Rentschler, 2020)

- Han han: 0 mién Trung, han han thudng do thiéu lugng
mua va kha ndng tich nudc clia cac hé chira han ché, do thoi
ti€t ndng ndng gay gat trd nén tram trong hon.

Bién ddi khi hau la mot van dé dang lo ngai & Viét Nam do
kha nang lam tram trong thém cac tac dong va tan suat clia cac
hiém hoa khi tugng thly van, khién ching tré nén khé luding va
c6 stic tan pha 16n hon. Nhing thay déi vé lugng mua dit doi,
nhiing thay d8i vé hinh thai bdo va thdi gian han han kéo dai
kéo dai trong vai thang la nhiing thach thic cé thé phai chiing
kién trong nhirng thap ky téi. D&n ndam 2100, muc nudc bién c6
thé dang 75 cm dén 1 m so v&i giai doan 1980-1999, do &6
khién nhiéu thanh phé ven bién va cac khu vuc sdn xuit néng
nghiép kho khan trong nhiéu nam téi néu khong cé cac hanh
déng thich tng va gidm thiéu. Theo du béo clia muc nuéc bién
dang, khodng 40% dién tich Bong bang séng Clu Long, 11%
Dong bang séng HONng va 3% cac tinh ven bién c6 thé bi ngap.
Khodng 10-12% dan s6 Viét Nam c6 thé chiju tac dong truc tiép
cla sy thay d6i nay, diéu nay cing sé dan dén nhing thiét hai
kinh té dang k& vi khodng 60% thanh phd& tha dé ndm trén
muc nudc bién trung binh 1,5m, ngap lut dé thi cé thé tré
thanh méi quan tam cdp béach trong nhiing thap ky tdi
(UNDP&IMHEN, 2015).

b. Chién lugc DRR va quy hoach dé thj tai Viét Nam

Vé&i nhitng tac dong va thiét hai nghiém trong tu thién tai,
Viét Nam da tham gia thuc hién Khung Hyogo va ky két tham
gia Khung Sendai. Chinh pht d& sém ban hanh Chién lugc quéc
gia vé Phong, chéng va giam nhe thién tai dén ndm 2020 (nam
2007) (TTCP, 2007), Chuong trinh Muc tiéu quéc gia Ung phé véi
bién d6i khi hau (nam 2009) va Pé dn Ndang cao nhdn thic céng
déng va Quan ly rdi ro thién tai dua vao céng déng (2009) ti€p
tuc qud trinh gidm nhe tinh trang dé bi t6n thuong cla cong
déng dan cu, dac biét 1a cac khu vuc va cac nganh dé bi anh
hudng bdi cac hiém hoa va thadm hoa thién nhién cé lién quan
dén BDKH.

TU nam 2016, Chinh pht da chi truong xay dung K& hoach
va Lé trinh trién khai Khung hanh déng Sendai giai doan 2015-
2030 vé DRR tai Viét Nam. “Bdo cdo tién do Quéc gia vé viéc thuc
hién khung hanh déng Hyogo” (UNISDR, 2015), “Bdo cdo ddc biét
cta Viét Nam vé quan ly rdi ro thién tai va hién tuong cuc doan
nhdm thac ddy thich dng bién d6i khi hau” (SREX Viét Nam)
(UNDP&IMHEN, 2015). Hién nay cac chién lugc qudc gia da dat
dugc nhiing tién bd dang ké trong viéc 16ng ghép van dé DRR
vao cac khuén khé chinh sach, chién lugc, 1ap ké hoach phat
trién kinh té€ - xa hoi tai cap tinh va quéc gia trong giai doan
2011-2015 va cac ké hoach giai doan 2011-2020 cling da léng
ghép mot s6 yéu t6 vé DRR. Day la mét ddu mée quan trong
clia Viét Nam trong né lyc gidm nhe rui ro thién tai.

Nam 2021, Tha tudng Chinh pht da ban hanh Chién lugc
qudc gia vé Phong, chéng va giam nhe thién tai dén nam 2030
tdm nhin 2050 (TTCP, 2021). Cac bd, nganh va dia phuong da
trién khai cac k& hoach, chuang trinh phong chéng thién tai
quan ly theo cac nganh va trién khai tai cac dia phuong. Nhu
vay, véi cac tac déng va anh hudng nghiém trong cla rai ro,
thién tai dén cac khu vuc néi chung va dac biét cac tac dong
dén dé thi, viéc nghién ctu 1éng ghép DRR trong quy hoach d6
thi vé mat thuc tién 1an phap ly déu rat can thiét.

Xét vé quy dinh va phap ly, quy hoach dé thi van phai dam
bdo cu thé héa céc chién lugc qudc gia, cac quy hoach téng thé
kinh t&€ xa hoi, cing nhu cac dinh huéng cta dia phuong. Do
vay, vé mat phap ly cac d6 an quy hoach dé thi hién nay phai
dam bdo trién khai cac chién lugc quéc gia vé Phong, chéng
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¢. Dinh hudng erdng phdt trién khdng gian theo gidi phdp gidm thiéu rii to thién tai
Hinh 2. Quy hoach long ghép cac vén dé giam thiéu rdi ro do han han va I tai Ninh Thudn (Nguyen Q.V., 2022)

thién tai ca Chinh phu va cac dia phuong. Tuy nhién, thuc tién
cho thay nhiéu khé khan trong tich hgp DRR trong quy hoach
d6 thi. Hién nay, phuang phap quy hoach ctia Viét Nam cha yéu
chu trong vé t8 chuc khéng gian, chua chd trong dén bao vé
moi trudng, cac bai toan kinh té€ do6 thi dé hé trg cac gidi phap
DRR va thich tng BDKH. Quy dinh va thuc tién vé ndi dung quy
hoach hoan toan chua c6 yéu cau danh gia, phan tich rai ro
thién tai, chua phan tich cac tac dong thién tai va BDKH. Cac dé
xudt chl yéu la st dung dat, gia tang cac chi tiéu dat dai va su
dung dat, nhung chua c6 xay dung mé hinh dé thj thich tng;
viéc lua chon dat xay dung, cdu trac khong gian dé thi, sir dung
dat, ha tang....hoan toan chua tinh dén cac gidi phap thich
ing, gidm thiéu rui ro, khai thac triét dé nguén luc dé thi, gia
tdng st dung dat, thi€u chu trong t6i phat trién bén viing va
bado vé moi trudng sinh thai.

¢. Vai tro quy hoach dé thj trong DRR

Cung vai viéc tham gia cac Khung chién lugc quéc té vé
DRR, Viét Nam da c6 chién lugc trién khai cac bién phap cha
dong phong, chéng thién tai, trong d6 cac gidi phéap trong linh
vuc quy hoach d6 thi la mot trong nhirng nhiém vu quan trong.

Trén thyc té€, viéc nghién ctu DRR nhu 1T lut, ngap nudc, cac
giadi phap vé cdp thoat nudc,.. cling nhu nghién ctu l6ng ghép
vao cac van dé quy hoach d6 thi da dugc thuc hién kha nhiéu
tai Viet Nam, cu thé nhu:

114| XAYDUNG 07.2023 | ISSN 2734-9888

(i) D& c6 kha nhiéu nghién ctu vé DRR, tang kha nang
chéng chiu cho cac khu vuc; Kinh nghiém DRR trong quy hoach
dé6 thi (WVIEA, 2015);

(ii) Trong khia canh Thich ¢ing Bién dé&i khi hau, 10 lut, ngap
nudc: da co cac nghién clu cla GIZ véi su hd trg cha Bo Xay
dung (GIZ, 2020), Tang kha nang chéng chiu cho cac khu vuc
ven TP.HCM dé (ng pho véi Bién ddi khi hau, Tang kh3 nang
héi phuc tir cac gidi phap gidm thiéu rai ro ngap lut;

(iii) Cac gidi phap quy hoach thich itng BDKH, DRR: ba c6
cac nghién ctru quy hoach dé thi thich tng v&i ngap nudc, Cac
giai phap thiét ké d6 thi cho cac dé thi sbng nudc (ADB, 2019),
Tich hgp gidi phap quy hoach - T8 chic khéng gian thich tng
han - [G (Nguyen Q.V., 2022).

Thuc té ndi dung cac nghién ctu vé quy hoach va quan ly
dé thi trong viéc DRR da dugc trién khai véi cac néi dung co
ban nhu sau:

-Hau hét cac nghién clu trong nuéc déu c6 danh gia cac
thiét hai, tdc déng cla bién déi khi hau, thién tai d6i vai cac
khu vuc d6 thi Viét Nam, viéc ti€p can chi ti chiéu hudng cac
tdc ddng cu thé, chua tiép can téng thé cac ly luan cta DRR. Cac
nghién ctru chi xac dinh cac thiét hai, tac hai nhung hau chua
danh gia day da tinh dé bi t6n thuang va ning luc chéng chiu.
Cac dé xuat cac bién phap phong tranh, hodc cac gidi phap t6
chtic khéng gian nham han ché cac tac déng truc tiép; Hau nhu
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chua ¢6 cac bién phap quy hoach cu thé cla céng déng hay cac
yéu t6 quy hoach da nganh khac;

- Mét s6 nghién clu trong nudc c6 xay dung cac mo hinh
tich hop quy hoach nhung cling chi méi xac dinh cac gidi phap
cu thé, chua hinh thanh cdc mé hinh mang tinh ly luan; trong
khi d¢, chi khi xac dinh cac mé hinh ly luan thi mai c6 thé ap
dung vao cac trudng hgp khac nhau; Su khac biét vé hé théng
quy hoach cuing véi thé ché phép ly ciing 1a nhiing khé khan
cho viéc 4p dung cac mo hinh tich hgp véi quy hoach d6 thi;

- Hau hét cac nghién cliu ti cac té chiic nudc ngoai da tiép
can theo hudng téng thé, xem xét ddy d0 cac thanh t6 cha rai
ro (tac hai, tinh dé bi tén thuang, nang luc ing pho). Tuy nhién
cac nghién ctru chi diing lai & muc d6 khuyén cao, hudng dan...
chung ma chua cu thé cho céc gidi phap quy hoach d6 thi, nhu
cac giai phap phan bé dan cu, cadu trac d6 thi hay gidi phap vé
ha tang ky thuat;

4. DE XUAT VAI TRO QUY HOACH D0 THI TRONG DRR

Nhu da phan tich nhu trén, cdc phuong phéap 16ng ghép tich
hgp cac van dé bién déi khi hau hay DRR trong quy hoach da
dugc nghién clu trén thé gidi, nhung & Viét Nam, van dé nay
chua dugc nghién clru va xay dung cadc mo hinh ly thuyét tién
t6i ap dung trong phap ly va thuc tién. Trong boi canh hé
théng quy hoach Viét Nam dang dan phat trién theo hudng da
nganh, quy hoach @6 thi cling can c6 nhirng nghién ctru vé mat
ly ludn cdc mé hinh méi, c6 thé 16ng ghép va tich hgp céc van
dé ctia DRR va bién déi khi hau.

Chinh vi vay, vé mat thuc tién cac dé xuat vai trdo cta Quy
hoach d6 thi trong gidm thiéu rui ro thién tai sé bao gom:

- Quy trinh quy hoach d6 thj can 16ng ghép néi dung phan
tich béi canh thién tai cu thé cta tung khu vuc va dia phuong
tai Viet Nam, nham danh gia cac tac déong cu thé cla thién tai
nhu bédo, ngdp 10 va xam nhap man lam co sé& danh gid nhing
tac dong d6i vai do thi.

- Xay dung va bé sung néi dung ctia céng tac danh gia rai
ro vao trong cac cong tac quy hoach va quan ly do thi hién nay,
dac biét la quy trinh trién khai thuc hién quy hoach va thuc thi
quy hoach;

- Danh gid thuc tién céng tac quy hoach hién nay, van dung
cac gidi phap c6 kha nang han ché, gidm thiéu cac tac hai va rai
ro cia thién tai bao gobm cac giai phap dinh huéng phan ving,
phéan bé dan cu, lva chon dat xay dung dé thi cling nhu xac
dinh cdu tric va phan bé dan cu va cac giai phap ky thuat vé ha
tang, gidi phap két cau;

- Xay dung ké hoach thuc thi quy hoach bao gobm ca cac giai
phap vé kiém tra, giam sat cling nhu danh gia thuc thi trong
quy hoach nham dam bao hiéu qua quy hoach ciing nhu dap
ing t6t nhat cho céng tac phong chéng va gidm thiéu rui ro
thién tai;

Nhu vay, quy hoach d6 thi da va dang la cac gidi phap gidm
thiéu rai ro thién tai hiéu qua & cac dé thi hién nay, viéc 16ng
ghép gidm thiéu rdi ro thién tai trong quy hoach dé thi tir quy
trinh quy hoach, chinh sach phat trién d6 thi ciing nhu qua
trinh quan ly va thuc thi quy hoach 1a mét nodi dung can thiét
ap dung trong tac quy hoach va phat trién cac d6 thi Viéet Nam,
ddc biét la cac khu vuc thuong xuyén chiu tac doéng cua thién
tai.
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TGM TAT

Théng qua cac sd liu tdng hop trong giai doan 2010 - 2020, bai bao
cho théy thyc trang cong tac quan Iy tign di giai doan gigi phong mét
béing tai Ban Quan Iy du &n déu tr xay dung huyén Séng Hinh tinh Pha
Yen. Ket qua nghien ciu chi ra nhing thuan i, kha khin, bat cap ciing
nhur nhitng nguyén nhan cia cac bét cap da trong qua trinh quan Iy,
diéu hanh, diéu phi cac ba phan, cac ché tai, quy trinh thyc hign, kiém
soat tien do con thiéu sat...v.v.. Day 1a co s quan trong dé céc cép
quan Iy & huyén Sang Hinh ciing nhur tinh Pha Yen nhin nhan va danh
gié dugc tinh hinh ddu tu cac dy an xay dyng trén dia ban Huyén trong
nhitng ndm vira qua. Tir da, mat sd gigi phap duoe dé xudt vai mong
mudn |3 nguan tham khéo hitu ich nham ddy nhanh tién da giai phang
mit béng cho cac dy an dau tr xay dung cia Huyén hign nay va trong
thivi gian sap tai. Hy vong cac gidi phap nay sé ca gig trj cho Ban Quan
Iy du &n dau tur xdy dung huyén Séng Hinh ciing nhir céc nha hoach
dinh chinh sach va cac cép lanh dao tinh Nha trong céng tac quan Iy
dur &n, tir d6 mang lai higu qué trong déu tur xay dyng, dap ng yéu cau
thue tién trong bdi canh kinh t& x& hai hién nay va trong tuong lai.

Tir khda: (uan Iy tign da; gidi phang mat bing; du &n dau tr xay
dung; vin ngan sach; huyén Sang Hinh; tinh Pha Yan,

ABSTRACT

Based on collected data from 2015-2020, this paper shows a pic-
ture of construction project management at site clearance period
of Project Management Unit of Song Hinh district, Phu Yen prov-
ince. Not only advantage, disadvantages but also the causes of the
disadvantages of management process are drawn in the research
focused on the analysis of division control, sanction, human fac-
tor, etc. This could help managers or leaders of Song Hinh district
or Phu Yen province to recognize and evaluate the real situation
of investment in recent years. Then, solutions are recommended
in order to improve schedule management efficiency in site clear-
ance period of Government budget construction project in near
future. Hopefully, the suggestions in this research would be valu-
able for Project Management Unit of Song Hinh district and lead-
ers of Phu Yen province in project management, and hence the
investment goal could be obtained as intended for social-
economical development at present and near future.

Keyword: Schedule management; site clearance period; con-
struction project; government budget; Song Hinh district; Phu Yen
province

1.DAT VAN DE

Giai phéng mat bang (GPMB) luén la céng tac quan trong va
phuc tap tai cac du an dau tu xdy dung (DADTXD) vi d6 la méi
quan tam dac biét clia xa hoi, lién quan téi dgi séng va san xuat
clia ngudi dan cing nhu cla cac t8 chuc va ca nhan tai noi c6 chu
truang GPMB. Quan ly tién d6 DADTXD giai doan GPMB cé nhiéu
nét dac thu, gop phan l6n vao muc tiéu dat dugc tién d6 giai doan
xay dung clia du an. Bé cling la mét trong nhiing nhiém vu quan
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trong cla Ban quan ly du an dau tu xay dung (BQLDADTXD) huyén
Soéng Hinh, tinh Phu Yén [1].

S6ng Hinh 1a mét huyén mién ndi clia tinh Phi Yén dugc thanh
lap tU ngay 25/02/1985 trén ca s& chia tach huyén Tay Son thanh
hai huyén Son Hoa va Song Hinh. huyén Séng Hinh ndm & phia Tay
Nam tinh Phu Yén. Phia Béc huyén Séng Hinh gidp huyén Son Hoa,
phia Nam - Tay Nam gidp tinh Dak Lak, phia Bong giap huyén Tay
Hoa, phia Dong Nam gidp tinh Khanh Hoa, phia Tay - Tay Bac giap
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tinh Gia Lai. Huyén c6 dién tich khoang 890,27 km?, dan s6 khoang
60.000 ngudi.

Vi tri cla Huyén trén ban @6 hanh chinh tinh Phud Yén dugc thé
hién trong Hinh 1.1 [2].

Trong thdi gian vifa qua, huyén Séng Hinh dugc Uy ban nhan
dan (UBND) tinh Phu Yén xac dinh la noi tap trung phét trién néng
nghiép, Iam nghiép, cdng nghiép, tiéu thd céng nghiép, thuong
mai dich vy, bdo vé méi truong, xay dung co ban va xay dung
néng thén mai. Trong linh vuc xay dung co ban, nhiéu du an da
dugc dau tu dé dap Uing nhu cau phét trién cla nén kinh té va doi
sOng vat chat, tinh than cda ngudi dan. UBND huyén Séng Hinh
cling da thanh 1ap BQLDADTXD véi chic ndng t6 chiic, quéan ly va
thuc hién céc du 4n trén dia ban do UBND Huyén giao theo quy
dinh cia Nha nuéc [11.

Cac du an vén ngan sach dugc quan ly tai Ban trong qua trinh
thuc hién xay 13p cac cong trinh noi chung dugc trién khai dung ké
hoach, ddm bao chat lugng, tién do, an toan lao dong, tai
chinh,...v.v.. Tuy nhién, trong qua trinh GPMB, do nhiéu nguyén
nhan khach quan cling nhu cht quan, mét sé du an da gap phai
vudng mac dan téi qua trinh gidi quyét phuc tap va kéo dai nhiéu
thang, nhiéu nam nén da anh hudng téi tién do thuc hién cac du
cac an do.

Théng qua hiéu qua quan ly DADTXD vén ngan sach hién nay
va trong thdi gian sdp tdi cia Huyén, nhém tac gia nhan thay can
nghién clu céng tac quan ly DADTXD dé gép phan thiét thuc cho
cong tac cha Ban khi thuc hién cdc du én & giai doan GPMB. Véi cac
sO liéu da thu thap dugc, pham vi clia nghién clu tp trung vao
giai doan 2015 - 2020 nhung do cac du an bi vuéng khi GPMB nén
gan day mai c6 bao céo téng két hoan chinh.

Song Cau (q.“

Dong Xudn
Gia Lai Tuy An *
Son Hoa
.1.',‘_ 0
Pha Hoa h
Pdng Ho
Séng Hinh ong >
Tay Hba
Dék Lak
Khanh Hoa

Hinh 1.1. Vi tri huyén Song Hinh trén ban d6 hanh chinh tinh Phti Yén [2].
Vé linh vuc quan ly tién dé DADTXD & giai doan GPMB, c6 thé
ké t&i mot vai nghién clu clia cac tac gid nhu ludn van thac sy cta

Bui Duc Phong [3], Ng6 Sy Théng [4], va Vi Véan Son [5]. Cac nghién
ctiu trén da cho thay thuc trang vé cong tac GPMB & cac DADTXD &
huyén Phu Luong tinh Thai Nguyén; & quan Ngi Hanh Son TP Ba
Nang; va & TP Ha Noi. Dya trén cac s6 liéu, phan tich cting nhu quy
dinh phap luat, nhém tac gia da dua ra mot s6 giai phap tuong ddi
cu thé nham day nhanh tién do6 cho céng tdc GPMB cla cac
DADTXD & céc dia phuong trén. Tuy nhién, cac két qua nghién ctu
nay chl yéu dugc thuc hién & goc dd quéan ly Nha nudc cta chinh
quyén dia phuang ma it tap trung & goc dé ctia BQLDADTXD. Hién
chua c6 nghién clu nao dugc xuat ban vé cong tac quan ly tién do
giai doan GPMB thuéc cac du &n von ngan sach tai BOLDADTXD
huyén S6ng Hinh tinh Phi Yén. Do d6, nghién cttu nham gép phan
d4y nhanh tién d6 cdc DADTXD vén ngan sach cta huyén Séng
Hinh tinh Pha Yén hién nay va trong thoi gian t6i la can thiét.

Bai bao trinh bay két qua khao sat va nghién ctu vé cong tac
GPMB cac DADTXD v6n ngan sach tai BQLDADTXD huyén Séng
Hinh tinh Phu Yén giai doan 2015 - 2020. Tir d6, mot s6 bat cap
dugc chi ra va cac nguyén nhan dugc phan tich. Can ci vao co s&
khoa hoc va ca s& phap ly, cac gidi phap dugc dé xuat theo muc
tiéu dé ra.

