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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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TU CHINH SACH DEN CUOC SONG

Hién thuc hoa nhiing nhiém vu trong tam dé phét trién do thi bén vitng
M@t s6 van dé vé pham vi, ranh gidi Iap quy hoach chung d6 thj méi

M hinh két c&u ha tang xanh véi muc tiéu phat trién do thi bén viing
D0 thi trung hoa carbon: Hudng tiép can & Viét Nam

Ma hinh “D0 thi carbon thap” véi TRHCM

Nguai di bg dinh hinh phé di bd

DE dam bao chat lugng cong trinh ngam thanh phd

Tong quan vé gid dich vu thodt nudc va x Iy nudc thai

Gidi bai toan thiéu nudc sach tir quy hoach va quan Iy do thi

GIG1 THIEU SACH M01

Quan Iy théng tin du an dau tu xdy dung

GOC NHIN TU THUCTIEN

Nganh thép“thay ddi hay la chét?"!

KY NIEM NGAY NHA GIAO VIET NAM 20/11

Truong Cao ddng Xay dung s6 1 xting dang don vi Anh hing nganh
Xay dung

NGHIEN CU'U KHOA HOC

Phén bd chi phi dau tu xay dung cho phan s hitu chung va s& hitu riéng
nha chung cu

Nghién ctiu bién dang mat dutng trong gidi phap khoan kich ngam hé
thdng xi Iy nudc

M@ phdng dam bé tong cdt thép chiu udn bang tiép can ban gidi tich

Xac dinh kha nang chiu luc ctia cot thép chir C tao hinh nqudi c6 16 khoét
bén bung

Nghién ctiu gidi phap ting xi d6i véi hién tugng dich truot cta goi cdu cao
su ban thép cho cac két cau nhip dam gian don BTCT DUL c6 chiéu dai nhip
trung binh

Nghién citu su suy gidm séng (ing sudt né khi lan truyén trong méi trudng
da voi

Chudn xdc cong thic phuang trinh diéu kién s6 hiéu chinh toa do trong
binh sai diéu kién

Cdc bién phap dé gitt chan nhan vién tai céc cdng ty xay dung nho: Trudng
hap nghién ctu tai Cong ty TNHH Tu van dau tu & Xy dung cong trinh BMC
Nghién citu chién lugc phét trién khdng gian xung quanh ga dugng sat
cao toc tai Lao

Khdo st dia vat ly va dia ky thuat cho du an dién gi6 ngoai khai: hién
trang tai Viét Nam va mot s6 yéu cau ca ban

Phan tich hiéu qua gia cudng cla ldp phi UHPFRC trén ban san cau thép
truc huéng bang phuong phap phén ti hitu han

Ung dung mé hinh hoc may dé du doan cuting dd chiu nén hén hap chét
thai mo quang gia cd bang xi mang trong trudng hgp khan hiém dif liéu
Dac trung nén va dién trg sudt cta bé tong cutng dd siéu cao sir dung cac
loai sgi thép khdc nhau

Phén tich cac nhan t6 gop phan nghiém thu thanh cong du dn xay dung
tai TP Nha Trang

Cac yéu t6 anh hudng dén chuyén vi cia tudng vay hd dao sau thi cong
theo bién phdp Bottom-up tai TRPHCM

bénh gia thai gian hoan vén va tac dong giao thong clia tram thu phi
Nghién ctiu thiét ké hé thong kich cong tai nga tu cau Binh, quan Hong
Bang, TP Hai Phong

Nai chén: Dia diém tinh than cdia cu dan do thi

Xac dinh céc ddc trung vé mét kich thudc cda 16 rong trong bé tong thong
qua phuang phap x Iy hinh anh




TUDONG
VU ANH TU, NGUYEN LY HONG
PHAM TRAN HAI, LEHONG NHAT

NGO MINH HUNG

NGUYEN LAM

NGUYEN QUOCTHANG

NGUYEN QUANG PHICH, NGUYEN QUANG MINH,
TRAN TUAN MINH

NGUYEN HONGTIEN

PHAM HOANG PHUONG

AN NHIEN
NGUYEN HOANG LINH

DAO THI THANH YEN

NGUYEN VAN CU, NGUYEN THINGOC
NGUYEN NGOC THANG, PHAM TRUNG DUONG

CHU THANH BINH, NGO THANH LONG,
DANG XUAN HUNG

PHAM NGOCHIEU, THINH VAN THANH,
NGUYEN NGOCTHANG

HOANG HA

DAM TRONG THANG, NGO NGOC THUY,
NGO THE DUC
DOAN THI BICH NGOC

LEHA PHUCVINH, LUU TRUONG VAN,
NGUYEN LE MINH LONG
DARAVONG SINTHAVONE

CHU TIEN DAT, PHAM VIET ANH,

NGUYEN DUC MANH, VU VAN HOAN

MA CHI HIEU, LAM VAN PHONG, LE TUAN ANH,
NGUYEN DANH THAO, NGUYEN CANH TUAN
TRAN VAN QUAN, NGO VIET CUONG

LEHUY VIET, DO ANH DUC, NGUYEN VAN MANH,
NGUYEN THACKHANH, NGUYEN DUY LIEM
LEHUU HAU

NGUYEN THANH TRUNG, TRAN THANH DANH

TRAN THI UT THUA
TRAN DUCHIEU

PHU VAN TOAN, LE ANH DUC, PHAM NGOC TUAN
VU CHI CONG

16
20
24
30
36
40
43
44

46

48

52

56

62

66

70

76

80

84

20

100

105

110

115

120

127
132

135
140

FROM POLICY TO LIFE

Realizing key tasks for sustainable urban development

Some issues about the scope and boundaries of new urban general planning
Green infrastructure model with the goal of sustainable urban
development

Carbon neutral cities: Approach in Vietnam

"Low carbon urban" model with Ho Chi Minh City

Pedestrians shape pedestrian streets

Ensuring the quality of city underground works

Overview of drainage and wastewater treatment service prices

Solve the problem of lack of clean water from urban planning and
management

ABOUT NEW BOOK

Management of construction investment project information
PERSPECTIVE TO PRACTICAL

Steel industry "Either change or die?"!

CELEBRATING VIETNAMESE TEACHERS' DAY - NOVEMBER 20TH
Construction College No. 1 deserves the title of Hero of the Construction
Industry

SCIENTIFIC RESEARCH

Construction investment costs allocation for common ownership and
private ownership of apartment building

Study on surface road deformation under underground drilling solutions
for water treatment systems

Modelling of a reinforced concrete beam using an semi-analytical
approach

Determination of capacities of cold-formed steel channel columns with
web holes

Research on behavioral solutions to the slip phenomenon of rubber
bridge bearings for for simple pc girder span with average span length
Research on the attenuation of blasting stress wave while propagation
inlimestone

Accurate formula of conditional equation and number of coordinate
correction in conditional adjustment

Measures to implement employee retention in small-sized enterprises: A
case study at BMC Work Constructing and Investment Consulting Company
A study on strategy development of high-speed railway station’s
surrounding area in Laos

Geophysical and geotechnical surveys for offshore wind farm
development: current context in Vietnam and essential recommendations
Analysis of strengthening effectiveness of the UHPFRC overlay on the
orthotropic steel bridge deck by finite element method

Applying machine learning model for predicting unconfined
compressive strength of cemented paste backfill on scarce data
Compressive and electrical resistivity properties of UHPC containing
different steel fibers

Analysis of factors contributing to successful acceptance of construction
projects in Nha Trang City

Factors affecting the displacement of the diaphragm wall of a deep
excavation constructed by Bottom-up method in Ho Chi Minh City
Evaluation of the payback period and trafficimpact at Toll stations
Research and design of sewer jacking system At binh bridge
intersection, Hong Bang district, Hai Phong city

Genius loci: Spiritual place of urban residents

Determination of the size characteristics of the airvoids within the
harderned concrete via image analysis

SCIENTIFIC COMMISSION:
Le Quang Hung, Ph.D
(Chairman of Scientific Board)
Ass.Prof Vu Ngoc Anh, Ph.D
(Standing Committee)

Prof. Nguyen Viet Anh, Ph.D
Prof. Nguyen To Lang, Ph.D
Prof. Trinh Minh Thu, Ph.D
Prof. Phan Quang Minh, Ph.D
Prof Doan Minh Khoi, Ph.D
Ass.Prof Pham Minh Ha, Ph.D
Ass.Prof Le Trung Thanh, Ph.D
Nguyen Dai Minh, Ph.D

Le Van Cu, PhD

EDITOR-IN-CHIEF:

Nguyen Thai Binh
DEPUTY-EDITOR-IN-CHIEF:
Pham Van Dung

Ly Ngoc Thanh

OFFICE:

37 LE DAL HANH, HAI BA TRUNG, HANOI
Editorial Board: 024.39740744

Email: banbientaptcxd.bxd@gmail.com
Representative Office in Ho Chi Minh City:
No. 14 Ky Dong, District 3, Ho Chi Minh City

Publication:
No: 728/GP-BTTTT date 10th, November/2021

ISSN: 2734-9888

Account: 113000001172

Joint Stock Commercial Bank of Vietnam
Industrial and Commercial Branch,

Hai Ba Trung, Hanoi

Designed by: Thac Cuong

Printed at Quang Minh Company Limited
Address: 418 Bach Mai - Hai Ba Trung - Hanoi




pEN cudc SGNG

Hién thuc héa nhing nhiém vu
trong tam dé phat trién dé thi bén ving

>TUDPONG

Nhdng thach thuc trong phat trién dé thi ¢ Viet Nam dang can dugc cac co quan quan
ly nhin nhan thau dao dé lam ca sa diéu chinh, thao g6, xay dung cac dinh hudng phat
trién do thj Viet Nam bén viing trong thai gian tdi.

NHUNG PINH HUGNG LGN THUC DAY PHAT TRIEN
PO THI VIET NAM

Qua gan 2 nam trién khai Nghi quyét 06-NQ/TW ngay
24/01/2022 cta B6 Chinh tri vé quy hoach, xay dung, quan ly
va phét trién bén viing d6 thi Viéet Nam dén nam 2030, tam
nhin d@&n nadm 2045; 1 ndm trién khai Nghi quyét s6 148/NQ-
CP ngay 11/11/2022 vé Chuang trinh hanh déng cta Chinh
phu thuc hién Nghi quyét s6 06-NQ/TW, dén nay hé théng
dé thi Viét Nam da c6 nhirng budc phat trién vugt bac.

Theo Cuc Phat trién d6 thi (Bd Xay dung), tinh dén thang
10/2023, hé théng d6 thj ca nuéc da c6 co téng s6 902 do
thi, trong d6 c6 2 d6 thj loai dac biét, 22 d6 thij loai |, 36 d6
thi loai Il, 45 d6 thi loai Ill, 94 &6 thi loai IV, 703 d6 thi loai V;
ty |é d6 thi héa dat khoang 42,6%.

Nham cu thé hoa cac quan diém chi dao, muc tiéu, nhiém
vu, gidi phdp da néu trong Nghi quyét 06-NQ/TW clia Bo
Chinh tri, Cuc Phat trién d6 thi da nghién clu, dé xuat, tham
muu cho Bé Xay dung xay dung 5 chinh sach trong quan ly
phat trién bén viing d6 thi Viét Nam gém: Phan loai, quan
ly phat trién hé théng dé thi bén viing, déng bd vé mang
lugi va phu hgp vung mién; Quén ly phat trién mdi, cai tao
chinh trang va tai phat trién d6 thi hién dai, xanh, théng
minh, hudng tGi phét trién bén viing; Quan ly phat trién hé
théng ha tang d6 thi dong b, lién két, thich tng véi bién
dé&i khi hau; Quan ly phat trién khéng gian ngdm dbé thi;
Tang cudng phan cap, phan quyén va nang cao nang luc
quan ly phat trién db thi.
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Tai Dién dan d6 thi Viét Nam 2023, bén canh nhirng két
qua néi trdi trong phat trién d6 thi Viét Nam, B6 trudng Bo
Xay dung Nguyén Thanh Nghi ciing chi ra rang, “dé thi Viét
Nam con nhitng han ché can khac phuc nhu: Ty 1& d6 thi
héa dat dugc thap hon muc tiéu dé ra; chat lugng d6 thi hoa
chua cao, phat trién theo chiéu rong la cha yéu, gay lang phi
vé dat dai, muc dé tap trung kinh té con thap; két cau, chat
lugng ha tang chua dap Ung dugc yéu ciu phat trién dan
s6 va kinh té khu vuc d6 thi ciing nhu thich Gng véi bién
déi khi hau, ing phé véi dich bénh quy mé 16n... O nhiém
mdi truding tai cac dé thi I6n c6 xu hudng gia tang va dién
bién phuc tap, gay ra nhiéu tac ddng tiéu cuc; kha nang tiép
can dich vu cong va phuc Igi xa hoi clia nguoi ngheo va lao
dong di cu tai d6 thi con thap, nhiéu bat cap; nang luc quan
ly, quan tri d6 thi con yéu, cham dugc déi mdi...".

D& khic phuc nhirng han ché, Bo truéng Nguyén Thanh
Nghi da chi ra 3 dinh huédng quan trong trong hgp tac thuc
ddy phat trién d6 thi Viét Nam.

Tharnhdt, can hét siic quan tam, phat huy tinh cht dong,
bé tri nguén luc, vat luc va nhan luc cho su nghiép phat trién
do6 thi tai dia phuong, tap trung dau tu nang cap, cai thién
chat lugng dé thi song song véi qua trinh dé thi hoa; dong
thai phat huy noéi luc va déng luc do thi cda dia phuong
dé dap ung vdi nhu cau tang trudng va su phat trién kinh
té - xa hoi.

Thd hai, cht ddng nang cao trinh d6 chuyén moén, nang
luc hop tac va phoi hgp cho d6 ngi can bo thuc hién cong



www.tapchixaydung.vn

/50w

-

Nganh Xay dung chii dong xdy ding chinh sach trong quan Iy phat trién bén ving do thi Viét Nam.

tac quan ly phat trién d6 thi trong qua trinh thuc hién cac
cobng tac quan ly phat trién dé thi, dac biét 1a cac chuong
trinh, dé &n phat trién d6 thi trong diém.

Thi ba, ti€p tuc nang cao nhan thdc vé vai tro, trach
nhiém cong déng déi véi su phat trién dé thi; chi déng c6
nhing dé xuat, tham van, dong gop vdi cac co quan ¢o lién
quan tai dia phuong va Trung uong.

THACH THUC TRONG PHAT TRIEN PO THI VIET NAM

Theo danh gia ctia Cuc Phét trién d6 thi, bén canh nhiing
thanh tyu, phat trién d6 thi Viét Nam con nhiing han ché
can khac phuc. Ré nhat la su phan bé d6 thi trong hé théng
dd thi Viét Nam con chua phat huy dugc két ndi vung trong
hé théng dé thi. Tinh lién két gitta cac do thi, gilra khu vuc
do thi v&i khu vuc ndng thon chua chat ché, con rgirac, dnh
hudng dén hiéu qua phat trién téng thé clia ving va hanh
lang kinh té€. Phan loai d6 thi con chua that sat véi cac thuc
tién phat trién viing mién, dic thu da dang cta cac dé thi
trén ca nudc.

Phat trién doé thi phé bién theo mé hinh phat trién lan
tda, phinh réng, tao ra cac khu vuc dé thi mat dé thap, bam
truc giao théng, cac khu vuc dinh cu mai 16 ch6, nhiéu dy an
phat trién mai gay chia cat khéng gian dé thi.

Nhiéu du an phat trién d6 thi da c6 quy hoach nhung
cham trién khai. Dac biét thiéu kiém soat téng thé trong
phat trién theo cac du 4n gay ra su khoé khan trong viéc duy
tri su két néi gitta cac khu vuc, du an. Cac van dé ha tang xa

héi cling chua dugc thuc hién déng bé tai cac khu vuc phat
trién mai.

Trong khi d6, tai cac khu vuc dan cu hién hiru trong d6
thi con cham dugc cdi tao, chinh trang, tai phat trién, nhat
1a cac khu vuc c6 ha tng chua dat tiéu chuan, khu nha & lup
xup, khu dan cu nghéo d6 thi, cac khu vuc khéng phu hgp
chtic ndng dé thi.

Cong téac cdi tao chinh trang theo chuong trinh, khu vuc
phat trién d6 thi con kha han ché ma chu yéu theo hinh
thiic dan trai, ri rac trong d6 thi, phu thudc nhu cau cla thi
trudng hodc kha nang bé tri von cda dia phuong.

Mot sé hoat dong céi tao chinh trang dé thi uu tién ha
tang ky thuat, trong khi chua chu trong dén ha tang xa hoi
dé gia tang suic thu hat vé cdnh quan d6 thi va stic canh
tranh cGia dé thi. M6 hinh t6 chuc trién khai thuc hién con
cht yéu phu thudc dau tu tir ngan sach nha nudc, thi€u da
dang héa, chua khai thac t6i uu nguén luc ti chinh d6 thi
va xa hoi hoa.

Thuc trang két cau, chat lugng ha tang d6 thi chua dap
Uing dugc yéu cdu phat trién dan sé va kinh té khu vuc do
thi con kha phé bién tai nhiéu d6 thij trén ca nudc. Mot sé
chi tiéu ha tang ky thuat (giao théong dé thi, cdy xanh, thoat
nudc, xi ly nudc thai) va ha tang xa héi chua dat yéu cau.
Thuc té, tai cac d6 thj van thudng xuyén xay ra tinh trang un
tac giao thong, ngap Ung va dao |én lap xuéng, mang nhén
dudng day...

Phéat trién d6 thi tai mét s6 dia phuong con chay theo
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TU CHINH SACH BEN CUOC SGNG

Ba Kristina Buende
Trudng ban Hop tdc Phdi
doan Lién minh chéu Au tai
Viét Nam.

XAY DUNG DO THI CHONG CHIU TOT HON VG
BIEN P61 KHi HAU

"Viéc do thi héa dién ra véi quy mé ngay cang nhanh
chéng da lam gia ting 6 nhiém, nuéc thdi sinh hoat, nudc
thai bénh vién va nudc thai c6ng nghiép khong dugc xu ly, hé
théng thodt nuéc khéng tét. O nhiém khéng khi ciing ngay
cang tdng gdy hai cho stic khée céng déng va méi truong. Do
do, cdc bén lién quan cdn phdi cé su phéi hop chdt ché, tdp
trung thuc hién hiéu qua cam két tai Hoi nghi COP26; xdy dung
tinh chéng chiu, gidm nhe tinh dé bj tén thuong, phdt trién hé
sinh thdi, tdng cudng khd néng sinh ké cia nguoi dan".

nhu cau trudc mat va thi€u quan tam dén xay dung ban
sac dé thi, bado vé méi trudng, dac biét tai khéng gian cong
cong do thi.

Quan ly, phat trién khong gian ngadm, cdng trinh ngam
dé thi méi chi dugc chu y phét trién trong nhitng ndm gén
day, quy mo va s lugng con han ché va chua dugc quan ly,
khai thac hiéu qua.

Céng tac quan ly phat trién d6 thi tai dia phuong con
nhiéu thach thuc, danh giad téng thé chung vé ning luc
quan ly va quan tri d6 thi con yéu, cham dugc déi mdéi.

Thuc tién khach quan kho khan la chinh quyén dia
phuong phai ap dung nhiéu quy dinh quy pham phap luat
dudi luat khac nhau d€ quy dinh quén ly phat trién ha tang
d6 thi hoac khi xac dinh chic nang, nhiém vu cda co quan
chuyén mén phu trach vé phat trién dé thi.

Tat cd nhing thuc té€ do dang can dugc cac co quan
quan ly nhin nhan thau déo dé lam co s& diéu chinh, thao
g, xay dung cac dinh hudng phét trién dé thi Viét Nam bén
viing trong thdi gian téi.

VAN DE COT LOI TRONG QUY HOACH PHAT TRIEN
PO THIBEN VUNG

Pang c6 hang loat van dé can gidi quyét trong phat trién
dd thi Viet Nam bén viing. D6 la nhiing van dé lién quan
dén chuyén déi s6 trong quén ly quy hoach va phat trién
dd thi; giai phap quan ly quy hoach va ha tang ky thuat dé
thi déng bo - théng nhat phuc vu chinh quyén sé va dé thi
théng minh; tang trudng kinh té va Net Zero carbon trong
phat trién d6 thi thong minh tai Viét Nam; két hgp BIM va
GIS - phuong thiic mai trong chuyén déi s6 cho phét trién
do thi thong minh...

TS.KTS Luu BPuic Minh - Pho giam déc Hoc vién Can bo
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’

Ba Sibylle Bachmann Ff / %
Phé truéng Co quan Hop tdc I
phdt trién, Pai st qudn Thuy ST | / l %
tai Viét Nam. - * '
PHAT TRIEN CAC THANH PHO XANH, SACH
“Cdc d6 thi déng vai tro quan trong trong su phdt trién
cta mét quéc gia, tuy nhién, viéc phdt trién dé thi nhanh
da tao ra gdnh ndng lén méi trudng, cuéc séng clia nguoi
dan. BDKH da gdy ra nhiéu rdi ro veé thién tai, do dé, cdn
phdi xdy dung mét dé thi cé kha ndng chéng chiu véi
BDKH, thién tai; tdng cudng d6i méi vé céng nghé, lam
gidm phdt thdi nha kinh, tir dé phdt trién mét thanh phé
xanh, sach. Bay ciing la muc tiéu ma Viét Nam da dé ra,
phia Thuy Si sé ung hé va hé trg Viét Nam thuc hién muc
tiéu nay”.

quan ly xay dung va dé thi (Bé Xay dung) cho rang, dé€ nang
cao chat lugng quy hoach dé thi dap ting yéu cau xay dung,
quan ly phét trién d6 thi bén viing, can xay dung hé théng dir
liéu toan quéc vé quy hoach phat trién dé thi; tng dung rong
rai hé thong thong tin dia ly (GIS) va cdng nghé sé, nén tang
s6 trong quy hoach va quan ly phat trién dé thi. Déng thai,
cdu trac lai ha tang céng nghé théng tin va truyén théng;
hinh thanh mot s6 nén tang s6 dung chung cho céac d6 thi,
vung dé thi; ddy nhanh chuyén déi sé trong quan ly dé thi,
xay dung chinh quyén dién ti tién téi chinh quyén sé & dé thi
gdn két chat ché véi phét trién thi trudng théng minh.

Dac biét, nhiéu chuyén gia kién nghi can tiép tuc kién
toan thé ché va hanh lang phép Iy lam co s& dé xay dung
co s& dit liéu quy hoach, ha tang ky thuat do thi néi riéng
va chuyén déi s6 linh vuc quy hoach, ha tdng ky thuat néi
chung; quy dinh r6 vai tro, trach nhiém xay dung, cap nhat,
tra ctu, khai théc, chia sé di liéu quy hoach va ha tang ky
thuat ap dung déng b, théng nhat ti Trung uong tdi dia
phuong...

Bi€n ddi khi hau (BDKH) 1a van dé khéng con mdi, nhung
mang tinh toan cau, gay anh hudng I6n dén dai séng xa hoi,
dac biét la & cac thanh phé 16n. Do vay, can c6 giadi phap
nham nang cao hon nita hiéu qua quy hoach d6 thi dé ung
pho v&i BBKH & Viét Nam hién nay.

PGS.TS Vi Ngoc Anh - Vu truéng Vu KHCN&MT (BO Xay
dung) nhan dinh: Phat trién dé thi, ha tang ky thuat dé thi
theo hudng bén virng, than thién vai moéi trudng, tng pho
vGi BDKH la dich dén cha nhiéu quéc gia trén thé gici va
Viét Nam. Theo d6, nhiém vu trong tam clla nganh Xay
dung 13 cin néd luc nghién clu phat trién dé thi xanh, ha
tang xanh bén viing, thich ing vsi BDKH; déng thai, tang
cudng phat trién cac cong trinh xay dung, san xudt vt liéu
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Ong Hervé Conan

Gidm déc quéc gia Co quan

Phdt trién Phdp (AFD) tai
\ ViétNam.

CAN XACBINH RO CACVUNG RUIRO TU NHIEN
TRONG DO THI

“Déi véi quy hoach phdt trién dé thi thich tng, trudc tién
cdn xdc dinh ré cdc vang rdi ro tu' nhién trong dé thi, sau do
cdn hanh déng phu hop, nghia la bdo tén cang nhiéu cang
t6t nhiing khu vuc cé thé gdp rii ro tur viéc xdy dung. Ngoadi
ra, cdn luu y cdc hién tuong thoitiét cuc doan dnh hudng dén
cdc tinh va thanh phé ma khéng tinh dén ranh giéi hanh
chinh hién tai”

Ba Naomi Hoogervorst
Chuyén gia cua té chic UN-
Habitat

TIEP CAN QUY HOACH KHONG GIAN TiICH HOP

“Quy hoach dé thj véi cdch tiép can tich hop la chia
khéa d@é bién muc tiéu phdt trién bén viing thanh hanh
déng. Ching téi ddc biét khuyén nghi cdc co quan, t6
chuc hau quan cia Viét Nam nén dp dung cdch tiép can
quy hoach khéng gian tich hop, dua trén bdng chiing va
€6 su' tham gia ctia nhiéu bén, nham giup gidi quyét cdc
thdch thic & cdc quy mé khdc nhau, bao gém cdc méilién
két khu vuc, thanh thi - néng thén, cdp thanh phé, khu
dan cu va khu phé”.,

tiét kiém nang lugng, than thién vai méi trudng, phat thai
carbon thap, tién tGi dat Net Zero vao nam 2050.

Tai Quyét dinh s6 385/QD-BXD ngay 12/5/2022, BO Xay
dung dit muc tiéu trong linh vuc phét trién d6 thi trong giai
doan 2021 - 2030, phan d4u 100% d6 thi loai Il trg 1én thuc
hién muc tiéu thich itng BDKH va gidm nhe phat thai khi
nha kinh vao quy hoach dé thi; it nhat 25% khu d6 thi méi
ap dung tiéu chi dé thi xanh, phat thai carbon thap.

Néi dung trong cac quyét dinh huéng dén hoan thién
hé théng véan ban, co ché chinh sach, xay dung cg s& di

liéu, tdng cudng hoat déng giam sat, danh gia, nghién ctu
phat trién, itng dung vao cong trinh, ha tang ky thuat do
thi tang truéng xanh theo hudng théng minh, bén viing,
chéng chiu vai BBKH, thién tai...

Nhiing van dé nay dang dugc B6é Xay dung phoi hop véi
nhiéu t8 chic quéc té nhu GIZ, AFD, JICA, WB, ADB... va
cac dia phuang trong viéc nghién citu chinh sach phat trién
ha tang dé thi, cong trinh xdy dung; quan tri d6 thi théng
minh, bén viing, tng phd BDKH, tiing budc hoan thién hé
théng chinh sach.
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Mot s6 van dé vé pham vi, ranh gidi lap
quy hoach chung dé thi méi

> VU ANH TU", NGUYEN LY HONG"

Xac dinh pham vi quy mé dé thi hop ly la mét trong cac giai phap cho van dé do thi

hoa ¢ Viet Nam.

uy hoach d6 thi la viéc t8 chiic khéng gian, kién tric,

canh quan dé thi, hé thong cong trinh ha tang ky

thuat, cong trinh ha tang xa héi va nha & dé tao lap

mai trudng song thich hgp cho ngudi dan séng trong
d6 thi. Luat Quy hoach d6 thi nam 2009 da quy dinh tai Diéu 18,
dé thi mai la mot trong cac déi tugng khdng gian dugc lap quy
hoach chung db thi. Xac dinh pham vi quy mé d6 thi hgp ly la
mot trong cac giai phap cho van dé do thi hoa & Viét Nam. Dinh
huéng pham vi quy mé d6 thi la ndi dung quan trong va rat can
thiét, khong chi doi véi cong tac quy hoach chung d6 thi méi,
ma v@i ca nhitng do thi hién c6 véi xu huéng mé rong quy moé
trong qua trinh phat trién. Viéc thiét 1ap mét pham vi, quy mo
d6 thi phu hop vdi sé gép phan nang cao hiéu qua kinh té€ - xa
hoi ctia dé thi, han ché cac tiéu cuc do dé thi hoa dan trai gay ra
nhu lang phi dat dai va nguén luc xa hoi trong dau tu xay dung,
6 nhiém moi trudng, thi€u kiém soét trong quan ly... va dam bao
su phat trién bén virng cho tiing d6 thi cing nhu hé théng dé
thi. Do d0, viéc xac dinh pham vi, ranh gigi du kién ctia dé thi
mai la yéu cau dau tién trugc khi trién khai trinh tu quy hoach
dé thi. Bai viét nay sé dat ra mot cach tiép can lam can i, co s&
xac dinh pham vi, ranh gidi khi t6 chiic 1ap quy hoach chung dé
thi méi.

1.D0 THI, PO THI MG1 VA Y NGHIA CUA VIEC XAC DINH
PHAM VI, RANH GIG1 D0 THI MOl

a. D6 thi:

Khai niém vé dé thi co su khac nhau tai cac quéc gia. Théng
thudng mat dé dan s6 t6i thiéu can thiét dé dugc goila mot dé thi
phai la 400 nguai trén mét ki-16-mét vudng hay 1.000 ngudi trén
mot dam vudng Anh (1.000 ngudi/khoang 259 ha); s6 liéu nay tai
Viét Nam dugc quy dinh la 4.000 ngudi hodc 2.000 ngudi déi véi
céc d6 thi & mién nui nhung khong quy dinh vé dién tich khong
gian. Mét s& quéc gia chau Au dinh nghia d6 thi dua trén co ban
viéc st dung dat thudc dé thi, khdng cho phép c6 mot khoang
tréng tiéu biéu nao 16n hon 200 mét. Tai cac qubc gia kém phét
® Vi Quy hoach - Kién triic (B¢ Xay dung)
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trién, ngoadi viéc st dung dat va mat dé dan s6 nhat dinh nao do,
mot diéu kién nla la phan dong dan s, thudng la 75% tré lén,
khong c6 hanh nghé nong nghiép hay danh ca. Déi vai Viét Nam,
theo quy dinh hién hanh, tiéu chuan t&i thiéu 55% ty |é dan sé do
thi khéng hoat dong trong linh vuc san xuat ndbng nghiép; quy
dinh dé thi gdbm thanh phd, thi xa, thi tran.

Theo Luat Quy hoach d6 thi ndam 2009: “Dé thi la khu vuc
tap trung dan cu sinh séng c6 mat do cao va chli yéu hoat dong
trong linh vuc kinh t& phi ndng nghiép, la trung tdm chinh tri,
hanh chinh, kinh t&, van héa hodc chuyén nganh, cé vai tro thic
day su phat trién kinh té - xa héi cila quéc gia hodc mét vung lanh
thé, mét dia phuang, bao gém ndi thanh, ngoai thanh ctia thanh
phd; néi thi, ngoai thi cia thi x3; thi tran”. Cach ti€p can nay vé
thuat ng(r “do thi” da thé hién rd déi tugng clia cdng tac (hay hoat
dong) quy hoach do thi.

b. D6 thi mdii

Trong qua trinh d6 thi hda va phét trién mét khu vuc, viéc
hinh thanh céac d6 thi mdi 1a mét phan quan trong dé dap ung
nhu cau dan sé va phat trién kinh t€ - xa hoi ngay cang tang. D6
thi mai la nhiing khu vuc c6 cau tric cla mét thanh phé, thi xa,
thi tran dong bd, dugc xay dung tir dau, thudng & nhiing vj tri
tréng hodc chua dugc phét trién trudc day. Viéc hinh thanh nay
6 thé 1a két qua cla viéc mé rong cac thanh phd hién c6 hoac
su phat trién cda khu vuc ndng thon trg thanh dé thi. D6 thi méi
thudng dugc quy hoach, thiét ké dé t6i uu hda vé st dung dat
dai, tai nguyén va t6 chiic khéng gian dé giam tac dong tiéu cuc
dén mai truong.

Theo Luat Quy hoach d6 thi ndm 2009, d6 thi m&i la dé thi
du kién hinh thanh trong tuong lai theo quy hoach hé théng dé
thi va néng thén, dugc dau tu xay dung timng budc dat cac tiéu
chi ctia d6 thi theo quy dinh ctia phap luat. Nhu vay, tiép can khai
niém hién nay tai Luat Quy hoach dé thi ndm 2009 vé d6 thi gom
thanh phd, thi xa, thi tran thi d6 thi méi dugc hiéu la mét pham
vi khéng gian dugc nghién cuiu, lua chon va xac dinh muc tiéu
dé dau tu, phat trién trg thanh dé thi (thanh phd, thi xa, thi tran)
trong tuong lai.



www.tapchixaydung.vn

Bdn do quy hoach hé théng dé
thi va nong thon tinh Long An
thoi ky 2021 - 2030. (Nguon: Ho
so nghién civu cho y kién tham
dinh Quy hoach tinh Long An
thoi ky 2021 - 2030, tam nhin
dén nam 2050).

¢. Y nghia cta viéc xdc dinh pham vi, ranh gici d@é thi mdi:

Viéc xac dinh pham vi va ranh gigi clia mét dé thi mai dong
vai trd quyét dinh trong viéc dinh huong phat trién trong tuong
lai ctia d6 thi mai. Quyét dinh vé pham vi sé anh hudng dén
quy mo dién tich, dan sé, cau tric ha tang va tién ich cong cdng
trong dé thi mdi. Diéu quan trong cla viéc xac dinh nay la dam
béo rang d6 thi mai c6 thé dap (ng nhu cau cda nhan dan moét
cach hiéu qua, bao vé méi trudng va tao diéu kién thuan lgi cho
phat trién kinh té - xa hoi.

Qua khéo sat, tdng hap tir két qua nghién cliu, chia sé clia cac
nha chuyén mén trong linh vuc quy hoach d6 thj va cdc nha quan
ly, c6 thé thdy pham vi va quy mé cila mét do thi mai cé thé xac
dinh dua trén nhiéu yéu t6 khac nhau, gom:

(1) Muc tiéu phat trién dé thi: Quyét dinh xay dung dé thi
mai thudng dua vao muc tiéu cu thé, nhu tao ra mét khu vuc
dan cu mdi, phat trién khu cdng nghiép, hodc tang cudng ca s&
ha tang dé thi.

(2) Dién tich dat: Pham vi ctia d6 thi mai thudng dugc xac
dinh bang dién tich dat san c6 hodc bang cach két hgp nhiéu khu
vuc dat khac nhau.

(3) Dy kién vé dan s6: Quy mo clia doé thi méi c6 thé dua
trén dan sé du ki€n ma no du dinh phuc vu. S6 lugng dan cu
dd thi la moét trong nhirng yéu cau xac dinh kich thuéc va cac
loai ha tang can thiét.

(4) Co s6 ha tang: Pham vi d6 thi méi cling phu thudc vao
su hién dién cla co s& ha tang can thiét nhu hé théng giao
théng, dién, cap nudc, trudng hoc, bénh vién, va cac dich vu
cong cong khac.

(5) K€ hoach phat trién: Viéc hinh thanh, phat trién dé thi mai
thudng phai tuan theo quy hoach d6 thij va quy dinh phap luat
lién quan, chinh séch phat trién ting thai ky.

(6) Tai chinh va nguén luc: Kha nang tai chinh va nguén luc co
san sé anh hudng dén quy mo ctia dé thi méi.

M6i d6 thi méi c6 thé co6 pham vi va quy mo riéng biét, tuy
thudc vao nhiing yéu té néu trén va muc tiéu cu thé clia khu vuc
du kién hinh thanh do thi mai. Theo tac gia bai viét nay, cac yéu

t6 vé muc tiéu, k€ hoach phat trién va kha nang dép ting quy dat
dong vai trd quan trong hon cho viéc xac dinh pham vi, quy mé
va ranh gigi cia mot dé thi maéi.

2. CAC YEU TO LIEN QUAN DPEN QUY HOACH, PHAT
TRIEN DO THI VA DO THI MG1 TAI VIET NAM

a. Quy dinh tai néi dung cdc quy hoach thudc hé théng quy
hoach quéc gia:

Noi dung céc quy hoach thudc hé théng quy hoach quéc gia
déu dugc quy dinh xac dinh quan diém, nguyén tac phat trién
dé thi va dinh hudng phat trién hé théng dé thi theo tiing pham
vi qudc gia, viing va tinh. Dac biét, Luat Quy hoach nam 2017 ¢
quy dinh riéng vé quy hoach hé théng d6 thi va ndng thén qudc
gia, trong d6 ndi dung gém xac dinh hé théng cac dé thi ca nuéc
vdi dinh hudng cac dé thi phat trién, cai tao va dé thi méi theo ky
quy hoach; tuy nhién, dinh huéng cac d6 thi mdi tai quy hoach hé
théng dé thi va ndng thén qudc gia chua dugc quy dinh vé quy
ma, pham vi cu thé clia ting d6 thi méi.

b. Quy dinh vé quan ly dé thi theo don vi hanh chinh:

Quan ly nha nudc vé dé thi, theo PGSTS Hoang Xuan Lam,
dugc thé hién & hai géc do: (i) xac dinh linh vuc, ndi dung quén ly
va (ii) t6 chiic b may chinh quyén dé thuc hién quan ly nha nuéc
& dd thi. Cu thé, cac linh vuc quan ly nha nudc & do thi dugc xac
dinh gém: Quan ly nha nudc doi véi dan cu; Quan ly nha nudc vé
hoat dong kinh t€ dé thi; Quan ly trat ty tri an do thi; Quan ly co
s& ha tang ky thuat ciia do6 thi; Quan ly co s& ha tang xa hoi ctia
do thi. Pay la nhiing néi dung, cac linh vuc quan ly khac biét so
vGi quan ly nha nudc & nong thén. Phap ludt hién hanh cling quy
dinh cac cap quan ly hanh chinh tai d6 thi rat ré rang, tuong ting
véi pham vi khéng gian xac dinh, phu hgp véi tung loai do6 thi
theo quy dinh phap luat vé phan loai d6 thi.

Tai Viét Nam, viéc quan ly do thj theo cac don vi hanh chinh
dugc quy dinh ré tai phép luat, day cling la mét hinh thic tat yéu
cla cac Nha nudc trén toan thé gidi. Su én dinh cla cac don vi
hanh chinh, gdm don vi hanh chinh d6 thi sé tac dong duy tri va
phét trién méi quan hé cong déng, nang cao tinh than doan két
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hop téc, tac déng truc ti€p dén su 6n dinh boé may hanh chinh
nha nugc. Cac cap don vi hanh chinh dé thi tai Viét Nam gém cap
tinh d6i véi thanh phé truc thudc Trung uong, cap huyén déi véi
thanh phd thudc tinh, thi xa va cap xa déi véi phuding va thi tran.

Céng tac quy hoach, phat trién dé thi va quan ly c6 mdi
quan hé chat ché véi quy dinh vé phan cap quan ly hanh chinh
do viéc trién khai thuc hién theo quy hoach can phai do mét
€O quan, t6 chic chiu trach nhiém, dac biét Ia cong tac quan ly
theo quy hoach.

¢. Quy dinh vé phan loai dé thi:

Hé théng d6 thi & Viét Nam dugc phan theo 6 loai véi cac
tiéu chi phan loai dugc quy dinh rat rd rang, bao gém déi véi do
thi mdi. Binh ky, Chuong trinh phat trién do thi dugc Thu tudng
Chinh phti va UBND cép tinh ban hanh véi giai doan phat trién
tU 10 dén 20 nam. Néi dung Chuong trinh phét trién do thi ngoai
viéc dat ra cdc muc tiéu phat trién cho ca hé théng va tiing dé thi,
d6i vai pham vi tling tinh va ca nudc, con dat ra ké hoach phan
loai @6 thi va hinh thanh cac dé thi mdi trén co s& két qua dat
dugc vé chat lugng d6 thi.

3. THUC TE VIEC LAP QUY HOACH CHUNG PO THI KHI
PHAM VI, RANH GIG1 KHONG THEO DIA GIGI HANH CHINH

a. Dia gi6i hanh chinh:

Dia gidi hanh chinh la khai niém thudng dugc nhac dén khi
xac dinh dia danh, méc gisi hay toa do. Dia gidi hanh chinh la
ranh giéi cac don vi hanh chinh kém theo dia danh va mot s6 yéu
t6 chinh vé ty nhién, kinh t&, xa hoi. Bia gidi hanh chinh dugc xac
dinh bang cac méc gidi cu thé, thé hién toa d6 vi tri d6. Phap luat
vé dat dai da quy dinh ré thdm quyén cla céc cap Trung uong va
céc cap dia phuong trong xac dinh dia gidi hanh chinh.

Dai véi d6 thi, dia gidi hanh chinh dugc quy dinh trong noi
dung van ban ctia Quéc héi, Uy ban Thudng vu Quéc héi khi
thanh lap, sat nhap, chia tach don vi hanh chinh.

Hién nay, trién khai Nghi quyét s6 35/2023/QH15 ngay
12/7/2023 clia Qudc hdi, cac dia phuong dang tién hanh xay
dung phuang an téng thé sap x&p don vi hanh chinh cap huyén,
cap xa giai doan 2023 - 2030. K&t qua cuia viéc trién khai nay sé
tao thém can cu, co sé xac dinh pham vi, ranh gidi lap quy hoach
chung @6 thi mai dugc hinh thanh sau khi thuc hién sap xép.

b. Cdc truding hop dé thi dugc Idp quy hoach chung véi pham vi,
ranh gici can xdc dinh truéc:

Trong qua trinh phat trién dé thi dén nay, da cé nhiéu do thi
dugc thuc hién lap, phé duyét quy hoach chung véi pham vi,
ranh gisi dugc lua chon khéng theo dia gidi hanh chinh. M6t s6
d6 thi nhu TP Son La (tinh Son La), TP Vinh (tinh Nghé An), TP Vinh
Long (tinh Vinh Long) va cac huyén dugc lap theo dinh huéng
phét trién dé thi nhu cac huyén Chon Thanh (tinh Binh Phudc);
Can Giudc, Puic Hoa, Bén Luc (tinh Long An); Long Thanh, Trang
Bom (tinh Bong Nai).... VGi cac d6 thi nay, dac biét la cac huyén,
khi thuc hién 1ap quy hoach chung dé hudng téi muc tiéu phat
trién thanh dé thi, viéc xac dinh pham vi, ranh giéi lap quy hoach
gdp rat nhiéu ling tung do khéng c6 quy trinh chung, phu hop
dé xem xét, xac dinh pham vi, ranh gidi lap quy hoach chung.

Viéc cac d6 thi (thanh phg, thi xa, thi tran) thuc hién 1ap quy
hoach chung véi pham vi lap quy hoach khéng theo dia gii hanh
chinh a trén co s& dinh hudng phét trién do thi clia dia phuong va
can c, bdo dam theo tiéu chuan dién tich d6i véi ting do thi tai
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quy dinh cdia phap ludt. Mac du cé nhitng cén c nhu vay, nhung
viéc xac dinh pham vi, ranh gidi lap quy hoach chung khéng dugc
xem xét theo mot phuong phap, quy trinh mang tinh khoa hoc,
danh gia du cac yéu té lién quan sé khong chat ché, khong mang
tinh chinh xac, kha thi va khong thuyét phuc.

4. MOT SO BE XUAT VE VIEC XAC PINH PHAM VI, RANH
GIGI LAP QUY HOACH CHUNG PO THI MG

a. Mét s6 yéu t6 chinh tdc déng dén pham vi, quy mé Idp quy
hoach chung dé thi méi gom:

(1) Tiéu chuan, tiéu chi quy moé dién tich, don vi hanh chinh,
chat lugng dé thi, don vi hanh chinh dé thi déi véi thanh phé, thi
xa, thi tran. Theo quy dinh tai Nghi quyét 1210/2016/UBTVQH13
vé phan loai d6 thi va Nghi quyét s6 1211/2013/UBTVQH13 vé tiéu
chuan ctia don vi hanh chinh va phan loai don vi hanh chinh, don
vi hanh chinh dé thi dugc quy dinh cu thé vé tiéu chuan dién tich,
s6 lugng don vi hanh chinh truc thuéc, quy mo dan s6 va dién
tich dat xay dung hé théng ha tang xa hoi, ha tang ky thuat va
cac khu vuc chiic nang cdia @6 thi. Méi do6 thi méi khi du kién hinh
thanh déu c6 muc tiéu xac lap vai trd va vién canh vé mét don
vi hanh chinh d6 thi nham xac lap bd may chinh quyén quan ly,
van hanh d6 thi. Do dé, khi xem xét pham vi d6 thi mdi, cong tac
1ap quy hoach can nghién clu vé muc tiéu clia tiéu chudn don vi
hanh chinh va chét lugng do thj sé dat dugc trong tuong lai.

(2) Quy mo6 clia cac o sé kinh té€ ky thuat tao thi du kién dugc
hinh thanh va dau tu xay dung. Viéc hinh thanh, phat trién cac
khu chiic nang nhu khu cong nghiép, khu kinh t€, khu du lich, khu
thé duc thé thao, khu dao tao, trung tam dau méi dich vu thuong
mai... 1a cd s, tién dé phat trién cac do thi méi do day la cac nhan
t6 quan trong dé€ thu hut dan cu;, lao déng. Cac khu chiic nang
ngoai thu hut lao dong truc ti€p dén lam viéc con thu hit lao dong
dich vu gian ti€p, tao nén tang trudng dan sé co hoc tai khu vuc.

(3) Kha nang thu hut dau tu va lao dong dén tap trung sinh
song, lam viéc. Muic d6, t6c do dau tu xay dung tai cac khu chiic
nang c6 anh hudng téi téc do di dan, tang trudng dan sé co hoc
clia mét do thi dan t&i nhu cdu mé rdng dat xay dung, phat trién
dé thi, tdc dong tGi quy mo clia do thi méi theo chiéu rong (dién
tich) va chiéu cao (khong gian).

(4) Cac yéu t6 vé khong gian, lanh thé va diéu kién tu nhién
va moi trudng. Khong gian lanh thé va diéu kién tu nhién la
mét trong cac yéu t6 quyét dinh pham vi phat trién ctia do thi
do viéc lua chon dat phat trién dé thi gan vdi viéc danh gia dat
xdy dung theo dia hinh, dia chat, khi hau, thay van. Cac yéu t6
tu nhién thudng gan lién véi viéc phan chia, gisi han vé dia gidi
hanh chinh lanh thé va khéng gian lanh thé, ching dugc thé hién
& vi tri dia ly, pham vi lanh thé (dién tich) dé t6 chiic chinh quyén
dia phuong phu hgp.

b. Dé xudt quy trinh xdc dinh pham vi, ranh gi6i d6 thi méi, lam
co'séldp quy hoach chung:

Quy dinh phép luat hién hanh vé quy hoach d6 thi khong yéu
cau quy trinh xac dinh pham vi, ranh gigi dé thi méi. Tuy nhién,
viéc lap quy hoach cho mét khéng gian nhu thé nao lai la moét
yéu cau can xem xét, can c6 cau tra lgi trudc va cong viéc nay
thudng dugc xem nhu nhu mét ca s, can cit d€ bao dam cac dé
Xuat vé giai phap, phuong an quy hoach khéng gian, st dung dat
hap ly. Mat khac, phap luat vé quan ly hanh chinh cé quy dinh vé
tiéu chudn don vi hanh chinh, trong d6 quy dinh cu thé déi véi
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thanh phé, thi x4, thi tran vé tiéu chuén dién tich, dan s6, trinh d6
phét trién kinh té - xa hoi va két cau ha tang tuong (ng vai ting
don vi hanh chinh.

Chinh vi vay, trong két qua thuc hién nhiém vu nghién cdu
phuc vu céng tac quan ly vé quy hoach, chiing t6i dé xuat mot
quy trinh xac dinh pham vi, ranh gi&i d6 thi mdi, lam ca s& lap quy
hoach chung nhu sau:

(1) Thu thap ca sG thong tin:

Thu thap day du cac théng tin vé hién trang dan s6, dat dai,
cac khu vuc han ché, cdm dau tu xay dung; cac ndi dung lién quan
dén tiém nang, dong luc, kha nang huy dong nguén luc cho phat
trién cdia khu vuc du kién hinh thanh dé thi méi; cac dinh hudng
theo quy hoach c6 lién quan.

Théng tin vé thuc trang két cau ha tang ky thuat, ha tang xa
hoi; kha nang dap Uing yéu cau phat trién theo cac xu huéng hinh
thanh, tap trung dan cu trén co s& cac mé hinh phat trién do thi
tai Viét Nam.

Cac quy dinh hién hanh va yéu cau déi véi cong tac quan ly,
phét trién d6 thi theo don vi hanh chinh; cac chuang trinh, chinh
sach phat trién déi véi khu vuc du kién hinh thanh d6 thi méi
hodc vliing, khu vuc lién quan.

(2) Xem xét nhu cau va muc tiéu:

Xac dinh nhu cau va muc tiéu phat trién ctia dé thi mdi; danh
gia tinh kha thi clia viéc dat dugc cac muc tiéu phat trién. Tiéu
chuan ctia don vi hanh chinh va phan loai don vi hanh chinh. Bon
vi hanh chinh dé thi dugc phap luat quy dinh cu thé vé tiéu chuan
dién tich, s6 lugng don vi hanh chinh truc thudc, quy mé dan s6
va dién tich dat xay dung hé théng ha tang xa hoi, ha tang ky
thuat va cac khu vyc chiic nang ctia do thi.

Méi d6 thi mai khi du kién hinh thanh déu c6 muc tiéu phat
trién, thé hién vai tro va vién cdnh vé mét don vi hanh chinh d6
thi nham xac lap bd may chinh quyén quan ly, van hanh d6 thi.
Do d6, khi xem xét pham vi d6 thi mdi, cong tac lap quy hoach
can nghién ctu vé muc tiéu clia tiéu chuan don vi hanh chinh va
chat lugng do thj sé dat dugc trong tuong lai.

(3) Xem xét cac yéu t6 tac dong:

Téng hop, nhan dinh cac yéu té tac dong vé moi trudng, ha
tang ky thuat, ha tang xa hoi va quy dinh phap ly déi vai viéc hinh
thanh do thi mai theo pham vi, ranh gidi dy kién hinh thanh. Can
U vao cac quy hoach cép trén, quy hoach c6 tinh chat ky thuat,
chuyén nganh dé xem xét quy mé clia cic cd sé kinh té ky thuat
tao thi du kién dugc hinh thanh va dau tu xay dung nhu: Khu
cong nghiép, khu kinh té& khu du lich, khu thé duc thé thao, khu
dao tao, trung tdm dau méi dich vu thuong mai... la co sg, tién dé
phét trién cac dé thi mai do day la cac nhan té quan trong dé thu
hat dan cu, lao déng. Cac khu chic nang ngoai thu hut lao dong
truc ti€p dén lam viéc con thu hut lao ddng dich vu gian tiép, tao
nén tang trudng dan sé co hoc tai khu vuc.

(4) Yéu cau clia cdng tac quy hoach déi vai dé thi mai:

Can ¢t quy dinh phép luat vé quy hoach dé thi va diéu kién
thuc tién d6i véi khu vuc du kién hinh thanh dé thi mdi, xac dinh
cac yéu ciu dat ra khi t6 chuc trién khai lap quy hoach chung, bdo
dam muc tiéu phat trién bén vimng cda do thi, st dung tai nguyén
dat dai tiét kiém, hiéu qua.

Trong cong tac quy hoach dé thi can xem xét du bao quy mé
clia d6 thi vé dan s6, ca cau kinh t€ va pham vi khéng gian. Tinh
hop ly clia pham vi ranh giGi quy mé dé thi c6 thé xem xét biéu

hién & 4 tiéu chi: (i) Quy mo dan sé hop ly; (i) Quy mé dién tich
hanh chinh hgp ly; (iii) quy mé va co cau kinh t€ hgp ly; (iv) Dam
béo hiéu qué kinh té€ xa héi.

(5) Xac dinh pham vi, ranh giéi d6 thi méi:

Xac dinh, lua chon quy mé du kién cia d6 thi mai, bao gém
dién tich va dan s6 hién trang, lam co s& xay dung cac phuong an
du bao. Khdng dinh pham vi, ranh gi6i dé thi méi sé dugc chinh
thic cong nhan sau khi da trai qua mét qua trinh dau tu, phat
trién theo quy hoach.

Viéc xac dinh pham vi quy mé dé thi hop ly hay quy mé do
thi t6i uu 1a nhdm muc dich dinh hudng phét trién cho do thi
dén bat nhiing co héi va han ché van dé bat cap sé ndy sinh clia
dé thi. Quy mo dan s6, quy mo kinh t€, quy mé hanh chinh cla
mét do thila ba néi dung c6 quan hé bién chiing véi nhau, cing
nhau van ddng va phét trién, gép phan quyét dinh nén pham vi
ranh gidi can 1ap quy hoach chung dé thi. D& xem xét quyét dinh
pham vi, ranh gigi d6 thi can két hgp hai hoa ca ba noi dung nén
trén; déng thai can xem xét mdt cach téng thé trén quan diém
hiéu qua kinh té€ - xa hoi.

Do su van déng va phat trién khéng ngling, su hop ly clia
pham vi ranh gidi lap quy hoach chung dé thi can dugc xem xét
trong tiing giai doan do nhiing van dé bat hgp ly sé nay sinh
trong qua trinh d6 thi héa dugc xem nhu la tat yéu. Chiic nang
clia quan ly d6 thi la thudng xuyén chi déng giai quyét nhiing
van dé bat hgp ly ndy sinh trong qua trinh van déng clia dé thi, dé
diéu chinh quy mé, pham vi d6 thi vé muc d6 hgp ly mdi.

5.KET LUAN

Viéc xac dinh pham vi, ranh giéi lap quy hoach chung d6
thi mai la can thiét, bdo dam dsi tugng khong gian lap quy
hoach dugc khdng dinh ré. Tu d6, viéc xay dung cac phuong
an du bao phat trién, dé xuat cac giai phap, phuong an trong
ndi dung quy hoach chung mét d6 thi méi cé tinh kha thi,
dung vai pham vi du kién dau tu, phat trién va st dung hiéu
qua nguédn luc, tai nguyén dat dai.

Dat ra cac yéu t6 can xem xét trong xac dinh pham vi, ranh
gidi va dé xuat trinh tu xac dinh pham vi, ranh gigi lap quy hoach
chung d6 thi méi sé gép phan hinh thanh luan ci dé du thao noi
dung quy dinh vé van dé nay trong Dy an Luat Quy hoach d6 thi,
guy hoach néng thén dang dugc Bé Xay dung ch tri xay dung
theo nhiém vu ma Quéc héi va Chinh pht phan cong.
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M6 hinh két cau ha tang xanh véi muc tieu
phat trién do thi bén ving

> TS.KTS PHAM TRAN HAI', THS.KTS LE HONG NHAT*

Viec ap dung mo hinh két cdu ha tang xanh khéng chi giup cac huyén ngoai thanh cua
TP.HCM bao t6n canh quan tu nhién, ma con giam thiéu rai ro ngap nudc va hudng dén

cac muc tieu phat trién do thij bén ving.

ién nay, 5 huyén ngoai thanh cda TPHCM dang

chuén bi dau tu xay dung dé chuyén thanh quan

hodc thanh phé thuéc TP.HCM. Qua trinh phat

trién do thi nay sé tac dong dén hé sinh thai néng
thén hién hitu, giam dién tich dat c6 kha nang trir nudc tam
th&i va thdm nudc, ti do, gia tang rdi ro ngap nudc. Viéc ap
dung mé hinh két cau ha tang xanh (BGI) khéng chi gitip cac
huyén ngoai thanh bdo tén canh quan tu nhién, c6 thém
nhiéu khéng gian xanh, nang cao cac chi tiéu con thiéu lién
quan dén cong vién cay xanh, ma con gidm thiéu rui ro ngap
nudc va hudng dén cac muc tiéu phat trién do thi bén viing.
Bai viét nay sé lam rdé vé moé hinh BGI, nhing lgi ich khi ap
dung mé hinh BGI va dé xuat cac giai phap ap dung mé hinh
BGI trén dia ban cac huyén ngoai thanh ctia TP.HCM.

1. KET CAU HA TANG XANH

Theo Benedict & McMahon (2012), mé hinh két ciu ha
tang xanh (blue green infrastructure - BGI) la mang luéi cac
khong gian xanh va két cau ha tang dugc két néi véi nhau
dé thuc hién chic nang nhu mét hé sinh théi tu nhién, nham
bdo ton cac khéng gian xanh dé cai thién chat luong cudc
s6ng clia con ngudi va quén ly nguén nudc hiéu qué dé giam
thiéu rui ro ngap nudc.

Két cau ha tang xanh la mét trong s6 cac khong gian khac
nhau trong db thi, cu thé nhu sau:

-Khéng gian ma cdng cong, bao gém: san chai, cdng vién
khu nha &; san thé thao; céng vién; khu vuc quang trudng;
trung tam giai tri, dudng di dao, vudn do thi, nghia trang...
nham phuc vu viéc giai tri, nAng cao chat lugng ddi séng xa
hoi va san xuat luong thuc quy mé nhé.

-Khéng gian sinh thai, bao gom: Cong vién tu nhién, riing tai
sinh, dudng ven séng... nham cung cap ché cu trd cho cac dong
thuc vat va cac lgi ich méi trudng khac.

™ Vién Nghién ciru phdt trién TP.HCM
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- Két cdu ha tang xanh, bao gém: Cac hé 16n, ao gilt nuéc
nho, cong vién tham nudc, cac vung tring va muong tham
nudc, ao ven dudng (doc cac tuyén Ién), khu vuc dém xanh,
rung cac-bon... [a nhirng khong gian luu gilt nuéc mua va lam
sach khong khi.

- Khéng gian lam viéc va san xuat, bao gém: Khéng gian
nghién ctu, trang trai do thi, khu thuy san va thuy canh, khu
tdo canh, canh d6ng/ riing danh cho nang lugng, nha &, khu
cam trai... tao nén nhing kién thic mdi, nang lugng va thuc
pham, cac trdi nghiém d6 thi mai.

- Khéng gian chuyén tiép, bao gém: Cac khéng gian su kién,
canh déng/ ring danh cho khu diéu tri/ phuc héi, khéng gian
nghé thuat, bai cé doé thi... tao lap nén nhiing hinh thiic méi clia
dai s6ng xa hoi va su sang tao.

Trong phét trién dé thi, mé hinh BGI ¢6 thé dugc ap dung &
nhiéu quy mé khac nhau: céng trinh, khu vuc va do thi.

Trong méi quy mé, cac mé hinh BGI dugc moé ta nhu sau:

- & quy md cdng trinh: Méi xanh, tudng xanh, ban-cong
xanh, cay trong nha, hé théng giti - loc - tuan hoan nudc;

-G quy mé khu vuc, bao gém: Ao, hd, muong, vuon hoa.. .;

-G quy moé db thi, bao gém:.. ;

2.KINH NGHIEM TiCH HOP MO HINH BGI TRONG PHAT
TRIEN DO THI TREN THE GIO|

2.1. Du an phuc héi séng Hoosic (Massachusetts, My)

Trong giai doan 1920 - 1940, tai thung lling séng Hoosic,
da xay nhirng mang bé téng cao 15 ft (hon 4,5 m) va cac buc
tudng dat dé bao vé thanh phd khai I lut. Tuy nhién, trong
hon 60 nam, viéc nay da lam suy gidm hé sinh thai ven séng
cua dia phuong va tach ngudi dan xa dan khéi thién nhién. Véi
tudi tho ngay cang xuéng cdp clia cac bd ké chdng 10, chinh
quyén thanh phé North Adams da lam viéc vai T8 chuc phi lgi
nhuan Hoosic River Revival, Co quan Phuc héi sinh thai va phoi
hop cling Céng ty Sasaki dé phuc héi doan séng Hoosic, doan
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Hinh 1. Mé hinh BGI - nguén: Victoria State Government (2017).

qua trung tam thanh phé. Giai phap cai tao da tan dung dugc
cac diéu kién thién nhién ly tudng va b6 sung mét sé cac hang
muc tién ich nhu: Budng dao, san cd, duong cho xe dap va cac
khu vui chai khac da dat dugc muc tiéu khéi phuc dong song va
thiét [ap mai trudng séng 6n dinh ven song, cai thién dugc chat
lugng ngudn nudc va tang tinh két ndi cong déng.

2.2. Du an cai tao Kénh Cheonggyecheon (Seoul - Han
Qudc)

Kénh Cheonggyecheon & Seoul - Han Quéc cling da dugc
céi tao dé két hgp mang xanh va khéng gian mat nudc véi nhau,
giai quyét van dé quan ly rdi ro ngap nudc va hinh thanh cac
khong gian sinh dong. Sau khi dugc cai tao, khu vuc nay da tré
thanh diém thu hut khach dulich hap dan va la khéng gian quan
trong dé t6 chuic cac su kién déc biét cho cong ching Seoul.

Du an cai tao Coéng vién Trung tam Jiading (Thugng Hai -
Trung Quéc)

Cong vién Trung tam Jiading trudc cai tao chiu nhiéu tac
déng bai giao thong chia cat mang lusi khdng gian xanh trong
quy hoach t8ng thé. Tuy nhién, nhém thiét ké Sasaki da c6
nhimng can thiép dé gidm thiéu su phan manh bang cach gidm
s6 lugng dudng bang qua cong vién va xay dung thém nhiéu
cau, dudng ham danh cho ngudi di bd. Vi y tudng thiét ké “vi
diéu trong ring” cla Sasaki danh cho Coéng vién Trung tam
Jiading, céc yéu t6 canh quan ty nhién nhu may, nudc, cac chd
dé thudng gap trong hoi hoa da dugc tai hién thanh cac hinh
thuic hién dai, ndng déng, dai dién cho su chuyén dong va tuong
tac clia con ngudi véi canh quan. Li thiét ké hudng dén viéc
nang cao kha nang ti€p can clia con ngudi dén cac con dudng
trong khu vuc, cac viing dat ngap nudc dugc phuc hoi, cac khu
ring mdi va hé sinh thai dia phuong dugc téi hién mét cach tich
cuc, gidm thiéu anh sdng nhan tao va tai st dung hiéu qua cac
vat liéu hién c6 véi cac ciu tric cé san. Du an cong vién sau cai
tao da trd thanh trai tim xanh clia thanh phé, 1a tin hiéu tich cuc
vé mot stic séng mai.

Hinh 2. Két cau ha tang xanh - nguon: Pinh Diép Anh Tudn
(2020).

2.3. Du an cai tao canh quan doc séng Cedar Rapids
(Washington, USA)

Khong gian doc séng Cedar Rapids la mét khu vuc dugc
chon @& phuc héi cdnh quan, nai nay da bi tan pha bdi mét tran
10 lut vao ndm 2008. Bén canh viéc t6 chiic thém nhiéu khu vui
chai gidi tri, cac tuyén két néi bang nhirg dudng mon ven séng
véi khu vuc cling rat dugc quan tam dé lam tang tinh lién két véi
cac khu vuc khac. Du an cai tao da dat muc tiéu gitr chan nhiing
cu dan & Cedar Rapids va thu hut nhiing cu dan va du khach tu
noi khac dén bg séng, trd thanh diém dén cta nhiéu du khéch.
Ngoai ra, cac khu dat ngap nudc doc b soéng va cac khu vuc
ven s6ng dugc khoi phuc bang cach tréng cac tham thuc vat dé
ngan chan va hap thu 0 lut clia dong song.

3. TICH HGP MO HiNH BGI TRONG PHAT TRIEN PO THI
TREN DIA BAN CAC HUYEN NGOAI THANH CUA TP.HCM
3.1.Su can thiét
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Khéng gian mo cong cong  Khong gian sinh thai

Két cdu ha tang xanh

Khéng gian lam viée Khéng gian chuyén tiép
va san xudt

Hinh 3. Két cau ha tang xanh va cdc khéng gian khdc nhau trong dé thi - nguon: Waldheim (2007).

Bang 1. Hién trang céng vién cay xanh tai cac khu vuc ctia TP.HCM - nguén: téng hgp tir s6 liéu clia S& Xay dung TP.HCM.

Daonvi Khuvuccdcquan | KhuvucThanhph6 ThaBicva | Khuvuc céc huyén
ndi thanh hién hitu |  cdc quan ndi thanh phat trién ngoai thanh
Tong dién tich ha 14198 32.244 160.138
Dién tich cdng vién cdy xanh ha 324,73 171,09 4713
Chi tiéu dién tich cdng vién cay xanh binh quan dau nquoi m?/nguoi | 0,8 0,73 0,31
Ti 18 dién tich cong vién cdy xanh so vdi dién tich ty nhién % 2,287 0,530 0,029
Nhin chung, TRPHCM c6 nhiéu diéu kién thuan Igi dé tich hop w »| vy mid cting irink

md hinh BGI trong phat trién d6 thi. TRPHCM c6 hé théng séng,
kénh, rach day ddc; trong do6, mat do kénh, rach dat khoang 3,38
km/km2 (56 TN&MT, 2021). Viéc tich hgp mé hinh BGI trong t6
chuic khéng gian doc cac tuyén song, kénh, rach sé cé nhiéu
thuan lgi.

Vé cong vién cay xanh, qua sé liéu hién trang tai Bang 1 va
Bang 2, c6 thé thay, chi tiéu cdng vién cay xanh toan TP.HCM
hién rat thap; trong dé, chi tiéu cong vién cay xanh binh quan
dau nguai va ti lé dién tich cay xanh so véi dién tich ty nhién
cta khu vuc cac huyén ngoai thanh thap hon han 2 khu vuc
con lai (khu vuc cdc quan ndi thanh hién hiru va khu vuc
thanh phd Tha Buc va cac quan ndi thanh phat trién). Theo
dinh hudng, viéc phat trién cong vién cay xanh tai TP.HCM
trong thai gian t6i sé tap trung & khu vuc cac huyén ngoai
thanh.

Viéc tich hgp mo hinh BGI trong phat trién d6 thi trén dia
ban cac huyén ngoai thanh ctia TP.HCM sé mang lai nhiing
tac dong tich cuc trong cac linh vuc kinh t€, xa héi, moi
trudng.

Vé mat kinh té& M6 hinh BGI gitip hé trg nang luc thoat
nudc hé théng thoat nudc hién hitu, gidam thiéu tinh trang
ngap lut d6 thi; cac khong gian xanh, céng vién dugc thiét ké
theo mé hinh BGI c6 thé thdm thiu mét phan nuéc mua hoac
trit nuGc tam thai, gidp hé théng thoat nuéc hién hiu khong
qua tai; nhu vay, BGI (gidi phap mém) co thé gilp tiét kiém
chi phi dau tu phat trién cong trinh két cau ha tang ky thuat
thoat nuéc (gidi phap ciing). Gidam thiéu chi phi thiét hai do
ngdap nudc gay ra. Nang cao nang luc canh tranh ctia khu vuc
va nang suat lao dong ctia ngudi dan.

V& mat xa hoi: Tao ra nhiéu cong vién cay xanh va khong gian
ma, cdi thién cac chi tiéu két cdu ha tang xa hoi. Tao diéu kién dé
ngudi dan ti€p can cac két cau ha tang xa héi va cé nhiéu hoat
déng cong déng dé giao luu, gén két. Tang cudng stic khoé tinh
than va thé chat ctia ngudi dan.

V& mat méi trudng: Trén co sG gidi quyét van dé ngap nudc
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Bang 2. Hién trang cong vién cay xanh tai cac huyén ngoai thanh - nguén: téng hop tur sé liéu clia S& Xay dung TP.HCM.

Donvi (dc huyén ngoai thanh
(0 Chi Héc Mon Binh Chénh Nha Be (an Gio
Dan s6 ngudi 512.609 593.257 822.837 213.451 78.649
Dién tich ha 43.477 10917 25.256 10.004 70445
Dién tich cong vién cay xanh ha 4,04 1,70 36,10 0 5,29
Chitiéu dién tich cong vién cdy xanh binh quén dau nqudi m*/ngusi | 0,20 0,31 0,56 0,56 1,01
Tilé cdng vién cdy xanh so vdi dién tich ty nhién % 0,009 0,016 0,143 0 0,008
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Hinh 6. M6 hinh BGI dugc ap dung o quy mo khu vyc -
nguon: Ramboll Group (2016).

va cong vién cay xanh, chat lugng moéi trudng cling dugc cai
thién dang ké. Giup gidm thiéu viéc dp dat, tdn nén, hudng téi
can bang dat dai tai chd. Cai thién vi khi hau. Tang cudng da
dang sinh hoc.

3.2.Pinh hudng

Mot s6 dé xuat dinh hudng lién quan dén tich hgp mé hinh
BGI trong phat trién do thi trén dia ban cac huyén ngoai thanh
ctia TP.HCM trong giai doan dén nam 2030 nhu sau:

- Can kiém soét viéc gia tang dién tich khéng tham nudc,
tang kha nang tham nudc va diéu tiét nudc tai ché.

- Can kiém soét rdi ro ngap nudc dé giam thiéu thiét hai thay
vi ngdn chdn hoan toan ngap nudc, vi viéc ngan chdn hoan toan
ngap nudc la khong thé (chi chuyén ngap nudc tir khu vuc nay
sang khu vuc khac va tir thdi diém hién tai sang thai diém tuong
lai), @6ng thai, ngap nudc cling mang lai mot s6 lgi ich nhat dinh
(Iam giau dinh dudng dat, duy tri da dang sinh hoc va cai thién
hé sinh thai...).

- Cac khu vuc thudng xuyén bi ngap nuéc va chua phu hgp
cho phat trién d6 thi, san xuat ndng nghiép tai thai diém hién
nay c6 thé dugc chuyén ddi thanh khu vuc du trit phét trién, bao
tén méi trudng, tao canh quan.

3.3. Giai phap

Viéc tich hgp mé hinh BGI trong phét trién d6 thi trén dia
ban cac huyén ngoai thanh ctia TRHCM can ap dung & cac quy
mo khac nhau: cong trinh, khu vuc va doé thi.

& quy mo cong trinh, can cé cac gidi phap hudng dan thiét

ké cong trinh xanh va thich tng bién déi khi hau (vi du: C6t nén
phu hgp, can bang dat, tang kha nang tham nudc va luu tri
nudc...).

& quy mé khu vuc, can khuyén khich mo hinh kinh t& nong
nghiép cong nghé cao, ndng nghiép sinh thai, ndng nghiép
dich vu - giai tri...; can chd y dam bao quy dinh vé duy tri kha
nang tham nudc va luu trit nuéc déi vai cac khu do thi méi, khu
cdng nghiép...; dinh hudng va chon lua cac du an phét trién
gan véi tang mat do dan s6 téc do cham va trung binh theo
huéng cai tao tai chéd bang mé hinh ndéng thi ven d6, bao vé
chuic ndng ha tang xanh tai cac khu vuc triing thap va cé rui ro
cao vé ngap nudc va 6 nhiém, két hgp muc tiéu tang trudng va
bdo vé maéi trudng nudc, gidm thiéu tac hai sut IUn va tng pho
vGi bién d6i khi hau.

& quy mo db thi, can tich hap mé hinh BGI trong t6 chiic cac
mang khéng gian xanh doc song, kénh, rach véi thiét ké mat
¢t hop ly dé tao canh quan va khéng gian xanh, vira gidip tham
nudc chay tran va vira gép phan tang kha nang chdia nudc tam
thai d€ gidm ngap nudc.

Dé thuc hién thanh cong viéc tich hgp mé hinh BGI, can luu
y: Danh gia hién trang va diéu chinh quy hoach dam bao phu
hop véi cac nguyén tac vé mat do xay dung va hé sé st dung
dat cia mo hinh BGI; ¢ co ché quan ly linh hoat, bao dam cac
nguyén tac ctia mé hinh BGI; c6 co ché huy déng nguén luc dau
tu phét trién mé hinh BGI.
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6 thi héa thuc ddy phat trién kinh t€ - xa héi &

nhiéu quéc gia trén thé gidi nhung ciing tac déng

tiéu cuc dén mai trudng va gia tang bién déi khi

hau (BDKH). Viét Nam dugc danh gia la mét trong
nhiing quéc gia bi anh huéng nang né ctia BDKH cung van
dé moi trudng tai cac dé thi. Do do, Viét Nam da dua ra cam
két viéc dat muc phat thai rong bang "0" vao nam 2050 tai
COP26 va ké hoach hanh déng quéc gia ting pho véi BDKH
giai doan 2021 - 2030 da chi ra cac nhiém vu cu thé cho cac
B6, nganh va dia phuong. Nham gidm thiéu khi nha kinh
(KNK) dugc néu tai Thoa thuan Paris (2015) cing cam két cua
Viét Nam tai H6i nghi cac Bén lién quan tham gia Cong udc
khung cta LHQ lan tha 26 (COP26) nam 2021, nghién cdu vé
“do6 thi trung hoa carbon” da dugc thuc hién va hoan thanh
trong ndm 2022. Bai trao d8i nay tap trung vao xu huéng d6
thi trung hoa carbon trén thé gidi va chia sé vé kha nang phat
trién mé hinh dé thj trung hoa carbon & Viét Nam.

1.BOI CANH PHAT TRIEN DO THI VIET NAM

D6 thi hda, phét trién dé thi va phat trién kinh t& do thi
déng vai trd quan trong trong qua trinh phat trién ca méi
quéc gia, trong dé co Viét Nam. D6 thi héa gan két chat ché
vGi qua trinh cong nghiép hda, hién dai hoa, phat trién nédng
nghiép, ndng dan va néng thon. Theo théng ké ctia Cuc Phat
trién d6 thi, tinh dén thang 6/2023 ca nudc c6 898 do thi, bao
gom 2 dé thi loai dac biét Ia Ha N6i va TP.HCM, 22 d6 thi loail,
35 d6 thi loai Il, 45 d6 thi loai lll, 95 d6 thi loai IV, 697 d6 thi loai
V, ty |é d6 thi héa la 42%. Cac d6 thi da, dang la dong luc phat
trién kinh té - x& hoi, thic ddy chuyén dich ca cau kinh té va
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kinh té& lao ddng theo hudng cdng nghiép héa, hién dai hoa.

Ngay 24/01/2022, B6 Chinh tri da ban hanh Nghi quyét
$6 06-NQ/TW vé Quy hoach, xay dung, quan ly va phét trién
bén viing d6 thi Viet Nam dén nam 2030, tam nhin dén nam
2045. Nghi quyét da dé ra muc tiéu ty 1& dé thi hoa dén nam
2025 dat 45%, dén nam 2030 dat khoang 50% (Bao Yén, 2022).
Song song, dé an “Pé thi hoa, phét trién dé thi va phat trién
kinh té€ dé thi Viet Nam dén nam 2030, tam nhin dén nam
2045" cho thay, ty |& dé thi héa ca nudc xac dinh theo dia ban
¢6 chuc ndng db6 thi da tang nhanh tU 30,5% nam 2010 Ién
khoang 40% nam 2020 (Ha Duy, 2021).

Tai hoi nghi thdm dinh cac hgp phan quy hoach thuéc
linh vuc xay dung, phét trién d6 thi tich hop vao Quy hoach
téng thé qudc gia tai BO Xay dung vao ngay 07/9/2022, Vién
Quy hoach d6 thiva nong thén qudc gia da trinh bay Bao cao
tém tat ndi dung hgp phan “Thuc trang va phuong huéng
phét trién hé théng dé thi va néng thén quéc gia thai ky
2021 - 2030, tam nhin dén nam 2050". Bdo cao chi ra, trong
giai doan 2020 - 2030, ca nudc sé c6 thém 19 do thi loai 1.
Dén nam 2025, ty lé dé thi hoa dat t6i thiéu 45%, kinh t& d6
thi dat khoadng 75% GDP, 35% cac tinh, thanh phé truc thudc
Trung uong ty chd vé tai chinh. B&n ndm 2030, dan s6 nuéc
ta sé dat khoang 105 triéu ngudi, gém 50 triéu dan s6 do thi,
ty |é d6 thi héa dat trén 50% va phan dau dat muc trung binh
ASEAN, kinh t&€ d6 thi dat khodng 85% GDP c& nudc (Dich
Phong, 2022).

& hai thanh phd 16n 13 Ha Noi va TPHCM, mét s6 khu do
thi dugc xem nhu 1a d6 thi sinh thai (hay) d6 thi xanh song
mdi chi nhan thdy nhiéu cdy xanh, t6 chiic khéng gian cong
cong. Tuy nhién, d€ phat trién dé thi xanh & Viét Nam dung
nghia, theo nha nghién ctru Lé Thi Bich Thuan (2016), can
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tap trung céc giai phap nhu: (1) Xay dung dé thi nén két hop
khong gian md; (2) S dung nang lugng tiét kiém hiéu qua;
(3) T6 chiic khdng gian xanh dem hiéu qua cai thién diéu kién
vi khi hau cho d6 thi; (4) Giai phap ha tang ky thuat va giao
théng xanh, phat trién giao thédng cong cong nhdm han ché
phat thai khi carbon; (5) Giai phap té chic khéng gian xanh -
md& giam chi phi nang lugng.

2. XU HUGNG DO THI TRUNG HOA CARBON TREN
THE GIGI VA TIEP CAN CHO VIET NAM

Tai Théa thuan Paris (2015), cac nudc da cam két giam
thi€u khi nha kinh (KNK) dudi 2°C va gidm thém 1,5°C giup
dat dugc trung hoa carbon (khéng phat thai carbon) trong
do thi trudc 2050. Theo d6, do thi trung hoa carbon la d6
thi “khéng phat thai carbon” trong qua trinh phat trién. Tai
COP26, Viét Nam vai cam két muc phat thai rong vé “0” vao
2050, cung hon 100 quéc gia tham gia cam két giam phat
thai khi mé-tan toan ciu vao ndm 2030 so vdi ndm 2010; 141
quéc gia tham gia tuyén bé Glasgow cua cac nha lanh dao
vé riing va st dung dat; gan 50 qudc gia tham gia tuyén bé
toan cau vé chuyén ddi dién than sang nang luong sach (Van
Toan, 2022). Bén canh dé, Hiép hoi do6 thi trung hoa carbon
(CNCA) cho rang, dé thi trung hoa carbon la dé thi “cat giam
KNK tur 80 - 100% trudc nam 2050 hodc sém haon”.

a. binh nghia va kinh nghiém thé gici

Cho dén nay, chua thay nghién ctru hoan chinh vé “thanh
ph6/d6 thitrung hoa carbon” (Aapo Huovila va déng nghiép,
2022). Qua nghién ciu téng hgp cda Trudng Dai hoc Van
Lang cho thdy: Dé thi trung hoa carbon phan anh kha niang
duy tri trang thai can bang gitta lugng phat thai va lugng hap
thu KNK hoac gidm phat thai KNK trong khu vuc néi thanh
va ngoai thanh theo tiing giai doan (d@én nam 2030 va 2050).
Con theo C40 Cities ', thanh phé trung hoa carbon dap ung
viéc phat thai KNK bang 0 tur viéc st dung nhién liéu/ vat liéu
trong cong trinh, giao théng va céng nghiép (thudc pham vi
1), s&r dung mang ludgi cung cdp nang lugng (pham vi 2), x
ly rac thai sinh ra trong pham vi thanh phé (pham vi 1 va 3).
Cach tiép can nay dang dugc tham khao rong rai va trung hoa
carbon tr& thanh tam diém trong chinh sach va hanh déng
cla cac thanh phé. Nhiéu thanh phé & chau Au (Phan Lan,
Pan Mach, Vuong Quéc Anh, Ha Lan...) da cong bé thai gian
dé dat dugc muc tiéu va tién téi trung hoa khi hau. Mét s6
thanh phé & Phan Lan da dat muc tiéu trd trung hoa carbon
vao nam 2030 dén nam 2035. Day sé la nhirng bai hoc cho cac
nudc cdng nghiép va dang phat trién. Co thé ké dén, thanh
pho Espoo dat muc tiéu trung hoa carbon vao ndam 2030 va
gidm phat thai I1én t6i 80% (giai doan 1990 - 2030). Trong do6,
tap trung vao cac giadi phap nang lugng théng minh va san
pham nang lugng khéng phat thai (Espoo, 2021). Thanh phd
Helsinki dat muc tiéu trung hoa carbon vao nam 2035 va
gidm phat thai lén t&i 80% (giai doan 1990 - 2035). Thanh phé
gidm KNK tU viéc sir dung nang lugng trong cac cong trinh
Ién tGi 82% giai doan 1990 - 2035. Gidm 69% ngudn phat thai
KNK tUr giao théng (dién héa cac phuong tién).

Ngoai ra, mot s6 qua trinh chuyén ddi & cac thanh phd

clia Ban Mach va Ha Lan trong qua trinh ap dung khung chi
tiéu giam phat thai khi carbon da dugc néu ra bdi hoc gia
S.M. Allison, L. Bundgaard (2015). Thanh phé Zoetermeer xac
dinh chién lugc gidam phat thai khi carbon bat dau tir nam
2007 dén nam 2030. Muc tiéu dai han trong viéc trung hoa
carbon 100% dé&n nam 2030 bao gom: Nhiét do, nudc nong
va lam mat. Thanh phé Eindhoven tap trung vao méi trudng
xay dung. Thanh phé Sonderborg: Trung hoa carbon bao
gém tat ca cac linh vuc nang lugng va van tai (khong bao
gém: Van tai dudng sat, xe Iia, dudng hang khéng). Vai muc
tiéu tr ndm 2010 - 2015 phat thai khi carbon sé gidam 25%, tu
nam 2016 - 2029 phat thai khi carbon gidm 75% (sé duagc chia
lam nhiéu giai doan khac nhau). Thanh phé Copenhagen
dang tré thanh TP dau tién huéng t6i trung hoa carbon tinh
dén nam 2025. Giam thiéu nhitng nguyén nhan do bién ddi
khi hau gay ra, trong do6: 74% san xuat nang lugng, 11% di
chuyén xanh, 7% tiéu thu nang lugng, 6% sang kién mai, 2%
sang kién quan ly thanh phé. Huéng dén viéc t6i uu hda cac
déi tuong sau dé gidm phéat thai carbon trong thanh phé:
Tiéu thu dién ndng, nang lugng trong qua trinh san xuét,
di chuyén xanh, nhiing sdng kién mdi trong viéc van hanh
thanh phé bao gém: Xay dung, dién nang, khi dét, van tai va
céng nghiép. Chién lugc dugc chia thanh cac giai doan thuc
hién, giai doan th nhat tir nam 2009 - 2012, 2013 - 2016, 2017
- 2020, 2021 - 2025.

TU kinh nghiém trén, muc tiéu “trung hoa carbon” mang
tinh linh hoat hon la muc tiéu “carbon tr& vé bang 0” (hay la 0
cac-bon). Trong khi “0 carbon” doi héi loai tris tat ca cac phat
thai carbon thi trung hoa carbon cho phép bu - trir phat thai
théng qua viéc mua ban qua bén thi ba ndm ngoai pham vi
thanh phé (Kennedy va Sgouridis, 2011).

b. Cdc thanh t6 déi véi dé thj trung hoa carbon

Hoc gia Salvia va déng nghiép (2021) cling chi ra rang
nhiéu yéu té quyét dinh dén thuc hién cam két Thoa thuan
Paris 2015 trong viéc cat giam phat thai KNK va carbon vé 0
trong mét giai doan nhat dinh cla phat trién dé thi, cac yéu
t6 dé 1a: Quy méd dan s6 dé thi; chinh sach gidm thiéu tac
doéng BDKH.

Bén canh d6, mé hinh FML (system dynamic models, cong
cu cho quy hoach d6 thij), cac hoc gid Fong, Matsumoto va
Lun (2009) da mo6 phéng du dodn mduc tiéu thu nang lugng
cla d6 thi va muc phat thai carbon. Péi véi cac nudc dang
phat trién cling nhu cac d6 thi dang bung né dan sé thi thiéu
thong tin, di liéu dau vao dé mé hinh du doan FML dugc
chinh xéc. M6 hinh FML bao gém 4 tiéu mé hinh trong phat
thai carbon tai d6 thi va la nguén chinh tiéu thu nang lugng
trong d6 thi: 0, thuong mai, cdng nghiép, giao thong.

Ngoai ra, mét sé chinh sach quan tri cit giam phat thai
carbon trong dé thi bang gidi phap quy hoach ngoai céong
cu quy hoach mé hinh mé phoéng vé phat thai carbon nhu:
(1) Uu tién s dung giao théng céng cong hon giao théng
ca nhan; (2) Pau tu vao phat trién co s& ha tang dé thi; (3)
St dung nguén tai nguyén dat hiéu qua (tai nguyén co6 han
va phat trién do thi nén). (4) Giai phap mang xanh han ché
phat thai carbon; tang kha nang hap thu va gil carbon. Mang
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xanh da truéng thanh khé la gidi phap hap thu carbon hiéu
qua. Mot sé giai phap thay thé céng nghé truyén théng bang
cédng nghé cao, st dung nang lugng hiéu qua ciing cho két
qua mé phéng cit gidm phat thai carbon dang ké.

Vé cdu truc d6 thi va nang lugng, theo Owens (1986) hinh
thiic @6 thi phan anh ciu tric khéng gian dé thi (s&r dung
dat) xac dinh nhu cau va tiéu dung nang lugng (vi du vé
giao thong va néng lén khu vuc ndi d6) va cac co hdi cho hé
théng nang lugng thay thé (kha thi). Nhiing dac diém hiéu
qua nang lugng clia cau truc khéng gian bi anh hudng béi su
nén, st dung dat tich hgp, nhém chuyén di, cac don vi do thi
doc lap vé kich ¢ va sé lugng. Hoc gia cling miéu ta “dé thi
nén”, “hinh thic quan dao” va “cau tric 6 vudng tuyén tinh”
dugc xem nhu céc loai cdu truc khong gian dem lai hiéu qua
nang lugng.

Nghién ctiu & céc nudc Bac Au ciing chi ra réng, “su tap
trung phan cdp/ phan tan co6 thé 1a hinh thic dan cu dem
lai hiéu qua nang lugng nhat & pham vi viing réng 16n”. Cac
thanh phé mat dé cao va tap trung dugc quan tam cho viéc
gidm su can thiét di lai bang 6t6 (Naess, Sandberg & Roe,
1996). Newman va Kenworthy (1988) cung cap minh chiing
rang, cac yéu té vi tri anh hudng I6n dén tiéu thu nang lugng
(fuel/ chat dét) hon la tdc nghén giao thong. Noéi cach khac,
cac cau tric dé thi nén, phat trién tap trung tao diéu kién va
tng hé su sir dung hiéu qua nang luong trong cac thanh phé
(Fertner & Grobe).

Nghién ctiu vé hé théng giao théng va hinh thic dé thi
cho thdy, “hinh thiic d6 thi khong chi tao nén su di chuyén,
su di chuyén cling tao nén hinh thic dé thi”. Giao théng
céng cdng can dugc két hgp véi st dung dat va quy hoach
giao thong dé han ché st dung 6td va dinh hudng phat trién
huéng téi cac diém trung chuyén (Anderson, Kanaroglou, &
Miller, 1996).

Qua trinh @6 thi hoa nhanh (6 Trung Quéc hon 35 ndm qua)
da thic ddy phat trién kinh t€, dem lai thay d&i xa hoi ca ban
va giup lam tang tiéu chuan séng clia dan s6 dé thi va néng
thon. Giai doan tdi, phat trién d6 thi can phai thich nghi tiép
can xanh haon va carbon thap, cach ti€p can tap trung vao si
dung dat dai, nang lugng va cac nguon luc hiéu qua. Chinh
phi Trung Quéc nhan ra su can thiét vé chat lugng do thi héa.
Thang 4/2014, Trung Qudc da ban hanh tai liéu quan trong, tiéu
dé “Quy hoach qudc gia vé hinh thic d6 thi hoa mdi giai doan
2014 - 2020 hudng dén nhirng nguyén tac hudng dan can ban.
Nhiing nguyén tic vé&: Thuc hién phat trién dé thi cong bang
va trong tdm con ngudi; t6i uu hoa quy hoach dé thi (urban
layout) nhdn manh vao dé thi nén va hiéu qu; theo dudi “van
minh sinh thai” va tang trudng xanh va carbon thap; bao tén
di san van hoéa va dac trung ban dia. Do dé, nhiéu thanh phé
Trung Qudc da cong b tam nhin va muc tiéu phat trién xanh
va thuc hién nhiing du an thi diém y tudng mdi, nhu Eco-City,
Low Carbon City, Livable City, Smart City va Health City.

3. KHA NANG PHAT TRIEN MO HINH PO THI TRUNG
HOA CARBON G VIET NAM
a. Trong nudéc
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Hién nganh Xay dung ban hanh Ké hoach hanh déng ctia
B6 Xay dung (2020) vé (ing pho véi BDKH giai doan 2021 -
2030, tdm nhin dén nam 2050 thuc hién cam két cta Tha
tudng Chinh phu tai COP26 da xac dinh cac muc tiéu: Xay
dung va thuc hién 16 trinh cam két ctia Nganh trong viéc
thuc hién cam két clia Viét Nam tai COP26 vé phat thai rong
bdng “0” vao nam 2050; gidm nhe phat thai KNK t&i thiéu giai
doan dén nam 2030 cGa nganh Xay dung la 74,3 triéu tan
CO, tuang duong (CO,td) dén nam 2030, it nhat 25% khu do
thi mdi dat tiéu chi khu d6 thi xanh, phat thai carbon thap.
100% céng trinh dau tu mdi va cac cong trinh stia chira cai
tao phai tuan tha quy chuén, tiéu chudn vé st dung ning
lugng tiét kiém hiéu qua; ban hanh co ché khuyén khich phat
trién cong trinh xanh, khu dé thi/dé thi xanh, khu dé thi/dé
thi phat thai carbon thap.

VEé linh vuc méi trudng, ké hoach quéc gia vé quan ly chat
lugng moi trudng khdéng khi giai doan 2021 - 2025 dugc B
TN&MT ban hanh. Theo ké hoach dén hét ndm 2023, ca nudc
sé cO 50% s6 tinh, thanh phé hoan thanh va cong bé két qua
kiém ké khi thai. B& TN&MT sé t6 chuc thuc hién kiém ké cac
nguén phat thai khi, bui (Mai Chi, 2022).

Thém n(ia, chién lugc hudng tGi nén kinh té xanh, trung
hoa carbon, dong gop vao han ché gia tang nhiét do toan
cau theo 4 muc tiéu chinh: Giam cudng dé phat thai KNK trén
GDP; xanh héa cac nganh kinh té&; xanh hoa 16i s6ng va thuc
ddy tiéu dung bén virng; xanh hda qua trinh chuyén déi trén
nguyén tic binh ddng, bao trum, nang cao ning luc chéng
chiu. Cac dia phuong va cac co quan lién quan tién hanh trién
khai thuc hién theo K& hoach hanh ddéng quéc gia vé tang
tudng xanh giai doan 2021 - 2030 tap trung xac dinh cac hoat
déng cu thé, thai gian thuc hién, phan céng trach nhiém va
nguén luc huy déng tuong ung.

VEé linh vuc xay dung, chién lugc quéc gia vé tang trudng
xanh giai doan 2021 - 2030, tam nhin 2050 da xac dinh dén
nam 2030: Ty lé chat thai ran sinh hoat d6 thi dugc thu gom,
xtt ly ddm bao tiéu chudn, quy chudn theo quy dinh dat
95%; ty |é chat thai ran sinh hoat d6 thi dugc thu gom chiém
10%; ty lé nudc thai d6 thi dugc thu gom, xt ly ddm bao tiéu
chuén, quy chuan theo quy dinh lan lugt dat trén 50% doi
vGi d6 thi loai Il trd 1én va 20% déi vai cac loai dd thi con lai;
ty Ié ddm nhan cla van tai hanh khach céng cong tai cac do
thi dac biét, dé thi loai | 1an luot dat it nhat 20% va 5%; it nhat
10 d6 thi phé duyét, thuc hién Dé an téng thé vé phat trién
d6 thi tang truéng xanh theo husng dé thi théng minh bén
viing. D&n nam 2050: 100% ty lé chat thai ran dugc thu gom,
xU ly dat tiéu chuén, quy chudn qudc gia, trong dé han ché téi
da viéc chon 1ap chat thai rdn hitu cg, chat thai co thé tai ché;
100% cac do thi xay dung dong bo va hoan thién hé théng
thoat nudc, xéa bd tinh trang ngap ung tai cac doé thi; 100%
nudc thai dugc xt ly dam bédo quy chuén ky thuat trudc khi
xa ra nguon ti€p nhan; ty 1é dm nhan cda van tai hanh khach
céng cdng tai cac d6 thi dat biét, dé thi loai | lan lugt dat it
nhat 40% va 15%; it nhat 45 dé thi phé duyét, thuc hién Dé an
téng thé vé phat trién d6 thi ting trudng xanh theo huéng
dé thi théng minh bén viing (Bé Xay dung, 2021).
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b. Phuong phdp tiép can va huéng gidi phdp gidm thiéu cdc-bon

Theo huéng dan Ké hoach thanh phé trung hoa carbon
nam 2050, Kwi-Gon Kim (2022) chi ra mét s6 nguyén tac can
ban khi lap ké hoach, d6 la: L6 trinh ctia thanh phé cat giam
phat thai dé dam béo trung hoa carbon vao nam 2050; thiét
lap muc tiéu trong cay xanh lam téng do che phi cay xanh
vao nam 2030 va 2050; tinh toan viéc c6 lap carbon, ti€p can
du bao BAU quan tdm dan s6, tdng trudng kinh té, d6i mai
c6ng nghé, thay déi ing x clia ngudi dan; cac du an trung
hoa carbon; dén bu carbon.

Thém nia, Jiajia Wang va dong nghiép (2021) chi ra
phuong phap dénh gia vong dai (life cycle assessment/ LCA)
gilta “phat thai carbon” véi “hiéu qua gidm” trong van hanh
cong trinh d6 thi. TU d6, xem xét khéng gian xanh phu hop
hinh thanh, phat trién “bé chita carbon” nham cai thién va
gidm thiéu carbon theo mé hinh trén.

Mang xanh dé thi la phan thiét yéu gitp diéu hoa khi hau,
cai thién lugng CO, c6 trong khong khi gép phan giam thiéu
phat thai KNK va tao canh quan d6 thi. Huéng ti€p can nay
nham udc tinh mat d6 cay xanh, tinh toan lugng phat thai
KNK va kha nang hap thu KNK bi hé thong cay xanh. Qua do,
danh gia dugc muc d6 can bang gitr trr lugng CO, hap thu
trong cay xanh so vdéi lugng khi thai nha kinh cung thai diém.

4. THAY CHO LOI KET

Cac db6 thi déng vai tro trung tam trong cac nd luc cat
gidm phat thai KNK toan cau. Mac du téng dién tich dat cua
thé giGi danh cho cac dé thi chi chiém 2%, cac d6 thi van
chiém 2/3 2 muic nang lugng tiéu thu va tao ra 70% lugng khi
thai gay hiéu ing nha kinh (LHQ, 2016, A. Sodig, 2019). Nham
dat dugc cac muc tiéu cat gidm phat thai carbon cla thé gidi
cling nhu ctia Viét Nam thi cac thanh phé chinh la hat nhan
cla cac né luc, chtl ddng phat trién thanh cac dé thi khéng
phat thai. D6 thi khong phat thdi hay con goi la do thij trung
hoa carbon la d6 thi giam phan 16n lugng khi thai cac-bon va
bu dap lugng khi thai con lai, d&€n muc cac hoat ddng ctia n6é
khong lam tang lugng khi thai rong. Hién tai, 708 thanh phd
da tham gia cudc dua véi cam két loai bo khi thai vao nam
2050 (Karim Elgendy, 2021).

Cac dé thi can dugc hé trg trong viéc xay dung va danh
gia cac ké hoach va hanh déng, phét trién cac y tudng sang
tao va déi mdi va tdng cudng hap tac véi cac bén lién quan
trong viéc phat trién dé thi trung hoa carbon; Déng thai, ddy
manh cac nghién ciu vé déng luc va rao can, cung cap cac
kinh nghiém dién hinh hitu ich tif cdc quéc gia trén thé gi6i
la co s& dé€ ho trg cac do thi trién khai muc tiéu day tham
vong vé trung hoa carbon.. .; la nén tang cho cac huéng phat
trién thanh phd, mai trudng ngay cang bén viing hon & Viét
Nam va thic ddy s6m hoan thanh cam két clia ching ta tai
COP26.
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TU CHINH SACH BEN CUOC SGNG

M6 hinh “Dé thi carbon thap” véi TP.HCM

>TS.KTS NGUYEN LAM’

TP.HCM hien dang t6 chuc thuc hién diéu chinh dé an “Quy hoach chung TP.HCM dén
nam 2040, tam nhin dén nam 2060". Thdi diém nay, rat thich hop dé léng ghep cac
giai phap vé xay dung mé hinh “Dé thj carbon thap”.

1.BOI CANH VA MUC DiCH

D6 thi von la nguén phat thai khi CO, chinh, uéc tinh chiém
han 70% lugng khi thai CO, toan cau. O Viét Nam, TP.HCM c6
téc do d6 thi hoa nhanh va tang truéng nhanh. Diéu nay da
thac ddy gia tang khodng cach chénh léch giau nghéo, thay
d6i hanh vi clia cdng déng, nhu cau va muc d6 st dung nang
lugng sé tang doét bién.

Trén con dudng phat trién, TRHCM dang déi mat vai rat
nhiéu thach thic vé méi trudng xa hoi. Cac van dé ctia do
thi dang trd nén thudng xuyén, tram trong va dién ra cuc bd
hon. D4 la tac dong tiéu cuc clia bién di khi hau, tinh trang 6
nhiém khoéng khi, & nhiém nguén nudc, tinh trang ket xe; phat
trién ha tang ky thuat giao théng, cap thoat nudc va thu gom
rac thai chua déng bo véi nhu ciu phat trién kinh t& xa hoi, dan
dén sy mat can déi, thiéu stic hut ctia mét do thi hang dau dat
nudc... Nhitng diéu d6 chi ra rdng, thanh phé dang phat trién
thiéu tinh bén viing, tac ddng tiéu cuc dang ké dén cac hoat
déng kinh té d6 thi, nci déng vai tro dat cac co s& ha tang kinh
té va xa hoi quan trong.

Trudc tinh hinh d6, dé phét trién dé thi bén virng lau dai,
viéc sit dung nang luong hiéu qua, tiét kiém, cat giam khi thai
CO, la can thiét, dap Uing cac muc tiéu ting phé vai bién déi khi
hau. Ngay 08/9/2021, UBND TP.HCM ban hanh Quyét dinh s6
3273/QD-UBND vé ban hanh K& hoach hanh dong ting pho véi
bién d&i khi hau giai doan 2021 - 2030, tdm nhin dén 2050 trén
dia ban TPHCM “V&i muc tiéu dén nam 2030 giam 10% phat
thai khi nha kinh, sé tang lén 30% néu c6 su ho trg ti cdng
déng quéc té”.

TP.HCM hién dang t8 chuic thuc hién diéu chinh d6 an “Quy
hoach chung TPHCM dé&n nam 2040, tam nhin dén nam 2060,
Thai diém nay, rat thich hgp dé 16ng ghép cac giai phap vé xay
dung m6 hinh “Dé thi carbon thap”™ vao d6 an Quy hoach
chung, sé la tién dé co s& phép ly quan trong sau nay dé trién
khai xdy dung cac chuong trinh, du an quy mé nho di vao thuc
tién d&i sdng xa hoi.

* 8¢ Quy hoach - Kién triic TP.HCM
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Il DE XUAT CAC GIAI PHAP LIEN QUAN PEN LINH VUC
QUY HOACH PO THI VE XAY DUNG MO HINH “PO THI
CARBON THAP”

DPé nang cao chat lugng cudc séng, hudng dén tang
trudng xanh, nham xay dung moé hinh “Do6 thi carbon thap”
trén dia ban TP.HCM va dé xudt cac gidi phap 6 lién quan nhu
sau (bang 1):

a. Cau trug, hinh thai dé thi va hé théng giao théng:

- Phuong cham thuc day tich hop cac chiic nang d6 thi
can thiét doi véi cudc séng hang ngay nhu: Co sé y té, dich
vu thuong mai, nha &, phuc Igi xa hoi, giai tri... s dung dat
hén hgp, da muc dich vai nguyén tac téi co cau khu 16i, cai tao
chinh trang khu dan cu trung tadm tap trung, tich cuc dau tu ha
tang xady dung cac thanh phé vé tinh mai. Véi muc dich kién
tao thanh db thi phat trién s6i dong sam uat, va tiép tuc duy
tri y tudng mo hinh dé thj vé tinh phan tan nhdé gon nhung
khong dong, hop logic theo cau tric khéng gian ma da tam,
bé tri noi & sinh hoat gan nai lam viéc, thuan lgi san xuat, tién
Igi sinh hoat. Muc dich cu6i cuing nham huéng téi mo hinh dé
thi ty tdc, c6 kha ndng chéng choi vai cac thach thiic va phat
trién bén viing.

- Dinh huéng mé hinh phat trién dé thi gén két phat trién
hé thong giao thong cong cdng theo huéng TOD va téi uu hda
cdu trac giao théng do thi theo hudng d6 thi nén; khu vuc 16i
trung tadm sé co ha tang xa hoi thuong mai va dsi séng co ban,
dap Ung day dt moi nhu cau sinh hoat clia ngudi dan véi cu ly,
khoang cach di chuyén ngan.(Hinh 1)

Suthay d6i cau truc d6 thi huéng dén dé thi carbon thap (1)

- Pinh hudng ddy manh su phét trién cla hé théng giao
thong cong cdng trong ndi d6 va dudng cao toc két néi gilra
cac thanh phé dé tao thanh hé théng giao théng da chiéu, han
ché t6c d6 tang trudng clia giao théng ca nhan.

- Xay dung, cai tao cac nha ga, bai bén xe, tram trung
chuyén, hé théng xe bus, phuong tién giao thong céng cdng.
Quy dinh nghia vu bat budc d6i véi quy hoach xay dung mang
luGi bai dé xe ngam va trén cao tai cac khu vuc dan cu déng
duc, cai thién dich vu giao théng tuyén xe bus nhu chinh
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sach gia vé va lich trinh hoat dong, trién khai khoa hoc céng
nghé théng minh quan ly, giam sét... S& dung, khai thac cac
phuong tién giao thong van tai hang hoéa I6n véi phuong thiic
van chuyén va giao hang chung, it gdy 6 nhiém huéng dén su
dung hiéu qua muc dau tu... Nhu vay, nhin tir goc dé tiéu thu
nang lugng sé giam dang ké trong qua trinh phat trién do thi,
dép ting nhu cau chung cta xa hoi.

- Xay dung phat trién dé thi huéng dén thanh phé suc
khde, hoat dong thé duc thé thao. Tich cuc phat trién mang
tuyén xe dap, tuyén di b6, tao via he va lan dudng danh cho
xe dap, nang cao s6 lugng st dung phuong tién giao thong it
thai carbon, than thién v&i méi trudng, huéng dén thiét ké ha
tang hé trg phuc vu ngudi thuong tat gia yéu... va phat trién
manh mé phuong tién carbon thap nhu xe dién, gidm thiéu
giao thong phat thdi carbon trong cac khu dén cu.

- Xay dung, khai thac hé théng giao théng dudng thuy, cac
bén dau, d6 nham hé trg giao théng chung cho thanh phé giai
quyét bai toan ket xe, va cé thé khai thac két hgp phat trién du
lich séng nudc, dich vu thé thao, phuc héi "danh thic séng Sai
Gon" gén vaéi hinh anh do thi song nudce xua.

- Kién tao khong gian di bo sé khuyén khich va tao ra van
hoa di bo, thuc ddy st dung giao théng cong cong, phuong
tién phi co gidi. Qua dé sé lam gidm thi€u nhu cau su dung
phuong tién co gidi ca nhan, gidm Un tac giao thong, gidm tiéu
hao néang lugng va & nhiém méi trudng.

b. Hoat ddng kinh té:

- Quy hoach phét trién nén “kinh t& dém”, khi “thap sang”
kinh t&€ ban dém thi véi muc téng nang lugng tiéu thu ngay va
dém cda dé thi can bang, dan dén su tiéu hao nang lugng sé
han ché thap nhat, hiéu qua st dung nang lugng tot nhat. Vi
vay, can phat huy, tan dung t8i da cac tai nguyén, nguén luc
tai ch6, nguon luc tai nguyén du lich; van hoa nghé thuat va
am thuc dac sic... tao nén cac khu vuc thuong mai, t8 chiic
tuyén phé khéng gian di bd vao budi téi dem lai nhiéu lgi ich
thiét thuc nhu cung cap dich vu vui chai, giai tri vé dém gan véi
céac hoat ddng van hoda, thé thao, mua sdm... nham thu hat du
khach tao ra ca hdi phat trién kinh té€ mdi, tao viéc lam, nang

Bang 1

STT | Cau phan N6i dung dinh hudng

1 Cau trdc, hinh thai do thi Nén, phan tan, do thi vé tinh...

2 Hé thdng giao thong TOD, giao thong xanh. ..

3 Hoat ddng kinh té Kinh t& dém, kinh té tuan hoan. ..

4 Nang lugng Nang lugng xanh, nang lugng tai tao. ...

5 Hé sinh thai Vanh dai xanh, hé thong kénh rach...

6 | Cong trinh xanh-Blue zones | Reduce (gidm thiéu) - Reuse (tdi st
dung) - Recycle (tdi ché), va nang luc
cong nghé...

7 | Taichinh, thué Ho trg kinh phi phét trién, Uu dai vé
thué...

EGGOG > Gﬂ‘b-o 4 ajh-o

Hinh 1. S thay doi cdu triic do thi huéng dén do thi carbon thip

cao thu nhap va ddi séng ctia ngudi dan.

- Lua chon, thuc hién, chuyén dich, di d&i cac nha xudng
san xuat, xi nghiép gay 6 nhiém trong cac khu dan cu va diéu
chinh chtic nang cac khu dat nay thanh dat céng cong chiic
nang cong vién cay xanh dé phuc vu cdng dong. Tai cac khu
cong nghiép khéng nguing ap dung nhiing cdng nghé khoa
hoc ki thuat t6i tan hién dai, it tham hut lao déng, st dung it
tai nguyén hon, dong thai giai quyét nhiing thach thiic vé méi
trudng, tap trung vao viéc ddy nhanh chuyén déi nganh nghé
truyén théng sang phat trién nganh kinh t& tuan hoan, nganh
gdy 6 nhiém sang nang lugng sach, nén kinh té xanh, cai thién
cac dich vu cdng cong. Muc tiéu huéng dén trd thanh mot
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trung tam nang lugng tai tao khu vuc, tham gia sau vao cac
chudi san xuat cdng nghiép phu trg vé nang lugng sach, kinh
té tuan hoan.

c. Nang luong:

- Ngoai viéc trién khai cdu tric dé thi nén, thic day st dung
phuong tién giao théng cdng cdng nhu md ta & trén, can giam
viéc sirdung nang lugng c6 nguén goc tir nhién liéu héa thach
& céac thanh pho, khu vuc kinh doanh va dan cu. Diéu quan
trong hon la phai gidam muc d6 st dung tiét kiém, tranh lang
phi khi khéng can thiét.

- Tich cuic st dung nang luong tai tao vao dé thi, vai viéc lap
dat cac tam pin mat trdi... trong khu vuc cdng vién, nha may xu
ly nudc thai, bén cang... ddng thai chi y dén hiéu qua cung cap
nang luong 8n dinh va can bang tiéu thu nang lugng (lién quan
dén kinh t& dém), phat trién ha tdng mang ludi dudng éng dung
chung, tan dung triét dé€ nhiét thai trong cac nha may nang
lugng, trong cac khu cdng nghiép, khu xtr ly nuéc thai va dudng
6ng nudc thai, nudc thai la ngudn nang lugng tén tai déi dao va
6n dinh trong cac thanh phé théng qua mang lugi dudng éng
thodat nuéc, nham bé sung & nhiing khu vuc cé nhu cau, y tudng
thuc hién theo mé hinh kinh té€ tuan hoan.

- Trong cuéc s8ng hang ngay, viéc giam thiéu lang phi, han
ché nhiét thai nhu may diéu hoa, dién thap... can dugc giai
quyét nghiém tuc vi khi nén kinh t€ phét trién cao quy mé 16n,
nhu cau muc tiéu thu nang lugng du kién sé con tang hon niia
trong tuong lai.

d. Hé sinh thai:

- Mang xanh la kh&i nguén cung cép CO, cho db thi, la
b6 loc khi thai tu nhién dé thi, thic ddy xay dung thanh phé
carbon thap, théng qua viéc diéu hoa khi hau, gian ti€p lam
gidm sir dung may diéu hoa, gidm lugng khi thai CO,, st dung
hiéu qua nang lugng sinh khai la rat quan trong. Vi vay, chu
trong md& rong mang xanh d6 thi, nham tang thém dat céng
vién va mang xanh céng cdng gan vdi nhiém vu tiéu thoat
nudc tu nhién cho do thi, lam tang chi tiéu binh quan cay xanh
cdng cong, va ty |é che pht cay xanh. (Hinh 2)

- Tan dung khai thac t6i da cac khoang khéng gian dong,
khéng gian doc séng va doc bién, doc tuyén Metro, va khong
gian bi bd quén nhu nha may, xi nghiép bé hoang... d€ méra
nhiéu hon nita cho Thanh phé, khéng gian xanh, khéng gian
nghi ngai gidi tri, va khéng gian séng mdi.

- Thiét lap va béo vé “vanh dai xanh” gilta d6 thi va néng
thon, trong vanh dai xanh khéng chi danh cho céng vién, san
choi, ma con ¢6 thé dugc st dung dat sdn xuat ndng nghiép.
Hinh thanh nén hé théng vanh dai xanh ma rong theo hudng
vong tron déng tam cho ca khu vuc, xanh héa nhing dai 16
xanh, via he va lan dudng xe dap.

- Phan bé diéu chinh mang xanh, cai thién méi trudng sinh
thai do thi, xay dung ring nhan tao I6n 6 khu vuc ngoai 6, hinh
thanh mang xanh phan bé xen ké gilra bén trong va bén ngoai
d6 thi, nham tao ra su lién két thanh hé théng khéng gian mé
va khéng gian cay xanh luén luén hién hiru & moi noi.

- V6i chiéu dai khoang 2.000km, hé théng kénh rach via
€6 vai trd quan trong trong qua trinh hinh thanh va phat trién
TP.HCM, vura tao nét dac trung cdnh quan tu nhién, déng gép
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vao hinh thai khong gian d6 thi. Trong d6, khéng gian xanh va
maét nudc 1a thanh t6 quan trong trong phat trién d6 thi, nham
nang cao chat lugng séng cla cu dan dé thi, cai thién vi khi
hau, gidm thiéu 6 nhiém khong khi, dic biét la tao ra nhiing
gia tri gia tang cho bat dong san. Vi vay, can cai tao cac dong
kénh, két hgp vdi thiét ké canh quan kién truc cai thién diéu
kién méi trudng séng cho ngudi dan tét haon, xem xét Ung
dung dua cac dong khoéng khi, gié mat tir cac dong séng, bién
thong qua phan bé theo hé d6 cao céng trinh va cac tuyén
dudng giao théng vao d6 thi theo tu tudng “Con dudng cla
gi6 - Ventilation lane/path” dé lam mét d6 thi, giam hiéu ting
dao nhiét d6 thi, gan vai nhiém vu bao vé an toan ngudn cung
cap nudc sach cho ca Thanh phé.

- Can cha y dén hé sinh thai dac thu mién séng nudc, can
bdo ton va st dung moét cach hgp ly dat ngap nudc va cac
ngudn tai nguyén tir dat ngap nudc nhu & ring sinh quyén
Can Gig, khu vuc néng thén chua bi d6 thi héa manh nhu Can
Gig, Binh Chanh, Ct Chi...

Va chu y trong khi thi céng xay dung cac cong trinh chéng
sut lan, sat 16, ngap ang... can trién khai dung ky thuat mém
vla bdo vé hé sinh thai, phu hgp véi tu nhién, gia thanh ré,
dé ap dung trién khai, gidm nhe thién tai déng thai phéi hop
phat trién néng nghiép xanh, sach, cung cap luang thuc cho
Thanh phé.

e. Cong trinh xanh:

Theo nhu “Sang kién kinh té xanh clia Chuong trinh Moi
trudng Lién Hop Qudc (UNEP)”, 3R trong nén kinh té€ xanh la
Reduce (gidm thiéu) - Reuse (tai st dung) - Recycle (téi ché), va
nang luc cdng nghé sé la chia khéa hé trg phuc héi nén kinh té
xanh trong tuong lai. ©

- Phat trién, s&r dung phd bién cac ning lugng tai tao nhu
nang luong mat trdi, nang lugng gio. .. nham khai thac, tan dung
stic manh cua ty nhién. Khuyén khich sir dung cong nghé xay
dung va vat liéu than thién v6i méi trudng, tiét kiém nhién liéu,
nang lugng tai tao trong qua trinh xdy dung, nghién ctu vat liéu
c6 carbon ham chua thap va nang cao hiéu qua st dung nang
lugng clia cong trinh xay dung hudng téi tuong lai bén ving.

- Trong thiét ké can xem xét su can bang gitta méi trudng
bén ngoai va bén trong cdng trinh; chi trong, nd luc gin gitt dé
gidm thiéu cac tadc dong dén mai trudng tu nhién bén ngoai
va hé sinh thai. Cac gidi phap dang dugc thuc hién dé lam mat
va gidm thai nhiét nhu xanh héa céng trinh, céng trinh che
mai két hop véi mo hinh vudn rau, phd xanh cac mat cda toa
nha, bao tén céc cdng trinh kién trdc c6 gia tri, khuyén khich
thiét ké than thién méi trudng thi chi tiéu quy hoach dugc
xem xét gia tang. D& thuc day thuc hién thanh phé c6 ham
lugng carbon thap, cing can khuyén khich cht s& hiu thuc
hién cac bién phap nhu tién hanh danh gia, diéu tra lién quan
dén lugng khi thai CO,, bao gém hanh vi clia ngudi dan, chl
s& hitu cong trinh nham cai thién hiéu qua hoat déng cla cac
cong trinh hién cé.

- Khi xdy dung cac cong trinh chd dong st dung nguyén
liéu than thién méi trudng thay vi thép hoac xi mang, nham
6 thé gidm tiéu thu nhitng nguyén liéu tiéu tén nhiéu nang
lugng trong qua trinh san xuat.



tapchiaydung. v

- Khuyén khich va dinh huéng déi véi méi du an phat trién
d6 thi mai la mét “Blue Zones™ thiét ké khong gian s6ng,
nhdm tao ra méi trudng lanh manh hon, lam nén tang dé thay
d6i van héa hanh phtic, séng khde, séng trudng tho han, gidm
chi phi cham séc stic khoe va céi thién ndang suat clia luc lugng
lao déng, la viing khu vuc ma ai cling muén dat chan dén va
sinh séng cho dén cudi cudc dai.

Theo s6 liéu tir T8 chic Tai chinh Quéc té (IFC) - Hé théng
chiing nhan céng trinh xanh tai thi trudng Viét Nam ghi nhan,
dén 30/6/2023 tai TPHCM mdi chi c6 dugc 1.264.060 m? dién
san GFA dugc chiing nhan céng trinh xanh, nhu vay so véi quy
mo va tiém nang xady dung céng trinh kién trdc xanh la con
kha khiém tén. Vi vay, déi véi cdng trinh xay dung quy mé 1én
phai ¢ cac bién phap bat budc vé gidi phap tiét kiém nang
lugng, cé kha nang cung cap nang lugng doc lap, st dung
ndng lugng téi tao, nang lugng tuan hoan ¢é hiéu qua.

- Bén canh viéc kip thdi cap nhét, bé sung cac quy dinh
mai, vé méi trudng, vé thich ting bién d&i khi hau va huéng
dén xay dung phat trién “D6 thi carbon thap”, can dat ra nghia
vu bat budc doi véi cac du an dugc phé duyét va xay dung
phuong an phai it tac ddng mai trudng va dat quy chuan lién
quan dén thiét ké xanh, kién tric sinh thai tuong tu tiéu chudn
LOTUS, LEED, EDGE...; can bién tap thanh cdm nang huéng dan
hodc quy ché chi tiét, tap trung chuyén sau hon vé giai phap
dé hudng dan, trién khai thuc hién “D6 thi carbon thap” trén
dia ban thanh phé. Ngoai ra, cling cén tao ra co ché khuyén
khich, trao thudng cho cdc hang muc dat tiéu chi “Do thi
carbon thap”, va dinh kém theo ché tai xt phat khi vi pham.

f. Tai chinh, thué:

- Can tinh dén viéc ho trg kinh phi phat trién xay dung khéng
gian, mang xanh tai dia diém di doi, chi phi dén bu hé trg xay
dung cho cac du an phat trién dé thi carbon, chi phi t8 chiic
chiing nhan céng trinh xanh, hé trg xay dung cac céng trinh
xanh, cdng trinh tiét kiém, phong chéng thién tai. Cu thé nhu:

+ Tao co ché uu dai vé thué khi cac dy an cong trinh xay
dung nham hudéng dén d6 thi carbon thap, céng trinh déng
gop cang nhiéu, dién tich cang I6n thi sé dugc co ché uu dai
I6n hon.

+ Hb trg thué, vé tau, st dung dich vu lién quan dén giao
théng cong cong ma gdp phan tao ra lugng khi thai carbon thap.

+ C6 cac bién phap giam, hoan thué khi cong trinh kién
trdc, nha & dugc chiing nhan cong trinh xanh, céng trinh
hudng dén xay dung thanh phé carbon thap.

3.LOIKET

Ngay 24/6/2023, tai ky hop thit 5 Quéc hoi khoa XV, Nghi
quyét 98/2023/QH15 vé thi diém mot s6 co ché, chinh séch
dac thu phat trién TPHCM da dugc Quéc hdi thédng qua. Nghi
quyét nay dugc ky vong, sé gidi quyét nhiing van dé kho, tao
ra nén tadng hanh lang phap ly lam ca s& c6 thé thi diém nhiing
noi dung chinh sach mdi, trong dé cé thé dé xuat trién khai
thuc hién tién phong “d6 thi carbon thap”, trén co s& d6 nhan
rdng ra ca nudc. Pac biét, nham ddy manh hon nita thuc hién
muc tiéu hién thuc hoa cam két ctia Viét Nam tai COP26, “Viét
Nam cam két manh mé véi cong dong quédc té vé viéc dat muic

phdt trifn &6 thi wha lan

M& hinh hda chu trinh carbon cia hé thdng 86 thi
Hinh 2. M6 hinh chu trinh carbon ©

phat thai rong bang “0” vao nam 2050".

DE& thuc hién noi dung trén, tac gia khuyén nghi cac noi
dung sau day:

- Trudc hét, xay dung ban hanh tiéu chi danh gia cong trinh
kién tric, va du an dat “Dé thi carbon thap”, thi diém xay dung
thi diém céc mé hinh du én nhé tiéu biéu mdi, 4p dung co ché
tai chinh, khuyén khich khen thuéng.

- Truyén ba, phé cap, mé rdng chia sé kién thuic vé “dé thi
carbon thap” vé khoi day céc cudc thao luan céc sang kién xa
hoi vé xay dung thanh phé than thién véi méi trudng, nham
nang cao chat luong cudc séng, hudng dén tang truéng xanh,
Iy con ngudi lam trung tam phuc vu.

- Kéu goi su déng hanh cutia cac cac co quan phi chinh pha,
cdng ddng doanh nghiép, t8 chiic méi trudng, trung tam
nghién clu, gido duc dao tao... cung chung tay vé&i Nha nudc
trién khai thuc hién, xdy dung TPHCM ngay cang tugi dep,
hién dai nhung rat than thién vsi méi truong.

”
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Nguai di b6 dinh hinh phé di b6

> NGUYEN QUOC THANG"

Phé di bo dugc thiét lap td nhu cau cao ban cua con ngudi, do la su di chuyén. Vi hoat
dong di chuyén do, con ngudi da su dung khong gian di bo theo nhiéu cach khac nhau va
tao nén nhdng dac trung rieng, do chinh la van hda, tinh cong déng va su séng dong cua

mot do thi.

ay y tudng ti nhan dinh “Dau tién chung t6i dinh
hinh thanh phd - sau d6 thanh phé dinh hinh lai
chung t6i” (First we shape the cities - then they
shape us) ctia Jan Gehl trong “City of people” dé
ban luan vé phé di bo da dugc dinh hinh bgi ngudi di bo
nhu thé nao. Théng qua lang kinh ctia ngudi di bo dé nhan
dién cac hoat dong ctia con ngudi khi tham gia vao phé di
bd bao gém nhin, ding, diing tam thai, gap g8, vui chai,
gidi tri, mua sdm clng vdi thuc tién trién khai mé hinh phé
di b6 & nhiéu nai trén thé gidi va cac dac trung clia phé di
b6, nham xac dinh cac xu huéng tham gia cia ngudi di bo
va xu hudng quay vé véi thién nhién nho vao ky thuat ha
tang xanh sé tac déng dén phé di bé trong luang lai.
Tu khoa: Pho di b, do thi, khong gian cong cong, ha
tang canh quan, ha tang xanh.

1. MG PAU

Theo Jan Gehl [1], “biét di” 1a mot kha nang xuat hién
tU rat sém clia con ngudi, hanh trinh d6 khong chi la su di
chuyén ti noi nay dén noi khac, ma con hon thé nia, trén
hanh trinh di d6, ngudi di dé dang dung lai, tang toc, giam
téc d6, chuyén sang mét loai hoat déng khac nhu ding,
ngoi, chay, khiéu v, leo tréo hodc nam. Chinh vi: Cudc
s6ng dién ra trén budc di cho nén dé thi nén 1a noi t6t dé
di chuyén. Mét diéu kién tién quyét quan trong dé di bo
thodi mai va dé chiu la khéng gian dé di lai tuong ddi tu do
va khong bi can trg, khédng phai len 16i ra vao va khéng bi
x6 ddy b&i nhitng ngusi khac.

Vé mat ky thuat, phé di bé khéng qua 1 km; vé mat
thuc tién, cho dén nay, phan I6n cac trung tam thanh phé
c6 dién tich khoang 1 km?, diéu nay c6 nghia la mét quéang
* Khoa Kién triic, Truong Pai hoc Khoa hoc, Pai hoc Hué.
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duong di bo t 1 km trd xuéng sé dua ngudi di bo dén
hau hét cac chic nang trong thanh phé. Cac thanh pho
[6n nhu London va New York c6 cac mé hinh tuong Ung, vi
chiing dugc chia thanh nhiéu trung tam va quan (Hinh 1).

Khoang 500 m (1.640 feet) la khodng cach ma hau hét
ngudi di bé thdy chap nhan dugc. Tuy nhién, day khéng
phai la mét su that tuyét doi, bai vi nhitng gi dugc chap
nhan sé ludn la su két hgp gitta khoang cach va chat lugng
cla tuyén dudng. Néu muc dé thoai mai thap, quéang
dudng di sé nhu dai ra, trong khi néu 16 trinh tha vi, giau
trdi nghiém va thodi mai, ngudi di bo quén di khodng cach
va tan huéng nhing trai nghiém khi tham gia.

Mac khéc, “Phéi cadnh chiéu dai mét moi” mé ta tinh
hudng trong d6 ngudi di bd c6 thé nhin thoang qua da
biét toan b tuyén dudng trudc khi bat dau (Hinh 2). Con
duding thang tdp tudng nhu dai vé tan, khéng hda hen
nhing trdi nghiém thu vi trén dudng di. Khach bé hanh
mét mdi trudc khi budc vao cudc di dao d6. Nguaoc lai,
tuyén dudng c6 thé dugc chia thanh cac phan doan ¢6
thé kiém soat dugc, noi moi ngudi c6 thé di bd tir quang
trudng nay sang quang trudng khac, diéu nay sé pha vé
[6i di don thudn mot cach tu nhién hodc doc theo mét con
phé uén lugn hap dan c6 nhiéu su mai goi ngudi di bo di
tU phan nay sang phan tiép theo. M6t con phé quanh co
khéng phai ngodn ngoéo nhiéu dé€ ngan ngudi di bé nhin
rat xa xuéng pho, ma lién tuc di vé phia cac goc va khuc
cua, noi nhitng khung canh méi maé ra.

Ngoai ra, thiét k& do thi da tao ra cac kiéu, khéng gian,
hinh thai dé di bo: Nhu cau di bo trén khéng, su da dang
cla chat liéu lat nén dudng, di bo trén bac thang hay ram
déc, da tac dong dén théi quen, tam ly cla ngudi di bo
(Hinh 3).



Bén canh dé, cac tién ich hay cach té chiic phé di bo
cing dugc ghi nhan hiéu qua thu hat cong dong:

+ Tai Melbourne, Uc: Khu thudc dia Anh dugc thiét l1ap
lai thanh phé di bo vai phan di bé dugc ma rong, lat da
xanh dia phuong, dugc thiét ké véi nhiing tién ich hién dai.
Han nita, d€ tao nén hinh dnh phé di bd than thién, chién
lugc xanh dugc ap dung vdi 500 cay xanh dugc trong mdi,
dinh hinh hinh thai cho tuyén phé, déng thai thiét ké anh
sang nghé thuat d6 thi dugc thuc hién (Hinh 4).

Nh& vay, hiéu qua cta tuyén phé di bd nay qua 10 nam
hoat dong da thu hut 39% lugt khach di bo, dac biét thu
hut lugng 16n ngudi trong khung gid tir 10 gid sang dén 6
gid chiéu, nhiing hoat ddng céng dong thu hut gap 3 lugng
ngudi tham gia tai cac phé di bo, quang trudng noi chung.

+ Tai luu vuc séng Arhus, Dan Mach: Viéc b6 sung cac
ghé ngbi tai cdng Aker Brygge da thay déi dang ké hinh
anh phé di bo tai day, s6 lugng ghé cong cdng dugc ting
cudng 129% dan dén sé ngudi ti€p can phd di bé ting
122%. Diéu d6 cho thay néu khong gian d6 thi dugc quan
tam thiét ké t6t da thu hut ngudi dan ti€p can va luu lai &
cac khéng gian d6 nhiéu han, lau hon.

+ 0 Copenhagen: S6 ngudi di bd ting 35% chi trong
nam dau tién, trong giai doan ti 1962 dén 2005, khu vuc
danh cho ngudi di bo va cudc séng thanh phé ting lén
gap 7 lan: tir khoang 15.000 m? (161.500 feet vuong) dén
100.000 ma. Tinh tir thai di€ém 1968 dén 1995, s6 lugt ngudi
dén v¢i dé thi cang tang. Cang nhiéu khéng gian danh cho
céac hoat dong céng cdng thi d6 thi cang dugc sinh soi.

2.NGUGI D1 BO DA SUDUNG PHO PI BO NHU THE
NAO?!
Viéc t6 chic phé di bo, thiét ké khéng gian, chi tiét

phong phu va té chiic cac trdi nghiém manh liét anh hudng
dén chat lugng clia cac tuyén dudng danh cho nguai di bo
va tao niém vui khi di bé. Vay nguai di bé ngoai muc dich
di bo, con mong muén dugc trai nghiém nhing gi?

+ Nhin - nhing diéu thd vi trong tam mat: D6 la kién
trdc hai bén dudng, vai ctia hang, clra trudc, chi tiét toa
nha, cdnh quan va cdy xanh phia truéc céng trinh (nha &,
van phong) c6 thé déng gbp gia tri cho nhiing trai nghiém
tha vi khi di dao.

+ Piing - thuong la mét hoat déng ngén han, cé gidi
han vé thgi gian. Ngudi di bo luén ¢ thé ding lai mét
chut dé€ xem nhanh nhing gi dang xay ra. Hodc nhin vao
clta $6, hodc nghe nhac trén dudng phd, chao héi ban bé
hodc chi nghi ngoi mét chut. Nhitng diém dirng ngén nay
thudng dién ra moét cach tu phat trong khéng gian thanh
ph6 ma khéng can quan tam dac biét dén vi tri va su thoai
mai. Nguai di bé ding lai va ding néu co van dé hodc néu
c6 |5i dé nghi tét.

+ Dung tam th&i: Bat ct noi nao ngudi di bé luu lai
trong mét thai gian, ho tim ki€m nhiing noi doc theo cac
canh bién/ria cta khéng gian céng cong dod, hién tugng
nay c6 thé dugc dinh nghia Ia “hiéu Ung canh”. Khi ngudi
di bo dung lai & ria, ho khéng nhing khéng can dudng
giao thong ma con c¢é thé tan hudng su yén tinh va kin
dao. Vi tri canh cung cap mét sé loi ich quan trong: Co
khéng gian phia trudc dé€ quan sat moi thit, sau lung dugc
che chdn dé khéng bi bat ngs ti phia sau nén dugc hé trg
t6t vé thé chat va tdm ly. Chung ta cé thé dung trong cac
héc hodc dua vao tudng. Vi khi hau & ria khong gian tuyén
phé cling thudng t6t hon va con ngudi dugc bao vé khai
cac yéu t6 8 modt muc do nao do.

+ Gap g&: Nhu cau giao ti€p, gap g&, trao déi da trg
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Hinh I: Ban kinh di b6 tai cdc phé di bo trén thé gidi (nguon:
1))

Colombia va sy hdp dan khéng dodn trieée ciia phé di bé &
Copenhagen, Dan Mach (nguon [1])

e | =R - - —

ol .
Hinh 3: Cau vuot cho nguoi di bo ¢ Sendai Nhdt Ban va cau
20 lim o Hué. (nguon [1], [2], [3]).

thanh mot thoi quen clia con ngudi, nhat 1a trong dGi séng
hién dai tai d6 thi, con ngudi bi cuén theo cong viéc va
phu thuéc thai gian vao cong viéc khién cho viéc mac du
c6 déng ngudi tap trung trong mét khu vuc nhung co hoi
dugc ti€p can nhau trd nén kho khan, do vay trong khéng
gian di bd thudng khéng chi don thuan 13 noi dé di lai ma
con 13 noi dé cdng dan cé thé gap gé va giao luu.

+ Vui choi, mua sam va giai tri, tu hop quy mé Ién:
Chua ding lai & d6, con ngudi mong méi nhiéu hon khi
tham gia vao khéng gian di b9, d6 la c6 co héi vui choi (cac
trd chai cho tré em) hodc xem hodc tham gia cac biéu dién
clia cong doéng (nhu nghe nhac séng, hat cho nhau nghe,
khiéu v{, diéu hanh) va tham chi dugc tap hgp & quy mé 1én
cho mot hoat dong hodc mét chién dich mang tinh cong
déng nhu cac cudc dong dién, meeting ngoai trai... G dé,
con ngudi hoa vao hodc bi anh hudng, bi tac déng Ian nhau
mot cach manh mé. Pay cling chinh la nhu cau cao nhat va
da dang nhat, boc 16 tinh xa héi va cdng dong rd nét, gitip
tao nén hinh anh séng déng cho dé thi (Hinh 5).

3.DAC TRUNG PHO D1 BO NHIN TU GOC PO NGUDI
THAM GIA

Nhitng hoat d6ng cédng cdng phd bién tai mét phé di
bé thuc ddy phé di bo dé séng dong, phat trién, dugc duy
tri, dugc nhiéu ngudi ti€p tuc tim dén, trai nghiém va tao
nén thuong hiéu dac trung cho phdé di bé do. Trong suét
qua trinh ton tai va phat trién, phé di bo dugc phan loai
theo cong nang, nhung xét vé khia canh xa hoi, hinh thuec,
cach thuc tham gia va cach st dung clia nguci di bé méi
dinh danh ré rang dac trung cla phé di bo dé.

Phé di bé - khu café, giai khdt ngoai trdi: 20 - 30 nam tré
lai day, Copenhagen va Melbourne phat trién nhanh mé
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hinh cafe ngoai tr&i do anh huéng cta khi hau. Méi thanh
phé cé han 7.000 ghé ngdi dé€ udng cafe vdi s6 thang phuc
vu ban cafe ngoai troi tang dan tu 8 dén 10 hay 11 thang
trong 1 ndm va nay dién ra & moi thai diém trong nam.
Ng6i udng cafe ngoai trdi va nhin ngam canh phé phuasng
dang dién ra truéc mat la ly do ma ngudi ta thich dugc
ngoi uéng cafe va thu gian nhu vay. Bay cing chinh la mét
diém hen mdi va la ly do dé nhiéu ngudi trai nghiém thoi
gian dai tai do6 thi (Hinh 6).

& New York, Broadway & quang trudng Thoi dai cam
giao théng ca gidi dé cung cap nhiéu lua chon cho cac hoat
déng giai tri va nghi ngoi nhu la phdn ma réng cla tién ich
phuc vu ctia phé di bo. Gém dat nhiéu khéng gian cho café
va ngoi nghi. Nhiéu hoat déng xa hoéi dugc dién ra, nhiéu
su két néi thu ddng nhu nhin, nghe, gap g& va trd chuyén,
day con la chd chai cho tré va chén hen ho cho thanh nién.

Phé di bé - du lich di san: G Venice, su thay déi tif giao
thong nhanh sang giao théng cham x3y ra & gidi han
trong pham vi thanh phé hon la & clra ngé dé thi. Day la
mot diéu tha vi va truyén cdm hing cho tam nhin duong
dai vé viéc tao ra cac thanh phd séng dong, an toan, bén
viing va lanh manh. Ngugi di bé, du khach dugc di chuyén
cham rai dé thudng ngoan di san, kién trdc va cac hoat
doéng séng chia d6 thi.

Phé di bo - 18 héi: D6 1a diém dén cla nhiing hoat déng
biéu dién mang tinh quan chdng, giao luu cdng déng quy
mé 16n, noi ngudi di bd c6 thé xem va tham gia truc tiép
vao cac hoat dong do. Phé di bo nay thuong két hgp vai
quang trudng l6n, tré thanh mot san khau 16n véi cac hoat
déng mang tinh dinh ky va thé hién ré dac trung van hoa,
phong tuc tdp quéan cda dia phuong nhu 1& héi rudc t6
nghé, quang dién (Hinh 7).
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phé di bé & Melbourmne

vio mida he 1 é pm- 12pm

Hinh 5: Phé @i b¢ la ché vui choi ciia moi nguwoi (nguon [1]).

Hinh 6: Nguoi di bo wa chuéng nhirng khong gian chung,

noi c6 thé vira ngoi gidi khdt, vira nhin ngdm moi hoat dong
ciia dé thi, Melbourne- Uc va Ta Hién - Ha Noi khi méi tré
thanh phé di bo (nguon [1], [4)).

Hinh 7: Phé di
bé noi dién ra
cdc 1é hoi hoanh
trang - Khai
tricong phé

di b¢ Hai Ba
Trung ¢ TP Hué
(nguon [6]).

Phé di bé cta ddi séng dan sinh: G cac nudc dang phéat
trién, nhiéu hoat ddng quan trong hdang ngay dugc dién ra
Nngoai trdi va anh hudng, tdc ddng manh dén diéu kién va
chét luong séng cla cu dan d6 thi. D6 da phan la nhirng
hoat ddng muu sinh, mang tinh tam thai, linh dong, dé lap
dat, di chuyén, trdi nghiém,vi du c3t téc & via hé Ha Noi,
cac ganh hang rong, budn béan [é (Hinh 8).

Phé di bé hai hoa - két néi con ngudi véi con ngudi, con
ngudi véi béi canh: O nhitng doé thi Béc Au, phé di bo vira
dap ung nhu cau giao luu, gip g6, vira két ndi con ngudi
v@i thién nhién cling la xu hudng riéng (Hinh 9).

4. BAI HOC TU VIEC CAP NHAT XU HUGNG THAM
GIA CUA NGUOI DI BO VA KY THUAT HA TANG MGI
CHO THIET KE PHO PI1 B0

4.1 Cap nhat théi quen st dung cac dia diém khac
nhau trong khu vuc di bé

Cung trén co s& ky thuat cha thiét ké va quan ly phé
di bo - noi trudc tién 1a d& théa man nhu cau di lai co ban
clia con ngudi, nhiing nhu ciu giao tiép va tuong tac cao
hon cung véi tinh khéac biét vé ban séc van hoa da boc 16 ro
théng qua thuc tién st dung phé di bé tai nhiing nudc/ khu
vuc khac nhau trén thé gigi. Chinh vi vay, nhirng trai nghiém
thuc su cGa ngudi di d6 can dugc ghi nhan dé cap nhat,
diéu chinh hodc thiét ké mai phd di bd nai riéng va do thi
néi chung moét cach phi hop. Hon thé nira, doi séng d6 thi
dugc nghién ctu thudng xuyén nhu la diém khai dau cho
cac cudc thao luan chinh sach thanh phé (Hinh 10).

Tai Hué, nhitng ndm gan day da né luc nhan rong cac
loai hinh di dao/ di bd va phé di bo tai cac dia diém rai
rac trong thanh phé, trong dé mé hinh phé di bé két hgp
nhiéu hoat déng trai nghiém dich vu, vui choi, giai tri dugc

m& vao dip cudi tuan da khéng dem lai két qua nhu ky
vong ban dau. B&i vi, tuy dia diém phan bé khac nhau,
nhung céc dich vu, hoat ddéng giéng nhau va chua c6 su
tinh toan khai thac cac nhu cau co ban : nhin, diing, nghi
tam thai, diing chan, gdp g8, gidi tri... dé tao séc thai riéng
tuong Ung véi dac trung clia tung khu vuc. Bén canh d6,
su thay d&i trong nhu céu ti€p can va st dung phé di bd
sé tiép tuc lam thay d8i cau truc, khéng gian cla phd di
bo, ti€p tuc tai thiét ban sic phé di bd va ban sic do thi
tuong lai (Hinh 11,12). Do d6, su tham gia clia ngudi di b6
can dugc xem xét nhu ha tdng cdnh quan tao nén hinh thai
trong thiét ké va van hanh phé di bé.

Trong moét béi canh rong I6n haon, cac nghién ctu vé
van hoa sinh hoat cong cong da cung cdp mot cai nhin
téng quan co gia tri vé cac mo hinh van hoéa va xu hudng
phét trién & nhiéu noi trén thé gidi. Cac du liéu tu cac
thanh phé khac nhau ciing giup thuc hién so sanh va dam
bao chuyén giao kién thiic, nguén cdm hing va gidi phap
tu thanh phé nay sang thanh phé khac.