2. KET QUA KHAO SAT VA NGHIEN CUU

2.1. Tinh hinh dau tu xay dung va tién do giai doan GPMB
tai cdc du an vén ngan sach cia huyén Séng Hinh giai doan
2015-2020

2.1.1. Tinh hinh ddu tu xdy dung tai cdc du' dn vén ngdn sdch
ctia huyén Séng Hinh giai doan 2015 - 2020

Trong giai doan 2015 - 2020, huyén S6ng Hinh cé t6c dé phat
trién kinh té tuong déi nhanh, trung binh khoang 26%/nam [6]. Hé
thong ha tang ky thuat khéong ngling dugc cai thién va dau tu mdi
tao doéng luc dé phat trién kinh t€ xa hoi, cai thién ddi séng vat
chat va tinh than cho nhan dan.

Tinh hinh dau tu xay dung tir nguén von ngan sach tai huyén
Séng Hinh giai doan 2015 - 2020 dugc thé hién trong Hinh 2.1.

DO thi trén cho thdy nguén vén dau tu xay dung tai Huyén
Song Hinh ndm sau cao hon so nam trudc véi téc dé kha nhanh.
Nguén vén dugc ngan sach cap & nam 2020 gan gap doi so véi
nguén vén dugc cdp & nam 2015. TU dé nhan thdy BQLDADTXD
cla huyén da c6 cac phuang an va ké hoach quan ly tuong déi cu
thé va chi tiét d€ dam bao chat lugng, ti€n do, an toan lao dong va
tai chinh trong thi céng cong trinh theo cac hop déng da ky két.
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Hinh 2.1. Tinh hinh ddu tu xdy dung tif nguon vén ngén séch tai huyén Song Hinh
giai doan 2015 - 2020 [6].
2.1.2. Tinh hinh tién dé giai doan GPMB tai cdc DADTXD
vén ngan sdch tai huyén Séng Hinh giai doan 2015-2020
Céc cong trinh xdy dung tai huyén Séng Hinh do BOLDADTXD
Huyén lam cha dau tu chd yéu thudc du an nhom C [6], da s6 la

ISSN 2734-9888 | 07.2023 XAYDUNG |117



NGHIEN COU KHDA HOC

coéng trinh dan dung, céng trinh ha tang ky thuat va céng trinh
giao théng véi quy mé vira va nhé nhung da dang vé loai cong
trinh v&i ngudn vén tir ngan sach Nha nudc do UBND tinh Phi Yén

va huyén Séng Hinh cap. Trong cac du &n trén, nhiéu du an cé thoi
gian thuc hién kéo dai nhiéu thang, nhiéu nam do cong tac GPMB
nhu dugc chira & Bang 2.1.

Bang 2.1. Mét s6 du an tiéu biéu bi cham tién do & giai doan GPMB ti 2015 dén 2020 [6]

Thoi gian cham
STT Tén du an tién do Nguyén nhan
& giai doan GPMB

Cong vié\n Cay xanh Ea Ly - Do phan dat ho dan khéng nam trong du an
1 - Hgp d6ng: 26/12/2017 - 11/02/2018. 08 thang - Chai s& hiiu & dia phuong khac T

- Thuc té: 26/12/2017 - 10/10/2019. ’ )

Trudng THCS Ea Bia A R A N PR
2 | -Hop déng: 08/10/2015 - 23/11/2015. 03 nam tGr'jdtr:;bO' thuong khong phtt hop véi gia thi

- Thuc té: 08/10/2015 - 05/7/2018. )

Nang cdp, m& rong khu sinh thai d6i thong phia Tay Nam
3 HO trung tam thi tran Hai Riéng 02 n&m Gia tri boi thuong khéng phl hop véi gia thi

- Hop déng: 20/9/2018 - 05/11/2018. trusng.

- Thuc té: 20/9/2018 - 22/6/2020

Trudng Mau gido Duc Binh Péng - Gia tri béi thudng khéng phu hop véi gia thi
4 - Hop déng: 11/10/2016 - 26/11/2016. 03 nam trudng.

- Thyc té: 11/10/2016 - 26/8/2019. - Dan thiéu dat canh tac nbng nghiép.

Cac tuyén dudng noi thi thi tran Hai Riéng A N N s
5 | -Hop déng: 01/4/2011 - 16/5/2011. 05 nam tGr'jdtr:;bO' thuong khong phtt hop véi gid thi

- Thuc t&: 01/4/2011 - 10/11/2016. )

San thé thao cag ban huyén S6ng Hinh - Gia tri béi thudng khong phu hgp véi gia thi
6 - Hop déng: 16/12/2016 - 01/02/2017. 04 thang trudng.

- Thuc té: 16/12/2016 - 07/6/2017 - Chti sé hitu & dia phuong khac.

Tuyén duong Quéc 16 29 di buon Lé Diem ;\g?]?épa”h hudng dén dat canh tc nong
7| et o oo

trudng.

Tram bom ho trung tam - Gia tri béi thudng khong phu hgp vai gia thi
8 | -Hgp dong: 12/8/2019 - 27/9/2019. 03 thang trudng.

- Thuc té: 12/8/2019 - 31/12/2019. - Dan thiéu dat canh tac ndbng nghiép.

Kién c6 hda phong hoc Mam non, Tiéu hoc xa déc biet khd - Gia tri b6i thudng khong phti hop vdi gia thi
9 khan Dle‘m trudng Mau gido Buon Chung 04 théng trudng.

-Hop dong: 10/6/2019 - 27/7/2019. - Dan thiéu dét canh tac nong nghiép

- Thuc té: 10/6/2019 - 14/11/2019. o

San (i déng ruéng va hé théng kénh tugi canh déng Budn e LA s . A s
10 buc, Buc}n Mui thudc cdng trinh hé chia nuéc Budn Buic 07 thang ;ri:‘jn:! boi thudng khong phi hp vdi gi thi

- Hgp d6ng: 26/11/2018 - 11/01/2019. -Dan thié'u d4t canh téc néng nghiép

- Thuc té: 26/11/2018 - 26/8/2019 o

SO du an
w

2015-2017 2017-2019

Nam thyc hién

2019-2020

Hinh 2.2. S6 du an bi cham tién do & giai doan GPMB tir 2015 - 2020 [6].

S6 du an bi cham tién dé & giai doan GPMB tir 2015 - 2020
dugc chi ra trong Hinh 2.2 [6]. T Bang 2.1 va Hinh 2.2, c6 thé nhan
thay trong giai doan 2015 - 2020, da c6 nhiéu dy an tai huyén Séng
Hinh bi cham tién d6 & giai doan GPMB, thdi gian cham kéo dai tir
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1 dén 6 thang, c6 trudng hap tGi 3 nam. Néu xét vé ti |é thai gian bi
cham tién do so vdi hgp dong da ky két thi ngay tir nam 2015 -
2017, ti 1é cac du an cham tién d6 chiém tir 60% - 80%. TU nam
2017 - 2019, ti 1é thdi gian cham tién dé cac dy &n gidm do s6
lugng du an c6 GPMB gidm va tap trung nhiéu vao nam 2019 -
2020. S6 lugng du an phai thuc hién GPMB cang nhiéu thi sé lugng
cham tién dé cang cao.

Nhu vay, ré rang la can c6 cac nghién ctu cu thé nham khic
phuc tinh trang nay, trong dé cé céng tac quan ly tién do giai doan
GPMB nhdm gép phan thuc hién cac dy an sau nay theo dung ké
hoach.

2.2, Céng tac quan ly tién d6 giai doan GPMB cua
BQLDADTXD huyén Song Hinh - Phan tich cac nguyén nhan
gay cham tién dé

Quan ly tién do giai doan GPMB tai BQLDADTXD huyén Séng
Hinh c6 néi dung kha réng, lién quan dén nhiéu linh vuc, nhiéu
yéu t6 nhay cdm va c6 phan phuc tap. D€ c6 thé nang cao hiéu qua
cla céng tac GPMB cho céc du an hién nay va sdp téi ctia Huyén,
can co nhiéu nghién ctu sau, danh gia & nhiéu géc dé & cac du an
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khac nhau, tir co ché chinh sach, yéu t6 con ngudi, diéu kién xa
hoi,..v.v. Tuy nhién, trong bai bdo nay, nhém tac gid gisi han
nghién cttu & mo hinh quan ly, quy trinh thuc hién, ché tai va cong
tac kiém tra, gidm sat, kiém soat tai Ban trong qué trinh GPMB &
giai doan 2015 - 2020.

2.2.1. Mé hinh quén ly tién dé giai doan GPMB tai
BQLDADTXD huyén Séng Hinh tir2015 - 2020

Cong tac quan ly tién d6 GPMB dugc thuc hién bdi chl dau tu,
Trung tam phat trién quy dat Huyén, don vi dia chinh va cac co
quan tai dia phuong véi cdc muc dich khac nhau. Trong giai doan
2015-2020, m6 hinh quan ly tién do GPMB cac DADTXD vén ngan
sach tai huyén Séng Hinh dugc thé hién trong Hinh 2.3.

cHl pdu T :
{ wﬁ&:ﬂs‘ﬁm‘éﬂ (L]
T TIEN
BAN OUAN LY DU AN sk
[] 1
NHCW KF THUAT CHUYEN VIEN
Bl GuAM SAT TIEN 00 GUAM SAT TEN 00
f
TRUBE TAM Pl
TRIEN GU¥ BT
]
CAN B k¥ THUAT CAN B0 Daa CHINH
|
! !
L) L] 1]
COMG TRINH 1 COMG TRINH 2 | CONG TRINH =

Hinh 2.3. M hinh quan Iy tién d0 giai doan GPMB tai BQLDABTXD huyén Song Hinh
tUr2015 - 2020.

Qua mo hinh nay, ta thdy Trung tadm phét trién quy dat Huyén
1a chd thé tham gia truc ti€p trong cong tac GPMB dudi su giam sat
cla cha dau tu (théng qua Co quan chuyén mén giam sat tién do -
Phong Tai nguyén va Moi trudng Huyén) va cong tac quan ly cla
Ban. trung tdm c6 can b ky thuat cling vai can bo dia chinh diéu
hanh céng tdc GPMB tai cac cong trinh. C6 thé nhan thdy mé hinh
nay khoéng hiéu qud trong quan ly céng tdc GPMB vi Ban va co
quan chuyén moén giam sat tién dé khéng cé méi lién hé vai nhau
trong khi ca hai don vi déu thuc hién giam sat tién dé, moi don vi
¢6 huéng xu ly cong viéc khac nhau. Déng thdi, cdng tac quan ly
cha Ban khéng truc ti€p tai cac don vi GPMB. Tién d6 GPMB nhanh
hay chdm phu thudc vao su diéu hanh cta Trung tam, va co |1é day
clng la mét nguyén nhan dan téi cdng tac GPMB bi cham tién dé.
Trung tdm phat trién quy dat c6 mét can bo ky thuat diéu hanh
mot IUc nhiéu cdng trinh nén kho sau sat dén tinh hinh thuc tién
tai cac dia phuang, kho bam sat dugc can bé dia chinh xa vé tién
d6 GPMB.

Nhu vay, can c6 mot mé hinh hop ly hon cho cong tac quan ly
cUa Ban & giai doan GPMB. M6 hinh md&i sé dugc dé xuat & phan
sau.

2.2.2. Quy trinh thu'c hién GPMB tai BQLDADTXD huyén Séng
Hinh tir2015 - 2020

Quy trinh thuc hién GPMB tai BQLDADTXD huyén S6ng Hinh
dugc tir 2015 - 2020 chi ra trong Hinh 2.4. Cac budc trong quy trinh
nhu sau:

Budc 1: Ban trinh UBND huyén Séng Hinh va Phong Tai nguyén
va Maéi trusng huyén ra thong bao thu héi dat cho ting ca nhan va
t6 chiic ¢6 dat can thu héi (thudc hodc anh hudng dén du an).
Théng bao dugc gui thong qua hé théng théng tin dai chdng nhu
phat thanh, truyén hinh trong khu vuc va niém yét tai try s UBND
x4, thi tran.

Budc 2: Ban trinh UBND huyén Séng Hinh (UBND tinh Phu Yén)
ra Quyét dinh thu héi dat t6i ting ca nhan va té chic c6 dat can
thu hoi.

Budc 3: Ban phéi hgp v6i UBND cédp xa va Trung tam phat trién
quy dat Huyén thuc hién kiém ké dat, tai san c6 trén dat cda cac ca
nhan va té chuiic c6 dat can thu héi.

Budc 4: Ban diéu hanh Trung tam phat trién quy dat Huyén lap
phuong &n béi thudng thiét hai, hé trg tai dinh cu.

Budc 5: Ban niém yét céng khai phuong an 1dy y kién ctia ngudi
dan, t6 chuc 1ay y kién, 1ap bién ban c6 xac nhan cta dai dién
UBND cép x&, dai dién Uy ban mat tran Té quéc cap xa va dai dién
nhiing ngudi c6 dat bi thu héi. Néu ngudi dan déng thuan vai
phuong é&n thi tiép tuc Budc 6, ngugc lai thi quay lai Budc 4.

Budc 6: Ban phdi hgp vdi cac co quan cé thdm quyén hoan
chinh ho so boi thudng trong quy trinh dén bu, GPMB trén co s&
cac y kién dong gop tir ngudi dan dé lén ké hoach thuc hién
phuong an GPMB (b6i thudng, hé trg, tai dinh cu,..v.v.).

Budc 7: Ban phéi hop vai Cac cd quan chiic nang tham muu dé
UBND huyén (UBND tinh) ra cac Quyét dinh thu hoi dat, phé duyét
phuacng an béi thudng va té chic kiém tra thuc hién GPMB.

Budc 8: Ban phéi hgp véi chli dau tu, Trung tdm phat trién quy
dat huyén, UBND xa thuc hién chi tra boi thudng va tai dinh cu cho
tiing c& nhan va té chuc cé dat bi thu héi.

Budc 9: Ban t6 chuc ban giao mat bang, cudng ché thu héi dat
(néu co).

| Thong béo thu hoi dat |

v

| Ra Quyét dinh thu hoi dat |

v

| Kiém ke dat, tai san trén dét |

A
Lap phuong an boi thugdng thiét hai,
ho trg tai dinh cu

v

Niém yét cong khai phuang an

v

NguGi dan
dong thuan

| Hoan chinh phugng an |

v

| Phé duyét phugng an |

| T6 chirc chi tra bdi thudng va tai dinh cu |
| Ban giao mat bang |

Hinh 2.4. Quy trinh thuc hién GPMB tai BQLDADTXD huyén Song Hinh tir 2015 -
2020.
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NGHIEN CUU KHDA HOC

Thuc té cho thdy, cdng tdc GPMB bi cham tai cdc DADTXD vén
ngan sach ctia huyén Séng Hinh giai doan 2015 - 2020 la do mot s6
nodi dung trong cac budc trén thuc hién chua hiéu qua, cu thé:

1) Viéc tuyén truyén, van déng nhan dan trong cong tac GPMB
va tai dinh cu con chua t6t, sy dong thuan clia nhan dan chua cao
déi véi cha truong cla huyén va cda tinh. Day la budc chi yéu
khién tién dé GPMB bi kéo dai.

2) Viéc phéi hgp chat ché véi cht dau tu dé xéac dinh thai gian
khai cong xay dung, d6i chiéu trinh tu tha tuc, thoi gian theo quy
dinh phép luat vé céng tac béi thudng, GPMB, hé trg, tai dinh cu
chua tét. Do d6, khi UBND huyén chdp thuan chi truong, vi tri dau
tu thi cac viéc nhu do dac hé so dia chinh, kiém dém, thu thap cac
théng tin vé dat dai lién quan dén cong tdc GPMB mdi thuc hién
dan dén cham tién dé.

3) Thuc hién céng tac lay y kién nhan dan, cong khai phuong
an béi thudng, hé trg va tai dinh cu, ndm bat tam tu nguyén vong
va yéu cau chinh dang ctia nhan dan con cham, tir dé viéc dé xuat
UBND huyén xem xét hoé trg khac (theo Diéu 25 cua Nghj dinh 47
Chinh phu [7]) dé ngudi dan cé du diéu kién dé di d&i vé nai & méi
8n dinh cudc séng khong kip thai.

4) Coéng tac phdi hop véi Trung tam phat trién quy dat huyén
vGi UBND cac x3, thi trdn va cac nganh chidc nang c6 lién quan
thi€u chat ché nén viéc chi dong tham muu dé xuat véi UBND
huyén khong kip thai gidi quyét cac vudng mac trong quy trinh
thuc hién céng tac béi thudng, hé trg, tai dinh cu.

5) Trong giai doan 2015 - 2020, trén dia ban huyén, ban va chd
dau tu chua thuc hién moi cac don vi lién quan tham gia bao vé
quyén Igi cho ngudi dan theo quy dinh phép luat. Vi vay, viéc
ngudi dan dong thuan chdp hanh chu truong ctia Huyén va cua
Tinh chua cao.

2.2.3. Vé ché tai trong quadn ly tién dé giai doan GPMB tir
2015-2020 tai Ban

Huyén S6ng Hinh la huyén mién nui véi da s6 la ngudi dong bao
(chiém khoang 70% dan s6 clia Huyén). Hién nay dat va tai san trén
dat da phan thudc vé ngudi déng bao nén ché tai dé thuc hién cong
tdc GPMB khong don gidn. Vi tu tudng “phép vua thua lé lang”, dan
tri con thap nén déi véi ho, rat kho thuc hién theo ché tai cing nhac
ma chi yéu thuc hién phuong cham van dong la chinh.

Hién nay, phap luat da quy dinh gia dat dé tinh béi thudng sét
V@i gia chuyén nhugng quyén st dung dat thuc té trén thi trudng
trong diéu kién binh thudng, tuy nhién trong qua trinh trién khai
lai dién ra nhimng bat cap xung quanh noi dung nay, dé la tinh
trang hai gia dat trén thi trudng, mét bén la muc gia dé tinh béi
thudng cho néng dan rat thdp va bén kia la gia tri dat sau khi
chuyén d8i muc dich sit dung tir dat ndng nghiép rat cao. Pay la
mot ké hg 16n tao diéu kién cho nan quan liéu, tham nhing, dau
€G va tao xu huéng chuyén déi cac khu dat thuan lgi nhat cho san
xudt ndng nghiép sang cac muc dich st dung khac. Do d6, ngudi
dan chua déng thuan véi don gia béi thudng, ké ca sau khi Tinh da
ban hanh cac Quyét dinh tang gia dat nhung lai khéng theo kip vai
gia dat thi truong, tir d6 da dan dén kho khan trong céng tac thu
hoéi dat.

Co ché méi vé GPMB cling gay kho khan cho cac bén thyc thi,
nhat |3 d6i véi cht dau tu do gia dat dé tinh bai thusng khi Nha
nudc thu hoi dat theo quy dinh mdi tang Ién nhiéu so véi cac quy
dinh trudc day va dugc tinh ké tir thai diém cach day 5 nam trudc.
Khi d6, nhitng du an kéo dai nhiéu nam (mot dy én dugc chia lam
nhiéu giai doan), ngudi dan khi da ban giao mat bang thi nhan
muc gia béi thudng & thai diém trudc dé thap, con nhing hd chay
y, chua ban giao mat bang dén thai diém nay lai dugc béi thudng
& muc cao hon nhiéu so véi trudc day nén da tao tinh trang mét du
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an c6 hai co ché khac nhau vé GPMB. D6 cling la 1 nguyén nhan
gay khé khan trong cong tac quan ly tién dé GPMB ctia Ban.

Thém nia, hau hét céc khu tai dinh cu xay dung chua theo
kip tién d6 thu héi dat, béi thudng va GPMB tai huyén. don vi thuc
hién GPMB mgi chi chd y dén viéc béi thudng, ho trg vé dat va
thiét hai vé tai san trén dat ma dudng nhu chua quan tam giai
quyét van dé tao cong an, viéc lam cho ngudi néng dan bi mat dat
san xuat. M&i quan hé vé Igi ich kinh t& gita Nha nudc, cht dau tu
va ngudi bi thu héi dat chua xir ly dugc day dd. Méi quan hé vé Igi
ich kinh té& gitta ngudi bi thu héi dat & phai di chuyén ché & vdi
ngudi khéng phai di chuyén ché & dugc hudng lgi tur viéc thu hoi
dat con phuc tap.

Nhiing yéu t6 thudc co ché, ché tai néu trén da gy anh hudng
I6n dén cong tac béi thudng va tai dinh cu du an khi thu héi dat, tir
d6 truc ti€p anh hudng dén cong tac quan ly tién d6 GPMB tai Ban.

3. PE XUAT MOT sO GIAI PHAP NANG CAO HIEU QUA CONG
TAC QUAN LY TIEN PO GIAI DPOAN GPMB TAI BQLDADTXD
HUYEN SONG HINH

3.1. P& xuat mé hinh quan ly tién dé giai doan GPMB tai
BQLDADTXD huyén Song Hinh

Can ctt va nhiing bat cap trong mo hinh quan ly tién d6 giai
doan GPMB tai BQLDADTXD huyén So6ng Hinh tur 2015-2020 va cén
cUr vao chiic nang, nhiém vu ctia cac don vi lién quan, cac tac gia dé
xudt 2 mé hinh @€ quan ly tién dé giai doan GPMB tai BQLDADTXD
huyén Séng Hinh nhu dugc chi ra trong Hinh 3.1 va Hinh 3.2. §
day, viéc lua chon mé hinh nao dé ap dung trong thuc té 1a tuy
thudc vao diéu kién cu thé ctia Huyén.
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Hinh 3.1. M@ hinh (s6 1) dé xuét d& quan ly tién do giai doan GPMB tai BQLDADTXD

huyén Song Hinh.
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Hinh 3.2. M6 hinh (s6 2) dé xuét dé quan Iy tién do giai doan GPMB tai BQLDADTXD
huyén Song Hinh.
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G Hinh 3.1, ¢4 thé thdy méi quan hé gilia cac bd phan lién quan ti
cdng tac quan ly tién dé GPMB tuang d6i rd rang va sat hon téi cac
don vi thuc hién GPMB tai cac céng trinh thudc cac DABTXD cla
Huyén so v6i mo hinh da c6. BQLDADTXD Huyén sé phéi hgp véi Co
quan chuyén moén giam sat tién do (Phong Tai nguyén va Méi trudng
huyén) dé€ diéu hanh Trung tdm phat trién quy dat théng qua Nhom
ky thuat ctia Ban va Chuyén vién giam sat ti€n dé. Nhu vay, moi théng
tin trong qua trinh quan ly ctia Ban sé thong suét gilfta cac don vi lién
quan, gitp céng tac quan ly tién d6 GPMB dugc nhanh chéng. Thém
nita, nhom ky thudt ctia Ban cling truc tiép theo doi, gidm st va tham
gia diéu phdi tai cac don vi GPMB, tir d6 cling vai Can bo ky thuat clia
Trung tdm phat trién quy dat va Can bo dia chinh sém théng nhat
dugc cac phuong an va cac giai phap cu thé trong qua trinh GPMB.

G Hinh 3.2, mé hinh quan ly tién do giai doan GPMB ciing tuong tu
nhu trong Hinh 3.1 nhung dugc thu gon dang ké, trong d6 Trung tam
phét trién quy dat da dugc sat nhap vao

BQLDADTXD Huyén. Nhu vay, Ban va Trung tam sé tr& thanh mét
don vi duy nhat quan ly va diéu phdi tién dé cong tac GPMB théng
qua nhom can bé ky thuat ctia Ban va can bo dia chinh. Vi sé lugng
can bo ky thuat rat it ctia Trung tam thi viéc sat nhap la hgp ly khi s6
Iugng cac cong trinh GPMB nhiéu tai cing thai diém. G day, vai tro clia
Trung tam phét trién quy dat sau khi sat nhap van la tham muu céng
tac dén bu va GPMB. Sat nhap la dé théng nhat chi dao chung, khic
phuc nhugc diém & mé hinh ci méi don vi chi dao theo mét hudng tai
cung moét dy an, tir d6 tao sy phéi hop dong b va nhip nhang trong
cong tac GPMB.

3.2. Dé xuat 2 giai phap thudc quy trinh thuc hién GPMB tai
BQLDADTXD huyén Song Hinh

Trong quy trinh thuc hién GPMB tai BQLDADTXD huyén So6ng
Hinh tir 2015 - 2020 (Hinh 2.4.), nhu da trinh bay, mét trong nhiing van
dé cha yéu gay can trg tién do cong tac GPMB la sy déng thuan cta
ngudi dan. Do d6, dé co thé dat dugc muc tiéu nay, 2 gidi phap dugc
dé xuat nhu sau:

3.2.1. Céng bé, céng khai quy hoach chi tiét mét sé6 néi dung lién
quan déndu dn

Khi du an dugc cap c6 thdm quyén phé duyét quy mé, dia diém
thuc hién du an, BQLDADTXD Huyén phéi hgp véi cac cg quan co
thdm quyén va chii dau tu théng bao céng khai du an tai nai c6 du an.
Quy hoach cu thé ctia du an dugc cong bd tai tru s& UBND cap xa va
nha van héa thén, nai cé dat bi thu héi. Cach thuc théng bao cé thé Ia
tuyén truyén rong rai dén nhan dan bang hé théng loa truyén thanh,
hop thén,...v.v. dé cac ho dan, ca nhan, t6 chuc bi thu héi dat hodc bi
anh hudng bai du &n biét cac théng tin vé GPMB. Khi ngudi dan hiéu
dugc y nghia cla viéc thu héi dat dé boi thudng GPMB xay dung céng
trinh phuc vu cho lgi ich cdng déng, Igi ich qudc gia thi ngusi dan sé
déng thuan phéi hgp trong cdng tac GPMB.

Cac théng tin vé du an cong bé cong khai gobm: muc dich xay
dung ctia dy &n, quy mé, dién tich mat bang can thu hoi, thoi gian tién
hanh thu héi dat, thai gian khai cong cong trinh, tén cha du én, co
quan cé thdm quyén trong cong tac thu héi dat va tai san gan lién véi
dat,...v.v. Chi tiét thong tin c6 thé tham khao thém tai Nghi dinh s6
03/VBHN-BTNMT ngay 04 thang 5 nam 2021 cta Bé Tai nguyén va Moi
trudng vé béi thudng, hé trg, tai dinh cu khi Nha nudc thu hoi dat [8].

Chinh sach boi thudng cling phéi dugc théng bao cong khai chi
tiét dén ting ngudi dan, ho gia dinh va té chuc trong dién thu héi dat,
boi thudng va GPMB nhu don gid, muc hé trg, dién tich dugc boi
thudng, hinh thiic boi thudng, thai gian b tri tai dinh cu, vi tri khu dy
kién bé tri dat tai dinh cu cho cac hd dan bi thu hoi dat biét...v.v.

Khi céng tac tuyén truyén, van dong ngudi dan dugc thuc hién tét
thi d6 cling gop phan hé trg cho céng tac ki€ém tra, giam st va kiém
soat tién do giai doan GPMB dugc thuan lgi.

3.2.2. Cdp gidy chiing nhén quyén sit dung ddt theo ban dé dia
chinh do dac méi (cé toa dé cu thé)

Gidy chiing nhan quyén sir dung dét, quyén s& hiru nha & va tai
san khac gan lién véi dat (hodc mét sé gidy td khac theo quy dinh
tai Diéu 100 va Diéu 101 cta Luat Dat dai nam 2013 [9]) la co s&
phap ly cho cong tac boi thudng va GPMB, dam bao quyén Igi cho
ngudi c6 dat bi thu héi ching minh rang thiia dat d6 thudc sé hiru
hop phap cta ho.

Néu tinh trang phap ly cta thira dat khéng ré rang, rat dé xay ra
hién tugng mua, ban, chuyén nhugng trai phép, tir d6 gay khé khan
khi ké khai trong céng tac béi thudng va GPMB, khiéu kién phtic tap sé
xay ra. Vi thé, BOLDADTXD Huyén nén tu van cho chinh quyén cac cap
tang cudng cong tac quan ly Nha nudc vé dat dai, hoan thién cong tac
cdp gidy chiing nhan quyén st dung dat theo ban d6 dia chinh do dac
mai (co toa dd cu thé) va tai san gan lién véi dat cho cac ho gia dinh, ca
nhan va té chuc trong dién c6 dat bi thu héi.

T do, cong tac ké khai GPMB sé minh bach, chinh xac, lam can
cu lap phuang an béi thudng hop tinh, hop ly, tranh dugc tinh
trang sai léch sé liéu lam cho phuong 4n béi thudng c6 thé phai
stra d6i nhiéu lan.

Mot s6 trudng hgp dac biét ¢é tinh chay y khi bi thu héi dat
nhung khéng cé gidy t& hop 1& cho thia dat bi thu héi thi
BQLDADTXD Huyén van phai c6 nhiing bién phap thich hgp dé
gidi quyét, k& ca thuc hién cuéng ché.

4. KETLUAN

Can c’ vao cac s liéu tai cdc DADTXD vén ngan sach cla
huyén S6ng Hinh, tinh Phu Yén, giai doan 2015 - 2020, nghién cdu
da lam ré dugc thuc trang cong tac quan ly tién do giai doan GPMB
clla BOLDADTXD Huyén tu thgi diém d6 cho tdi nay. Két qua
nghién ctu da chi ra nhiéu bat cap can cé phuong an giai quyét
nham ddy nhanh tién do giai doan GPMB tai cac DADTXD vén
ngan sach cta Huyén. Sau khi phan tich nguyén nhan cac bat cap
dua trén co s& khoa hoc va ca s& phap ly, mot s6 giai phap da dugc
dé xuat.

Hy vong rang cac két qua trén sé c6 dong gop thiét thuc cho
BQLDADTXD huyén S6ng Hinh tinh Phu Yén, trong cong tac quan ly
tién do giai doan GPMB tai cac dy an vén ngan sach hién nay trong
thai gian téi.
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TGM TAT

Bai bao nay trinh bay két qué nghién ctu vé anh hwdng ciia céc
tham sd thiét k& dén kha nang chiu lira cia san bé tang cdt thep
(BTCT) bj chay. K&t qué nghién citu nay dya trén viéc phén tich co
nhigt dong thari cho san BTCT bj chay theo tiéu chudn IS0 834.
Phan mém SAFIR da duge st dung dé phan tich img xir dd viing
theo thai gia chay. K&t qué phén tich nhigt sé tiép tuc dugc sir
dung dé phan tich co hoc dé xac dinh dd ving coa san BTCT. Ket
qué nghién ciru cho théy réng quan hé da ving-thiri gian chay coa
san ca thé dugc chia |am ba giai doan: giai doan mat gén nhu
tuyn tinh, giai doan hai |3 giai doan chuyén tiép, va giai doan ba [a
giai doan sup dd. Dang thavi, két qua ma phang cho théy kha ning
chiu |ira cia san tang dén 30,7% khi ting chiéu day lap bé tong
bao ve tir 12,0 mm |én 20 mm. Kha nang chiu Ira cia san tang dén
31.8% khi tang bé day san tir 7 cm len 9 cm. Dac bigt, kha nang
chiu lira cia san tang dén 33.3% khi ting dién tich cdt thép chiu
lirc tir 141 mm? lén 452 mm?”. Cac két qua nay cho thay, trong cac
tham sd khao sat, dién tich cdt thép ca vai tro quan trong nhét ddi
vt kha nang chiu ltra cia san BTCT.

Tir khda: San bé tong cdt thép; ing xir; da viing; lira; kha ndng chiu
|ira.

ABSTRACT:

This paper presents research results on the effects of design
parameters on the fire resistance of reinforced concrete (RC) slabs
exposed to fire. The results of this study were based on simultaneous
thermal-mechanical analyses of RC slabs exposed to IS0 834 fire.
SAFIR software was used to analyse the deflection with respect to fire
time. The results of thermal analysis were used for mechanical analysis
to determine the deflection of RC slabs. The research results showed
that the deflection-fire time relationship of RC slabs can be divided into
three phases: phase one was almost linear, phase two was a
transitional phase, and phase three was the collapse phase.
Furthermaore, the results indicated that the fire resistance of RC slabs
increased by 30.7% when the thickness of the concrete cover
increased from {20 mm to 20 mm. The fire resistance of RC slabs
increased by 31.8% when the thickness of the slabs increased from 7
cm to 9 cm. Especially, the fire resistance of RC slabs increased by
03.3% when the steel area increased from 141 mm? to 452 mm?”. These
results indicated that, among the considered parameters, the steel
area plays the most important role in the fire resistance of RC slabs.
Keywords: Reinforced concrete slabs; behaviour; deflection; fire;
fire resistance.

1 GIGI THIEU

Ngay nay, nganh Xay dung da phat trién rat nhiéu so véi trudc
day. Cac coéng trinh bé téng cét thép (BTCT) da c6 thé dat dugc
nhing chiéu cao choc trdi, véi d6 bén hang tram nam. Thé nhung,
khi hoa hoan xay ra, moi thi déu déi mat véi nguy co bi pha hay va
sup d6. Su mat mat vé con ngudi va tai san sé that su rat I6n néu
c6ng trinh bi hoa hoan. Chinh vi thé, cac nghién cliu vé kha nang
chiu Itia ctia cac cong trinh BTCT la that su can thiét.

Khi c6 hoa hoan, san BTCT chiu tac dong truc ti€p ctia ngon Ita
tU bén dudi. Kha nang chiu luc cla san BTCT khi bi chéy sé thay
d8i va bi anh hudng rat nhiéu. Kha nang chiu Ira ctia san BTCT da
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va dang dugc nghién cltu ca vé ly thuyét lan thuc nghiém béi cac
nha nghién ctu trong va ngoai nudc. Trén thé gidi, nhiéu nghién
ciu vé Ung xU cda san BTCT trong diéu kién héa hoan da dugc
thuc hién. Lim va cong su [1] da trinh bay mé hinh s6 dé phan tich
Ung xU san BTCT hai phuong bi chdy. Phan mém phan t hiiu han
da dugc st dung dé phan tich nhiéu trudng hgp san va sau dé
kiém chiing su tuong déng vai cac két qua thuc nghiém. Két qua
cho thay rdng phan mém SAFIR ¢6 thé dugc st dung dé du doan
Ung x mang cla cac san BTCT trong diéu kién hda hoan. Lim va
cdng su [2] cling da si dung phan mém SAFIR dé mé phoéng san
BTCT mét phuong bi chay véi cac diéu kién bién khac nhau. Cac
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trudng hgp khac nhau vé vi tri tdc déng cua luc doc truc va do
cling dugc gan vao diéu kién bién da dugc moé phong dé xét anh
hudng cta ching. Két qua phan tich cho thay rang ting x{ clia san
BTCT bi chay rat nhay cam vdéi vi tri ca luc nén doc truc va dé cing
cla diéu kién bién; va san co lién két ngam c6 kha niang chéng
chéy tét hon. Bruce [3] da nghién ctiu vé t6 hgp tai trong dé thiét
ké san chju chdy. Nghién cliu da cung cdp cac co s& xac xuat xay ra
trong diéu kién hoa hoan cula cac loai tai trong, déng thai la dé
xudt céc t8 hgp tai trong cu thé sau khi da kiém chiing véi céc tiéu
chuan hién hitu. Tac gi tin rang, viéc moé phdng va thiét ké kha
nang chju ltra bang may tinh la téi uu trong tuong lai, thé nén, viéc
tim ra mot té hgp tai trong phu hgp trong diéu kién héa hoan sé
giup cho két qua mé phong phan mém cang chinh xac hon.
Krzysztof va Szymon [4] d& nghién ctiu cac phuong phap xac dinh
kha nédng chiu Itia clia ciu kién bé tong c6t thép theo Eurocode 2
[5]. Cac cau kién dam, cot, san da dugc tinh toan dua trén phuong
phap phan I6p va phuong phap ladp tang dan va da dugc so sanh
vGi két qua tham khao tur tai liéu nghién ctu trudc day. Két qua cho
thay rang phuong phép phan I6p chi ding véi mét s6 trudng hop
thuc nghiém va phuong phap 13p tang dan cho ra két qua gan
chinh x&c nhat vai tat ca trudng hgp thuc nghiém. Moss va cdng su
[6] da nghién ctru mo hinh sé vé (ing xt khi chay ctia cac san BTCT
hai phuong trong mét tda nha nhiéu tang. M6t mé hinh gém
nhiéu 6 san lién tuc da dugc moé hinh trong phan mém SAFIR dé
phan tich. Két qua phan tich cho thay ndi luc trong san da cé sy
phan bé lai va tac dong dang ké dén kha nang chiu luc cta san.
Chang [7] da khuyén nghi cac nha thiét ké va dé xuat mot phuong
phép don gidn dé€ cac nha thiét k€ mé hinh héa ting x{r két ciu cla
tam san BTCT 16i réng (Hollow-core concrete) bi chdy. Nghién ctu
nay so sanh mé phong véi két qua thuc nghiém & cac diéu kién
chay khac nhau cua cac san. Két qua cho thay rang diéu kién bién
6 thé &nh hudng dang k€& dén hiéu sut chéng chay cda san BTCT
va viéc stt dung phan mém phan ti hitu han dé thiét ké 1a phu hgp
vai két qua thuc nghiém. Huang [8] d& nghién cttu ting x{r cla cac
san BTCT ¢4 vét nut bi chay. Téng cong 16 trudng hop san da dugc
tac gia mé phong phan tich SAFIR. K&t qua nghién ctu cho thay,
vét nut cla bé tdng co tac déng xau dén kha nang chiu Itra cla
san. Péng thai, nghién clu cling nhan dinh su phat trién cda luc
mang trong qua trinh chédy da tac dong tich cuc dén viéc gidm tac
dong cta vét nat dén Gng xr cla san. Bastami va cong su [9] da
nghién clu va danh gié cac tinh chat co hoc cla bé tong & nhiét do
cao. Cac mo hinh va cac méi quan hé cta bé tong khi chay dugc
nghién ctu, nham cung cap mo hinh hiéu qua. Cac théng sé cua
bé téng la cudng d6 nén, cudng dd kéo, m6 dun dan héi, va méi
quan hé (ng suat-bién dang & nhiét d6 cao da dugc két luan la
phu hgp gitta tiéu chudn va thuc nghiém. Kamila va céng su [10]
da nghién clu Ung x{ cda san thép lién hgp bé tong bi chdy. San
thép lién hgp bé téng bi chay dugc phan tich bang mé hinh bang
phan mém phan t& hitu han. Két qua nghién ctu cho thay rang
dam chay lan gay ra su bién dang va tac dong ca hoc dang ké 1én
san lién hgp. Silva [11] da nghién ctu vé ba phuong phap thiét ké
chiu I¥a cho san BTCT lién hgp, déng thsi kiém ching thuc
nghiém. Cac phuong phap d6 la thiét ké theo tiéu chudn ABNT
NBR 14323:2013 [12], thiét ké theo phuong phap tinh toan Bailey
[13], va thiét ké bang phan mém phan t& hiu han. Tu cac két qua
50 sanh cho thdy viéc sir dung phan mém phan ti hitu han dé thiét
ké chiu Ira cho san la téi uu hon ca. Michal and Szymon [14] da
trinh bay kha nang chiu Ira cdia céc san BTCT c6 d6 day Ién hon 15
cm dugc tinh véi phuang phép dudng déng nhiét 500 °C. Béng
thai, cac thong sé vé chiéu day I16p bé tdéng bao vé va cét thép chiu
luc trong san da duoc thay déi phuc vu cho viéc danh gia thém vé

Ung x{ clia san khi chay. K&t qua nghién ctu kha nang chiu Itra cta
céc san bang phuong phap trén dugc da dugc téng hop dudi dang
cac bang tra.

& Viet Nam, cac nghién ctiu vé san BTCT bi chay con kha it.
Nguyén Trung Tudn [15] da trinh bay cach dp dung ba phuong
phép tinh todn dugc quy dinh trong tiéu chudn chau Au Eurocode
2 [5] dé& danh gia kha ndng chiu chay cho san BTCT. Bong thai, tac
giad ciing nhan dinh viéc tang chiéu day I6p bé tong bao vé va dién
tich c6t thép gilp cai thién mé men khang chay ctia san BTCT. V6
Ba Huy va céng su [16] da nghién ctru thuc nghiém vé sir dung FRP
dé phuc héi kha nang chiu tai ctia san BTCT bi chay. Chin mau san
bao gom mot mau khong chay, 4 mau chay 45 phut va 4 mau chay
75 phut da dugc st dung. Két qua nghién ctiu cho thay, sau khi bj
chay va ngudi xuéng nhiét d6 binh thudng, kha nang chiu luc cda
san bi suy gidm 10,5%. Kha nang chiju tai ctia san BTCT bij chay
dugc gia cudng FRP tang dén 65,4% so véi san BTCT bi chay khéng
dugc gia cudng.

Cac nghién cdu trén da cé chung muc tiéu la danh giad kha
nang chiu Ita ctia san BTCT. Tuy nhién, cac tham s6 thiét ké nhu
chiéu day I6p bé téng bao vé, cot thép chiu luc va bé day san, chua
dugc phan tich ky. Dac biét la dnh hudng cta chung d6i véi do
véng theo thdi gian chéy cla san BTCT. Bai bao nay trinh bay két
qua phan tich anh hudng clia cac tham sé thiét k& nay déi vsi do
vong cla san BTCT, nham xac dinh cac giai doan Ung x{ clia san
BTCT & cac giai doan chdy khac nhau. D€ dat dugc muc dich nay,
phan mém SAFIR [17] dugc st dung dé khao st (ing x{f clia san
BTCT trong qua trinh bi chay. Tur két qua phan tich thu dugc, mot
s6 két luan dugc rat ra vé vai trd clia tham sé thiét ké déi véi do
vong va kha nang chiu Ia ctia san BTCT bj chay.