Theo nghién ctru ctia William S W Lim vé chau A duéi
lang kinh van héa [10] cling ghi nhan khéng gian cong
céng, phé di bo tai cac nudc chau A co su da dang, sinh
dong, cudén hat chinh nhs su da dang vé van héa cong
doéng, nép sinh hoat, sy du nhap van hoda, toan ciu héa va
suluu gitr nét truyén théng. Cac thanh phé chau A la nhiing
noi cu dan déng duc, d6i mat hang ngay véi su phan manh
va pha hay két cdu xa héi va dé thij truyén théng cung vai
su & nhiém, tiéng 6n, tdc nghén giao thong va thiéu co sé
vat chat va cac tién ich cong céng co ban, ciing la nci phai
xoay x& vdi su dau tranh gilra bao ton va luu gitr lich st va
ky Uc dé thi trong qua trinh d6 thi héa. G d6, su chuyén
dé&i ti nhitng quang trudng giao théong hoac tuyén dudng
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Hinh 8: Muu sinh trén via hé: cdt téc & Viét Nam va ban
quan do ¢ Dhaka, Bangladesh (nguon [7] va [1])
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Hinh 9: Phé di bg két néi véi thién nhién (ho Tdy va chia
Tran Quoc) - dwong Thanh Nién - Ha Ngi (nguon tdc gia).

ban rén vai giao théng co gidi thanh cac pho di bo la moét
giai phap t6i uu cho khong chi viéc thiét lap lai giao théng
toan thanh phé ma con tao ra nhiing khong gian, nhiing
ca héi cho con ngudi dugc giao ti€p véi nhau [11].

4.2 Quay vé v@i thién nhién nhé vao ha tang xanh

Nhu ciu tuong tac vai thién nhién da bat dau xuat hién
tU cudi thé ky 20, khi mat dé dan cu trong dé thi tré nén
dam dac va con ngudi phai di rat xa, ra khéi trung tam mdi
c6 thé “gap” dugc thién nhién. Nhirng tuang tac ban dau
nay chi yéu la dugc nhin thdy moét tiéu canh xanh nhg, va/
hodc ddm lén mét chat tu nhién (nhu dai phun nudc, hé
nudc)(Hinh13).

Bén canh do, thiét ké va thi cong cac ha tang va tién ich
dé thi da thay d6i theo xu hudng ¢ing dung ha tang xanh,
trong d6 cac phé di bé va nhitng khong gian cong cong sé
dugc tich hgp gilta ha tdng xanh va ha ting xam dé thiét
lap va van hanh. Theo d6, bé mat tham sé dugc st dung
rong rai han sé tac dong dén cam nhan khi budc di, déng
thai trong khéng gian do, hé théng cay xanh, mat nudc sé
nhiéu hon, tham chi viéc thuéng ngoan thién nhién, chan
hoa véi thién nhién sé tao nén nét van héa mai cho pho di
b6 va khéng gian cong cdng trong tuong lai.

Theo Eun Yeong Choe, Anna Kenyon va Liz Sharp [14]
( Hinh 14), ha tang xanh v¢i hiéu qua dem lai hiéu qua
dich du sinh thai gém cung cép, diéu tiét va van hoa trong
d6 bao gém 6 lgi ich: gidm tiéng 6n, gidm cang thang do
nhiét, cai thién chat lugng khong khi, phuc héi méi trudng
va gidm cang thdng, tdng tuong tac xa hoi va gan két, ting
hoat ddng thé chat. Bang cac cong cu cla minh dé chita
lanh cho d6 thi va con ngudi, dua con ngudi gan lai véi
doi song hoang da ban dau, la mét phan clia quy trinh tu
nhién. Sy tac ddng cla ha tang xanh dén khéng gian céng
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Hinh 10: Thé'ng ké cac hoat dong dich vu cong céng duoc
wa chugng/ phé bien tai cac pho di bo ¢ Copenhagen trong 1
ngay mua he tir truwa den 4pm (nguon [1]).
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Hinh 11 : Phdn b6 cdc dang céng vién dweong dao, phé di bé
tai Thanh pho Hué (nguon tdc gia).

cdng noi chung va pho di bd noi riéng cho phép tao ra
khéng gian da chic ndng, vira tét cho méi trudng vira tét
cho con ngudi, hay néi cach khac, nguai di bo sé tiép tuc
dinh hinh phé di b6 théng qua su trd lai cta hinh anh “sy
hoang da” trong thanh phé (Hinh 15).

5. KET LUAN

Phé di bo dugc thiét lap tir nhu cau cg ban cda con
ngudi, dé la su di chuyén. Nhung véi hoat dong di chuyén
do, con ngudi da sirdung khong gian di b6 theo nhiéu cach
khac nhau va tao nén nhiing ddc trung riéng, dé chinh la
van hoa, tinh cong déng va su séng ddéng ctia mot do thi.
Va tir do, ho tré thanh ch nhan cta khéng gian phé di bé,
khéng gian cong cong, c6 tam anh hudng, chi phéi sy van
hanh cta phé di bd d6. Théng qua tim hiéu nhiing nhu cau
va hanh vi co ban ctia nguai di b6 tai phé di bo va tiép tuc
cap nhat nhu cau va hanh vi két néi véi thién nhién trong
cac d6 thi hién dai, ngudi di bo ti€p tuc dinh hinh va thiét
lap thém cac khéng gian di bé mdéi trong tuang lai.
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Hinh 12: Mua sam va tam linh la hai hoat dong mang dam
ban sac chdau A (nguon [12], [10]).

Hinh 13: Nhu cau két néi véi thién nhién va ha tang xanh dwa
thién nhién vao do thi (nguon: trai:[10], phai: [13]).
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Hinh 14: Kha ndng tac dong dén va hiéu qua sirc khée mang
lai cua Ha tang xanh (nguon [14]).
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Hinh 15: Nhu cdu tiép cdn thién nhién dinh hinh ban sdc phé
di bo trong twong lai (nguon tac gia).
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Trén co sd cac su c6 da xay ra déi vdi cong trinh ngam, cac tén tai lien quan vai cham
tién do, doi von - tang chi phi... bai viét giai thieu so d6é vong tron chat lugng, thé hien
vai tro cua cac giai doan phat trién du an dén chat lugng cua cac cong trinh ngam
thanh phé, cac tac dong dén cong trinh sau khi xay dung; néu quan niém mdi vé chat
lugng, phan tich cac yéu té tac dong dén chat lugng va cac bién phap can thiét dé dam
bao chat lugng céng trinh ngam thanh phé.

6ng trinh ngam thanh phé ngay cang dugc quan

tam xay dung nhiéu va da dang & Viét Nam, véi cac

ky thuat va cdng nghé khac nhau. Cac cong trinh

ngam thanh phé thudng c6 vén dau tu ban dau kha
I6n, dugc xdy dung trong diéu kién dia chat bién dong va
diéu kién thi cong phc tap. Ngoai ra, cac cong trinh ngam
thanh phé cling gy anh huéng va chiu tac déng qua lai ctia
cac céng trinh an can, & cac dang phuc tap. Mac du cac cong
tac khao sat, tham do, thiét ké va thi cong dugc cac ca sé chiic
nang thuc hién, nhung véi su tham gia cia cdc doanh nghiép
trong va ngoai nudc da va dang ap dung cac quy chuéan, tiéu
chuén khac nhau, do vay khé tranh khéi c6 nhiing nhin nhan,
gidi phap khac nhau trong céc giai doan phat trién cac du
an. Khi d6 chat lugng va tudi tho clia cac cong trinh it nhiéu
6 thé bi anh hudng va vi thé cang can phai dugc quan tam
sém. Trén co sG cac su cb da xay ra, cac tén tai lién quan véi
cham tién do, doi von - tang chi phi, bai viét gidi thiéu so do
vong tron chat lugng, thé hién vai trd clia cac giai doan phat
trién dy an dén chat lugng clia cac cong trinh ngam thanh
phé, cac tdc ddng dén cong trinh sau khi xay dung; néu quan
niém mdi vé chat lugng va phan tich cac yéu t6 tac dong dén
chét lugng va cac bién phap can thiét d€ ddm bao chat lugng
céng trinh ngam thanh pho.

1.DAT VAN BE

Trén thé giGi cho dén nay da hinh thanh va xay dung nhiéu loai
cong trinh ngam (CTN) khac nhau (Hinh 1), d€ dap ting cac yéu cau
vé bén viing, dam bao canh quan, moi trudng cltia thanh phé da
dung, van minh va thdng minh. Xay dung céng trinh ngam thanh
phé thudng duoc trién khai trong cac diéu kién phuc tap khéng
chi vé dia chat, ma con phai chiy dén su cé mat clia cac cong trinh
hién hitu trén va trong long dat. Ngoai ra, tai nhiéu cong trinh xay
dung ngam da va dang dugc xay dung thudng c6 su tham gia clia

) Khoa Xdy dung, Pai hoc Van Lang, TP.HCM
™ Truwong Pai hoc M6 - Pia chat Ha Nji

30| XAYDUNG 11.2023 | ISSN 2734-9888

céc doanh nghiép ca trong va ngoai nudc, dac biét la & cac tuyén
tau dién thanh phd (metro), cac tuyén ham dan, thoat nudc. Su cd
mat clia cac doanh nghiép nudc ngoai thudng xuat phat tir diéu
kién quy dinh khi Viét Nam nhan “tai trg” vén xay dung ODA, hoac
€6 dau tu tir nudc ngoai va dang BOT (cdng - tu). Bén canh uu diém
do su ¢ mat clia cac doanh nghiép nudc ngoai la kinh nghiém
thiét ké, thi cong va ca vé quan ly, thi khéng tranh khoi nhiing bat
dong lién quan téi cac quy dinh, tiéu chudn va quy chuan khac
nhau, theo théng 1& quéc té hay cuc bd clia méi nudc.

Cac diéu kién néu trén cho dén nay da gay ra cac su cd trong
xay dung cong trinh ngam, da dugc nhac dén trong cac tai liéu clia
Nguyén Q.P. va D6 N.A. (2006), Nguyén Q.P. va Duong KT. (2009),
Doan TT. (2018), Nguyén B.K. (2018) va Nguyén V.K. va nnk (2009);
nut & cac dét ham Thu thiém sau khi duc va trong qua trinh khai
thac theo Bao Tudi tré (2008, 2022): C6 su thay ddi két cdu cong
trinh theo HGu Nguyén (2018), cham tién do thi cong va doi von tai
cac du an metro tai TPHCM va Ha NGi theo Bao Giao théng (2021),
theo Lé HV. (2022). Hau qua clia cac su ¢6 da gap, cac thay déi vé
két cdu cong trinh va ca viéc cham tién d6 déu c6 anh hudng it
nhiéu dén chat lugng cac cdng trinh ngdm thanh phao hién nay.

Thé hién cac giai doan phét trién cla mét du an xdy dung cong
trinh ngam thanh phé nhu sa do trén Hinh 2, bai viét dé cap dén
khai niém chat lugng céng trinh ngdm theo nghia rong hon va
phan tich muc d6 anh hudng clia cac yéu t6 co tac ddng dén chat
lugng coéng trinh theo y nghia nay.

2. CHAT LUQGNG CONG TRINH NGAM THANH PHO CAC
YEU CAU VA YEU TO TACDONG

Chat lugng mét cong trinh xay dung ngam thuding dugc hiéu,
bao gém cac yéu ciu lién quan dén cac yéu té sau: DO bén; Do 6n
dinh lau dai, cling nhu; Cac tinh chat lién quan véi chic nang st
dung clia cong trinh ngam nhu an toan vé chay, cach nudc, cach
am va khong khi, nhiét do. ..

Ngay nay can hiéu chat lugng lién quan nhiéu hon nfa vdi gia
tri st dung theo yéu cau chung clia xa hoi, vé bao vé méi trudng.
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Hinh 2. Vong tron chat heong: Cdc yéu t6 cdu thanh chat
luong cong trinh xdy dung.

Chéng han, trén Hinh 3 [a cac yéu cau vé chat lugng clia cdng trinh
ngam thanh phé.

Pé c6 thé dam bao chét lugng clia cdng trinh ngdm thanh phé
thi van dé quan trong la phai xac dinh dugc cac yéu t6 cé thé tac
déng dén chatlugng clia cong trinh. Tirvong tron chat lugng (Hinh
2) cho thdy, chat lugng clia cong trinh lién quan vdi chat luong cac
c6ng viéc cu thé dugc thuc hién, bao gém: cong tac khao sat, thiét
ké; cong tac thi cong; cong tac theo déi, giam sat, kiém tra va diéu
kién lam viéc cu thé trong du an. Trong van dé quan ly, diéu hanh
clia hé théng quan ly du én, bao gém cht dau tu (hay ban quan
Iy), cdc nha thau, cdc nha cung cap vat liéu.. . thi su phoi hgp gilra
cac bén tham gia du an c6 tac dong nhat dinh dén chat lugng cta
cong trinh. diéu kién va 'khéng khi’ lam viéc cu thé trong du an.

2.1. Yéu t6 khao sat - thiét ké

Théng thudng, tuy theo loai cong trinh du kién xay dung, dé
ti€n hanh cong tac diéu tra, khao sat, quy hoach va thiét k&, cha
dau tu sé st dung cac don vi, hay bé phan véi chiic nang khac
nhau nhu trén Hinh 4, véi cac cdng viéc sau (trong thuc té con c6
thé xuat hién cdc mé hinh hoat dong khac):

- Tham do khao sat, vai chiic nang diéu tra tham do diéu kién
dia ky thuat ctia khoi dat/da;

- Tu van thadm dinh véi chic nang tham dinh cac tai liéu thiét
ké, diéu tra, tham do;

- Tuvan thiét ké, vai cac nhiém vu thiét ké so bd dén chi tiét;

- Tu'van gidm sat thi cdng cong trinh ngam thanh phé.

Céc nhém cong tac hay doanh nghiép véi cac chiic ndng néu
trong Hinh 4 ¢6 thé 1a don vi truc thudc hodc dugc chi dau tu
thué. Chat lugng cong trinh phu thudc rat nhiéu vé nang luc, su
cdng tac, hop tac gitta cac don vi nay, lién quan véi cac cong viéc
ho can hgp téc thuc hién.

Khao sét va thiét ké la hai khau c6 quan hé mat thiét véi nhau
trong qua trinh thuc hién du an, déng thai ciing la nhimng khau
déng vai trod 1a tién dé quan trong dé tao nén su thanh cong clia
du an, tao ra céng trinh co6 chat lugng, dap ting muc dich strdung
dat ra theo Nguyén Q.P. va nnk (1998, 2013). Chinh vi vay, khi tién

hanh khao sat phai thuc hién cac cong viéc diéu tra, tham do theo
dung quy trinh; phai rat than trong khi gay tac dong vao khéi dat
d4, nghia la phai c6 nhiing gidi phdp cong nghé khao sat hop ly.
Trén co s& két qua tham do, khao sét chinh xéac, ddy dd mai co thé
dua ra sén pham thiét ké ky thuat, thi cdng phu hgp vdi diéu kién
cu thé clia cong trinh,

Mot khia canh quan trong trong qua trinh thiét ké la van dé lua
chon vét liéu xay dung. Hién nay c6 rat nhiéu loai vat liéu xay dung
da dugc phét trién va dua vao dp dung, do vay can thiét phai chon
duogc loai cé cac tinh chat thoa man dugc cac yéu cau mét cach tét
nhat, théng qua kinh nghiém ciing nhu cac két qua thi nghiém,
phan tich. M3t khac cac yéu cau bao vé méi trudng ngay cang trg
nén quan trong, dugc chu trong nhiéu hon va cling dong thai la
nhiing ddu hiéu vé chat lugng cong trinh, cling can dugc cha y
dén khi lya chon vat liéu xay dung.

Trong xay dung cong trinh ngam thanh phé thi qua trinh
phan tich t6i uu dé Iua chon dugc phuong phap thi cong xay
dung dong vai trd quan trong hon nhiéu so véi cdng tac nay trong
thi cdng cac cong trinh xay dung khac theo Nguyén Q.P. (1998),
Nguyén Q.P.va nnk (2015). Phuang phap thi cong dugc lua chon bi
chi phéi bi rat nhiéu yéu t& nhu: Dac diém diéu kién dia chat khu
vuc du an, dac diém vi tri cdng trinh du kién xay dung, cac yéu cau
vé bao vé méi trudng, nang luc thiét bi thi cong... Tuy nhién, déc
diém khéi dat/da la yéu té dong vai trd mang tinh quyét dinh hon
ca. Nhung ciing can thdy rang, chinh phuong phap thi cong cling
lai gay anh hudng ngugc lai dén cac phan tng clia khoi dat/da va
nhing phan ng nay lai tdc dong dén két cdu cdng trinh ngam
cling nhu gay ra cac tai trong, hay tac déng co hoc. Khéi dat/da
vlia la khéng gian chia dung céng trinh ngam viia déng vai trd
nhu vat liéu xay dung.

Viéc dam bao chat lugng cling chiu anh hudng rat 1én bgi hé
56 mai thau. Chu dau tu can thiét phai nhan thic dugc mét cach
day da khi dua ra cac diéu kién vé khéi dat/da, dé cho cong trinh
dugc xay dung sau nay co dugc chat luong nhu mong muén,
trong suét thdi gian st dung. Déng thai cling can hiéu r6 gisi han
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clia cac yéu ciu cu thé sao cho cac yéu cau dé vira mang tinh kha
thi, vita huéng t6i chét lugng sau nay clia cong trinh. Chdng han,
dua ra mot yéu cau qua cao vé cong tac phong nudc cling cé thé
déng nghia véi viéc lam gidm chét lugng trong trudng hop yéu
cau néu ra khong phu hgp véi thuc té, bai vi khi yéu cau dat ra cao
qua, phia thi cdng khéng thé thuc hién dugc cling sé dan dén anh
hudng xau vé chat lugng.

Viéc lua chon ding nha thau khi giao thau cling quan trong
tuong tu. Cong viéc nay lién quan véi kha nang, trinh dé cia nha
thau, dac trung bai thanh phan nhan sy, thai gian thi cong xay
dung va duong nhién la ca gia thau hgp ly. Kinh nghiém trén thé
gidi va & nudc ta da cho thay rang, néu chi chi y dén kha nang thi
c6ng trong thai gian ngan va giao thau cho nha thau ¢ gia thau
thdp ma khong chd y dén trinh do, nang luc chuyén mén, kinh
nghiém thuc té sé dan dén khong it hau qua xau vé chat lugng clia
cbng trinh, dac biét khi gap bién dong vé dia chat.

2.2, Yéu té thicdng

Mét trong nhing yéu t6 dam bao chat lugng cong trinh xay
dung 1a c6ng tac chudn bi cho thi cong. Muc tiéu dit ra la phai
chuan bi sao cho tién trinh thi cdng khéng bi ngling tré, gian doan;
déap ung duoc day du cac yéu cau, chi tiéu kinh t€, ky thuat clng
nhu tién do thi cdng cong trinh. .. Trong thi cdng, c6 4 yéu t6 gay
anh hudng t6i chat lugng céng trinh la: Nang luc thiét bi, cong
nghé thi cong, nhan su va chiing loai vat liéu sir dung.

Bén canh nang luc thiét bi, cong nghé, chat lugng vat liéu
st dung thi ré rang la chat lugng cong trinh sé dugc dam bao
hon, néu nhu s6 déng nhitng ngudi trong ddi ngd thi cong c6
hiéu biét t6t vé phuang phap, cdng nghé thi cong. Chdng han
chét lugng tudng vay phu thudc nhiéu vao su hiéu biét, kha
nang, tay nghé va kinh nghiém ctia ngudi thi céng, st dung
dung dich betonite; diéu chinh cac tham sé diéu khién khi van
hanh may khién dao phu thuéc vao kinh nghiém ctia ngudi van
hanh. Cac tai liéu kiém dinh, thi nghiém lién quan dén viéc trién
khai mét cong nghé nao d6 cling can dugc gidi thiéu trudc cho
ngudi tham gia thi cdng, nhu vay ho c6 thé hiéu biét dugc van
dé chi tiét han, thay ré nhiing uu, nhugc diém va nhé d6 cé thé
phat hién sGm cac sai sot va loai tri sai sot ngay khi ching xuat
hién. Déng thai cling can thudng xuyén trao d6i théng tin, kinh
nghiém clia déi nga thi cong vé cong nghé thi cdng, tao nén
khong khi thuc thi cé y thic d€ dam béo chat luong.

Can phai khdng dinh rang: Chat lugng phai bt dau tiry thuc
clia méi ngudi; Ngudi lanh dao phai c6 hanh vi mau muc va chién
lugc hgp ly trong viéc ddm bao va nang cao chét lugng san pham.

Yéu cau can thiét phai quan triét cho tat ca cac bén va moi
ngudi tham gia du an y thic vé chat lugng. Phai thdy dé khong
chi thuan tuy phan anh trinh dé, tay nghé, ma dé con la danh
duy, niém tyu hao cda chinh nhiing ngudi tham gia. Va duang
nhién moi bén tham gia phai xac dinh trach nhiém, quyén loi
cla bd phan minh lién quan véi chat lugng cong trinh, phai
ludng trudc dugc cac kho khan, su ¢ cé thé xay ra va phai c6
gidi phap phong ngua, xt ly kip thai.

Van dé sir dung ding ngudi thg cling gop phan quan trong
vao dam bao chat lugng. Ngudi thg, trudc hét can dugc dao tao
t6t va dao tao tiép khi c6 nhiing déi méi trong cong viéc; mat
khac cling can cha y dén kha nang ca nhan va uu thé ca nhan.
Cong tac nay cing sé gép phan phat huy dugc nang luc clia
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ngudi lao ddng va dan dén kha nang tang nang suat lao déng,
dam bao chat lugng.

Viéc tuyén chon doi thg khéng nén chi coi la cdng viéc thudc
quyén han cta ban Ianh dao don vi tham gia thi c6ng, ma cling
can co su'tham gia (@anh gia, y ki€n nhan xét, dé xuat) ctia ban lanh
dao, quan ly ctia Chu dau tu hay BQLDA. Tang cudng béi dudng
ki€én thiic, nhan thic méi va nang cao trinh d6 va tay nghé can
thiét phai la mét trong cac cong tac quan trong clia cac doanh
nghiép, dac biét khi ti€p xuc cac ky thuat, cong nghé mai.

Khi xay duing tién trinh thi cdng phai dac biét chi y dén nhiing
thai diém mang tinh “giGi han”. D6 la thai diém ma tai dé van c6
thé khac phuc sai s6t dé dam bao chat lugng cuéi cling clia cdng
trinh, nhung dodi héi phai thay d6i I6n vé tién trinh thi cong, thdi
gian thi céng cling nhu kinh phi thi cong. Vi du minh hoa trén
Hinh 5 cho thdy dnh hudng clia thai diém nhan thay sai sét dén
gia thanh va chi phi nhan vat luc cho viéc khac phuc sai s6t. Nhiing
thdi diém nay nhat thiét phai dugc luu y, danh dau ré rang ngay
trong ban vé thi cdng duoc lap trong giai doan chuan bi thi céng.
Nhu vay, moi don vi tham gia thi cong sé nhan r6 dugc y nghia va
than trong hon trong thi cdng.

2.3. Yéu t6 theo dbi, giam sat, kiém tra

Giam sat va kiém tra chat lugng can phai duoc thuc hién theo
quy dinh va quy chuan. Tuy nhién, cdng viéc kiém tra ciing chinén
xem la mét yéu té hay b phan clia hé thong dam bao chat lugng,
vi du kiém tra danh gia trudc vé chét lugng, tinh phu hap clia vat
liéu xdy dung d6i véi muc tiéu dé ra.

Cling can thay rang, cho dén nay viéc kiém tra chat lugng bé
téng thudng dugc tién hanh trong qua trinh hodc sau khi d6 bé
téng, do vay cac théng tin nhan dugc cd thé sé qua mudn, viéc
can thiép khéng con kip thdi nita. Chinh vi vay gidm sat va kiém
tra chat lugng thi cdng, chat lugng vat liéu. .. can thiét phai dugc
thuc hién dung luc, dung thai diém va cing 1a trach nhiém clia ca
cht dau tu cling nhu nha thau.

P& ddm bdo va nang cao chat lugng can thiét tdng cudng
cong tac kiém tra, thanh tra. Buong nhién co ché kiém tra cling
can chuyén tu kiém tra theo hang doc sang kiém tra chéo, truc
tuyén, thuc hién viia mang tinh chu ky vira mang tinh thudng
xuyén, bat ngd, c thé kiém tra chit lugng cong trinh & bat ci thoi
diém nao.

2.4. Yéu t6 diéu kién lam viéc

Diéu kién lam viéc c6 anh hudng dang ké dén chat lugng cong
trinh. Trudc hét can dam bao cac yéu cau vé moi trudng lam viéc
theo cac tiéu chuan quy dinh. Mat khac can c6 gidi phap khic
phuc nhing hién tugng anh hudng xau trong thi cong vi du nhu:
vi tri lam viéc bé bon, d€ dung dich bentonite lan tda khong thich
hop trong trudng hgp thi cong tudng vay, chat lugng céc cong tac
chiéu sang, an toan trong qua trinh lam viéc.

Vé sinh vi tri lam viéc va ddm bao méi truong lao dong khéng
chi don thuan la bao vé stic khoé ctia ngudi lao déng ma con latao
ra diéu kién thi cong thuan lgi, thoang dang; déng thai khi co su cd
xay ra cling cho phép c6 khdng gian thich hgp dé xt ly.

3.CACBIEN PHAP NHAM PAM BAO CHAT LUGNG CONG
TRINH NGAM THANH PHO HIEN NAY

R6 rang la mudn o6 cong trinh c6 dugc chat lugng nhu mong
mudn, can thiét phai c6 cac giai phap dat dugc hay dam bao chat
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lugng. Péng thai, moi t6 chic, doanh nghiép muén tén tai va
phét trién, muén bao vé dugc danh hiéu, thuong hiéu ctia minh,
phai ludn quan tdm dén van dé dam bao, nang cao chét lugng, dé
6 thé dap Uing nhu ciu ngay cang cao.

DE ¢6 thé xay dung dugc hé théng dam bao chat lugng, quy
trinh dam béo chat lugng can thiét phai nhan thuc rd rang va day
du vé cac dac thu clia cong trinh xay dung ngam, tinh phiic tap clia
c6ng trinh xay dung ngam. Vi trong thuc té€ ¢ nhiéu thanh phan
lién quan véi cong tac xdy dung cong trinh ngdm c6 anh hudng
t6i chat lugng clia cong trinh ngam, nén chat lugng clia mét cong
trinh xay dung ngam phu thudc vao nhiéu yéu t6 khac nhau. Theo
tinh chét c6 thé gép cac bén tham gia du an vao 03 nhém: 1. Cha
dau tu ciing nhu bd phan quan Iy, s dung céng trinh ngam sau
khi da hoan thién, véi chiic nang lap quy hoach, thiét k&; 2. Bon vi
nhéan thau thi cong, ké ca cac thau phuy; 3. Cac don vi cung cap vat
liéu xay dung

Cac thanh phan tham gia hay lién quan d6, tuy theo chiic
nang, gan lién véi cac cong viéc trong cac giai doan khac nhau
clia céng trinh, ¢ thé phan ra theo trinh tu sau: Khao sat, tham do;
Quy hoach, thiét k& Thi cdng xay dung; St dung.

Céc yéu cau cu thé ¢4 thé tham khao & cac tai liéu ciia Nguyén
Q.Pvannk (1998) vé quy hoach, thiét k& Nguyén Q.P.va nnk (2013)
vé khdo sat, tham do cho céng trinh ngdm thanh phd, Nguyén
Q.P. (1998) va Nguyén Q.P. va nnk (2015) vé lya chon phuong phap
va thiét bi thi cdng, Tran T.M. va Nguyén H.H. (2019) vé stra chiia,
cdi tao va khoi phuc cdng trinh ngdm. Cling trén co s& nay cé thé
nhan thdy r6 cac yéu t6 lién quan dén chat lugng clia cong trinh,
can phai dugc chu y. Cac yéu t6 ¢a ban can dugc tuan tha la: Mic
dé va quy mo diéu tra, khao sét; chat lugng ctia quy hoach va thiét
ké&; chat lugng trong thi cdng xay dung; cac phuang thuc va tién
trinh theo déi hay giam sét va kiém tra chat luong; ké hoach va cac

bién phap kiém tra, bao hanh, bao tri.

N6i chung c6 thé hiéu “ddm béo chat lugng 1a téng thé cac
hoat dong vé quan ly chat lugng, xay dung chat lugng, diéu chinh
chat luong va kiém tra chat lugng”. Nhu vay sé khac véi khéi niém
van dugc hiéu dén nay la ddm bao chat lugng thuan tuy chila van
dé lién quan véi kiém tra chat lugng. Dam bao chét lugng theo
quan niém mdi sé vugt ra ngoai pham vi cac b6 phan véi chic
nang kiém tra chat lugng, nhu mét phong kiém dinh chét lugng,
mét phong thi nghiém bé téng.

Trén thé gidi, do nhu cau hgp tac kinh t€, ky thuat ngay cang
phat trién, cac hoat ddng ngay cang mang y nghia quéc té trong
xu thé toan cau héa, xu thé héi nhap, doi hoi moi hoat ddng phai
dat dugc chét lugng chung. Xudt phét ti nhu cau nay, ndm 1987 T8
chuc Tiéu chudn quéc té€ 15O (International Standard Organization)
da ban hanh tiéu chuan vé hé théng quan ly chét lugng va dam
bao chat lugng. Cho dén nay bo tiéu chudn 1SO 9000:2000 da
dugc b6 sung va diéu chinh, bao gém 4 tiéu chuan chinh:

-1SO 9000 Hé théng quan ly chat lugng (QM - Systems), cac co
sG va khai niém (thay thé cho DIN EN ISO 8402).

-1SO 9001 Hé théng quan ly chat lugng, cac yéu cau.

-1SO 9004 Hé thong quan ly chat lugng, chi dan chinh.

-1S0 19011 Chi dan vé theo déi méi trudng va hé théng chat
luong.

Noi dung dugc b6 cuc va phan tich theo 4 qua trinh chinh, nhu
vay sé thudn lgi cho viéc hinh thanh cac tai liéu vé quan ly chat
luong dinh hudng qué trinh; doi héi moi té chiic phai tién hanh
xac dinh, danh gia sumong doi va su chdp nhan hay thda man ctia
khach hang. Su thda man clia khach hang dugc coi la tiéu chudn
vé tac dung clia hé théng quan ly chat lugng cla t6 chic d6. Su
théa man clia khach hang dugc coi la tiéu chuan vé tac dung clia
hé théng quan ly chat lugng clia t6 chiic d6. Vai tro lanh dao duoc
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khdng dinh cu thé hon va rd rang han. Lanh dao co quan cé thé
<l mot ngudi chiu trach nhiém vé quan ly chat lugng. Ngusi nay
duong nhién phai thudc vao doi nga lanh dao. Cac muc tiéu chat
lugng va ké hoach chét lugng trong tiing chiic nang va pham vi
can phai dugc khang dinh, théng nhat. Cac yéu cau vé danh gia
céac hé théng quan ly chat lugng bao gom:

« Xu thé va cac chi tiéu clia qua trinh;

- Cac két qua tham do noi bo;

. Cac két qua nhan dugc ti cac bién phap diéu chinh va
phong ngua;

« MUic d0 gia tang su thda man clia khach hang.

Trong b0 ISO méi cling néu ra cac yéu cau mai vé trang bi va
moi trudng lao ddng. Tac dung clia cdng tac dao tao can duoc
danh gia. Nghia vu déi véi cong tac cai tién lién tuc trong chinh
sach chat lugng dugc khang dinh. Cai tién thudng xuyén co ban
nham vao viéc cai thién tdc dung clia hé théng quan ly chat luong.
Trong ndi dung mdi bao ham nhimng diém gan lai v&i ISO 14000
(quan ly méi trudng) cing nhu OHSAS 18001 (tiéu chuan vé an
toan cia My).

Hoat déng ctia moi doanh nghiép hay t6 chiic déu phai dap
ing cac yéu cau clia b ISO, véi sa d6 t6 chiic vé dam bao va phat
trién chéat lugng nhu trén Hinh 6.

ISO cing néu ra ndi dung cc ban can trién khai d€ dam béo va
phét trién chat luong, bao gém:

1. Binh hudng theo yéu cau (khach hang) Customer focus:
Hiéu ré dugc cac yéu cau hién tai va trong tuang lai, cé y thic thda
man va vugt Ién cac yéu cau do.

2. Lanh dao Leadership: Xac dinh ré muc tiéu théng nhat va
t6 chuc ndi bg; tao nén mot mai trudng, khdng khi lam cho moi
ngudi hoan toan quyét chi dé dat muc tiéu.

3. Thu hit con ngudi Empowerment: Con ngudi la yéu t6 co
ban ctia t6 chuic; thu hit dugc hoan toan sé tao nén Igi ich 16n.

4. Quan diém qua trinh Process approach: Phuong tién va
hoat dong phai dugc diéu khién, diéu phéi nhu mét qua trinh, cho
phép dat muc tiéu ¢ hiéu qua.

5. Quan diém hé théng Systemic approach: Nhan thay, hiéu
ré, diéu khién va diéu phéi cac qué trinh c6 quan hé tuong tac lan
nhau sé lam cho t6 chiic hoat dong rd vai trd va cd hiéu qua.

6. Thudng xuyén cai ti€én Continuous improvement: La mot
tiéu chi cta té chuc.

7. Tinh khéach quan khi quyét dinh Decisions based on facts:
Quyét dinh 6 tac dung nhd phan tich di liéu va théng tin mét
cach 16 gich va c6 tinh xay dung.

8. Quan hé vai cac nha cung cap theo tinh than cling cé loi
Relationship with suppliers mutually beneficiary: Cac méi quan hé
gilfa t6 chuic va cac nha cung cap, dé tao nén kha nang va gia tri,
cling tang lgi ich.

DE 6 thé dap ing cac yéu cdu doi hdi ngay cang cao vé chat
lugng cac cong trinh xay dung ngam thanh phé, can thiét phai hinh
thanh hé théng dam bao chat lugng va quan ly chat lugng. Thong
qua cac bién phap nhat dinh trong cac hé théng quan ly chat lugng
cho phép cu thé: Phong nglia cac sai sét, su ¢&; Phét hién sai sot
va du béo su ¢&; Stfa chira sai sét va cac gidi phap gidm thiéu, ngan
chan su c6, mét cach s6m nhat trong qua trinh thiét ké va thi cdng
xay dung rat phuic tap va dac biét la c6 nhiéu don vi tham gia.

Nhing y tudng nay cling da dugc xac dinh rdé trong 1SO
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9000:2000. Trai hdn véi nhiing hinh thic diéu hanh va quan li
trudc day, st dung cac bién phap hanh chinh dé han ché sai sét,
thi ngay nay va trong tuong lai can phai co cac bién phap quan li
dé moi ngudi cling c6 y thuc tham gia lam cho chat lugng ngay
mot t6t han.

Chat lugng cia mot cong trinh ngdm can dugc danh gia trén
€d s& phan tich qua trinh dam bao chat lugng clia nha thau va miic
d6 thoa man thuc su ctia chti dau tu cling nhu don vi strdung, van
hanh hay ch dau tu (Hinh 7). Déng thai muc do théa man, chap
nhén clia ‘chd dau tu’ cling 1a mét tiéu chudn danh gia hé théng
dam béo va quan ly chat luong dugc xay dung.

Puang nhién danh gia chat lugng van con la van dé c6 nhiéu
diéu chua gidi quyét va can thiét phai c6 cac bién phap cu thé tu
phia Nha nudc. Ngoai chat lugng can dugc quan tam, phan anh
tU moi phia va can dugc trao déi, gép y ti nhiéu ngudn khac nhau
(Hinh 8). Déi véi cac cong trinh ngam thanh phé can thiét phai cé
cachoat dong thu nhan y kién dong gop tirnhiéu phia, dac biét la tur
nhiing ngudi lam chuyén mén, nhung khéng tham gia truc tiép vao
du an, tircong déng hang ngay it nhiéu tiép xtc du an.

Quan ly chat lugng, kiém soat chat lugng khong chi don
thuan la danh gia, nghiém thu céng trinh, san pham theo céc
quy chuan, tiéu chuan va cac tiéu chi dinh sdn. Day la van dé
cdn vudng mac Vi cac doi tdc nudc ngoai cd thé sit dung cac
tiéu chudn, quy chuan, tiéu chi khéng hoan toan tuang déng
V@i cac quy chuan, tiéu chudn, tiéu chi dang st dung & nudc ta.
Viéc quan ly phai tién hanh & moi cong doan clia qua trinh hinh
thanh chat lugng va tuan thi theo phuang thic: K& hoach, thuc
thi, kiém tra va hanh déng xtt ly (vi du theo dé xuat ctia Deming
Plan- Do-Check-Action) nhutrén Hinh 9 va can thiét cap nhat cac
két qua hoat dong tir cac nhdm cong tac (Working groups) clia
Hoi cong trinh ngam thé gidi (ITA-AITES International Tunneling
Association).

G mot s6 cong trinh dao ham bang may khién dao (Shield
Machine), bang phuang phap kich ddy (Pipe Jacking), phia Viét
Nam chua c6, hodc it c6 kinh nghiém thi can thiét phai chu y dén
viéc boi dudng luc lugng chuyén mon; yéu cau cac can bd chuyén
nganh phai tim hiéu that ky chuy&n mén tir trudc khi tham gia du
an, dac biét la vé cac sy c6 da xay ra trén thé gidi va cac phuong
phap khac phuc.

Mét diéu quan trong can dac biét cha y, xudt phat tir chd “chua
6 kinh nghiém”, [a can thiét phai ‘6n dinh’ déi ngl can bod chuyén
mén clia nudic ta, khi tham gia vao cac du an. Ngudi phu trach du'an
can dugc Cha dau tu dé xudt phai cé chuyén mén sau, c6 kha nang
quan ly t6t va diéu can thiét la phai theo suét dy an. Vi chi ¢ nhu
vay mdi ndm bat ddy d théng tin vé du an dé c6 thé dua ra cac giai
phap quén ly, khic phuc kip thdi, c6 thé ciing cac nhan su chuyén
mon du bao vé su ¢6 khi diéu kién dia chat bién dong. Va duong
nhién pham chat cia ngudi phu trach du an ciing rat quan trong.

4.KET LUAN

Trén cg s& cac su ¢6 da xay ra, cac van dé nay sinh vé quan ly
diéu hanh trong xay dung cac cdng trinh ngam thanh phé & nudc
ta trong thai gian qua; trén ca s& tdng hop va phan tich cac kinh
nghiém trén thé gidi cho thay, dé c6 thé ddm bao chét lugng cac
cong trinh xay dung ngam, dac biét la cac cong trinh ngam ma
phia Viét Nam con chua cé hodc it kinh nghiém cho thay réng, dé
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Hinh 7. Danh gid chat liwong phdai la mét qua trinh.

dam bao chat lugng cong trinh ngam thanh phé, can thiét phai:

« Tim hiéu va phan tich ky, ddy dd vé cac yéu té tac dong dén
chét luong cong trinh;

- Tim hiéu va quan triét cac quy chuan, tiéu chudn, tiéu chi, quy
dinh theo thong |é quéc té khi co doi tac nudc ngoai tham gia du'an;

- Thuding xuyén cap nhat va tim hiéu cac phuong phép, cac
tién bo khoa hoc ky thudt, cac bai hoc that bai va thanh céng, céc
tai liéu dugc ban hanh clia cdc nhém cong tac clia H6i cong trinh
ngam thé gidi, trong linh vuc xdy dung cng trinh ngam, déc biét
la cong trinh ngam thé gidi.

Ngoai ra, d€ hoat déng xay dung céng trinh ngam thanh phd
€6 chat lugng, dam béo tién d6 can thiét phai tang cudng cac hoat
dong chuyén mén, nhu t8 chiic cac hdi thdo chuyén mén, cac
seminar cac toa dam dé cac chuyén gia c6 thé tham gia trao ddi,
thao luan, dong gép y kién nham rat kinh nghiém, phé bién kién
thiic va nang cao trinh d6 chung. Trén ca s& d6 sé gép phan nang
cao chat lugng dao tao, sé gép phan lam cha ky thuat va cong
nghé dé trong tuong lai 6 thé trién khai cac cong trinh ngam
thanh pho véi sutham gia han ché hodc tham chi khong can cé su
tham gia clia cac doanh nghiép quéc té:
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Téng quan veé gia dich vu thoat nuédc

va xti ly nudc thai

> PGS.TS NGUYEN HONG TIEN*

Chinh sach chia se chi phi phai nhu thé nao dé dam bao cac don vi quan ly van hanh hé
théng thodat nudc co ngudn thu dé chu dong trang trai cac hoat dong duy tu, duy tri,
van hanh, khai thac hé théng thoat nudc, giam dan trg cap tu nguén ngan sach, vua
dam bao kha nang thanh toan/chi tra cua ngudi st dung dich vu?

1. SU CAN THIET VA YEU CAU CUA THUC TIEN

Dich vu thoat nudc do thi theo quy dinh hién hanh la loai
dich vy céng ich c6 vai tro rat quan trong trong cudc séng
clia ngudi dan do thi va bao vé moi trudng tu nhién. Hoat
dong dich vu thoat nudc do thi ¢ hiéu qua gop phan bao vé
nguén nudc, cai thién diéu kién vé sinh, gidm thiéu 6 nhiém
moi trudng, giam ty |é t& vong, bénh téat clia con ngudi, dong
th&i nang cao chat lugng s6ng tai cac d6 thi.

Nhan thic dugc tam quan trong cda dich vu thoat nudc
déi vai su phat trién bén ving db thi, trong nhiing nam qua,
Chinh phu va chinh quyén dia phuong cac cap da tap trung
dau tu tir nguén vén nha nudc/ngudn vén ODA i cac t6 chiic
qudc t€ hodc nudc ngoai cho phat trién hé théng thoat nudc
d6 thi Viét Nam; nhiéu d6 thi cac cong trinh thoéat nudc va
xU ly nudc thai da dugc dau tu mdi, dau tu cai tao, nang cap,
song van khéng dap ing di nhu cu. Mat khac nguén kinh
phi danh cho cong tac duy tu, duy tri, van hanh, khai thac hé
théng thoét nudc dé thi chu yéu cliing van tir ngan sach nha
nuac, viéc thu ti ngusi s dung dich vu con rat thap.

Do kho khan vé ngan sach khong chi tai cac dé thi vira va
nhd, ma ngay tai cadc do thi I6n kinh phi danh cho cac hoat
doéng duy tu, duy tri, quan ly van hanh, khai thac hé théng
thoat nudc d6 thi cling chi da dé duy tri hoat ddng, khéng da
dé cai thién va mé& rong dich vu thoat nudc chua néi dén phai
trd ng von vay, ma hau hét viéc dau tu xay dung cho hé théng
thodt nudc trong nhitng nam qua déu vay tu ngudén von
nudc ngoai. Biéu d6 khéng chi anh hudng dén moéi trudng
s6ng clia ngudi dan dé thi ma nhiéu hé théng thoat nudc
G céac dé thi Viet Nam dang bi xuéng cap nghiém trong do
khéng c6 du von dé cai tao, stia chira, nang cap hodc dau tu

™ Cdn bg Cao cap Hop phén dé thi thich irng BDKH-MCRP, GIZ.
Nguyén Cuc truéng Cuc Ha tang kj thudt, B Xdy dung.

36| XAYDUNG 11.2023 | ISSN 2734-9888

xay mdi; ngap ung d6 thi hién nay mot phan rat quan trong
la mang lugi dudng 6ng khong da kinh phi dé duy tu, nao vét
theo dinh ky hodc thudng xuyén dan dén cham luu thong
dong chay, cong tac...

Huy dong cac nguodn vén cho dau tu mdi va quan ly, van
hanh va khai thac hé théng thoét nudc d6 thi, nang cao dich
vu thodat nudc d6 thi, gidm tinh trang 6 nhiém méi trudng dé
la trdch nhiém ctia chinh quyén cac cap va dac biét phai cé su
tham gia cia ngudi dan séng trong dé thi. Mét trong nhiing
bién phap dugc ap dung dé la chia sé chi phi thdong qua ap
dung gia dich vu thoat nudc. Van dé dat ra d6 la chinh sach
chia sé chi phi phai nhu thé nao dé dadm bao cac don vi quan
ly van hanh hé théng thoat nudc c6 nguén thu dé chi dong
trang tradi cac hoat dong duy tu, duy tri, van hanh, khai thac
hé thong thoat nudc, gidam dan trg cap tir ngudn ngan sach,
vura ddm bao kha nang thanh toan/chi tra clia nguai st dung
dich vy; d6ng thoi tang cudng trach nhiém clia ngusi dan doi
vGi xa thai nudc thai ra nguén tiép nhan va cling théng qua
viéc tra tién dich thoat nudc va ngudi dan thuc hién quyén
giam sét cac hoat déng ctia don vi quan ly van hanh hé théng
thodt nudc tai d6 thi noi minh sinh s6ng.

Il. CAC CO SG PHAP LY BAN HANH GIA DICH VU
THOAT NUGC VA XU LY NUGC THAI

1. Gia dich vu thoat nudc va x{ ly nuéc thai (Gia dich
vu thoat nuéc)

Céch day hon 15 nam, tai Nghj dinh 88/2007/ND-CP ngay
28/5/2007 clia Chinh ph vé thoéat nuéc d6 thi va KCN da cé
quy dinh vé phi thoét nudc, trong d6 xac dinh: Phi thoéat nudc
la phi bao vé méi trudng doi véi nuéce thai dp dung cho céac
khu vuc d6 thi va KCN c6 hé théng thoét nudc tap trung. Déi
tugng thu phi nay la tat ca cac ho thoat nudc xa thai vao hé



théng thoat nudc cé nghia vu trd phi nay. Phi nay dugc xac
dinh theo ty 1& % va khong thap hon 10% gia tiéu thu nudc
sach ap dung cho cac déi tuong st dung nudc khac nhau.
Song song vé&i Nghi dinh nay c6 Nghij dinh 67/2003/NB-CP
ngay 13/6/2003 vé phi bao vé méi trudng déi vaéi nudc thai ap
dung cho céc ho thoat nudc xa thai truc tiép ra méi trudng.
Phi nay cling dugc xac dinh theo ty 1é % trén gia tiéu thu
nudc sach.

Sau 7 nam thuc hién Nghi dinh 88/2007/ND-CP, ngay
06/8/2014 Chinh pht da ban hanh Nghi dinh 80/2014/ND-CP
vé thoat nudc va xtt ly nuéc thai thay thé Nghi dinh 88/2007/
ND-CP nhu trinh bay & trén trong dé chuyén tu Phi thoat
nudc thanh Gia dich vu thodt nudc va xtr ly nudc thai (goi
tat la Gia dich vu thoat nudc). Néu theo Nghi dinh 88/2007/
ND-CP phi thoat nudc dugc xac dinh trén % gia tiéu thu nudc
sach thi Gia dich vu thodt nuéc theo Nghi dinh 80/2014/ND-
CP dugc xac dinh dua trén toan bo chi phi san xuat dugc tinh
dung, tinh da va mdc Igi nhuan hgp ly cho mét mét khéi (m?)
nudc thai dé thuc hién nhiém vu thoat nudc va xi ly nudc
thai. Viéc xac dinh gia dich vu x ly 1 m* nuéc thai tuan thu
theo Théng tu s6 13/2018/TT-BXD clia Bo Xay dung hudng
dan phuong phap dinh gia.

+ Phuong thuc thu tién dich vu thoét nuéc: Khoan 1 Diéu
43 Nghi dinh 80/2014/NB-CP: T8 chtic, ca nhan thuc hién dich
vu cap nudc c6 trach nhiém t6 chic thu tién dich vu thoat
nudc thdng qua hda don tién nudce déi véi cac hd thoét nudce
st dung nudc sach ti hé théng cdp nudc tap trung va dugc
huéng chi phi dich vu di thu;

+ Quan ly va stt dung nguén thu ti dich vu thoat nudc:
Cling c6 nhiéu cau hoi dét ra nguoén thu tir dich vu thoét nudc
dugc sir dung nhu thé nao? Tai diéu 44 Nghi dinh 80/2014/
ND-CP da quy dinh:

(@) Chi tra cho dich vu di thu, danh gia, Idy mau phan tich
nudc thai ham lugng COD;

(b) Chi trd dich vu thoat nudc va x(t ly nudc thai;

(c) Pau tu dé duy tri va phat trién hé théng thoat nuéc;

(d) Cac chi phi hgp 1é khac theo quy dinh.

(Bé Taii chinh chua c6 huéng dan cu thé quan ly nguén thu nay)

+ Tham quyén ban hanh Gia dich vu thoat nudc: Theo
Diéu 41 Nghi dinh 80/2014/ND-CP.

+ D&i véi Hé théng thoat nudc dugc dau tu ti ngan sach
nha nudc: Ca quan chd tri 1ap 1a S& Xay dung; Co quan thdm
dinh la SG Tai chinh; Ca quan phé duyét la UBND cép tinh.

+ DGi vi hé théng thoét nudc dugc dau tu tir nguon von
khac: Chu sé hitu t8 chuc lap va trinh gia dich vu thoat nuéc,
S& Tai chinh cha tri phéi hgp véi S& Xay dung thdm dinh trinh
UBND cap tinh phé duyét.

(Tai Phu luc s6 2, s6 thi tu 38 cla Ludt Gid 2023 da khdng
dinh Gid dich vu thodt nuéc va xu ly nuée thai do UBND cdp tinh
dinh gid).

2 Vé phi bao vé méi truéng déi véi nudc thai

Ngay 05/5/2020 Chinh pht ban hanh Nghj dinh 53/2020/
ND-CP vé phi bao vé moi trudng doi vSi nudc thai (Nghi dinh
nay thay thé Nghi dinh 154/2016/ND-CP, Nghi dinh 67/2003/
ND-CP... truéc day) da quy dinh: Déi tugng chiu phi bao vé
moi trudng theo quy dinh tai Nghi dinh nay la nudc thai cong
nghiép thai vao nguén tié€p nhan nudc thai theo quy dinh
phap luat va nudc thai sinh hoat, tri trudng hgp mién thu phi
theo quy dinh tai Diéu 5 Nghi dinh nay. Tai khoan 7 ctia Diéu
5 quy dinh: “Nudc thai ca cac hé thong xi ly nudc thai tap
trung khu dé thi (theo quy dinh tai Nghi dinh 80/2014/ND-CP
vé thoat nudc va xt ly nudc thai) da xu ly dat tiéu chuin, quy
chuan ky thuat vé moéi trudng theo quy dinh trudc khi thai

vao ngudn ti€p nhan”. Nhu vay, theo quy dinh dugc hiéu mot
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Bang 1: Gia dich vu thoat nudc clia mot s6 do thi

Khach hang Gia dich vu thoat nuéc (d/m3)

TP Son La TP Bac Ninh TP Vinh TP S6c¢ Trang TP Nha Trang
Hé gia dinh 1.000 1.500 1.200 2.600 2.160
Hanh chinh, sy nghiép. 1.000 1.500 1.600 2.600 3.240
Thuong mai, dich vu 1.250 2.300 3.500 3.900 4.320
Don vi san xuat 1.500 - 1.750 3.000 2.400 5.200 4.320

(Nguén: Téng hop tir GIZ)

Bang 2: Gia dich vu thoat nudc va 16 trinh gid cda TP Long Xuyén, tinh An Giang

Khach hang Gia dich vu thoat nudc (d/m3)

2020 2021/2022 2023/2024 2025/2026 2027/2028 2029/2030
Ho gia dinh 1.000 1.500 2.500 3.500 4.500 5.500
Hanh chinh, su nghiép. | 2.000 3.000 5.000 7.000 9.000 11.000
Thuong mai, dich vu 2.500 3.750 6.250 8.750 11.250 13.750
Don vi san xuat 1.500 2.250 3.750 5.250 6.750 8.250

(Nguén: QD s6 3188/QD-UBND ngay 30/12/2019 UBND tinh An Giang)

Bang 3: Gia dich vu thoat nudc va 10 trinh gia cda TP Rach Gig, tinh Kién Giang

Khach hang Gia dich vu thoat nuéc (d/md)
Hé s6 2021/2022 | 2023/2024 2025/2026 | 2027/2028 |2029/2030
HO gia dinh, co quan hanh chinh sy nghiép | 1.0 834 980 1.132 1.289 1.421
Ca sé kinh doanh, dich vy 1.5 1.252 1.470 1.689 1.933 2132
Don vi san xuit 2. 1.669 1.960 2.264 2.578 2.843

ho thodat nudc/xa nudc thai sinh séng tai d6 thi két néi véi hé
théng thoat nudc ctia dé thi da ndp tién dich vu thoat nudc
theo Nghi dinh 80/2014/ND-CP thi khéng phai nép phi moi
truong va khong cé chuyén phai tra ca 2 loai nhu trén mét vai
phuang tién dai ching da thong tin.

+ Muc thu: 10% trén gia ban ctia 1 m® nudc sach chua bao
gom thué gia tri gia tang. Trudng hop can ap dung muc phi
cao hon, HDND tinh, thanh phé truc thudc Trung uong quyét
dinh mic phi cu thé cao han déi véi titng ddi tugng chiu phi.

+ T8 chuc thu phi: T8 chiic cung cdp nudc sach thu phi
bdo vé moi trudng déi véi nudc thai sinh hoat cla cac té
chuic, ho gia dinh, ca nhan st dung nguén nudc sach do minh
cung cap.

+ Quan ly va sir dung nguén thu tur phi nay cling da dugc
quy dinh tai Diéu 3, Piéu 9 ctia Nghi dinh nay. Vi du: D€ lai 10%
trén téng sé tién phi béo vé méi trudng thu dugc cho t6 chic cung
cdp nuéc sach va 25% cho UBND phuding, thi trdn dé trang trdi chi
phi cho hoat déng thu phi. Truéng hop chi phi t6 chiic thu thdp
hon ty lé dé lai nay, HDND tinh, thanh phé truc thudc Trung uong
quyét dinh muc ty 18 dé lai cu thé phi hop nhung t6i da khéng
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(Bdo cdo ctia S6 Xdy dung Kién Giang ngay 19/4/2021)

qud 10% d6i véi ty 1é € lgi cho t6 chiic cung cdip nudc sach va toi
da khéng qud 25% ddi vdi ty Ié dé lai cho UBND phudng, thi trdn.
Phdn con lai, sau khi trir sé tién phi dugc trich dé lai theo quy dinh
tai khodn 1 va khodn 2 Biéu nay, t6 chiic thu phi ¢é trdch nhiém
nép vao ngan sdch dia phuong dé st dung cho céng tdc bdo vé
moi truding; bé sung nguén vén hoat déng cho Quy béo vé moi
trudng caa dia phuong dé st dung cho viéc phdng ngtia, han ché,
kiém sodt 6 nhiém méi trudng do nudc thdi, t6 chuc thuc hién cdc
gidi phdp, phuong dn céng nghé, ky thudt xu ly nudc thdi.

II1l. TINH HINH TO CHUC TRIEN KHAI THUC HIEN GIA

DICH VU THOAT NUGC
Viéc t6 chuc thuc hién Gia dich vu thoat nudc tai cac dia
phuong c6 thé chia thanh hai nhém:

Nhém 1: Cac tinh/thanh phé van ap dung duy nhat phi
bao vé moi trusng déi véi nudc thai (theo Nghi dinh 53/2020/
ND-CP) cho tat ca cac hd thoat nudc/ hd xa nudc thai. Phi moi
trudng dugc ap dung véi muc rat thap chi bang 10% gia nudc
sach. Khu vuc do thi, gid nuéc binh quan tai cac dia phuong
khoang tir 7000 d/m3/ngd dén 9.000 d/m3/ngd; muc phi nay
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tuong Ung chi dao déng khodng 700 - 900 d/m? gid nudc
sach. Nhu vay nguon kinh phi cho duy tu, duy tri, van hanh,
khai thac hé théng thoat nudc tai cac dé thi co ban van tu
nguén ngan sach nha nuéc la chinh.

Nhém 2: Cac tinh/thanh phé ap dung gia dich vu thoat
nudc ap dung cho cac ho xa thai vao hé thong thoat nudc tap
trung. Cho dén nay da cé khoang trén 24/63 tinh/thanh (Da
Nang, Hai Phong, Binh Dinh, Binh Duong, Khanh Hoa, Ninh
Binh, Hai Duong, Nghé An, Bac Ninh, An Giang, Kién Giang,
Séc Trang, Ca Mau, TP.HCM...) ban hanh gia dich vu thoat
nudc va té chuic thuc hién (ciing cé dia phuong ban hanh gia
dich vu thoét nuéc song chua té chiic thuc hién do c6 moét sé
diéu kién khach quan). Muc gia dich vu thoat nudc cac dé thi
dang ap dung cho hé gia dinh thong thudng cao han muc
phi bao vé méi trudng déi véi nudc thai va dao déong khoang
1.000 - 2.600 d/m? (c6 thé tham khéo gia dich vu thoat nuéc
& dang ap dung & mot s6 d6 thi bang dudi day). Gia dich vu
thoat nudc dugc tinh ding, tinh du thuong cao han phi moi
trudng nhung mdai thuc hién nén cé xay dung 16 trinh diéu
chinh muc thu hang ném vi vay mdc thu van thap han so voi
gid da tinh dung, tinh da céc chi phiva nhu vay ngén sach dia
phuong van phai bu cho chénh léch nay.

IV. NHUNG THUAN LGOI VA BAT CAP/KHO KHAN
TRONG QUA TRINH THUC HIEN

Viéc thu gia dich vu thoat nuéc gép phan nang cao nhan
thiic ngudi dan trong viéc xa thai, dia phuong c6 thém nguén
thu @€ thuc hién duy tu, duy tri hé théng thoat nudc thai
gidam bét kinh phi cta dia phuong chi cho hoat ddng nay.

Mac du ich Igi cta xac dinh chi phi dich vu thoat nudc
va ban hanh gia dich vu thoét nuéc rét ré rang va Nghi dinh
80/2014/ND-CP da dugc ban hanh ti nam 2014, nhung dén
nay s6 tinh thuéc nhém 1 (mdi chi ap dung duy nhat phi bao
vé mdi trudng) van |a phé bién. Nhiéu dia phuong van chua
quyét tam trién khai thuc hién va ban hanh gia dich vu thoat
nudc. C6 thé ké dén nhiing bat cap/kho khan nhu sau:

- Nhan thuc clia chinh quyén cac cap trong viéc nghiém
tdc thuc hién Nghi dinh 80/2014/ND-CP chua cao. Nhiéu
thanh phé/d6 thi mac du da c6 hé théng thoéat nudc kha
hoan chinh va déng bd nhung van khéng té chuc xay dung
gia dich vu thoat nudc. Theo théng ké van con dén 2/3 s6
lugng céc tinh chua t6 chic nghién clitu hodc ban hanh gia
dich vu thoat nudc cho cac do thi trén dia ban minh quan ly.

- Tai cac dé thi thi€u cac di liéu vé hién trang hé théng
thoat nudc (tinh trang hoat dong ctia hé théng thoat nhu
chiéu dai, dudng kinh cong thoat nuéc, s6 luogng va kich
thudc hé ga, quy mé nha may xir ly nudc thai, tram bom...).
Chinh quyén tai nhiéu dé thi hau nhu khong cé ho sg tai
san hé thong thoat nudc, khong biét hé théng thoat nudc
c6 nhiing gi, gia tri dau tu la bao nhiéu, chat lugng con bao
nhiéu %... diéu nay gay trd ngai cho céng tac quan ly tai san,
xac dinh khéi lugng cong viéc, chi phi van hanh lam can ct
xac dinh gia dich vu thoat nudc.

- Thiéu hoac khong day da dinh muc kinh té/ky thuat,
dinh muc don gia/chi phi cho tat ca cac hang muc cda hé

théng thoat nudc (bao gébm mang luédi va cac cong trinh dau
mai) lam co s& cho viéc lap du toan cho cac hoat dong clia hé
thong thoat nudc, xac dinh chi phi va xay dung gia.

- Thiéu cac tiéu chudn, quy chuén ¢ lién quan dén thoat
nudc do thi; thiéu cac quy trinh ky thuat dac biét s dung cac
cdng nghé, thiét bi mai.

-Van con co su nham lan gilra Gia va Phi

- Sy quyét tam chinh tri cia chinh quyén cac cap trong
viéc té chiic xay dung, ban hanh va té chuic thuc hién cac quy
dinh c6 lién quan dén Gia dich vu.

- Su phoi hgp, hgp tac gilta cac co quan chuyén moén tai
dia phuong trong viéc thadm dinh, trinh phé duyét vé Gia

- Céng tac tuyén truyén, nang cao nhan thiic cho ngudi
dan hiéu vé Gia dich vu con nhiéu han ché (chua tao dugc su
déng thuan).

- Mét s6 ndi dung ctia Théng tu 13 can dugc xem xét:

+ DPiém 4 Piéu 3 Thong tu 13/2018/TT-BXD ngay
27/12/2018 ctia Bo Xay dung vé Gia dich vu thoat nudc xac
dinh chua bao gém thué gia tri gia tang (VAT) - khi trién khai
thuc hién gap kho khan (thué VAT cé thu hay khéng va néu
thu la bao nhiéu %)

+ Hé s6 K la hé s6 diéu chinh phu thuéc ham lugng chat
gay 6 nhiém... Hé s6 nay dugc xac dinh can cu theo két qua
phan tich tai phong thi nghiém hgp chuan. Tuy nhién viéc
ldy méu va phan tich méu mat thoi gian, tén kém nén hdu nhu
khéng thuc hién duoc.

+ Xem lai cach xac dinh téng lugng nudc thai trong céng
thuc tinh toéan gid thanh dung véi Nghi dinh 80/2014/ND-CP
va thuc té.

+ Thi€u quy dinh théng nhat vé ty 1& % trich cho don vi td
chuc thu tién dich vu thoat nudc.

+ D36i v6i nhitng hé khong st dung nudc sach nhung van
xa thai vao hé théng thoat nudc thi sé thu nhu thé nao?

+ Ra soat bé sung chi phi khac néu c6?

+ B6 Tai chinh va B Xay dung hudng dan cu thé vé quan
ly va sir dung nguén thu tir gia dich vu thoat nuéc.

V. THAY LOI KET

DPau tu xay dung hé théng thoat nudc dé thi trudc hét
thudc vé trach nhiém cuta chinh quyén dé thi cac cap. Viéc
huy dong cac nguén luc vao dau tu xay dung, quan ly van
hanh hé théng thoat nuéc dé thi dong vai tro rat quan trong.
Ban hanh va té chuic thuc hién Gia dich vu thoat nudc tai cac
d6 thi gitp lam tang nguén thu cho hoat déng thoét nudc,
gop phan thuan lgi cho viéc kéu goi dau tu, ndng cao chat
luogng dich vu thoat nudc, gidm trg cap clia ngan sach nha
nudc déng thai nang cao y thiic va tdng cudng trach nhiém
clia ngudi dan.

Cac bat cap/khé khan can dugc thao g, cac y kién déng
gop can dugc giai thich day da trén co sa phap ly, cé ly c6
tinh; céng khai, minh bach viéc thu, stt dung cac nguén thu
gua d6 mai tao dugc su déng thuan tir dé6 méi thuan lgi trong
t6 chiic thuc hién. Hy vong su vao cudc cla cac cap, nganh
hoat déng clia nganh nudc ti€p tuc dugc quan tdm hon nia
trong thdi gian téi.
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Giai bai toan thiéu nudc sach
tu quy hoach va quan ly dé thi

> THS.KTS PHAM HOANG PHUONG"

Quy mo dan s6 Ha Noi hien da pha vé ky luc khi vugt xa gan gap déi s6 lieu hoach dinh
trong dé an quy hoach chung, sém cham muc phat trién quy moé dan sé do thi cua 20
- 30 nam tdi. Biéu nay keéo theo cac hé qua tieu qua tai ha tang do thj khong thé tranh
khoi vai cac biéu hien nhu ket xe, thiéu trusong hoc, va dac biét la thiéu nudc sinh hoat.

hiing ai da tiing s6ng trong thdi bao cap, chdc han

sé khong bao gid quén canh ngudi dan hang dai xép

hang lay nuéc sinh hoat vao x6 chau ca ban ngay lan

t6i dém trong cac khu dan cu. Chuyén tudng chiing
da di vao di vang clia nhiing nam trudc 1980 thé ky trudc, thi
bdng hién hitu ran ran tai Ha Néi trong nhiing ngay gan day
tr& thanh hinh anh néi bat “cudi ra nudc mat” nhiing tuan qua.
Nhitng ngudi dan, cé ca nhitng ngudi hién dang cu trd tai nhiéu
khu chung cu cao tang mai xay dung phai xép hang lay tiing
thling nudéc phuc vu sinh hoat, tham chi la nhin tdm, han ché
di vé sinh da dugc cac co quan bao chi truyén thong dang tai
khong chi khién nhiéu ngudi phai tam tu vé vién canh cudc
s8ng thai bao cap sé c6 thé dugc téi hién “sinh déng va lau
dai” gitta long d6 thi thé ky 21 va gidi phap sém cham dut tinh
huéng éo le trén.

Nhin lai, trudng hop TP Ha Néi ¢ thé duding nhu khéng phai
la ngoai lé. Nhu cac phuong tién truyén thong da phan anh,
nhiéu d6 thi I6n nho trén pham vi ¢ nudc nhu TPHCM, Binh
Duang... thoi gian gan day cling dang phai déi mat véi van dé
tuong tu thi€éu nudc sach phuc vu sinh hoat cho ngudi dan.

Da c6 nhiéu nguyén nhan ca khach quan va cht quan dugc
dua ra dé ly giai nhu: Thiéu nguén luc dau tu cho san xuat va
cung cap nudc sach; Su suy gidm cla nguodn khai thac nudc
ngam; Su cham ché trong tién d6 dau tu xay dung cac cong
trinh nha may san xuat va hé théng mang lugi cap nudc sach,
nhung mét trong nhirng nguyén nhan tir géc ré sau xa dac biét
can dugc quan tam chinh la tir cong tac quan ly - cap phép xay
dung theo quy hoach/ké hoach phét trién dé thi.

Theo D6 an Quy hoach chung xay dung Ha Néi dén nam
2020 tam nhin 2050 da dugc phé duyét nam 2011, toan TP Ha
Noi dén nam 2030 du kién c6 quy mé dan s6 la 4,6 triéu ngudi,

™ Vién Kién triic Quéc gia, B6 Xay dung
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riéng khu vuc ndi d6 (tinh tir duong Vanh dai 3 tré vao) cé quy
mé dan s6 gidm tir 1,2 triéu ngudi (thdi diém nhiing nam 2011)
xuéng 800 nghin dan théng qua cac bién phap gidm tang dan
s co hoc. Pay cling la cd s& dé tinh toan cac quy hoach ha tang
ky thuat d6 thi déng bo dén nam 2030 cho TP Ha Noi dé dam
bao d6 thi phat trién bén viing, ciing nhu ngay mét nang cao
chat lugng cudc séng cho ngudi dan toan thanh phé cling nhu
khu vuc trung tam.

Né&u nam r6, tly theo cac diéu kién hién c6 vé khéng gian,
tai nguyén thién nhién va xa hdi, méi dé thi déu chi c¢6 thé dung
nap mét s6 luogng dan cu hop ly va da co ban dugc tinh toan
khoa hoc va cu thé trong cac d6 an quy hoach, thi quan ly phat
trién qua muc so vdi cac chi tiéu tinh toan trong quy hoach sé la
nguy co dé do thi phat trién thiéu bén viing, va chuyén qua tai
ha tang sé chi la diéu s6m mudn sé xay ra.

Vé6i Ha Noi, sau han 10 nam trién khai thuc hién, hau nhu
ban quy hoach d6 thi da khéng dugc trién khai thuc hién mot
cach day da va dong bo. Cac s6 liéu théng ké quy mo dan sé
toan d6 thi va khu vuc ndi dé cho dén hién nay déu da tang
phi ma, ca quan quan ly d6 thi khé kiém soat néi, kéo theo viéc
pha vé moi dinh hudng quy hoach d6 thi ban d4u. Cu thé, s6
liéu théng ké cho thay, chi dén nam 2019, téng dan s6 TP Ha
NOi da la 8,1 triéu ngudi. Riéng khu vuc ndi d6 la khoang xap
xi 1,4 triéu ngudi. Tinh dén thdi diém dau nam 2023, quy md
dan sé toan d6 thi udc tinh dat 8,5 triéu ngudi (ngudn so liéu
cdng bé clia SGY té€ Ha Noi tai Ié phat ddng Thang hanh déng
quéc gia vé dan so va ky niém Ngay Dan sé Viét Nam), trong dé
khu vuc nodi d6 udc tinh khoang xap xi 1,5 triéu ngudgi. Nhiéu
chuyén gia danh gia, quy moé dan sé Ha Néi hién da pha vé ky
luc khi vugt xa gan gap déi s6 liéu hoach dinh trong d6 én quy
hoach chung, sém cham muic phat trién quy mé dan sé dé thi
clia 20 - 30 ndm t6i da cho thay cong tac quan ly phat trién dé
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Hinh I: Nguoi dan Khu dé thi Thanh Ha dirng cho nde sach tir xe bon (nguon: internet)

thi theo quy hoach, dac biét la ap dung cac gidi phap gian dan,
giam tang dan s6 co hoc con mét khoang cach rat 16n so véi
quy hoach dinh huéng phét trién dé thi. Diéu nay kéo theo
céac hé qua tiéu qua tai ha tdng do thi khong thé tranh khoi vi
céc biéu hién nhu ket xe & nhiéu dia diém vao thdi diém trong
ngay, thiéu trudng hoc, va dac biét la thi€u nudc sinh hoat nhu
da dugc phan anh trong thai gian qua.

Bén canh do, trong nhiéu trudng hgp viéc quan ly cap phép
xay dung thiéu ki€ém soét theo quy hoach, cap phép chua tucng
thich déng bo véi tién d6 hoan thién va nang cap hé théng ha
tang ky thuat (bao gobm ca hé théng cap nudc sinh hoat) cling
g6p phan lam tram trong thém su qua tai vé ha tang, bao gom
ca viéc thi€éu nudc sinh hoat.