2 CAU TAO SAN BTCT
San BTCT c6 céac théng s6 vat liéu nhu sau:
Bé tong:
-Cudng d6 chju nén & nhiét do thuong:
fo=20 MPa
-L6p bé tdng bao vé (tinh dén mép ngoai cot thép):
a=15mm
Cét thép:
-Cudng d6 chiu kéo & nhiét d6 thudng
f, =355 MPa
-Mé dun dan héi tai ¢ nhiét dé thuong
Es=210GPa
Cau tao san BTCT nay dugc tinh toan theo TCVN [18]. Chiéu day
ban san dugc xac dinh s6 boé nhu sau:
h :BL: 0,8+1,4
m 30+35
Chon san c6 chiéu day hs = 8 cm dé tinh toan dién tich bé tri
c6t thép.
Phuong phap tinh toan noi luc san dugc st dung dugc gia tri
moment tai goi va nhip,
M= 5 - 1827
8
Chon chiéu day I6p bé tong bao vé a= 15 mm cho nén ho=h -
a=80-15=65mm.
Cotthép ClIl (y, = 0,9 ), c6 cdp dd bén chiu nén Ry = 11,5 MPa.
M 0,9x10°

a= - = - =0,0515
¥y X Ry xbxhy 0,9%x11,5x400x 65

E=1-+1-2a =1-4/1-2x0,0515 =0,0529

x200=4,5+9,3 (cm)

=0.9 kNm; Mgsi = 0 kNm.
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_ExR,xbxh, 0,0529x11,5x400 x 65

As - _ 40mm2
| R, 355
Chon dién tich c6t thép dugc bé tri trong san la A= 201 mm?
o =0,05%< = 201 _
bxh H400x63  (tha)
=0.77% % = LR 1530,

Hinh 1 trinh bay san BTCT véi kich thudc mat cat ngang 400 x
80 mm. Khodng cach hai g6i tua la 2000 mm. Dién tich c6t thép
chiu luc dugc bé tri trong san 1a 201 mm?2. LSp bé téng bao vé san
la 15 mm. Tai trong phan b6 déu trén san la 1,8 kN/m. Sau d6, cac
thong s6 cda san nhu chiéu day I6p bé téng bao vé, dién tich cot
thép chiu luc va bé day san sé lan lugt dugc thay d6i nham dénh
gia sy thay déi vé ing xr va kha nang chiu Ita.

=
-+

2000

Hinh 1. Cau tao san BTCT 400 x 80 x 2000 mm

Chiéu day I6p bé tdng bao vé san lan lugt la 12,5 mm, 15 mm, 17,5
mm, va 20 mm. Dién tich c6t thép chiu luc trong san lan lugt la 141
mm? 201 mm?, 314 mm? va 452 mm?. Bé day san lan lugt la 7 cm, 8 cm,
va 9 cm. Su thay déi s6 liéu clia cac tham sé thiét ké nay la phu hgp véi
TVCN [18] va cac diéu kién & muc tinh toan bén trén.

3 PHAN TiCH NHIET

SAFIR [17] Ia mot phan mém phan t& hiu han chuyén dung dé
mo phong va phan tich cac két cau trong cac diéu kién chay. Do
d6, phan mém SAFIR dugc st dung dé€ phan tich san BTCT bj chay
trong bai bao nay. Phan mém nay c6 thé phan tich ing xu két cau
dudi dang mé phong don gian 2D va mé phéng chi tiét 3D. Quy
trinh tinh toan va phan tich co nhiét cla két cdu bi chay trong
phan mém dugc chia thanh hai budc. Dau tién, qua trinh phan tich
nhiét hoc cho két cau sé dugc dién ra. Sau do, két qua phan tich
nhiét cta két cau sé dugc chuyén ti€p sang giai doan phan tich co
hoc.

3.1 M6 phdéng

Ung dung Safir-Thermal_2d cta SAFIR [17] dugc st dung dé
tién hanh mé phdéng 2D mit cdt san. Hinh 2 thé hién mat cit san
BTCT trong SAFIR [17]. Cic dudng mau xanh dai dién cho dudng
bao clia mat cat. Cac dudng mau hong dai dién cho bé mat dugc
gidi han bdi cac duong mau xanh. Vi vady, cac duong mau xanh
dugc sir dung dé gan cac diéu kién bién vé nhiét d6 cho cdc mat
bién cGla mat cat ngang. Trong khi d6, cac dudng mau héng dugc
st dung d€ gan cac dic tinh cho mét viing cila mat cét.

Hinh 2. Mat cdt san BTCT trong SAFIR [17]
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Khi bi chay, Itia tac dung truc ti€p 1én mat dudi cda san. Do do,
mat dudi dugc gan diéu kién chay theo tiéu chudn 1SO 834. Mt
trén cla san dugc xem nhu ti€p xuc véi nhiét dé thudng & 20°C
trong sudt qua trinh chay. Hinh 3 thé hién mat cat ngang da gan
cac diéu kién nhiét do. Trong d6 F20 la nhiét do thudng va FISO la
nhiét dé theo tiéu chudn ISO 834

Hinh 3. Diéu kién nhiét d6 6 cac mat cat tiét dién san

Hinh 4 trinh bay mat cat ngang san BTCT bang phan mém
SAFIR [17]. Phan mém SAFIR [17] da sdn c6 cac mé hinh vat liéu
thép va bé tong. Cac dac trung cda vat liéu lay theo quy dinh trong
tiéu chudn Eurocode 2 [5]. Vat liéu thép c6 moé hinh STEELEC2EN,
bé tong cot liéu da silic ¢ c6 md hinh SILCON ETC, bé tong cot liéu
da canxit c6 m6 hinh CALCON ETC. Trong bai bao nay, vat liéu dung
trong phan tich nhiét hoc dugc ldy theo mé hinh c6 sén trong
SAFIR [17].

Hinh 4.Tiét dién san BTCT trong SAFIR [17]

C8t thép c6 théng s nhiét hoc gém hé s6 ddi luu néng la 25;
hé s6 déi luu lanh la 4; hé s6 boc hoi tuong déi la 0,7. Théng sé co
hoc gbm mo dun dan hoi la 210 GPa; hé sé Poisson la 0,3; cudng
dd chay déo la 355 MPa. Bé tong cé théng s6 nhiét hoc gom khoi
lugng riéng la 2400 kg/m?3; d6 dm 1a 4,8%; hé s6 déi luu néng la 25;
hé s6 d6i luu lanh 1a 4; hé s6 béc hoi tuong déi la 0,7; théng sé dan
nhiét 1a 0,5. Théng s6 co hoc bao gém hé s6 Poisson 0,2; cudng do
chiu nén la 20 MPa.

Tiét dién dugc chia lugi thanh cac phan tir tam giac nhu Hinh 5.
Lugi phan ti xung quanh c6t thép dugc chia min hon. Trong khi
doé, lugi phan ti ctia bé téng dugc chia thd hon. Diéu nay gidp
SAFIR [17] phan tich v&i muc d6 vua phai va thai gian hop ly.

Hinh 5. Roi rac héa két cdu thanh cac phan ti trong phan tich nhiét bang phan mém
SAFIR[17]

3.2 Kiém ching két qua

Két qua md phdng dugc kiém ching béng cach so sanh véi két
qué da dugc st dung trong tiéu chuan Eurocode 2 [5]. Trong tiéu
chuén nay, san BTCT bi chay c6 chiéu day hs dudi 200mm da c6 dudng
déng nhiét; do d6, tiét dién hs = 80 mm nay dugc chon dé mé phéng
dé kiém chuing. Ct thép dugc bé tri trong san c6 dién tich As = 201
mm?. Chiéu day I6p bé tong bao vé la 15 mm tinh ti mép ngoai cla
16p bé téng dén mép cla I6p thép chiu luc. Trinh tu mé phdng dugc
trinh bay trong muc 3.1. Hinh 6 thé hién két qua so sanh gilia dudng
dang nhiét tai thai diém chay 30 phut cda san dugc mé phdng bang
phan mém SAFIR [17] so véi tiéu chudn Eurocode 2 [5]. Két qud so sanh
cho thay su tuang déng gitia két qua mé phéng vdi tiéu chuén tai thoi
diém chdy. Vay nén, két qud mé phdéng nhiét cho san BTCT ti phan
mém SAFIR [17] la dang tin cay.



www.tapchixaydung.vn

900.0
800.0 = =8 = R30 SAFIR
700.0 1\
600.0 |
500.0 ®

400.0

300.0 .

200.0 “we

R30 Eurocode 2

Nhiét dg (oC)

100.0 R T e

0.0
0 10 20 30 40 50 60 70 80
Khoang cach dén vi tri tiép xtic chdy (mm)

Hinh 6. So sanh két qué mé phdng véi két qué trong tiéu chudn Eurocode 2 [5]

3.3 Két qua phan tich

K&t qua nhiét dé trong tiét dién san dugc ghi lai sau méi 1 phat
trén téng thai gian mé phdng chay la 90 phut. Hinh 7 trinh bay két
qué cla qua trinh phan tich nhiét ctia san bj chay tai cac thdi diém
30 phut, 60 phut, va 90 phuat. Dé dang nhan thay, thé dudi cda san
dugc tiép xuc truc ti€p véi ngon Itia cla dudng gia nhiét 1ISO 834,
nén nhiét d6 cla bé mat thé dudi sé gia ting mét cach nhanh
chéng. Hinh 7a thé hién nhiét d6 cda san bi chay tai thai diém 30
phat. Nhiét d6 tai thd dudi clia san c6 mau hién thi 13 cam tuong
(ing nhiét @4 tir 700 °C dén 800 °C. Nhiét d6 cot thép tai thai diém
nay cé mau xanh bién nhat tuong Ung la tir 300 °C dén 400 °C. Thé
trén cla bé tong khong tiép xuc vdi Ira thi nhiét khong cé su thay
déi qua nhiéu so vai thoi diém chua chay. Hinh 7b thé hién nhiét
dé cla san bi chay tai thoi diém 60 phat. Nhiét do tai thé dudi cla
san c6 mau hién thi la cam dat tuong Ung nhiét d6 tir 800 °C dén
900 °C. Nhiét do c6t thép tai thoi diém nay c6 mau xanh 1a nhat
tuong Ung la tir 500 °C dén 600 °C. Thai diém nay, tha trén clia bé
téng da chuyén sang mau hién thi la xanh duong nhat véi nhiét d6
la tir 100 °C dén 200 °C. Thé trén cuta san khong tiép xuc véi ngon
Ifa ISO nhung su truyén nhiét da lam thay d6i nhiét d6 cta phan
I6p nay. Hinh 7c thé hién nhiét d6 cta san bi chay tai thai diém 90
phat. Nhiét d6 tai thd duédi cla san c6 mau hién thi 1a dé tuong
Ung nhiét do tir 900 °C dén 1000 °C.
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¢. Thdi gian chdy 90 phdt.
Hinh 7. Nhiét d6 mét it san BTCT 400 x 80 mm tai cac thdi diém khac nhau.

4 PHAN TiCH CHUYEN VI THEO THO1 GIAN CHAY
D liéu thu dugc ti phan tich nhiét trong Muc 3 dugc st dung

dé phan tich chuyén vi ctia san BTCT kich thudc 400 x 80 mm va
chiéu dai nhjp 2 m. Hinh 8 thé hién Ung dung phan tich
Safir_Structural_3d dugc st dung dé phan tich cg hoc cho san
BTCT nay.
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Hinh 8. Chuang trinh phén tich co hoc 3D

Trong budc phan tich co hoc, cdu kién san dugc chia thanh
nhiéu phan t. Trong m6 phong nay, san BTCT dugc chia bai 21 nat
va 20 phan t& nhu Hinh 9. San dugc mé phéng la phan t thanh
thdng. M&i phan td c6 tiét dién ngang chinh la tiét dién da moé
phdng & budc phan tich nhiét trinh bay trong Muc 3. Hé truc toa
dé trong phan mém quy dinh truc X cho phuong ngang va truc Y
cho phuong ding. Nut xanh la géi ¢6 dinh va nat do la g6i di dong.

Hinh 9. Chia phan t{ trén san va gan diéu kién bién

Hinh 10 trinh bay két quéa phan tich d6 véng clia cac san BTCT
theo thai gian chay. Cac san nay giéng nhau vé kich thuéc nhung
6 su khac nhau vé chiéu day I6p bé téng bao vé. Muc dich la dé
xét anh hudng cla chiéu day I6p bao vé dén doé vong theo thoi
gian chéy cta san BTCT. C6 4 trudng hgp chiéu day 16p bao vé (tinh
dén mép ngoai clia c6t thép) dugc st dung dé khao sat anh hudng
cla ching dén d6 véng cda san gébm 12,5 mm, 15 mm, 17,5 mm,
va 20 mm. Cac duong cong d6 vong theo thai gian chdy dugc trinh
bay trén Hinh 10. V& t8ng thé, cac dudng nay c6 su khac nhau rat
ré rét. Diéu nay cho thay vai tro quan trong cla chiéu day 16p bao
vé déi vai iing xt dd véng—thdi gian chéy cta san BTCT. Cac diém
biéu thi kha nang chiu Ira cGia san cling dugc biéu thi trén hinh 10.
Céc diém nay dugc xac dinh tai thoi diém c6 su ting vot vé gia tri
d6 déc dé tién vao giai doan pha hay.

Thei gian chay (phtit) Thixi grian chay (phi)
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20 20
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Hinh 10. Dudng cong d9 ving - thai gian chdy ting vdi chiéu day Idp bao vé a khdc nhau
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Cac gia tri vé thdi gian chju Ira ctia cac trudng hop san & hinh
10 da duoc téng hop va biéu thj trén hinh 11 d€ so sanh. R6 rang,
khi chiéu day 16p bao vé tang, thai gian chay dén khi sup dé cua
san cling tang Ién dang ké. Cac san BTCT c¢6 chiéu day I6p bé tong
bao vé 13 12,5 mm; 15 mm; 17,5 mm, va 20 mm c6 thdi gian sup dé
tuong ung la 1,12 gig, 1,24 gig, 1,37 gio, va 1,52 gid. Lép bé tong
bdo vé cla san khi tang tur 12,5 mm [én 15 mm, 17,5 mm, va 20 mm
da lam cho thai gian chiu Ira cGa san tang Ién lan luot 1a 10,8%,
22,3%, va 35,7%. Nhu vay, chiéu day 16p bé tong bao vé tang lam
tang dang k& thdi gian sup dé. Diéu nay dugc gidi thich 1a chiéu
day I6p bao vé tang da lam giam su gia tang nhiét dé cét thép. Do
do, su suy giam cac dac trung co hoc clia ¢t thép sé giam di.
2.000
Ty = 0,0525a + 0,4583
1.500 1.367

K i LT e
1121 -pe "

1.000

0,500

0.000 . -

17.5 20

Thini gian chju lira (gid)

Chitu 1L|\ I6p bé tong bao v (mm)

Hinh 11.Thoi gian sup d6 ca san BTCT bj chay.

M&i quan hé gitia thai gian chiu Ira ca san va chiéu day I6p bé
téng bdo vé c6 thé duoc biéu dién bing phuong trinh
T =0,0525a + 0,4583 (gid) & hinh 11. Trong d6, Tkna la thai gian
chiu Itia ctia san, a la chiéu day 16p bé tong bao vé. Phuong trinh c6
dugc bang cach vé mét dudng thdng tuyén tinh. Phuong trinh ¢
dugc bang cach vé mot dudng thdng tuyén tinh quan hé gilta
chiéu day I6p bé tdng bao vé va thai gian chiu Ia cta 4 trudng
hgp san cé chiéu day I6p bé téng bao vé khac nhau.

Hinh 12 trinh bay két quéa phan tich d6 vong clia cac san BTCT
theo thdi gian chay. Cac san nay giéng nhau vé kich thudc nhung
¢6 su khac nhau vé dién tich bé tri c6t thép chiu luc. Muc dich 1a dé
xét anh hudng cla dién tich c6t thép dén do vong theo thoi gian
chay cla san BTCT. C6 4 trudng hop dién tich cot thép chiu luc
dugc st dung dé khao sat anh hudng clia ching dén do véng cla
san la 141 mm?, 201 mm?, 314 mm?, va 452 mm?. Cac dudng cong
dd véng—chuyén vi theo thai gian chay dugc trinh bay trén Hinh
12. V& tng thé, cac dudng nay co su khac nhau rat rd rét. Diéu nay
cho thay vai trd quan trong clia cét thép vai iing xir dé vong—thoi
gian chay cla san BTCT.
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Hinh 12. Dung cong dd vong - thai gian chdy ting véi dién tich cot thép chiu luc As
khac nhau.
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Cac gia tri vé thdi gian chju Ira ctia cac trudng hop san & hinh
12 da dugc téng hop va biéu thj trén hinh 13 dé€ so sanh. R6 rang,
khi dién tich cét thép chiu luc tang, thai gian chay dén khi sup dé
cUa san tang lén dang ké. Cac san BTCT co dién tich c6t thép chiu
lucla 141 mm? 201 mm? 314 mm?, va 452 mm? c6 thai gian sup dé
tuong Ung la 0,90 gid, 1,24 gig, 1,52 gid, va 1,74 gid. Dién tich c6t
thép chiu luc clia san khi tang ti 141 mm? [én 201 mm?, 314 mm?,
va 452 mm? da lam cho thai gian chiu Itra cGa san tang 1én 1an lugt
la 37,8%, 68,9%, va 93,3%. Nhu vay, dién tich c6t thép chiu luc tang
lam tang déng k& thdi gian sup dé.

2.000 p
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~ Tine = 0,00264, + 0,6407 m -
F 1500 b -
g 1.242 e
_2 1.000 F 0.900 ==~
£ 0500 }
=
0.000
141 201 314 452
Dién tich ¢ot thép chiu lyc trong san (mm?)

Hinh 13. Théi gian sup d6 cta san BTCT bj chéy.

M&i quan hé gilta thoi gian chiu It ctia san va dién tich c6t
thép chiu luc c6 thé dugc biéu dién bing phuong trinh
T,., =0,00264 +0,6407 (gi®) & hinh 13.Trong do, Tina la thoi gian
chiu Itia clia san, As 1a dién tich c6t thép chiu luc. Phuong trinh c6
dugc bang cach vé mét dudng thdng tuyén tinh quan hé giia dién
tich c6t thép san va thdi gian chiu Ita cta 4 trudng hgp san cé dién
tich c6t thép khéac nhau.

Hinh 14 trinh bay két quéa phan tich d6 vong clia cac san BTCT
theo thdi gian chay. Cac san nay giéng nhau vé kich thudc nhung
€6 sy khac nhau vé bé day san hs. Muc dich 1a dé xét dnh hudng
clia bé day ban san dén dé vong theo thoi gian chay clia san BTCT.
Cé 3 trudng hop bé day san dugc st dung dé khao sat anh hudng
clia chiing dén d6 véng cua san la 7 cm, 8 cm, va 9 cm. Céac dudng
cong doé véng—chuyén vi theo thsi gian chay dugc trinh bay trén
Hinh 14. V& téng thé, cac dudng nay cé su khac nhau rat ro rét.
Diéu nay cho thay vai trd quan trong cta bé day san véi ing xt d6
vOng-thai gian chay cda san BTCT.
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Hinh 14. Butng cong d9 vong - thoi gian chdy ing véi bé day ban san khac nhau.
Cac gia tri vé thai gian chju Itra clia cac trudng hgp san & hinh
14 da dugc téng hgp va biéu thi trén hinh 15 dé€ so sanh. R6 rang,
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khi bé day ban san tang, thdi gian chay dén khi sup dé cla san
tang lén dang ké. Cac san BTCT ¢6 bé day 1a 7 cm, 8 cm, va 9 cm ¢é
thaoi gian sup dé tuong Uing la 1,07 gid, 1,24 gid, va 1,41 gid. Bé day
clia san khi tang tu 7 cm l1én 8 cm va 9 cm dé lam cho thai gian
chiu Itra cta san tang lén lan lugt la 15,9% va 31,8%. Nhu vay, bé
day cta san tang da lam tang dang ké thdi gian chiu Ia.

2000 p

1.500 F 1.413

1000 F

Théi gian chiu lira (gid)

0.500 f

0.000

! Chiéu day in BTCT (em)
Hinh 15. Thoi gian sup d6 cda san BTCT bj chdy.

M&i quan hé gitra thoi gian chiu Ida cla san va chiéu day ban
san ¢4 thé dugc biéu dién bang phuong trinh
T =0,1729h —0,1431 (gi®) & hinh 15. Trong d6, Tk la thoi gian
chiu Ira clia san, hs la bé day san. Phuong trinh c6 dugc bang cach
vé mot dudng thang tuyén tinh quan hé gita bé day san va thoi
gian chiu Ira ctia 3 trudng hop san c6 bé day khac nhau.

5 KET LUAN

Trong bai bao nay, san BTCT bj chay dugc phan tich bang phan
mém SAFIR [17] dé c6 dugc su phan bd cla nhiét do trong tiét
dién. K&t qua phan tich nhiét nay dugc st dung dé phan tich do
vong cla san theo thai gian chdy. Cac phan tich dugc thuc hién
cho cac truong hgp san BTCT ¢6 cac thong sé thiét ké khac nhau.
Tu két qua phan tich, mot s6 két luan dugc rat ra nhu sau:

- Két qua vé dudng cong dé vong theo thai gian chay c6 chung
dac diém la c6 thé chia lam 3 giai doan. Giai doan dau tién, dudng
cong c6 thé xem gan nhu la tuyén tinh. Giai doan ké ti€p, quan hé
d6 véng theo thaoi gian chéy la dudng cong phi tuyén. Giai doan
cudi cling, d6 véng tang rat nhanh, tién dén sup dé. Giai doan 2 va
giai doan 3 ¢6 thé gop chung thanh giai doan sup dé, vi 2 giai
doan nay dugc dién ra trong thai gian chay tuong d6i ngéan. Vay
nén diém cudi cung cla giai doan 1 dugc xem la diém biéu dién
trang thai sup d6 clia san BTCT, vi sau diém nay thi san sé budc vao
giai doan pha hoai.

- C4c tham s6 thiét k& c6 anh hudng dang ké dén kha nang
chiu Itra ctia san BTCT. Khi chiéu day 16p bao vé tang tir 12,5 mm
[én 20 mm thi kha nang chiu Ifa cda san tdng 35,7%. Khi dién tich
c6t thép chiu luc tang ti 141 mm? [én 452 mm? thi kha nang chiu
Ira clia san tang 93,3%. Khi bé day tang ti 7 cm 1én 9 cm thi kha
nang chiu Ira cGia san tang 31,8%. Nhu vay, dién tich c6t thép co
vai tro kha I6n d6i véi kha nang chiu lra cdia san BTCT.

- Thoi gian chiu Ira ctia san c6 moi quan hé tuyén tinh véi
chiéu day 16p bé téng bao vé, dién tich cét thép chiu luc va bé day
san. M&i quan hé giira thoi gian chiu Ita va cac tham sé thiét ké
clia san da dugc trinh bay thong qua ba phuong trinh. Phuong
trinh 7, =0,0525a +0,4583 (gi®) biéu dién méi quan hé gilra thoi
gian chiu Ira clia san va chiéu day 16p bé tong bao vé. Phuong
trinh 7,,, =0,00264, +0,6407 (gio) biéu dién moi quan hé gila
thai gian chiu Itra cta san va dién tich c6t thép chiu luc. Phuang
trinh 7, =0,1729h —0,1431 (gi®) biéu dién mai quan hé gilra thoi
gian chiu Ira ctia san va bé day san.

- Loi cdm on:
Nhém tac gid xin cdm on Truong Pai hoc Bach khoa, Pai hoc
Qudc gia TPHCM da hé trg nghién cdu nay.
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Quy trinh va cac khuyén nghi khi thiét ke
két cau khung thép nha céng nghiép mot tang
theo tieu chudn chau Au EN 1993-1

Procedure and Recommendations for designing the steel frame of single-storey industrial
building according to European standard EN 1333-1
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TOM TAT

Bai bao nay trinh bay tam tét vé he thdng tieu chuén chau Au EN
1993-1 trong tinh toan ket cdu cang trinh nha cang nghigp bang
thép, cac tigu chudn st dung trong tinh toan ket cdu thép nai chung
va céc tiéu chudn st dung dé tinh toan ket céu nha cong nghigp noi
rigng. Trén co st da |ap quy trinh thigt k& ket cau khung thép nha
cang nghiep mat tang, mat nhip theo tieu chuéin chau Au EN 1993-]
v dua ra céac khuyén nghi khi thigt k& dang ket céu nay trong diéu
kign Viet Nam. Thuc hign vi du tinh toan khung thép nhim minh hoa
|y thuyét tinh toan va &p dung trong tinh toan thyc hanh.

Tir khaa: Tieu chuan chau Au EN 1993-1; quy trinh thigt ké: khuyén
nghi; khung thép nha cng nghigp mat tang.

ABSTRACT

This paper presents a summary of the European Standard EN
1993-1 in the calculation of steel industrial building structures, the
standards used in the calculation of steel structures in general,
and the standards used for the calculate of the industrial buildings
steel structure in particular. On this basic, establish the procedure
for designing the steel frame of single-storey industrial building
according to European standard EN 19931 and give some
recommendations when designing this structures in the condition
of Vietnam. Perform example calculation of steel frame, to
illustrate calculation theory and apply it in practical calculation.
Key words: European standard; design procedure; recommendations;
single-storey of industrial building.

1.DAT VAN PE

K&t cau khung thép nha cong nghiép moét tang, mot nhip la
két cdu xay dung quan trong, dugc ting dung nhiéu nhat trong
cac loai hinh c6ng trinh cong nghiép & nudc ta. Cung véi chu
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truong hoi nhap cia Dang va Nha nudc; nhat la trong nhing
nam gan day, dé doén ti€p nhing lan séng dau tu nudc ngoai
dén Viét Nam, cac khu cong nghiép da dugc thanh lap ngay
cang nhiéu tai cac tinh va thanh phg, nén loai hinh cong trinh
céng nghiép dugc du bao sé& phat trién manh trong tuong lai
gan.

Vé phap ly, Luat Xay dung s6 50/2014/QH13 ngay
18/05/2014 ctia Qudc hdi cho phép st dung tiéu chudn nudc
ngoai trong thuc hién dy an trén lanh thé Viét Nam. Nghi dinh
s6 15/2021/ND-CP ngay 03/03/2021 ctia Chinh phu, quy dinh chi
ti€t mot s6 ndi dung vé quan ly du an dau tu xay dung, quy
dinh: “néu st dung tiéu chuin nudc ngoai thi thuyét minh thiét
ké xay dung va chi dan ky thuat can c6 danh gia vé tinh tuong
thich, déng bé véi quy chuan ky thuat quéc gia”. Ngay 12/ 05/
2022 Bo Xay dung ban hanh Quyét dinh s6 390/QD-BXD vé Phé
duyét Dinh huéng va K& hoach bién soan, hoan thién hé théng
tiéu chudn qudc gia nganh Xay dung dén nam 2030, trong dé
Phu luc 3 vé K& hoach bién soan TCVN chu yéu thudc cac linh
vuc két cdu, dia ky thuat, vat liéu va phuong phap thi theo hé
théng tiéu chuan chau Au.

Qua nghién cuu, tac gia thdy rang nhiéu tiéu chudn tién tién
trén thé gidi, nhu tiéu chudn My (AISC 360-16) hodc chau Au
nhu EN 1993-1 (s& dung tU thang 5 nam 2005) da c6 céc quy
dinh rat chi tiét viéc phan loai va tinh toan cac lién két, cac bo
phan, cau kién bang két cdu thép cho cong trinh, tham chi co6
nhiing quy dinh riéng d8i vai khung thép nha céng nghiép mot
tdng. Thay rang, Tiéu chudn TCVN 5575:2012 dugc chuyén dich
tu Tiéu chugdn TCXDVN 338:2006, va ching dugc bién soan trén
co s& Tiéu chudn cla Lién x6 ci (SNiP 11-23-81%) vao nhiing ndm
80. Cho dén nay, Tiéu chuan thiét ké Két cau thép cta Nga cling
da dudgc cap nhat theo Tiéu chuan chau Au, [1].

Nhu vay viéc ndm bat va xay dung quy trinh thiét ké nha
céng nghiép theo Tiéu chudn chau Au EN 1993-1 la phu hgp
Pinh huéng va K& hoach cta Bé Xay dung, can thiét va cap
bach. Do d6, nhom tac gia dé xudt nghién ctu quy trinh thiét ké,
cing nhu dua ra nhiing khuyén nghi khi st dung Tiéu chuin
chau Au EN 1993-1 trong tinh toén, thiét ké két cau khung thép
nha cédng nghiép mét tang, mot nhip; phuc vu cho céng tac dao
tao cling nhu ap dung trong thuyc hanh theo huéng hoéi nhap
qudc té€, b6 sung nhitng ndi dung tucng thich cho tiéu chuén
hién hanh cta Viét Nam khi thiét ké két cdu khung thép nha
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céng nghiép, hodc c6 thé st dung hoan toan Tiéu chudn chau
Au EN 1993-1 trong thiét ké khung thép nha céng nghiép mot
tang vai cac diéu kién tai Viét Nam.

2. QUY TRINH THIET KE VA CAC KHUYEN NGHI KHI THIET
KE KET CAU KHUNG THEP NHA CONG NGHIEP MOT TANG
THEO TIEU CHUAN CHAU AU EN 1993-1

2.1. Tiéu chuidn chau Au, cau tao chung va quy trinh thiét
ké khung thép

2.1.1. Tiéu chudn chdu Au va cdc tai liéu st dung trong thiét ké
khung thép

Tiéu chuin chung chau Au st dung trong tinh toan két cau
céng trinh 1a mot hé théng tiéu chudn rat day du, chi tiét va dé
s0, gém 10 bd tiéu chudn ki hiéu lién tuc tir EN 1990 (Eurocode
0) t&i EN 1999 (Eurocode 9), [1].

- EN 1990:2002+A1: Eurocode 0 - Nguyén ly thiét ké két cau:
Si dung dé xac dinh cac nguyén ly, yéu cau, trang thai, t6 hgp
tai trong, tdc dong dé tinh toan két ciu; co ban gém trang thai
Ultimate Limit States (ULS) - tuong duong té hgp tai trong tinh
toan theo tiéu chudn Viét Nam va trang thai Serviceability Limit
States (SLS) - tuong duong t8 hgp tai trong tiéu chuén theo tiéu
chuéan Viét Nam.

- EN 1991: Eurocode 1 - Tac déng lén két cdu, gém céc
quyén:

+ EN 1991-1-1: Khoi lugng, trong lugng ban than, tai trong
san trén céng trinh

+ EN 1991-1-4: Tac dong gio;

+ EN 1991-2: Tai trong trén cau;

+ EN 1991-3: tac dong clia cau truc va may moéc dugc s
dung trong tinh todn cac tai trong, tdc déng Ién khung thép.

- EN 1993: Eurocode 3 1a b6 tiéu chudn vé thiét ké két ciu
thép dugc chia thanh 6 tap, trong d6 tap EN 1993-1 quy dinh
chung va quy dinh cho nha bao gém 12 quyén, trong d6:

+ EN 1993-1-1: Quy dinh chung va quy dinh cho nha;

+ EN 1993-1-8: Thiét ké nut lién két,

la céc tai liéu dugec nhém tac gid st dung chinh trong thiét
ké két cdu khung thép nha cong nghiép mét tang, déng thai.

+ EN 1993-6: K&t cau d& cau truc,

dugc st dung dé xac dinh cac yéu cau dé ra d6i vai khung
thép khi d& cau truc.

Ngoai hé théng tiéu chudn chung, nhdm tac gia con st dung
cac tiéu chuan quéc gia nhu Tiéu chuin thiét ké két cdu thép
cta Anh, Phap, Tay Ban Nha trong xac dinh cac gid tri gidi han
chuyén vi dinh xa, dinh c6t; cling nhu tham khao tiéu chudn Anh
BS 5950 Part 1: 1990 trong xac dinh t8 hop tai trong va thiét ké
két cdu khung thép.

Cac Hudng dan thiét ké chinh gom: Thiét ké két cau khung
thép mét tang, mét nhip lam viéc dan héi theo tiéu chuin
Eurocode 3 cua Vién thép xdy dung Anh (SCI) va Hiép hoi xay
dung cbéng trinh thép Anh (BCSA), 4n phdm s6 P397, xuit ban
ndm 2012; Thiét k&€ méi ndi chiu mé men theo tiéu chuan
Eurocode 3 cla SCI va BCSA, &n pham s& P398, xuit ban ndm
2013, cling nhiéu tai liéu tham khao khac.

2.1.2. Cdu tgo chung cua khung thép

K&t cdu khung thép nha cong nghiép mot tang, mét nhip
gom cét, xa ngang va cac chi tiét lién két. Khung d& cac két cau
bao che gém cac xa g6, tdm lop. Hinh dang, kich thudc khung
thép phu thuéc vao day chuyén céng nghé, cach bé tri san xuat
va kién trac cong trinh. Khi khung c6 cau truc, vai cot (dam vai)
dugc st dung dé d& dam d& cau truc. Cau tao khung ngang vdi
cac bd phan dién hinh khi céng trinh cé cau truc nhu trén Hinh

1. Ngoai ra theo tiéu chudn chau Au EN 1993-1, hé théng xa gé
clng c6 thé lam tang cudng kha ndng én dinh cda khung; dac
biét hé théng thanh chéng doc, thanh chéng chéo bé tri tao
thanh nhiing diém kiém ché xodn ngang cho c6t, xa, tuy khong
thuéc khung nhung 13 nhitng thanh phan cdu tao khéng thé
thi€u cho khung.

Lién két trong khung thudng dugc gia thiét gém cot lién két
ngam véi méng, xa ngang lién két cling véi cot. Day la dang lién
két ph8 bién giup phan bd nédi luc déng déu, gidm chuyén vi
khung, qua trinh tinh toan ciing don gian hon so vdi lién két nlra
cling. Trudng hgp céng trinh xay dung trén nén dat yéu, dé
gidm mo6 men chan cot, c6 thé st dung dang khung lién két
khép v6i méng. Tiét dién cot khung giad thiét khong déi; tiét
dién xa ngang c6 thé khéng ddi, hodc thay d8i tao thanh nach
khung tai vi tri dau xa lién két vgi cot. Méi néi khung bang lién
két bu 16ng - ban bich.

2.1.3. Quy trinh thiét ké khung thép nha céng nghiép mét tdng,
moét nhip

Trén cd s& nghién ctu hé théng Tiéu chudn chau Au vé
nguyén tac, tai trong, két cau thép cling cac tai liéu lién quan; tu
cac bo phan cdu tao khung thép va so d6 tinh, nhém tac gia lap
quy trinh tinh todn khung thép nha c6ng nghiép mot tang, mot
nhip theo Tiéu chudn chau Au thé hién nhu trén Hinh 2, bao
gém nam quy trinh thanh phan cho thiét ké cac b phan két cau
chinh cta khung, gom:

- Quy trinh 1 - Xac dinh sg d6 tinh va phuong phap phan tich
téng thé:

Day la quy trinh dugc thuc hién dau tién, gém cac budc: Xac
dinh kich thudc khung ngang; Xac dinh tai trong; Xac dinh so d6
tinh khung; T8 hgp tai trong; Phan tich khung. Két thac quy trinh
tinh dugc ndi luc, chuyén vi trong khung.

Néi dinh xa

. 1 Maiche ; .
Cao do Xago % Néixa- ot
dinh cétgf =
Cao do || \_\ L=t /_1 1
Ta
Y ,;H Cau truc Vai 6 ]
ai cOt ﬂ
Tuong | Q - Stre truc H
bén I
Cot
I ‘ | Chan cot
i Cao d¢ san tang 1 ¥ Caodd
Cao do . LA sAn
mong C0 mon Jj
Mébng
| L |

Hinh 1. Cac bg phan chinh khung ngang nha cong nghiép mdt tang, mgt nhip

- Quy trinh 2 - Kiém tra cac diéu kién chuyén vi (trang thai
SLS):

Quy trinh nay don gian nén thuc hién truéc. Cé hai dang
khung: khung khéng d& cau truc va khung d& cau truc. Két thic
quy trinh khung dadm bao diéu kién chuyén vi.

- Quy trinh 3 - Kiém tra khd nang chiu luc cét (trang thai
ULS):

GOm céac budc: Phan loai tiét dién cot; Kiém tra cac diéu kién
bén; Kiém tra 6n dinh téng thé ngoai mat phang khung; Kiém
tra n dinh téng thé trong mat phang khung. Két thac quy trinh
dugc tiét dién cot hgp ly, ddm bao kha nang chiu luc.

- Quy trinh 4 - Kiém tra kha nang chiu luc xa (trang thai ULS):

G6m cac budc: Phan vung lam viéc xa; Kiém tra kha nang
chiu luc vung F, C, B; Kiém tra kha nang chiu luc ving A, E. Két
thac quy trinh dugc tiét dién xa hgp ly, ddm bao kha nang chiu
luc.
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Qué trinh kiém tra néu moét trong cac diéu kién bén khong
thod man thi can tang tiét dién cot, xa; néu mot trong cac diéu
kién 6n dinh khéng thdéa man thi tuy tung trudng hgp c6 thé
tang tiét dién cot hodc gidam khodng cach diém kiém ché xoén
hodc cling c6 thé gidm khodng cach bé tri xa g6 dé ting mo
men udén tai han.

- Quy trinh 5 - Thiét ké lién két cdt - xa

GOm cac budc: Xac dinh kha nang chiu kéo cta cac hang bu
I6ng; Xac dinh kha nang chiu luc cha vung nén; Kiém tra kha
nang chiu cat ngang; Hiéu chinh luc kéo phan bé trong cac
hang bu 16ng; Kiém tra kha ning chiu luc lién két. Két thic quy
trinh nat lién két can co6 cau tao hop ly, ddm bao kha nang chiu
luc.
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Hinh 2. Quy trinh thiét ké két cau khung thép nha cdng nghiép mét tang, mot
nhip theo tiéu chudn chau Au EN 1993-1

Toan bd cac ndi dung ti Quy trinh 1 dén Quy trinh 5 trinh
bay chi tiét trong [3]. Riéng tinh toan vai c6t, méi néi xa - xa, mai
néi dinh xa c6 thé van dung quy trinh rit gon; tinh toan lién két
chan cot khong phuc tap nén khong lap thanh quy trinh riéng.

2.2, Cac khuyén nghi khi thiét ké két cau khung thép nha
cdng nghiép mét tang theo Tiéu chuin chau Au

2.2.1.Déi vaiquy trinh 1

a. Cau tao va vat liéu lam khung

Dé khung thép nha céng nghiép lam viéc phu hgp vdi tiéu
chuén va sc dé tinh, cac khuyén nghi sau can dugc dap Ung:

- C6 thé st dung cac méac thép chau Au cho cac cong trinh
tai Viét Nam do ca hai tiéu chudn déu quy dinh nhiét dé tinh
toan thiét k& két cdu thép trong diéu kién thong thudng la
khong thap hon - 60°C va khéng cao hon 100°C;
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- Tuong quan dé cing cét va xa: mé men quan tinh tiét dién
cét khung can 16n hon 50% moé men quan tinh xa ngang, [9];

- GOc d6c ctia mai trong khoang 5° dén 10°, thudng chon 6°
(1/10) la phu hgp hinh thic kién tric va yéu cau thoat nudc. Goc
déc ctia mai khéng vugt qua 1:2 (26°) dé phu hgp tiéu chi lua
chon phuang phap phan tich khung ké dé&n anh hudng do bién
dang hinh hoc ctia khung (phan tich bac 2), [7].

b. Tai trong va tdc dong Ién khung

- Tai trong va tac déng lén két cau khung thép nha cong
nghiép xay dung tai Viét Nam c6 tham khdo tiéu chuan chau Au
da dugc nhom tac gia nghién ctu, dé xuat trong [2]. Mét s6
khuyén nghij chinh nhu sau:

+ Theo [4], hoat tai phan bé déu khi sita chita mai g« c6 thé
chon trong khoang (0,0 + 1,0) kN/m? va tac dung trén dién tich
ki€n nghi A = 10 m?, cac khu vuc con lai trén mai ldy bang 0. Quy
dinh nay rat hiu ich va thiét thuc khi hoat tai mai chi tinh trén
dién tich ki€n nghi chi khéng phai phan bé trén toan bo mai.
Do dé khuyén nghi phan bé hoat tai stta chita mai trén dién tich
ki€n nghi la 10m?, thién vé an toan bé tri tai khu vuc dinh mai.

Céc gia trj tai trong do trong lugng ban than, tai trong san,
tai trong cac I6p cau tao c6 thé tham khdo mot cach phong phu
trong [2], [3], [4]; Tai trong gio: khi tinh todn tai trong gi6 theo
tiéu chudn chau Au theo cac diéu kién tai Viét Nam, gilia hai tiéu
chudn c6 sy sai khac vé phuong phap xac dinh s6 liéu van téc
gio; ngoai ra hé sé ké dén su thay d6i ap luc gi6 theo dé cao va
dang dia hinh theo tiéu chuin chau Au xac dinh theo ham loga
trong khi tiéu chuan Viét Nam xac dinh theo ham m; cac dang
dia hinh quy udc theo hai tiéu chudn ciing khéc nhau. Do vay,
khi tinh toan can thuc hién quy d6i van téc gié do dugc theo
Tiéu chuin Viét Nam sang vén t6c gi6 do dugc theo Tiéu chuin
chau Au; va st dung déng bé cac hé sé trong tinh toan tai trong
gi6 cla Tiéu chudn chau Au. D& thuan tién, nhém tac gia da
thuc hién chuyén déi van téc gié, ciing nhu thiét 1ap cac bang
biéu cho toan bé cac hé s6 phuc vu cho tinh tai trong gié theo
Tiéu chudn chau Au trong [3].

Nhin chung Tiéu chudn chau Au xét dén nhiéu trudng hgp
gio trén cong trinh, cé nhiéu phan vung ap luc gié trén cong
trinh, c6 nhiéu dang hé sé khi dong cho cac bo phan khac nhau
trén cong trinh, c6 nhiéu yéu t6 anh huéng dén tai trong gié lén
céng trinh. Théng qua tinh toan cho thdy néi luc do tai trong
gi6 theo Tiéu chudn chau Au phan bé tuong d6i déng déu trén
khung, du qua trinh tinh toan kha phuc tap, nén thay rang tinh
toan tai trong gio theo tiéu chuin chau Au 13 phu hop d6i véi
cac cdng trinh nha cong nghiép tai Viét Nam, nhat 1a khi can xét
dén nhiéu han cac van dé lién quan dén tai trong gio.

. T6 hgp tai trong, tac dong

Duéi tac dung cUa cac tai trong, tac ddng néu xét tat ca cac
trudng hop t8 hop ¢ thé thi sé c6 t6i hang tram té hgp. Dé
thuan tién cho viéc tinh toan, trén cc s& cac nguyén tic t6 hgp
tai trong theo Tiéu chudn chau Au, nhom tac gid dé xuat cac
nhém té8 hop bat loi cho khung gém, [3]:

- Nhém t6 hgp trang thai ULS cho tinh toan cac diéu kién
bén, 6n dinh;

- Nhém té hgp trang thai SLS cho kiém tra dé véng xa;

- Nhém t6 hogp trang théi SLS cho kiém tra chuyén vi ngang
dinh cot;

- Nhém t6 hogp trang théi SLS cho kiém tra chuyén vi ngang
tai cao trinh dinh ray.