SO liéu nghién cdru clia DE tai nghién ctu khoa hoc trong
diém cap bd vé: Nghién cru chi tiéu va tiéu chi kiém soét phat
trién khu vuc noi dé lich st TP Ha Noi, trong cac nam tur 2019
- 2021 da chi r, chi tinh d&n nam 2019 Ha Néi c6 khoang 46
nghin can nha ph6é va hon 300 nghin céan ho chung cu, 36
nghin can hé trong khoang 60 du an dugc maé ban mdéi. biéu
nay tiém an kha nhiéu van dé bai ap luc cuc I16n cho ha tang
d6 thi néu khéng theo sat véi d6 an quy hoach da dugc duyét.
Nam 2021, s6 liéu cong bé clia S& Xay dung Ha Noi tiép tuc
cho thdy, trén dia ban thanh phé hién c6 928 nha chung cu da
hoan thanh dua vao st dung. Gan day nhat, s6 liéu Bao cdo xu
hudng thi trudng chung cu trung cap - cao cdp Ha NOi ndm
2023, trién vong 2023 - 2025, du kién trong nam 2023 Ha Noi
sé van ti€p tuc hoan thanh xap xi 14 - 15 nghin can hé. Viéc
tang trudng “cuc ndng” cac cong trinh cao tang, dac biét la
chung cu cao tang, tda nha hén hgp dugc “xay chen” trong
ndi do, va xuat hién thém nhiéu khu d6 thi dong dan cu & cac
khu vuc ven d6 trén co s& cho phép diéu chinh cuc bd so vai
quy hoach dé thi ban dau, da phan nao lam pha v& su phat

trién bén viing cta dé thi. Diéu nay dic biét nhay cdm trong
bé&i canh hé théng ha tang d6 thi, bao gom hé théng cung cap
nudc sach sinh hoat, dugc dau tu xay mai va cai tao nang cap
hoan toan khéng theo kip véi téc d6 cap phép va xay dung
nha &.

Nghiém trong hon, viéc cé mét s6 lugng dang ké cac cong
trinh xay dung dac biét la chung cu cao tang, cong trinh hén
hgp xdy dung sai phép, khong phép, dugc phat cho ton tai
trong nhiéu ndm trudc day (cd & khu vuc ndi d6 trung tam dé
thi) véi chiéu cao, khéi tich, s6 lugng can hé va cu dan cutrd 16n,
vuot qua chi tiéu cho phép ban dau, chat tai manh mé lén ha
tang cang lam “tram trong thém” viéc kha nang dap ting cung
cap nudc sach sinh hoat cho nguai dan. Cu thé, theo Két luan
thanh tra s6 39/KL-TTr ngay 24/5/2022, chi riéng truc dudng Lé
Van Luong (quan Thanh Xuan, Ha Néi), Thanh tra B Xay dung
da chi ra t6i 31 du an, cong trinh, ch dau tu thi cong sai quy
hoach dugc duyét, sai téng mat bang, phuong an thiét ké duoc
chap thuan, khéng cé gidy phép xay dung, sai gidy phép xay
dung, sai thiét ké dugc duyét.

Gan day, viéc trong s6 gan 900 chung cu mini trén dia ban cé
mét s8 lugng dang ké da xay dung bién tudng sai phép tir nha
& h gia dinh sang nha & c6 nhiéu can ho trén cac tang, vuot chi
tiéu dugc cap phép bi phat 16 sau vu chady ring dong & quan
Thanh Xuan vira qua cling la mét diéu dang chu y bgi khéng chi
nguy co chay né ma trudc tién con la su chat tai “qua dang” cho
ha tang d6 thi tai ché bao gém ca hé théng cung cap nudc sach
sinh hoat cho dan cu.

Tt ca cac dii kién trén da cho thdy mot buc tranh téng thé
vé quan ly phat trién d6 thi con chua theo sét véi dinh hudng
quy hoach dugc duyét, su diéu chinh cuc bd quy hoach trong
nhiéu trudng hgp con tuy tién va sau hét la viéc quan ly do thi,
cap phép xay dung khéng sat véi quy hoach da dan dén hé qua
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tat yéu la su qua tai vé ha tang ky thuat ma thiéu nudc sach sinh
hoat cho ngudi dan d6 thi la su viéc nghiém trong nhung hoan
toan da cé thé dugc nhan dién nguy co tur trudc. Chi khi nao
cong tdc quy hoach dé thi va quan ly dé thi theo quy hoach
duoc trién khai dong bé, théng nhat thi méi cé thé tao nén
nhiing dé thi bén viing, c6 chdt luong tién nghi séng cao, viéc
thiéu nuéc sach cuc bé sé khéng con tdi dién.

Qua mot s6 nghién ctiu vé kinh nghiém tai nhiéu quéc gia
phat trién trén thé gisi nhu Hoa Ky, chau Au, Nhat Ban, Han
Quéc va dac biét la Singapore - mét qudc gia cé dién tich khiém
tén vGi nguodn tai nguyén nudc rat han ché, thudng xuyén phai
nhap khau ti cdc quéc gia lang giéng, nhung di dau trong phat
trién dd thi bén ving, viéc ddm bédo nudc sach phuc vu sinh
hoat va san xudt dugc thuc hién cong tac quy hoach d6 thi va
quan ly phat trién dé thi theo quy hoach déng bo, khoa hoc,
chdt ché. Trong d6, ngay tU ban quy hoach do6 thi ctia Singapore
nam 2008 khéng chi hoach dinh cac dinh hudng phat trién do
thi bén vitng ma con tinh todan mét quy mé dan sé hop ly trén
€0 s@ tinh dung, tinh d0 kha nang dung nap cho phép cta do
thi vé khéng gian, ha tang, tai nguyén thién nhién (dac biét bao
g6m kha nang cung cdp tai nguyén nudc cho dé thi). Tir céc quy
hoach vé khéng gian, cac quy hoach chuyén nganh bao gém
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Hinh 2: Quy hoach do thi nam 2008 cua
Singapore voi tam nhin phat trién do thi
sinh thdi bén vitng, tinh todan xdc dinh kha

*—L_m nang déap vmg ciia ha tang dé thi véi quy

mé dan sé phit hop (nguon: internet)

quy hoach hé théng cap nudc sach cling dugc nghién cdu trién
khai dong bo.

Sau khi d6 an quy hoach dugc duyét, cac ké hoach trién khai
quan ly phat trién dé thi gdm quan ly, nang cap, van hanh hé
théng cung cap nudc sach sinh hoat ciing dugc thuc trién khai
hién théng nhat tir cac B, nganh Trung uong dén chinh quyén
cac dia phuong va cong dong dan cu. Trong cong tac quan ly
cap phép xdy dung, cac chitiéu quy hoach ctia tiing 6 phé dugc
céng bo rdng rai trén nén tang s6 cho phép doanh nghiép va
ngudi dan c6 thé dé dang truy cap tiép can dé cé thé c6 mot
thiét ké quy mé cong trinh pht hop hgp ly véi khong gian va
ha tang d6 thi, han ché céc tiéu cuc trong qua trinh cdp phép va
trién khai du an. Ca quan quan ly, ngudi dan va cong déng ¢
thé truy cap théng tin va tham gia giam sat, phan anh cac tiéu
cuc ngay khi xuat hién sai pham, nguy ca lam pha vé khong gian
dd thi va qua tai vé ha tang.

Nhiing bai hoc cu thé nhu trén vé cdng tac quy hoach dé thi
6 thé 1a kinh nghiém rat t6t cho cdng tac quan ly phat trién do
thi, d&m bao su phat trién bén viing, an sinh xa hoi (bao gém ¢
viéc cling cap du nudc sach hgp vé sinh cho moi ngudi dan dé
thi) va nang cao chat lugng cudc séng cho TP Ha Noi va cac do
thi Viét Nam trong thai gian téi.



GIOI THIEU

Quan ly théng tin
du an dau tu xay dung

> AN NHIEN

Cu6n sach dugc biéen soan nham muc dich dap
ung nhu cau hoc tap va nghién cuu cua sinh
viéen nganh Kinh té xay dung va nganh Quan

ly xay dung. Béng thai, ciing co thé su dung
tham khao va giang day vé quan ly thong tin
du @n xay dung va mo hinh théng tin céng
trinh (BIM) cho sinh vién tat ca cac nganh khac
thuoc khéi nganh Xay dung - Kién truc.

BO AT DUNG - TRUONG DA HDC XAY DUSG MIEN TRUNG
TS, Vidcing Thi Thiy Deiong - PGS, 75, Trlia Owuang Pha

ThiE Vo Lé Duy Khiah - TS, Trn Thi Quynh M

Thi. Nguydn Mguydn Khang

Soang Ak g beang 5

QUAN LY THONG TIN
DU AN PAU TU

XAY DUNG

AP DUNG BIM THEO IS0 19650
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uan ly thong tin du an dau tu xay dung la hoc

phan quan trong trong chuong trinh dao tao

nganh Kinh té€ xay dung va nganh Quan ly xay

dung. Hoc phan nay cung cdp cac kién thuc
téng quan vé quan ly théong tin du én dau tu xay dung noi
chung va quan ly théng tin st dung mé hinh théng tin
cOng trinh (BIM) néi riéng.

Cudn sach Quan ly thong tin du an dau tu xay dung clia
nhém tac gia dén tu Trudng Dai hoc Xay dung mién Trung:
TS Vuang Thi Thuy Duong, PGS.TS Tran Quang Phd, ThS
V6 Lé Duy Khéanh, TS Tran Thi Quynh Nhu va ThS Nguyén
Nguyén Khang.

Cuén sach nghién cdu céc ndi dung lién quan dén co
sG ly luan vé thong tin dy an va quan ly théng tin du an
ti thiét ké, thi cong, van hanh chay tht cho dén van hanh
khai thac trén co s mé hinh théng tin cong trinh (BIM);
phuong phap, cong cy, ky thuat va tiéu chudn can thiét
dé quan ly thong tin du an; téng quan chung vé mé hinh
théng tin cdng trinh (BIM) va chi tiét héa vé quan ly thong
tin trong thiét k€, thi cdng, van hanh chay thi st dung mé
hinh théng tin cdng trinh (BIM). Ngoai tai liéu nay, dé tiép
thu hiéu qua ngudi hoc can tim hiéu thém cac tai liéu va
hudng dan khac cé lién quan dé cé thé ap dung kién thirc
dugc hoc vao thuc té.

Cubn sach dugc bién soan nham muc dich dap tng
nhu cau hoc tap va nghién ctru clia sinh vién nganh Kinh
té xay dung va nganh Quan ly xay dung. Dong thai, cuén
sdch nay cing c6 thé st dung tham khéo va giang day
vé quan ly théng tin du an xay dung va mé hinh théng
tin cong trinh (BIM) cho sinh vién tat ca cac nganh khac
thudc khéi nganh Xay dung - Kién trdc. Ngoai ra, cuén
sdch nay cé thé dugc st dung nhu mét tai liéu tham
khao trong qua trinh nghién ctu va ap dung mé hinh
thoéng tin cong trinh (BIM) trong hoat dong xay dung
cla cac don vi, doanh nghiép, co quan quan ly nha nuéc
cé lién quan.

Ngoai phan m& dau, muc luc, danh muc hinh, danh
muc bang, danh muc tur viét tat va danh muc tai liéu tham
khao, cuén sach gdom cac chuong chinh:

Chuong 1: Quan ly théng tin du an dau tu xay dung;

Chuong 2: Phuong phéap, cong cu, ky thuat va tiéu
chuén can thiét dé quan ly théng tin;

Chuong 3: Quan ly thong tin theo ISO 19650;

Chuang 4: Téng quan md hinh théng tin cdng trinh
(BIMY);

Chuong 5: Quan ly thong tin giai doan dau tu xay dung.

Sach dugc NXB Xay dung phat hanh dudi 2 hinh thuc
sach in va sach dién tu tai dia chi: nxbxaydung.com.vn.
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Nganh thep

“thay d6i hay la chét?”!

> NGUYEN HOANG LINH

on s théng ké cho hay, thi trudng thép xuat khiu clia Viét

Nam vao EU va ASEAN la 2 khu vuc dan dau thi phan. Tu

dau ndm dén hét thang 7/2023, riéng xuat khiu thép cac

loai sang thi trudng EU dat 2,02 triéu tan, ting 84% so Vi
cung ky nam trudc. Tuy nhién, thai gian tdi, theo nhan dinh cla cac
chuyén gia, thép xuat khau cCia Viét Nam vao EU c6 kha nang sé giam
khoang 4% gia tri xuat khdu cung vdi nhiéu tac dong bat Igi khién
gidm kha nang canh tranh trén thi trudng bai... CBAM!

THACH THUCTU CBAM

Bat dau tur ngay 01/10/2023, Lién minh chau Au (EU) thi
diém ap dung giai doan chuyén tiép Co ché diéu chinh bién
gi6i carbon (The EU's Carbon Border Adjustment Mechanism -
CBAM) va thuc hién day da tir nam 2026.

Theo cac chuyén gia, vé ban chat, Co ché CBAM sé danh thué
carbon d6i vdi tat cd hang héa nhap khau vao thi trudng cac
nudc thudc EU dua trén cudng do phat thai khi nha kinh trong
quy trinh san xuat tai nudc sé tai.

Nha nhap khau hang vao EU theo Ca ché CBAM dang ky véi co
guan quan ly trong nudc va mua chiing chi CBAM. Gia clia chiing
chi dya vao gia tin chi phat thai hang tuan ctia Hé théng thuong
mai khi thai cGia Lién minh chau Au (EU ETS). Nha nhap khiu trong
EU ké khai ham lugng phat thai trong hang nhap khiu va giao
nodp s6 lugng tin chi tuong tng clla mbi ndm. Néu nha nhap khau
chiing minh dugc gia carbon da dugc thanh toan khi san xuat hang
nhap khau, lugng phat thai tuong (ing c6 thé dugc khau trir.

Trong giai doan dau, CBAM sé tap trung vao cac nhém hang
hoéa c6 nguy co ro ri carbon cao nhat la xi mang, st va thép,
nhom, phan boén, hydrogen va dién. Day la nhiing linh vuc chiém
16i 94% lugng khi thai cong nghiép ctia EU.

Vay Cao ché CBAM sé tac dong thé nao dén hang hoéa xuat khau

—_— -

. XI MANG CAM PHA
CONG NGHE NHAT BAN
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c(ia Viét Nam vao thi truding EU? Cac chuyén gia da ti€én hanh nghién
ctiu, khao sat trén 4 linh vuc hién c6 hang hda xuét khiu dang ké vao
thi trudng EU 1a: Nhém, thép, xi mang va phan bén. Xét vé téng thé
toan bé nén kinh t€, tac déng ctia CBAM khong Ién, nhung déi véi
tling ngang hang, tiing doanh nghiép, gia tri xuat khdu gidm di la
con s6 khéng nho, lam gia tang ap luc vai cac doanh nghiép.

Trong do, linh vuc thép cé kha nang sé giam khoang 4% gia
tri xudt khiu. Nhu cau gidm kéo theo sén lugng gidm khoang
0,8%, cung véi tac dong bat Igi vé gidam kha nang canh tranh
trén thi trudng. Gia tri xuat khiu clia nganh nhém ciing giam
han 4% va san lugng gidm khoang 0,4%. D6i véi nganh xi méang
va phan bén, muc d6 tac dong khong dang ké.

“THAY DOI HAY LA CHET?”

D6 la tén mot cudn sach “g6i dau giudng” ghi lai nhiing bai
hoc gilp cac thuong hiéu huyén thoai luén dan dau trén thé
gidi. Khi cudc canh tranh cdp toan cau ngay cang khdc liét thi
viéc cac doanh nghiép can phai ludn luén tinh tao, nhan biét va
thich (ng, thay déi la diéu bat budc.

Ngay 02/11/2023, Khach san JW Marriott Ha Néi da thu hat sy
chuy khi Hiép hoi Doanh nghiép chau Au tai Viét Nam (EuroCham
Viét Nam) t6 chuc Dién dan Kinh t& xanh (GEF) 2023. Tham du
dién dan c6 nhiéu nhan vat cap cao, nhu Thi tuéng Viét Nam
Pham Minh Chinh, Phé Chu tich diéu hanh Uy ban chau Au Valdis
Dombrovskis, Thi tuéng Ha Lan Mark Rutte...

Tai dién dan, Tha tuéng Viét Nam Pham Minh Chinh cho biét,
thé giGi dang dién bién kho ludng, xung dét dia chinh tri dién ra
gay gat, khiing hodng do bién dsi khi hau va can kiét tai nguyén
thién nhién dang dat ra nhiéu thach thic, nhung déng thdi cing
ma ra cac ca hoi mdi ddi véi phat trién kinh té - xa hdi cla ting
quéc gia. Trong béi canh d6, phat trién kinh t& xanh va bén ving la
chia khéa va la huéng di bat budc ctia cac qudc gia trén toan cau.

Tha tudng Chinh pht Viét Nam khdng dinh: “Ching t6i danh

T
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H.E. Mr. Pham Minh Chinh
Prirme Minister of the Socialist Republic
of Vietnam

ninh phid rig

hung téi dé cao quan diém phdt
go triim, xanh va bén virng,
tiéu dat phdt thadi rong bdng
‘\ndm 2050, khéng hy sinh tién
céng bang xd héi dé chay theo
ruéng kinh té don thudn. Chiing
ét tam xdy dung nén kinh té
ip, tu' chii gdin véi chi déng, tich
i nhdp quéc té sau rong, toan
, thu'c chdt, hiéu qud, ldy néi luc
yban, chién luoc, quyét dinh, ldu

d chién lugc vé thé ché, ha tdng va
in luc; thic ddy phdt trién dua trén
ahoc céng nghé va déi méi sang
tao” - Thii tuéng Pham Minh Chinh

gia cao vai tro tién phong ctia EU trong thic ddy xay dung mét nén
kinh té€ toan cau xanh va tuan hoan, gép phan bién chuyén nhing
thach thic hién nay thanh cac co hoi cho kinh té thé gisi, véi muc
tiéu giam phat thai khi nha kinh it nhat 55% vao nam 2030 va dat
trung hoa carbon vao nam 2050. Viét Nam hoan nghénh va tng
ho cac chién lugc va sang kién quan trong clia EU hudng t6i muc
tiéu nay, nhu: Théa thuan xanh, Clra ngé toan cau, Chién lugc kinh
té& bién, Kinh té sé... véi nhiéu budc di cu thé trong céc linh vuc nhu
phat trién ¢ s& ha tang, nang lugng hydrogen xanh, két ndi s6 va
huy déng nguén tai chinh xanh cho phat trién...”.

Diéu d6 c6 nghia la thém mét 1an khdng dinh rang, tién trinh
“xanh hoa” tat ca cac hoat ddng clia con ngudi trén toan cau la tat
yéu va khéng thé dao ngugc. Viét Nam khéng ngoai lé!

BAIHOC CUA THEP HOA PHAT

Viéc thich nghi va thay déi dé phu hop véi thai cudc la cla ca
nén kinh té€ cla méi qudc gia, ctia rat nhiéu nganh hang, nhiéu hoat
déng lién quan dén “xanh héa”. Riéng vdi nganh thép, thiét nghi
nén néu ra bai hoc tién phong tu Thép Hoa Phat.

Cac nguon théng tin chinh thiic cho hay, hién nay, Tap doan
Hoa Phét da st dung cac cdng nghé hién dai vai cong nghé tuan
hoan tiét kiém tai nguyén, tu chd 75 - 80% dién san xuat thép, xi
hat 6 cao dugc tai st dung lam S95 cung cap cho nganh xay dung.

Véi dac thl san xuat gang thép st dung lugng I6n dién, nudc,
than..., viéc st dung tiét kiém céc loai nang lugng, tai nguyén thién
nhién 1a diéu bat budc trong tu duy “thay déi hay la chét?”!

Trong nhiéu nam qua, viéc ap dung cdng nghé thu héi va s
dung nhiét du, khi du dé phat dién da giup Hoa Phat tiét kiém
nang lugng, tu chu dién cho san xuét, gidm gia thanh san pham,
gidm thiéu & nhiém moi trudng.

Ong Ngb6 Buc Tuyén - Truéng phong Cong nghé Cong ty CP
Thép Hoa Phat Dung Quét, cho biét: Hoa Phat da st dung giai
phép céng nghé thu héi nhiét luyén coke, khi than 16 cao dé phat
dién, tai st dung tai nha may & Hai Duang va Dung Quat. Theo dé,
kha ndng thu héi nhiét d€ phat dién chiém khoang 75 - 80%, Hoa
Phat chi lay khodng 20 - 25% dién lugi cho san xuat.

Bén canh d6, nha may con tan dung khi than du thira trong
luyén gang thép lam nhién liéu cho néi hoi dé phat dién. Céng
nghé san xuat dién ndng nay da gop phan bao vé méi trusng,

gidm lugng phét thai CO, so vdi loai hinh phat dién nhiét than c6
céng suat tuang duong.

Ngoai tan dung tat cd nguén nhiét du dé phat dién, Hoa
Phét dang trién khai chuong trinh dién mat tréi mai nha nham
tan dung dién tich mai nha xudng ctia doanh nghiép.

La nha sdn xuat thép 1&n trong khu vuc Déng Nam A, Hoa
Phét ludn quan tam t6i uu hoa ca cac khau san xuat theo hudng
tuan hoan, khép kin, tiét giam tiéu hao nang lugng va xay dung
16 trinh phat trién thép xanh.

Hién nay, Hoa Phat da va dang thuc hién hanh déng nham
gidm phat thai khi nha kinh bao gobm: Dao tao va thuc hanh cho
can b, cong nhan vién céng ty theo Nghi dinh 06/2022/Nb-CP,
kiém toan nang lugng; Co ché CBAM; Sit dung nhiét du khi néng
16 c6¢ s&n xuat dién; Ap dung céng nghé dap céc kho CDQ dé
san xudt dién; St dung nhiét du san xuat dién trong thiéu két;
Tan dung can néng tU duc sang can st dung [0 nung; St dung
céng nghé tuabin thu héi nang lugng gié 16 cao (BPRT).

Hoa Phét cling thay d6i phuong thic van chuyén nguyén liéu
béng bang tai thay 6t6, trong cay xanh gitip hap thu khi CO, ...

Viéc ap dung cong nghé gitp khong chi giup Hoa Phat tiét
kiém nang lugng, tu cht dién cho san xudt ma con gép phan
giam tai ap luc diéu dé hé théng dién lusi quéc gia, nhat la nhiing
thang ndng néng cao diém.

Hoa Phat cling 4p dung nhiéu bién phéap dé xt ly bui phat sinh
trong san xuat nhu nhu loc bui tinh dién, loc bui tui vai, loc bui
uat, xay dung hé théng tudng bao, tréng cay xanh dé chéng phat
tan bui, tiéu am. Hang nam, rat nhiéu sang kién dugc cac phong
ban chuyén mén 4p dung nham giéi quyét triét d€ van dé bui.
Lugng bui chia st thu héi dugc trong qua trinh luyén gang thép,
vay cén thép déu dugc tai st dung & cac cdng doan san xuat, via
tiét kiém chi phi vira cai thién moi trudng lam viéc.

V6i quy mo cOng suat 8,5 triéu tan/nam, Hoa Phat hién la
nha san xuat thép I6n nhat Viét Nam, viéc 4p dung cac giadi phap
trén gép phan tiét kiém chi phi rat I6n hang nam, nang cao stc
canh tranh cta san pham, gidm phat thai khi nha kinh, bao vé
moi trudng tot hon.

Trén day la cach Hoa Phét tao ra san phadm xanh, bén viing;
déng thai cing 1a bai hoc can thiét trong cong cudc “thay déi
hay la chét?” ctia ca nganh thép Viét Nam hién nay.
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ong cong cudc xay dung va kién thiét dat nuéc, nganh

Xay dung da c6 nhiing déng gop quan trong, nhiéu

cong trinh hién dai dugc xay dung, dién mao dat nuéc

ngay cang dugc thay d6i, véi nhitng déng gép to Ién

va hiéu qua dy, Trudng Cao dang Xay dung s6 1 (B6 Xay dung)

luén tu hao la chiéc néi dao tao nhiéu chuyén gia, can b dong
g6p cho su phat trién ctia Nganh va dat nudc.

CHANG PUGNG XAY DUNG VA PHAT TRIEN

Trdi qua chang dudng vinh quang 75 nam dao tao 65 xay
dung va phat trién, gan 70 nghin can bo ky thuat va cong
nhan ky thuat da truéng thanh tir mai trudng nay, nhiéu hoc
vién cla Trudng da va dang ndm gilt nhirng nhiém vu quan
trong trong cac ca quan quan ly xay dung va do thi, cac co
s& dao tao va nhiéu cong trinh trén moi mién t6 quéc. Co thé
khdng dinh Trudng CBXD s6 1 luén la la ¢ dau trong linh vuc
giao duc dao tao, xiing dang la don vi anh hung trong khoi
dao tao nganh Xay dung Viét Nam.

Ngay sau khi Bo Kién trdc (B6 Xay dung) ngay nay duoc
thanh lap, ngay 15/7/1958, BO Kién tric quyét dinh thanh lap
Trudng Trung cap Kién trdc Ha Bong (tién than trudng COXD
s6 1) trén co s§ tach ra tu Trudng Cao dang ky thuat dugc
thanh [ap tU nam 1947. Pay la co s& dao tao can bo chuyén
moén dau tién, duy nhat trong hé théng cac trudng dao tao
cla nganh Xay dung Viét Nam lic bdy gid.

Trong cudc khang chién chéng My gian khé, Nha trudng
vUa thuc hién nhiém vu dao tao, vira tham gia chién dau. T6
bd mén Coéng trinh luc hoc trg thanh t8 bé mén XHCN dau
tién trong khéi cac trusng Trung hoc chuyén nghiép ca nudc
dugc vinh du nhan Huan chuong Lao dong hang Ba.

Sau ngay mién Nam hoan toan giadi phéng, Nha trudng
vUa lam t6t nhiém vu dao tao can bo ky thuat vira xay dung
kién thiét dat nudc viia chia sé khung cén boé dé cung cap
can by, gido vién cé kinh nghiém cho Truong Pai hoc Xay
dung Mién Trung va Trudng Dai hoc Xay dung Mién Tay (hién
nay). Nam 1981 sat nhap Trudng Trung hoc kinh té Xay dung

® Hiéu trudng Truong Cao dang Xay dung so 1
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vao Trudng Trung hoc Xay dung s6 1 ldy tén Trudng Trung
hoc Xay dung sé 1. Trong lich st dao tao ctia Nha truong,
ngoai viéc dao tao can bo cho dat nudc Nha trudng con dao
tao nhiéu thé hé can bé cho nudc ban Lao.

Sau nhiéu lan déi tén, sat nhap ngay 28/5/1999, Thi tuéng
Chinh pht ky quyét dinh 128/QB-TTg thanh lap Truéng COXD
s6 1 trén co s& nang cap tu Trudng Trung hoc Xay dung s6 1.
Day la thoi ky quan trong danh ddu moéc cho viéc dat nén
moéng da dang cac loai hinh dao tao, m& rong lién két dao tao
theo dia chi tat ca cac bac hoc, nganh hoc, phéi hop véi cac
Trung tdm Gido duc thudng xuyén - Gido duc nghé nghiép,
céc trudng cao dang, dai hoc, doanh nghiép dao tao chuyén
moén nghiép vu cho nhiéu thé hé can b, dao tao theo don
dat hang, dao tao theo yéu cau clia doanh nghiép ddt nén
tang cét 16i cho truyén théng va danh tiéng clia Nha trudng.

Tur ngay 01/01/2017, khi 6 su thay d6i quan ly nha nudc
vé chuong trinh dao tao theo quy dinh luat gido duc nghé
nghiép, Trudng chiu su quan ly vé chuong trinh dao tao cua
B6 LDTB&XH. Pay la giai doan chuyén minh hét stc kho khan
doi véi Nha trudng. Phat huy truyén thong lich st, tiép noi
c6ng lao clia cac thé hé di trudc, tap thé can bo, vién chuc,
ngudilao dong da né luc tirng ngay ra soat, xay dung chuong
trinh dao tao, tang thai lugng thuc hanh thuc tap, thay déi
phuong phép gidng day, dao tao theo dinh huéng nang luc
phat trién ngudi hoc, m& thém nhiéu nganh nghé dao tao
méi dong thoi chu trong dao tao doi ngl can bd di doi véi
chién lugc phat trién trudng va dau tu co sé vat chat phuc vu
dao tao theo hudng gido duc nghé nghiép.

P61 MG1 PHUONG THUC PAO TAO

TU nam 2018 dén nay, khé khan chung trong céng tac
tuyén sinh clia cac trudng cao ddng trong ca nudc néi chung
va tuyén sinh nganh Xay dung néi riéng c6 anh huéng khéng
nhé dén chién lugc phat trién dao tao ctia Nha trudng, quy
mo tuyén sinh trinh d6 cao dang lién tuc gidm tor nam 2018
dén nay.

Pung trudc nhitng khé khan trong cong tac tuyén sinh
trinh d6 cao dang, Nha trudng da kip thai thay d6i, tuyén sinh
va dao tao hoc sinh tot nghiép trung hoc co s& virta hoc van
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héa theo chuong trinh gido duc thudng xuyén cap trung hoc
phd théng, vira hoc nghé trinh d6 trung cap (hé song béng)
hoc tai trudng va lién két dao tao nghé trinh do trung cap
theo dia chi tai cac Trung tam Gido duc thuong xuyén - Gido
duc nghé nghiép tai cac tinh Thai Binh; Ha Nam; Hung Yén;
Bac Ninh; Lang Son; TP Ha Noi.

Pé thu hat tuyén sinh d6i tugng hoc sinh tét nghiép
trung hoc ca s@, tap thé lanh dao, can bo, vién chiic, ngudi
lao d6ng toan trudng da doan két tap trung gido duc van hda
va day nghé cho hoc sinh di doi véi gido duc ky nang séng,
ren luyén y thiic cho hoc sinh véi phuong cham “thanh nhan
trudc khi thanh tai”, “Hoc nghé phai lam dugc nghé”.

Ngoai ra, Nha truong phéi hgp véi doanh nghiép dao tao
theo dia chi cac I6p ngan han nang cao trinh d6 tay nghé cho
ngudi lao dong...

Song song Vvéi hoat ddng dao tao, cong tac NCKH, hop
tac quéc té va khao thi luon dugc chi trong, quan tam nham
phuc vu va nang cao chat lugng dao tao.

Cong téac khao thi va dam bao chat lugng da dugc tach ra
khoi cong téc tdc dao tao nham chuyén biét héa va dam bao
tinh khach quan cong bang trong danh gia chat lugng. Hién
nay, Nha trudng da va dang thuc hién kiém dinh danh gia co s
giao duc nghé nghiép va danh gia ngoai ca s& gido duc nghé
nghiép dé khdng dinh chat luong véi ngusi hoc va véi xa hoi.

Pé déap Ung dugc nhu cau doi héi clia xa hoi, cta thi
trudng lao dong. Nhiéu céng trinh NCKH, nhiéu dé tai cap
€3 s6, cap Bo da dugc thuc hién va da dugc dua vao ap dung
trong thuc tién giang day. Trong bdi canh dat nudc dang hoi
nhap manh mé, hoat déng hgp tac quéc té cliing dugc Nha
truong dac biét quan tam. VSi chi truong mé réng hgp tac
dao tao vai da quoc gia, Nha trudng da don tiép nhiéu doan
khach quéc té t6i tham trudng dong thai ciing cl nhiéu doan
can b9, vién chiic sang cac nudc ban tham quan, hoc héi kinh
nghiém vé dao tao. Pay la nhitng hoat ddng nham ma ra cg
hoi hgp téac dao tao cta Nha truong trong tuaong lai.

Bén canh d6, hoat dong chuyén déi s6 cling dugc tién
hanh déng bé trén tat ca cac phuong dién cta Nha trudng,
dua mo6 hinh gidng day truc tuyén vao ap dung ti nam hoc
2019 dén nay nham nang cao chat lugng dao tao.

wr*-“ g

CAC PHAN THUGNG CAO QUY

Trong qua trinh xay dung va phét trién, Trudng CDXD s6 1
khong chi dugc biét dén la don vi uy tin trong dao dao ma con
di dau trong cac hoat dong vi cdng dong. Vsi nhitng dong
gop quan trong trong viéc dao tao nguén nhan luc, can bé
ky thuat va céc chuyén gia gidi cho su phat trién clia nganh
Xay dung va cho dat nudc trong suét 65 nam, Nha trudng
da dugc Chu tich nudc tdng thuéng danh hiéu cao quy Anh
hung Lao déng thai ky d&i méi va nhiéu phan thuéng cao
quy khac nhu: Huan chuong Lao dong hang Nhat, Nhi, Ba;
Huan chuong Déc lap hang Nhi, Ba; nhiéu bang khen va cs
thi dua ctia Tha tuéng Chinh phu, B trudng B Xay dung.

SU MENH VA MUC TIEU PHAT TRIEN

Nam 2024 danh dau budc ngoat quan trong trong su phat
trién cta Nha trudng Theo Quyét dinh 996/QD-TTg ngay
25/8/2023 ctia Chinh phui vé viéc ban hanh danh séch cac don
vi su nghiép cong lap truc thudc B6 Xay dung, Trudng Cao
dang Xay dung s6 1 chuyén nguyén trang vé Bo LDTB&XH.
Tap thé can bo lanh dao, vién chic, ngudi lao déng, HSSV
toan Nha trudng quyét tam chung suc, dong long vugt qua
moi khé khan thd thach thuc hién s&t ménh xay dung phat
trién Nha trudng thanh trudng trong diém quéc gia vé dao
tao nghé dap (ing yéu cau ngay cang cao ctia xa hoi gop phan
vao su nghiép cong nghiép hoa, hién dai hoa dat nugc.*

ISSN 2734-9888 | 11.2023 XAYDUNG |47



NGHIEN CLU

ENgay nhan bai: 20/7/2023 BNgay sta bai: 21/8/2023 BNgay chap nhéan dang: 15/9/2023
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TGM TAT

Mac di hé thing cac van ban quy pham phap luat ca lign
quan dén s& hiru chung va s& hitu rieng nha chung cu qua
cac |1an sira ddi, b sung nhung dén nay van chua the gigi
quyét dirt diém tinh trang tranh chép gita chi dau tu va céac
cwr dan vé st hiru chung, s& hitu rigng d& va dang dién ra
trong nhigu ndm nay. Ly do tranh chap chi yéu |3 thigu cac
hwéng dan cu thé rd rang, con map mir trong chinh séch quy
dinh vé dién tich va phan bd chi phi ddu tir cho phén si hir
chung, st hitu rigng, tao k& hi khi thi thuc hign du an chung
cur, dan dén xay ra tranh chap. Trén co sé tdng hop, phén
tich, danh gia thuc trang, bai bao tap trung chi rd tdn tai, bat
cAp va dya trén nguyén tac chi thé nao s hitu riéng phén
nao thi chiu phan bd chi phi ddu tw trong ing cho phén da dé
dé xudt phuong phap xéc dinh dién tich sé hiru va phan bd
chi phi ddu tur xay dung cho phan si hitu chung, s& hitu rigng
nha chung cu ndi chung va tng hdm nha chung cu ndi riéng,
lam co st gap y sta ddi dy thao luat nha & va cac van ban
phap Iy co lien quan, nhim gidi quyét dot diém tinh trang
tranh chap st hiru chung, sé hiru rigng giira chi dau tur va cu
dén ca s& hiru trong nha chung cu.

Tir khda Phan b chi phi dau tr xay dung; s& hitu chung; si
hitu riéng; nha chung cr.

ABSTRACT

Although the system of legal documents related to commaon ownership
and private ownership of apartment buildings has been amended and
supplemented time and again, up until now it has not yet been possible
to completely resolve disputes between investors and apartment
residents regarding private ownership which have been going on for
many years. The main reason for the disputes is the lack of clear
specific instructions, and the ambiguity in policies requlating area and
allocation of investment costs for common and private ownership,
which create loopholes in implementation of apartment project, leading
to disputes. Based on the synthesis, analysis and assessment of the
current situation, this article focuses on stating the existing issues,
inadequacies and based on the principle that subjects must be held
responsible to allocate investment costs to the corresponding part that
they privately own, it proposes a method to determine the ownership
area and allocate construction investment costs for common
ownership, private ownership of the apartment building in general and
the basement area of the apartment building in particular, as a basis
for feedbacks and amendments to the draft Housing Law and other
related legal documents to completely resolve disputes between
investors and residents with private ownership in apartment buildings.
Keywords: Allocation of construction investment costs; common
ownership; private ownership; apartment building.

1. DPATVAN BE

tu va cu dan, trong dé gay gt nhat la phan s& hiu vé dién tich dé xe

Cung vdi su phét trién dé thi hda ngay cang nhanh la nhu cdu nha &
dé thi ngay cang Ién, vi thé cac nha chung cu tai cac d6 thi I6n gia tang
nhanh chéng, song s6 lugng du an nha chung cu xay ra tranh chap gitta
chu dau tu va cu dan cling ngay cang nhiéu. Theo Cuc Quan ly nha va thi
truding bat déng san - Bo Xay dung, tinh dén cudi nam 2022 ca nudc co
khoang 3000 toa nha, cum toa nha chung cu thuong mai, trong sé do
c6 hon 10% xay ra tranh chap & cac muc d6 khac nhau, tap trung cht
yéu tai Ha N6i va TP.HCM [11 1. Tranh chép phé bién & cac chung cu thoi
gian qua lién quan dén phan s& hiiu chung va s& hitu riéng clia cht dau
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may, 6 td & tang ham nha chung cu. Van dé quyén s& hiu chung va s&
hiu riéng da dugc quy dinh trong Luat Nha & nam 2014, B luat Dan su
nam 2015 va Quy ché& quan ly st dung nha chung cu ban hanh kém theo
Thong tu s6 02/2016 clia B6 Xay dung cung mét s6 vén ban khac cd lién
quan. Tuy nhién, khi 4p dung cac quy dinh phap luat trong thutc t€ con
nhiéu bat cap, dién hinh la tranh chap chd dé 6 t6. Bai viét tap trung lam
rd nhimg van dé bat cap néu trén ca trong chinh sach lan thuc hién
chinh sach dan dén tranh chap da va dang tiép tuc xdy ra ma chua duoc
gidi quyét dut diém, dong thai dé xuat gidi phap hoan thién chinh sach
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phap luat gidi quyét van dé s& hiiu chung va riéng nha chung cu 6 muc
dich thuong mai.

2. TONG QUAN VE SG HUU CHUNG, SG HOU RIENG NHA
CHUNG CU

2.1. M6t s6 khdi niém va quy dinh s& hau riéng, sé hau chung nha
chung cu

Nha chung cula nha ¢ tir 2 tang trd [én, c6 nhiéu can ho, cé 16i di,
cau thang chung, c6 phan s& hiiu riéng, phan s& hiiu chung va hé théng
cong trinh ha tang st dung chung cho cac ho gia dinh, ca nhan, t6 chic,
bao gém nha chung cu dugc xay dung véi muc dich d€ & va nha chung
cu dugc xay dung c6 muc dich stt dung hén hgp dé€ & va kinh doanh [1].

Toa nha chung cu la mét khéi nha (block) doc 1ap hodc mét s6 khéi
nha ¢ chung khéi d& néi trén mat dat duoc xay dung theo quy hoach
va hé so dy an do co quan 6 tham quyén phé duyét [8].

Cum nha chung cu la tdp hgp tur 02 téa nha chung cu tré [én dugc
xay dung theo quy hoach va hé so du én do ca quan cé thdm quyén phé
duyét [8].

Nha chung cu, tda nha chung cu hay cum nha chung cu déu cé
phan s& hitu chung va phan s& hitu riéng. Nha chung cu c6 mét chu s¢
httu 1a nha chung cu chi c6 mét chii s& hitu déi véi toan bd nha chung
cu va khdng ¢6 phan chia phan s hiiu chung, phan s& hiu riéng. Nha
chung cu c6 nhiéu chu s hitu la nha chung cu ¢6 tir hai chii s hitu tré
[én, trong d6 c6 phan s& hitu riéng clia moi chtl s& hitu va c6 phan sé
hitu chung, st dung chung ctia cac chti s& hitu.

- Phan s& hiiu riéng bao gom [11:

+ Phan dién tich bén trong can hd bao gém ca dién tich ban céng, 16
gia gan lién véi can ho do.

+ Phan dién tich khac trong nha chung cu dugc cong nhan la sé hitu
riéng cho chti s& hiu nha chung cu.

+ Hé théng trang thiét bi ki thuat st dung riéng gan lién véi can ho
hodc gan lién véi phan dién tich khac thudc s& hitu riéng.

- Phan s& hitu chung bao gom [11:

+ Phan dién tich con lai ctia nha chung cu ngoai phan dién tich
thuéc s& hiu riéng quy dinh, nha sinh hoat cong déng cta nha
chung cu.

+ Khong gian va hé théng két cau chiu luc, trang thiét bi ky
thuat dung chung trong nha chung cu bao gom khung, cot, tuéng
chiu luc, tudng bao ngoi nha, tudng phan chia cac can ho, san, mai,
san thuong, hanh lang, cau thang b, thang may, dudng thoat
hiém, 16ng xa rac, hop ky thuat, hé théng cap dién, cdp nudc, cap
ga, hé théng théng tin lién lac, phat thanh, truyén hinh, thoat
nuéc, bé phét, thu 16i, ctu hda va cac phan khac khong thudc
phan s& hiru riéng ctia chl s& hiru nha chung cu.

+ Hé théng ha tang ky thuat bén ngoai nhung dugc két ndi véi nha
chung cu @, trir hé théng ha tang ky thuat st dung vao muc dich cong
c6ng hodc thuéc dién phai ban giao cho Nha nudc hodc giao cho cha
dau tu quan ly theo noi dung du an da dugc phé duyét.

+ Cac cong trinh cong céng trong khu vuc nha chung cu nhung
khéng thudc dién dau tu xay dung dé kinh doanh hodc phai ban giao
cho Nha nudc theo ndi dung du an da dugc duyét bao gém san chung,
vuon hoa, cong vién va cac cdng trinh khac dugc xac dinh trong ndi
dung clia du an dau tu xay dung nha & dugc phé duyét.

- Ché dé xe va viéc xac dinh dién tich st dung can ho, dién tich khac
trong nha chung cu[11:

Ché dé xe phuc vu cho céc chli s& hitu, ngudi st dung nha chung cu
bao gém xe 6 t6, xe ddng co hai banh, xe ddng ca ba banh, xe dap va xe
cho ngudi khuyét tat thi chi dau tu phai xay dung theo tiéu chudn, quy
chuan xay dung, thiét ké dugc phé duyét va phai dugc st dung ding
muc dich. Viéc xac dinh quyén s hiiu, quyén st dung déi véi chd dé xe
dugc quy dinh nhu sau:

+ D6 véi chd dé xe dap, xe dung cho ngudi khuyét tat, xe déng co
hai banh, xe dong ca ba banh cho céc chtd s hiu, ngudi st dung nha

chung cu thi thudc quyén s& hitu chung, st dung chung ctia cac cha s
h{ru nha chung cu;

+ D3 vdi chd dé xe 6 t6 danh cho cac chd s& hitu nha chung cu thi
ngudi mua, thué mua can hé hodc dién tich khac trong nha chung cu
quyét dinh mua hodc thué; trudng hop khéng mua hodc khong thué thi
chd dé xe 6 t6 nay thudc quyén quan ly clia chl dau tu va chl dau tu
khong dugc tinh vao gia ban, gia thué mua chi phi dau tu xay dung chd
dé xe nay. Viéc b6 tri chd dé xe 6 t6 ctia khu nha chung cu phai bdo dam
nguyén tic uu tién cho cac chd s& hiiu nha chung cu trudc sau dé6 mai
danh ché dé xe cong cong.

2.2. Thuctrang vé sé hitu chung, s& hitu riéng nha chung cu

Phan s& hiu riéng bao gém chii s& hitu can ho nha chung cu;, s&
hitu cGia chd dau tu va chd sé hitu khac ngoai khu can hd nha chung cu.
Phan s& hitu chung bao gébm s& hiiu chung clia cac chli s hiiu can ho,
s@ htu chung clia cac chii s@ hiiu thudc nha chung cu;, sé hitu chung clia
du én (gilra cac chti sé hitu can ho, cha dau tu va chti sé hitu khac) [6].

Nhu vay véi viéc quy dinh vé phan s& hitu chung, riéng nhu trén cho
thay van con mét s6 danh muc s& hitu chua ré rang, con map ma, chéng
han nhu: Dau bao khai, dau phun nudc thuéc hé théng PCCC dugc 13p
dat bén trong can hg, c6 quy dinh hé théng ky thuat bao gom ctiu hda
thudc s& hitu chung nhung khong quy dinh rd phan nam trong can ho
thi xem [a riéng hay chung, dan dén c6 thé hiéu rang chi ¢ hé théng
cliu héa chung nam bén ngoai can hé la thudc s& hitu chung, con céac
thiét bi dau cudi nhu dau bao khdi, sprinkler... thi thudc s& hitu riéng clia
can ho. Biéu nay sé anh hudng dén trach nhiém stra chira khi cac thiét bi
nay hu héng. Hay ché dé xe 6 t6 hién nay cling con map md ngay &
khoan 1 diéu 101 clia Luat nha & 2014 qui dinh “ché dé xe phuc vu cho
cac chui s& hitu, ngudi st dung nha chung cu bao gém xe 6 t6,.. thi chd
dau tu phai xdy dung theo tiéu chuan, quy chudn xdy dung, thiét ké
dugc phé duyét va phai dugc sir dung ding muc dich”. Diéu nay c6
nghia la viéc thiét ké chd dé xe theo quy chudn xay dung phai dua vao
dién tich st dung can hé, nhu vay thi s& hitu chd dé xe thudc vé chu s&
httu can hg, nhung cling & diéu 101 clia Luat nha & 2014 thi lai quy dinh
quyén s& hitu chd dé xe do chti dau tu quyét dinh. Do vay, quyén s& hiu
ché dé xe 6 t6 trong nha chung cu quy dinh con map md. Néu Cha dau
tu ban hodc cho thué ché dé xe 6 t6 thi sé xay ra chd dé xe 6 t6 viia c6 s&
hiiu riéng va vira ¢4 s& hiiu chung gitia ngudi mua ché dé xe va chi dau
tu, dan dén rat kho khan cho céng tac quan ly van hanh, bao tri chd dé
xe nay va dé phat sinh tranh chdp. Néu ché dé xe 6 t6 thudc s6 hiiu
chung thi chi phi dau tu ché dé xe sé phai phan bd vao gia ban can ho,
dan dén khéng phai cu dan nao ciing cé thé mua can hé véi gia cao va
khéng phai can hd nao ciing c6 nhu cau st dung chd dé 6 t6, va co thé la
trong cuing 1 khu ché dé xe 6 t6 lai ¢6 ca s& hitu chung Ian s& hiiu riéng.
Hodc phan mai nha Penthouse thudc san thugng nha chung cu la s&
hiu riéng hay s& hitu chung,... Mdt khdc, viéc xac dinh dién tich cho
phan s& hiiu riéng va s& hiiu chung van con chua cu thé, chdng han nhu:
Luat Nha & nam 2014 chua c6 quy dinh cu thé vé cach tinh dién tich
logia, dién tich hop ky thudt déi véi phan sa hiiu riéng, hay quy dinh cu
thé cach xac dinh dién tich tiing phan clia ting loai s& hiitu chung nhu s
hitu chung khu can hg, s& hiiu chung nha chung cu, s& hitu chung cta
tda nha chung cu, cum nha chung cu va sé hitu chung ctia dy an, chua
6 quy dinh cu thé vé quan ly, ban giao cong trinh ha tang ky thuat khu
vuc ¢6 nha chung cu [15], diéu nay dan dén nhiéu du an chung cu Cha
dau tu dua ra cach xac dinh dién tich s& hitu riéng va s& hiiu chung ciing
khac nhau. Trong thuc tién da xay ra nhi€u vu viéc tranh chap vé van dé
nay, déng thai cac co quan gap kho khan trong viéc giai quyét tranh
chap vi khéng cé ca s& phap ly dé giai quyét tranh chap gilta ngudi mua
can hé va chu dau tu lién quan dén cach thiic xac dinh dién tich s& hiu
chung va s& hiiu riéng. Tham chi cé quy dinh vé cach xac dinh dién tich
nhung chua quy dinh chat ché khau tham duyét thiét k&, hgp déng mua
ban, nén trong qua trinh thuc hién du an van xay ra tranh chap, dién
hinh 1a ch6 dé xe. Thuic t& con mét s& chung cu khéng phan dinh rd rang
dién tich gitta hai phan dé€ xe 2, 3 banh va xe 6 t6 ma chi ghi chung la bai
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xe, dan dén tranh chap gilia cu dan va cha dau tu vé dién tich s& hiu
chung - riéng [14]. Ngoai ra, cac van ban quy phéap phap ludt cling chua
6 quy dinh ré vé thdi diém xéac dinh va phuong phép xéc dinh chi phi
dau tu xay dung dé phan bé, va quy dinh phuong phap phan bé chi phi
dau tu xay dung vao phan dién tich s& hitu chung va s& hiu riéng, dan
dén tranh chap khi s hiiu va quan ly phan dién tich chung - riéng,
chéng han la ché dé xe 6 t6 tdng ham chung cu. Néu chd dé 6 t6 thudc
s& hitu ctia cht dau tu, thi theo quy dinh chi dau tu khdng ducc phan
b6 chi phi dau tu xay dung chd dé xe 6 t6 vao gia ban can hd chung cu
[6]. Day thuc su |a ké hd clia phap luat, ngudi dan khong kiém soat dugc
chi phi dau tu xay dung chd dé 6 té dugc xac dinh thé nao va c6 phan bé
vao gid ban can hé hay khéng [14].

Hién nay cac Cha dau tu du an nha chung cu thudng phan bé
chi phi dau tu xay dung nhu sau: Chi phi dau tu xay dung tinh cho
Tm2 san xay dung thuong phdm bang téng chi phi dau tu xay
dung/Téng dién tich san xay dung thuang phadm. Téng dién tich
san thuang pham bang téng dién tich s& hiiu riéng cla chd can
ho, chl dau tu va chi s& hitu khac. V6i cach phan b nay la rat cao
bang va chua phu hop vai chi phi dau tu thuc té cho tiing phan
dién tich s& hiiu riéng, khong sét véi thuc té dé tinh thué thu nhap
déi véi cht du an, cling nhu anh hudng truc ti€p dén quyén lgi cta
cac chi s& hitu can ho. Bai trén thuc té chi phi dau tu xay dung cho
cac hang muc xady dung ctia nha chung cu rat khac nhau va cac
hang muc nay lai thudc quyén s& hitu hay sit dung khac nhau,
chdng han nhu chi phi coc, chi phi tding ham, chi phi tang néi
thuong mai, chi phi tang can hé,...Phan coc cta tda nha chung cu
hay cum nha chung cu dugc tinh todn va xac dinh trén co sé tai
trong cua tiing nha chung cu (khéi block), do vay khéng thé phan
bé déu chi phi coc theo m2 xay dung cla tat ca cac toa nha hay céc
nha thuéc cum nha dugc, ma phai phan bé chi phi coc clia nha nao
hay khéi block nao cho nha hay khéi block dy. Tang ham hay tang
ndi thuang mai thi chi phi dau tu xay dung cao hon so véi tang noi
dé &, mat khac ngay ca tang ndi dé & cling c6 nhiéu loai cdn ho
muc d0 sang trong va cdng nang st dung khac nhau (nhu cén ho
théng thudng, cén hé Studio, can ho officetel, can hé Shophouse,
can ho penthouse, can ho Duplex va can ho Sky Villa) va chi phi
dau tu xay dung cho cac loai can hé nay cang khac nhau, vi thé
khéng thé 13y téng chi phi xay dung phan bé déu cho m2 san xay
dung cla ca tang ham, tang ndi thuang mai va tang ndi can ho
duagc.

Méc du céc chinh sach qua céc lan stia d6i, bd sung nhung viéc
hudng dan van con map ma khong ré rang, cu thé nhu:

- Danh muc céac phan s& hiiu chung va riéng ctia chti dau tu, cu dan
can hd va chti sé hitu khac ¢6 lién quan, trong d6 6 danh muc ché/khu
vuc dé xe thudc ting hdm nha chung cu;

- Cach xac dinh dién tich cac phan sa hiiu chung va riéng, trong d6
6 dién tich ch6/khu vuic dé xe thudc tang ham nha chung cu;

- Cach xac dinh chi phi dau tu cho cac phan s& hitu chung va riéng,
trong d6 cé chi phi dau tu cho ché/khu vuc dé xe thudc ting ham nha
chung cu;

- Phuong phap phan bd chi phi dau tu vao cac phan sé hiiu chung
va riéng, trong d6 cé chd/khu vuic g€ xe thudc tang hdm nha chung cu;

- Co ché& kiém soat va ché tai x ly vé chi phi dau tu, chi phi quan ly
van hanh, kinh phi bao tri ctia cac phan s& hitu chung va riéng clia chu
dau tu, cu dan can ho va chii sé hitu khac ¢ lién quan.

3. MOT SO NOI DUNG PE XUAT VA KIEN NGHI

3.1. Néi dung gidi phdp dé xudt

3.1.1. V& danh muc hang muc s& hiiu va cach xac dinh dién tich s&
hiu riéng, s& hiru chung:

- Cac thiét bj thudc hé thong ky thuat chung ma nam trong khéng
gian can ho thi thudc sé hiu chung nhu dau bao khoi, dau phun nudc
trong can hé nha chung cu.
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- Ché dé xe 6 t6 clia tang hdm hay tng néi clia nha chung cu;, hoic
khu vuc ngoai nha chung cu thuéc s& hitu ctia Cha dau tu. Dién tich chd
dé 6 t6 nam ngoai dién tich chd dé xe 2,3 banh dugc thiét ké theo quy
chuan - Quy chuin Quéc gia vé nha chung cuthudc s& hitu chung.

- Dién tich can ho bang dién tich théng thily mép trong tudng bao
can hd cong véi dién tich ban cong/légia (khong tinh phan dién tich
tuding chung ctia ban céng/logia), trir di dién tich s httu chung chiém
ché dién tich théng thuy trong can hé (cot, vach, hop ky thuat).

- Theo quy dinh thi téng dién tich san cla tit ca cac tang, bao gém
ca cac tang ham, tang nita ham, tang Iling, tang ky thuat, tang ap mai va
tang tum. Dién tich san clia mot tang la dién tich san xay dung clia tang
d6, gdbm ca tudng bao (hodc phan tudng chung thudc vé nha) va dién
tich mat bang cda légia, ban cong, cau thang, giéng thang may, hop ky
thuat, 8ng khéi [9]. Do vay dé xudt téng dién tich san xay dung clia nha
chung cu béng téng dién tich phan sé hiiu riéng (chd so hitu can ho, chi
dau tu va cht s& hiiu khac) cong véi téng dién tich s& hitu chung thudc
nha chung cu.

3.1.2. V& cach xac dinh va phuang phéap phan bé chi phi dau tu xay
dung cho s& hiiu chung, s& hiiu riéng nha chung cu

Bai viét dé xuat phuong phap phan bé chi phi dau tu xay dung (chua
tinh chi phi st dung dat, thué dat; chi phi thué chuyén gia nghién ctu thi
trudng, phdp ly; chi phi quan ly doanh nghiép; chi phi ban hang; chi phi
tai chinh, dau tu, kiém toan,...) cho phan s& hiu chung - riéng nha
chung cu cé muc dich thuong mai dugc thuc hién theo trinh tu sau:

+ Budc 1: Xac dinh tung loai s& hitu riéng (SHR) cia nha/toa
nha/cum nha chung cu: s& hiru riéng cdn hé chung cu (CH), s hiu
riéng Chu dau tu (CDT), s& hitu riéng khéc (K) ca nha/tda nha/cum
nha chung cu.

+ Budc 2: Xac dinh hang muc xay dung i (nhu'tdng hdm, tdng thuong
mai hay tdng cdn hg,...) can s& hiu riéng clia tiing nha/tiing khéi nha
(Block) j ctia toa nha hay cum nha chung cu.

+Budc 3: Xac dinh dién tich SHR cua tling hang muc xdy dung () &
tiing nha (j) dGi véi mdiloai chti s& hiu: SHR), ;SHR(, . ;SHRY

+ Budc 4: Xac dinh chi phi xay dung, thiét bi truc tiép clia du an (
XDyr): dugc xac dinh bang cach lap du toan hodc téng hap chi phi thuc
té & thai diém du diéu kién dé ban/thué can ho hay thai diém ban giao
theo qui dinh, trén c& ban vé thiét ké, ban vé hoan cong

+ Budc 5: Xac dinh chi phi xay dung, thiét bi truc tiép phan tach dugc
cho hang muci &nha j (XDy1..) dugc xac dinh tuong tu nhu budic 4

+ Budic 6: Xac dinh téng chi phi xay dung, thiét bi truc tiép phan tach
riéng dugc cho tling hang muc xay dung i ctia du an (chdng han nhu chi
phixdy dung két cdu hdm, két cdu than cda timg tdng, hoan thién trong nha
cta timg tdng, thiét bi trong nha cda tung tang,... ):

XDTTT=2§'€=1Z’L‘711XD}[:{"1“ (1)

Trong d6: k la tng s6 nha clia du an chung cu, m la t8ng s6 hang
muc xay dung clia tlng nha

+ Budc 7: Xac dinh téng chi phi xdy dung, thiét bi truc ti€p khong
phan tach riéng dugc cho ting hang muci, tiing nha j cda du an (chdng
han nhu chi phi cir va dao ddt chung cho cé méng va tdng hdm, hé théng
ky thudt dién nudc PCCC chung, hoan thién ngoai nha, cdnh quan ngoai
nha, cdc hang mucphu trg,...):

XDrrc =XDrr — XDrpy @

+ Budc 8: Phan bé chi phi xay dung, thiét bi truc ti€p khéng phan
tach riéng dugc cho tling hang muc i & ting nha j:

- Phan bé chi phi khéng phan tach riéng duoc cho tiing nha j theo
dién tich san xay dung (Ssxp):

. J

XD]re = XDyr, x 22 3)

- Phan bé chi phi khéng phan tach riéng dugc cho tiing hang muc i
clia méi nha j theo ty trong chi phi truc tiép bdc tach dugc:

XD, =XDJ,. x X0t @
TTc — TTc J
XDTTr
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+ Budc 9: Xac dinh chi phi xdy dung va thiét bi truc tiép cla tiing
hang muci&ting nhaj:

XDyl = XDgi. + XD;i. (5)

Tur d6 xac dinh chi phi xay dung va thiét bi truc tiép tinh cho 1m? s
hiu riéng & hang muci cGia nha j nhu' sau:

- xpid
SSHR(LII{I,CDT,K = T ©)

J
SHR(CH+CDT+K)

Trudng hgp trong cling 1 hang muc clia cing 1 nha ma c6 nhiéu
chti s& hiiu thi chi phi xay dung va thiét bi truc ti€p phan bé cho tiing
chti s& hiiu dugc tinh bang cach 1dy suat xay dung va thiét bi truc tiép
tinh cho 1m? s& hiiu riéng theo cng thtic (6) nhan véi dién tich s& hiiu
clia méi chl s& hitu (chdng han ché dé xe 2,3 bdnh thudc sé chung v chd
déxe 6 t6 thudc s& hiiu riéng ctia chd dau tu).

+ Budc 10: Xac dinh chi phi dau tu xay dung cho tiing hang muci &
tting nha j: Ngoai chi phi xay dung va thiét bi truc ti€p dugc phan bé vao
dién tich s& hitu riéng nhu trén, theo quy dinh phap luat thi chi phi dau
tu xay dung con cé thé co: chi phi béi thudng hé trg tai dinh cu;, chi phi
pha d& cong trinh ¢, chi phi san ldp mat bang xay dung, chi phi quan ly
du an, chi phi tu van, chi phi khac cé lién quan,...Cac chi phi nay duoc
xac dinh bang cach 1ap du toan hodc téng hgp chi phi thuc t€ & thai
diém du diéu kién dé ban/thué can ho hay thai diém ban giao theo qui
dinh va dugc phan bé theo dién tich s& hitu riéng clia tiing chti s& hitu.

3.2. Mét s6 kién nghi vé stia ddi, b6 sung Ludt nha & va cdc vén ban ¢6
lién quan

Thdi gian vita qua chua cé co s& phap Iy cu thé ré rang dé gidi quyét
tranh chap gila ngudi mua can hé va chi dau tu lién quan dén phan sa
hiu chung va s& hiiu riéng nha chung cu. Do vay, can phai stra déi, bd
sung quy dinh ctia Luat Nha & nam 2014 trong ban dy tho Ludt nha &
t6i dé bdo dam su déng b, théng nhat clia phap luat ciing nhu cé dd co
s& phap ly dé gidi quyét cac tranh chap s& hiiu chung-riéng, vé van dé
nay bai bao kién nghi stra d&i bS sung va gép y ban du thdo Luat nha &
t6i nhu sau:

- Can thé hién rd hon danh muc s& hiiu va cach xac dinh dién tich
ting hang muc thuéc tung loai s& hitu riéng (s& hitu riéng can ho, s&
hiiu riéng cha dau tu, s& hitu riéng khac) va tiing loai s& hiiu chung (s
hiu chung khu can hg, s& hitu chung nha chung cu, s& hitu chung toa
nha chung cu, s htu chung cum nha chung cu, s& hitu chung ctia du
an) va dugc quy dinh thé hién ngay tur khi khau lap du an, thiét ké ca s&
va hop dong mua ban can ho, ban giao. Trong d6 lam rd cach xac dinh
dién tich logia, dién tich san hop ky thuat thudc s& hitu riéng can hé, qui
dinh cu thé dién tich dé xe 2,3 banh theo quy chudn 04/2021 thuéc s&
hiu chung trong hé so thiét k&, ban vé hoan céng va hop déng mua
ban. Ché dé xe 6 t6 (néu cd) clia nha chung cu thudc s& hiu cda Chu
dau tu va Cha dau tu khdng dugc ban chd dé xe (véi ly do dé xudt néu &
muc 2.2), cing nhu c6 hudng dan cu thé cach xac dinh chi phi dau tuxay
dung cho chd dé xe & t& nay va khong dugc phép phan bé vao gia ban
can hd, kém ca ché kiém soat va ché tai xt ly néu vi pham. Quy dinh dau
bao khéi, dau phun nudc, loa théng bao (néu cé) trong can hé thudc s
hitu chung, can cé quy dinh cu thé khau thiét ké mai can ho Penthosue
trén san thugng dé tach biét san thuong thudc s& hiiu chung.

- Can quy dinh vé cin ct, thdi diém, phuong phéap xac dinh va
phuong phap phan bé chi phi dau tu xay dung cho phan sé hitu chung
va phan s& hiu riéng trén co s& ndi dung tac gia da dé xuat & trén.

- Can quy dinh cu thé co ché kiém soat va ché tai x{r ly vé vi pham
phan s& hitu chung, s6 hiiu chung ctia nha chung cu.

- Ngoai ra, cling can lam rd quy dinh cu thé vé quan ly, van hanh ché
dé xe trong nha chung cu, qui dinh cu thé vé trinh tu, tha tuc ban giao,
ti€p nhan, quan ly cac hang muc ha tang ky thuat khu vuc c6 nha chung
cu. Quy dinh rd cac cdng viéc dugc sir dung tir ngudn kinh phi bao tri,
quy dinh cu thé vé trach nhiém ndp, thdi diém ndp, tai khodn ndp va gia
tri ndp kinh phi bao tri thuéc phan sé hiiu cia Cha dau tu khi ban giao,
cing nhu kinh phi bo tri phai ndp thém khi hét nguén kinh phi bao tri
2% di v6i cac chli s& hitu chung cu.

4, KETLUAN

Qua nghién ctu, phan tich cac néi dung qui dinh phap luat va khao
sat thuc t€ trién khai cac du an nha chung cu, cling nhu tim hiéu du luan
phan anh tinh trang tranh chdp vé s& hiru chung va s& hiiu riéng gitta
céac chui s6 hu cu dan va cha dau tu, bai viét da chi ra nhiing tén tai, bat
cap Vé chinh sach phép luat quy dinh vé s& hitu chung - riéng nha chung
cu, va nguyén nhan dan dén su tranh chdp vé s& hiiu chung - riéng gitia
cu dan va cha dau tu, cu thé la: danh muc hang muc s& hiu chung -
riéng con map md, cach xac dinh dién tich phan s& hiu chung - riéng
chua cu thé, thai diém va cach xac dinh, phuong phép phan bé chi phi
dau tu xay dung cho phan s& hiiu chung - riéng ciing con chua qui dinh
r6 rang,... Bang phuong phap phan tich va bién ching, bai viét da dé
xuat mot s6 ndi dung lam rd vé danh muc s& hit, cach xac dinh dién
tich mét s6 danh muc s& hitu chung - riéng, va dé xuat phuong phap
phan bé chi phi dau tu xay dung cho phan s& hiiu chung - riéng nha
chung cu ¢6 tinh kha thi va d@m bao quyén lgi cong bang clia cac chii sé&
hitu nha chung cu, lam co s¢ @& Cha dau tu xac dinh gia von can ho va
gia ban/thué can ho chung cu hop Iy. Tuy nhién, bai viét mdi chi tap
trung nghién cliu vé viéc xac dinh va phan bé chi phi dau tu xay dung
cho phan s& hitu chung - riéng ma chua dé cap t6i viéc xac dinh va phan
b6 cac chi phi dau tu khac nhu: chi phi sir dung dat, chi phi chuyén gia,
chi phi ban hang, chi phi quan ly, chi phi tai chinh,.. va cac chi phi quan ly
khai thac van hanh, béo tri cho phan s& hiu chung - riéng, cling nhu
chua dé cap tdi ca ché kiém soat chi phi va ché tai xtt ly vi pham vé s&
hitu chung - riéng nha chung cu. Cac nghién ctu tiép theo dé cap nhiing
ndi dung nay dé c6 dugc co s& nghién ciu toan dién nhdm goép y stia
d6i du thao Luat nha & va giai quyét dut diém tinh trang tranh chap gitia
chu dau tuva cu dan sé hiu nha chung cu trong thdi gian vita qua.
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Nghién cuu bién dang mat duong trong
giai phap khoan kich ngam hé théng xu ly nuéc

Study on surface road deformation under underground drilling solutions for water

treatment systems
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TOM TAT

Mat van dé chung duge dat ra khi xay dung cac céng trinh ngdm |2
sir nh hudng cia na ddi vai mai trudng dat xung quanh trong va
sau qué trinh thi cang. Vic xac dinh ldn bé mat |a van dé réat quan
trong cén duoc quan tam khi thi cong, dédc biét |a cac cong trinh
ngdm duge xay dung trong da thi do ca rat nhidu céc cong trinh
kign tric, nha cira, ket cdu ha tAng ki thuat v.v.. ndm lan can
trong khu virc xay dyng. Lin bé mat, tdy thudc vao mic da, pham
vi &nh hueng, hudng va tic da phat trién, co the gay tac ding xéo
train trang thai ciia cac cong trinh nay, lam thay ddi chirc nang sir
dung va nguy hiém hon, ca thé pha hiy két céu gy mét dn dinh
cang trinh.

Tir khda: Khoan kich ngdm; bign dang; lan; Plaxis 3D Tunnel; PTHH.

ABSTRACT

A common issue encountered during the construction of
underground projects is its impact on the surrounding soil
environment both during and after the construction process.
Determining surface deformation is a crucial parameter that
must be taken into account, particularly for underground projects
constructed in urban areas. This is because there are numerous
architectural constructions, residences, and infrastructure
projects located nearby within the construction zone. Surface
deformation. depending on its level, extent of influence, direction,
and rate of development, can disrupt the integrity of these
structures, alter their intended function, and, more critically, lead
to structural damage and instability.

Keywords: Underground drilling; deformation; settlement; Plaxis

3D Tunnel; FEM.
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1. GIGI THIEU CONG NGHE KHOAN KiCH NGAM

1.1. Gii thiéu cdng nghé khoan kich day

Theo dinh nghia cda Hiép hoi ky su xay dung Hoa Ky c6 thé
hi€u cong nghé kich ddy éng nhu sau: Cong nghé kich day la mot
hé théng gobm nhiéu dét 6ng dugc lap dat truc ti€p & phia sau mot
khién dao, dugc day di bang hé kich thay luc, t mot giéng kich
ddy dén mot giéng nhan dé tao thanh mot cong trinh ngam lién
tuc trong long dat. Nhing dac diém chung nhat clia céng nghé
kich ddy éng la: (1) Bugc diéu khién ti xa; (2) C6 hé théng dan
huéng; (3) Bugc kich ddy theo hudng tuyén da dinh va (4) Dat nén
dugc chéng dé& lién tuc.

1.2. Lin bé mat va phuong phap xac dinh liin bé mat

Do luc kich ddy éng tac dung trong qua trinh kich ddy co
phuong ndm ngang nén viéc xac dinh 1Gn theo phuong thdng
duing clia céng trinh ngdm dugc thi cdng theo cdng nghé kich day
chu yéu phu thuéc vao loai thiét bi dugc sir dung trong qua trinh
dao ham.