2.2.2. B6i véi Quy trinh 2

Ngoai trir chuyén vi ngang va do léch cta chuyén vi ngang
cho phép cua cét tai cao trinh dinh ray quy dinh trong EN 1993-
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6; cac gia tri gigi han chuyén vi dinh cét, dinh xa khéng quy dinh
cu thé trong tiéu chudn chung chau Au, do d6 nhém tac gia da
tham khdo mét s6 tiéu chudn qudc gia chau Au va khuyén nghi
trong Phu luc cta [3].

2.2.3. D6i véi quy trinh 3 va Quy trinh 4

Quy trinh 3 va Quy trinh 4 tinh toan cdt va xa. Day la hai cdu
kién khac nhau trong khung nhung su lam viéc va phuong phap
tinh toan la giéng nhau (riéng doan xa ngang tiép giap cot néu
lam thanh nach khung thi cé phuong phap tinh toan riéng). Déi
V@i cac quy trinh nay nhom tac gia khuyén nghi nhu sau:

- Viéc tinh todn &n dinh ngoai mit phédng khung theo Tiéu
chudn chau Au lién quan chit ché dén bé tri hé gidng dé tao
diém chéng xoén ngang. P6i véi canh ngoai cla cot va xa
ngang, vi tri xa g6 dong vai tro 1a diém kiém ché xoan; con déi
vGi canh trong cla cot va xa thi can dua trén hinh dang cla biéu
d6 m6 men dé xac dinh cac khu vuc coét va xa cé phan canh
trong bi nén - 1a khu vuc c6 thé bi mat 6n dinh xodn ngang, tu
d6 c6 giadi phap b6 tri diém kiém ché tai khu vuc nay.

- Tiéu chudn chau Au [7] dua ra cong thuc xac dinh chiéu dai
tinh toan ctia cot trong khung ké dén anh hudng dé cing cua
cOt trén va cot dudi, dam trén va dam dudi bén trai, dam trén va
dam duéi bén phai cot dang xét. Dua trén cong thic nay, dé
thuan tién cho tinh toan khung thép nha cong nghiép mét tang,
tac gid xay dung va khuyén nghi si dung c6ng thic xac dinh
chiéu dai tinh toan ctia cét khung thép nha céng nghiép mot
tang, mot nhip véi trudng hop lién két ngam va lién két khép
véi méng nhu trong [3].

2.2.4. B6i vGi Quy trinh 5

Quy trinh thiét ké cac chi tiét lién két khung dugc lap theo
cac tai liéu [8] va [10]. Khuyén nghi nén thudng s dung cac cap
suon ngang dat gira pham vi hai canh cla cét, tuong ling cao
dé canh kéo va canh nén clia xa dé lam tang cudng dang ké kha
nang chiu moé men cho nat khung.

3.Vi DU TiNH TOAN

Thiét ké cot cia khung thép nha cong nghiép mot tang, mét
nhip theo tiéu chudn chau Au Eurocode 3. Nha c6 mat bang
hinh chir nhat, chiéu dai 90,0 m, mai doc 2 phia d6i xiing, d6 déc
mai i = 10%, cing cac sé liéu sau:

Cao trinh ray Hi = 8,6 m; D6 sau chéon méng Hs = 0,0 m; Budc
khung B = 6,0 m; Nhip cau truc L« = 28,0 m; Stic truc danh nghia Q
=160 kN.

Nha c6 hai cdu truc hoat dong, thuéc phan loai theo cap cau
HC3. Van téc¢ toi cau 6n dinh 6 m/phut.

Pia diém xay dung Ha Noi. Dia hinh dang B. Gia dinh cac cong
trinh 1an can khong anh hudng dén cong trinh dang xét khi tinh
toan tai trong gid. Cac I6p bao che madi, tudng bang tén chan kin
quanh nha. Kich thudc 16 ma khéng xéac dinh. Khodng cach giira cac
xa gb mai va xa g6 tudng la 1,5 m, chiéu cao tiét dién xa g6 180
mm.

Thép c6 5235 c6 fy = 235 MPa; fu = 360 MPa cho toan bd cac bd
phan khung.

Tra bang Catalogue cau truc cé cac thong soé:

St truc Nhip Lk Chiéu cao Khoang cach Bé réng Bé réng Trong Trong Ap luc Ap luc
Qh,nom (m) gabarit zmin (mm) gabarit Bk day Kk lugng cau lugng xe dung dung
(kN) Hk(m) (mm) (mm) truc G (kN) | con GH (kN) Pmax Pmin
(kN) (kN)
160 28 1140 180 5030 4200 151,8 13,01 118 37,9

Kich thudc chinh cia khung ngang nhu Hinh 3.

Toan bd cac nodi dung thuc hién cha vi du trinh bay chi tiét
trong tai liéu [3]. Sau day la cac két qua tinh toan chinh.

Cot, xa co tiét dién hinh chii | t6 hgp han. Budng han géc c6
chan dai 8 mm.

Cot tiét dién khéng déi
600x280%x20x10 mm.

Xa ngang tiét dién khong d6i kich thudc: hwxbextioxtue
450%280%x16x10 mm.

Xa ngang tiét dién nach khung kich thudc: hyxbyxtioxtue
750x280x16x10 mm.

=
oo —@E‘_M

Q=100kN g

lﬂdﬂ L= 28000 lbt)()
1 1

kich thudc: hexbextixtwe =

4 1350

9950
8600

£000

L 30000 .
T 1

< O
Hinh 3. Gac kich thudc chinh cla khung ngang
Sau khi xac dinh dugc gia tri tiéu chudn cla céac tac dong lén
khung theo céc tai liéu [4], [5] va [6], trong d6 ti trong gi6 quy d8i

phu hgp diéu kién tai Viét Nam, tién hanh t6 hgp tai trong cho
khung gém: T6 hgp cho trang thai ULS khi tinh khung trong truéng
hop bat lgi; T6 hop cho trang théi SLS khi kiém tra d6 véng xa; TS
hop cho trang thai SLS khi kiém tra chuyén vi ngang dinh cét; T8
hop cho trang thai SLS khi kiém tra chuyén vi ngang dinh ray. Sc 46
tinh khung gém cac phan ti dugc méd phong theo kich thudc thuc
cla khung, lién két cot - méng la lién két ngam, lién két cac phan tu
trong khung la lién két cing. Chi tiét tai trong tac dung lén khung
trinh bay & Chuong 3, [3]; cac t6 hop can xem xét phu hop dé xuat &
Muc 2.2, Chuong 2, [3]; chi tiét ndi luc, chuyén vi khung trong [3].

Phan loai tiét dién cot

Ban bung c6t phan loai tiét dién 2 dudi tac dung clia t6 hop bét loi
Comb3, badn canh cot phan loai 1, t6ng thé tiét dién cot thudc phan loai 2.

Kiém tra diéu kién chuyén vi (SLS)

- Kiém tra chuyén vi ngang dinh cot:

A =20,58 mm < [A] = H/300 = 9950/300 = 33,2 mm, dam bao

- Kiém tra chuyén vi ngang tai cao trinh dinh ray:

A =20,99 mm < [A] = H:/400 = 8600/400 = 21,5 mm, ddm bao

Kiém tra diéu kién bén

- Kiém tra bén cét:

i
AV( /ﬁ} _ 6720235

a0 3x1,0

dam bao bén cat.

=911,7 kN > Vea = 122,7 kN,

Volrd =
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- Kiém tra bén uén va cét tuong tac:

Do 0,5xVpird = 455,9 kN > Vea = 122,7 kN va luc cit nho hon 50%
kha nang chiu cit déo nén anh hudng cla luc cat dén kha nang
chiu mé men uén c6 thé bé qua.

- Kiém tra bén nén:

4f,  1,68x10%x235

M0 1,0
bao bén nén.
- Kiém tra bén uén va nén tucng tac:
Cot thudc phan loai tiét dién 2 c6
Ny $0,25N ) gy = 0,25x 3948 = 987 kN, va

Nega = =3948 kN > Ned = 496,6 kN, dam

0,5t/ 0,5%x560x10x235x107>

NEd < = 658 kN,
Mo 1,0
nén anh hudng cla luc doc dén dén kha nang bén uén cé thé
bo qua.

Cot dugc ki€ém tra di€u kién 6n dinh téng thé gitia cac diém kiém
ché 0an ngang. Khodng cach gidi han clia xa g6 dé xa gé c6 thé tang
cudng kha nang chiu 0an ngang clia cot la Lm = 2,379 m. B6 tri hé giang
chéng oan ngang & canh trong cla cét, chia cot thanh hai doan: cot
dudi c6 chiéu dai 7,3m va cét trén co chiéu dai 2,65m.

Kiém tra 6n dinh téng thé ngoai mit phéng cho doan cét dudi

- Kiém tra 6n dinh uén doc:

Af. 4
Nb,z,Rd :Izi:0’44wxlo—3 =1748,0 kN >
M1 1,0

Neda = 180,0 kN dam bao 6n dinh uén doc.
- Kiém tra 6n dinh xo0dn ngang:

My ra = ;mwyi: 0,741x4,03x 100 x 22 %1076 = 701,9
Ym1 1,0
kNm > Meq = 479,4 kNm ddm bao én dinh xodn ngang.
- Kiém tra 6n dinh tuong tac gitta luc doc va mé men udn:
N M, ri  180,0 479,4

k., - +0,984 % =0,76<1,0,

Nb,z,Rd Mb,Rd 1748,0 701,9
dam bédo

Kiém tra 6n dinh téng thé ngoai mat phing cho doan cét
trén

- Kiém tra 6n dinh uén doc:

4 1,68x10%%235
A :ZZAZO,%LMO 3234848 kN >
M1 )

Nea = 61,5 kN ddm bao 6n dinh uén doc.
- Kiém tra 6n dinh xo04n ngang:

S5 6 235 ¢
My rg = 217 W, —2==0,931x4,03x10 ><—0><10 =882,2

M1 1,
kNm > Meq = 237,5 kNm ddm béo én dinh xodn ngang.
- Kiém tra 6n dinh tuong tac gilta luc doc va mé men udn:

M
NEq +hy, y.Ed _ 61,5 +0,999 237,5 ~0.29<1,0,
Ny - rd Mpra 34848 882,2
dam bao

Kiém tra 6n dinh téng thé trong mit phang khung
- Kiém tra kha ning 6n dinh uén doc:
A 4
Ny e =;gyi=0,76 1,68x10% x 235
s >
Nea = 180,0 kN, ddm béo diéu kién én dinh uén doc trén toan bod
chiéu cao cét.
- Kiém tra 6n dinh tuong tac gilta luc doc va mé men udn:

x107=2994.1 kN >
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M,
Ned g, 0Pl 30 40,50x 200 20,402 <10,
Nyyra — Mpra 29941 701,9
dam bao.
4. KET LUAN VA KIEN NGHI

Bai béo da trinh bay téng quan vé hé théng Tiéu chuan chau Au
trong tinh toan két cau cdng trinh, trong d6 c6 cac Tiéu chudn chau
Au str dung trong thiét ké két cdu khung nha thép EN 1993-1, déng
thoi thiét lap quy trinh thiét ké két cau khung thép nha céng
nghiép mét tang, mot nhip, dua ra cac khuyén nghi can thiét va
thuc hién vi du tinh toan ciu kién cét khung dién hinh d& minh hoa
cho ly thuyét tinh toan.

Tiéu chuan chau Au la hé théng tiéu chudn d6 sé va chi tiét, tu
vat liéu, dén tai trong, phuong phap t6 hgp tai trong, phuong phap
phan tich khung, phuong phép tinh toan cac cau kién chiu lyc, tinh
toan lién két, v.v.. C6 thé ndi hé tiéu chudn nay tién tién va gidi
quyét dugc hau hét cac van dé thuong géap déi véi két cau chinh,
két cdu phu trong khung. Tuy nhién viéc st dung tiéu chuan ciing
kha phtrc tap, khéi lugng tinh toan nhiéu, doi hoi ngudi dung ngoai
ky nang tinh toan con can nhing kién thic sau réng vé co hoc va
két cau thép. Do do quy trinh va cac kién nghi trong bai bdo nay sé
gitp ich cho cac ky su Viét Nam khi st dung Tiéu chudn chau Au
trong tinh toan, thiét ké két cau khung thép nha céng nghiép mot
tang, mot nhip.
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Danh gia kha nang tiép nhan nudc thai
song Dao Nam Dinh bang phuong phap mé hinh

Evaluation of the capacity to receive wastewater of Dao river - Nam Binh by modeling

method

> PHAM VAN DUONG', NGUYEN VAN VIET?, TRAN THI THU HUONG?

'Khoa KTHT va MT, Trudng Dai hoc Kién tric Ha Noi

2Trung tam Cong nghé HTKT va MT, Truéng Dai hoc Kién tric Ha Noi

TGM TAT

Nam Binh [a mat tinh ven bién thugc Bang béng sang Hang - noi
ca 04 song lan cung cép nudc mat chinh coa tinh vai ngudn
nudc dii dao nhung lrgng nede phan b gira cac thang trong
ndm khang déu; mat khac, do 1a tinh ven bién nén chiu anh
huéng coa bign ddi khi hau, xam nhap man khu vuc cira sang,
ven bién cd xu hudng tang. Ngoai ra, thuc trang quan ly tai
nguyén nuac trén dia ban tinh Nam Dinh cho thdy, nuac thai
h&u hét tir TP Nam Dinh, cac thi trén, cac khu cum cang nghiép,
lang nghé trén dia ban 10 huyén, thanh phd déu chay vao cac
tuyén song, kénh, muong ndi dang, ndi thi réi chay vao 4 tuyén
sing én |a sang Hang, sdng Dao, sang Day, sang Ninh Co. Mat
khac, chua ca he thang thu gom, xir Iy nuac thai cia nhiu cym
cing nghigp, lang nghé. khu dan cu tap trung & nguyén nhan
anh hudng dén quéan Iy, sir dung tai nguyén nuec, dén chat
lrgng nguén nudc trén dia ban tinh. Trong khudn khd nghién
ciru nay, viec dang gia kha nang tiép nhan nudc thai sang Dao
Nam Binh duge ma phang bang ma hinh MIKEN-HD, MIKEN-AD va
MIKEI-ECOLab. Ket qua ma phang cho thdy réng, céc thong sd
BODs, N-NHi* va P-PO* déu khang vugt quy chudn OCVNOB-
MT:2015/BTNMT (cat BI), chat lrgng nede séng trén sang Dao
vin trong tinh trang tdt, con khé ning tiép nhan thém ngudn
thai néu ngudn thai duge xir 1y trude khi xa thai ra mai truang.
Tir khda: Sang Dao; ma hinh MIKE: chét lrang nude.

ABSTRACT

Nam Dinh is a coastal province in the Red River Delta - where there
are 04 major rivers supplying the main surface water of Nam Dinh
province with abundant water resources but the water volume
distributed between months of the year is uneven; on the other hand,
as a coastal province, it is affected by climate change, saltwater
intrusion in estuarine and coastal areas tends to increase. In addition,
the current situation of water resources management in Nam Dinh
province shows that wastewater mainly from Nam Dinh city, towns,
industrial clusters and craft villages in 10 districts and cities flows
into rivers, canals, infield and urban canals and then flows into 4
major rivers: Red River, Dao River, Day River and Ninh Co River.
Furthermore, the collection and treatment system of wastewater
from many industrial clusters, craft villages, and residential areas
has not yet been established, which affects the management and use
of water resources, as well as the water quality in the province. In the
context of this study, the capacity to receive wastewater of Dao River
in Nam Dinh is simulated by MIKE!I-HD. MIKENl-AD and MIKEI-ECOLab
models. The simulation results show that parameters BODs, N-NH*
and P-PD:* do not exceed ACVNOB-MT:2015/BTNMT (column BI), the
river water quality on Dao River is still in good condition, and the
capacity to receive additional waste sources if the waste source is
treated before being discharged into the environment.

Keywords: Dao River; MIKE model; water quality.

1. GIGI THIEU

S6ng Pao Nam Dinh (goi tdt la séng Bao) la moét phan luu cha
song Hong va chi luu cla song Déy, chay trén dia phan tinh Nam
Dinh, bat dau tir séng Hong chay theo hudng nam, la ranh gidi gilta
TP Nam Binh, huyén My Loc, Vu Ban, Y Yén, vdi cac huyén Nam
Truc, Nghia Hung, sau d6 dé vao sdng Day. Séng Dao dua mét phan

nuéc clia séng Héng dé vao séng Day va chdy ra Bién Dong. Toan
bé chiéu dai cta song la 33,5 km (Hinh 1) [2].

Ché d6 thuy triéu ving bién Rang Dong la ché d6 nhat triéu.
Bién d06 triéu trung binh tir 1,5 - 1,7m, cao nhat la 3,31m nhé nhat la
- 0,11m. Dong chay soéng Ninh Co, song Day két hop véi ché do
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nhat triéu da boi tu tai ving cla hai bén séng tao nén cac bai boi
I6n ven bién (chd yéu vé phia Béng va phia Tay).

e =

Hinh 1. So dd hé théng song thudc dia phan tinh Nam Binh [2]

Trong thai ki 2010 - 2017, nam 2010 la ndm ma néng dé mdn
xay ra dong bo tai 2 vi tri Nhu Tan va Pha Lé, tiép theo la cadc ném
2012,2013, 2016 va 2017. D& man xay ra cling thdi diém nhiéu nhat
tai 2 vi tri trén song Day va séng Ninh Cg la vao thang I, cht yéu cac
ngay 8-10/I1, 19-20/11, 25-27/1l. Nhu vay c6 thé thdy, dd man I6n nhat
thudng xuat hién vao thang kiét nhat (dong chay nhé nhat) trong
nam.

Nhin chung chat lugng nudc song trén dia ban tinh Nam Dinh
tuong doi tét, cadc Khu cong nghiép 1én noi c6 nguén nudc chay
qua déu co6 tram xu ly nudc thai tap trung trudc khi xa nudc thai ra
mai truding va néng dé cac théng s6 vo ca (Chi, Sat, Crém...) tuong
d6i nhé va luén thap hon nguéng Quy chudn cho phép (Quy chuan
Viét Nam QCVNO08-MT:2015); M6t s6 vi tri nuéc mat cé dau hiéu 6
nhiém cuc b0 béi cac théng s6 hitu ca (Nhu cau oxy hoa hoc (COD),
Nhu cdu oxy sinh hda (BODs), T6ng chat ran lo ling (TSS), Nito,
Phétpho) nhu tai cac vi tri ti€p nhan nudc thai ctia TP Nam Dinh, cac
khu dan cu tap trung; nudc thai tir cdc cum cong nghiép, lang nghé,
khu nuéi trong thay san. Hoat dong sén xuat néng nghiép c6 thé
phat thai hoa chat bao vé thuc vat. Tuy nhién, theo két qua quan
trac dinh ky thi néng dé thuéc bdo vé thuc vat tuong d6i nho va
khéng vuat gidi han Quy chuén cho phép.

DPé danh gia kha nang ti€p nhan nudc thai khu vuc nghién ciu,
phuong phap dugc st dung la phuong phap mé hinh thiy déng
luc két hgp vdi tai - khuéch tan, lan truyén chat va mé phéng chat
lugng nudc trong séng. Nhéom nghién cdu da lya chon bé mo hinh
MIKE 11 v&i cac mod dun thdy dong luc (HD), module tai - khuéch
tan (AD) va module sinh thai (Ecolab) @& mé phdng dién bién chat
lugng nudc trong séng, dong thoi tng dung mo hinh dé danh gia
suic chiu tai cho séng.

2.PHUONG PHAP

2.1. Mé hinh

MIKE11 la m6 hinh thiy déng luc hoc mét chiéu cho mé phéng
dong chay khéng déu trén séng, kénh hé. MIKET1 dugc Vién thay
Iuc Pan Mach phét trién, trong d6 module thdy déng luc (HD) dung
tinh dong chay la module chinh.

Déc trung co ban ctia hé théng mé hinh MIKE 11 la cau tric
module t6ng hgp véi nhiéu loai module dugc thém vao méi mé
phoéng cac hién tugng lién quan dén hé théng séng. Ngoai module
thay déng luc (HD), MIKE bao g6m cac module khac nhu:

- Module thay van (NAM) duing néi suy sé liéu;

- Module lan truyén chét (AD) dung tinh lan truyén chat (man,
chat huyén phu hodc phan hay trong cac long dan hé,...) dugc
dung d& mé phdng qua trinh tai khuéch tan clia cac hgp chat do;
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- Module sinh thai (Ecolab) mé phéng céc qua trinh bién déi
sinh hoc clia cac hgp chat trong sdng. Module nay phai dugc di
kém véi module tai - khuéch tan (AD). Khuéch tan (AD) dugc dung
dé mé phong qua trinh truyén tai khuéch tan clia cac hgp chat do.