1.2.1. Cdc nguyén nhén gdy liin bé mdt

Thiét bi chi yéu dugc sir dung dé dao ham trong qua trinh thi
cong kich day 1a khién dao hodc may dao t6 hgp TBM (Tunnel
Boring Machine). Do d6, lun bé mat c6 thé phan ra lam 4 nhém
sau:

1) Lun & phia trudc va phia trén guong dao: Gay ra bdi su dich
chuyén ctia dat & phia trudc va trén khu vuc khién dao vé phia
khoang trong vira tao ra;

2) Lun doc theo truc khién dao: Do 2 nguyén nhan chu yéu la
do khoang hé gilra khoi dat va thanh may khién dao va ma sat gitia
khién dao vai khoi dat;

3) Lan tai duéi khién dao: Do mét khodng hé phat trién gilia
duoi khién dao vai khéi dat bao quanh;

4) Lan lién quan dén bién dang cta I6p vo ham: Cac phan dét
bé téng duc sdn dugc 1ap dat phia trong I6p vo khién & phia dudi
6 thé bi bién dang khi chiu luc ddy cla kich va ap luc dat, gay lun
bé mat.

1.2.2. Cdc phuong phdp tinh lin

C6 hai phuang phép tinh 1tn bé mat dat dang dugc st dung
phé bién la phuang phap kinh nghiém va ban kinh nghiém /giai
tich dua trén céc cdng thuc kinh nghiém dugc rat ra tur két qua
quan trac tai cac cdng trinh ¢l va da dugc chiing minh la tuang déi
phu hop qua cac tng dung thuc té va phuang phap sé la phuong
phép kha phd bién hién nay, hodc két hgp ca hai phuang phap
trén.
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Phuong phép giai tich: Cé nhiéu nghién ctu da dugc tién hanh
dé xay dung phuang trinh xac dinh lin bé mat nhu cac nghién ctu
clia Peck va Schmidt, Cording va Hansmire, Atkinson va Potts,
Attewell va Woodman, O'Reilly va New, v.v...

Phuang phap s6: V&i su phat tri€én manh mé cla céng cu may
tinh, phuong phép sé ngay cang chiém uu thé trong nhiing nam
gan day. Ré rang viéc ing dung phuong phép sé trong viéc giai
quyét van dé lun mat dat gay ra bai qua trinh dao ham la thich hgp
nhat. Phuong phap sé khéng chi dugc st dung dé du doan 1an bé
mat ma con mé ta toan bd qua trinh thiét ké ham, bao goém viéc
mo phong cac giai doan dao ham va dat cac d6t ham, sy tuong tac
gilta cac d6t ham da dat vai dat da xung quanh, anh huéng cta cac
coéng trinh dat gan dé, anh hudng cla hién tugng tham va hién
tugng c6 két, v.v...

2.CONG TRINH NGHIEN CUU

2.1. Gidi thiéu cong trinh

Tén cong trinh: Dy an cai thién moi truéng nuéc TP.HCM.

Pia diém xay dung: Khu vuc phia Tay, bd trai kénh Tau HG; Khu
vyc cu lao quan 8; Khu vuyc phia Nam quan 8; Khu vuc Quan
4,TP.HCM.

2.2. Phuong phap thi cong

2.2.1. Cdc budc trong quad trinh thi cong

Bat dau cat 16 tham do tai giéng kich, sau khi da xac dinh
khéng cé hién tugng sut 1& dat hodc khéng nam trong pham vi
mach nudc ngam, budc ti€p theo sé tién hanh cdt m& cla ham.
Trudc khi cdt ma clra ham phai bom chat phu gia gia ¢d nén dat.
Sau khi hoan thanh cét ctra ham, cong tac gan vong gioang cao su
chéng thdm nuéc dugc dién ra. Sau khi van hanh kiém tra, may
khoan bét ddu dugc kich vao, bun dic sé dugc chuyén téi dau may
khoan va tién hanh khoan kich.

Tu dadu may khoan, bun thai dugc hut 1én bé chia bun thai va
dugc xe hat bun dua ra khéi cong truong. D6 léch ctia may khoan
sé dugc nguai diéu khién xac dinh bang cach dung may do kinh vi
hodc may do nudc dé diéu chinh may khoan theo thiét ké ban dau.

Khi kich ddy may khoan vao clra hdm, do may khoan c6 tai
trong 16n nén dé bi chic xuéng dudi. Do vay thao tac diéu khién
may bao gid cling phai can trong. Bun sé dugc chuyén dén dau
may khoan, tai day, lugi cat sé tron bun dat va dung dich bun, tao
thanh dung dich hén hop va gili su 6n dinh clia mét cat.

2.2.2. Céng tdc quan ly thi céng

Vi tri may khoan dugc xac dinh, tinh toan bang khoang cach va
g6c d6 tir toa dé muc nudc bién. Diém tiéu chudn sé dugc thiét lap
tai giéng kich, tuy nhién trong qua trinh khoan kich, tudng chiu luc
sé chiu luc kich, tao ra mét s6 chan doéng nhoé. Do d6, cong tac
kiém tra toa d6 clia mat dat sé dugc thuc hién thudng xuyén.

Méy toan dac, may do kinh vi sé& dugc ldp dat tai giéng kich dé
c6 thé nhin dugc diém muc tiéu tai ddu may khoan.

Vé&i doan kich cong, khi khéng thé nhin thay diém muc tiéu tu
giéng kich, may do sé dugc Ip dat trong 6ng kich dé dam bao qué
trinh do dac.

2.2.3. Quan ly mat cdt

Ap luc mt cét, sé dugc quan ly bang déng hé do ap luc va phu
thuéc vao thao tac trich /chiét bun thai, gia tri trung binh cla ap
luc gidi han va ap luc téi thiéu.

Viéc quyét dinh ap luc gi6i han va ép luc t6i thiu phu thudc
vao &p luc nudc ngam.

3. TiNH TOAN MO PHONG
3.1. M6 hinh phan tich
Pudng ham trong trudng hop nay dugc thi cdng bang TBM vai

chiéu dai 50m va dudng kinh la 2,0m. Myc nuéc ngam -2,0m.
Trong mé hinh, chi mét ntia truc ddi xtiing dugc mé hinh. M6 hinh
c6 chiéu rong 10m, kéo dai 15m theo truc z va sau 14m. V&i nhiing
kich thudc nay, mé hinh du 16n dé c6 thé cho phép xay ra sut d6 co
hoc va ngdn nglia cac anh hudéng tir bién ciia mo hinh.

DBudng ham dao qua 2 I6p dat, 16p cat yéu trén cling 6 chiéu
day 2m, bén dudi I6p cat yéu la I16p dat sét co chiéu day 12m. Do
do, day cla mé hinh la 14m.
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Hinh 1. Mg hinh duGng ham

Gigi thiéu hé théng TBM: Hé thong TBM la thiét bi chuyén
dung dung dé dao trong hiu hét cac loai nén dat dudi cac diéu
kién dia chat, thiy van khac nhau. C6 nhiéu loai TBM khac nhau, tir
TBM thi céng trong da clng téi khién thi cong trong dat yéu, tu
khién dau hé dén khién dau quay kin.

Cac hé théng TBM dugc phan loai theo diéu kién dia chat, moi
trudng lam viéc trong nudc, dudng kinh ham dao va phuang phéap
chéng d& mat dao, cu thé & day la ciu tao dia chat clia nén dat sé
dao qua va dac tinh dong thdm co6 thé xudt hién tai mat dao va
trong ldong dudng ham. Hai loai khién thudng dung trong dat da tur
bun sét dén cudi séi la khién vita nén va khién can bang ap luc dat
EPB (Earth Pressure Balanced).

Khién vira nén la khién duing vita thudng bentonite két hgp véi
khi nén dé can bang ap luc nudc va dat tai mat dao. Khién EPB la
khién c6 budng kin & dau dung ngan nudc va dat dé can bang ap
luc nudc ngam hodc &p luc pha hoai dat tai mat dao. Xuat phat tur
yéu cau chéng d& két cau vom tran va mat ham dao phu thudc vao
kha niang chéng d& tu nhién hay can cé két cau chéng da két hgp
ma dudng kinh dudng ham anh hudng dén quyét dinh lya chon
loai khién TBM.

Cac bé phan cta hé thdng TBM: Hé théng TBM la hé théng thi
c6ng lién hoan. Hé théng TBM dudc trang bi day du cé thé dao
dugc dudng ham dai hang nghin mét va dugc ché tao vai cac chiic
nang cat, day, lai, lam mat, khoan dan hudéng, chéng dé va kiém
soat nén, 1ap ghép vé ham, di doi dat dao, thong gio va cap dién...
T4t cd nhimng hang muc nay déu dugc bé tri nam & phan dau, con
cac hang muc khac nhu hé théng toa xe, nguén dién va dat 6ng
dan thong gid dugc bé tri phia sau may.

Khi phan tich cac bai toan 3D, diéu quan trong nhat la phai tao
ra mé hinh mat cat ngang 2D trudc tién. Mat cat ngang moé hinh la
2D biéu dién cho bai todn 3D sé bao gém céac diém, dudng va
mién. M3t cdt ngang mé hinh cling biéu dién cac 16p dat da, cong
trinh, céc giai doan xay dung va tdi trong tdc dung. M6 hinh phai
dd 16n dé dusng bién khong anh hudng téi két qua nghién cuu.
M6 hinh mat cdt ngang dugc tao ra ti 3 thanh phan co ban sau:
Diém (Points), Dudng théng (Lines) va Mién (Clusters).
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L e Béng 3. Thdng s6 cac |6p dat trong mo hinh Plaxis 3D Tunnel
= STT Tham sd Ky hiéu Lop1 Lép 2
3 . Mohr - Mohr -
— & i i I’ ! Mo hinh Model Coulomb Coulomb
< 2 | Ungxivatlieu Type Drained drained
" 3 | Dung trong tu nhién (kN/m?) Yunsat 17,0 16,0
i : 4 | Dung trong bdo hoa (kN/m’) Yaat 20,0 18,0
C 5 | M@ duntong bién dang, E (kN/m?) E 1,3x10° 1,0x10¢
: 6 | Hésd Poisson () v 03 0,35
- 7 | Cudng dd khang cit (kN/m?) C 1,0 5,0
8 | Gécmasdt trong () ? 31° 25°
s = = . 9 | Gécdanng () W 1 0
Bang 4. Thong s6 vat liéu ctia TBM
STT Tham sé Ky hiéu Giatri
1 M hinh Model Mohr - Coulomb
2 | Ungxirvétlieu Type Elastic
3 | Do cing (kN/m) EA 8,20x10°
4 Kha nang chdng udn (kNm?/m) El 8,38x10*
5 | Do day quy ddi (m) d 0,35
6 | Tronglugng kN/m?/m w 38,15
7 Hé s6 Poisson (-) \ 0,200

Dudng ham gia dinh la dugc thi cong trong mét giai doan (dao
toan tiét dién). Tuong tac gita TBM va dat dugc mé hinh bang mat
ti€p xuc. Mat tiép xuc cho phép gidm ma sat so vai dd bén cda dat.
Ap luc guong ham dugc mé hinh béng tai trong z ép dung trong
giai doan thi cong.

3.2. Két qud mé phéng

e O s il L e s, S
e e e e o T

Hinh 3. LuGi phan t{ hitu han 2D

Sau khi tao ra dang hinh hoc ctia mé hinh, phan t& htu han
lugi 2D gém 6 6 nut tam giac cé thé tu dong dudc tao ra, trén co
s su sdp x€p clia mién va dudng thing trong mé hinh hinh hoc.
Néu lugi 2D la théa man, c6 thé tao ra ludi 3D bang cach chi ré cac
toa dd theo truc z cho tat cd cdc mat phang thdng ding dé tao ra
mé hinh 3D.
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Hinh 4. Lu6i phan tit hitu han 3D Hinh 6. Ap lyc dat ban dau
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Hinh 11. Ap luc nudc 16 rong

Phuong phap phan td hiu han la phuong phap s6 phé théng
nhat trong viéc udc tinh Iin bé mat do thi céng ham. Khi mé hinh héa
va du bao phat trién Iin bé mat bang moét phan mém dia ky thuat
chuyén dung, can cé cac sé liéu dau vao nhu: kich thudc hinh hog; tinh
chét vat liéu cia hé théng chéng d6, phuong phap thi cong, diéu kién
dia chat... Cac két qua dau ra, ngoai bién dang Iin mat dat, con bao
g6m ca ndi luc trong vé ham (luc doc va md men udn dung dé thiét ké
c6t thép trong vé ham), va cac so dé phan bé ting suat.

4, KET LUAN

Qua phan tich mat dudng giao théng trén cac hé théng xt ly
nudc bang hinh thiic khoan kich ngdm véi phuong phap phan tu
hitu han cho thdy mat dudng bi chuyén vi theo phuong dung la
71,57mm.

Viéc thi cong xay dung cac dudng ham trong cac thanh phé

I6n & Viét Nam dang trd thanh xu thé tat yéu dé giam tai su qua tai
cla hé théng giao thong trén mat dat va tan dung kha nang s
dung khéng gian ngam. Tuy nhién, viéc xay dung ngay nay mang
tinh di theo khi da c6 cac thiét ké va cac céng trinh khac xay dung
trén mat dat trudc do. Viéc danh gia, phan tich 8n dinh bang cac
N 16i gidi ly thuyét cho cac bai toan cé cac céng trinh bén trén, ddac
- biét la mat dudng phia trén dudng ham trd nén rat kho khan.
- Plaxis 3D Tunnel la cong cu rat hitu ich dé phan tich, tinh toén én
dinh mét cach c6 hiéu qua déi véi cac dang coéng trinh xay dung
ngam. Két qua cling nhu dé chinh xac cdia chuong trinh da dugc kiém
nghiém, day cing la mét trong nhiing phan mém sé st dung 16i gidi
ctia phuong phap phan t& hiiu han la phuong phap gan ding, nén khi
1. tinh toan can kiém tra chinh xac cac s6 liéu dau vao, vdi tién ich cla
- minh trong thdi gian tdi cac bai toan 6n dinh clia cac dudng hdm nam
d. néng gan bé mat dat c6 thé dugc don gidn héa I6i giai.

H s oz oz b4
LI T A A A

LI T A

TAILIEU THAM KHAO

[1]1 A.P. Moser and Steven Folkman, Buried Pipe Design, third edition, 2008.

[2] American Association of State Highway and Transportation Officials, AASHTO LRFD
Bridge Design Specifications, 2007

[3] Department of the Army, U.S Army Corps of Engineers, Engineer Manual 11102-

2902,1998
[4] IU.S. Froldp, D. M. Golitsunski va A. P. Lédiaép, Cong trinh ga va duong tau dién
1 ngdm, NXB Xay dung, 2005.

L. [5] Junsuk Kang, Soil Structure Interaction and Imperfect Trench Installations as Applied
1 to Deeply Buried Conduits, Degree of Doctor of Philosophy at Auburn University in Partial
Fulfillment, 2007.
- [6] L. V. Makdpski, Cdng trinh ngdm giao théng dé thi, NXB Xy dung, 2004.
' [7] Nguyén Van Quang va Nguyén Diic Nqudn, T4 chiic khai thdc khong gian ngdm,
1~ NXB Xy dung, 2006.
- [8] TCN 211-06: Tiéu chudn thiét ké do dutng.
[9] TCVN 4054:2005: Tiéu chudn thiét ké duting 6 to.
[10] Tran Thanh Gidm va Ta Tién Dat, Tinh todn thiét ké cong trinh ngdm, NXB Xay
dung, 2022.
[11] Trinh Bon va L& Hoa Xudng, Thiét ké cong, NXB Nong nghiép, 1988.

VAV,

7
Vi
D4

Hinh 10. Sy phan b (ing sut trong nén dat

ISSN 2734-9888 | 11.2023 XAYDUNG |55



NGHIEN CUU KHDA HOC

ENgay nhan bai: 03/7/2023 BNgay sia bai: 24/8/2023 BMNgay chap nhan déng: 18/9/2023

M6 phéng dam beé téng cét thép chiu uén
bang tiép can ban giai tich

Modelling of a reinforced concrete beam using an semi-analytical approach

> TS CHU THANH BINH', NGO THANH LONG?, TS DANG XUAN HUNG'
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TGM TAT

Bai bao xay dung ma hinh ma phang ddm bé tdng cdt thep chiu udn
béing tigp can ban giai tich trén co sa Iy thuygt dam Timoshenko
va phuang phép Pb-Ritz. Chuong trinh tinh toan sd duoc lap trink
trén nén Matlab cho phép xac dinh truang chuyén vi. bign dang va
irng suat trong dam. Ket qua ma phang dugc kigm ching so vai két
qué thyc nghiém un ban diém dam bé tdng cdt thep dé ching
minh d@ tin cay cia ma hinh va chrong trinh tinh d& xay dung. Cac
khao sat va phan tich sau da lam ri ddc diém phan bd (ng suét
trén mat cdt ngang va trén toan ba chiéu dai ddm, ciing nhu dang
gap cia b tdng va cdt thep dén sy lam viéc cia dam.

Tir khaa: Dam be tong cdt thép; tigp can ban gidi tich; Iy thuyst
dam Timoshenko; phuong phéap Pb-Ritz.

ABSTRACT

This paper presents a semi-analytical model of a reinforced concrete
beam based on the Timoshenko beam theary and the Pb-Ritz method.
The programming performed on the Matlab platform allows us to
determine the displacement, strain, and stress fields in the beam. The
result is then compared with the empirical tests to validate the
modelling. Numerical studies are performed to clarify the stress
distribution on a cross section and on all beam domains, as well as
the contribution of concrete and steel to the stiffness of the beam.
Keywords: Reinforced concrete beam; semi-analytical approach:;
timoshenko beam theary; Pb-Ritz method.

1. GIOI THIEU

Nghién ctru ing x cta dam bé tdng cét thép ludn 1a mot van
dé thu hut sy quan tam cda nhiéu nha khoa hoc. Do tinh chat phuc
tap trong Ung xi déng thdi cla bé tong va cbt thép nén cac
nghién ctu thuc nghiém da dugc tién hanh trudc, 1am ca sé kiém
chiing cho cac nghién ctru mo hinh héa vé sau.

Cac nghién cltu mé phdng Ung xr clia dam bé tong c6t thép
thudng st dung phuong phap phan ti hiru han va kiém chiing so vai
két qua thuc nghiém. Nam 2001, Ferreira va cong su [6] nghién cliu
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m6 hinh héa dam bé téng gia cudng cét soi FRP (fiber-reinforced
polymers) thay cho cét thép, st dung phan tir vé xay dung trén co s&
ly thuyét bién dang cit bac nhat dé c6 thé mé phdng vat liéu
composite I6p. Nghién ciu vé dam bé téng c6t thép bi dan mon,
Coronelli va cong sy [3] sir dung phuong phéap phan ti hitu han phi
tuyén, trong d6 bd sung thém phan ti mé phéng I6p vé bi an mon
clia ¢t thép. Vecchio va cong su, nam 2004, kiém ching lai két qua
thuc nghiém cda Bresler va Scordelis thuc hién trén mét nhém dam bé
téng c6t thép tir 40 ndm vé trudc dé hiéu chinh mé hinh phan ti hitu
han. S&r dung mé hinh phan t& hiu han hai chiéu (2D finite element),
Coronelli va cong su [2] mé phong tng xG cat clia dam bé téng cét
thép. Cung cach tiép can do, Junior va cdng su [10], Campione va cdng
su [1], Stramandinoli [12], Bang [5] mo phong su pha hiy va ting xU
udn, cit ctia dam bé tong c6t thép va cét soi. Diém chung cla cac
nghién ctiu nay la cdc mé hinh phan t& hiiu han dugc phat trién va lap
trinh béi chinh cac tac gia. Mot s6 nhom tac gia cling st dung phuong
phap phan t& hiru han dé ti€n hanh cac mé phoéng tng x clia dam bé
téng cét thép va kiém ching véi thuc nghiém nhung dung cac phan
mém thuang mai nhu ANSYS [9], [4], ANTENA [13] hay ABAQUS [11].

Mot s6 mé hinh giai tich m6 phéng Ung x{r ctia dam bé tong
c6t thép dua trén tiép can giai tich cing dugc quan tam nghién
cu. Wang va cdng sy [16], nam 2003, xay dung mo hinh gidi tich
cla dam bé tong tiét dién chit |, gia cudng bang cét sgi carbon.
Nghién ctiu nay mac du dua ra dugc cac dudng cong quan hé tai -
dé vong va mot sé chi sé khac nhung chua thé hién dugc hinh anh
clia cac trudng chuyén vi, Ging suat trén toan mién dam. Mét ti€p
can gidi tich khac ctia nhém tac gia Tran va céng su [14] nghién
ctiu phuang phap tinh toan dam bé téng c6t thép chiu uén xién
nhung cling chi diing lai & moét sé tiét dién ma chua dua ra dugc
buc tranh téng thé vé su lam viéc cla két cau.

Bai bao huéng dén xay dung mé hinh mé phong dam bé tong
c6t thép chiu uén, st dung ly thuyét dam Timoshenko va phuong
phép Pb-Ritz. Trén co s& nguyén ly thé nang toan phan cuc tiéu va
ham xap xi chuyén vi dang da thuc, bai bdo xay dung biéu thiic
gidi tich clia cac thanh phan chuyén vi, bién dang, Uing suit trong
bé tong va thép. Chuong trinh tinh toan duoc lap trinh trén nén
Matlab va dugc kiém chiing véi két qua thuc nghiém uén bén
diém dam bé tong cét thép. K&t qua dat dugc cla bai bao tuy chi
diing lai 6 giGi han dan hoi nhung sé la nguon tham khao hiu ich
dé kiém chuing cac két qud mé phéng bang cac phuong phép sé.

2.50 DO VA KET QUA THi NGHIEM UGN BON PIEM DAM BE
TONG COT THEP

Thi nghiém uén bén diém dam bé téng c6t thép dugc thuc hién
bai phong thi nghiém LASXD 125 clia Truong Pai hoc Xay dung Ha
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Noi. Théng s6 kich thudc, vat liéu va két qua do dé véng Ién nhat tai vi
tri gitta dam trong nghién ctru nay dugc cung cap bdi phong thi
nghiém LASXD 125. Hinh 1 thé hién so d6 thi nghiém uén bén diém
va cau tao clia dam bé tong cét thép. Két qua do do vong I6n nhat tai
vi tri gitta dam dugc gidi thiéu trong Bang 1. Trong d6, bé tong c6 cap
d6 bén B25 (E,=3000kN/cm’,v,=0,2) va thép CI, Al

(E, =21000kN / cm?,v, =0,2).

gy | [
[ Ulﬁl FEH T HH ] | I | | [\_ﬂ:

.t 1. =e L See

Hinh 1. So d6 thi nghiém uén bon diém va ciu tao ctia dam bé tng c6t thép [LASXD 125]

Bang 1. D06 véng I16n nhit tai vi tri giita ddm trong thi nghiém uén bén diém [LASXD 125]

Ta'(t;%';gp 0 02 055 09 095 13 235 255 26 26 265 27 33 33 335 355 365 37 375
Bovong g5 s s 75 M5 195 B 4 4 25 2% 35 35 25 %4 3y 37 3}
x 10 (mm)

3. MO HINH BAN GIAI TICH UGN BON DIEM DAM BE TONG U,
COT THEP 1 —z0 olle

Trong muc nay, bai bao tién hanh xay dung mé hinh ban giai [¢]= { } [ } o 3)

tich mé phéng thi nghiém uén bén diém cda dam bé téng cét Va 0 0 1 1w,
thép trén co s& ly thuyét dam Timoshenko [8] va phuong phap Pb- 7

Ritz [7]. Ly thuyét dam Timoshenko dua trén gia thiét co ban la mat
cdt ngang clia dam trudc va sau bién dang luén phéng va khéng
nhat thiét phai vuéng goc vaéi truc dam. Phuong phap Pb-Ritz dya
trén nguyén ly thé nang toan phan cuc tiéu va ham xap xi trudng
chuyén vi dang da thuic.

3.1. Trudng chuyén vi

Trudng chuyén vi ciia mot diém bat ky c6 toa d6 z theo ly
thuyét dam Timoshenko dugc dinh nghia bai:

ulx,z,t)=uy(x,t)—-z6,

wy(x,t) )

w(x,z,t)=

Trong do: u,,w, la cac chuyén vi clia di€ém trén mat trung binh
theo cac phuong x,z; 6, la goc xoay clla mat cat ngang ciia dam
tai diém dang xét quanh truc y nhuthé& hién trén Hinh 2.

3.2. Trudng bién dang

Trudng bién dang trong ca bé tdng va cét thép déu dugce xac
dinh tir quan hé gidra chuyén vi - bién dang theo ly thuyét dan hoi
va dugc viét dudi dang biéu thiic (2).

xX,u

Hinh 2. So d6 bién dang va cac thanh phan chuyén vi cia diém bat ky theo Iy thuyét
dam Timoshenko
gxx = u,x = uO,x - z'ex,x
)
}/xz zzgxz :u,z +W,x = WO,x _9

x

Phuong trinh (2) c6 thé viét dudi dang ma tran nhu sau.

3.3. Truong Ung sudt

Trudng Ung sudt trong bé tdng va trong cot thép dugc xac
dinh tir truong bién dang thong qua dinh luat Hooke. Trong dé
(E,iv,).(E,sv,) 1an lugt la mé dun dan hai va hé s6 Poisson cla bé

téng va cét thép.

{% }{Cnb 0 }{6}
O-xzb 0 C66b yxz

FHC 0 }H @
O—xzt 0 C66t yxz
Trong dé:
C.=E ; C.——to
116 b ! 66b 2(1+Vb)
C E ; C £ ©
11t t ! 66t 2(1+Vt)

Trudng Ung sudt dugc xac dinh thong qua trudng chuyén vi
nhu sau:

uO,x
[0'] |: :| |:C11b -zCy, O 0 i|6x,x
’ xzb 0 0 Ger —Coop || Wou
9)(
(6)
0,x
[O‘]z Ot _ Cnr _chr 0 0 gx,x
‘ Ozt 0 0 C66r _Ceér Wo x
[

3.4. Thé néng bién dang dan hoi
Thé nang bién dang dan héi trong dam bé téng cét thép dugc
xac dinh bing t6ng thé nang bién dang dan héi trong bé tédng va
thé& nang dan héi trong c6t thép.
U=U,-U,+U, +U, (7)
Trong d6: U, la thé nang bién dang dan hoi ctia bé tong trong
toan mién dam (k& ca phan khong gian cho c6t thép); U, la thé
nang bién dang dan hoi cla phan bé tdng thay thé bdi cot thép
doc (bd qua phan khong gian cho c6t dai), U, la phan thé nidng
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bién dang dan héi trong c6t thép doc va U,, la phan thé nang bién
dang dan héi trong thép dai.

Xét dam co kich thuéc Lxbxh va ky hiéu céc kich thudc chi
tiét trén mat cdt ngang dam nhu thé hién trén Hinh 3. Khoang cach
gilta cac c6t dai ky hiéu 1a a . Khi d6 cac thanh phan thé nang
trong biéu thuc (7) dugc xac dinh nhu sau:

- Thé nang bién dang dan héi clia bé tong trong toan mién cla
dam.

1 L h/2
:—bj j (Ol + Oty ) dxdz €)
2 0 -h/2
-Thé nang bién dang dan hoi cta phan bé tong thay thé bai

c6t thép doc.
N|

[

d

ID

H] a

of
7gL b 7@4

Hinh 3. Ky hiéu cac kich thudc chi tiét trén mat cat ngang cta dam bé tong cot thép

L h2a e h 2
nb 2|~ - z-|~-a-d || dxd
_[ J. xxngx+o-xzbg ) 4 [ (2 a ]j Xaz +

0 h/2-a— d

L h/2+a+D 2 2
D h D
+ny ‘!. j (O +crxzngz)2\/4 —(z—(—2+a+2j) dxdz

—h/2+a

Trong d6 n,,n, lan lugt la sé lugng thanh thép doc I6p trén va

I6p dudi ctia dam.
- Thé& nang bién dang dan hoi trong cét thép doc.

L hi2-a 1 d? h 2
wa:n,bJ. J. Z(GXX,EXXJramg )2 " —[z—(z—a—dj] dxdz +

0 h/2-a-d

L —h/2+a+D 2 2
+ndb.[ I ;(ams +0,,E, )2\/2 —[z—(—2+a+gjj dxdz

0 -h/2+a

(10)

- Thé nang bién dang dan hoi trong c6t dai.

Cét dai khi dam chua bién dang c6 chiéu cao la h,=h-2a.
Sau khi dam bién dang, mat cit ngang cGia dam van phdng va xoay
moét goc 6, so véi phuang ban dau (Hinh 2) nén thép dai bi kéo
dan va c6 chiéu cao mdi dugc xac dinh béi.

ha _ hd - hd
cosé, _\/1—sin29X N\/l—HXZ an
Khi d6 d6 dan dai cGia thép dai dugc xac dinh béi :

1
A:hd—h1d=hd[1—J (12)
J1-6?

Gia thiét thép dai dugc kéo dan déu theo chiéu cao, khi d6 bién
dang ty d6i trong thép dai dugc tinh bdi ty s6 gitta d6 dan dai
tuyét doi trén chiéu cao ban dau.

& —A— 1- ! (13)
‘ hy 1-6;
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hd =

Ung suat kéo trong thép dai sé déng nhat va dugc xac dinh
thong qua dinh luat Hooke.
oq =k, (14)
Khi d6 thé nang bién dang dan hoi trong thép dai dugc xac
dinh bai (bd qua thé nang trong canh chiéu rong thép dai).

h 7d?
U —ZZ [ dgd 41 ] (15)
Trong d6 m, 1a s6 lugng thanh thép dai trong dam.

3.5. Thé ndng ctia ngoai luc
Thé nang cta ngoai luc dugc xac dinh bdi.

V:—%PW(X()])_%PW(XOZ) (16)

Trong d6 X,,, Xy, 1an lugt la vi tri clia cac tai trong tap trung
trong thi nghiém uén bén diém. Trong nghién ctu nay
BEET
01— 8 1201 8 N
3.6. Nguyén ly thé nding toan phdn cuc tiéu
Thé ndng toan phan ctia dam bé tong cét thép dugc xac dinh
bang téng thé nang bién dang dan héi va thé nang cda ngoai luc.
[M=U+Vv (17)
Theo nguyén ly thé nang toan phan cuc ti€u thi ham thé nang
toan phan ctia dam phai dat duoc diéu kién ding.
oll 0, oll oIl

- —0; % o
ou, ow, o6, (18)

3.7. Phuong phdp Pb-Ritz
Phuong phéap Pb-Ritz dua trén ham xdp xi chuyén vi dang
chubi da thiic (polynomial) théda man cac diéu kién bién vé chuyén
vi va dugc viét duéi dang [7].
x)=2.co(x)
i=1

X)=Z1d,-l//,-(X) (19)

x):gekqﬁk(x)

Trong d6 ¢, ,d,, e la cdc hé s6 chua biét va can xac dinh;

X

@, (x) . w,;(x), ¢.(x) la cdc ham da thiic c6 béc tang dan théa man
céc diéu kién bién vé chuyén vi.
@i()():fuxi?1 ; l//j(x):fwxji1 ; ¢k (X):ngkJ (i’j’k:1'2""’n) (20)
Trong dé nla s6 sé& hang trong chubdi da thiac va
f.=x"(L—x)" vGi p. , g. (*=u,w,0) la cdc hang s6 dac trung cho
cac diéu kién bién khac nhau va dugc cho trong Bang 2.
Bang 2. Gia tri clia cac hang sé dac trung cho cac diéu kién bién
khac nhau (Ngam — N, Khép - K, Tudo - T)

Diéu kién N-N K-K N-T N-K
bién

P, L
q, L
P 2 1
q. 2
P, 1 0 1 1
q, 1 0 0 0

o N O =
N © =
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Cac ham xdp xi chuyén vi dang chudi da thuc (19) dugc thay
vao cac biéu thuc ti (1)dén (17) dé xac dinh thé ning toan phan
clia dam theo cac hé s6 chua biét ¢, , d, , e, . H& phuong trinh cén
bang dung dé xac dinh cac hé s6 nay dugc rat ra ti nguyén ly thé
nang toan phan cuc tiéu (18).

oy Ol Ol g
oc; od, Oe,

Hé phuong trinh (21) la mét hé 3n phuong trinh phi tuyén 3n
an s6 do thanh phan thé nang bién dang dan héi trong thép dai c6
dang phi tuyén. D& gidi hé phuong trinh nay, bai bao st dung
thuat toan giai lap Newton-Raphson.

(21)

4. KET QUA MO PHONG SO

Chuong trinh tinh toan mé phong s6 dam bé téng c6t thép
dugc nhém tac gia lap trinh trén nén Matlab, st dung thuat toan
gidi Iap Newton-Raphson. Trong muc nay, trudc hét bai bao tién
hanh khao sat su hoi tu ca két qué khi s6 s6 hang trong chudi da
thuc (19) tdng dan. K&t qua mé phéng dudc kiém ching théng qua
so sanh vdi két qua thuc nghiém (Bang 1) dé€ ching minh @6 tin
cdy cua chuong trinh da xay dung. Céc khao sat sau d6 lam ré dac
diém phan bé tng suat trén mat cdt ngang, trén toan mién dam va
doéng gop clia bé tdng, thép dén do cling clia dam.

4.1. Khdo sdt su héi tu cua két qua mé phéng

Chung ta biét rang ham xap xi chuyén vi (19) c6 dang chubi
cla cac ham da thuc véi bac tang dan. Khi s6 s6 hang clia chudi
cang tang thi két qua thu dugc cang chinh xac. Tuy nhién viéc tang

s6 sO hang cla chudi ciing lam tang khoéi lugng va thai gian tinh
toan. Qua khao sat nay, bai bdo sé chon ra sé s6 hang phu hop
dam bao dé chinh xac cta két qua va cé khéi lugng, thai gian tinh
toan bé nhat. Két qua khao sat d6 véng tai vi tri gitta dam khi s6 s6

hang trong chubi ham xap xi chuyén vi ting dan tu 1 dén 10 dugc
gidi thiéu trong Bang 3 va dugc thé hién dudi dang d6 thi trén
Hinh 4. Chang ta c6 thé nhan thdy gia tri clia d6 vong hoi tu khi
n=>5.Sai s6 so clia gia tri khdo sat sau so véi gid tri lién truéc chi &
muic 0% - 0,038%. Két qua nay cho phép nhom tac gia chon n=5
trong cac khao sat tiép theo.

285

t L Lo 7 a
;]

Hinh 4. Sy hdi tu cda d6 vong tai gilta dam khi s6 s6 hang trong chu6i ham xdp xi
chuyén vi ting dan

Bang 3. Bang gia tri d6 véng tai gitta dam khi s6 s6 hang trong chudi ham xap xi chuyén vi ting dan
N 1 2 3 4 6 7 8 9 10
f(mm) 0,02617 0,02632 0,02630 0,02628 0,02627 0,02626 0,02626 0,02627 0,02627 0,02627
Sai s (%) 0,573 0,076 0,076 0,038 0,038 0,000 0,038 0,000 0,000

4.2. Kiém ching dé tin cdy caa chuong trinh tinh

DE& danh gia d6 tin cdy cia mé hinh va chuong trinh tinh da xay
dung, bai bao tién hanh so sanh két qua moé phéng véi két qua thi
nghiém uén bén diém dam bé téng cbt thép cla phong thi
nghiém LASXD 125 ctia Trudng Pai hoc Xay dung Ha Néi (Bang 1).

Bang 4. Bang gia tri d6 véng mo phong va thi nghiém uén bén diém dam bé téng ct thép

Hinh 5 va Bang 4 thé hién so sanh két qua d6 véng mé phéng va
thuc nghiém tai gitta ddm khi tai trong tdng dan. Chung ta c6 thé
quan sat thay su phu hgp gita két qua moé phong va két qua thuc
nghiém. Két qua nay chiing minh d6 tin cdy clla mo hinh va
chuong trinh tinh todn ma bai bao da xay dung.

355 365 37 375

Téi trong P (kN) 0 02 05 09 09 13 235 25 26 26 265 27 33 33 335
Thyc nghiém 0 25 5 75 75 15 195 23 24 24 25 26 315 315 325 34 37 37 38
fx 102 (mm)
Mo phong 0 174 48 78 82 13 204 21 26 26 30 B4 286 286 291 308 317 321 325
fx 102 (mm)

4.3. Phdn bé (ng sudt theo chiéu cao tiét dién va trén toan mién

—6— M phang
—@— Thue nghiém

25 3 35 4

0 05 1 1.8

2
P(kN)
Hinh 5. So sénh két qua md phong va két qua thi nghiém udn bon diém dam bé tong
(6t thép

cladam

Hinh 6 thé& hién phan bé (ng suét trong bé tédng va trong cét
thép theo chiéu cao tiét dién dam véi P = 3 kN. Do gia thiét mat cat
ngang phang va mé hinh mé phéng chi gi6i han trong mién dan
héi ctia dam nén phan bé tng suat theo chiéu cao dam c6 dang
ham bac nhat. Trong d6 do thép va bé tdong c6 mé dun dan héi
khac nhau nén gia tri ing suat trong bé téng va cot thép khac
nhau.

Hinh 7 thé hién dang bién dang va phan bé (ng suat trong bé
téng va trong cot thép clia dam. Trong mé phong nay, chi xét dén
phan dam nam gilra hai g6i. Cudng d6 mau sic cho phép phan
biét vung bé tdng va c6t thép doc I8p trén chiu nén, ving bé téng
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va c6t thép doc I6p dudi chiu kéo. Co thé nhan thdy Ung suat &
vung gilra dam la I6n nhat va giam dan vé hai phia. Ngugc lai cac
c6t dai chiu kéo vaéi iing suat I6n nhat & hai ving gan goéi va giam
dan & khu vuc gitta dam. Mot diém dac biét 1a luc c4t gitta hai diém
dat luc trong thi nghiém uén bén diém bang 0, nhung trén thuc té,
Cac mat cat ngang trong vung nay van c6 goc xoay nén cot dai
trong vung nay van bij kéo dan va van c6 tng suat kéo. Tuy nhién
cang tién vao khu vuc gitra dam thi géc xoay clia cac mat cat
ngang cang giam nén (ng suat kéo trong c6t dai giam dan tu hai
g6i vao gitta dam nhu nhu quan sat trén Hinh 7.

ZRMmj

- 1] [

o 10 '..k.q mr'
Hinh 6. Phan b6 ting sudt trong bé tong va cot thép theo chiéu cao tiét dién dam

o e i <
=i [
| el

Hinh 7. Dang bién dang va phan b0 ting sudt trong bé tong va c6t thép trén toan
mién ctia dam

4.4. Anh huéng cGa mat dé cét dai

DPé danh gia anh hudng cla cét dai dén d6 véng clia dam, bai
bao tién hanh khado sat v6i bén khodng cach cot dai
a 50,100,150,200 . Tai trong P = 3kN va cac thong s6 con lai dugc

18y nhu trong thi nghiém uén bén diém. Két qua khao sat dugc thé
hién trong Bang 5 va dugc thé hién dudi dang dé thi trén Hinh 8.
Chung ta c6 thé nhan thady anh hudng rat nhd clia mat dé cét dai
dén do vong I6n nhat cta dam. Gia tri d6 vong gan nhu khong
thay d6i. Diéu nay cho thay su phu hgp véi cac phan tich dinh tinh
va cho phép nhém téc gia quyét dinh c6 thé bé qua thé nang bién
dang dan hoéi cua cét dai U,, trong chuong trinh tinh da xay dung.
Khi d6 hé phuong trinh (21) khong con la hé phuong trinh phi
tuyén ma trgd thanh hé phuong trinh tuyén tinh. Thai gian tinh
toan vi vay cling dugc gidm di dang ké tu 5 gidy xuéng con 2,1
giay.
Bang 5. Bang gia tri d6 vong tai gitra dam khi khoang cach c6t

dai thay d6i

e
5 At

0102 kN o)

Khodng cach c6t

dai a (mm) 50 100 150 200

Povbngtaigita ) coccc00 026265598
dam f (mm)

0,26265596  0,26265594

Thoi gian tinh todn nhu vay thuc su khéng cé y nghia khi
chiing ta chi tinh todn mé phong mot lan duy nhat. Hon nifa, cac
phan mém thuong mai hién nay, bang phuang phap phan t hitu
han, con ¢ thé md phdng ca mién ngoai gii han dan hoi vai thoi
gian tinh todn cling chi 8 muic mot vai phut. Tuy nhién, mét trong
nhimng ly do khién nhém tac giad thuc hién nghién ctu nay la xay
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dung dugc mot chuong trinh tinh todan moé phong dam bé tong cot
thép ma khéng phai st dung cac phan mém thuong mai c6 sén. Tu
do, nhém tac gid co thé xay dung cac mo hinh phan tich dé nhay,
d6 tin cay cla két cau ma néu st dung cac phan mém thuong mai
thi kho c6 thé can thiép dugc. Mat khac, khi thuc hién cac phan
tich vé& @6 nhay va dé tin cay thi viéc thuc hién tinh toan khéng chi
mot 1an ma phai thuc hién Iap di lap lai hang nghin, hang van lan.
Do do, viéc giam dugc thai gian tinh toan tu 5 gidy xuéng con 2,1
giay la rat quan trong.

0,34

o.az|

Firmim)

1 ] 100 150 200
a (mm)

Hinh 8. Su thay ddi cdia do vong tai gidia dam khi khoang cach c6t dai thay ddi

4.5. Anh huéng cta dudng kinh c6t thép doc

Pé danh gia su anh hudng cla dudng kinh c6t thép doc dén
d6 vong tai gilra dam, bai bao tién hanh khao sat vai cac dudng
kinh c6t doc 16p dudi khac nhau ¢10,12,14,16,18,20va gil
nguyén dudng kinh c6t thép I6p trén la ¢ 10 . Tai trong P = 3kN va
céac thong s6 con lai dugc 18y nhu trong thi nghiém uén bén diém.
K&t qua khao sat dugc gidi thiéu trong Bang 6 va dugc thé hién
dugi dang d6 thi trén Hinh 9. C6 thé quan sat thdy anh hudng rat
rd rang clia dudng kinh cét thép doc dén d6 véng tai gitta dam.
Dudng kinh cét thép cang tang thi dé véng cang giam, toc do
gidam tuong déi déng déu (& muc khodng tir 2% dén 3%) khi
dudng kinh c6t thép tang déu. Diéu nay cho thdy vai trod cha dao
cUa c6t thép doc déng gop vao do ciing ctia dam, phu hgp vai cac
phan tich dinh tinh va thuc nghiém.

035
0.3
E o
= _‘_‘_‘_'_‘_‘—“-'i—._
= _\_\_‘_‘_‘—‘-E-._.__
025+ WE‘H
B
—
0.2 -
10 12 14 16 18 20
Dimm)

Hinh 9. Sy thay d6i cda d vong tai gita dam khi dudng kinh c6t doc 6p dudi thay ddi
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Bang 6. Bang gia tri d6 vong tai gitta dam khi dudng kinh cot
doc 16p dudi thay d6i

Dudng kinh c6t

1 12 14 1 1 2
doc D (mm) 0 6 8 0

Do vong tai
giita dam f
(mm)

0,27557  0,26938  0,26266  0,25556  0,24824  0,24082

Miic d6 gidm do

véng (%) 225 249 2,70 2,86 2,99 i}

4.6. Phdn b6 ndng lugng trong tiing thanh phdn

Dé danh gia ré hon su dong gép clia bé tong va tung thanh
phan cot thép dén d6 vong clia dam bé tong cot thép, bai bao tién
hanh tinh toén tiing thanh phan thé nang bién dang dan hoi trong
biéu thic (7) : thé nang bién dang dan héi trong bé téng U, -U,, ,
trong c6t thép doc U, va trong cot thép dai U, . Néi cach khac,
tirng thanh phan thé nang trong biéu thiic nay chinh la phan ning
lugng do céng clia ngoai luc sinh ra va dugc tich trir dudi dang thé
nang bién dang dan héi trong bé téng va cét thép. Hinh 10 thé
hién ty 1& phan trdm cla ting thanh phan thé& nang. C6 thé nhan
thdy, phan nang lugng hdp thu boi bé tong chiém da s6, & muc
khodng 82%. Phan nang lugng hédp thu bdi cét thép doc chiém
khoang 18%. Trong khi dé phan nang lugng hap thu bai c6t dai chi
chiém khoang <1%. Diéu nay moét lan nita lam sang té déng gop
cUa c6t doc va c6t dai dén do cling ctia dam va cho phép nhém tac
gia khdng dinh viéc bé qua thanh phan thé nidng nay trong khi xay
dung chuong trinh tinh.

< 1%

[
Cdt doc
J e dai

Hinh 10. Thé nang bién dang dan héi trong bé tong va tiing thanh phan cot thép

6. KET LUAN

Bai bdo da xay dung mé hinh mé phdng su lam viéc clia dam
bé tong ot thép trén co sé ly thuyét dam Timoshenko va phuong
phap ban giai tich Pb-Ritz. Nhém tac gid da viét chuong trinh tinh
toan trén nén Matlab va ti€n hanh kiém ching dé tin cay cta két
qua moé phong thong qua viéc so sanh vai két qua thuc nghiém
cung cap baéi phong thi nghiém va kiém dinh céng trinh LASXD
125, Truong Pai hoc Xay dung Ha No6i. Chuang trinh tinh toan clng
thé hién dugc hinh anh va gia tri chi tiét cta trudng Ung suat,
chuyén vi va bién dang trong tiing thanh phan thép va bé téng.
Cac khéo sat sau do cling chi ra dong gop cla tung loai cét thép
dén do cling cdia dam va viéc rdt ngan thai gian tinh toan khoang
2,5 1an néu bo qua thé nang bién dang dan héi trong cét thép dai.

Hién nay cé nhiéu phan mém thuong mai c6 thé mé phéng su
lam viéc clia dam bé téng c6t thép, tham chi c6 thé mé phdng
dugc cd mién ngoai gidi han dan hoi, st dung phuong phap phan

tir hru han. Tuy nhién, phuong phép phan ti hitu han la mot
phuong phap s6 va cling can dugc kiém ching muc d6 sai s6. Két
qua nghién ctru clia bai bao st dung tiép can ban giai tich vaéi cac
trién khai todn hoc chat ché, c6 kiém ching véi két qua thuc
nghiém, tuy chi diing lai & gigi han mién dan héi nhung ciing la
mot két qua dang tin cdy dé kiém ching cac chuong trinh mo
phong khéac. Hon nifa, bang cach st dung phuong phap Pb-Ritz,
chuang trinh mé phéng ma bai bao da xay dung c6 thé mé rong
cho céc déi tugng dam c6 cac diéu kién bién khac nhau nhu thé
hién trong Bang 2. Cudi cung, mét trong nhimng két qua quan
trong clia nghién cdiu nay 1a nhém tac gia cé thé tiép tuc phat trién
mé hinh nay d&€ mé phdng dam bé téng c6t thép bi an mon, dam
bé téng cbt thép gia cudng bing vat liéu FRP hay phat trién mo
hinh bai toan danh gid do nhay, dé tin ciy cla dam bé tong cot
thép, viéc ma néu st dung phan mém thuong mai ching ta khé c6
thé can thiép vao code chuong trinh ctia phan mém.
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Xac dinh kha nang chiu luc ctia cot thép chir C
tao hinh ngudi c6 16 khoét ban bung
Determination of capacities of cold-formed steel channel columns with web holes
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TOM TAT

Céu kign thép tao hinh ngudi bao gom |6 khoét duge str dung pha bign
dé lap dat ha thang ky thut trong tuamng hay trén trén nha. Tuy nhién,
sur ot mét cia cac |6 khoét nay da dan dén sy giam kha nang chiu lyc
ciia cau kign. Bai bao dua ra quy trinh xac dinh khé néng chiu lyc cia
céu kign cot thép chir C tao hinh ngudi. st dung Phuong phap Cuang
dd truc tigp (DSM). da duoc quy dinh trong tigu chudn Hoa Ky AISI
SI00-2016. Mat churong trinh phén tich mét dn dinh tuyén tinh duoc tai
trg va phat trién bei Vien Sat va Thep Hoa Ky da dugc st dung trong
phén tich tng x(r mét dn dinh tuyén tinh cia cot chir C cd 6 md ban
bung. Bai béo ciing dua ra cac vi dy minh hoa trong xac dinh kha nang
chiu lyc coa cot thep chit C vai 1a khoét ban bung va ca so sanh vai
kh néing chiu lrc coa tigt dién nguyén.

Tir khda: Khé nang chiu luc; cat thép chir C; tao hinh nguai; 1a
khogt ban bung.

ABSTRACT

Cold-formed steel members that include openings are commanly
employed to accommodate technical systems within walls or
ceilings. However, the presence of these openings can result in a
decrease in their member strength. This research paper,
therefore, outlines the process of assessing the member
capacities of cold-formed steel channel columns, using the Direct
Strength Method (DSM) as specified in AISI SI00-2016. An elastic
buckling analysis software developed by the American Iron and
Steel Institute is utilized to analyze the elastic buckling behavior
of channel columns with openings. The paper also provides
examples illustrating the determination of capacities for channel
columns with openings, which are then compared to those of
gross sections.

Keywords: Capacities; steel channel columns; cold-formed steel;
web holes.
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1. GIGITHIEU

Cau kién thép tao hinh ngudi cé 16 khoét thudng ngay gap
trong cac két cdu cong trinh dé phuc vu cho viéc 1dp dit cac hé
thong dién, nudc hay diéu hoa. Théng thudng céac 16 khoét nay
dugc khoan trén ban bung cda céc tiét dién cht C hay chir Z, ma
da anh huéng dén tai mat 6n dinh tuyén tinh cling nhu kha nang
chiju lyc ctia cac loai cau kién nay. Kha nang chiu luc cta loai cau
kién c6 16 khoét nay da dugc xem xét va quy dinh trong Tiéu chudn
Hoa Ky AISI S100 [1] bang cach sir dung Phuong phap Cudng do
truc ti€p. Phuong phap nay ching minh dugc uu diém cla né
trong thiét ké két cdu thép tao hinh nguéi so vai Phuong phéap Bé
rong hiéu dung (EWM) truyén théng [2] dua trén tinh don gian va
hiéu qua trong thiét ké. Phuong phap Cudng dé truc ti€p (DSM) co
thé dua ra cac du doan vé kha nang chiu luc clia ciu kién thép tao
hinh ngudi dua trén nén tang cac phan tich mat én dinh tuyén
tinh. Diéu nay dan dén viéc xac dinh gid tri tai mat én dinh c6 vai
tro quan trong lam co s& cho viéc ap dung Phuong phap Cuong dé
truc ti€p trong thiét ké ciu kién thép tao hinh ngudi.

Phan tich mat én dinh tuyén tinh cla tiét dién thép tao hinh
ngudi khong 16 khoét co thé dugc xac dinh théng qua dudng cong
chir ky phan tich mat 6n dinh tuyén tinh 1a két qua cla viéc su
dung mét s6 phan mém phan tich nhu THIN-WALL-2 hay CUFSM
[3; 4]. Cac phan mém nay dugc phat trién dua trén nén tang cla
phuong phap dai hitu han [5]. Trudng hgp tiét dién khéng 16 khoét,
cac tac gid Pham va Vu [6] da dua ra cac phan tich va trinh bay cac
budc thiét ké bang cach st dung chuong trinh THIN-WALL-2 [3].
Tuy nhién, nhiing chuong trinh phan tich mat én dinh d6 khéng
dung dugc cho tiét dién co 16 khoét bai tinh khéng lién tuc clia cac
dai tinh toan do su c6 mat clia céc 16 khoét. Trong cac trudng hop
nhu vay, cdc mé hinh phan t& hitu han thudng dugc xem xét su
dung nhu ANSYS hay ABAQUS [7] lai to ra khong hiéu qua, két qua
mang tinh ch quan khéng ré rang va tén nhiéu céng trong viéc
thiét 1ap mo hinh khi thuc hién cac buéc phan tich. Thém vao do,
két qua tu viéc phan tich d6 thu dugc rat nhiéu cac dang mat én
dinh ma viéc xac dinh chi la quan sat don thuan va déi khi khong
tach biét duoc tling dang mat 6n dinh do c6 nhiing hién tuong
giao thoa giira cac dang mat én dinh vai nhau.

VEé téng quan cac nghién cltru vé tiét dién thép ngudi co 16
khoét, mot s6 nghién ctu da thuc hién khao sat vé ting xr clia cot
thép tao hinh ngudi chiéu dai nhé véi nhiéu hinh dang 16 khoét
khac nhau nhdm phan tich vé kha nang chiu luc khi mat én dinh
cuc bd [8-11]. Cac nghién ctu khac lai xem xét anh hudng cua
chiéu dai hay vi tri 16 dén kha nang chju luc cta cot thép tao hinh
ngudi [12-15]. Kha nang chiu luc va ting xt cla tiét dién thép chir C
tao hinh ngudi sau dé dugc nghién ctu danh gid ky luéng thong
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qua nghién cru ctia Moen va Schafer [16-23], va nhiing két qua
nghién ctu d6 da dugc dua vao tiéu chudn cta Hoa Ky AISI S100-
16 [1] cho viéc thiét ké loai tiét dién nay vai viéc ap dung va phat
trién Phuong phap Cudng dd truc ti€p (DSM). Trong cac nghién
cliu d6, ho da phat trién mét phuong phéap don gian héa trong xac
dinh tai mat én dinh tuyén tinh cla tiét dién thép tao hinh ngudi
6 16 khoét. Viéc phat trién ly thuyét nay la co s& quan trong cho
viéc phat trién va Ung dung phuong phap Cudng do truc tiép
trong thiét ké tiét dién thép tao hinh nguéi co 16 khoét ma da dugc
quy dinh trong Tiéu chuan Hoa Ky AISI S100-16 [1]. Gan day mot
chuong trinh phan mém CUFSM da dugc phét trién bai Vién Sat va
Thép Hoa Ky [24; 25] dua trén két qua nghién ctu cla Moen va
Schafer [16-23], diéu nay giup cho viéc xac dinh cac gia tri tai mat
8n dinh tuyén tinh cla loai tiét dién c6 16 khoét nhanh chéng va dé
dang hon.

Do d6, bai bao sé trinh bay va ap dung phuong phap Cudng dé
truc ti€p trong xac dinh kha nang chiu luc ctia cét thép chi C tao
hinh nguéi c6 16 khoét, va sau do so sanh vai kha nang chiu luc ctia
cdu kién nguyén khéng c6 16 khoét trén ban bung.

2. XAC PINH KHA NANG CHIU LU'C CUA COT THEP TAO HINH
NGUOI CO LO KHOET

Kha nang chiu nén danh nghia cta tiét dién thép tao hinh
ngudi c6 khoét 16 dugc xac dinh la gia tri nhé nhat trong ba thanh
phan sau: 1) Cudng do mat én dinh téng thé cla ciu kién Pne; 2)
Cudng do mat 6n dinh cuc bd clia cdu kién Py; 3) Cudng dé mat 6n
dinh méo cua tiét dién Pns. Céc thanh phan cudng dé nay dugc xac
dinh nhu sau:

2.1. Cudng d6 mat 6n dinh tong thé

Pne:[0.658xg P, ifAc<15 (1)

Pe=|270p  ifAc>15 )
>\C

Trong do:

Ac d6 manh cta cau kién: X, =[P, /P, ;
Py 1a luc gay ra bién dang chay déo cla tiét dién;
Pee 1 cudng @6 mat 8n dinh téng thé tuyén tinh, dugc Iy gia tri
nhd hon trong céc gid tri sau:
_ wEl,
7 KL?

1 [
Pexz = %[(Pex +P)— /(P + Pt)2 — 48P, P, ] )
_ wEl, . m’EC,,
==

I+
2 2 X y
= ’ =X +Yo Tt H
K,L)? r2 (K,L)? A,

Cac thong s6 dac trung cla tiét dién (I, ly, J, Ag, Xo, Yo, fo) dUgc
xac dinh theo tiét dién nguyén. Cac dac trung cla tiét dién cé 16
khoét dugc xac dinh theo phuong phap “trong lugng trung binh”
nhu da trinh bay trong Bang 2.3.2-1 cda Tiéu chudn Hoa Ky [3], cin
U theo ti s6 chiéu dai ctia phan tiét dién nguyén va tiét dién giam
yéu, nhu sau:

_ Ing + Inethet .

(3)

1
=—|GJ+

ex

_ Jng + Jnethet .

avg L ! “avg T L !
r _ X2 + 2 + IX,BVQ +Iy,aV9 CA _ Ang + Anethet .
o,avg 0,avg YO,avg A r Mavg — L ’
avg
_ Xo,ng + Xo,nethet . o yo,ng + yo,nethet .
Xo,avg - L ! yo,avg - L Y

Cuwnet 1 hdng s6 xodn kiém ché cua tiét dién gia thiét c6 chiéu
cao hnoler dugc xac dinh theo cong thuc (5), trong dé hnole la chiéu
cao thuc cta 16 khoét va D la chiéu cao cua tiét dién.

1 hoge |
hhole* = hhole +5(D - hhole) igle ]
2.2. Cudng d6 mat 6n dinh cuc b cia tiét dién
VGiN <0,776: Pni=Pne
0,4 0,4
1-05|Fat| [Pl p
P Po) ™

ne

V6i N > 0,776: P, =

Trong dé
N 13 d6 manh danh nghia do mat 8n dinh cuc bo:

>\I = \/Pne /Pcrl ’

Py la cudng d6 chay déo cla tiét dién nguyén;

Pt la cudng dé mat 6n dinh tuyén tinh cuc bé khi chiu nén clia
tiét dién c6 khoét 16, dugc xac dinh bang cach st dung cac phan
tich mat &n dinh.

2.3. Cudng d6 mat 8n dinh méo tiét dién

Cudng d6 mat 6n dinh méo tiét dién dugc xac dinh cin ci theo
d6 manh danh nghia A4, cu thé nhu sau:

NéEu A4 < A2 VGi A2 dugc xac dinh nhu céng thic (13):

V&i Ad < Aai: Pra = Pynet (8)
V&i A1 < Ad < Aaz:
Ponet — P,
P .—P | _ynet d2 No— X\ 9
nd ynet [>\d2 7>\d1 ( d d1) ( )

NEu Ag > a2
VGiAa <0,561: Png = Py

P 0,6 P 0,6
VGiAa > 0,561:P, 4 = 10,25[“"] [;'d] P, n
y y

Trong dé:
A 1a d6 manh danh nghia mat én dinh méo tiét dién:

Ng = /Py /Peq s

Py la cudng d6 chay déo cla tiét dién nguyén;
Pynet la cuding d6 chay déo cua tiét dién giam yéu;

P
N1 = 0,561 y"e‘];
P)’
p 0,4
Xgy = 0,561|14| 2 —13(;
ynet
1 1,2 1 1,2
RN R
X
d2 d2

Pad 1a cudng d& mat 6n dinh tuyén tinh méo tiét dién khi chiu
nén cua tiét dién c6 khoét 16, dugc xac dinh bang cach sir dung cac
phan tich mat 6n dinh.

3.ViDU TINH TOAN

Tiét dién C20015 dung trong tinh toan véi cac s6 liéu cu thé
nhu sau: chiéu cao D = 203mm; chiéu rdng B =76mm; sudn bién L
= 19,5mm; chiéu day t = 1,5mm; chiéu cao 16 khoét hhoe = 40 mm;
chiéu dai 16 khoét badng 200mm. Cac kich thudc tiét dién dugc biéu
dién trén Hinh 1. Vat liéu thép cé cac théng s6: Ung suat chay Fy =
345 MPa; M6 dun dan héi E =203400 MPa.

St dung cac phan mém phan tich mat én dinh nhu da dé cap
trong muc 1, xac dinh dugc cac gia tri sau: Cudng do chay déo cla
tiét dién nguyén Py = 195,47 (kN); Cudng dé chay déo cua tiét dién
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gidm y&u Pynet = 174,77 (kN); Cac gid tri tdi mat 6n dinh tiét dién: P
= 31,22 (kN); Ped = 66,285 (kN). Cau kién c6 chiéu dai 2500 mm, c6
05 16 khoét dugc bé tri d6i xing va déu dan, biéu dién nhu trén
Hinh 2. Diéu kién bién cho c6t dugc quy dinh quay tu do theo truc
yéu (y-y) va ngam chit theo truc khoée (x-x) va bi kiém ché xoan tai
hai dau cdu kién. Do d6, chiéu dai tinh toan cta cau kién duoc lay
bang Ly =L, Ly = L. = 0,5L; trong d6 L la chiéu dai hinh hoc cta cét.

Cac dac trung hinh hoc cua tiét dién co 16 khoét dugc xac dinh
st dung phuong phép “trong lugng trung binh” thu dugc két qua
nhu sau:

Aavg =542,58 mmz; |xavg = 3599500 mm“; |yavg =418092 m“; Javg =
406.93; Cwnet = 3349800000; Xoavg = 55 (mm), Yoavg = 0mm.

y

D

hhole

! J

Hinh 1. Gic kich thudc chinh cla tiét dién chii C
3.1. Cudng d6 mat én dinh téng thé
Xéac dinh cudng d6 mat 6n dinh t8ng thé tuyén tinh Pee dugc
xac dinh la nhé hon trong hai gia tri sau:
2

~°El
oy = ——5 = 134,15(kN)
(K,L)

1 [
Pexz = %{(Pex + Pt) - (Pex + Pt)2 - 4BPeth

d6 B = 0,706)
Do dé Pee = Pey= 134,1 5 (kN)
Xéc dinh kha ning chiu luc clia c6t do mat 8n dinh téng thé:
D6 manh clia cot:
N =Py /Pere =+/195,47 /134,15 =1,207 <1,5

=401,99(kN) (Trong

Do d6, kha nang chiu luc do mét én dinh téng thé ctia cot:

2
0.658* ]Py =106,224(kN)

Pre =

3.2. Cudng d6 mat én dinh cuc bd
Db ménh danh nghia cuc bé:

n [P _ 06,224 oo,
Pcrl 31,22

ViA> 0,776, nén Py dugc xac dinh nhu sau:

P 0,4 P 0,4
P, = 10,15[&'] L"] P
Pne Pne
0,4 0,4
=|1-0,15 31,22 31,22 x106,224
106,224 106,224
=59,586 (kN)

3.3. Cudng d6 mat 8n dinh méo tiét dién
D06 manh danh nghia méo tiét dién:

N = P_y: 195l:1,717
P, V66,285

P
A1 = 0,561 24| =0,561x 174,77\ _ 4,502
P, 195,
0,4
P 0,4
Ay =0,561/14|——| —13]|=0,561x|14 195'47] —13|=0,921
et 174,77

ViAa> A2= 0,921 nén Png dugc xac dinh nhu sau:

P 0,6 p 0,6
Pnd:1—o,25[6—'d] [C—""

P
y
y PY

0,6
1_0’25[66,285]

195,47
= 88,812 (kN)

Kha nang chiu nén danh nghia cGa cau kién cot khao sat
C20015 c6 16 khoét ban bung:

Pn = Min (Pne, Pai, Pnd) = Min(106,224 kN; 59,586 kN; 88,812 kN) =
59,586 (kN)

Cau kién ¢4 16 khoét bi pha hoai do mat én dinh cuc bo.

Véi tiét dién nguyén, kha nang chiu luc cua tiét dién dugc xac
dinh dua theo bai bdo clia Pham va Vi [26] c6 gia tri nhu sau:

Pn = Min (Pne, Pni, Pnd) = Min(116,11 kN; 63,82 kN; 108,33 kN) =
63,82 (kN)

Cau kién C20015 chiéu dai 2500mm khong 16 khoét bi pha hoai
do mat 6n dinh cuc bé.

Nhan xét: Ca hai trudng hgp cé hay khong co 16 khoét, cau kién
déu bi pha hoai do mat 8n dinh cuc bo, song do anh huéng cuda 16
khoét kha nang chiu luc ctia cau kién giam tir 63,82 kN xudng
59,586 kN.

[66,285

0,6
x 195,47
195,47

L
]

1
F-""r-="u
'

250

500 500

500 500

3

PUSGH.  ECpE—

1
I
I
I
) —
1
L

. =R
{ ]
@3]
o

Hinh 2. Kich thudc cdu kién va b tri 16 khoét trén ban bung cdu kién cgt thép chit C tao hinh ngugi
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4. KET LUAN

Bai bao da trinh bay quy trinh xac dinh kha nang chiu luc
clia cdu kién cét thép tao hinh ngudi cé 16 khoét ban bung theo
Tiéu chudn AISI S100-16 véi viéc 4p dung Phuong phap Cudng
dé truc ti€p (DSM). D€ 4p dung phucong phap mdi nay, bai béo
da gidi thiéu va st dung phan mém hé trg cho viéc phan tich
mat 6n dinh tuyén tinh cla tiét dién c6 16 khoét ma phan mém
nay dugc phat trién va tai trg bdii Vién sit va Thép cha Hoa Ky.
Bai bdo dua ra cac chi dan tinh toan cu thé cho mét ciu kién cé
16 khoét d6i xiing va déu dan trén ban bung cau kién, va da chi
ra dugc anh hudng cla 16 khoét dén kha nang chiu luc cta cot
thép tao hinh nguéi trong su tuong quan so sanh véi kha nang
chiu luc cta cot c6 tiét dién nguyén.
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Nghién cuu giai phap ung xu déi véi hién tuong
dich truot cua goéi cau cao su ban thép cho cac
két cau nhip dam gian don BTCT DUL co chiéu

dai nhip trung binh

Research on behavioral solutions to the slip phenomenon of rubber bridge bearings for for
simple pc girder span with average span length

>PGS.TS HOANG HA

Trudng Dai hoc Giao thong van tai; Email:hoangha.utc@gmail.com

TGM TAT

Do cd nhiéu wu diém nhu céu tao don gian, dé 1ap dat, gia thanh ha,
tudi th khai thac hop Iy, ngoai ra con cd tinh ndng gidm chén, giam
tiéng dn nén gdi cdu cao su ban thep da va dang duoc ap dung ring
rdi cho céc két céu nhip cdu BTCT DUL nhip nha va trung binh. Bén
canh cac u diém néu trén, hién nay viec sk dung cac |oai gdi cu cao
su ban thép dang tdm & mat sd cong trinh cu dang xay ra hién tugng
dich trugt, lech khai vi tri thigt ke. Bai viét phan tich nguyén nhan va
dé xuat giai phap khéc phuc hiéu qua hién tugng nay.

Tir khaa: Gdi cdu cao su ban thép; dich trugt; [&ch vi tri thigt ke.

ABSTRACT

Due to many advantages such as simple structure, easy
installation, low price, reasonable service life, in addition to
having damping and noise reduction features, steel plate rubber
bearings pad have become popular. is being widely applied to
small and medium span prestressed reinforced concrete bridge
structures. In addition to the above advantages, currently the use
of steel plate rubber bridge bearings in some bridge projects is
causing the phenomenon of shifting away from the design
position. This article analyzes the causes and proposes effective
solutions to overcome this phenomenon.

Keywords: Steel plate rubber bridge bearing; slippage move;
deviated from the design position.

1. GIGI THIEU
G6i cau cao su la dang g6i dan héi nén c6 thé hap thu cac
chuyén déng ngang theo moi huéng va chuyén déng quay quanh
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moi truc thong qua bién dang dan héi, tir dé cho phép luc dugc
truyén mét cach an toan tur két cau nhip sang mé tru cau. Ngoai ra
g6i cau cao su con thu rung dong gidm xung kich va ngan chan sy
truyén am thanh khi c6 cac phuong tién giao théng di chuyén trén
cau. GOi cao su dang tam thudng dugc st dung cau nhip trung
binh va da dugc thiét ké dé€ chiu chuyén déng ngang va chuyén
dong quay do cac nguyén nhan nhu du Uing luc, tai trong, nhiét do,
co ngét va tu bién.

Yéu cau chung clia géi cao su la ddm bao chiu tai trong tu
phan luc g6i 6 dau dam va da kha nang khang cét do cac dich vi
ngang cuta két cau nhip. Cac tham s6 vé dé ciing, bién dang theo
cac phuong doc, ngang cau va goc xoay phai dugc lua chon phu
hap véi ddc diém cau tao va chiu luc cla két cdu nhip bén trén va
phai dugc thi nghiém kiém tra trudc khi lap dat g6i cau [3].

a) Cau cdu Ahmad Shah b) Cau trén tuyén DSDTBEn  ¢) Cau G bang Louisiana
(Malaysia) Thanh - Sui Tién (My)

Hinh 1. Hu hdng va dich trugt g6i cau cao su sit dung cho két cau cau dam BTCT DUL

Yéu t6 dinh vi chéng xé dich clia g6i cau cao su phu thudc vao
ma sat gilta g6i vGi cac ban thép trén dinh tru va day cac dau dam
thép hodc BTCTDUL va cac chét ham. Do cdu tao phtic tap nén cac
chét ham chi dung chi yéu la chéng luc cat va chuyén dich ngang
do dong dat khi can thiét. Boi véi cac két cau cau nhip nho va
trung binh thudng khéng dung ch6t ham do da ciu tao bd phan
¢6 chiic nang chéng dong dat tach ra khoi go6i cau. Nhu vay khi st
dung cac géi cao su ban thép van dé dinh vij cac géi chi phu thudc
vao luc ma sat & bé mat ti€p xuc gilra bé mat cta goi vdi cac tdm
thép dém. Do céc nguyén nhan khac nhau, khi luc ma sat khéng
dam bdo theo yéu cau thiét k& g6i cau cao su c6 thé dan dan
chuyén dich léch khai vi tri thiét k& (hinh 1). Hién tuong nay xay ra
kha phd bién & cong trinh cau trén thé gidi va mét sé du an xay
dung cau & Viét Nam thai gian gan day nén can phai phan tich ro
nguyén nhan dé dua ra gidi phap khic phuc hiéu qua.
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2. PHAN TiCH NGUYEN NHAN XAY RA HIEN TUGQNG
CHUYEN DICH TRUGT GOI CAO SAU

2.1 Mé ta tinh trang dich trugt géi cdu cao su

Trugt (slippage) hay con goi la di bé (“walking”) la hién tuong
g6i cau di chuyén ra khoi vi tri ban dau do khéng dugc tiép xuc sat
vao bé mat thaét géi trén dinh tru hay day dam va khéng dugc c6
dinh chat vao phan dé bén dudi (vi du bang epoxy). Mot cudc diéu
tra ca B& GTVT My vao nam 1994 [6] da cho thay hién tuong nay

xay ra kha phé bién (hinh 2)
No Nh| ping
‘»|||\p|m, No ‘ul]:]JLn_ \Im g gt
Co trurgt I\.Ilnnelnrm Siir Jllll"
( a n:l‘l

Hinh 2. Ty I& xdy ra hién tugng dich trugt g6i cau cao su thong ké & My nam 1994

S6 lugng cac bang co xay ra hién tugng trugt géi cau la 28/51
chiém 55% (hinh 2a). Néu loai trir 13 bang chua st dung g6i cau
cao su thi ty 1& noi trén chiém t6i 63% trong s6 cac bang co6 su
dung gé6i cau cao su. Hién tugng nay cling xay ra & nhiéu nudc
khac vi du nhu xé& dich géi cau cao su cta cau Ahmad Shah
(Malaysia) hay & du an xay dung dudng sat dé thi BEn Thanh - Suéi
Tién (Viét Nam) nhu trén hinh 1.