Module thay déng luc (HD)

D& tinh dong chay trong kénh séng, mé hinh MIKE11 st dung
hé phuong trinh Saint Venant (phuong trinh bao toan déng lugng
va bdo toan chit) mét chiéu va dp dung so d6 sai phan 6 diém xen
ké Q,H cda Abbott, and lonescu, (1976) [5,6]:

. Phuong trinh lién tuc:

0 o1 _

ox Ot M

. Phuong trinh déng lugng

Q2
(%) o s 0
6_Q = +g4A—+ £ > =0
C~"AR )

ot Ox Ox
Trong d6: Q - Luu lugng (m3/s); A - Dién tich mat cat (m?); g - Luu
lugng nhap luu trén mét don vi chiéu dai doc song (m?¥/s); C - Hé s6
Chezy; a - Hé s6 stra chita ddng luong; R - Ban kinh thuy luc (m).
Module lan truyén chat (AD)
Module AD dua trén phuong trinh bao toan chat hoa tan [5,6]:

Y€ 0C 2 1) inercy
ot ox Ox Ox 3)

Trong d6: A: Dién tich mat cat (m?); C: Nong dé (kg/m?3); D: Hé s6
phan tan; g: Luu lugng nhap luu trén 1 don vi chiéu dai doc séng
(m3/s); K: H& s& phan huy sinh hoc (K chi dugc dung khi cac hién
tugng hay qua trinh xem xét co lién quan dén cac phan Ung sinh
hoa).

Module sinh thai Ecolab

Dong luc hoc cta binh luu cac bién trang thai trong ECO Lab c6
thé dugc mo td bang cac phuong trinh truyén tai cta vat chat
khoéng bao toan, cé dang (4):

2 2

@+uﬁ+vﬁ =D ﬁ+D £+S, +P @

ot ox t oz’ Yot ¢ f

Trong d6: c: Néng dé cua bién trang thai ECO Lab; u, v: Cac
thanh phan van téc dong chay; Dy, Dy: Cac hé s6 khuéch tan theo
phuong x va y; Sc: Nguén sinh va nguén mat, P: Cac qua trinh trong
ECOLab

Phuang trinh truyén tai c6 thé dugc viét lai nhu sau:

a_c =AD_ + P, (5)

ot

Trong d6, nhém AD. dai dién cho t6c d6 thay d6i nong do6 gay
ra b&i qua trinh binh luu va khuéch tan (bao gém cac nguén sinh va
mat).

Khi tinh todn cac bién d8i néng d6 cho budc tiép theo, mot
phuong trinh ECOLab s6 dugc thay thé cho cac phuong trinh
truyén tai tich phan theo thoi gian. Mot phuong phap xap xi khac
dugc st dung trong ECOLab la xem thanh phan binh luu - d6i luu
AD. khéng thay d6i trong mot budc thai gian. Viéc gidi ca hai thanh
phén trong phuong trinh sai phan thudng cia ECOLab la téng hop
cla téc dod thay ddi gay ra do chinh cac qua trinh ndi tai va cac qua
trinh binh luu - khuéch tan (6).

t+At

J. (P.(t)+ 4D, )at 6)
t
Thanh phan binh luu - khuéch tan dugc xap xi bang cong thuic sau:

c(t+At)=
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c +c"(t+At)—c"(t)
At

Trong dé, nbng d6 tuic thai c* dugc cho bai qua trinh truyén tai
bién trang thai trong ECOLab khi vat chat dugc bao toan trong suot
chu ky st dung module AD.

2.2, Thiét Iap mé hinh

Trong nghién ctu nay, hai module trong MIKE11 dugc s dung
d€ mé phéng man (HD va AD). Trong module HD, hai nhém sé liéu
dau vao bao gom:

(i) SO liéu theo khong gian gém hé théng kénh séng va mat cat
ngang cuia ching;

(i) S6 liéu theo thoi gian gém sé liéu muc nudc va luu lugng
theo thdi gian clla mot s6 tram khi tugng thiy van (KTTV) nam
trong mang luéi quan trdc KTTV Qudc gia thudc dia ban tinh Nam
Dinh va phu can (giai doan 2001 - 2017), va la diéu kién ban dau tai
cac bién tinh toan; sé liéu do man tai 4 tram thay van trén dia ban
tinh Nam Binh va phu can: tram Nhu Tan trén song Day, tram Pha
Lé trén séng Ninh Co, tram Ba Lat trén séng Héng va tram Dong
Quy trén song Tra Ly ti thang XIl nam trudc dén thang V nam sau
(giai doan 2010 - 2017). S6 liéu nay dugc thu thap tir Trung tam
Théng tin va D liéu Khi tugng thay van - Téng cuc Khi tugng thay
van. SO liéu quan trac chat lugng nudc thai hang nam chay ra séng
Dao (cu thé cac théng s6 BODs, N-NH4* va P-PO4*) tai 03 vi tri quan
trdc do Trung tam quan trac va phan tich Tai nguyén Moi trudng,
truc thudc SG Tai nguyén va M6i trudng Nam Binh quan ly [3,4] va
02 vi tri Idy mau phan tich bé sung.

Piéu kién bién tinh toan

Piéu kién bién dugc chia lam hai loai:

Bién trén (bién luu lugng hodc muc nudc) la luu lugng hodc
muc nudc thuc do tai cac nudt trén cda so do tinh toan.

Bién dudi (bién muc nudc) la muc nudc thuc do hoac tinh toan
tai cac nut dudi clia so d6 tinh toan, thudng la cac tram muc nudc
triéu. Loai bién va sg dé tinh toan, mé phéng dugc thé hién tai
Bdng 1, Hinh 2.

7

c

Bdng 1. Biéu kién bién trong mé hinh thay luc MIKE 11
TT | Tram,vitri | Nhanh séng | Loai bién Dang bién
1 Hung Yén Hong H~t
2 Pha Ly D?y H~t Bién trén (Thuc do)
3 | Giankhsu | Hoand H~t
Long
4 Ba Lat Hong H~t
5 Phu Lé Ninh Co H~t Bién dudi (Thuc do)
6 Nhu Tan bay H~t
7 Nam Dinh Pao Q~t Higu Ch.mh’ kiém
dinh

Diéu kién bién chat lugng nudc: Trong nghién ctu st dung mot
s6 vi tri diéu tra, khdo sat chat lugng nudc doc séng Dao dé lam
diéu kién bién cho mé hinh chat lugng nudc. Cu thé céc vi tri nhu
Bdng 2.

Bdng 2. Danh sdch bién chdt lugng nudc séng Bao trong mé hinh
MIKET1

STT | Vitri quan trac Vi;g mz:]c’atlé;?g Dang bién
1 SDOT1 500
2 sbo2 7089 Hiéu chinh, kiém
3 SDO3 9913 dinh chét lugng
4 SDO4 13079 nugc
5 SDO5 21723
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Hinh 2. So d6 bién tinh todn st dung trong mé hinh thdy luc MIKE 11

Lua chon thai gian mé phéng

Lua chon ndm tinh todn dong chay thay luc

DE& danh gia dugc muc do xam nhap man vung clia séng ven
bién, thoi doan thudng duoc Iua chon dé tinh toan la thai ki kiét
nhat trong nam.

Pudng tan suat ly luan la moé hinh phan phéi xac suat dugc sur
dung trong tinh toan thuy van, né tuong déi phu hgp vdéi tinh chat
vat ly cda hién tugng thuy van. G nudc ta, cac dac trung dong chay
thiét ké thuong dugc tinh theo dudng cong phan phoi xac suat
Pearson Il (P.1II).

Trén dia ban tinh Nam Binh cé 2 tram do luu lugng dang hoat
dong la tram thay van Nam Dinh va tram Truc Phuong. Can cu két
qua xay dung dudng tan suat ly luan P.IIl cho thay, cadc nam 2015,
2016 la c6 lugng dong chay nhd, tan suat dao déng tir 70% dén
85%. Nhu vay, c6 thé thay, cdc nam nay thudéc nhém nam it nudc,
da xay ra trén dia ban tinh Nam Dinh. Do vay, nghién ctu da st
dung chubi s6 liéu nam 2015 dé hiéu chinh mé hinh, ndm 2016 dé
kiém dinh mé hinh thay luc.

Lua chon thai ki mé phdng chdt lugng nudéc

Vi s6 liéu chat lugng nudc sdng Dao duge quan trac hang nam
va do dac b8 sung thang 10/2017 va 10/2018, nghién ctu da lya
chon ndm 2017 @& hiéu chinh mé hinh va nam 2018 dé kiém dinh
mé hinh.

3. KET QUA

Mé hinh dugc hiéu chinh qua 2 budc vai s6 liéu thay van 2015
bang cach thay d&i cac théng s6 trong md hinh (hé s nham
Manning trong module HD va hé s6 khuéch tan trong module AD)
cho dén khi két qua mo hinh phu hop vai két qua thuc do. Sau do
mé hinh dugc kiém dinh bang bé co s& di liéu nam 2016.

3.1. Hiéu chinh mé hinh

Hiéu chinh mé hinh HD théng qua viéc thay d6i hé nham
Manning trong khoang 0.03-0.018.

Hinh 3 thé hién két qua hiéu chinh thay luc tai tram Nam Binh.
Hinh 4 - Hinh 6 thé hién két qua hiéu chinh chat lugng nudc tai cac
vi tri quan trac. K&t qua chi ra rang két qua mé hinh phu hgp véi
thuc do ca vé tri s6 1an xu thé.

V6i bd thong s6 ctia mo hinh MIKE 11 - HD, cling véi s6 liéu chat
lugng nudc, nghién ctru tién hanh hiéu chinh mé hinh chat lugng
nuéc MIKE11-ECOLab cho séng Pao trén dia ban tinh Nam Binh,
két qua nhu sau:
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ENgay nhan bai: 06/3/2023 MNgay sifa bai: 30/3/2023 BMNgay chap nhan déng: 24/4/2023
Bdng 3. BY théng sé cho mé hinh chdt lugng nudc

T Mot s6 théng s6 ciia mé hinh ECOLab Mac dinh Hiéu chinh
1 Ty lé tiéu thu oxy clia dong, thuc vat trong nudc 3 3
2 Ty lé lugng oxy quang hgp t6i da 3,5 40
3 Ty & phan huy & nhiét do 20°C 0,5 0,5
4 Hé s6 nhiét dé cho ty 1é phan ra 1,02 1,02
5 Ty lé chuyén d8i N-NH4tir phan ra BODs 0,29 0,5
6 Ty 1é phan ra amoniac & 20°C 1,54 03
7 Ty |é phan ra Coliforms 0,7 0,01
8 Ty & chuyén d8i P-PO4 ti phan rd BODs 0,009 0,6
9 Hang s6 phan ra cho hat photpho 0,1 0,05
"] Time Series Discharg [= @] = HD 2015.res11:3
sl Time Series Discharge 3'52,”.;,{%&[,,\9 250 m
450.0 External TS 1
— NamDinh
400.0 -
L | R L B L e e | LR e B T,
00705} Error estimation X
Data selection Interpolation
250.0 simulated dats  [s0MGDAG 250 | @ Measured data
Messured dsta  [jamDinh | O simuated dats
200.0 7 Calaulation penod. o
@®) All data [1rjz01s [#/30/2015 1:00:00 AM
T ) Zoamexiend [t72/2015 1:00:00 AM [#720/2015 1:00:00 AM
() User defined 1/1/2015 1:00:00 AM |5 =] _-4,'30,'2015 1:00:00 AM [EH)
100.0 7 Resuilts of error estimation - @
Correlation coeficient 0.964
Peak error -0.05%
Wave error type 1 0.003
Wave error type 2 0.008
+ : ; + + : + + + 5 Volume error 0.066
1112016 2112015 31-1-2016  10-2-2015  20-2.2015  2.3-201§ 1232015  22.3-2015  1-4-2015  11-42015 21 |2 Eaak i atior {1000
4 Max. positive difference 27.751 I
- o T Close
Hinh 3. So sdnh két qud hiéu chinh gid tri muc nudc thuc do va tinh todn tir mé hinh tai tram Nam Binh ndm 2015
Biéudd so sénh nﬁng {0 BODS thue do va tinh toan trén song Dao Quan hé trong quan nong dé BODS thnre do va tinh todn
14 i3
12
- I = e
3 10 10 R*= 08883 o
g s 9
o 6 o
g 4 i
z ) 7 °
c] 6
SDO1 SDO2 SDO3 SDO4 SDOS 5
BThyc do 83 .2 4
u Tinh ton 74 103 113 76 70 6 7 8 9 10 11 12 13
Thure do

Hinh 4. So sdnh két qud hiéu chinh gid tri néng dg BODS thuc do va tinh todn tirmé hinh tai cdc diém quan trdc nam 2017

e ) . Quan hé nrong quan nf"mg dd N-NH4 thnre do va tinh toin
Biéu do so sinh nong d§ N-NH4 thyre do va tinh todn trén séng Dio

0.8 0.35

016 0.30 | s
- b 0.25 I R*=09731

o Ba - = 0.20
o 0.08 0.15 | ..‘
7 046 | o

004 0.10 | &

an 0.05 |

i Spo| Sp0t SDO3 SD04 SpOs

= Thue 4o 0123 014 013 012 0.11 U 0.05 0.1 0.15 0.2 0.25 0.3
B Tinh todn 01l A1) 01s nia (A1 Thye do

Hinh 5. So sdnh két qud hiéu chinh gid trj néng @6 N-NH.* thuc do va tinh todn tir mé hinh tai cdc diém quan trdc nam 2017
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Biéu dé so sanh nong di P-PO4 thwre do-vi tinh todn trén séng Do
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Quan hé twong quan nong dé P-PO4 thye do va tinh todn
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R*=0.8863

0 0.05 0.1
Thyre do

0.15 0.2

Hinh 6. So sdnh két qud hiéu chinh gid trj néng dé P-POs thuc do va tinh todn tirmé hinh tai cdc diém quan trdc nam 2017

3.2. Kiém dinh mé hinh
Kiém dinh mé hinh véi ca s& dii liéu ndm 2016. Cu thé:

=

Hinh 7 thé hién két qua dai dién cho tram Nam Dinh kiém dinh
mo6 hinh HD. Hinh 8 - Hinh 10 thé hién két qua kiém dinh mé hinh
chat lugng nudc tai cac vi tri quan trac.

£ Time Series Discharge = |2 )[E=T] | HD 2018.res11:
[as] Time Series Discharge Pachsige :
- - - — SONGDAOD 250 m
External TS 1
Prr. — NamDinh -
4000 F---m o JAL - el A eV A AL
3500 Fh\---pf - b R e
o] Error estimation =
Data selection Interpolation
250,01 Simulated dats ‘SDNGDAD 250 vi (@) Measured data
Measured data | NamDinh ~|  Osimulated data
200.0 Caleulation period
@ all data [171/2016 [#/30/2015 1:00:00 AM
1e00] O Zoom extend [1/1/2016 1:00:00 AM [#/30/2015 1:00:00 AM
(O User defined [1/1 /2006 1:00:00 AM [ [4/30/2016 1 :00:00 AM (2]
10003 Reslts of error estimation = =
Correlation coeficient 0.954
50.0 Peak error Z0.060
Wave error type 1 0.003
Wave error type 2 0.008
00 ; : : I i i ; : ; i : Volume error 0.066
11-1-2016 2112016 31-1-2016  10-22016  20-2-2016 1-3-2016  11-3-2016 21-3-2016 3132016 1042016  20-4] Hoayifne o 00000
Max_postive difference 293135 &
¥ = Y — S— Close ]
Hinh 7. So sdnh két qud kiém dinh gid tri muc nudc thuc do va tinh todn tir mé hinh tai tram Nam Dinh ndm 2016
Biéu do so sanh nong d6 BODS thue do va tinh toan trén song Dao Quan b twong quan nong do BODS thuc do v tinh todn
10
14 i o
o 12 0 i I
] 10 - R*=0.8313 L
3 : 9 ! e
@ 6 .
; 8.5 .
SDO1 SDO2 SDO3 SDO4 SDOS
B
L 5 2 3 7
Thye d? 83 92 103 8.7 b 75 g 95 9 95 10 105
= Tinh todn 89 8.7 9.8 9.1 84
Thyre do

Hinh 8. So sdnh két qud kiém dinh gid tri ndng dé BODS thut do va tinh todn tirmé hinh tai cdc diém quan trdc nam 2018

Biéu dd so sanh nong 4o N-NH4 the do v tinir todn trén song Brio

018
016
- 0,14
w 012
< al
= g
006
0.4
0.02
1 - .
sDO1 sho2 SDOG SDOy§ S005
®Thue do 012 014 013 0.12 a1l
=Tinh tadn [ NS (B 12 03 Q12

Quan hé twong quan nong do N-NH4 thire do va tinh toan
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0.13
R*=0.8727

0.13 : o

0.13 ; LT

0.12 ._“.-'

0.12 =

0.12

0.12 Fe

0.12 :

0.11

0.1 0.11 0.12 0.13

Thure do

0.14 0.15

Hinh 9. So sdnh két qua kiém dinh gid tri néng do N-NH,* thuc do va tinh todn tir mé hinh tai cdc diém quan trdc nam 2017
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138

Biéu do so sanh nong do P-PO4 thue do va tinh todn trén séng Dio
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Hinh 10. So sdnh két qua kiém dinh gid tri néng d6 P-PO7 thuc do va tinh todn tirmé hinh tai cdc diém quan trdc nam 2018

Hiéu chinh va kiém dinh mé hinh chat lugng nuéc phuc tap hon
so v&i moé hinh thuy luc vi néng dé cac chat chiu anh huéng clia
nhiéu yéu t6. Hon nifa, két qua clia module AD va module ECOLab
rat nhay vai hé sé tai khuéch tan. Mac du vay, so sanh tir két qua mé
hinh va thuc do cho thay, két qua mé hinh phu hop véi thuc do ca
Vé tri s6 1an xu thé, day c6 thé la co s& cho viéc du bado chat lugng
nudc trong tuong lai.

4, THAO LUAN

4.1.Ddnh gid chdt lugng mé phéng

DE danh gia chat lugng mé phéng dong chay thay luc HD cuda
mo hinh MIKET1 d6i v6i dong chdy trén hé théng séng thudc dia
phan tinh Nam Binh, bao cao da st dung mét s6 chi tiéu danh gia
sau:

a) Bdnh gid két qua giira tinh todn va thuc do théng qua hé s6
Nash - Sutcliffe:

Zj:l(Q't” - Qé )2
Zszl(Q6 7Q_0)2

NSE € (-00,1)

Trong dé: Qo: gia tri thuc do & thai diém t; Q'm: gia tri tinh toan &
thai diém t; 37: gia tri thuc do trung binh;

-NSE =1: m6 hinh mé phong chinh xac chubi quan trac thuc do;

-NSE >0,75: m6 hinh m6 phong t6t;

-0,5 < NSE < 0,75: mé phong chdp nhan dugg;

-NSE <0,5: m6 phéng khong tin cay.

b) Bdnh gid béing sai s6 téng lugng

Fea > (00 )

Trong dé: Q' la luu lugng dong chay thuc do & thai doan i; Q'
la luu lugng dong chay tinh todn & thoi doan i.

- F < 5%: m6 phong tét qua trinh dong chay;

- 10% < F < 5%: m6 phdng qua trinh dong chay la dat;

- F>10%: mo6 phdng khong tin cay.

Két qua danh gia chat lugng mé phong dong chady thuy luc
bang mo hinh MIKE 11 nhu sau:

Bdng 4. Chi tiéu ddnh gid chdt lugng mé phdng dong chady tai tram
Nam Dinh bang mé hinh MIKE 11

NSE=1- 4

Bdng 5. Chi tiéu ddnh gid chdt lugng mé phéng dong chay tai tram
Truc Phuong bdng mé hinh MIKE 11

Hiéu chinh moé Kiém dinh mo
T Chi tiéu danh gia hinh hinh
2015 2016
Nash - Sutcliffe
1 (NSE) 0,98 0,92
Sai s6 téng lugng -
2 F (%) 7,2 6,4

Dé danh gia do tin cdy moé phdng chat lugng nudc séng Dao
Nam DPinh, nghién ctu st dung 2 chi tiéu danh gia dé la:

- Chi tiéu Nash - Sutcliffe: giéng véi danh gia dong chay thay
luc

- Chi tiéu sai sé dinh: sai s6 gia tri I6n nhat gilra thuc do va tinh
toan, don vi %

K&t qua danh gia nhu sau:

Bdng 6. Chi tiéu ddnh gid mé phdéng

TT Chi tiéu danh gia Nam 2015 Nam 2016
1 Chi tiéu Nash - Sutcliffe 0,99 0,99
2 Chi tiéu sai s6 dinh 3,3 2,7

Bdng 7. Téng hap hé sé tuong quan giiia thuc do va tinh todn cta
mot s6 chi tiéu chdt lugng nudc séng Bao

D6 dai doan song Vi tri mat cét thuong luu 500
(m) Vi tri mat ct ha luu 21723
Hiéu chinh 0,59
BODs .
Kiém dinh 0,75
Hé s6 tuong quan Hiéu chinh 0,97
néng dé thuc do N-NH4 -
va tinh toan Kiem dinh 0,67
Hiéu chinh 0,68
P-PO4 .
Kiém dinh 0,93

Hiéu chinh mé Kiém dinh mé
1T Chitiéu danh gia hinh hinh
2015 2016
1 Nash - Sutcliffe (NSE) 0,96 0,95
Sai s6 téng lugng - F
2 (%) 6,6 5,6
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Thong qua két qua tir Bang 4 - Bang 7 cho thay:

- M6 hinh MIKE 11-HD m6 phong t6t dong chay thay luc trén
hé théng mang lugi séng thudc dia ban tinh Nam Dinh va vung phu
can, chi tiéu Nash tai tram Nam Dinh déu rat cao (tir 0,92 dén 0,98),
sai s6 téng lugng dao déng trong khodng 5%-10%, tuc la chat
lugng mo phong la dat.