2.2 Phén tich nguyén nhan trugt géi cao su

a) Cac yéu cau co ban vé thiét ké géi cau cao su ban thép

Phuong phép thiét ké g6i cau cao su ban thép da dugc nghién
ctu kha ky ludng vé mat ly thuyét va thuc nghiém dé dua ra cac chi
s6 giGi han co ban sau day:

+ Chiéu day cla cac I6p cao su khéng dugc nhd hon 10mm va
khéng dugc I6n hon 25mm

+ Bién dang cat e, va bién dang nén ec nhd hon mét gia tri
nhat dinh, tiy thudc vao yéu cau st dung cho céng trinh cu thé.

+ Khong dugc xay ra luc kéo truc ti€p doi véi gbi cau va bién
dang kéo do quay phai dugc giam bét bang dé léch do nén truc
tiép.

+ G6i phai dugc gilt n dinh vi tri theo thiét ké, khong dugc
dich chuyén so v&i cac bd phan két cdu ma né tiép xuc.

Coand

\Phlro‘ng doc cau

Hinh 3. (ac thong s6 cau tao va thanh phén luc tac dong trén g6i cao su ban thép

Cac ky hiéu luc tac dung Ién géi cau trén hinh 3 gom: V- tai
trong theo phuong ding; H. va Fu la tri s6 luc theo phuong ngang
va luc cdt I6n nhat do tai trong tac déng theo hudng doc cau; Hr va
Fr 1a tri s6 luc theo phuong ngang va luc cét 1én nhat do tai trong
tac déng theo hudng ngang cau;

Céng thuc thuc nghiém dé tinh toan mé dun dan héi cho goi
cao su ban thép:

E=E (14 2 KS?) cho gé6i va cac tdm dém (1)

Ec=E 1,33 (1+ 2 KS?) cho bang goi

Trong d6: Ec.- mé dun dan héi nén cda géi.

E - mé dun dan héi clia vat liéu géi.

S - hé s6 hinh dang clia g6i, S = dién tich hiiu hiéu ctia g6i/chu
vi x chiéu day

K - Hé s6 ap luc nén

DE kiém soat dich trugt clia cac gdi di dong, ty s6 gilra luc nén
t6i thiéu Ién bé mat gdi va luc cit ngang I6n nhat tac dung khong
dugc nho hon:

+ Khi g6i cao su ti€p xuc vai vat liéu bé tong : 3 (f=0,33)

+ Khi g6i cao su ti€p xuc vai vat lieu thép  :4 (f=0,25)

b) Du doan nguyén nhan gay ra hién tugng dich truot cla géi
cao su

Vé mat nguyén ly, khi khéng cé cdu tao chét gitt dinh vi g6i cau
cao su chi dugc gil tai vi tri thiét ké bang ap luc trén bé mat géi do
phan luc g6i tao ra luc ma sat trén cac bé mat tiép xuc, dich truot
chi c6 kha nang xay ra khi cac diéu kién tao ma sat khong dam bao
[4]:

+ Do gian n& cta két cau nhip va co lai khéng hoan toan bang
nhau, dic biét la d6i véi trudng hop mit phédng tiép xtc cla goi
khong song song vai cac truc ctia dau dam.

+ Do dao déng clia két cau nhip & thsi diém dd véong am hay
do hoat tai dat Iéch tam cau da lam giam ap suat trén bé mat goi
cao su.

+ Do &p luc thdng ding trén bé mat géi khong déng déu dan
dén luc ma sat khéng déng déu, khi chiu cac luc ngang géi sé bi
xoay léch khoi vi tri [5].

Du doan dugc dua ra trén co s& thu thap va phan tich la du
muc do va dang dich trugt c6 thé khac nhau nhung tat ca déu xay
ra trong trudng hap ap luc 1én bé mat ti€p xuc ctia géi khédng duac
phan bé mot cach déng déu. Nhiéu phuong phap da dugc sir dung
dé khic phuc van dé nay nhung phan I6n chdng lién quan dén
viéc b6 sung cac cau tao chan dé han ché dich chuyén clia cac goi
cau dang khai thac[5].

¢) Cac hudng nghién ctu lam ré nguyén nhan va khac phuc
hién tugng trugt géi cau cao su.

Do tinh chat phuc tap va xay ra trén dién réng & nhiéu ngi trén
thé gidi, hién tugng dich trugt géi cau cao su da thu hat rat nhiéu
nha khoa hoc quan tam nghién ctu trong thdgi gian kha dai. Cac
huéng nghién ctu phat trién theo xu hudng xét cac yéu té cé kha
nang tac dong dén hién tugng dich trugt ngay cang day da va
toan dién hon [6,10]. V& phuong phap nghién ctu ciing dp dung
nhimng cong nghé hién dai nhat nhu Video téc dé cao hay cam
bién luc dé phat hién nguyén nhan va muc dé tac dong clia chung.
Két qua co thé tom tit nhu sau:

+ Giai doan 1: Cac nghién ctu tap trung vao phan tich (ing suat
cat tac dong va hé sé ma sat & mat ti€p xuc cta goi, két qua dua ra
khuyén cédo can diéu chinh cdu tao sao cho kiém soat dugc Ung
sudt cdt nhé (nhd han 1/5 so véi ting suat nén). Pai dién la cac tac
gia Du Pont de Nemours and Co (1959), Bakirzis va Lindley (1970).

+ Giai doan 2: Dé cap thém tdi cac yéu t6 tac dong do nhiét do
thay déi va tinh chat cta vat liéu ché tao géi cao su do cac tac gia
Stanton va Roeder (1982), Roeder et al. (1987), English et al. (1994)
da dua ra dugc hai két luan quan trong:) dan n& do nhiét la
nguyén nhan tryc ti€p dan dén dich trugt géi cau va ii) géi cau lam
bang cao su téng hap cé kha nang khang trugt t6t hon lam bang
cao su tu nhién.

+ Giai doan 3: Bat dau tir du an do Dai hoc bang Texas cla cac
tac gid Muscarella va Yura (1995), Chen va Yura (1995) da dua thém
ra két luan chat chéng oxy héa trong thanh phan cao su ché tao
g6i la mot nguyén nhan quan trong gay ra su dich truot. Giai doan
cudi ctia du &n & Pai hoc bang Texas dugc thuc hién bsi Hamzeh et
al. (1995) cling dua ra két qua khdng dinh lai cac két luan ctia cac
tac gia trén.

+ Giai doan 4: Mét cudc diéu tra thuc dia toan dién vé g6i cau
cao su tdng hop bi trugt ra khoi vi tri thiét ké da dugc thuc hién
do Pai hoc bang Louisiana. Chuyén déng ctia ddm do nhiét d6 lién
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quan dén chuyén dich cla géi dugc theo déi bang Video, véi viéc
diéu tra & nhiéu dia diém st dung géi cau cao su cling nhu cac nha
san xuat chung. D liéu thu thap dugc da dua ra cac két luan sau:

- Su dich trugt xay ra gilta mat ti€p xtc géi/dam khi dam chiu
chuyén ddng do nhiét do thay déi, do dé hién tugng truot nay xay
ra hang ngay.

- Parafin da dugc thém vao vong bi cao su téng hgp dé chéng
6xy hoa tét nhung lai lam giam kha nang chéng truot clia g6i cau
cao su.

- Can tang cudng dd nham clia cac mat tiép xdc dé ting hé s6
ma sat gilta g6i cau va cac bé phan lién quan. Uu tién tang cudng
d6 nham han cho mit tiép xuc giltta dam va da ké goi.

- Can dam bao su phan bé ap luc dong déu & bé mat tiép xuc
bao gom cé viéc xem xét do “khum” chia day dam BTCT DUL & vi tri
g6i do luc (ing suat trudc gay ra.

d) Xem xét cac trudng hgp ciu tao dac biét co thé anh huéng
t6i d6 dich trugt clia géi cau cao su & cac cong trinh cau thuc té.

A Gdi cd dinh

Y & G6i én dinh vj tri
® Goididing

& Géi dich trugt
Hinh 4. So d6 dich trugt g6i cau cao su xay ra ¢ cau Kuala Lipis (Malaysia)

Bang 1: Tiéu chudn vét liéu ché tao gdi cao su theo AASHTO

Do cau Kuala Lipis la cau chéo goc 35° va hién tugng dich truot
go6i cling dugc phat hién & mot cdy cau chéo khac bac qua séng
Jegor & bang Kelantan (Sani, 1998) nén can nghién ctru thém anh
hudng cla yéu t6 chéo goc trén mat bang ctia cau dén dich trugt
clia cac goi.

Tuy nhién céc nghién ctu day da hon sau do trén 22 cau chéo
c6 gbc chéo trén 40° & Malayssia da cho thay st dung géi cao su ¢
mat cat hinh chir nhat di véi cac cau nay khong thay xay ra hién
tugng dich trugt géi.

3. CAC GIAI PHAP B6 SUNG NHAM KHAC PHUC HIEN
TUGNG CHUYEN DICH TRUGT GOI CAO SAU

3.1 Kiém sodt chat lugng ché tao géi cao su

Tiéu chuin vé thiét ké ché tao géi cau cao su ban thép da dugc
phét trién ngay cang hoan thién hon dua trén cac nghién ctiu va
thuc nghiém du tin cay. Hé théng tiéu chudn AASHTO cho g6i cau
cao su lién quan dén vat liéu, ché tao, yéu cau tinh toan dugc chap
thuan réng rai nhat, ngay ca déi véi cac nha san xuat & chau Au.
Trén bang 1 gidi thiéu hé Tiéu chuin &p dung dé ché tao géi cau
cao su clla mét cg s& san xuat Lién danh Anh, Phap va Tay Ban
Nha.

Cac yéu cau ky thuat co ban trong bang 1 ciing da dugc cap
nhat dua vao Tiéu chudn TCVN 10308:2014 - GGi cau cao su khéng
c6 tam truot - Yéu cau ky thuat va phuong phap thi ctia Viét Nam
[1].

Yéu cau thi nghiém géi cau cao su trudc khi dua vao lap dat
cling duoc tién hanh nghiém tdc dé loai bé cac sdn phdm khong
da chat lugng. Trén hinh 5 trinh bay mau yéu cau vé két qua thi
nghiém kiém tra cac théng s6 ky thuat ca g6i cau cao su ban thép
& Viét Nam.

DPdc tinh vat Tiéu chudn ASTM Polyisoprene (Cao Polychloroprene DPon vi
lieu Yéu cau kiém tra su tu nhién) (Neoprene)
AASHTO M251 Phan 8.8.4 | T&i thiéu - Md dun dan héi cat 79.8 (0.55) 79.8 (0.55) psi (MPa)
ASTM D412 T6i thiéu - Cudng d6 kéo 2,248 (15.5) 2,248 (15.5) psi (MPa)
Tinh chat vat ly ASTM D412 T6i thiéu - D6 gidn dai cuc han 450 400 %
ASTM D746 Cap0-2 Khong can kiém tra | Khoéng can kiém tra
Quy trinh B
Do gion 6 Cdp3-Kiémtra -40°F (-40°Q) Dat Dat
nhiét d6 thap Cép 4 - Kiém tra -54,4° F (-48° C) Dat Pat
Cap 5 - Kiém tra-70,6° F (-57° C) Pat Pat
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3.2Biéu chinh vé cdu tao cta géi cao su ban thép dé han ché dich trugt

Do yéu cau chéng véng cac két cau nhip dam thudng tao do
vOng ngugc bdng cach ché tao hay do du tng luc nén dan dén co
dé “khum” & day dau dam. Dic diém nay dugc cho la nguyén nhan
khién cho bé mat ti€p xuc gitta go6i va day dam khéng song song
vGi mat bang géi dan dén ap luc nén trén bé mat géi khéng déng
déu. Cac nhan dinh nay da dan dén viéc dua ra cac gidi phap ché
tao g6i dac biét c6 cac ban thép hinh ném (hinh 6a), hoac st dung
thém tam truot bang thép khoéng gi dé chiu cac tac dong truot 16n
bat thuang (hinh 6b) hodc gan c6 dinh gdi cao su vao mot hoac ca
2 bé mat tiép xuc vai ddy dam va da ké géi trén tru (hinh 6¢).

3.3 Chidan thi céng Idp ddt géi cdu cao su

Cac chi dan thi cong ldp dat cling da dua ra cac luu y co tu
phan tich nguyén nhan néu trén tap trung vao cac tang do ma sat
cUa bé mat ti€p xuc (phun cat) hay ddm bao tiép xuc kin, khit & cac
bé mat (dung gdi c6 ném hodc dat nghiéng goi theo truc “khum”
dau dam), hay dam bao khéng c6 su tham nhap clia chat gay tron
trugt khi lap dat géi.

E b

Hinh 6. Mot s6 gidi phap cdu tao tang cudng khd nang chdng trut clia g6i cau cao su

3.4 Nghién ciu phuong phdp thay thé stia chira thudn tién

Trong [11] gidi thiéu phuong phap thay thé goi cau cao su ma
khong lam gian doan giao thong trén cau dua trén st dung hé
théng kich phu hgp va nang dong bd két cau. Tuy nhién trong
diéu kién khong can huy déng nhiéu kich c6 thé st dung hé théng
gia d& don gian va hiéu qua nhu da thuc hién gan day & moét s6 du
an xay dung cau & Viét Nam (hinh 7)

v

1 .- ok ' A
Hinh 7. C3u tao hé gia d6 nang dam dé thay thé gdi cu cao su cho mét s6 du én &
Viét Nam

4, NHAN XET VA THAO LUAN

+ Trudc hét can cha y d6i tuong nghién ctu chéng dich trugt &
day la loai g6i cao su ban thép dang tam (bearing pad) dugc su
dung nham cac muc dich tién ich nhu don gian ché tao l3p dat, gia
thanh ha, chi phi bdo dudng thap, dé thay thé. Cac giai phap
chéng dich trugt theo hudng cau tao thém cac bd phan ham hay
lién két c6 dinh g8i vao mat trugt sé lam thay d8i muc tiéu trén va
chi sir dung khi thuc su can thiét.

+Van dé dich trugt clia g6i cau cao su ban thép (dang tam) xay
ra trén dién rong va da dugc tap trung nghién clilu mot cach toan
dién & nhiéu nudc trén thé gidi. Cac dy an dugc tién hanh nghiém
tuc va cong phu do cac co s nghién cliu c6 uy tin thuc hién da
dua ra 2 két luan quan trong:

- Hién tuong dich trugt cé kha nang xdy ra hang ngay do
nguyén nhan chinh la su dich chuyén két cdu do dan né nhiét.

- Kha ndng déap Ung cla cac géi cao su ban thép trong trudng
hop bi dich chuyén la khéng ddm béo do khéng duy tri dugc ap luc
nén dong déu trén dién tich ti€p xdc hiu ich ctia géi dan dén luc ma
sat khong du d€ chéng lai cac luc cdt do chuyén déng ngang.

+ Tuy quy luat thong ké xay ra hién tugng trén khong that ré
rang nhung xu thé& dich truot clia cac gbi cau cao su ban thép
nhiéu hon cho cac g6i di dong. Hién tugng dich trugt ca day géi di
dong nhu trén hinh 4 cling da phat hién ca biét ¢ Viét Nam.

+ Giai phap s dung géi cao su c6 ném hinh cén nhu trén hinh 6a
da sir dung & nhiéu & My nham dam bao su ti€p xuc trén toan bo bé
mat goi tuy vay ca biét hién tugng dich trugt van xay ra do khong phai
lic nao cling duy tri dugc trang thai ti€p xdc nhu ban dau [6].

+ Tuy mot s6 nghién clu vé van dé nay da dé cap dén anh
hudng cda trang thai dao déng cta két cau cau dén dich trugt cta
g6i cao su ban thép nhung chua tim dugc tai liéu nao dua ra cac
chi dan danh gia muc dé anh hudng cu thé.

5. KET LUAN VA KIEN NGHI

- D& dang nhan thay la viéc khac phuc hién tugng dich trugt goi
cau cao su ban thép dang tdm gap kho khan khong phai do thiéu cac
gidi phap cdu tao han ché dich chuyén clia cac goi. Van dé 1a & chd
nhu cau st dung hudng t6i viéc duy tri cac uu diém dic trung cla loai
g6i cau nay ma khéng mudn c6 thém cac ciu tao phuc tap, dac biét la
khi ap dung cho cac cau BTCT DUL nhip nhé va trung binh,

- Nguyén nhan ctia hién tugng dich trugt géi cau loai nay co ban da
dugc lam ré chti yéu la do su dich bién dang clia két cau do nhiét do, giai
phap khéc phuc theo hudng dam bao duy tri ap luc d 16n va déng déu
trén toan bé mat ti€p xdc clia g6i da dugc xac dinh la chinh xac.

- Kinh nghiém x{ ly van dé nay & mot s6 du an xay dung cau &
Viét Nam theo hudng st dung cong nghé dé loai trir anh hudng do
d6 “khum” & chia day dam & gan géi, gitiip cho luc ngang do déan ng
nhiét luén song song véi truc clia goi két hgp véi chd trong lap dat
dam bao sy ti€p xuc déng déu trén toan dién tich bé mat géi da
cho két qua thuc té rat kha quan.

- Do van d@é anh hudng clia dao dong chua dugc xét day da nén
viéc duy tri ap luc g6i déu trén toan bd bé mat ti€p xuc la khéng phai
luén dugc theo mong mudn vi vay can thir nghiém thém giai phap tao
nghiéng bé mét da ké g6i vé phia dau dam cling nhu hoan thién giai
phap thay thé dé c6 thé nang cao hiéu qua ap dung clia loai géi cau
cao su su ban thép dang tam & Viét Nam.
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Nghién cuu su suy giam song ung suat n6
khi lan truyén trong méi truong da véi

Research on the attenuation of blasting stress wave while propagation in limestone
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TGM TAT

Khi nd trong mai truang da, dudi tac dung dat ngdt cia &p
lyc san phdm nd |en thanh budng min da lam hinh thanh
stng (ng sudt lan truyén trong mai truang da. (ua trinh lan
truyén sang (g suét trong khdi da phu thudc nhiéu yéu td
nhur dic tinh lreng nd, dac tinh dat da va diéu kien nd. Cang
ra xa tam nd cuang d sang Gng sudt giam dan. Mic da suy
giam nay phu thugc vao dic tinh ting loai da, diéu kien dia
chét va céac diéu kien nd. Den nay chra co mat cang trinh
nghién citu toan dién vé qud trinh lan truyén sdng tmg suét
nd trong dé vai. Chinh vi vay bai bao da st dung phuong
phéap gidi tich k&t hop vai viec xay dung ma hinh mé phing
qué trinh lan truyén cia sng img suat trong mai trudang da
viii khi nd lugng nd dai trén phan mém Abaqus. Két qua
nghién ciru bude ddu rat ra dege mirc da suy gidm cia
cuirng da sang (ng suat theo ban kinh tinh tr tam nd theo
qui luat ham mii vai he sd suy gidm ndm trong pham vi
nghién tdng két thyc nghigém cia céc loai da. Con tri sd tdc
dd lan truyén ciia sang tmg sudt trong ving xa tam nd cing
ph hop vai sd ligu thie nghiém trong da vai cia céac cong
trinh da cang bd.

Tir khod: Nd min; sng img suat nd; song nd; nd pha da; ma
phiing nd.

su; Email: ducnt1988@lgdtu.edu.vn

ABSTRACT

When blasting in rock, the explosive product generates pressure that acts
suddenly on the surrounding bore hole, creating a stress wave that
propagates in the rock environment. The propagation of the stress wave in
the rock mass depends on various factors such as explosive quantity
characteristics, rock properties, and blasting conditions. As the distance
from the explosion center increases, the intensity of the stress wave
gradually decreases. The extent of this decrease depends on the properties
of each type of rock, geological conditions, and blasting conditions. Until now,
there has not been a comprehensive study on the blasting stress wave
propagation process in limestone rock. Therefore, this paper employs an
analytical method combined with the simulation model for the propagation
process of stress waves in a limestone rock environment during prolonged
explosive detonation using the Abaqus software. The preliminary research
results reveal the decreasing magnitude of stress wave intensity as a
function of radial distance from the explosion center, following an
exponential decay law with a decay coefficient falling within the range
summarized from experimental studies of various rock types. Furthermore,
the propagation velocity values of the stress wave in the far-field from the
explosion center also align well with experimental data from published
warks on limestone rock

Keyword: Blasting; blasting stress wave; detonation wave; blasting in
rock; explosion simulation.

1.DAT VAN DE

cliu quy luat phan bé nang lugng né xung quanh lugng nd. Dién

Khoan né min pha huy dat 1a mét ky thuat phé bién hién nay
trong thi cdng béc dat da cling nhu khoang san ran. Bé iing dung
hiéu qua ky thuat nay, can phai nghién ciiu gidi quyét hang loat
cac van dé vé khoa hoc, ky thuat va cong nghé, trong do6 viéc
nghién cliu quy luadt pha hdy dat da ti tdm lugng nd ra xung
quanh la mét ndi dung nghién cliu co ban va dugc chia lam hai
huéng:

- Hudng 1 cho rang qua trinh pha hay dat da la do nang lugng
nd. Khi d6 dé xac dinh dugc quy luat pha hdy dat da, can nghién
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hinh hudng nghién clru nay cé véi ly thuyét thily déng luc hoc né
ctia O.E Vlaxov [1] [2]. Viéc nghién clu phat trién (ng dung ly
thuyét ctia O.E Vlaxov dé€ nghién ctiu quy luat pha hay dat da xung
quanh lugng né dai dugc thuc hién trong cac cong trinh nghién
cliu cla Lé Van Trung [3], Pam Trong Théng, Nguyén Tri T4, Vi
Xuan Bang [4]... Han ché cGa hudng nghién ctu nay chua giai
thich dugc qua trinh hinh thanh xuat hién cac vét nit xung quanh
16 min.

- Huéng 2 cho rdng pha hay dat da la do séng ting suat. Khi d6
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dé xac dinh dugc quy luat pha hay dat da, can nghién ctu qua
trinh hinh thanh va lan truyén séng tng suat xung quanh 16 min
trong moi trudng dat da. Huéng nghién ctu nay da khac phuc han
ché cta hudng 1 va da dua ra co s& khoa hoc dé giai thich qua
trinh hinh thanh cac vét nut ciing nhu dé xac dinh ban kinh cac
vliing tac dung né nhu vung nén, vung pha rdi, ving nut né va
vung chan dong. Nghién ctiu nay cho dén nay van cé nhiéu quan
diém tiép can khac nhau. Tuy nhién hau hét cac tac gid déu déng
tinh v6i quan diém cta A. N. Khanukaev cho rdng co ché pha hay
dat da khéng giéng nhau déi véi cac loai da khac nhau, trong mot
muc do dang ké, qua trinh d6 phu thudc vao dé cing truyén am
cla ching. Dat da c6 do cing truyén am nhé, su pha hay dat da
nhém nay la do ap luc né (goi la nhém 1). Pat da c6 dé ciing
truyén am trung binh, sy pha hay da ca nhom nay la do tac déng
cla séng Ung suat va do ap suat san pham né (goi la nhém 2). Con
dat da c6 doé cing am hoc I6n, su pha hay dat da la do séng ung
suat (goi 1a nhém 3). [1] [2] P6ng y theo quan diém pha da béng
s6ng Ung suat c6 nha khoa hoc Nhat Ban Kumao Hino, cac nha
khoa hoc Anh nhu Khoks, Pak, Evans, Dzeims, cac nha khoa hoc
Nga nhu E.O Mindel, N.V Mennhikov, G.I Pokroski, B.N Kutuzov, &
Viét Nam c6 cac tac gia Nhir Van Bach, Dam Trong Thang ...

Viéc nghién cu qua trinh lan truyén va suy gidam song (ng
sudt xung quanh 16 min hinh tru trong méi trudng dat da, chu yéu
dugc nghién clu trén cac moé hinh gidi tich va mé hinh thuc
nghiém né trén mo hinh thu nhé va né thi nghiém trén thuc té [5].
Cac mé hinh giai tich dén nay tuong doi hoan thién, tuy nhién cac
két qua nghién ctu thuc nghiém van con khiém tén trong mét s6
diéu kién cu thé. Dac biét su han ché vé viéc do dac cudng do séng
Uing suat trong cac vung gan lugng né, vung pha hay. Vi vay cho
dén nay chua c6 mét bd hé s6 thuc nghiém dac trung cho su suy
gidm séng (g suat theo khodng cach cla lugng né dai day du
cho céc loai dat da.

Chinh vi cac ly do trén, viéc nghién cltu qua trinh lan truyén va
suy giam song Ung sudat trén moé hinh mé phdng trén may tinh la
mot hudng nghién ctu hop ly, c6 tinh cap thiét. K&t qua nghién
cliu cho phép du bao chi tiét vé su bién déi, dac tinh cudng do
song Ung suat theo thai gian va khong gian, lam co s& cho viéc rat
ra cac hé s6 dac trung cho su giam cudng do séng tng suat theo
khoang cach trong loai d4 nghién ctiu va diéu khién qua trinh pha
huy dat da.

2. CO S LY THUYET CUA QUA TRINH LAN TRUYEN SONG
UNG SUAT

Theo thuyét pha da bang séng Ung suat, cudng dé séng Ung
suat gidm dan khi ra xa tdm né. Gia trj ing suit nén phép tuyén
trong song t&i tai mot toa do trong khong gian phu thudc vao
khodng cach dén tdm né, ham &p luc né trong 16 khoan va dic
trung clia dat da cé dang [5]:

p(t): (r=1.r, <t< (r=.r, .

0 1
()] C c M

o,(r,t)=

trong d6: 1 - khoang cach tuong déi tuang déi tu diém nghién
chudéntamné, r >1;

C - t8c d6 lan truyén clia séng Ung suat né trong mai trudng
da, m/s;

0 - thai gian ton tai pha duong cGia ham ap luc ng, s;

p(t) - ap luc né theo thdi gian tai thanh 16 khoan, Pa;

r: khodng cach tur truc lugng né dén diém nghién clu, m;

ro: ban kinh lugng né, m;

B: hé s6 suy gidm séng Uing sudt theo khoang cach, phu thuédc vao
dac tinh tu nhién maéi trudng dat da, theo Phenonov B = 1+3 [5].

Ap luc né trong 16 khoan 13 mét théng s6 phuic phu thudc rat
nhiéu yéu t6 nhu cac dic tinh clia bua, thuéc né, két cau lugng né,
dat da... Co nhiéu cdng trinh nghién ctu vé ap luc né lén thanh 16
min cla céc tac gia nhu T.M Xalamakhin, O.E Vlaxov, F.A Baum Tuy
nhién trong thuc t& dé don gidn théng thudng cé thé st dung
cong thuic thuc nghiém cla gido su Protodiaknov lam co sé& cho
cac tinh toan [5]

pt)=p,e™ 2)
Trong d6: po - ap luc t6i da ban dau cta sadn phadm né,
_ p:D’
Po="-""7-
2(k +1)

pr-mat d6 thudc né, kg/m3;

D - t6c d6 né, m/s;

k - chi s6 da bién, d6i v6i sdn pham né theo Landao k=3;

t - thoi diém khao sat sau khi kich né, s;

a - hé s dac trung cho su suy giam ctia ham ap luc né trong
buéng min, phu thudc vao dic tinh bua, lugng né, dat da.

O {kG.f'cmE]

=
t(s)

Hinh 1. Biéu do ap luc s6ng nén tai mot phan ti dét da

TU gid thuyét coi dat da la méi trudng lién tuc déng nhat, dang
hudng nén c6 thé xem rang téc do lan truyén clia séng Ung suat
trong méi trudng dan héi la khong déi va bang téc do lan truyén
cla séng doc trong moi trudng dat da (c) co dang: [6]

c= £ (3)

p

Trong d6: E: m6 dun dan hoi clia vat liéu moi trudng;

P: mat d6 moi truong;

Phan tich quy luat (1) chi ra rang, cudng dé séng (ing suat phu
thudc vao t6c d6 lan truyén séng Ung suat trong dat da, quy luat
ham ap luc né trong 16 min, thdi gian va gidm dan theo khoéng
céch tir 16 min dén diém khao sat. Muc do6 suy gidm (ng suat theo
khoang cach phu thuéc vao dic tinh cta dat da. bat da trong tu
nhién dugc dac trung bai rat nhiéu cac chi tiéu co ly va dac tinh tu
nhién nhu nut né, 16 réng, nudc ngam... Hé sé suy gidam song Ung
suat ddi vaéi méi loai dat da l1a khac nhau. D€ xac dinh hé s6 nay
phai dua vao cac thi nghiém phuc tap trén méi loai dat da. Ngay
nay, khoa hoc may tinh phat trién, c6 nhiéu chuong trinh mé
phdéng va tinh todn cac tham s6 nd min nhu LS-DYNA, ANSYS
AUTODIN...Viéc Ung dung cong cu mdy tinh trong viéc xac dinh
hé s6 suy gidam song Uing suat theo khoang cach gilp giam dugc
khéi luong thi nghiém, tiét kiém thdi gian, chi phi, ndng cao hiéu
qua kinh té trong viéc khao sat cac tham sé ctia méi loai dat da.

Chinh vi vay tng dung mé phéng s trong viéc xac dinh quy
luat phéan bé cudng dé séng ting suat theo khoang céch, hé sé suy
gidm Ung suat khi nd min va téc dé lan truyén séng nd trong moi
trudng dat da cé tinh cdp thiét, cé y nghia khoa hoc va thuc tién
sau sac. Bai bao tap trung khai thac phan mém ABAQUS, va su
dung cac tinh toan théng ké dé xac dinh hé sé suy gidm séng tng
suat lan truyén trong da véi khi né lugng né dai hinh tru.
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3. XAY DUNG MO HINH THU NGHIEM S6 MO PHONG SU
LAN TRUYEN SONG UNG SUAT

3.1. Lua chon phdn mém mé phéng

Phan mém ABAQUS dugc tich hgp dé mé phéng cac vu né
trong cac méi trudng khac nhau. Cé cé thé phan tich ting x dong
hoc phi tuyén cla cac két cau, thuat toan Lagrange dugc ap dung
khi phan tich cac loai chat ran, trong khi d6 thuat toan Lagrange-
Euler phu hop khi phan tich cac bai toan vé dong chay cla chat
16ng va chat khi. Phuang phap nay cling thich hgp dé phan tich sy
lan truyén s6ng Uing suat trong moi trudng dat da khac nhau.

3.2. Lua chon méi truong nghién ciru, mé hinh vat liéu

* Lua chon méi trudng nghién ctu tdc déng né: Qua trinh né c6
thé xay ra & rat nhiéu méi trudng khac nhau. Tuy nhién, & nudc ta
dé véi 1a mot loai vat liéu phé bién trong xay dung. Chinh vi vay bai
bao nay lua chon vat liéu nghién cdu la da voi véi cac dac tinh sau
[71:

M6 dun dan héi E=27,54 GPa;

Mat dé moi truong p=2300 kg/m?;

Hé s6 Poat xéng v=0,26

* M6 hinh hod vdt liéu dd véi

Vat liéu da voi dugc khai bao theo moé hinh vat liéu cla
Holmquist, Johnson and Cook (HJC) (1993) da duoc phat trién cho
tinh todn pha huy cac vat liéu gion nhu d4, bé tong... chiu ap luc
cao, bién dang I6n [8] [9]

M6 hinh HJC bao gém phuong trinh quan hé gitta cudng dé
Ung suat vaéi téc do bién dang, phuong trinh trang thai nén tinh
phi tuyén va phuong trinh phat trién pha huy véi bién dang déo
[81[91[71[10].

&
e [0 (Khéng pha oy ‘:"_'
N w
s g
: / =10 (Pl huy hoin todn)
/ £ =10
10 v? e il ¥ 1 "-!..‘l r
\ .
P !
al b)

Hinh 2. M hinh HJC

a- Quan hé gidta cuong dg va toc g bién dang; b- Su tich lily bién dang va phd hiy

- Phuong trinh quan hé giita cudng dd ling suat va téc dé
bién dang

Quan hé gilta cudng d6 va toc d6 bién dang cua vat liéu dugc
biéu thi qua phuaong trinh:

o' =[A4(1-D)+BP™ |(1+CIné")

Trong d6: o Ung sudt tuong duong dugc chuan hoa
o =(o,-0,)/f.

fe: cuong dé chiu nén

P": ap luc dugc chusn hod P =(o, +203,)/3f;

&' téc do bién dang khong thd nguyén & = 8*/85

£ 1 t6¢ dd bién dang thuc

& :t6e dé bién dang tham chiéu & =1.0s"

T: cudng db chiu kéo dugc chudn hod T = T/fC

T: cudng do chiu kéo

Smax: CUSNg d6 16N nhat dugc chudn hoa ma dat da co thé chiu
dung dugc

A, B va N lan luot 1a cac hang s6 vat liéu dai dién cho cudng do
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dinh chudn hoa, hé s6 ciing ap suat chudn héa va s6 mi cing ap
suat.

C: hé s6 t8c dé bién dang

D: pha huy tich luy (0<D<1)

- Phuong trinh pha huy

Hinh 2.b cho thay su pha huy ctia mé hinh HJC dugc tich luy tir
bién dang déo tuong duong va bién dang déo thé tich, va dugc
xac dinh theo céng thuc

Ae, +Au,
D=3 —— )
&p + A,

trong do: Aé‘p va A/Jp 1an luct 13 s6 gia bién dang déo cé hiéu va
bién dang déo thé tich.

(9; +,u; : Téng bién dang déo dudi tac dung tai trong tinh cho
dén khi nat, dugc tinh bang cong thic

N X

g£+y;=D1(P +T ) e (6)

emin: hang s6 vat liéu dugc dung dé triét tiéu nut né do céc
séng kéo gay ra

D1 va Da: cac hdng s6 phé huy

- Phuong trinh trang thai nén tinh

Phan ng nén tinh dugc diéu chinh bing phuong trinh trang
thai va chia thanh 3 giai doan nhu hinh 3.

P

A i F -
.r_;.u.n.“--r By Hiea T3

Hinh 3. Trang thdi nén tinh clia vat liéu theo md hinh HJC

Giai doan 1 la dan héi tuyén tinh tir nguéng ap luc am T(1-D)
t&i giGi han dan hoi

P=KukhiP<P,_, (7)

trong d6: u: bién dang thé tich tiéu chudn =L ;
Po
o va pmat dé ban dau va mat dé hién tai
K: M6 dun dan hoi khoi chia vat liéu K = Ferus
/ucrush
Uerush: Bi€n dang thé tich tai gidi han dan héﬁ;crush
Giai doan 2: con goi la giai doan chdy déo trong giai doan nay
céac 16 réng khong khi dan bi nén ra khoi bé téng va cac pha huy
duoc tao ra do bién dang déo thé tich cho dén khi khi dat dén
diém ([Jlock, Piock)

P= Pcrush + Klock (/'l = Herush ) (8)

Trong do Klock = (Plock _Pcrush )(ﬂp/ock _ﬂcrush) hé s6 géC;
Hyioq bi€n dang thé tich tai ép lucnén B,
lulock :

_ pgrain
Hiock =

bién dang thé tich & trang thai nén chat

-1
0
Prain: Mat d6 vat liéu & trang thai nén chat khong con 16 réng

Giai doan 3: giai doan nén chat: khi tat ca 16 rdng khéng khi da
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thoat hét ra khoi bé téng. Bugc coi nhu la hoan toan dan héi phi
tuyén. méi quan hé gidia ap luc va bién dang dugc biéu thi qua

cong thic

P=Ku+ Kzlt_lz +K3/_13 )
trong do: 7 = ((‘;_M la bién dang thé tich hiéu chinh,
+ /u/ock

K1, Kz, Ks: cac hang sé vat liéu

Nghién ctu mé phong dugc thuc hién trén da voi
(LIMESTONE). Cac tham s6 ctia méi trudng dugc 1y theo nghién
cu cia Wang cling cong sy 2019 [7] Trinh bay trong bang 1

Bdng 1: Tham sé cua dd véi theo mé hinh phd huy HIC [7]

Théng sé Giatri | Théngsé | Gia | Théngsd | Giatri
tri

Po (kg.m?3) 2300 g(; 1.0 | Ki(GPa) 39

G (GPa) 10,093 | T(MPa) 4 K2 (GPa) -223

N 089 | Dy 0.04 | K3(GPa) 550

A 0.55 D> 1 Merush 0.00125

B 1.23 Perush (MPa) 20 Miock 0.174

C 0.0097 | Piock (GPa) 2

Smax 20 €fmin 0.01

*M®é hinh hod vat liéu né

Trong tinh toan mé phdng s6 dé xac dinh dugc 4p luc do san
phdm né tac dung lén d4t da, cac nha nghién cdu st dung phuong
trinh trang thai dé biéu thi méi quan hé gilta nang lugng, ap luc va
mat do cla san pham nd. C6 nhiéu tac gid xay dung cac dang
phuong trinh trang thdi khac nhau nhu Becker-Kistiakowsky-
Wilson (BKW) EOS, Mie-Gruneisen EQS, Tillotson EOS. [11] [12]
[13]. Phuong trinh trang thai Jones-Wilkins-Lee (JWL equation of
state) duoc sir dung phé bién va rong réi vi tinh don gian ctia né va
da dugc nhiéu nha nghién ciu st dung trong cac cong trinh
nghién clGia ctia minh. [14] [15] [10] [7] [16]

Ap luc tac dung Ién méi trudng do sén pham né gay ra dugc
tinh todn theo phuong trinh trang thai “Jones-Wilkins-Lee” (JWL
equation of state) dugc biéu thi theo phuong trinh sau [17]

E
p=A -2 e ™ +B,|1- i P
RV R,V

4

Trong d6: p: Ap luc cGia san phdm né tac dong 1én moi truding

V: Thé tich tuong d6i ctia san pham né;

A1, B, Ri, Ry, va w 13 cac tham s6 dic tinh cla thubc né, cac
tham s6 nay thu dugc khi thi nghiém dan n& sadn phdm né trong
cac diéu kién kiém soat dugc. [18] Gid tri cGla cac tham s6 nay dugc
I3y theo nghién clu cta Bibiana Luccioni va cong su 2019 [19] va
dugc trinh bay trong bang 2

Bdng 2: Cdc tham sé ctia thubc n6 theo phuong trinh trang thdi JWL [19]

Thoéng s6 A B; R Rz E w Va o
(MPa) (MPa) (kJ/m?3) (m/s) (kg/m?3)
Gia tri 3,73.10° 3,74.10° 4,15 0,9 6,06.10° 0,35 6930 1650

*Thiét Idp mé hinh thi nghiém sé

Mé hinh thit nghiém sé duoc thuc hién véi lugng né dai cé kich
thudc 10x10x80cm trong moi trudng dé véi. Theo khuyén cao dé
thoa man diéu kién né ngam phuc vu viéc nghién ctdu lan truyén
séng Ung sudt né, kich thuéc mau da can cé kich thudc téi thiéu
gédp 100 lan ban kinh lugng nd [3]. Vi vdy mé hinh khéi da dugc
thiét lap véi kich thudc 10x10x10m.

Loag o

o
Fa

Hinh 4. M4 hinh thi nghiém s6
1,2, 3, 4- Cdc diém do tai khu vuc gén tam nd (viing nén ép)
5,6,...,11- cdc diém do & khu vuc xa tdm nd (viing dan hoi)

4, KET QUA THU NGHIEM SO
Qua trinh hinh thanh va lan truyén séng (ing suét dugc phan anh
trong hinh 6.
40ps 400 ps

80ps 160 ps

Hinh 5. Hinh &nh lan truyén séng ting sudt tai cac thoi diém
K&t quad thir nghiém sé vé &p luc san phdm né, cudng do séng

(ing sudt tai cac thai diém khao sat khac nhau dugc phan énh
trong bang 3, hinh 6 va hinh 7
AP LUC CUA SAN PHAM NG TRONG BUGNG MIN

16000
14000 |
12000 ||\,’|
Hoooo ||
Ss000 | |
Ze000 | 17,
Zao00 | L
2000 | N
o 4 e T
0.0000 0.0002 0.0004 0.0006 0.0008 0.0010
Thi gian (s)
Hinh 6. Biéu d6 ap luc cta san pham nd khi kich no
AP LUC SONG UNG SUAT TAI KHU VUIC GAN TAM NG
0.0004 00006 0.0008 0.001 00012 00014
Théd gian
----- r=0,05 e p=0,15M —=— r=0,25 ——— r=0,35
AP LUC SONG UNG SUAT TAI KHU VUC XA TAM NG
400
300 P
s g A
£ 200 / \
= - \
g 100 ; i,
2 4 / b p: e
00000 00002 00004 00006 00008 00010 00012 00014
g Théi gian (s)
— == r=0.842m r=1,238m —— r=1,832m r=2,426m

Hinh 7. Bi€u d6 ap luc song theo thai gian tai cc diém do trong da voi
Mac du ap luc ctia san pham né tac dung lén thanh buéng min
la rat 16n nhung do gidi han bén clia dat da nho hon rat nhiéu so
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vGi &p luc ctia san phdm nd nén vat liéu nhanh chéng bi pha huy
va Uing suat trong phan t& dat da khong ton tai, khi quan sat trén

Bang 3: Cdc tham sé cta séng Uing sudit tai cdc vi tri

biéu dé ta thdy Ung sudt gidm dot ngot vé gid tri bang 0

Diém do Thoi diém Thoi diém dat Thoi diém Attang ap Atgidmap | Aplucdinhsong | Técdo lan truyén
r(m) song téi dinh p=0 séng (c)
0.05 1.0176e-5 3.0025e-5 - 1.9849e-5 - 2724540000 -
0.15 1.9216e-5 5.0299e-5 8.559%e-5 3.1083e-5 3.5291e-5 950352000 11061.95
0.25 3.4726e-5 8.0391e-5 1.1533e-4 4.5665e-5 3.4939%e-5 791313000 8146.64
0.35 5.5854e-5 1.0693e-4 1.452e-4 5.1076e-5 3.827e-5 584546000 6567.732
0.842 0.000146 0.000287 0.000409 0.000141 0.000122 317151000 5767.123
1.238 0.000235 0.000375 0.000510 0.000140 0.000135 202213000 5268.085
1.832 0.000372 0.000527 0.000670 0.000155 0.000143 114550000 4924.731
2426 0.000501 0.000661 0.000817 0.000160 0.000156 76202600 4842.315
3.218 0.000685 0.000854 0.001011 0.000169 0.000157 51576600 4697.81
4.01 0.000866 0.001039 0.001199 0.000173 0.000160 38481700 4630.485
4.406 0.000943 0.001121 0.001283 0.000178 0.000162 31944700 4672.322

Tu biéu d6 trong hinh 7 va cac gia tri trong bang 3 ta nhan
nhay khi cang ra xa tdm né gia tri I6n nhat clia séng tng suat gidm
dan nhung thai gian tén tai ham &p luc né (6) tang lén. Bén canh
dé, thoi gian ké tu khi phan ti dat da nhan dugc séng ung suat
dén khi dat gid tri I6n nhat cling tang 1én khi khoang cach dén tam
nd tng lén.

5. PHAN TiCH KET QUA THU NGHIEM SO

Tu cac két qua trong hinh 8 va bang 3 ta thu dugc cac gia tri ap
luc s6ng Ung suat Idn nhat va thai gian tén tai cia ham &p luc séng
(ing sudt tai cac vi tri va quy luat thay d&i nhu trong hinh 9 va hinh
10. St dung chuong trinh tinh Graph.exe bang phuang phap binh
phuong t6i thiéu ta thu dugc qui luat phan bé cudng dé dng suat
cuc dai theo khoang cach (11),

-139
P, (r)=168.10°7" =168.1 o'°.[riJ
0

Tu céng thic 11 ta thay, ap luc 1én phan ti dat da bén thanh
budng min (khi r=ro) c6 gia tri Po=1,68.10* Mpa. so sanh vdi gia tri
thu dugc tr mo phéng Po=1,524.10* Mpa, sai s6 gilra 2 phuong
phap khodng 9,3%

S6 mi -1,39 chinh la hé sé suy gidm cudng d6 séng Ung suat
theo khoang cach khi lan truyén trong méi trudng

BIEU DO SUY GIAM AP LUC SONG UNG SUAT KHU VUC XA TAM NO
350

300

AP LUC (MPa)
c23888%

0 20 60 80 100

o

Hinh 8. Biéu dd suy giam ap luc song (ing sudt theo khodng cach
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(1

THOI GIAN TON TAI AP LUC SONG UNG SUAT (6)
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= 00001 | ¥

o

o ¥
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—&— Gia tri khdo sat  r/m0 «evevees Gid tri héi quy

Hinh 9. Thai gian duy tri dp luc song ting sudt (pha duang) khi lan truyén trong ddt da

Cang ra xa tdm né, thai gian duy tri ham &p luc séng né cing
tang lén theo khodng cach. Trong pham vi r<20ro thai gian duy tri
cla ham ap luc séng né tang kha nhanh theo khodng céch r. Tuy
nhién sau d6 t6c d6 tang giam dan va & ngoai khoang cach 50ro
t6c d6 tang gan nhu khong déang ké (Hinh 10)

VAN TOC LAN TRUYEN SONG UNG SUAT TRONG DA VOI
12000
10000
8000
6000
4000

Van toc (m/s)

2000

0
0 20 40 o 60 80 100

Hinh 11. Sy thay di van tdc lan truyén song theo khoang cach

Cung vai sy thay déi thai gian duy tri ap luc séng Ung suét,
van téc lan truyén cOa séng Ung sudt cling thay d&i theo
khoang cach. Ti bang 3 va biéu d6 trong hinh 11 cho ta thay
van téc lan truyén séng (ng suat né trong da véi gan khu vuc
tdm né cao hon nhiéu so vdi cac khu vuc & xa. Séng Ung suat &
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gan lugng né con goi la séng dap lan truyén véi téc do siéu am
trong moi trudng va khi lan truyén dén khoang cach nhat dinh
thi chuyén thanh séng dan héi lan truyén véi t6¢c d6 nhé hon va
bang téc d6 song 4m trong moi trudng dat da [1]. Khi ra xa tam
né van téc lan truyén clia séng Ung suat giam dan va & vung
dan hoi gia tri van téc lan truyén gan nhu khong thay déi dat
trung binh khoang (4667m/s) két qua nay sai sé khoang 0,7%
so vGi két quad thi nghiém cda Fahad Asemi va coéng su
vp=4700m/s [20]

6. KET LUAN VA KHUYEN NGHI

Trong nghién ctu nay, nhém tac giad da trinh bay co s& ly
thuyét lan truyén cla séng Ung sudt né trong moi trudng da
ciing déng nhat. K&t qua moé phdng da chi ra téc d6 lan truyén
s6ng Uing sudt trong moi trudng xung quanh lugng né la khéng
giébng nhau. Khu vuc gan tdm né c6 t6c dé lan truyén nhanh
hon so véi khu vuc xa tdm né. Pong thai dua ra dugc phuang
phéap xac dinh hé s6 suy giam séng ting suat theo khoang cach
trong moi trudng dat da bang phuong phap mé phéng sé. Két
qua tinh toan dugc hé sé suy gidam séng (ng suit n trong moi
trudng da voi la 1,39. D& c6 két qua chinh xac hon va xét dén
cac yéu t6 anh hudng khac cla moéi trudng dat da. Can tién
hanh thi nghiém né va c6 cac phuong tién do hién dai trong
moi trudng da voi thuc té dé€ cé thé so sanh va hiéu chinh mé
hinh.
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Chuan xac céng thuc phuong trinh diéu kién
s6 hiéu chinh toa dé trong binh sai diéu kién

Accurate formula of conditional equation and number of coordinate correction in

conditional adjustment
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Truong Pai hoc Tai nguyén va Méi truong TP.HCM; Email: ngocdtb@hcmunre.edu.vn

TGM TAT

Binh sai diéu kien |a mat trong hai phrong phap binh sai dugc ap
dung dé xir Iy sd lieu luai trdc dia. Vi vay vieo st dung cang thirc
phén &nh ding co s& toan hoc cia phuong phép |3 diéu rét quan
trong. Tuy nhign, mat sd tai lieu tham khao vé phuong phap nay
vn chua thé hign chinh xac diéu da. Trong bai bao tac gid phan

tich va dua ra cang thirc chinh xac cia phureng trinh digu kign s

higu chinh toa dd, ciing nhu thang qua céng thirc nay dé xr y ludi
duang chuyén phi hop. Két qua ching ta réng cang thirc da dua
ra la hoan toan chuén xac.

Tir khéa: Binh sai diéu kién; binh sai ludi tréc dia; xir Iy sd ligu
tréc dia; tinh toan binh sai, Iy thuyét binh sai.

ABSTRACT

Conditional adjustment is one of the two methods used to
process geodetic data. Therefore, it is crucial to use a formula
that accurately represents the mathematical foundation of this
method. However, some references fail to accurately
demonstrate this. In this article, | analyzed and provided the
precise formula for the condition equation of coordinate
correction, as well as utilized this formula to appropriately
process an open traverse network. The results demonstrate
that the formula provided is entirely reasonable.

Key words: Conditional adjustment; geodetic  network
adjustment; geodetic data processing; adjustment computation;
adjustment computation theory.

1.DAT VAN BE

DE xtt ly s6 liéu luéi tréc dia mat bang, théng thudng ching ta
van hay dung hai phuong phap binh sai: phuong phép binh sai tham
s va phuong phap binh sai diéu kién [3, 41. Méi phuang phap sé thé
hién nhiing uu va nhugc diém khac nhau. Tuy nhién, du dung
phuong phap nao dé xtr ly mang ludi trac dia thi trong mot bai toén
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chuing ta déu thu dugc nhiing két qua gidng nhau nhu: s6 hiéu chinh
vao céc tri do trong ludi, toa d6 binh sai cac diém, gia tri sai s6 trung
phuong clia cac dai lugng dugc danh gia. Sau khi xem xét va phan
tich ¢& s& toan hoc clia phuong phap binh sai diéu kién déi véi mang
lugi mat bang, tac gia da nhan thay rang cac tai liéu tham khao vé
phuong phap nay déu c6 dang phuong trinh s6 hiéu chinh toa d la
nhu nhau va chua phan anh ding véi ban chat toan hoc clia phuong
phap. Do do, trong bai bao nay, tac gia da phan tich viéc thanh lap
phuong trinh diéu kién s6 hiéu chinh toa do va dua ra cong thic ctia
phuong trinh diéu kién s hiéu chinh toa dé thu dugc déi vai mét dé
hinh 1uGi cu thé Ia ludi dudng chuyén phu hgp theo phuong phép
binh sai diéu kién. Véi phuong trinh diéu kién s6 hiéu chinh toa do
trong mét s6 dang ludi mat bang khéc sé dugc phan tich trong bai
viét khac.

2. PHUONG TRINH PIEU KIEN SO HIEU CHINH TOA PO
THEO CAC TAI LIEU THAM KHAO HIEN HANH

Theo céc tai liéu tham khdo da cé hién nay [1, 2] thi phuong
trinh diéu kién sé hiéu chinh toa dé cla lusi dudng chuyén phu
hop sé cé dang:

Phuong trinh diéu kién s6 hiéu chinh toa do X, Y nhu sau:

Y —
Zcosa Vs, — z( Cubi

l—

X —
Zsma Vs + Z( Cudi

i=1
Véi af la phu’ong vi gan dung clia canh i;

gan dung cla diém i; Wy, Wy la sai s6 khép tQa
Xét dudng chuyén phu hgp nhu hinh 1, dugc do 5 goc va 4
canh:

)(+V)+WX—0 @

)(+V)+Wy—0 (2)

X2, Y2 la toa do

Hinh 1. Dudng chuyén phi hgp
Ap dung céng thic (1) va (2) trén dé viét phuong trinh diéu
kién s6 hiéu chinh toa do cho lugi dudng chuyén phu hgp & hinh
1,ta cé duogc:
Phuong trinh diéu kién s6 hiéu chinh toa dé X:
cosag_;. Vs, + cosaf_;;. Vs, + cosap_y;. Vs, + cosafy_¢. Vs,

Yo =Y, Yo —Y0 Y. -0 Y- Y
(¥ B)V (Ye [)V (¥ “)V (¥ I”)V

o BT B o Bs o (N
+ Wy =0 3)
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Phuong trinh diéu kién s6 hiéu chinh toa do Y:
sinag_;. Vs, + sinap_y;. Vs, + sinafy_y;. Vs, + sinafy_¢. Vs,

(Xc—XB) (Xc-xP) (Xc—x) (Xc=XP1)
+ Cp,, Vg, + p,,’ Vg, + = LV, + p,,”’ Vg, +

W, =0 4
Trong doé:

Wy = XB+ZSi.cosa?—XC

i=1

4
Wy =Yg +ZS .sina? — Y,

Vi (Xc, Yo) la toa d6 goc clia diém C; (Xs, Ye) la toa d6 gbc cla
diém B

3. DE XUAT CONG THUC PHUONG TRINH DIEU KIEN SO
HIEU CHINH TOA PO

Sau day tac gia sé di phan tich qua trinh thanh lap phuong
trinh diéu kién s6 hiéu chinh toa dé cla lusi dudng chuyén tai
hinh 1 nhu sau:

Lugi dudng chuyén phu hgp nhu trén sé c6 3 phuong trinh
diéu kién, trong d6 bao gobm 1 phuong trinh diéu kién goéc
phuong vi va 2 phuong trinh diéu kién toa d6 (toa dé X va toa do
Y)[1,2].

Phuong trinh diéu kién X:

Xg + Si.cosag_; + Sy.cosaj_j; + S3.cosay_p; +

Sy.cosaj_c—Xc =0 (6)

Phuong trinh diéu kién toa do Y:

Yg + Si.sinag_; + S;.sina;_;; + S5.sinaj;_; +
Sy.sinajy_c— Y- =0 (7)

Vi S 1a chiéu dai canh binh sai, o' la g6c phuong vi binh sai.

Tu phuong trinh diéu kién (6) va (7) ti€én hanh khai trién tuyén
tinh vé dang trung gian [1, 2:

Khai trién phuaong trinh (6):
cosag_;. Vs, + cosai_;;. Vs, + cosap_p;. Vs, + cosafy_¢. Vs,

Si.sinal_, S,.sinay), Sg.sinaf_j;
" ap-1 " ar-11 " an-i

Sy sinad;_c v
p" aji-c
Khai trién phuang trinh (7):
sinag_p. Vs, + sinap_y. Vs, + sinafy_y;. Vs, + sinafy;_¢. Vs,
S;.cosal_; S,.cosal_;; S3.cosad_p;
" ap-1 " ar-ii " ap-11

+Wy =0 (8)

0
Sy.cosayy_¢ v
" aji-c
p

Vi cac goc Bi déu la cac goc ngoat trdi, ta co:

+W, =0 9)

ap_; = aup + P1-180° nén V. = Vg
aj_y = app + P +B5-2.180° nén V, = Vg, + Vg,
A = aAB +B1 +B; +P3-3.180° (10)

nén Ve = Vp, + Vg, + Vg,
! ! I 4

Aj—c = Aap +.B1 +B; + B3 + B;-4.180°
nén Va”I P VBI + V.Bz + V.33 + V4
Thé (10) vao cac phuong trinh (8) va (9) ta c6:
Phuong trinh diéu kién sé hiéu chinh toa dé X dugc khai trién:
cosap_;.Vs, + cosaj_ i Vs, + cosap_p;. Vs, + cosafy_¢. Vs,

Sy.sinal_ S,.sina
_ 21 plBlvl 2+ III(V +Vﬁz)
S sinad)
3- 11-111 (V + VB + Vﬁs)

S,.sina

— 2 ee ’”C(V + Vg, + Vg, + V) + Wy =0 1y
Phuong trinh diéu kién s6 hiéu chinh toa dé Y dugc khai trién:
sinad_ I Vs, + sinal_. Vs, + sinafy_y;. Vs, + sinafy;_¢. Vs,

Sy.cosay Sp.cosa
+2 p,B’V +2 ’”(V + V)

+—S3 Oz (4 V,;Z + V)

54.cosa", c _
+ = (V, + Vg, + Vg, + Vp,) + Wy = 0 (12)
Tu phuong trinh (11) ta cé:
cosap_.Vs, + cosap_j;. Vs, + cosap_j;. Vs, + cosafy_¢. Vs,
S,.sinad Sy.sinal_;;  Ss.sinaf_ Sy.sinad;_
(1 BI+2 III+3 IIIII+4 I”CVﬁl

" n n

p
(SZ sma, 1 53 sinad_;; +S4.sina,°,,_c>v
o o :
Ss.sinay) S,.sina;_ Sy sinaf;_
( 3 n-i 24 w1 c> Vs, — 4 @i ch + Wy
p
=0 (13)
Véi:
( 1sm(xB 4 S5. sm(x, n Sg.sinaf_y; + Sy.sinafy;_ C) — (v2-vp) .
p" p" ’
(52 Slnal i 53 sinafy_p; +54-5m‘11011—c> _ e -Y"
pll pll pll ’
(5 sma,, i S4.sina10”_c> _ (2 -v) (14)
p" pll ’
<54-5ma111—c> _ (7 - YI(I)I)_
o o ;

Thé (14) vao phuaong trinh (13) nhan dugc phuong trinh diéu
kién s6 hiéu chinh toa do X:
cosag_.Vs, + cosap_j;. Vs, + cosap_y;. Vs, + cosafy_¢. Vs,
(2 —Yp) e -v") 2 -vD (2 =Y
- — Vg, — — Vg, — — Vg, — m
p p P p
Wy =0 (15)

Vg

4

TU phuong trinh (12) ta cé:

sinag_;. Vs, 4—51’110(}’_,,.V52 + sinafy_y;. Vs, + sinafy_¢. Vs,
S;.cosap S,.cosal_;; Ss.cosal_ Sy.cosal;,_
(1 BI+2 111+3 IIIII+4 ”ICV1

1] 1] n

S,. cosa, i 53.cosa?,_,,, Sy cosal;_¢
+ Vg,

+ m m
p p
Ss. cosa,, I 54.cosa?,,_c S,.cosad;_¢
+ pu B3 — Vﬁ4 + Wy
=0 (16)
Vi
( cosaB Ly S,.cosa)_i; N Sz.cosaf_i n Sy.cosaly;_ C) _ (x2-Xg) .
p" p" p" . p" 0'
( 03“1 1 53 cosaf_i +S4-005a111—c> _ Xc - X )_
pll pH pll ’
0
( cosa,, _i 54.cosa,,,_c>
o
(X2 - x)
= #; (17)

n ’

P
Thé (17) vao phuang trinh (16) nhan dugc phuong trinh diéu
kién s6 hiéu chinh toa do Y:
sinap_;. Vs, + sinap_y. Vs, + sinafy_y;. Vs, + sinafy;_¢. Vs,

p
(54.cosa?,,_c) (X2 - XI(}I)_
o
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(X2 — Xp) &x2 X)) (X2 —X1)
+ — Vs, + - , T — Vi
Op . B P) B: P) B3
(XC - XIII)
+TVB4+Wy=O (18)

So sanh phuong trinh diéu kién sé hiéu chinh toa dé tai (3) va
(4) véi phuong trinh diéu kién sé hiéu chinh toa d6 tai (15) va (18)
dugc 1ap cho cung mot d6 hinh [udi tai hinh 1, nhan thay rang
ching cé su khac nhau gitia gia tri toa do cta diém cudi dudng
chuyén. Trong phuong trinh (3) va (4) thi gia tri toa do cla diém
cudi (cu thé la diém C) chinh la toa d& gbc. Nhung trong phuong
trinh (15) va (18) thi gia tri toa cta diém cudi (diém C) lai la toa do
gan dung cla diém C (X2,Y?)- gia tri toa do nay dugc tinh
chuyén tur toa d6 diém géc B va st dung céc s6 liéu canh va géc la
s6 liéu do.

Nhu vay, vGi phan tich & trén, trong trudng hgp téng quat, ddi
vGi dang lugi dudng chuyén phu hgp do goc ngoat trai hodc
ngodt phai bat ky thi phuong trinh diéu kién s6 hiéu chinh toa d6
dugc dé xuat viét nhu sau:

Phucng trinh diéu kién s6 hiéu chinh toa dé X:

Y —
Z COS(Z VSL Z ( Cuol

i=1 =
Phucng trinh dleu klen s6 hiéu chinh toa do Y:

X —
Z sina) Vs, + Z ( Cusdt

i=1

)(+V )+ Wy =0 (19)

)(+V )+ Wy =0 (20)

4. THUC NGHIEM
Trong bai bao nay, tac giad tién hanh binh sai lugi dudng
chuyén cap 2, ¢ d6 hinh nhu hinh 1 theo phuong phép binh sai

Bang 3. Bang tinh toa dd gan dung clia cac diém

diéu kién véi phuong trinh diéu kién s6 hiéu chinh toa d6 dugc
lap dudi dang céng thic (15) va (18); s6 liéu gbc va s6 lieu do
dugc cung cap nhu sau:

Bang 1. Bang toa d6 géc

Piém Toa do
X (m) Y (m)
A 995.442 552.094
B 700.000 500.000
C 304.338 664.422
D 175.979 848.420
Bang 2. Bang két qua do g6c va canh dudng chuyén
Tén Gid tri géc do Tén .
goc 0 ' ! canh >i (m)
B 124 01 03 Si 106.368
B2 207 50 15 Sz 150.016
Bs 148 47 53 S5 95,631
B4 244 20 56 Sq 120.999
Bs 109 53 34

G6c dugc do v6i do chinh xacmg = +£10%
Chiéu dai canh dugc do vGi dd chinh xac: mg =3+
3ppm (mm)

S dung toa d6 gbc, canh va goc do dé xac dinh toa d6 gan dung
clia cac diém, déng thai xac dinh sai s6 khép goc phuong vi va sai s6
khép toa do, sau d6 so sanh vdi sai s6 khép gdc gidi han va sai s6 khép
tuong déi gidi han clia dudng chuyén, néu thoa man vai yéu cau ky
thuat clia dudng cap 2 thi tién hanh binh sai s6 liéu trén theo phuong
phap binh sai diéu kién, véi phuong trinh diéu kién s6 hiéu chinh toa
do duoc lap nhu cong thic (15) va (18).

Diém OGOC, do P\gga'f dting Si (m) AXO(m AY(m) xoT(ﬁf’} do gan d‘\‘(??m) Ghi chu
A
189 59 59.7
B 124 01 03 700.000 500.000
134 01 2.7 106368 | 73913 76.492
| 207 50 15 626.087 576.492
161 51 17.7 150016 | 142556 | 46.719
I 148 47 53 483531 623211
130 39 10.7 95.631 -62.301 72.552
i 244 20 56 421230 695.763
195 00 6.7 120999 | -116.875 | -31.321
C 109 53 34 304.355 664.442 Toa dé gan dung
124 53 40.7 304.338 664.422 Toa dd goc
D 124 54 0.2
a Wa=-19"5 | 473.014 f,=0017 | f,=0020

S6 liéu do lugi dat yéu cau déi vai ludi dusng chuyén cap 2. Véi
sai sO khép goc phuong vi gidi han la + 44."7, trong khi sai s6 khép
gdc phuong vi tinh dugc véi dudng chuyén nay la -19.”5. Sai s6

khép tuong d6i dudng chuyén gidi han la (%) = Floo trong
gh

o o 11
khi sai s0 tuong doi dudng chuyén nay la = T

Phuong trinh diéu kién sé hiéu chinh toa d6 X va Y dugc lap &
dang (15) va (18) ldy toa d6 diém cudi dudng chuyén la toa d6 gan
dang chia diém C (dugc tinh chuyén ti toa do ctia diém gbc B dén)
la X2 = 304.355 mva Y2 = 644.442 m. Hé phuong trinh diéu kién
6 hiéu chinh nhan dugc nhu sau:

Bang 5. Hé phuong trinh diéu kién sé hiéu chinh
Phuong trinh BKSHC Vi Vs Vs Va4 Vs Vsi Vs2 Vs3 Vsa SS khép
a 1 1 1 1 1 0 0 0 0 -19."5
X -0.797 -0.426 -0.200 0.152 0 -0.695 | -0.950 | -0.651 | -0.966 17.0 mm
Y -1.918 -1.560 -0.869 -0.567 0 0.719 0.311 0.759 | -0.259 20.0 mm
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Xac dinh trong s6 dao cho cac tri do sau d6 tién hanh lap va
gidi hé phuong trinh chuin s6 lién hé dé tinh dugc cac s6 hiéu
chinh clia cac tri do. Cudi cung xac dinh cac tri do sau binh sai,
cac dai lugng sau binh sai va tién hanh danh gia do6 chinh xac.

Bang 6. Bang s6 hiéu chinh va tri do géc sau binh sai:
STT Géc do Vi () Géc binh sai
o ' " o ' "
B1 124 0103 8.8 124 01 11.8
B2 207 50 15 3.3 207 50 18.3
Bs 148 47 53 3.6 148 47 56.6

Bang 8. Bang tinh toa dd sau binh sai clia cac diém

B4 244 20 56 -1.9 244 20 54.1

Bs 109 53 34 5.7 109 53 39.7
Bang 7. Bang s6 hiéu chinh va tri do canh sau binh sai:

STT Canh do (m) Vi (mm) Canh binh sai (m)

S 106.368 2.3 106.370

S2 150.016 2.8 150.019

S3 95.631 2.2 95.633

Sq 120.999 2.2 121.001

Sai s6 trung phuong trong s6 don vi u =+ 1.051

Didm OGoc' BS" Phouorn'g v!'!BS Ca(nr:)BS AX () AY (m) = ('Ir'no)a do binh i{a;m) Ghi chu
A
189 59 59.7
B 124 01 11.8 700.000 500.000
134 01 11.5 106.370 -73.918 76.491
| 207 50 18.3 626.082 576.491
161 51 29.8 150.019 -142.561 46.711
Il 148 47 56.6 483.521 623.202
130 39 264 95.633 -62.308 72.549
Il 244 20 54.1 421.213 695.751
195 00 20.4 121.001 -116.875 -31.329
C 109 53 39.7 304.338 664.422 Kiém tra toa d6
124 54 0.2 304.338 664.422 Toa dé géc
D 124 54 0.2
SSkhép Wa = 0.0 f,=0.000 | f,=0.000

Bang 9. Bang sai s6 trung phuong vi tri diém

Piém mxi (mm) myi (mm) mi (mm)
| 3.123 4613 5.6
] 3.576 4613 5.8
1} 3.237 3.857 5.0
Bang10. Bang db chinh xac chiéu dai canh
Canh msi (mm) T
S1 3.095 1/34370
S2 3.124 1/48026
S3 3.089 1/30956
54 3.232 1/39167

Viéc ap dung phuang phap binh sai diéu kién c6 cong thic cta
phuong trinh diéu kién sé hiéu chinh toa dé ma tac gia da dua ra
dé x{t ly mét mang ludi trac dia mat bang nhu trén, thi két qua sau
binh sai thu dugc sai s6 khép phuong vi bang 0, sai s6 khép toa d6
theo phuong X va sai s6 khép toa dé theo phuong Y déu bang 0.
Diéu nay ching to ludi mat bang trén da dugc binh sai dung, két
qua hoan toan hgp ly véi mét mét mang ludi sau khi dugc binh sai,
da loai bd dugc sai s6 trong két qua do va xac dinh dugc cac dai
lugng sau binh sai.

IV. KET LUAN VA KIEN NGHI

Vi cong thic clia phuong trinh diéu kién s6 hiéu chinh dugc
hiéu chinh va dua vao thuc nghiém véi mét bai toan cu thé, da cho
mét két qua hoan toan chinh xac. Sau khi binh sai lugi dudng
chuyén thi sai s6 khép goc phugng vi va cac sai s6 khép toa do da
khéng con. Toa dé cla cac diém mai dugc xac dinh va danh gia do
chinh xac hoan toan thda man véi ludi cap 2.

Viéc hoan thién cong thic cho phuong phap binh sai diéu kién
dé€ giai quyét bai toan xur ly s6 liéu lusi mat bang trong trac dia la
rat can thiét, n6 c6 y nghia trong viéc giang day cho sinh vién
chuyén nganh Tric dia tai cac trudng Dai hoc, Cao dang va lam tai
liéu tham khao cho cac phuong phap binh sai ludi trac dia. TU phan
phan tich co sé ly thuyét toan hoc va qua phan thuc nghiém di x
ly mét mang Iuéi trdc dia mat bang cu thé bén trén thi tac gid dua
ra ki€n nghi sau:

Gi4 tri toa d6 cda diém cudi dudng chuyén dugc st dung trong
phuong trinh diéu kién s6 hiéu chinh toa d6 la toa dé gan duing,
khong phai toa do goc theo sé liéu dugc cung cap ban dau.

Trong bai todn binh sai diéu kién, s dung toa dé gan dung cua
diém cudi dudng chuyén dé viét phuong trinh diéu kién s6 hiéu
chinh toa d6, sé cho két qua hoan toan chuén xac.
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TGM TAT

Rai bao xac dinh céac bién phap dé giir chan nhan vien tai Cang
ty TNHH Tur vén dau tr & Xay dung cong trinh BMC (sau day goi
tat |a Cang ty BMC). Phueng phap Triangulation da duge ap
dung dé phan tich va luén ra céc bién phap. Bang céu hai khao
sat da duge phat truc tiép cho toan ba 32 nhén vién Cang ty.
K&t qué nghién citu cho thay “Tang cweng sy dao tao va lang
nghe NLD" va “Giao vigc pho hep” 13 cac mong doi hang déu
cia Cong ty BMC . Céc két qua cia nghién ciu nay co thé duge
dung nhur 1a mat dit ligu tham khao dé cac cang ty xay dung nha
khac tham khao dé dva ra cac bign phap pho hop nhdm git
chan nhan vién cho cong ty cia minh.

Tir khada: Giir chan nhan vién; cang ty xay dung quy ma nha; quén
|y nguén nhén luc; nghign ciw tinh hudng; TP.HCM.

ABSTRACT

This paper aims to determine measures to implement employee
retention at BMC Work Constructing and Investment Consulting
Company limited (hereinafter referred to as “the BMC company”).
Triangulation was applied to analyze and infer measures.
(uestionnaires were delivered to 37 employees of the BMC
company. Findings resulted in two leading expectations, which are
“continuing education for employees and listening feedback from
employees” and “assigning tasks to be suitable to each
employee”. Findings of this research can be used as database so
that other small-sized enterprises can infer appropriate
measures in order to implement employee retention.

Keyword: Employee retention; small-sized enterprises; human
resource management; case study; Ho Chi Minh Gity.

1. DAT VAN BE

Gilt chan nhan vién (employee retention) la mét trong cac chia
khéa thanh cong ctia mot cong ty. Thuc hién gilt chan nhan vién trong
doanh nghiép da trg thanh mét trong nhiing chi dé phé bién trong
cac nghién ctru vé quan ly nguén nhan luc tai Viét Nam va thé gidi. Vi
thé&, mot doanh nghiép ma 6 ty 1& nhan vién gan két cao cé thé tao ra
gié tri doanh nghiép va giup doanh nghiép phat trién bén viing. Git
chan nhan vién tr& nén ngay cang quan trong cling vdi su hdi nhap
kinh t€ quéc té€ clia cac doanh nhiép Viét Nam.

Tuy nhién, viéc gilt chan nhan vién la mot trong nhing thach
thiic cho cac céng ty xay dung nho tai TP.HCM trong diéu kién suy
thodi clia nganh Xay dung hién nay. Vi vay, dé xuat cac bién phap
nham gitt chan nhan vién trong cac cong ty xay dung nho la rat
hitu ich trong giai doan hién nay. Bai bao trinh bay cac két qua cua
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mot trudng hgp nghién cliu nham gilt chan nhan vién tai Cong ty
BMC. Ty lé nghi viéc trong Céng ty BMC chua phai la cao nhung
theo xu thé chung viéc gilt chan nhan vién dang trg nén mét thach
thuc 16n.

2. TONG QUAN

Pam bao sy hai long cla nhan vién déng vai tro quan trong
viéc gilf chan nhan vién. Vi vay, cac ly thuyét va mo hinh vé sy hai
ldng trong cong viéc 1a nén tadng quan trong dé dua ra cac bién
phép nham git chan nhan vién. D4 1a mé hinh thi bac nhu cau cua
Maslow, thuyét EGR cta Alderfer, thuyét McClelland, thuyét hai
nhan t6 cla Herzberg, thuyét ky vong cta Vroom, thuyét céng
bdng ctia Adam va mé hinh dac diém céng viéc clla Hackman va
Oldham.
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Su hai long d6i véi cong viéc dugc xac dinh badi su khac biét
gilfa nhiing gi ma ngudi lao déng muén trong mét cdng viéc va
nhing gi ho ¢4 dugc (Locke, 1976 da trich dan trong Ngé Minh
Triét, 2011). N6 c6 thé lién quan tdi ndng suat lao ddng. Khi hai
long véi cong viéc, ngudi lao déng (NLD) sé thuc hién cong viéc
mot cach hiing tha, lam t6t cong viéc va nd luc lam viéc.

Abraham Maslow (Olomolaiye and Ogunlana, 1988 da trich
dan trong Ng6 Minh Triét, 2011) cho rang ngudi lao dong c6 ndm
nhu cau theo bac thang tir thap dén cao la: nhu cau sinh ly, nhu
cau an toan, nhu cau xa héi, nhu cau dugc ghi nhan va nhu cau ty
hoan thién. Theo Maslow, nhiing nhu cau & muc d6 thap sé phai
dugc théa man truéce khi xuat hién cac nhu cau & muc do cao hon.
Nhiing nhu cau nay thic ddy con ngudi thuc hién nhiing céng viéc
nhat dinh dé dugc dap ung. Nhu vay, nhu ciu trd thanh déong luc
quan trong dé thay d&i dugc hanh vi cGia con ngudi (Olomolaiye
and Ogunlana, 1988 da trich dan trong Ngé, 2011).

Ly thuyét EGR cta Alderfer dé xuat rang ngudi lao dong c6 ba
(3) nhu cau. Do la nhu cau ton tai (existence need), nhu cau quan
hé (relatedness need) va nhu ciu phat trién (growth need) (Tran,
2018). Alderfer cho rang cé thé c6 nhiéu nhu cau xuat hién trong
cung moét thai diém (Tran, 2018).

Frederick Herzberg (Guinevere and Derek, 2000 da trich dan
trong Ngé, 2011) c6 gang giai thich su déng vién con ngudi theo
huéng khac. Ong chia cac yéu t6 ddng vién nhan vién lam viéc lam
hai (2) nhém: nhom yéu té duy tri va nhom yéu t6 dong vién.
Nhom yéu té duy tri chi c6 tac dung duy tri trang thai tét nhung
khéng lam cho con ngusi lam viéc t6t hon, chdng han, quan tri
cbng ty, giam sat, diéu kién lam viéc, luong béng, quan hé véi
déng nghiép, v.v. Nhém thi hai la nhiing yéu t6 ¢é tac dung dong
vién that su bao gom thanh qua cong viéc, su cdng nhan cla lanh
dao, cong viéc hap dan, phat trién nghé nghiép, v.v. (Guinevere
and Derek, 2000 da trich dan trong Ng6, 2011).

Hackman va Oldham da xay dung mé hinh tinh chat cong viéc
(Job Characteristics Model) nham xac dinh cach thiét ké céng viéc sao
cho ngudi lao dong c6 dugc dong luc lam viéc ngay tir bén trong cling
nhu tao dugc sy thda man va hiéu qua céng viéc tét nhat (Hackman &
Oldham, 1976 da trich dan trong Ng6, 2011). Theo hai nha nghién ctu
nay, ngudi nhan vién phai ndm ré cong viéc tir ddu dén cudi va céng
viéc phai co tam quan trong nhat dinh (Hackman & Oldham, 1976 da
trich dan trong Ngé, 2011). Diéu nay sé mang lai y nghia va su thu vi
cho nguai lao ddng. Ngoai ra, cdng viéc phai cho phép nhan vién thuc
hién mét s6 quyén nhat dinh nham cadm nhan dugc trach nhiém vé két
qua cong viéc ctia minh (Hackman & Oldham, 1976 da trich dan trong
Ngé, 2011). Do dé, két qua céng viéc phai dugc cap trén phan hoi, ghi
nhan thanh qua ctia nhan vién, va phai c6 gép y nham gitip nhan vién
lam viéc t6t hon (Hackman & Oldham, 1976 da trich dan trong Ngé,
2011).

Ly thuyét cong bang ctia Adams cho rang nhan vién thudng
mong mudén nhan dugc nhing phan thudng tuong xing vdi
nhiing cong stic ma ho da bo ra (Ng6, 2011). Néu mét nhan vién
cadm nhan anh /chj dugc tra luong khéng tuong xing, nguci do sé
gidm nd luc clia ban than xuéng dé tao su "su' can bdng". Ngugc lai,
néu nhan vién nay cdm nhan dang dugc tra luong tuong xung,
nhan vién nay sé c¢6 gdng lam viéc cham chi hon (Ng6, 2011).

Ly thuyét ky vong clia Vroom cho rang hanh vi va dong cg lam
viéc ctia nhan vién dugc quyét dinh bai nhan thic ctia nhan vién
dé vé nhing ky vong ctia minh trong tuong lai. Vroom tap trung
vao két qua (Tran, 2018). Vi vay, khi cac nhan vién tin rang né luc
cla ho sé cho ra két qua t6t hon, ho sé lam viéc tét hon bdi vi niém
tin nay cdia ho sé dan dén phan thudng xing dang va phan thudng
dé sé c6 y nghia va phu hgp vaéi cac ky vong clia ho (Tran, 2018).

3.PHUONG PHAP NGHIEN CUU

Can cu cadc nghién cdu trudc day (Locke, 1976; Hackman &
Oldham, 1976; Olomolaiye and Ogunlana, 1988; Guinevere and
Derek, 2000; Dabke and Genaidy, 2008; Ng6, 2011; Tran, 2018),
nghién ctu nay dugc thuc hién theo cac budc sau:

- Xac dinh van dé can nghién ciu: Pay la budc nhdm nhan
dang cac van dé dang de doa su phat trién ctia Cong ty BMC. D6 |a
viéc gilt chan céc ky su lang nghé va nhan vién giéi.

- Tim hi€u thu thap cac nghién ciu truéc day: Budc nay
nham tim kiém va tham khao cac nghién ctu trudc day ti nhiéu
nguén dé thiét k& bang cau héi va dam bdo tinh k€& thia trong
nghién ctu khoa hoc.

- Thiét ké bang cau héi khao sat: bang cau hoi khao sat dugc
lap dua trén muc tiéu nghién ctu va cac yéu té da nhan dang
trong cac nghién ctu trudc day vé sy hai long clia nhan vién va gilr
chan nhan vién lanh nghé trong nganh Xay dung.

- Thu thap dii liéu: Ldy mau theo phuong phap thuan tién.
Bang cau hoi gém hai (02) phan. Phan mét 1a cac cau héi lién
quan dén ly do NLD nghi viéc tai cac céng ty ci va sau dé gia
nhdp Cong ty BMC. Phan hai cia bang cau hoi la cac cau hoi
lién quan dén sy mong doi ctia NLD tai Céng ty BMC nam 2023.
Ngoai ra, mot s6 cau hdi mé nham nhan dang cac yéu t6 khac
anh hudng dén viéc gitt chan nhan vién cing dugc st dung
nham phéng van 18 nhan vién va lanh dao cdp trung cltia céng
ty. Bang cau hoi khao sat dugc phat truc tiép dén 32 nhan vién
cac cap. Cong ty BMC 1a mét cdng ty nho vai tdng s6 nhan vién
va lanh dao la 32 ngudi. Vi vay, nghién cliu nay da khao sat toan
bd tap hgp thay vi ldy mau nhu cac nghién clru véi cac tap hop
I16n.

- Phan tich dii liéu: DU liéu dugc phan tich bang phan mém
théng ké SPSS 20.0

- Phuong phap luan: Nghién ctu nay thuéc trudng hgp
nghién cuu (case study). Vi thé, phuang phap Triangulation dugc
ap dung. Phuong phap luan Triangulation két hgp céc ly thuyét va
phuong phap trong mét nghién ciru nham dam bao rang nhiing
sai léch co ban phat sinh tu viéc s dung mét phuong phap duy
nhat sé dugc khic phuc. Phuong phéap Triangulation ciing gitp
kham pha va giai thich hanh vi phtc tap cia con ngudi bang nhiéu
phuong phéap khac nhau nham dua ra 16i giai thich don gian hon
va hgp ly hon.

4, CAC KET QUA NGHIEN CU'U VA THAO LUAN

4.1. Két qua cua viéc khao sat ly do NLD nghi viéc tai cong
ty cii

Do déc thu riéng clia céng ty, ngudi tham gia khdo sat dugc
chia thanh 3 nhom. Nhém 1 la cac cong nhan truc tiép lao dong
san xudt. Nnom 2 la cac lanh dao cap trung, quan ly céng trudng
va cac nhan vién khéi van phong. Nhom 3 1a cac lanh dao cap cao
cUa cong ty. Bang 1 trinh bay céc két qua chi tiét cia nghi viéc tai
céng ty ch va vé lam viéc cho Cong ty BMC.

K&t qué trong Bang 1 da chi ra mét s6 ly do chinh dé nhan vién
nghi viéc la: (1) cong viéc khong nhu ho mong dai; (2) cong viéc va
trach nhiém khong phu hap: (3) khéng c6 ca hoi phat trién; (4)
thiéu sy danh gia, thiéu su ho trg tir déng nghiép, cap trén va quan
ly; (5) cdng thdng do lam viéc qua stc va (6) mat can bang cudc
s6ng. V&i nhom 1, khoang 65% cho rang ho nghi viéc vi cac ly do
lién quan dén moi truong lam viéc. Vi nhém 2, méi trudng lam
viéc, thai d6 cia quan ly, cdng viéc phu trach, phuc Igi va can bang
cudc séng b ty & phan tram la tuong duong nhau. Vé&i nhém 3,
50% cho rdng ho da nghi viéc & cong ty cii béi vi ly do phat trién su
nghiép.
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Bang 1. Két qua khao sat vé ly do NLD nghi viéc tai cong ty cl

Lua chon/ téng s& Tile
nguoi tiing nhom (%) trung
 d s s > binh 03
Ly do Nhém | Nhém | Nhém nhém
1 2 3 (%)
Phat trién su nghiép 0.00 0.00 50.00 | 16.67
Mai trudng lam viéc 65.22 | 20.00 | 0.00 28.41
Théi d6 clia quan ly 13.04 | 20.00 0.00 11.01
Coéng viéc phu trach 8.70 20.00 | 25.00 | 17.90
Phuc lgi 13.04 | 20.00 0.00 11.01
Can bang cudc séng 0.00 20.00 | 0.00 6.67
Hanh phuc 0.00 0.00 0.00 0.00
Chuyén dgi phong ban 0.00 0.00 0.00 0.00
Sa thai 0.00 0.00 0.00 0.00
Nghi huu 0.00 0.00 25.00 | 833
S8 lugng tham gia khao 23 5 4 32
sat (ngudi)

Cac két qua trong Bang 1 da ngu y rdng NLD c6 thé rdi bd
Cong ty BMC vi nhiéu ly do nhu d& nhan dang. Rat tiéc ngudi si
dung lao déng (NSDLD) lai khong biét nhing ly do nay. Vi thé,
NSDLD can ldang nghe nhu cau cta nhan vién va thuc hién cac
chién lugc gilt chan dé cac nhan vién cdm thdy cé ho c6 gia tri va
gén bo vdi cong ty. TU d6, né cb thé tac dong dang ké va tich cuc
dén doanh thu va sy phat trién ctia cong ty.

4.2. K&t qua phan tich vé su mong dgi ctia NLD thuéc nhém
1vanhém2

Vinhém 3 1a 4 lanh dao cap cao ctia Céng ty BMC, nén chi khao
sat 28 ngudi thudéc nhém 1 va nhdém 2 nham phan tich vé sy mong
doi clia cac nhan vién va lanh dao cap trung.

Bang 2. K&t qua khao sat vé sy mong doi ciia NLD thudc nhom
1va nhém 2

Phan loai Ty lé lua chon ctia 28
nguoi tham gia thudc
nhom 1 va nhém 2 (%)

Cai thién céng viéc va nai lam viéc 57.14

Giao viéc phu hop 82.14

Tang cudng su dao tao va lang

89.29
nghe NLD

Tang co hoi phat trién va thang

] 1071
tién

Nhan vién cdm thay dugc cédng

35.71
nhan

Can bang cudc séng va giam cang

) 17.86
thang

Tang cuong long tin va su tin

14.29
tudng vao Ban lanh dao

Két qua ctia Bang 2 cho thay c6 nam (5) mong dgi hang dau da
dugc nhan dang. Cac nhan vién clia céng ty mong dgi nhat la
“tang cuong dao tao va lang nghe ngudi lao dong” (chiém
89,29%). Ké tiép la “giao viéc phu hgp” (chiém 82,14%), “cai thién
cdéng viéc va noi lam viéc” (chiém 57.14%), “nhan vién cam thay
dugc coéng nhan” (chiém 35.71%) va “Can bang cudc séng va giam
cing thdng) (chiém 17.86%). Hai mong dai x&p cudi bang la “Tang
cudng ldng tin va su tin tudng vao Ban lanh dao” (chiém 14.29%)
va “Tang co héi phat trién va thang tién” (chiém 10.71%). Cac két
qua ctia Bang 2 la rat quan trong dé dua ra cac bién phap cai thién
tinh hinh mot cach pht hop.

4.3. Nhan dang cac bién phap dé giit chan nhan vién tai
cong ty BMC

Két qua khao sat tai Cong ty BMC da chi rang viéc gilr chan
nhan vién hién tai clia cdng ty khong c6 van dé nghiém trong. Tuy
nhién van c6 nhing van dé tiém &n ma c6 thé gay ra tinh trang
nghi viéc hang loat trong tuong lai (Bang 1 va Bang 2). Do d6 mét
cudc hop theo kiéu brainstorming gilia cac lanh dao cdp cao va
cdp trung cla cong ty da dugc t6 chic dé dua ra cac bién phap
phu hgp nhdm gilt chan nhan vién. Két qua cudc hop da dua ra
mot s6 bién phap phu hgp ma dugc trinh bay trong Bang 3.

Bang 3. Cac bién phap dugc chon dé 4p dung tai céng ty nham
git chan nhan vién

Bién phap dinh huéng

gitt chan nhan vién Noi dung thyc hién

Pao tao NV Bién phap nay céng ty van ap dung tu
trudc dén nay, chua c6 diém déi mai
sang tao, can nghién ctiu va tim toi
thém tai liéu dé ing dung thuc hanh.

Cé van Gilr nguyén nhu nhiing gi da ap dung

nhung sé hé trg thém chi phi dé dong
vién cac nhan vién ci khi kem cap
ngudi mai, day cling nham tang phuc
Igi va thu nhap cho NLD

Thudn nhuan van héa Tang cudng thuc ddy, ap dung cac

tich cuc phuong phap thuéng néng ti gidm
déc, khong anh hudng dén chi phi tir
céng ty, cling la ngudn déng vién
NLD.

Giao tiép Tang cudng, khuyén khich NLD giao

ti€p, trao dé&i, tdng cudng hgp tac phat
trién doanh nghiép, nhung phai can
than nhing cau chuyén khéng nén
noi.

Luong thuéng va phuc | Hién céng ty chua cé chinh séch nang
lgi luong, nhung day ciing la hoat déng
thudng nién tai cong ty, nén sé xem
xét ap dung nhu ca.

Hién céng ty chua c6 chinh sach tuyén
dung thém nhiéu vi tri, chi b8 sung
trong trudng hgp can thiét, nén sé
khéng trién khai trong giai doan ngan.

Khuyén khich gidi thiéu
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Cang la bién phap dé& khuyén khich
nhan vién trao déi, giao ti€p vai nhau,
va cling dé cai thién ky nang tur cac
cap quan ly.

Huan luyén noi bd

Cung cap co hoi phat Tao diéu kién cho NLD phat trién
trién nguodn nang luc noi tai ban than, sé
xem xét danh gia nang luc dé tién
hanh dua lén cac vi tri quan ly cap
trung.

Thuc ddy su déng vién va hé théng
danh gia thi dua - khen thuéng d6i vai
NLB, lam cho NLD hiéu ré vé gia tri
déng goép cla minh.

Lam cho NLD cadm thay
minh c6 gia tri:

Tang cudng d6i thoai clla NSDLD va
NLD, Idng nghe y kién, chon loc tdng
hop, va dua ra dugc chinh sach kip
thai va hap ly.

Lang nghe y kién

Gidm cang thdng cong | Van dé tién do cang thang luén la bai
viéc va can bang cudc toan kho cho cac céng ty, nhat la cac
s0ng: nganh kinh doanh vé xay dung, nén
van dé nay sé xem xét ky cang dé c6
hanh déng phu hop.

Nuéi dudng niém tin Ban lanh dao sé ¢8 gang lién tuc hoc

vao lanh dao tap, tim toi ki€n thic méi dé tang
cudng kién thiic gép phan tang niém
tin vao lanh dao cuta cong ty.
4.4. Thao luan

Con ngudi von di khac nhau vé nhiéu khia canh (Tran, 2018).
Viéc quan ly con ngudi la thach thuic cla cac doanh nghiép cda
Viét Nam va thé gidi. Cac bién phap dinh hudng (Bang 3) da chira
rang Céng ty BMC da nhan ra dugc cac thach thic trong viéc quan
ly nguén nhan lyc cta doanh nghiép va da cé nhimng dinh hudng
phu hgp trong giai doan hién nay. Két qua nghién da xac nhan
rang viéc tich lay nguén vén con ngudi khéng thé tach rai viéc cai
thién chién lugc ctia céng ty. Cong ty BMC tuy nhé nhung da tich
cuc hanh déng dé gilr chan nhan vién. Pay la diém sang cho cac
doanh ghiép nho trong nganh Xay dung hién nay. Rat nhiéu cac
lanh dao cac céng ty nho cua Viét Nam cho rang git chan nhan
vién la chuyén dai su clia cac céng ty I6n. Ho cho rang véi cac cong
ty nho thi viéc kiém hgp déng la quan trong, con nhan vién thi
nghi viéc ngudi nay at sé cd ngudi khac xin vao. Nghién ciru nay da
chi ra quan niém trén la sai lam. Céng ty BMC da va dang tung
buéc ton tai va phat trién nha biét chi trong vao cong tac gilt chan
nhan vién.

Cac két qua cua khao sat cling cho thdy nudi dudng tam trang
tich cuc va lac quan la mét trong nhimng cach quan trong dé khién
nhan vién trd nén hanh phuc. Néu nhan vién c6 dugc nhitng cdm
xuc tich cuc nhu hanh phdc, lac quan, cdi mé& va hai long, thi ho
cling c6 kha néng tu diéu chinh manh mé, va ho c6 thé phdi hop
va ki€ém soat cdm xuc tét hon, c6ng hi€n hét minh cho céng viéc va
nang cao su nhiét tinh va chi ddng trong cong viéc dugc giao bai
cac cap lanh dao (Tran, 2018).

Tam trang tich cuc va lac quan c6 thé mé réng suy nghi cta
nhan vién loai bé suy nghi tiéu cuc (Tran, 2018). Nh& vay, c6 thé

d6i mat véi nhiing that bai va kho khan trong céng viéc va cudc
song vdi thai dé tich cuc. TU d6 ho dam déi mat véi nhiing thach
thiic khac nhau trong cong viéc vai thai dé tich cuc. Cudi cling, ho
sé tao ra hiéu ung tich cuc d8i v6i hiéu qua va su phét trién cta
cong ty.

Nghién ctu cling cho thdy viéc gilt chan nhan vién sé mang lai
nhiéu lgi ich to I6n cho mot cong ty du la nhé. N6 sé gitp cong ty
tiét kiém chi phi, tdng cudng su 8n dinh noi b, kién tao ra mot
mai trudng lam viéc tich cuc va tao ca hoi phat trién cho nhan vién
(Tran, 2018). D& thuc hién dugc mong mudn viéc gilr chan nhan tai
trong céng ty, cac cong ty can phai dau tu vao cac chuong trinh
phat trién nang luc va co hoi thang tién cho nhan vién. Cac céng ty
cling nén tao ra mét moi truong lam viéc than thién va cé tinh
canh tranh d& giup nhan vién cé co hoi phat trién t6t hon. Bén
canh d6, cac cong ty cling can ton trong va dap (ng nhu cau cla
nhan vién, dac biét |a trong viéc danh gia thi dua khen thuédng sao
cho céng bang va tuang xting cho céng stic clia ho.

5. KET LUAN

Bai bao nay trinh bay cac két qua ciia mét nghién ctru nho theo
hudng ting dung nham gidp mét cong ty xay dung quy mé nho tai
TP.HCM nhan dang va dua ra dugc cac bién phap phu hgp nham
gir chan nhan vién. Phuong phép Triangulation da dugc ap dung
dé phan tich va danh gia cac két qua khao sat thong qua béng cau
hoi. Tuy cac két qua ctia nghién ctru nay chi pht hgp véi Cong ty
BMC, nhung céc cong ty xay dung quy mé nhd khac van c6 thé
tham khao quy trinh thuc hién va cac két qua ndi trén véi nhiing
hiéu chinh phu hgp nham gitt chan nhén vién tai cong ty ciia minh.
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A study on strategy development of high-speed
railway station’s surrounding area in Laos

Nghién ctru chién leec phat trign khang gian xung quanh ga duéng sét cao tdc tai Lao
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ABSTRACT

High-speed railways (HSR) has been established since the 1390s and
developed strongly in Japan, France, Italy, ... and have recently been
built in developing countries. In that context, the Laos-China HSR was
completed in 2021 with 422.4 km runs through Laos, connecting three
countries: China, Laos, and Thailand. HSR system is one of the driving
forces for urban development, however this factor has not been
identified in Laos' urban development strategy. Therefore, it is
necessary to develop a strategy development of space around HSR
stations throughout Laos, including identifying potential, systematizing,
proposing fractals for economic growth in urban areas with HSR
running through, promoting Laos economic connection with the
economies of neighboring countries. The research is based on
liturerature review, secondary data methodologies to determine the
potential of stations in relation to neighboring urban areas, and the
development orientation of Laos. The conclusion proposes to classify
spatial development around HSR stations into 3 types, which identifies
key areas, as well as proposes future research directions.

Key words: High-speed railway; Laos-China HSR; HSR station;
strategy development

TGM TAT

Buang sét cao tic (DSCT) da xugt hign trén the giai tir nhitng ndm
1330, phat trién manh mé tai cc nudc Nhat, Phap, V... gan day da
duge xay dung tai cac nudc dang phét trign. Nam trong bdi canh da,
DSCT Lao Trung duge di vao van hanh nam 2021, két ndi 3 nuac
Trung Quét, Lao, Thai Lan, trong do co 4224 km chay qua Lao. DSCT
|a ding luc phat trién da thi, tuy nhién chura drec nhan dién trong
chién luge phat trién do thi coa Lao. Do da, cén thigt xay dung chién
e vé phat trién xung quanh ga BSCT trén toan b nude Lao, bao
gdm x&c dinh tiém ndng, hé thing haa, dé xuat phan dang, nham
tdng trudng kinh t& tai céc do thi co duang sat chay qua, thic déy
sur ket ndi kinh t& Lao vai kinh t& céc nudc lang giéng. Bai bao dua
trén phuong phép ting quan Iy thuygt, phéan tich, danh gia cac dir
ligu thir cép dé xac dinh tiém ndng cac nha ga trong mdi quan he vai
dd thi lan can, va dinh hudng phat trién coa Lao. Phan ket luan dé
xuét phan loai phat trién khang gian xung quanh ga DSCT thanh 3
|oai, trong da xac dinh cac ving trong diém, ciing nhur dé xuft céc
huréng nghién ciu trong trong lai.

Tir khoa: Duang sét cao tac; DSCT Lao Trung; ga DSCT; chign lroc
phat trién.

1.INTRODUCTION

High Speed Railway (HSR) is a railway transportation mode whose
running speed is faster than ordinary railway (Leboeuf, 2018). The most
important change comes from the speed. As travel times had to be reduced
for commercial purposes, speed emerged as the main factor.
The International Union of Railways (UIC) considers a commercial speed of
250 km/h to be the principal criterion for the definition of HSR. However,
there is no unified definition of high speed railway in the world until now.
Different countries or organizations have different standards on high-speed
rail (Leboeuf, 2018). At the national and regional levels, HSR is considered a
major economic engine because it can restructure urban systems, improve
linkages between cities and towns, facilitate the formation of urban
agglomerations, and bring economic dynamism to the entire region.

The Laos-China HSR project is a strategic cooperation project between
Lao PDR and China (also known as the Boten-Vientiane railway), a new
railway that connects Kunming in China to Vientiane capital in Lao PDR. The
railway is 422.4 km long electrified high-speed railway. This is the first railway
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in the landlocked nation of Laos. Once this is complete it will be possible to
travel from Bangkok to China by train. After years of planning and
negotiations, work on the railway officially began in 2016 December, and
was completed by the end of 2021. The line is a single-track railway with
some double-track sections for passing. The average corridor reserve area is
13 to 50 meters away from the center. The railway run through 167 villages,
13 districts of 4 provinces and the capital Vientiane. Passenger trains have
an operating at a speed of 160 km/h.

Despite that HSR is considered as major economic engine, having
potential to change the spatial and economic structure of cities, Lao-
China HSR has not been recognized in the cities’ master plan as well as
Lao’s city development strategy. In the master plan of cities that HSR
stations located in, there are only two cities among 10 cities, Vientiane and
Vangvieng, cover the station area. However, even in these two master
plans, the HSR station’s surrounding area is planned as agriculture zone or
green zone. Thus, HSR station has not considered as the development
factor for Lao’s cities.
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Figure 1. Master Plan of cities that HSR station is located in or near to

Therefore, it is necessary to study strategy development for HSR
station’s surrounding area in national scale. The research methodology is
mostly based on literature review and secondary data, which will be
presented in the following sections number 2 and 3. Section 4 will be
discussion and proposal for future researches in order to develop the
Lao’s economy and to integrate Lao's economy with neighboring
countries.

2. LITERATURE REVIEW ON THE DEVELOPMENT OF HSR
STATION’S SURROUNDING

HSR shortens the space-time distance between cities in a region and
changes the spatial relationship of the city network at the regional level.
In particular, it link the areas of weaker economic growth to the
economically developed areas more rapidly and promote regional
integration and development. Research on the impact of transportation
facilities on urban development is conducted at three levels: the region,
the city, and the area surrounding the station. According to the different
spatial scales, the researches’ focus are also different: when focusing on
the regional level, the reachability and regional integration brought by
the rail transit will be analyzed; at the urban level, the impetus for
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urbanization brought by rail transit and new economic growth
opportunities are emphasized; and the research on the area surrounding
the site mainly includes theoretical and empirical studies of circle-style
development and the theory of the TOD of the new urbanism.

At the regional level, the current study focuses on the impact of HSR
lines and stations on regional accessibility (Liwen Liu, 2021). Traffic
facilities usually improve regional accessibility by reducing transportation
costs in terms of currency and time, bringing about major changes in the
modes of travel of residents along the route and resulting in the rapid
increase of large-scale population movements. In these studies, cities are
nodes in the regional network, and regional accessibility is the main
content of the study. For example, three parallel indicators, weighted
average travel time, economic potential and daily accessibility, are used
to measure the improvement of accessibility between cities in the region
(Lou P, 2004).

With the improvement of accessibility, the basic assumptions of
individual urban development have been changed as urban
agglomerations participate in regional and global competition, forming a
global city region that can be linked to the world economy at each urban
scale. Such research focuses on how enterprise networks and industry
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chains extend from regional central cities to small- and medium-sized
cities, increase employment opportunities, optimize industrial structures
and open up markets (Chen, 2007). Rapid regional transport links cities
that lack large-scale external transport facilities (deep-water ports and
airports) with cities that own these facilities to connect with the global
economy. Such studies focus on the analysis of industrial links among
cities and the spatial requirements of enterprises and investors in cities in
the region. In research at the regional level, HSR enhances the reachability
of the whole region, changes the industrial relations within the region and
enhances the interaction between the city and the region.

There is also a slight difference in regional resource needs over time,
such as a demand for accommodation space. The link between HSR and
regional transport facilities also affects the spatial structure of cities . It
mainly reflects the conditions of urban development and the links with a
wider market and industrial chain. (Xiaomin Wang J. L, 2022)

With regards to HSR Accessibility, researches on HSR has investigated
effects at different spatial levels. Vickerman (1997) concentrated on HSR
impacts at the international corridor level. Most authors have examined
outcomes at the national levels, with sporadic analyses at the regional (U.
Blum, 1997) or local levels (Maddi Garmendia, 2008). In any case, it
became evident that indicators not employing a distance decay function
were dependent on the geographical area of the study (Bruinsma, 2008).
Thus, multilevel analyses have highlighted a further issue in the spatial
discrepancies of accessibility. In particular, Urena et al. (2009) (José M.
Urefa, 2009) have conducted a multilevel analysis on HSR territorial
implications, as advocated by Menerault (2006), Harman (2006) and
Garmendia (2008). They assess long-term opportunities created by HSR
for medium-large agglomerations, which are intermediate station
locations of intermetropolitan services. Taking into consideration
inferences at all geographical scales, Urena et al. (2009) (José M. Urefia,
2009) conclude that each level interacts and influences the others.
Network characteristics and travel times between metropolises
determine the feasibility of intermediate stops at the national level.
According to HSR levels of service and network development, time-
distance relations may change the balance and hierarchy of city systems
at the regional level. An increased accessibility may contribute either to
polarize activities toward the metropolises or to increase intermediate
cities’ regional role and attraction of activities. Certainly, it is important to
maintain a global view for political and technical reasons, both to take
advantage of HSR investment at all levels and to account for specific
contexts that may influence HSR performance.

3.HSRINLAOS

3.1. Context

Laos officially the Lao People's Democratic Republic is a socialist
state and the only landlocked country in Southeast Asia. At the heart of
the Indochinese Peninsula, Laos is bordered by Myanmar and China to
the northwest, Viethamto the east,Cambodiato the southeast,
and Thailandto the west and southwest. Laos's population was
estimated at 7.45 million in 2020, dispersed unevenly across the country.
Most people live in valleys of the Mekong River and its tributaries.
Vientiane prefecture, the capital and largest city, had about 683,000
residents in 2020.

There is a growing trend of urbanisation across Lao PDR, with the
2016 UN-Habitat World Cities Report identifying the Lao PDR as the most
rapidly urbanising country in Southeast Asia. According to the 2015
census, approximately 33% of the Lao population lived in urban areas,
mainly in Vientiane Capital. However, there are many smaller settlements
which are becoming more urban in nature due to a range of factors
including rural urban migration and government policy such as the
practice of grouping a number of villages together to form a town.
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Urban planning is not strong, particularly at local levels, with no
comprehensive urban strategy, and many towns do not show evidence
of having followed their urban plans, which often date from the 1990's or
2000's. Along with poor coordination between the multiple ministries
responsible for various aspects of urban planning and management, it
has highlighted the necessity to update and revise master plans. Land-use
planning, and management is also poor, and urbanisation has resulted in
agricultural lands and wetlands being converted to residential and
economic developments in fast-growing urban and peri-urban areas.
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Figure 2. System of HSR Stations in Laos (Michael Epprecht, 2018)

Lao’s HSR station has 20 stations including 10 passenger stations and
10 cargo stations. The passenger transport station divided into 5 main
stations in big cities and 5 secondary stations in small towns. Among
them, there are main stations in big cities that can support a lot of
passengers and belong to the capital cities of the provinces, including:
Natray Station (Luang Namtha Province); Xay District Station (Oudomxay
Province); Luang Prabang Station (Luang Prabang Province); Vang Vieng
Station (Vientiane Province); and Vientiane Station (Vientiane Province).
The station has a special point as it is a station where only EMU passenger
trains (also known as Phae Lan Chang) run at a speed of 160 km/h enter
and receive passengers at the main station. As for the small town's station,
there will only be ordinary trains that run at a speed of 120 km/h, which
can stop passengers at every station.

3.2. The relationship between HSR station and urban system in
Laos

Urban systemin Laos

There is no standardized definition of towns or urban areas used in
the Lao PDR. The following provides a short overview of some of the
official references to definitions of towns and urban areas (based in Article
3 of the revised Law on Urban Planning (2017):

- Vientiane Capital City;

- Main metropolitan areas (Luang Prabang, Pakse, and Savannakhet
towns);



www.tapchixaydung.vn

- Municipality/ main district / center of the province;

- Center of district;

- Center of large villages or village groups (kum ban).

According to the Law on Local Administration (2003), there are
provinces or cities (="urban province”) at the provincial level, and districts
and municipalities (="urban district”, main district of a province capital) at
the district level. The head of the city is the mayor (Art. 2), and the head of
the municipality is the chief of municipality (Art. 3.). The city is defined as
a local administrative territory comprising larger urban communities and
several municipalities (Art. 6). It is the center of political, economic, cultural
and social services and activities that influence the socio-economic
development of the country.

The criteria for the creation of a city are:

- Occupy a large urban area that is the center of economic, political
and socio-cultural activities, [and of] tourism, services, commerce,
communications, transport and foreign affairs;

- Make a significant contribution to the socio-economic
development of the country;

- Have a population of at least eighty thousand

- Have a developed infrastructure and public facilities. (Art. 12.)

According to that law, a municipality is a local administrative territory
the same level as a district, which is in an urban area (i.e, essentially an
urban district). It is the place where the offices of the provincial or city
administration are located, or some other urban area that meets the rater
unspecific criteria provided in that law, such as “high population density
and socio-economic, political, cultural and public service development”.
A municipality comprises several villages. The urban centers of other
districts can be established as a municipality if they meet the following
criteria:

1.Population of at least 10,000 people;

2.A developed economic, social, and cultural area and a developed
infrastructure system; [and]

3.An ability to generate revenue to respond to necessary
expenditures. (Art. 38).

In essence - the laws provide only very loose definitions on what
constitutes a town. The definition of the extent of a town rests with the
relevant authorities at the respective administrative level, in the form of
urban development plans. For most Lao towns there is an urban
development plan, although e.g. in the case of Vientiane city, the urban
development plan of 2012 has not been approved yet, meaning that the
one of 2002 is the valid basis for respective urban planning, although the
realities of on-going urban development has rendered much of it
obsolete. In the absence of any official delineation of a town, the definition
of “urban areas” used in the Lao PDR are not of much help for urban
planning or analysis either.

The national Population and Housing Census records: a) whether a
village is part of a municipality of a district or a province, and b) classifies
villages as “urban” if any three of the following criteria are met: village is
part of a province or district municipality; >70% of households use
electricity; >70% of households use piped water; village is accessible by
road all year around; village has permanent all-day market.

This definition is clearly not equal to “belonging to a town or a city”,
but rather refers to the degree of access to certain services/ public
infrastructure (which is similar to the inverse measure used to identify
poor villages). Further, the municipality as defined in the census does not
appear to follow the definition stated in the above mentioned law on
local administration, and can be composed of a number of rather
dispersed rural villages, and has therefore little in common with a typical
urban area. Indeed, a closer look at the distribution of villages marked as
belonging to a municipality reveals surprisingly many such villages in
remote countryside areas without any urban characteristics. There are

several other limitation to those definitions mentioned above for any of
them to be useful as a basis for analysis or planning or urban spaces:

Defining a town area based on the district boundaries does not reflect
realities of urban space in the Lao PDR. The town area of Vientiane, for
instance, does not match the extent of the three, four, or five central
district, or the urban areas of e.g. Luang Prabang or Savannakhet are
much smaller than the respective districts in which they are located. The
typical categorizations of towns used in the Lao PDR:

- National city, equivalent to the status of a province, with a
population greater than 100,000 people, along with its main
agglomerations;

- Large provincial capitals, with a population of at least 50,000
inhabitants - often referred to as “secondary towns”, along with their
main agglomerations;

- Small and medium size provincial and district capitals, with over
10,000 people;

- All other very small provincial and district capitals and rural towns of
at least 1,000 inhabitants.

Administrative type
() Provincialtown

District town

| Ruraltown |

"™ Large urban agglomaration

| City < 100,000 people
Largo town 50,000 - 100,000

‘ Modium sized town 20,000 - 50,000
Small town 10,000 - 20 000

5,000 - 10,000

Il Ve smalltown

| Population size-based town category
|
Tiny town 1,000 - 5,000 !

Figure 3. Urban system and HSR line (Michael Epprecht, 2018)

Besides the centrally located town area of Vientiane Capital city, with
slightly more than half a million people, there are three larger townsin the
Lao PDR, all with a population of over 50,000: Luang Prabang in the North,
and Pakse and Kaysone Phomvihane town (hereafter referred to as
Savannakhet town) in the South. Particularly in the peri-urban
agglomerations of these relatively larger towns, as well as in the country’s
smaller and medium-sized towns, the share of households engaging in
agricultural activities is over one third of all households, representing a
relatively high proportion compared to the nearby main town.

There are currently fifteen small to medium size towns in the Lao PDR,
three quarters of which have a population of 10,000-20,000 inhabitants.
While in those smaller ones, over 40% of all households engage in
agricultural activities, it are in the larger ones about one quarter of all
households that engage in agricultural activities.

Many provincial capitals are rather small - 22% of all provincial
capitals have less than 10,000 inhabitants, and 10% less than 5,000
inhabitants. Over 80 percent of all district capitals have a population of
less than 5,000 inhabitants. Relatively large shares of all households in
those towns engage in agricultural activities. District capitals with less
than 1,000 people typically represent a group of geographically dispersed
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rural villages, and so cannot be considered as a town.

3.3. National policies and strategies

The centerpiece of national development policy is the five-year
National Socio- Economic Development Plan (NSEDP). The Sam Sang
(“Three Builds”) directive (Politburo Resolution No.03/CPP/2012),
launched in 2012, identifies three tiers of public administration with: i)
provinces as strategic units; ii) districts as sectorial strengthened units; iii)
villages as development units. In terms of urban planning, Sam Sang acts
as a motor, defining the partition of tasks, duties and responsibilities from
the center to the local level for the different levels of towns defined in the
Law on Local Administration.

Figure 4. location of Swiss Agency for Development and Cooperation
(SDC) funded project activities (Michael Epprecht, 2018)

A land titing program initially commenced from 1997, where
540,000 titles were issued in urban and peri-urban areas. Certain areas of
the Lao PDR have witnessed emerging land markets and rising land
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prices. This potentially prohibits poorer populations from either retaining
or gaining access to land. A potential consequence sees growing
numbers of informal urban settlements without adequate services.
Further, the 2003 Lao Land Law allows requisition of land by the state for
public purpose or interest, conditions that are open to broad
interpretations (Hirsch & Scurrah, 2015), and may have further
exclusionary effects on certain sections of the population.

Urban development strategy 2030 outlines MPWT's vision on urban
development and the country’s regional integration into main transport
and development corridors of the Great Mekong Sub-region from 2016
t02030. The main objective is to define directions, targets and investment
plans for urban development, and should serve as a main reference for
infrastructural developments and the protection of the country’s
architectural, cultural and environmental heritage. Rationales include the
urbanization of rural areas through the development of small towns
towards reducing rural-urban disparities, as well as strengthened regional
integration through the development of economic centers along main
trans- counts corridors.

Nearly all provincial and district towns and centers in principle have
an urban development plan, which spells out the individual
development strategy for each town. Most of those plans are from the
mid- 1990s, and a number of them from early 2000. Besides the fact that
most of these plans are rather outdated, an important problem appears
to be that neither those plans, nor any relevant law, are being followed in
practice. The current urban masterplan of Vientiane City is of 2001. While
JICA has supported the development of a major new urban development
masterplan for the city in 2012, its approval is still pending. The urban
development has in reality largely ignored those plans, rendering most of
the proposed developments obsolete. Using infrastructural
development, the Lao government is attempting to shake off an image as
alandlocked country to one that is land-linked. Vientiane is seen as key to
this strategy, whether through its position within the Greater Mekong
Subregion (GMS) Economic Corridors, or as a hub for regional train
networks being built by China.
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Vang vieng Station
Figure 5. Location of HSR stations in Laos
A summary of characteristics of HSR stations in Laos as following:
Table 1. Characteristics of passenger stations

Vientiane

No Station name Type Station Level of city Distance to center City | Distance to urban Station Building Capacity of passengers
(km) boundary (km) size (m?)

1. Boten District Community 37 31 6,500 300
2. Na Teuy Major station Municipality 27 25 1,500 300
3. NaMor Town of District 34 33 1,500 150
4. Muang Xai Major station Municipality 3 1 2,000 400
5. Muang Nga Town of District 0.5 0.5 1,500 300
6. Luang Phrabang Major station | Town of City 7.5 7 7,970 1200
7. Meuang Kasi Town of District 3 2 1,500 150
8. Vang Vieng Major station | Town of District 4 1 3,000 600
9. Phonhong Town of District 16 14 1,500 300
10. Vientiane Major station | Capital city 20 0.5 14,500 2500

3.4. Location and characteristics of HSR stations in Laos

The Passenger Station are 10 Stations and include 5 major
stations and all located in five Provinces including Louangnatha
Porvince, Oudomxai Porvince, Luang Prabang Porvince, Vientiane
Porvince and Vientiane Capital.

4. DISCUSSION AND CONCLUSION

In Western European countries and Japan, HSR is the process of
deindustrialization in the post-modern era, associated with the
development of the knowledge economy (Bharule, 2019). Most HSR
stations are connected with conventional train stations in urban centers
to promote urban regeneration. These stations are located in the existing
urban center and are considered an important element to develop
commercial and service elements in the Tkm radius around the station.

Meanwhile, HSR in Laos was developed in the early stages of
urbanization, with the expectation of creating a boost in investment
attraction and economic development in the whole region. Therefore,
it is necessary to have a specific assessment of the impact of railway
stations in Laos with the surrounding area. Moreover, in Laos, railway
stations are mainly located far from urban areas (average radius about
10km), in undeveloped areas. Through studying the Lao’s urban
system, Lao’s city development plan, and characteristic of HSR station
in term of city connection, the HSR station’s surrounding area need to
be classified by potential development into 3 types: regional level,
urban level, spatial surrounding development, in which Vientian can be
the regional one, and 4 others including Vang vieng, Kasi, Muang Nga,
Muang Xai can be urban level. In the further study, it is necessary to

conduct researches on: Spatial structural models around the stations
and Design solutions for the space around the station to be input for
Lao’s city master plan.
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TOM TAT

Dien gid ngoai khoi cia Viet Nam duroc danh gig co tiém ndng ldn va ca
thé dong gap mat phén quan trong trong muc tiéu cAn bang phét thai
vao nam 2030. Trong vang gén mat thap ky tai. tinh dén nam 2080, Viet
Nam dat muyc tigu phat trién khoang 6.000 MW dién gid ven bir va ngoai
khoi, theo ban Quy hoach dign VIl (thang 9 nam 2023).

D& thigt ke va thi céing mat trang trai dién gia ngoai khoi. khéo sat dia vat Iy
va dia ki thuat I3 mdt cong tac quan trong bén canh viec do dac, quan tric
st lieu mai trutmg. Viec khao sat dia vat Iy va dia ky thuat cén duoc tiéh hanh
timg budc tir giai doan Nghien ciru khé thi, Thigt ke co sd, Thigt ke chi tigt va
Thigt ke ki thuat thi cong bing nhitng thi nghiém hién trurmg va thi nghigm
trang phang thi nghiém mat cach thich hop. Dua trén bao cao khao st dia
vat Iy va dia chat cia mat s du an dign gid ven bir & Viet Nam, ca thé nhan
théy réing viéc khao sat dia kj thuat cho céc cong trinh nay hign chua dugc
quan tam ding mirc, cong tac khao sat chua duge tign hanh vai ddy do céc
thi nghiém cén thigt va sd lrong cén thigt. Cang tac khao sat dia vat ly mai
dimg lai & vigc khao sat dia hinh khu virc du an.

Ca the thay cang tac khao sat dia vat Iy va dia ky thuat cho cac cang
trinh nay dang dya vao mgt sd tiéu chudn trong nwac khang ddng b,
khang tuan thi theo cac tiu chudn qudc t€ dugc &p dung rang rai vé
khao sat dia vat Iy va dia ky thudt cho cong trinh ngoai khoi nhu tigu
chudn 150 19901-8 (2014) 1], ISO 19301-10 (2021) [2] va DNV-RP-C212
(2019) (3] hay cac tai lieu hudng dén thigt ke nhoe CEMS (2020) [4] va
ISSMGE (2003) [a). Bai bao nay nhim muc tiéu néu lén hign trang cia
cong tac khao sat dia vat Iy va dia kj thuat cho thigt ke cac dv an dign
gia ngoai khoi tai Viet Nam va so luge cac khuyén nghj co ban cho cang
tac khao nay theo yéu cdu cda céc tiéu chudn va hrdng dan dang duge
ap dung trén the gidi.

Tir khda: Dign gia ngoai khoi; yéu cdu khéo sat dia vat Iy - dia ki thuat;
mit s yéu céu co ban.
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ABSTRACT

Vietnam has an abundant offshore wind resources and offshore wind
energy could play an important role in the goal Net-Zero Emission by
2030. In the near future, the roadmap of nearshore and offshore wind
in Vietnam has detailed in PDP8 (May 2023) with potential installed
capacity of 6,000 MW by 2030.

To design and construct an offshore wind farm, Geophysical survey and
Geotechnical surveys are major  activities besides Met-ocean
investigation. Geophysical and geotechnical surveys need to be
gradually performed from the Feasibility study (FS), (Conceptual design)
FEED, Detailed Design. and Construction phase with appropriate in-situ
tests and laboratory tests. Based on some geophysical and geotechnical
survey reports for nearshore wind farm projects in Vietnam, it is found
that their geophysical and geotechnical investigations did not follow the
requirements of relevant international standards and have not been
carried out with enough required numbers of tests and appropriate
tests. Geophysical studies were only limited to the seabed topographical
Survey.

These geophysical and geotechnical investigations are based on some
domestic standards for various sectors and did not follow some widely-
used codes and design guidelines such as IS0 13901-8 (2014) 1], ISO
19901-10 (2021) [2], DNV-RP-C212 (2019) [3]. guidelines of CFMS (2020)
(4] and ISSMGE (2008) [a]. This paper aims to briefly show the current
status of geophysical and geotechnical surveys for nearshore/offshore
wind projects in Vietnam and summary essential requirements for
offshore wind turbine foundations and offshore sub-station foundations
from international standards for the geophysical and geotechnical
survey.

Keywords: [ffshare wind; geophysical - geotechnical survey requirements;
recommendations from Internaltional standards.
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1. GIGI THIEU

Vi tiém nang ky thuat rat I6n da dugc nhiéu t8 chiic c6 uy tin
danh gia, dién gi6é ngoai khoi tai Viéet Nam dugc du bao sé la mét
linh vuc dugc dau tu va phat trién manh mé nhdm dap (ng nhu
cau nang lugng trong nudc va thuc hién cam két can bang phat
thai khi CO2 vao ndm 2050. Dua vao Quy hoach phat trién dién luc
qudc gia thai ky 2021-2030, tdm nhin dén nam 2050 [6], theo kich
ban phat trién cao, cong suat l&p dat du kién cla dién gié ngoai
khoi sé dat 6,000 MW vao nam 2030 va dat 87,000 MW vao nam
2050. Mét s lugng dy &n rat I6n sé dugc tham do, thiét ké va xay
dung trong vong ba thap ky nam téi.

Dién gié ngoai khai 1a mot dy én phc tap, theo cac so liéu
théng ké ctia ngan hang Thé giGi (World Bank) thai gian dé phat
trién 1 du &n thudng kéo dai tir 5 d&€n 10 nam tuy tiing coéng trinh
cu thé. Phan I6n thdi gian dau ké tu khi phat trién du an 1a nham
khao sat, danh gia tac dong moi trudng, quan trac thu thap di liéu
maéi trudng (séng, dong chdy, gié, ha bam, ...), khao sat dia vat ly
va khao sat dia ky thuat. Theo Hiép hoi Ca hoc dat va Dia ky thuat
qudc gia Phap [4] va Hiép hoi Co hoc dat va Dia ky thuat quoc té
[5], d{ liéu vé dia hinh, dia chat day bién |a yéu té quyét dinh dén
viéc lua chon phuong én thiét ké va thi céng két cau méng culia cac
try dién gié (chi phi thiét ké va thi cong két cdu moéng chiém
khodng 11.4% téng chi phi dy an [7]), vi vay quyét dinh truc tiép
dén sudt dau tu va téng gia tri dau tu phat trién cac trang trai dién
gi6 ngoai khoi. Diéu kién vé dia chat va dia ky thuat do dé can
dugc quan tam ddng muc va dugc thuc hién dan theo tién d6 phat
trién cda du an tir Nghién ctiu kha thi cho dén Thiét ké ban veé thi
cong.

&

Hinh 1. Cong téc khdo sat phuc vu cong trinh dién gio ngoai khoi: (a) Tau khao sdt
dia vat Iy (www.isurvey-group.com); (b) Tau khdo sat dia ky thudt Fugro Voyager (Ngudn:
https://media.fugro.com)

Chau Au Ia mét trong nhiing khu vuc di tién phong trong phét
trién va xay dung cac du an dién gié ngoai khai. Theo mét théng
ké dén nam 2013 tU khodng 15 du an dién gi6 ngoai khoi & chau
Au véi t6ng céng suat 13p dat 8 GW [8], chi phi khao sat dia vat Iy
va dia ky thuat chiém khodng 1% téng chi phi phat trién du an.
Cling theo cac tac gia nay [8], trong s6 15 dy an dugc théng ké (vGi
téng muc dau tu tir 100 triéu Euro cho dén khoang 2 ty Euro) van
¢ nhiing dy &n c6 phan khao sat dia vat ly va dia ky thuat khéng
mang lai hiéu qua nhu mong doi. Mot sé nguyén nhan cha yéu
dan dén viéc khao sat dia vat ly va dia ky thuat khéng dap tng
dugc yéu cau thiét ké dugc téng két lai trong bai bao c6 thé ké dén
nhu:

= Viéc khdo sat khong dugc 1én ké hoach cu thé dé giam thiéu
héa nhing rai ro vé dia chat da dugc khuyén cao;

= Chat lugng khao sat kém va dién giai s6 liéu khong dam bao
chéat lugng;

= Cong tac khao sat khéng co tinh ké thira két qua cla cac giai
doan truéc do;

= N6i dung khdo sat khéng phu hgp do khong tham khdo y
kién cta bén tu van thiét ké du an.

Gan day, theo thdng ké ctia BGV tai Vuong quéc Anh [7], vGi
mot du an dai dién c6 cong suat ldp dat 1 GW, sir dung tuabin 10
MW & d6 sau nudc 30 m va cach ba khodng 60 km va thdi gian di
vao van hanh vao nam 2022, chi phi khao sat dia vat ly va dia ky
thudt khoang 4 triéu bang Anh (khodng 4,8 - 5 triéu do la My) cho 1
GW c6ng sudt 13p dat. Tinh theo phan tram tuong déi, chi phi phat
khdo sat nay chi chiém khodng 0,17% téng chi phi phat trién va
xay 13p du &n [7]. Chi phi khao sat dia vat ly va dia ky thuat c6 thé
dao déng phu thudc vao dic diém khu vuc du &n, cdng nghé sur
dung khao sét va thai diém tién hanh khao sat. Chi phi khdo sat c6
xu huéng gidm ty trong trén téng vén dau tu cé thé do su phat
trién clia cdng nghé khdo sat va s6 lugng cac nha thau cé thé thuc
hién c6ng viéc. Thém vao do6 céng suat mot tuabin dugc nang lén
nhanh chong, lam giam sé lugng tru dién gié trong moét du an (véi
gia thét téng cong suat I13p dat khong thay déi nhiéu) va dan dén
giadm khoi lugng khao sat.

Cong nghé khéo séat va tau khao sat ngay cang dugc hoan
thién, tuy nhién mot s6 du an dién gioé ngoai khai gan day trén thé
gidi, van c6 cac du an ma viéc khao sat dia vat ly va dia ky thuat
khéng dam béo, dan dén su cd khi thi cdng du an hodc lam cham
tién dd du an trong qua trinh thi céng ldp dit. Pon cl c6 thé ké
dén sy c6 troéi mat coc monopile (pile drop/pile run) khi thi céng
du an dién gié ngoai khai Yunlin (Pai Loan). Dy an st dung coc
monopile dudng kinh 1&n t6i 10m, dai khodng 98m véi khéi luong
[én dén 2000 tan. Trong qua trinh déng coc da xay ra sy ¢ coc bi
tudt mat xuéng day bién vao nam 2021 ma nguyén nhan c6 thé la
do sé liéu khao sat dia chat khéong dam bao [9]. Hau qua la du &n bi
cham tién do, tién dé thi cdbng mai dat duoc 36,9% vao thang 2
nam 2022 trong khi thai gian hoan thanh dy kién trugc dé la vao
cudi ndm 2021. Mét vi du khac c6 thé ké dén |a viéc cham tién do
cla du &n Neart Na Gaoith trén bién Bic ngoai khoi Scotland vao
nam 2021, do sai khac vé sé liéu dia chat trong giai doan ddu thau
va giai doan trién khai dy an [10]. Pay la mét dy an 16n c6 téng
cbng suét ldp dat 450 MW véi téng vén dau tu khodng 2,5 ty d6 la
My. Viéc chat lugng khao sat dia vat ly, dia ky thuat khéng dugc
dam bao dan tdi cac rdi ro trong qua trinh thi cong, lam cham tién
dd du én, gay thiét hai rat I6n vé danh tiéng va kinh té€ cho chu dau
tu, cac nha thau va cac bén lién quan.

Viét Nam c6 mét nén cong nghiép dau khi da phat trién duoc
khodng 4 thap ky véi nhiéu cong trinh gian dugc xay dung véi do
sau nudc tU vai chuc mét dén hang tram mét. Mot s6 don vi thanh
vién cla Tap doan Dau khi Quéc gia Viét Nam (PVN) da c6 du nang
luc d@m nhan vai trd téng thau cho cac du an xay dung dau khi.
Tuy vay, cdng tac khao sat dia vat ly va dia ky thuat phuc vu thiét
ké, xay dung gian thudng van dugc dam nhan bdi cac nha thau
chuyén nganh cé kinh nghiém trong linh vuc céng trinh ngoai khai
(da phan la cac nha thau quéc té). Cong tac khao séat dia vat ly va
dia ky thuat cho cac céng trinh dau khi dua vao nhiéu quy trinh
chuyén biét dugc phat trién riéng clia cac nha thau, dua trén cac
tai liéu hudng dan cla cac hiép héi cé uy tin (API, 1SO) va cac yéu
cau thiét ké dia ky thuat cht yéu dya trén cac yéu cau theo tiéu
chudn API [11] va ISO [12]. Dua vao s6 liéu gan day ciia mét s6 du
an dau khi, c6 thé nhan thay cac cong nghé st dung trong khao sat
cling nhu céc thong so dia vat ly va dia ky thuat dugc khao sat cta
coéng trinh dau khi rat tuong déng véi cong trinh dién gié ngoai
khoi. Tuy nhién, cong trinh dau khi mang tinh don chiéc nén céng
tac khao sat thudng dugc tién hanh hoan thién ngay tir dau du an
(it khi ti€n hanh nhiéu dot khao sat) trong mét pham vi hep hon so
VGi cac cong trinh dién gié ngoai khoi (ngoai tri mot sé dy an dau
khi c6 quy mé dac biét I6n nhu dy an Block-B).
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NGHIEN CUU KHDA HOC

Dién gié ngoai khai la moét linh vuc phtc tap va tuong d6i mai
d6i véi da s6 cac chu dau tu va nha thau trong nuéc. Hién nay tai
Viét Nam, cac du &n dién gi6é ngoai khoi cha yéu dang dung lai &
budc nghién ciu tién kha thi, mét s6 du an da thuc hién do dac s6
liéu méi trudng, do dac gi6 va s6 liéu thay hai van. Tuy nhién, chua
c6 dy an dién gi6 ngoai khoi nao chinh thic bat dau cong viéc
khao sat dia vat ly va dia ky thuat phuc vu phat trién du an. Do vay,
muc dich cta bai bdo nay nham cling cadp mét s6 yéu cau co ban
nhat cho cong tac khao sat khao sat dia vat ly va dia ky thuat phuc
vu viéc phat trién cac du &n dién gi6é ngoai khai. Dua theo tai liéu
khao sat dia vat ly va dia ky thuat cia mot sé du an dién gié ven bo
& nudc ta (vSi dd sau nudc dao dong tur vai mét dén khoang 15
mét nudc), cé thé thay rang céng tac khao sét dia vat ly va dia ky
thuat hién chua dugc quan tam ding muc, chua dugc thuc hién

bai ban so véi tam quan trong clia cdng tac nay trong viéc thiét ké,
thi cong lap dat du an. Trong cac phan sau day, bai bdo sé tap
trung gidi thiéu vén tat néi dung clia cac cong tac khao sat dia vat
ly, khdo sat dia ky thudt cho cong trinh dién gié ngoai khai, thuc
trang tai Viét Nam va mot s6 yéu cau co ban nhat clia cac céng tac
nay theo cac tiéu chudn hién hanh trén thé gidi 1SO [1][2], DNV [3]
va theo cac khuyén nghi ctia Hiép héi ca hoc dat cia Cong hoa
Phap (CFMS) [4] ciing nhu Hoi dia ky thuat thé gi6i (ISSMGE) [5].
Cong tac thiét ké va thiét ké thi cdng thudng tuan theo mot so tiéu
chuén théng dung nhu DNV [3], ISO [12], DNV [13] sé khéng dugc
dé cap dén trong khuon khé bai bao nay.

Trong bai viét nay cac ky thuat va thuat nglt sau day dugc su
dung @& thuan tién cho viéc doc cac tai liéu chuyén nganh va tiéu
chudn quéc té dang dugc st dung réng rai.

Bang 1. Tén viét tat mot s6 t6 chiic, mdt s6 phucng phép khdo sat dia vat ly va dia ky thut

Viét tat Thuat ngit tiéng Anh Gidi thich

PDP8 Power Development Plan VIl Quy hoach phat trién dién luc qudc gia thai ky 2021-2030, tam nhin d&n nam 2050 (Dy théo)

1S0 International Standard Organisation T8 chifc tiéu chudn quéc t&

DNV Det Norske Veritas (o quan dang kiém DNV Na-uy

CFMS French Committee of Soil Mechanics and Geotechnics Hiép hdi Co hoc dat va Dia ky thudt qudc gia Phap

ISSMGE International Society for Soil Mechanics and Geotechnical Hiép hoi Co hoc ddt va Dia ky thudt quéc té

Engineering

API American Petroleum Institute Hiép hdi Dau khi Hoa Ky

BSH Federal Maritime and Hydrographic Agency of Germany (o quan Hang hai va Thily vén Lién bang Biic

GEBCO The General Bathymetric Chart of the Oceans Dit liéu binh d6 dia hinh day bién thé gidi

FUGRO Dutch multinational pulic company (Cdng ty da qudc gia FUGRO 6 tru s& chinh tai Ha Lan, chuyén khao sat va phan tich dia chat
cong trinh

CPTu/PCPT Cone Penetration Test with pore pressure measurement Thi nghiém xuyén tinh két hop do ap Iwc nudc 16 rong

SCPT Seismic Cone Penetration Test with pore pressure measurement | Thi nghiém xuyén tinh két hop do dia chan

VST Vane Shear Test Thi nghiém cdt canh hién trudng

PMT Ménard Pressuremeter Test Thi nghiém nén ngang Menard

HDPT High Pressure Dilatometer Test Thi nghiém do d0 gian ng dudi ap sudt cao

Thar, ball probe T-bar penetrometer, Ball penetrometer Thi nghiém xuyén béng thiét bi cau hodc thanh chi T

Triaxial UU Unconsolidated Undrained Triaxial Test Thi nghiém nén ba truc - Khdng c6 két - Khong Thodt nudc (Thi nghiém nén ba truc UU)

Triaxial CIU Isotropically - Consolidated Undrained Triaxial Test Thi nghiém nén ba truc - Dang hudng - (6 két - Khdng thoat nudc (Thi nghiém nén ba truc
()

Triaxial CID Isotropically - Consolidated Drained Triaxial Test Thi nghiém nén ba truc - Dang hudng - (6 két - Thoat nudc (Thi nghiém nén ba truc CID)

Triaxial CAUc Anisotropically - Consolidated Undrained Triaxial Compression Thi nghiém nén ba truc - Khong dang hudng - (6 két - Khong thoat nudc (Thi nghiém nén ba

Test truc CAU()

Triaxial CAUe Anisotropically - Consolidated Undrained Triaxial Extension Test | Thi nghiém ba truc - Kéo - Khong déng hudng - (6 két - Khong thoat nudc (Thi nghiém kéo
ba truc CAUg)

DSS Direct Simple Shear Test Thi nghiém cat tryc tiép

(SS Cyclic Simple Shear Test Thi nghiém tai dong (Iap lai) cat don gian

Oedometer Oedometer Test Thi nghiém nén mét truc khdng ng hing

Ring Shear Ring Shear Test Thi nghiém cat vong

Shear box Shear Box Test Thi nghiém cdt phang

Resonant column Resonant Column Test Thi nghiém ¢t cong hudng

Bender element Bender Element Test Thi nghiém Bender Element

Pinger Electro-acoustic source

Boomer Electro-mechanical source Thiét bi sit dung khdo st dia vat Iy trén nguyén tic do phan xa song am véi do phan giai cao

Sparker Electrical seismic reflection source

CHIRP Compressed High Intensity Radar Pulse Khdo sat st dung xung nén biic xa cuong do cao

MBES Multibeam Echosounder System Hé thong do sau hoi am da tia

SSS Side scan sonar Hé thong thly am quét bén sudn - Side Scan Sonar

MASW Multichannel Analysis of Surface Waves Phuong phép phan tich da kénh séng mat
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2. NHIEM VU CUA KHAO SAT PIA VAT LY VA PIA KY THUAT
CHO DU AN PIEN GIO NGOAI KHOI

Dai v6i viéc thiét ké cong trinh bién, dic biét loai cdng trinh
bién c6 dinh, viéc c6 cac théng tin d0 tin cay vé dia tang day bién
cung vdi cac théng s6 co ly cla cac I16p dat nén tai vi tri xay dung
céng trinh la mét diéu tién quyét. Cac thong tin nay sé quyét dinh
loai méng céng trinh bién la loai gi (méng néng hay moéng coc),
kich thudc cia mong (néu st dung méng néng) hay sé luong coc,
dudng kinh coc va chiéu sau cta coc (d6i v6i mong coc), anh

(b) Di¥ liéu khao sét bia vat ly

hudng truc ti€p dén tan s6 dao déng riéng clia cong trinh va toan
b6 két cau phan chan dé. Déi véi tru dién gié ngoai khai, viéc thiét
k& mot két cdu mdng qua clng hay qua mém déu cé thé gay ra
hién tugng cong hudng trong qua trinh van hanh cta tru [14]. Do
vay, loai dia chat cta du an sé anh huéng dén toan b khéi lugng
xay dung, chi phi, ti€n d6 cta du &n. Khao sat dia vat ly va dia ky
thuat c6 thé néi la mot nhiém vu ban 1€ clia cong tac khao sat phuc
vu thiét k& cho mét du &n dién gié ngoai khai.

(c) Dit liéu khao sat bia ki thuat

(a) Thu thap dit liéu (Desktop study)

Pore Pressure u2(kPa)
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Hinh 2. Trinh ty khuyén nghi cho kho st dia vat Iy - dia ky thudt: (a) Thuc hién Desktop study thu thap di liéu san c6; (b) Khdo sat dia vat Iy; (c) Khao sét dia ky thugt

Trudc khi cong tac khao sat dia vat ly va dia ky thuat dugc tién
hanh, viéc thu thap va nghién ctu cac sé liéu sdn c6 vé khu vuc du
an ti cac dit liéu trong nudc va qudc té la mot viéc can phai tién
hanh. Cac théng tin thu thap dugc nay sé gép phan dinh hudng,
dua ra nhitng nhan dinh dau tién gitp cho céng tac khao sat dia
vat ly va dia ky thuat dat dugc hiéu qua cao. Hinh 2 trén day miéu
ta cac cong doan can tién hanh cho viéc khao sat dia vat ly va dia
ky thuat bao gom: (i) Nghién ctu hé so thu thap dugc, danh gia di
liéu vé vuing dia chat va cac nguy ca tiém &n tir cac tai liéu co sén;
(ii) Khao sat dia vat ly; (iii) Khdo sat dia ky thuat. Cac so liéu thu
thap dugc sé dugc tich hgp cling vdi s6 liéu khao sét dia vat ly va
dia ky thuat dé tao thanh mé hinh nén tich hop (Ground model)
dung cho toan bd du an. Phan sau day sé lam ré6 muc dich cua
coéng tac khao sat dia vat ly va dia ky thuat phuc vu thiét ké, thi
cong mot du an dién gié ngoai khai.

2.1. Nhiém vu céng tdc khdo sdt dja vat ly

Khao sat dia vat ly nhdm muc dich thu thap cac théng tin vé
trang thai day bién va dia tdng nén trong toan bd khu vuc du an.
Khao sét dia vat ly c6 thé thuc hién bang céc ky thuat st dung
song am (echo-sounder), s dung may quét sonar (side-scan sonar)
hodc phuong phéap do phan xa dia chan (seismic reflection) va do
phan xa dia chan siéu cao (ultra high resolution seismic). Cac théng
tin co ban can thu thap trong qua trinh khao sat dia vat ly gébm co
([213114115]):

= Binh d6 dia hinh day bién, d6 sau nudc, dd déc day bién;

= Xac dinh va 1ap vi tri clia cac hinh théi day bién dic thu, cac
vung cé chudng ngai vat va cac nguy ca dia chat (dut gay dia chat,
su tén tai cac tdi khi néng, bom dan chua né ...), su tén tai cla tan
tich c6;

= Xac dinh su phan tng cla céc I6p dia chat duéi day bién (su
phan b6 cac tang dia chat, bé day ting I6p ...);

= Dua ra moOt ban dé s6 bao gdom cac thong tin trén cho toan
b6 khu vuc du an.