M6 hinh MIKE 11-AD va MIKE - ECOLab cling mé phéng tét dién
bién chat luong nudc séng Dao véi chi tiéu Nash tuang doi cao (tu
0,81 dén 0,97), va sai s gia tri nhd hon 5%, diéu nay chiing td mé
hinh M6 hinh MIKE 11-AD va MIKE - ECOLab ddm bao do tin cay
trong viéc mé phong chét lugng nudce séng Dao.




www.tapchixaydung.vn

4.2.DBdnh gid hién trang khd nédng tiép nhédn nuéc théi trén
séng bao

Nguén thai tai Nam Pinh gém cac ngudn chinh: Sinh hoat,
bénh vién, chan nudi va cdng nghiép. Tai lugng cac chat 6 nhiém
thuc té c6 trong nudc thai tir cac khu - cum cong nghiép, cac co sG
san xuat c6 lugng xa thai trén 10m?3/ngay.dém, cac co sG y té, chan
nudi va sinh hoat trén dia ban tinh.

Phan doan séng: Viéc phan doan séng dé danh gia kha nang
ti€p nhan nudc thai, stic chiu tai ca séng dugc thuc hién trén co s&
cac can cu theo Khoan 1, Khoan 2, Diéu 5 Théng tu s6 76/2017/TT-
BTNMT (Bdng 8).

Tai lugng trén song Pao dugc xac dinh dya trén vi tri xa thai clia
cac nha may, bénh vién, chan nudi va sinh hoat trén cac séng va
dugc thé hién trong Bdng 9.

Bdng 8. Phdn viing doan séng tinh todn

Ky hieu | Chiéu dai Mb ta

Tu vi tri giao séng Dao va séng Héng dén
SDAOT | 11.5km khu vuc tram bom C6c Thanh

T khu vuc tram bam Céc Thanh dén
SDAO2 | 11.5km khu vuc thén Pong Lac xa Yén Phuc

huyén Y Yén

Tu khu vuc thén Déng Lac xa Yén Phuc
SDAO3 | 10.5km huyén Y Yén dén vi tri giao gira séng

Dao va song Bay

Bdng 9. Tailugng 6 nhiém trén séng Dao (kg/ngay)

Doan séng BODs N-NH,* P-PO.*
SDAO 1 10.236,1 2.605,0 3.893,6
SDAO 2 1.774,3 2634 6749
SDAO3 1.637,8 382,1 623,0

Dua trén phuong phéap danh gia (Quyét dinh s6 154/QD-TCMT
ngay 15/02/2019) va sé liéu dau vao da trinh bay & trén, 4p dung
mo hinh tinh todn néng d6 trén cac séng tuong Ung vdi cac trudng
hop xa thai theo ty 1& 0%, 25%, 50% va 75% gia tri xa thai theo hién
trang ban dau. N6ng db tai diém quan sat dugc 1ay la néng d6 16n
nhat trong qua trinh tinh toan (Bdng 10).

Khi so sdnh véi cot A2 theo QCVN 08-MT:2015/BTNMT [1] thi:

- Cac théng s6 BODs, N-NH4* va P-PO4* tai cac doan séng déu
VUGt gia tri gidi han cho phép, do vay can co giai phap quan Iy, xar ly
dé gidm thiéu tai lugng chat 6 nhiém xa thai xuéng séng;

Khi so sanh véi cot B1 theo QCVN 08-MT:2015/BTNMT thi:

- Cac théng s6 BOD5, N-NH4* va P-PO4* tai cac doan séng déu
nam trong gia tri gi¢i han cho phép.

Tu d96, tinh dugc stc chiu tai/ khd nang ti€p nhan nguén thai cla
song (Bdng 11).
Bdng 10. Néng d¢ I6n nhdt cia chitiéu (mg/l)

b in . R . QCVN 08-

Poan Chitiéu chat | Nong do MT:2015/BTNMT
song (m) | lugng nudc | 16n nhat CotA2 CotB1

BODs 8,94 6 15
500 N-NH4* 0,48 0,3 0,9
P-PO,*> 0,24 0,2 0,3
BODs 9,91 6 15
7089 N-NH4* 0,46 0,3 09
P-PO4* 0,24 0,2 03
BODs 10,15 6 15
9913 N-NH4* 0,45 0,3 09
P-PO4* 0,24 0,2 03
13079 BODs 9,6 6 15

2 in x R . QCVN 08-
ADoan Chitiéu ch,at N’ong do MT:2015/BTNMT
song (m) | lugng nudc | 16n nhat CotA2 CotB1
N-NH4* 0,44 0,3 0,9
P-PO4* 0,24 0,2 03
BODs 8,19 6 15
21723 N-NH4* 0,54 0,3 0,9
P-PO.* 0,25 0,2 0,3
Bdng 11. Khd ndng tiép nhdn nudc thdi cda séng Ddo (kg/ngay)
Doan Chi tiéu chat | Lugng thai Luong Stic chiu
Song lugng nudc hién tai nhan t6i da tai
BODs 10.236,14 6.477,94 | -3.758,19
SDAO 1 N-NH4* 2.605,00 5.222,37 2.617,41
P-PO* 3.893,62 5.553,54 1.659,91
BOD:s 1.774,26 872,94 -901,32
SDAO 2 N-NH4* 263,40 263,23 -0,16
P-PO4* 674,89 232,56 -442,34
BODs 1.637,78 830,83 -806,95
SDAO 3 N-NH4* 382,10 482,58 100,52
P-PO4* 622,98 1.110,48 487,51

Tai lugng chat 6 nhiém cla nudc séng dugc tinh todn & phan
trén theo Quyét dinh s8 154/QD-TCMT ngay 15/02/2019 clia Téng
Cuc Méi trusng dé xac dinh muic tai t6i da clia con séng.

Trén thuc té, tai lugng chat 6 nhiém sé thap hon bdi séng co6
kha nang tu lam sach do qua trinh chuyén héa sinh hoc nén céac yéu
t6 gay 6 nhiém bdi cac thong s6 hitu ca theo thoi gian sé phan hay
bai cac sinh vat thuy sinh cé trong nudc.

5. KET LUAN

Két qua cla nghién ctiu nay cho thdy, mé hinh da mé phong
dugc ché do thay lyc thdy van mét cach tuong déi chinh xac vé
chat lugng nudc.

Chat lugng nudc séng trén sdng Dao van trong tinh trang tot,
con kha nang ti€p nhan thém nguén thai néu ngudn thai duge xu ly
trudc khi xa thai ra mai trudng. Tuy nhién, lugng nudc thai sinh
hoat c6 tai lugng I6n nhat nhung hién tai lai chua c6 tram xG ly
nudc thai tap trung nao. Do d6, can co ké hoach xay dung cac tram
xU ly nuéc thai tap trung dé€ gidm tai lugng & nhiém vao séng tu
nguon sinh hoat va nghién clru dé xuat gidi phéap cai tao va phuc
hoi doan séng bi & nhiém.

Can nghién ctru dé xuat hanh lang thoat nudc thai clia céc khu
kinh t& tdp trung nham gidm nhe ap luc nudc thai va gidm thiéu 6
nhiém cuc bd.

Nghién ctiu dé xudt cdng nghé xt ly nudc thai phi hgp véi diéu
kién phat trién kinh té - xa hoi trén dia ban tinh Nam Dinh dén nam
2020, tam nhin 2030.
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Su dung thép hinh dé nang tang cho
cong trinh dan dung tu hai tang lén ba tang

Using shaped steel to increase from two to three-storey buildings

> PO TRONG NGHIA
Khoa Xay dung, Trudng Pai hoc Xay dung Mién Tay
Email: dotrongnghia@mtu.edu.vn

TOM TAT:

Ngay nay, vai su phat trign khang ngirng vé khoa hoc ki thuat,
nganh Xay dyng duge xem |3 co budc phat trién cao vé cang
nghe va vat ligu. Trong do, k&t cdu thep vai vu diém thi cang
nhanh, tigt kiem chi phi va dam bao vé mat thdm my dang trir
thanh xu huang thi cong duec va chudng cho nhiéu cang trinh
dan dung tai nhigu nudc trén the gidi. Ngoai ra, sir dung thep
hinh dé stra chita va nang tang cho cang trinh hién tai cing 3
mat gidi phap duoc céc nha dédu tu lya chon. D@ tai nghién cou
cho cdng trinh vin phang (CTVP) nang tir hai tang |én ba tang.
K&t cdu mong dugc tinh toan va kiém tra di kha ning chiu luc
khi nang tang. Cat va ddm duoc thigt ke bang thép chir V va chir
|. Phueng phap nay lam gidm tai trong tac dung [&én mang so
voi két cdu beé tong cdt thép va dap ang deoc nhu cdu cla x3
hai hién nay.

Tir khoa: Thep hinh; két cau; xay dung; cang nghé; vat ligu.

ABSTRACT:

Today, with the continuous development of science and technology,
the construction industry is considered to have a high level of
development in technology and materials. In particular, steel
structures with the advantages of fast construction, cost saving and
aesthetics are becoming a popular construction trend for many
residential houses in many countries around the world. In addition,
using shaped steel to repair and increase the storey for existing
buildings is effectively chosen by investors. This research was
conducted for office buildings to increase from two to three-storey
buildings. The foundation structure was calculated and tested for
sufficiently bearing capacity when raising storeys. Columns and
beams were designed with V- and |-shaped steel. This method
reduces the load on the foundation compared with reinforced
concrete structures and meets the needs of today's society.
Keywords: Shaped steel; structure; construction; technology; material.

1.DAT VAN DE

Vi t6c do phat trién clia xa hdi ngay cang nhanh thi nhu cau
vé nha &, khu vui chai giéi tri cila con ngudi cling tang cao. Viéc
xay dung mdi mot ngdi nha hodc nang cap céng trinh dang st
dung dé dap ung yéu ciu cudc séng cling quan trong khéng kém.
Hon thé niia, viéc nang cap cong trinh dan dung dé phuc vu kinh
doanh nha hang, khach san, van phong,... dang la cht dé dugc
quan tam hién nay. Cong viéc nay khong nhiing dem lai hiéu qua
kinh t€ ma con dap tng nhu cau st dung khac nhau cho nha dau
tu. K&t cau thép vai uu diém thi cdng nhanh, tiét kiém chi phi va
dam bao vé mat thdm my dang tré thanh xu hudng thi céng dugc
ua chudng cho nhiéu nha & dan dung tai nhiéu nudc trén thé gidi.
Shan Zhu va céng su [1] da st dung két cu bé tong cét thép hinh
trong nghién ctu va cho thay cong nghé nay khac phuc cac van dé
nhu dé léch 13p dat cta dam va cét, xt ly thép khong dung cach &
cac khép ctia dam va cot, va su khédng déng déu cda bé mat bé
tédng. Lugng thép giam khoang 10% khi thiét ké két cau bé téng
c6t thép thudng va tiét kiém chi phi. Trong nghién ctru ¢ing dung
thép hinh | bi cit ban canh phia trén dé thiét k&€ dam bé toéng, Bo
Wu va cong su [2] cho thdy viéc 4p dung thép hinh | nay da tiét
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kiém chi phi rat nhiéu vi c6 thé téi st dung cho céng trinh méi.
Ngoai viéc tiét kiém chi phi thi viéc sir dung thép | con cho thay
kha nang chiu luc thép | dugc lién két tir bon thép tdm kha tot [3].
& Vviét Nam, mot s6 cong trinh thép nhu Toa nha van phong QH
Plus & Quén 7, TP.HCM, du an Nha khung thép bén hé & huyén Séc
San, Ha Noi, cong trinh Van phong ciing 4p dung phuong phap
nay. Vi vay, viéc “st dung thép hinh dé stia chira va ndng tdng nha &
tor mét dén hai tang” da dem lai hiéu qua vé kha nang chiu luc va
tinh kinh té cao.

2.POI TUGNG VA PHUONG PHAP NGHIEN CUU

2.1. Béi tugng nghién ciu

S dung thép hinh dé thi cdng nang tang cho mét céng trinh
van phong da xay dung tai dia ban TP Vinh Long. Céng trinh c6 két
c8u mong da kiém tra va dap ung dé nang Ién thanh ba tang, cot
c6 tiét dién 200x200 va c6 mat bang nhu Hinh 1. Két cau cét, dam
san tang 1 va tang 2 dugc gitt nguyén khi nang tang. Tai trong tinh
toan cho tang 3 dugc qui déi nhu sau: tinh tai tinh toan 4,023
kN/m? (tudng xay dugc gan vao mé hinh khung khi chay), hoat tai
tinh toan cho cac phong la 2,4 kN/m? [4].
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Thuc hién thiét ké cot rong [7, 8, 9], két qua chon tiét dién thép
V déu canh dé thuc hién bé tri. K&t cau cét chon 4V70x70x8, ban
giang la thép V70x70x8 khodng cach 800. St dung thép CCT34,
han thi cong va que han N42.

Bang 7. Thong sé tinh todn

f N ! L=ly t
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Chon san c6 chiéu day 100, thuc hién b6 thép phi 6 khoang
cach 200 theo hai phuang.

3.2 Giai phap thi cdng

3.2.1. Thi céng lién két chén cét vai dai méng [10,11]

Theo TCVN 5575-2012: V&i cét lién két khadp, bu 16ng neo lay
theo cau tao tu hai dén bon chiéc, dudng kinh khéng nho hon 16
mm. Chon 4 bu 16ng neo dudng kinh 16 mm dé lién két chan cot
vao mong. Duéi chan cot, st dung thép tam day 8 mm lam ban dé
lien két 4 thanh thép V cla cot réng va khoan 16 s&n theo dudng
kinh ctia bu l6ng neo.

Méng cl dugc vé sinh sach, sau d6 dung khoan bé téng véi
dudng kinh mai 20mm va khoan tao 16 dé bat bu I6ng lién két ban
dé cot vao dai méng.

Sau khi dinh vi dung vi tri bu l6ng lién két vao dai méng, tién
hanh dung Sikadur 731 da trén cho vao trong 16 khoan (t6t nhat la
khé, sach va khéng dinh bui) bdng sing bom. D& yén cho Sikadur
731 kho ciing trong vong it nhat 12 gid.

Hinh 8. Lién ké chdn cot vdi dai méng

Lién két ban dé chan vao dai méng théng qua bu léng neo da
cha sén.

Dé bdo vé cho thép ban dé va bu 16ng khéng bi an mon, st
dung bé tong da 1x2 c6 mac cao hon mac bé tong dai méng

khodng 20% dé d& 1én phan dai mong (day 100-200mm). Lép bé
téng cl va mdi sé st dung Sikadur 732 dé lién két.

3.2.2.Thicéng cét thép [9,12]

S dung cét rdng bén nhanh c6 cac nhanh bang thép goc (chir
V) lién két v6i nhau bang cac ban giang, c6 tiét dién khong déi.
Chung thudng dugc dung khi tiét dién clia cot dugc quyét dinh
b&i yéu cau vé d6 manh, thudng la cot co tai trong khéng Ién. Uu
diém I6n cot tiét dién réng bén nhanh 1a két hgp tét véi xay tudng.
Bién phap thuc hién nhu sau:

- Khi thi cdng cling véi cot bé tong hién trang: Cac nhanh thép
cht V dugc tinh toan va thiét ké trudc dugc 6p vao 4 goc cot bé
téng. Lién két cac nhanh thép lai voi nhau bing loai ban gidng
dugc thiét ké trudc (lién két han).

(a) VE mo hinh
Hinh 9. Thép V dugc 6p vao 4 gdc cjt
- Khi thi cong khong cé cot bé tong hién trang: Cac nhanh thép
cht V phia trén dugc lién ké han véi cac nhanh thép da 13p dat &
phan dudi. Cac nhanh thép cing lién két lai véi nhau bang loai ban
giang dugc thiét ké trudc (lién két han).

(b) Hinh &nh thi cong thuc té

Hinh 10. Thi cong cot rénﬁa“’ng 4 thanh thép V
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- Phan phia trong c6t réng st dung bé tdng mac thap hoac bé
téng nhe dé dé vao.

3.2.3.Thi céng dam thép [8,9,12]

Dam thép hinh chir | sau khi thiét ké dugc gia cong trudc va
van chuyén dén cong trinh dé tién hanh |ap dat nhu sau:

Budc 1. Déi véi cac cdng trinh thap tang dung t&i hodc rong roc
dé van chuyén dam thép | 1én va dua vao vi tri 13p dat.

Budc 2. Tinh toan bu l6ng cho dam chinh theo TCVN 5575 -
2012 st dung 4 bu 16ng cau tao dudng kinh 20 mm. Lap dam chinh
trudc, dam dugc lién két vai cot bang bu 16ng (Hinh 8).

Budc 3. Lap dam thép phu lién két v6i dam chinh bang 2 bu
I6ng cdu tao (dudng kinh 20 mm) théng qua béan thép day 8 mm
duoc gia cong theo hinh sdn. Ban thép nay lién két han véi dam
chinh va gia céng trudc (Hinh 11).

(a) VE md hinh (b) Hinh &nh thi cong thuc té

Hinh 11. Chi tiét lién két ddm chinh vao cit

(b) Hinh anh thi cong thuc té

(a) VEmd hinh
Hinh 12. Chi tiét lién két ddm phu vao dam chinh

3.2.4. Thi céng san bé téng c6t thép [12,13,14]

St dung san bé tong cét thép (san gid) dugc thi cong theo
trinh tu sau:

Budc 1. Pau tién thi cong hé két cdu dam thép da duoc tinh
toan.

Bugc 2. Lap tdm tole hinh day 5mm Ién va ¢6 dinh bang vit.
Tam tole déng vai trd nhu van khudn trong qua trinh thi céng.

Budc 3. Ti€n hanh gia cong va lap dat c6t thép san.

Budic 4. Sau d6 vé sinh va d6 bé téng san.

4, KET LUAN

Khi thiét ké cot réng bon nhanh (bén thép chit V) lam gidi phap
gia c6 cho c6t hién trang dem lai uu diém 16n vé bién phap thi
céng. Dam thép chir | dugc st dung lam két cau d& san két hgp vai
van khuén vinh ciiu dé€ thi cong san da cho két qua tét khi cai tao
va nang tang cho céng trinh.

Viéc cai tao va nang cap cac cong trinh dan dung tur hai dén ba
tang (nhip tUr 4m - 6m) vdi thiét ké cot réng bang bén thép chi
V70x70x8, dam chinh st dung thép 1300x150x10x18,5 va dam phu
la thép 1200x100x9x16 va 1150x125x8,5x14 da dap ung dugc kha
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nang chiu luc cho cong trinh. Vi vay, st dung thép hinh thay thé
cho két ciu bé tdng c6t thép toan khéi trong viéc cai tao va nang
tang cho céac céng trinh dan dung sé giam thai gian thi cong va
van dam bao tinh thdm my cho céng trinh.
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L3I GICI THIEU

Céng ty co phan dau tw xdy dung va kinh doanh
Sao Viét duoc thanh 14p va hoat déng theo gidy
chirng nhan dang ki doanh nghiép céng ty cd phén,
ma sb 0104153794, dang ki 1an dau ngay 09 thang
09 ndm 2009. Linh virc hoat déng chinh cua cdng ty
14 thiét ké, tham tra thiét ké xay dyng cac cong trinh
dén dung, dac biét 14 céng trinh y té.

Céng ty cd phan dau tw xdy dung va kinh doanh
Sao Viét d3 xay dung dwoc mét hé thong quan Iy
chét lwgng san pham tr van theo ddng quy dinh hién
hanh clia Nha nwéde, mdt quy trinh thye hién cong
viéc mot cach chuyén nghiép va nhanh chéng. San
phém tu vin clia Céng ty duoc danh gia cao vé tinh
khoa hoc, my thuat, ki thuét, tién ich, tiét kiém chi
phi xay dyng, van hanh don gian, théi han s dung
theo thiét ké 1au dai.

V&i tiéu chi hang dau 1a "chét lwong, tién do, sw
say mé va trach nhiém nghé nghiép” dat vao moi
cong trinh, Cong ty co phan dau tw xay dung va kinh
doanh Sao Viét rat mong nhén dwoc sy tin nhiém va
cong tac clia cac don vi, co quan, d6i tc dé cac
cing trinh duwoc thigt ké xay dung véi chéat luong tot
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TRUNG TAM QUY HOACH VA BIEU TRA TAI NGUYEN NUOC QUAC GiA
Blio chi TP Ho Ntk

TRUNG TAM ¥ TE HUVEN VEN LAC
Bia chi Thi trdn Wan Loe, Huyan Yen Lac, Tinh Vinh Phic
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TRUNG TAM ¥ TE HUYEN LAP THACH
B chi Thi trén Lop Thoch, Huyén Lap Thach, Tinh Vinh Phic




‘ XI MANG CAM PHA
CONG NGHE NHAT BAN

CONG TY O PHAN XI MANG CAM PHA CHI NHANH PHIA NAM
| ©Q (+84-254) 3899 630
© (+84-203) 3 721995

< E+s4-2&3; 3721996 (+84-254) 3899 629

@ (+84-208) 3 714605

O o Khu céng nghiép My Xuén A,
Kmé, Qudc 16 18A, P. Cdm Thach, P. My Xuén, Thj xa Phu My,
TP. C&m Ph4, Tinh Quang Ninh Tinh Ba Ria - Viing Tau