2.2. Nhiém vu céng tdc khdo sdt dia ky thuat

Dua vao dir liéu thu thap dugc clia cong tac khao sat dia vat ly,
céng tac khao sat dia ky thuat dugc 1én ké hoach thuc hién bao
goém cac thi nghiém hién trudng, thi nghiém trong phong (trén tau
khao sat va trong phong thi nghiém trén dat lién) va sau dé la qua
trinh dién giai s6 liéu dia ky thuat phuc vu thiét ké. Tuy vao loai dat
la dat sét, dat cat hay da ma co céac thi nghiém chuyén biét di kem
([31[41[5]). Cac thoéng s6 dia ky thuat dugc chia thanh 3 nhom
théng s6 can khao sat nhu sau ([3][4][5]):

= Nhém théng s6 d€ phan loai va miéu ta cac I16p dat: dat sét,
dat cat hay da;

= Nhém thong s6 lién quan dén stc khang cat ctia dat va tinh
bién dang cta dat;

= Nhém thong sé lién quan dén trang thai ing suat ca Iop dat.

Cac tiéu chuan thiét ké vé dia ky thuat thong dung cho cong
trinh ngoai khai nhu 1SO [12], DNV [3] hay tiéu chuan thiét ké két
cdu va nén moéng cho cong trinh dién gié DNV [13] c6 néu ra yéu
cau vé cac tinh co co ly clia nén dat can khao sat nhung khong di
vao chi tiét vé yéu cau cong tac khao sat dia ky thuat. Cac yéu cau
khao sat nay thudng tuan theo cac hudng dan cla cac hiép hoi uy
tin nhu Hiép hoi Co hoc dat va Dia ky thuat qudc té (ISSMGE) [5]
hay Hiép hoi Co hoc dat va Pia ky thuat quéc gia Phap (CFMS) [4].
Theo khuyén cdo cla cac tai liéu chuyén nganh nay, tly theo giai
doan thiét ké ctia du 4n ma s6 lugng thi nghiém hién trudng va thi
nghiém trong phong cé thé dugc quyét dinh thuc hién cho phu
hgp vdi tling giai doan. Trong giai doan thiét ké so bo, s6 lugng thi
nghiém CPTu can thuc hién chiém khoang 10% s6 vi tri du dinh
dat tru dién gio6 [15]. Khi thiét ké chi tiét thi sé lugng thi nghiém
hién truong va thi nghiém trong phong yéu cau sé tang lén, yéu
cau cu thé c6 thé tham khao trong tai liéu [4], [5]. Riéng d6i vai
tram bién ap ngoai khoi thi can thuc hién t6i thi€u 1 hé khoan ldy
mau va méi chan gian tram bién ap ngoai khai can thuc hién 1 thi
nghiém CPTu [16].

Cac théng s6 vé du an thu thap dugc téng hgp cling vai dit liéu
khdo sat dia vat ly va dia ky thuat dé t6ng hgp thanh mé hinh nén
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(Ground model) ctia toan bé khu vuc du én. Tuy thudc vao dang
két cau mong du kién, miic d6 khéng déng nhat cla tru dia chat,
d6 sau dat mong du kién ma chiéu sau khao sat thi nghiém hién
trudng va mat do 1dy mau dat (day hay thua) sé dugc quyét dinh.
Nguyén tic khong thay déi la pham vi khao sat phai bao quat dugc
toan bé pham vi du kién dat mong céng trinh véi d6 sau khao sat

phu hgp véi méi loai két cau méng.
\“‘*T' ’

[ Goophysical
Hinh 3. Vi du md hinh nén tich hgp (Ground model) ctia mot dy an dién gié ngoai
khoi (Nguén: FUGRO)

Gootachrical
Datn

Publc Data

Experence | Geotachnical
Data Ol Datstase| | jnyrprotaton
i
Ergraoing
Anilyses

3. THUC TRANG CONG TAC KHAO SAT PIA VAT LY VA DIA
KY THUAT CUA MOT SO DU AN DIEN GIO VEN BG TAI VIET NAM

Hién nay tai Viét Nam, cac du an phat trién dién gid ngoai khai
da phan mgi dung lai & chu truong dau tu, nghién ctu tién kha thi,
mot s6 dy an da tién hanh do dac s6 liéu méi trudng va thay hai
van nhung chua c6 du an dién gié ngoai khai nao thuc su bat dau
khdo sat dia vat ly va dia ky thuat dé phat trién du an. Dua trén mot
s6 bao cao khéo sat dia hinh va dia chat cho mét s6 céng trinh
dién gid ven bd tai Viét Nam (d6 sdu nudc dao dong tir vai mét dén
khodng 15 mét nudc), c6 thé nhan thay ring céng tac khao sat dia
vat ly va khéo sét dia ky thuat chua dugc ti€n hanh mot cach bai
ban, chua co6 su déng boé vé hé théng tiéu chudn ap dung, s6 lugng
va chling loai thi nghiém cling chua dam bao theo yéu cau dat ra
dé phuc vu qua trinh thiét k&. Do sy tuang déng nhat dinh vé céng
tac khao sat dia vat ly va dia ky thuat gitta cac du an dién gié ven
bd va ngoai khai, nén thuc trang cong tac khao sat dugc néu ra
dudi day ctia mét s6 du an dién gi6 ven bd dé minh hoa cho thuc
trang cong tac khao sat nay & nudc ta.

3.1.Thu'c trang khdo sdt dja vat ly

Céng tac khao sat dia hinh cla cac du an dién gié ven bd ma
nhém tac gid dugc ti€p can hién dua theo cac tiéu chuadn TCVN
9398:2012 vé Cdng tac trac dia trong xay dung cong trinh [17]; 96
TCN 43-90 Quy pham do vé ban dé dia hinh [18]; Tiéu chudn TCVN
10336:2015 Khao sat do sau trong linh vuc hang hai [19]; Qui dinh
vé cong tac khao sat phuc vu thiét ké cac cong trinh dién ap dung
trong Tap doan Dién luc Qudc gia Vit Nam ban hanh theo quyét
dinh s6 255/QD-EVN ngay 02/03/2018 [20].

C6 thé nhan thdy bo tiéu chudn quy pham vién dan khéng
déng bd va chua chuyén biét cho linh vuc cong trinh bién ngoai
khai vén cé nhiéu dac thu riéng vé clia cong tac khao sat. Cé nhiéu
tiéu chudn dugc ban hanh tir khodng 30 ndm trudc nén khé c6 thé
theo kip su phat trién clia cong nghé khao sat, va yéu cau do dac
hién nay. Hé toa d6 VN2000 dang dugc st dung trong céng tac
khao sat tuy nhién can c6 tham chiéu sang hé toa d6 WGS-84 cho
thuén tién so sanh vai cac dit liéu thu thap dugc clia quoc té.
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Cac dy an nay chi thuan tay diing lai 8 muic do dac dia hinh day
bién ma thi€u han cac budc xéc dinh cac hinh thai dac thu cta day
bién, cac viing day c6 chudng ngai vat, khao sat su phan tang dia
chat ctia day bién cling nhu cac rui ro vé dia chat; khéng c6 ban dé
s6 héa vé cac théng tin dia vat ly cho toan bé khu vuc du an. Cong
tac khéo sat dia hinh clng it khi trinh bay chi tiét ké hoach khao sat
va ban dé cac dudng khao sét trong khu vuc dy an. Cac két qua
khao sat cling hi€ém khi dugc so sanh, tich hgp véi cac thong s6 dia
hinh day bién dugc cong bd cong khai béi cac t6 chic quéc té co
uy tin nhu GEBCO [21]. Do d6, cac thong sé dia vat ly cho cac du én
nay con & muc rat so bo va chua thé xem xét nhu 1a da cé khao sat
dia vat ly tron ven.

3.2.Thuc trang khdo sdt dia ky thuat

Hién nay cong tac khao sat dia ky thuat cho céc cong trinh dién
gié ven by dang dua vao mét s6 tiéu chudn chinh nhu: TCVN
4419:1987 Khao sat xay dung - Nguyén tdc co ban [22]; TCVN
9437:2012 Khoan tham do dia chat céng trinh [23]; 22 TCN
260:2000 Quy trinh khao sat dia chat céng trinh cac céng trinh
dudng thuy [24]; TCVN 9351:2012 Dat xay dung - Phuang phap thi
nghiém hién trudng - Thi nghiém xuyén tiéu chuan [25]; TCVN
9153:2012 Dat xay dung - Phuong phéap chinh ly két qua thi
nghiém mau dat [26]; cing cac tiéu chuan vé |dy mau dat, 1y mau
nudc, van chuyén va bdo quan mau cung mét sé tiéu chudn vé
phan loai va phuong phép thi nghiém trong phong di kem.

Vé téng quan cac tiéu chuin ap dung cho khao sat dia ky thuat
cho céng trinh dién gid ven b va ngoai khai tai Viét Nam, cac tiéu
chuén chua cé su déng bd cho dac thu clia nganh cong trinh bién.
Vé mat thi nghiém hién trudng, hau nhu cac du an déu sir dung thi
nghiém xuyén tiéu chudn (SPT) trong khi thi nghiém xuyén cén
(PCTP hay CPTu) dugc st dung nhung con han ché. Thi nghiém
xuyén tiéu chudn (SPT) khéng cho phép thu dugc dit liéu lién tuc
theo @6 sau, s6 liéu chi thu dugc tai méi diém lam thi nghiém,
khong s6 héa dugc di liéu. Déng thoi, thi nghiém xuyén tiéu
chuan (SPT) sé thich hgp han vai cac loai dat r&i (4t cat hat min va
hat vira), véi dat dinh (dat sét) va dat rdi hat I6n thi thi nghiém nay
chua thuc su phu hgp. Viéc thuc hién thi nghiém xuyén tiéu chuan
& ngoai khai véi do sau nudc I1én va dd khoan sau lén dén hang
tram mét dudi nén bién 1a mot thach thic. Trong khi d6, thi
nghiém xuyén cén (PCTP hay CPTu) hién dang la thi nghiém dugc
céc tiéu chudn quéc té sir dung la thi nghiém hién trudng, c6 thé
thuc hién véi d6 sau Ién, dit liéu dugc s6 hoa va co thé gian tiép
dua ra cac théng s6 dung cho thiét ké vai dé tin cay cao.

Khéng di sdu vao chi tiét clia cac thi nghiém trong phong hién
dang dugc cac du an dién gié ven bd &p dung, tuy nhién vé téng
quan, c6 thé nhan thdy rdng cac thi nghiém dang dugc thuc hién
rat han ché& chi yéu tap trung vao nhém dung dé€ phan loai 16p
dat. Nhdm cac théng sé vé suc khang cat, dé bién dang va trang
thai Ung sudt cda I6p dat hién con kha so sai va thiéu di cac thi
nghiém c6 do tin cdy cao nhu thi nghiém nén ba truc (Triaxial test)
va cac thi nghiém cat (DSS). Céng trinh dién gi6é la mét dang céng
trinh chiu tai déng rat nhiéu xuyén sudt vong ddi cta du an, tuy
nhién cac thi nghiém tién tién dé xac dinh dic tinh chiu tai dong
cla dat chua dugc dé cap téi (Cyclic triaxial, Cyclic DSS) trong cac
du an dién gi6 ven bd & Viét Nam ma nhom tac gia dugc tiép can.
Cac thi nghiém dé xac dinh géc ma sat gitra vat liéu coc va dat nhu
thi nghiém cat vong (Ring shear) cling chua dugc tién hanh. Vé
mat thi nghiém trong phong, c6 thé do trang thiét bi cla cac
phong thi nghiém co hoc dat trong nudc con mot s6 han ché,
nhung céac théng s6 nay la rat quan trong trong viéc dién giai s6
liu co ly ctia dat dung cho thiét ké cong trinh dién gio.
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4, CAC KHUYEN NGHI CHINH CUA CONG TAC KHAO SAT
PIA VAT LY VA PIA KY THUAT THEO CAC TIEU CHUAN VA TAI
LIEU HUGNG DAN QUOC TE HIEN HANH

4.1.Tém lugc vé yéu cau khdo st dia vdt ly

Xudt phat ti cac di liéu ban dau thu thap dugc vé vung du an,
mot ké hoach chi tiét vé khao sét dia vat ly can dugc dé ra nham
khdo sat toan bo vung du éan. Nhiém vu cla khdo sat dia vat ly
nham xéac dinh dia hinh day bién va cac dac trung dia hinh day,
phan loai cac tang dia chat dua vao dac diém kién tao (tectonic) va
khoang thach hoc (lithology). Cac thiét bi dung cho khao sat dia
vat ly dugc phan loai thanh 3 nhém ([4][5]):

= Hé théng dua trén nguyén ly phan xa cla séng am véi do
phan gidi cao

= Hé théng dua trén nguyén ly khiic xa dia chan

= Hé théng duya trén nguyén ly dung dién tré khang

Hién céng nghé va cac tai liéu tham khao vé khao sat dia vat ly
dang dugc cap nhat lién tuc va rat da dang, nén phan yéu cau vé
khao sat dia vat ly xin gidi thiéu ngan gon nhat cac yéu cau co ban

Théng s can khao sat

Bang 2. Khuyén nghj vé viéc st dung phuaong phép khao sat dia vat ly thong dung [4]
Thi nghiém hién truong

va cac ky thuat khao sat phdé bién nam trong nhém hé théng do
phan xa ctia séng am vai d6 phan gidi cao.

= Khao sat binh d6 day bién: Thudng st dung thiét bi do phan
xa s6ng am hodc dai séng am (Echosounder or Swatch
Echosounder) hodc dung LiDAR st dung tia laser cho vung nudc
néng va trong. Cac thiét bi nay c6 thé dugc gan bén sudn tau khao
sat hodc bén trong 6 ma dudi day tau khao sat.

= Kh3o sat hinh thai day bién va cac dic trung bé mat thudng
st dung sonar quét hai bén sudn cla thiét b khi sonar nay dugc
kéo di bén trén day bién bai tau khao sat.

= Kh3o sat su phan tang dia chat dudi day bién: S dung thiét
bi Pingers, Boomers hay Sparkers. Tan s6 clia Pingers c¢& 3.5 kHz
dén 7 kHz véi pham vi khéo sat dudi nén day bién khoadng 50m, véi
d6 phan giadi khoang 0.3m. Trong khi d6 thiét bi Boomers sir dung
dai tan s6 rong hon tur 0.5 kHz cho dén 5 kHz véi pham vi khao sat
sau dén gan 100m, dé phan giai khoang 0.3m dén 1.0m. Thiét bi
Sparkers c6 pham vi khao sat rat sau, c6 thé dat trén 1000m trong
nén day bién, tuy nhién xung séng cda thiét bj nay thudng khéng
8n dinh va ngay cang it dugc st dung.

Thi nghiém trong phong

Tén thinghiém Mdc d6 phu hop Tén thi nghiém Mtic d6 phu hgp

Dat cat Dat sét Dat cat Dat sét
Dia tang Do phan xa song dm 243 2+3
Noi suy cac Idp dia tang Do khiic xa séng am 3+4 3+4
Do dac dung dién trg khang 1+3 1+3

Ghi chi: 0 mau xdm: Khang thich hop/Khéng sit dung
Muic @6 1- D9 chinh xac kém hodc khdng phu hop
Miic d6 2 - D9 chinh xdc chap nhén dugc
Mitc d6 3 - D9 chinh xac kha tot
Mtic d6 4 - D9 chinh xac t6t
Muic @0 5 - D9 chinh xdc cao

Chi s dd chinh xac nay ciing ap dung cho cac thi nghiém trong cac bang danh gia @ phu hop & phan sau.

Trong giai doan Nghién ctu kha thi (FS, Conceptual Design), ngoai

viéc thu thap nhiéu nhat c6 thé cac dir liéu san co vé dia vat ly va dia ky
thuat khu vuc du an. Cac hoat dong khao sat dia vat ly sau day duoc

khuyén nghi nén tién hanh ngay tU giai doan nghién ctu tién kha thi.

Trong giai doan thiét ké chi tiét va thiét ké ky thuat ban veé thi
céng, cong tac khao sat dia vat ly chi tiét can dugc tién hanh vai
cac yéu cau cu thé trong Bang 4 sau day .

Bang 3. Khuyén nghi khéo sét dia vat ly giai doan Nghién ctu kha thi - FS [4]

Mucdich Phuong phap sir dung

Ludi khao sat

Ghi chu

Do sau khao sat

Dia hinh day bién Multibeam bathymetry (MBES)

Khdo sat toan bd khu vuc du én véi N/A
pham vi khdo sat chdng lan tir 50%
dén 100%

Strdung MBES d€ quét khu vuc du an,
két hgp vdi mot phuong phap quét
don tia dé ki€m chiing

Hinh thai day bién St dung sonar quét hai bén thanh (SSS)

Khao sét toan bd khu vuc du an véi N/A
pham vi khdo st chong lan tir 50%

Nén Idy mau tram tich day bién

Xac dinh loai dét trén bé mat dén 100%
day bién
Dia tang day bién S dung cdc thiét bi do phan xa nhu Ludi khao sat 250 m x 1000 m D0 sau khdo sat tir 50 - 100m | Khao sat toan b khu vuc du an

Sparker hodc Boomer khi d sau khao sat
[6n

Nén st dung két hgp ca Pinger/CHIRP
cho cdc d0 sau khdo sét nong hon

dudi day bién, do phén gidi
theo chiéu sdu < 1.0m

Pinger/CHIRP: D phén gidi | Khao st ca khu vuc du kién kéo cap
& < 0.3m theo dd sau dién

Bang 4. Khuyén nghi khao sat dia vat ly giai doan Thiét ké chi tiét va Thi cong [4]

Muc dich
Dia hinh day bién

Phuong phap st dung
Multibeam bathymetry (MBES)

Ludi khao sat

Do sau khao sat
Khdo sat toan b khu vuc dy an véi pham vikhao | N/A
sét chong lan 100%

Hinh thai dy bién va cic
khu vuic ¢ vat cdn khd khan
cho xay dung

St dung sonar quét hai bén thanh (SSS)

Khdo sat toan b khu vuc dy an véi pham vikhao | N/A
sat chdng Ian 100%
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Dia tang ddy bién

St dung cac thiét bi do phan xa nhu Sparker hodc
Boomer khi d6 sau khdo sat lén

Nén st dung két hp ca Pinger/CHIRP cho céc do
sau khdo sat nong hon

Mai vi tri xdy dung cong trinh can c6 2 dudng ludi
quét vudng goc chay qua

D4 sau khao sat phu thudc vao loai
két cdu mong lya chon

Do dac van tdc song nén doc
Vo

Do bang phuong phap nhiéu xa

Do dac tai vi tri cdc cong trinh
Do dac doc theo tuyén cap dién

D0 sau 5m dén 20m tly vao muc
dich

P-Slogging 5m
Do dacvan tocsong catVs | Thi nghiém phan tich da kénh song mat MASW Do dac tai vi tri cdc cong trinh D9 sau 5m dén 15m tly vao muc
dich

P-S logging

4.2.Tém lugc vé yéu cdau khdo sdt dia ky thudt

Cong tac khao sat dia ky thuat nén dugc tién hanh sau céng tac khao
sat dia vat ly. Cac vi tri dy ki€n dat tru dién gid, vi tri dat gian tram bién ap
ngoai khoi, cac tuyén cap dién ngdm néi mé va cap truyén tai dién vao bg
can dugc xac dinh so b dé€ dinh hudng cho viéc khao sét dia ky thuat.
Trudc khi cong viéc khao sat dia ky thut ngoai khoi dugc tién hanh, bén
thuic hién khao sat can dugc cung cap day du cac théng tin sau day:

= Vi tri khu vuc du an;

= Giai doan phat trién cla du an: Nghién ctu kha thi (FS,
Conceptual design), Thiét ké co s& (FEED), Thiét ké chi tiét (Detailed
design) & Thi céng lap dat;

Bang 5. Cac nhom thong s6 dia ky thuat co ban can khao sat [4]

= HO so du &n cula cac giai doan trudc do, dang két cdu mong
du kién va cac két qua khao sat da co;

* Muc tiéu cu thé can dat dugc clia dot khéo sét sép tién hanh.

Cong tac khao sat dia ky thuat can dugc tién hanh tai hién
trudng bang cac thi nghiém hién trudng, két hop lay mau dat theo
dé sau dé tién hanh cac thi nghiém trong phong thi nghiém. Cac
théng s6 dia ky thuat co ban can dé xac dinh loai dat va phan loai
I6p dat dugc téng hgp trong Bang 5 sau day.

Bén canh cac thong s6 co ban can dugc khao sat & trén, cac
thong s6 sau day can dugc khao sat, danh gia thém tuy thudc vao
van dé can tinh toan, dugc téng hgp chi tiét & Bang 6 dudi day.

Dat sét Détcat Pa

Miéu ta chung vé dat Miéu ta chung vé dat Miéu ta chung vé da

Déc diém khodng thach hoc Dac diém khoang thach hoc Dac diém khoang thach hoc
Xac dinh cp phdi clia dat Xac dinh cap phdi clia dat Tinh khdong dong nhat cla da

D0 goc canh clia hat Do nit né
Muic d phong héa
Ham lugng nudc Dung trong I6n nhat va nhd nhat Dung trong tu nhién

Dung trong ty nhién

Gi6i han Atterberg

Ham lugng hitu cg

Ham lugng carbonate

Cudng do khang cat khong thodt nudc

Cung do khang cat thodt nudc

Cutng do khang ct mau khong nguyén dang
Dic diém khoang chdt

Lich st chiu tai cia mau dat

D0 chit tuong doi D rong, d6 bao hoa nudc
Trong lugng clia céc khéi da

Ham lugng carbonate

Ham lugng hitu co

Ham lugng carbonate

G6c ma sat trong hitu hiéu

Cudng do khdng cat khong thodt nudc

Cudng do chiu nén thodt nudc (USC = o)

Dac diém khoang chdt

Dic diém khoang chdt
Lich st chiu tai cia mau dat
Bang 6. Cac thong so dia ky thuat khac can thiét phuc vu thiét ké [4]

Yéu cau tinh toan
Khd néng chiu tai

Théng s6 dia ky thuat yéu cau

Cutng d9 khéng cdt bang nhiéu qué trinh ting sudt khac nhau (monotonic)

Cutng d6 khang ct dudi tic dong cla tai 6 chu ky 1p lai tao béi céc t& hap tai binh quan va bién d6 tai khac nhau
cho thi nghiém nén 3 truc va thi nghiém cat don gian

V6i dat cat: Goc ma sét trong hitu hiéu, Goc ma sét cuc han khong thodt nudc, Géc ma sat dang thé tich

D0 nén ctia dat

Do tham nudc

Bién dang dai han va ap luc nudc 16 rong sinh ra dudi tac dong cla tai co chu ky I3p tao béi nhiéu t6 hop tai trung binh
va bién do tai khac nhau cho thi nghiém nén 3 truc va thi nghiém cat don gian

D0 nén clia dat do tdi lap

Bién dang do tdi ¢6 chu ky tao bdi nhiéu t6 hgp tai trung binh va bién dd tai khac nhau cho thi nghiém nén 3 truc va
thi nghiém ct don gian

M@ dun khéng cdt ban dau dudi tic dong cla tai lap lai

Bién dang do tdi ¢6 chu ky tao béi nhiéu t6 hap tai trung binh va bién dd tai khac nhau cho thi nghiém nén 3 truc va
thi nghiém cat don gidn

Mo dun khang cdt bién dang nhé (Go hay Grax) va tinh toan bién dg bién dang

T6n that Damping

Cutng do khang cat véi tai don va tai 6 chu ky lap lai

D9 chiu nén clia dat dudi tac dong cta viéc gia tai va gidm tai

Bién dang dai han & Bién dang do tai trong ldp va bién ddi ap luc nudc 16 rong dai han do ti ¢6 chu ky tao béi nhiéu to

Chuyén vi dai han

Chuyén vi do tai cd chu ky I3p lai

D9 cling clia méng

Phén luc cla dat
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hop tdi trung binh va bién d tai khdc nhau cho thi nghiém nén 3 truc va thi nghiém cat don gian
Dia hinh va dia mao day bién, cling cic diém bat thuting cia nén

Coc ngdn gia cudng mong nong

Cutng dd khang cat khdng thodt nudc

(udng d0 khéng cat mau khdng nguyén dang

Vi ddt cat - Goc ma st trong thodt nudc

GOc ma sat gitia coc va dat

Cudng do khang mii CPT

Dia hinh va dia mao day bién, cling cic diém bat thuting cia nén
Ki€m tra su xudt hién cla cic khdi da néu c6 trong dat

Thi cong coc

Cutng d9 khdng cat cda dat

M@ dun dan hoi Eso hoac Mo dun khéng cat Gso hodc bién dang (ing véi 50% cung dd chiu tai In nhat (eso) - Doi vi
dat sét

Cudng d0 khéang mii CPT

Vi nén da - Cudng d chiu nén thoat nudc

Kha ndng chiu mai mon clia da

D0 gidm cuGng d9 clia dat sét khi mau dat bi khong nguyén dang

Dénh gid nguy co hda long nén dat

Cac thong s6 tir thi nghiém xuyén tiéu con (CPTu)
(ap phai cta dat va ham lugng hat min

(C4c gidi han Atterberg va ham lugng nudc

Van toc truyén song cat trong dat (Vs)

Dénh gid khd ndng x6i nén

Cap phoi cia dat
D0 tham cla dat

Viéc ha ngam cdp dién

Cudng d9 khdng miii CPT (cho ddt cdt va dat sét)

(ap phoi cta dat & D9 tham cla dat - Doi véi dat cat

Kha nang chiu mai mon clia da

D0 dan nhiét cua dat

D0 dan dién cla dat

Van toc truyén song trong dat (song doc truc - V, va song cat - Vi)

Pé& xac dinh ding cac théng sé dia ky thuat st dung cho thiét
ké, diéu quan trong khong kém la can phai st dung dung phuong
phap thi nghiém tuy thudc vao loai théng s6 can xac dinh. Viéc si
dung céc thiét bi sdn co thay vi st dung cac thi nghiém thich hgp
c6 thé dan dén nhiing sai l&ch I6n trong cac s6 liéu dia ky thuat

Bang 7. Khuyén nghi cac thi nghiém hién trudng va thi nghiém trong phong theo théng s6 dia ky thuat can khao sat déi v6i nén dat [4]

yéu cau. Trong céc tai liéu ma thuc té dang dugc sir dung cho viéc
khéo sat dia ky thuat, cac thi nghiém hién truong va trong phong
sau day thuong dugc st dung véi cac thi nghiém thich hop
[31141[5].

Thi nghiém hién truong Thi nghiém trong phong
Thong s6 can khao sit Tén thi nghiém Mitc do phi hop Tén thi nghiém Mic d6 phi hop
Dt cat Dat sét Dat cat
Phan loai I6p dét trén bé mat | Do dia hinh day bién dung Phan tich cap phoi dat
déy bién ky thudt do da tia Phén tich cap phdi dat & ham lugng hat min 4
Duing thiét bi quét Sonar 1 1 Do ham lugng nuidc
canh bén Do gidi han Atterberg 2 3
5
Phan loai l6p ddt dudi nén PT 2 2 Phan tich cap phoi dat 5 2
déy bién (PTu 4+5 445 Phén tich cdp phdi dét & ham lugng hat min 4
Do ham lugng nuidc 3
Do gidi han Atterberg 2 5
Dung trong clia dat CPT, CPTu 2 2 Do dung trong dat 4
(udng dg khéng cat khong CPT, CPTu 3+4 Thi nghiém nén ba truc UU 2+3
thoat nudc Thi nghiém cat VST 4=+5 Thinghiém nén ba truc CIU 4 4
Thi nghiém nén ngang Thi nghiém cat truc tiép DSS 4
Ménard, PMT 2+3 Fall cone, torvane 2
Thar, Ball probe Thi nghiém xuyén, Pocket penetrometer 2
45
GAc ma st trong hitu hiéu CPT, CPTu 23 1 Thi nghiém nén ba truc CIU, CID 5 5
Thi nghiém cat truc tiép DSS 1
D0 nhay vé cuong do khang | CPT, CPTu 2 Fall cone, lab vane 3+4
c3t clia dat sét Thi nghiém cat VST 3+4 Thi nghiém nén ba truc UU cho mau ngyén dang va 3+4
Thar, Ball probe 4+5 khong nguyén dang
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Thi nghiém hién truong
Théng s6 can khdo sat Tén thinghiém Mtc do phit hop

Dit cat Dat sét

Thi nghiém trong phong
Tén thi nghiém

Muic d6 phu hgp

Dat cat

Dat sét

0 bién dang clia dat (Gso, Eso) | Thi nghiém nén ngang 3+4 4+5 Thi nghiém nén ba truc CIU, CID 3+4 4
Ménard PMT Thi nghiém cat truc tiép DSS 3+4 4

Do ¢6 két (PTu 1 3 Thi nghiém nén 1 truc Oedometer 3 5
Do thim CPTu 3 Thinghiém nén 1 truc Oedometer 3

Thi nghiém do d0 tham 4 4
Xac dinh dét chifa carbonate | CPT, CPTu 4 3 Do ham lugng carbonate 5 5
Do chiu nén clia dat chita Thi nghiém nén 1 truc Oedometer 4
carbonate Thi nghiém nghién Crushability

3
Cutng d6 khang cdt bt déng Thi nghiém ba truc CAU¢, CAUE, Thi nghiém cat truc 5
hudng clia dat sét tiép DSS
Phan (ing vdi tai lap cla dat Thi nghiém ba truc CIU/CAU (tdi don/tdi lap lai), 5 5
va toc do thay ddi cla tai DSS/CSS
Do ma st giita dat/dat hay Thi nghiém cdt Ring shear 3+4 3+4
dat/coc Thi nghiém cdt phang Shear box 3+4 3+4
M@ dun khang cit ban dau SCPT 4+5 4+5 Thi nghiém ¢t cong hudng Resonant column 4+5 4+5
Grmax Thi nghiém phan tich da 3+4 3+4 Thi nghiém Bender elements két hgp véi nén ba truc | 4+5 4+5
kénh song mdt MASW hay cdt truc tiép (DSS) hodc nén 1 truc khdng né hong

Oedometer
Kha ndng an mon Do dién trd khang 4 4 Do dién tré khang 4
Kha ndng hda long cla dat CPT, CPTu 3+4 Thi nghiém ba truc dudi tac dong cla tai dong, Cyclic | 3+4

triaxial

Néu khu vuc du &n cé nén day bién 1a d4 thi cac thi nghiém can
tién hanh ciing can thay déi cho phu hop. Cac thi nghiém danh
cho nén day bién la da dugc téng hgp trong Bang 8 sau day.

Tuy theo giai doan ctia du 4n (Nghién ctu kha thi hay Thiét ké
co s, Thiét ké chi tiét & Thi cong), cac théng s6 dia ky thuat can
dugc khao sat dan dé dap ung tién do thiét ké hay 1ap dat. Trong

giai doan thiét ké ca s& FS (Conceptual Design), khuyén cao khao

sat dia ky thuat dugc téng hgp trong Bang 9 sau.

Trong giai doan thiét ké chi tiét, cac thong sé dia ky thuat can
khéo sat day du dé phuc vu thiét ké dugc théng ké trong Bang 10

dudi day.

Bang 8. Khuyén nghi cac thi nghiém hién trudng va thi nghiém trong phong theo théng s6 dia ky thuat can khao sat déi v6i nén da [4]

Thong s6 can khao sat ' Thinghiém hién truéng
Tén thi nghiém

Thi nghiém trong phong
(i d6 phu hgp Tén thi nghiém

Mic @6 phu hgp

98

Ghi hinh hg khoan (Videologging) =5
Phén tang dia chdt Dung tia Neutron +4
Dung tia Gamma (Gamma-ray) +4
s Ghi hinh hé khoan (Videologging) +4
Tinh trang nt cla da Chup &nh hién truong o +5
Dung trong clia da Chup phim (Gammagraphy) +4 Do dung trong 4+5
Do cudng do chiu nén cla da 4
Cuong do clia da Thi nghiém theo PP Brazil 4
Thi tdi diém 1+3
D0 bién dang cla da Thi nghiém do gidn ng ap suat cao (High Pressure 3+5 Do cudng d chiu nén cla da cting do bién | 3+5
(Gso, Eso) Dilatometer Test, HPDT) dang
Do séng dia chan, Seismic logging (Vy, Vi) + o dac V,, Vs trén mau l6i da 3+4

Mo dunkhang cat ban du Gnux | 7, nghiém phan tich da kénh séng mat MASW

Bang 9. Khuyén nghi pham vi khao sat dia ky thuat giai doan FS [4]

Muc dich Phuong phap sir dung \ Ludi khao sat

Phén tang dia chat Khoan Idy mau + Tién Thuc hién 2 hd khoan chd méi viing dia chat (*): D0 sau khéo sat du dé:

hanh thi nghiém hién 1 hd khoan cho viéc ldy mau dat lién tuc
Phan loai dat truong nhu CPTu, PMT hay | 1hd khoan dé thuc hién thi nghiém hién truong Xuyén qua cic I6p dia chat

HPDT chinh va hiéu dugc su phan bé
Cac thdng s dia ky thudt coban | Cling véi/hodc Cling vdi/hodc clia cdc hinh thai dja chat

Mat hé khoan dang nhu: theo khdng gian trong toan

M@t s6 tru dia chat dai dién cho | Ghi dif liéu trong hd khoan | H khoan xen ké cac thi nghiém CPTu/Lay mau/ 13y 16i (**) bo duan
mdi khu vuc trong du n (st dung tiaphong xa, | HG khoan thuc hién thi nghiém CPTu lién tuc nhat c6 thé

hodc V, Vs, hinh anh) H6 khoan vdi viéc 13y 16i/1dy mau lién tuc va ghi dit liéu hé khoan | Chiéu sau khdo sat phai da
Danh gid vé tinh cht co Iy cla theo yéu cdu cla tiing loai

D sau khéo sat

Ghi chu

(*) Uu tién thuc hién
mot cap 2 hé khoan
néu diéu kién thuc dia
cho phép va dia chat
bién ddi khdng nhiéu

(**) H6 khoan xen ké
¢6 thé thuc hién néu
diéu kién tai chinh
cho phép
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dat va su thay d6i theo khong
gian trong pham vi khu vuc dy
an

dia chat theo khdng gian

Thuc hién khao sat trén toan bo khu vuic du an d€ c6 su phan bd

mong st dung trong dy an

Bang 10. Khuyén nghi pham vi khao sat dia ky thuat giai doan Thiét ké chi tiét va Thiét ké thi cong [4][5]

Muc dich Phuong phap st dung Loai két cdumong  Yéu cau khao sat Do sau khao sat
Thuc hién hd khoan rit I6i/ldy mau Ména coc 01 hé khoan tai tam mdi tru dién | Chiéu sau du kién ha coc + ti thi€u 3 1an dudng
9 gi6 kinh coc
Phuc v thiét ké o Thyc hién hd khoan @€ lam thi nghiém hién Monopile 01 hé khoan tai tam mdi tru dién | Chiéu sau du kién ha coc + t6i thiéu 0.5 14n dudng

trudng nhu CPTu

gid kinh coc

56 & Thiét ke chi tiét
Thuc hién hé khoan d€ 1am cai thi nghiém do

: Médng trong luc
bién dang tai hién truong (PMT, HPDT)

Thiét ké phuong én
lap dat

01 hd khoan tai tdm moi tru dién | Khao sat dén chiéu sau 1.5 an chiéu rong mong
gi6 + 3 hd khoan & bién méng hodc 2m phia dudi [6p dat tiép theo
(néu dia chat thay d6i nhiéu) it nhat sau 10m hay dén khi thi nghiém CPTu bi chéi

Thuc hién hé khoan d€ thuc hién luan phién cong Cocneo
tac khoan Idy mau va thi nghiém hién trutng

01 hd khoan tai tdm coc neo Phu thudc vao loai coc neo va loai dat nén

Cong tac khao sat dia ky thuat 1a mét cong tac rat quan trong,
thai gian thuc hién c6 thé kéo dai. Viéc thuc hién cong tac khao sat
dia ky thuat can dugc thuc hién béi cac nha thau khao sat co uy tin,
cé dd nang luc, kinh nghiém ciing nhu c¢6 da thiét bi khao sat
ngoai khoi. Tuy thudc vao dic diém ting du an, viéc 1én ké hoach
khao sat, dua ra s6 lugng va chdng loai thi nghiém hién truéng va
thi nghiém trong phong, luén luén can cé su tu van cla cac
chuyén gia dia ky thuat ngoai khai tU trudc, trong va sau khi khdo
sat (dién giai s6 liéu thi nghiém).

5. KET LUAN VA KIEN NGHI

Cong tac khao sat dia vat ly va dia ky thuat la mot yéu cau quan
trong can trién khai trong suét qua trinh phat trién du &n dién gié
ngoai khai tir giai doan Nghién ctu kha thi dén Thiét ké ban vé thi
céng va giai doan thi cong lap dat. Miic d6 khao sét va do chi tiét
khdo sat can bam theo tién d6 phat trién du an dé tién hanh moét
cach pht hgp, khong nén tién hanh khao sat mét lan cho toan bo
céc giai doan phat trién ctia du an.

Tu thuc té céng tac khao sat dia vat ly va dia ky thuat cho mét
s6 du an dién gié ven bd va ngoai khoi tai Viét Nam, c6 thé nhan
thay rdng céng tac nay hién chua dugc quan tam ding muc so véi
tam quan trong cla né. Viéc thiét ké céng trinh dién gié véi bo s6
lieu dia chat khéng tuong thich véi cac ly thuyét tinh toan va
khuyén nghj cda cac tiéu chudn qudc té hién hanh tiém an mét sé
rdi ro dén trang thai lam viéc cta két cau nhu dé bén cuc han, do
bén moi, cing nhu trang thai gisi han st dung, d6 ciing yéu cau
cGla méng va tan sé dao doéng riéng két cdu chan dé. Két cau chan
dé& va méng c6 thé khong da hodc 6 thé rat du so véi yéu cau, dan
dén khéng dam bao 6n dinh khi tuabin hoat déng, hodc gay lang
phi vé vat lieu do khéi lugng san xut tru Ia rat 16n, tham chi c6 thé
tiém &n rdi ro trong qua trinh thi céng va van hanh vé sau.

Né€u nhin mét cach truc ti€p vao chi phi tuyét doi can thiét dé
khdo sat dia vat ly va dia ky thuat cho mét dy an dién gié ngoai
khoi, day la mét chi phi I6n so véi mot du an cong nghiép & trén
bd. Tuy nhién, néu dat trong téng thé chi phi phat trién xay dung
mot du an, chi phi khao sat dia vat ly va dia ky thuat chiém mot
phéan kha nhé nhung chét lugng khao sat khéng dam bao c6 thé
anh hudng I6n dén t8ng thé tién do thiét k& va thi cong toan bd
cong trinh.

Bai bao da ¢ gdng tém lugc tinh than co ban nhat vé khao sét dia
vat ly va dia ky thuat cla mét du an dién gioé ngoai khoi hién dang
dugc trién khai trén thé gidi. Do géi gon trong mét bai gidi thiéu nén
nhiéu thuat nglr chuyén nganh, khai niém chua dugc cha gidi mét
céch chi tiét, can ké. Nhém tac gia mong muén dem dén maét cai nhin
sa lugc, téng quan nhat vé cac cong viéc can lam trong viéc khao sat

nay. Cac yéu ciu cu thé hon, ban doc c6 thé tham khao cac tai liéu
chuyén nganh lién quan dé biét thém chi tiét.
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Phan tich hiéu qua gia cuong caa lép phua
UHPFRC trén ban san cau theép truc huéng
bang phuong phap phan tu hiu han

Analysis of strengthening effectiveness of the UHPFRC overlay on the orthotropic steel

bridge deck by finite element method
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NGUYEN DANH THAO"?, NGUYEN CANH TUAN'2
'Khoa Ky thuat xay dung, Trudng Pai hoc Bach khoa TPHCM

Pai hoc Quéc gia TP.HCM; Corresponding author’s; Email: chihieuma@hcmut.edu.vn

TGM TAT

Trong san céu theép truc hudng (Drthotropic Steel Bridge Deck - OSD),
sur phén b theo phuong ngang cda banh xe tao ra tng suft cuc ba lan
trong céu kign tdm san thép vai chiéu day nho. D8 giam img suét géy ra
va tir do kéo dai tudi tho cda cong trinh, lop pho UHPFRC (Ultra
High-Performance Fiber Reinforced Concrete - B tong cdt soi higu
sudt siéu cao) thuimg duge sir dung trong céc nghién ciu trude day.
Trong nghién ciru hign tai, phan tich phan tir hiru han ba chiéu vai ma
hinh vat ligu phi tuyén cia UHPFRC duge tign hanh dé tinh toén céc gia
trj chuyén vi va bién dang ciia mét cau thép trude va sau khi gia cuing
béing lép pht UHPFRC. Trong nghién ciru hign tai, cac két qua phan tich
st clia ban san cdu duoc gia cuimg bing UHPFRC sé duge kiém ching
viri cAc ket qué thuc nghiém. Su gidm rd rét trong cac gia tri chuyén vi
va dq bién dang da dugc quan sat thay tir dif lieu thu thap duoc trong
ma hinh sd ciing nhur trong thuc nghiém, cho thay su hiéu qua cia viec
sit dung lép phi gia cuimg UHPFRC. Anh hugng cda do day lap pha
UHPFRC ciing durge xem xét trong nghién ciu nay.

Tir khaa: UHPFRC; san céu thép truc huang (O8D); ti trong banh
xe; phurong phép phén tir hitu han,

ABSTRACT

In orthotropic steel bridge decks (0SD), high local stresses in
the small thickness of steel members are generated by the
wheel transverse distribution. In order to reduce the stress
level and thereby extend the fatique life, a strengthening
technique with overlaid UHPFRC (Ultra-High Performance Fiber
Reinforced Concrete) was commaonly used in previous studies.
In the current study, three-dimensional finite element analysis
with the nonlinear constitutive material model of UHPFRE is
performed to investigate the displacements and deformations
of steel bridge decks with and without the overlaid UHPFRC.
The numerical results are verified by the experimental data.
The apparently decreases in displacement and strain levels
are observed in both FEM model and experiment, that indicate
the beneficial effect of the use of UHPFRC overlay. The
influence of the overlaid UHPFRE thickness is also examined in
the paper.

Keywords: UHPFR; orthotropic steel deck (0SD); wheel load; finite
elment method.

1.GIGI THIEU

V6i nhitng uu diém nhu trong luogng ban than nhe, khd niang
chiu luc cao va dé dang trong viéc thi cong ldp dung, san thép truc
hudng (OSD) da dugc st dung rdng rai trong nhiéu céng trinh cau
nhip 16n trong nhiéu nam qua. Mac du dat yéu cau vé hiéu suat
tinh trong cac thiét ké lic ban dau, tuy nhién két cau nay thudng b
hu héng sém do tai trong ddng gay ra bai xe ¢6 di chuyén. Cac vét
nut méi thuong dugc tim thdy & cac chi tiét méi han cia mat cau
thép va gay ra su suy gidm nghiém trong vé mat hiéu suat cta két
cdu (Connor & Fisher 2006, De Jong 2004). Do d0, viéc cap thiét
hién nay la phai phat trién cac phuong phép gia cudng hiéu qua dé
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kéo dai tudi tho mai clia cac san cau thép truc hudng da bi xuéng
cap do nut. Nhiéu nghién ctu da chi ra rang viéc st dung bé téng
c6t sgi nhu mot I6p phi gia cudng da thé hién su hiéu qua r6 rét
trong viéc lam gidm gia tri tng suat mai trong cac cau kién thép
cla san cau tryc hudng (Kodama va cac cong su 2010, Dieng va cac
cong su 2013, Makino va cac cong su 2021). Trong vong mét thap
ky qua, bé téng cbt sgi cudng doé siéu cao (UHPFRC) da ndi lén la
mét trong nhiing vat liéu hia hen nhat dé cai thién dé bén mai
cla san cau thép. UHPFRC véi cac dac tinh vugt troi nhu cudng dé
chiu kéo va chiu nén cao, va d6 ctiing 16n, da thé hién hiéu qua vuot
troi trong viéc gia cudng két cau san cau thép bi nut.
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& Nhat Ban trong nhiing ndm gan day, vat liéu bé tong c6t soi
cudng do siéu cao cé tén thuong mai la J-THIFCOM da dugc phat
trién va iing dung cho nhiéu két ciu cau thép va bé téng bi xuéng
cap (Manabe va cac céng su, 2018). VGi kha nang cai thién hiéu
sudt va do bén cda két cdu cau bi hu hong, J-THIFCOM dugc coi la
vat liéu kha tiém nang trong cac du an bao tri va stia chita cong
trinh & Nhat Ban.

Trong nghién ctu nay, phan tich phi tuyén dugc thuc hién
bang cach st dung phdn mém thuong mai MSC/Marc dé moé
phoéng san cau thép truc huéng chiu tac dung cua tinh tai ti banh
Xe cao su, trudc va sau khi st dung I6p phu gia cudng UHPFRC (hay
cling ¢6 thé goi la J-THIFCOM). Chuyén vi theo phuong ding clia
tdm san thép va bién dang tai cac vi tri chiu Ung suat tap trung I6n
dugc xem xét va so sanh véi cac két qua tu thi nghiém do Vién
Nghién ctu Céng trinh Xdy dung (CERI) cho Ving Lanh (Nhém
nghién cdu J-THIFCOM 2019) thuc hién. TU thi nghiém va mo
phong s6 da chi ra rang hiéu suat két cdu cda san cau thép truc
huéng da dugc cai thién dang ké sau khi ap dung 16p phd UHPFRC.
Cang trong bai bao nay, nghién ctiu tham s6 cho thdy rang dé bén
va dé ciing clia san cau tang lén theo dé day ctia I6p phi UHPFRC.

2. MO HiNH SO

2.1 M6 ta hinh hoc

Kich thudc clia san cau lién hgp gitia thép va UHPFRC véi cac
hé truc toa do XYZ dugc minh hoa trong Hinh 1. San cau thép truc
hudng bao gom I6p pht UHPFRC, tam san thép, dam chinh, dam
ngang va cac thanh sudn doc. Hai dam chinh c6 dé cao 690 mm va
day 14 mm. Ban mat cau thép dugc gia cudng bdi 7 thanh sudn
doc truc ¢o kich thuécla 230 mm x 11 mm
x 30 mm va 3 dam ngang c6 d6 day ban bung la 9 mm. Khoang
cach gilra cac dam ngang la 1500 mm. Khoang céch gitia hai thanh
sudn doc a 320 mm. Chi tiét thanh sudn doc dugc thé hién trén
hinh 1(c).

Kich thudc theo phucong doc va phuang ngang clia tdm san
thép lan lugt 1a 3300 mm va 2720 mm. Tam san thép ¢ do day 12
mm dugc phd bdi mét I6p UHPFRC day 25 mm.

2.2 M6 hinh phan ti hitu han trong MSC/Marc

Phan mém phan t& hitu han MSC/Marc dugc sit dung dé mo
phoéng Ung xu tinh clda san cau thép truc hudng dugc gia cudng
béi I6p pht UHPFRC. M6 hinh MSC/Marc vdi céc diéu kién tai trong
cla san cau lién hgp dugc thé hién trong Hinh 4. Cac phan ti khdi
tam nat (SOLID type 7) dugc dung d€ mé phéng tdm san thép va
I6p pht UHPFRC. Chiéu day I6p pht UHPFRC dugc chia thanh 3 16p,
va kich thudc trung binh ctia méi phan td la 110x125 mm (ngang
x doc). Phan ti vo 4 nat (SHELL type 75) dugc st dung dé€ mo
phong cac ban bung va ban canh ctia dam chinh, dam ngang va
cac thanh sudn doc thay vi cac phan ti khéi 3D dé giam thdi gian
tinh toan.

Cac diéu kién bién ctia ddm dugc thé hién chi tiét trong Hinh
4(a). Bén canh duéi cac ban canh ctia dam chinh dugc gan la goi cé
dinh vai chiéu dai nhip 1a 3000 mm. Tai trong gay ra bdi banh xe
cao su dugc gan dya theo diéu kién thi nghiém. Lan chay cGia banh
xe dugc mé phong la 2 dudng chay theo theo phuong doc (Tay
sang Bong) véi pham vi la + 875 mm tinh ti ddm ngang gitia nhip.
Khodng céach gilta hai dudng chay cla tai trong la 100 mm, day
chinh l1a khoang céach gitra hai I6p cao su trong thi nghiém. Déi véi
phan tich tinh, hai tai trong phan b6 déu (tuc la tai phia Déng va tai
Trung Tam trong Hinh 4) dugc xem xét trong mo hinh. Mbi tai phan
b& déu nay chinh la vung ti€p xuc cla I6p cao su va tdm san thép.
Vung tiép xuc nay cé kich thudc la 2x220x250 mm. D9 16n cha tinh

tai do banh xe do dugc gan trong mo hinh 1a 1a 100 kN theo thiét
ké clia thi nghiém.

Lién két gilta tam san thép va I6p pht UHPFRC dugc gia dinh la
lién két hoan hao (perfectly bond) trong mé hinh phan t hiu han
bdng cach st dung tuy chon GLUE trong phan mém MSC/Marc.
Trong tuy chon nay, I6p duéi cung cta UHPFRC va bé mat trén
cung cla tdm san dugc gan la cac vat thé c6 thé bién dang
(deformable body) trong mé hinh lién két.

2.3 M6 hinh vat liéu

2.3.1 Thép

Mé hinh dan déo ly tudng bao gém hai giai doan dugc ap dung
cho mé hinh vat liéu cla thép trong nghién ctiu hién tai, nhu dugc
thé& hién trong Hinh 2. Nhimng théng sé vat liéu cla tung loai cau
kién thép dugc tom tat trong Bang 1. Tiéu chudn chdy déo cla
thép tuan theo tiéu chuin Von Mises. Hé s6 Poisson va mé-dun
dan héi ctia thép trong nghién cttu nay lan luot la 0.3 va 200 GPa.
M&i quan hé (ng suat-bién dang cla vat liéu thép dugc thé hién
trong céng thuc sau day:
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2.3.2 Bé tong cét sgi cudng dd siéu cao UHPFRC

Mo&i quan hé Ging suat-bién dang cla vat liéu UHPFRC khi chiju
kéo va chiu nén dugc chon dua trén Khuyén nghi cho thiét k€ va thi
c6ng vdt liu composite xi mdng cét sgi tinh ndng cao cé nhiéu vét nut
min cla Hiép hoéi ky su xay dung Nhat Ban (JSCE) nam 2008, nhu
dugc thé hién trong Hinh 3.

Khi chiu kéo, tng xt ctia UHPFRC dugc thé hién qua ba giai
doan (Hinh 3(a)). Trong giai doan dan héi, hé s Poisson va mé-dun
dan héi cia UHPFRC trong nghién ctu nay lan luot 1a 0,22 va 31,3
GPa. Cac théng s6 khac cda vat liéu UHPFRC theo s6 liéu dua ra tir
nha san xuat dugc liét ké trong Bang 2.

Bang 1.Thong sé vat liéu clia cac cu kién thép

Cudng dd | Cudng dé | Bién dang
Caukién chay, f, téi han, f, t6i han
(MPa) (MPa) (%)
Tam san thép 365 490 20
Thanh suon doc 365 490 20
Dam chinh, dam ngang 245 400 20

M&i quan hé Ung suat-bién dang cua vat liéu UHPFRC dugc
trinh bay trong cac céng thuic sau day:
o Khi chiu kéo:
E e (e<¢,)

O—tO +(o—tO - O-cr )[ £ _g” J (gcr <& S gtO) (2)
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Hinh 2. Biéu d6 ting suét-bién dang cla thép
Bang 2. Thong s6 vat liéu ciia UHPFRC
Théng sé vat liéu Ky hiéu Gia tri (don vi)
oy, . . . . Ocr 6 (MPa)
Gidi han nut khi chiu kéo o 0.00019
T Ot 9 (MPa)
Gidi han bén khi chiu kéo - 0.00175
Bién dang tGi han khi chiju kéo Etu 0.01200
e N . . . Ocu 133 (MPa)
Gidi han bén khi chiu nén e 0.00850
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(a) Khi chiu kéo

Hinh 3. Md hinh v4t liéu cia UHPFRC

3. KET QUA PHAN TiCH VA THAO LUAN

Trong phan nay, cac két qua va thao luan sé tap trung vao hai
mo hinh s6 nhu sau:

- M6 hinh S: san cau thép truc hudng khéng co6 16p phu gia
cudng UHPFRC.

- M6 hinh SU: san cau thép truc huéng co st dung I6p phu gia
cudng UHPFRC.

Cac két qua tir moé hinh s6 sé dugc so sanh véi két qua thi
nghiém do Vién Nghién ctru Céng trinh Xay dung (CERI) cho Vung
Lanh thuc hién.

P,

Truc U

(1 I 5 “I\Ill
(b) Dam ngang gita nhip

Hinh 4. Md hinh san cau thép trong MSC/Marc

3.1 Két qua chuyén vi

D& do chuyén vi bén dudi day cla tdm san thép trong thi
nghiém, cac cdm bién chuyén vi (LVDT- Linear Variable Differential
Transformer) dugc st dung va dugc dat doc theo truc WE va SN
(xem hinh 4(a)). Tir két qua thi nghiém cho thay két qua chuyén vi
cla san cau thép dat dugc gia tri I16n nhat khi chiu tac dung cla Tai
phia Déng. Vi vay, cac két qua chuyén vi clia san cdu trong phéan
nay sé tap trung phan tich va thao luan cac két qua dat dugc dudi
tdc dung clia Tai phia Bong.

K&t qua chuyén vi ding dudi day clia tdm san thép dudi tac
dung cua Tai phia Déng thu dugc tir phan tich phan ti hitu han
dugc thé hién lan lugt & Hinh 5 va Hinh 6 cho ca hai phuang doc
(truc WE) va ngang (truc SN) clia san ciu thép. TU Hinh 5, ta c6 thé
nhan thay rdng dang c6 nhiing sai khac tuong déi I6n giira két qua
chuyén vi thu dugc ti thi nghiém so véi két qua ti mé hinh sé.
Diéu nay bat nguodn tu viéc trong thi nghiém c6 sir dung mot hé
dam thép phu dé d& hai dam chinh clia san cau, trong khi dé cac
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may do chuyén vi lai dugc dat trén mot dam thép riéng biét khac
bén dudi tdm san. Dudi tai trong clia banh xe, cdc dam d& bén dudi
hai dam chinh bi bién dang theo phucng thang ding. Trong khi
dam d& bén dudi cdc may do chuyén vi thi lai khéng bi &nh hudng
bai tai trong banh xe. Diéu nay dan dén cac gia tri chuyén vi tir thi
nghiém sé Ién hon trong mo6 hinh s6. Vi thé, trong mé hinh phan tu
hitu han hién tai, cac két qua chuyén vi ti phan tich s6 dugc kiém
chiing dua trén xu hudng thay déi ctia dudng phan bé chuyén vi
VvGi céc diém dir liéu thuc nghiém. T Hinh 5 va Hinh 6, c6 thé thay
rang cac dudng cong chuyén vi ti hai mé hinh s6 S va SU clia ban
mat ciu thép thé hién xu hudng tuong tu véi cac két qua tu thi
nghiém cho cd phuong doc (truc WE) va phuong ngang (truc SN).

So sanh hai mé hinh sé S va SU, hiéu suat két ciu cla san thép
ro rang dugc cai thién sau khi st dung I6p pht gia cuong UHPFRC,
dac biét 1a & khu vuc dudng chay clia banh xe. D6 cling téng thé
cla két cdu san cau lién hop SU da dugc gia tang nhg dac tinh
cudng do6 cao ctia UHPFRC. Dudi tac dung cuia Tai phia Bong, gia tri
chuyén vi I6n nhat dugi day ban mat cau thép gidm tir-1,156 mm
xudng -0,565 mm. So vdi san cau thép ban dau (S), gia tri chuyén vi
dung 16n nhat cta tam san thép khi dugc phi I6p UHPFRC (san SU)
giam khoang 51 %.
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Hinh 6. Chuyén vi theo phuong diing cla tdm san thép doc theo truc SN dudi tac
dung cla Tai phia Dong

3.2 Két qua bién dang

Trong thi nghiém, két qua bién dang tai cac vi tri nguy hiém
trong két cau san cau thép nhu mat day tdm san, diém giao gila
tdm san va dam ngang hoac 16 khoét tron trén dam ngang, dugc
do bang cac cdm bién do bién dang (strain gauge). Dua theo cac
quan sat tu thi nghiém, cac két qua bién dang trong mé hinh sé tai
cac vi tri néu trén sé dugc tap trung khao sat, cu thé nhu sau:

- Truc U: thé hién cac két qua bién dang tai méi han gitia tdm

san va dam ngang gitra nhip, dudi tac dung ctia Tai Trung tam.

- Truc L: thé hién cac két qué bién dang tai phan khoét tron
trén dam ngang gilra nhip, dudi tac dung ctia Tai Trung tam.

- Truc SN: thé hién cac két qua bién dang clia mat bén duéi tdm
san, dudi tac dung cuda Tai phia Bong.

(Ghi ch: vi tri cla tai trong cac truc xem Hinh 4)

Hinh 5-7 trinh bay cac dudng phéan bé bién dang doc theo ba
truc U, L va SN ké trén thu dugc tir hai mé hinh s6 S va SU. Cac s6
liéu thi nghiém tai cadc cdm bién do bién dang dugc thé hién bing
ky hiéu chdm tron. T cac hinh nay, c6 thé thdy rang c6 su phl hgp
mot cach tuang doi gilra két qua thi nghiém va mo hinh soé.

Xem xét dam ngang gilta nhip, cac gid tri bién dang theo
phuong ding Y (Hinh 7) 1a I6n han va nguy hiém hon khi so sanh
vdi bién dang theo phuong ngang X (Hinh 8). Diéu nay la dé hiéu
khi dam ngang gilra nhip chiu tac dung truc tiép theo phuong
dung tu Tai Trung tam. Truc U va L lan lugt dugc chia thanh 3 va 4
doan v&i chiéu dai méi doan la 270 mm va 220 mm. C6 thé thay la
két qua bién dang theo phuong Y tit thi nghiém va mé phéng s6
dat dugc su déng thuan kha tot vai nhau. Vi vay, ta c6 thé két luan
rang nhiing vi tri nguy hiém gay ra bdi su bién dang cuc bé dudi
tac dung cuda tai trong banh xe dugc du bao kha tét bang mé hinh
s6 hién tai.

Xem xét dir liéu thu dugc bén dudi tdm san thép doc theo truc
SN, cac két qua bién dang theo phuang X la nguy hiém nhat (Hinh
9). C6 thé thay rédng bién dang téi da & gilfa truc SN thu dugc ti mé
hinh cé gia tri nhé hon so vai két qua thu dugc ti thi nghiém. Diéu
nay c6 thé xuat phat ti viéc lusi phan ti khéng dugc chia di min
dé md phoéng Ung xd cuc bd & vi tri bén trén sudn doc & gida. Ly do
thi hai ¢6 thé do viéc mé phong tai trong do banh xe cao su nhu
vung tiép xuc gilta banh xe va mat san, phan bé luc trén vung tiép
xuc... trong moé hinh sé khéng hoan toan chinh xac nhu trong
thuc té. Trong mo hinh hién tai, tai trong banh xe dang dugc ly
tudng hoa vai gia dinh day la luc phan bé déu trén vung tiép xuc.
G day, can c6 nhiing khao sat sau hon xem xét van dé nay trong
nhiing nghién ctu vé sau.

Théng qua cac dudng phan bé bién dang trong san cau, cé thé
nhan thdy mét cach ré rang la cac muc do bién dang ti mé hinh
khong c6 16p pht UHPFRC (mé hinh S) luén luén I6n hon trong mo
hinh SU. Tt m6 hinh phan tich, ti 1&é gidm bién dang tai vi tri nguy
hiém trén dam ngang gilta nhip tai truc U dat khodng 4% (tu
-376.22u xuéng -361.63p) sau khi gia ¢6 san cau bang I6p phu
UHPFRC. D&i vai vi tri nguy hiém dudi tdm san thép & gilia truc SN,
ti 1& gidm bién dang la r6 rang hon trong mé hinh SU, dat dén 83%
(tUr -354.93pu xubng -60.49y). V& téng quan, muc do bién dang
trong san cau truc huéng da dugc gidm dang ké, dac biét 1a ddi véi
cau kién tam san thép.
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3.3 Anh huéng ciia dé day I16p phi UHPFRC

Ti 1& gidm cla nhimng gia tri cuc dai cGa chuyén vi va bién dang
theo ca ba phuang X, Y va Z bén dudi tam san thép thu dugc tu truc
SN dugc trinh bay trong Hinh 10. Chiéu day cua Iép phu UHPFRC dugc
chon trong nghién ctiu tham s6 1a 25 mm (nhu trong thiét ké thi
nghiém), 35 mm va 50 mm. Dé thdy rang phan tram dé gidm clia cac
gia tri chuyén vi va bién dang ting gan nhu tuyén tinh véi chiéu day
I6p pht UHPFRC. D6 gidm bién dang theo phuang X luén luén cao
hon céc do giam theo phuong Y va Z. § day, bién dang theo phuong X
cling la bién dang nguy hiém nhat trong cau kién san ciu thép gay ra
bé&i hiéu Ung tang dé cling (stiffening effect) clia cac suon doc bén
dudi tdm san thép. Vi thé hiéu qua gia cudng clia I6p phd UHPFRC xem
xét t6i bién dang clia tdm san thép sé theo phuaong X la cha dao. Vé
téng quan, ta cé thé thdy rang phuong phap gia cudng sir dung I6p
pht UHPFRC d& ching minh dugc su hiéu qud trong viéc cai thién
hiéu sudt két cdu clia san cau thép truc huéng OSD chiu tac dung cla
tdi trong banh xe.
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104| XAYDUNG 11.2023 | ISSN 2734-9888

4, KET LUAN

Trong nghién cdu nay, hiéu qud gia cudng cda I6p pha
UHPFRC déi vai san cau thép truc hudng dugc khao sat bang mo
hinh s6 sir dung phuong phap phan ti hiru han. Trong mé hinh
hién tai, két qua chuyén vi tai vi tri nguy hiém nhat cla tdm san
thép da gidm dén khoang 51% khi st dung I6p pht UHPFRC c6
chiéu day 25mm. Cing trong mé hinh nay, bién dang 16n nhat ctia
tam san thép va dam ngang gitia nhip thu dugc gidm khoang 83%
va 4% so véi mo hinh khong ¢6 16p phi UHPFRC. Hiéu qua gia
cudng cla I6p pha UHPFRC trd nén rd rang hon khi chiéu day 16p
pht dugc tang lén.

Véi viéc gidm dang ké bién dang va Ung suat gay ra bdi tai
trong banh xe, tudi tho clia két cdu san cau thép truc hudng c6
thé dugc cai thién ré rét khi st dung 16p pha gia cudng nay. Vi
nhiing tac dong cé lgi cho hiéu suat két cau nhu trinh bay bén
trén, viéc st dung Idp pha gia cudng UHPFRC c6 thé dugc ap
dung rong rai dé€ nang cao tudi tho cla cac két cau san cau truc
huéng chiu tdc dong cuda tai trong lap do luu lugng xe ¢6 ngay
cang gia tang gay ra trong tuong lai.

L&i cam on: Nhom tac gia xin chan thanh cam on Trudng
Dai hoc Bach Khoa, DPHQG-HCM da tao diéu kién vé thaoi gian va
phuong tién vat chat cho nghién ctu nay.
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Ung dung mé hinh hoc may dé du doan cusng dé
chiu nén hén hap chat thai mé quang gia cé bang
xi mang trong truong hop khan hiém di lieu

Applying machine learning model for predicting unconfined compressive strength of

cemented paste backfill on scarce data

> TRAN VAN QUAN*, NGO VIET CUONG

Truong Pai hoc Cong nghé Giao théng van tai, * Email: quantv@utt.edu.vn

TGM TAT

Cudng da chiu nén cia chéat thai md quang duoc gia cf bang xi
mang (Cemented Paste Backfill CPB) |3 tinh chat co hoc quan
trong trong viéc danh gia khé nang &p dung cia hén hop nay trong
gia cd hd dao hdm ma. Bai bao trinh bay viéc sir dung hai ma hinh
hoc méy don gign dé dy doan cueng da chiu nén coa chét thai ma
quing. Do da, hai thudt toén hoc may bao gdm thuat toan ting
cuing da dic (Gradient Boosting GB) va thuat toan vector h trg
(Support Vector Regression SVR) duoc sir dung dé du doan cuang
dd chiu nén chat thai md quang duge gia cd bang xi mang. Dé thyc
hién viéc xay dung ma hinh hgo may, 92 dir ligu thi nghigm da
duge thu thap tir nhitng cang bd qudc té. Ba dir litu bao gom séu
bign ddu vao Xi mang/Chat thai ma C/T; Ham lwgng chét rén ()
trang lrgng rigng Gs; Kich thude 16 sang dat legng tich liy 10% Do
(um); he sdi ddng déu Cu; hé sd cép phai Ce. Higu sut vurot trdi cia
ma hinh hoc méy GB so vai ma hinh hoe méy SVR duge kiém ching
béng 200 |&n ma phang ngéu nhién Monte Carlo. Phan tich yéu td
quan trong cho théy su cén thigt cia cac yéu td du vao dén viec
tang cuang higu sudt cia ma hinh GB ca thé sép xép theo tir tur
giam dan nhu sau ty [ xi mang/chat thai ma C/T > he sd ddng déu
Cu > ham lrgng chét ran (Solid content) > kich thudc |6 sang dat
|wrgng tich liy 10% D> hé sd cép phdi Ce> trong lirang rigng Gs.
Tir khaa: Ma hinh hoc may; cuing da chiu nén; ty |8 xi mang/chat
thai md; chét thai md quang gia cd bang xi méng.

ABSTRACT

The compressive strength of Cemented Paste Backfill CPR
(Cemented Paste Backfill CPB) is an important mechanical
property in evaluating the applicability of this mixture in the
reinforcement of mine pits. This paper presents the use of two
simple machine learning models to predict the compressive
strength of CPB. Therefore, two machine learning algorithms
including Gradient Boosting GB and Support Vector Regression
SVR are used to predict the compressive strength of CPB. For
building the machine learning model, 32 experimental data were
collected from international publications. The dataset includes six
input variables such as cement/tailing content C/T, solids content
(%), specific gravity Bs, sieve hole size with cumulative 10% DI0
(um), coefficient of uniformity Cu, coefficient of curvature Cc. The
superior performance of GB machine learning model over SVR
machine |earning model is verified by 200 times of Monte Carlo
random simulation. Feature importance analysis shows the
necessity of the inputs to enhance the performance of the GRB
model can be arranged in descending order as follows: C/T ratio
of cement/tailing content > coefficient of uniformity Cu > solid
content > sieve hole size with cumulative 10% DI0 > coefficient of
curvature Cc > specific gravity Bs.

Keywords: Machine Learning (ML); unconfined compressive
strength; cement/tailing; cemented Paste Backfill (CPR).

1.DAT VAN DE

Chat thai mo quing la mot sdn phdm phu khéng thé tranh khoi
trong qua trinh khai thac tai nguyén khoang san. Mét van dé quan
trong d6i véi nganh cong nghiép khoang san la xt ly an toan cac
chat thai tt md dé tranh cac van dé vé méi trudng. Do do, Viét
Nam clng cén thiét dé& x{ ly cac chat thdi mé quang trén khap ca

nuéc nhu Quéang Ninh, Lao Cai, Dak Nong...Cong nghé xt ly hién
nay & cac nudc phéat trién trén thé gidi la sir dung chat thai mé
quang nhu mét thanh phan chinh cla vat liéu san l1ap hé xi mang
(Cement Paste Backfill CPB). Théng thudng, CPB bao gébm quang
dudi khit nuéc (70-85% chat rén theo trong lugng), xi mang (3-7%
trong lugng cGia CPB) va nudc. Ngoai viéc x( ly an toan chat thai
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clia mo, CPB con ¢6 nhing lgi ich khac, bao gém giam sut Iin bé
mat va chi phi phuc héi [1]. Hon nita, CPB c6 thé cung cap hé trg
I6p dat mat thi cdp cho cac hoat dong khai thac dé cai thién moi
trudng lam viéc dudi long dat. Tat ca nhiing lgi ich ky thuat, kinh té
va moi trudng nay da dan dén viéc ap dung réng rai CPB trén toan
thé gidi [2]-[5].

Uu diém chia CPB phu thudc vao tinh 8n dinh ca hoc ctia no,
hiéu sudt kinh t€ va d6 bén. Sau khi dat, CPB phai c6 cac dac tinh
cd hoc nhat dinh dé duy tri 6n dinh trong qua trinh dao cac doan
lién ké. Do dé, cac dac tinh ca hoc ciia CPB cé y nghia rat 1én trong
qua trinh tng dung ky thuat ctia né. Bac tinh co hoc dugc st dung
rong rai nhat cta CPB 1a cudng d6 chiu nén (UCS) vi cac thi
nghiém cta UCS tuong ddi don gian va kinh t€ [6]. Nhiéu thi
nghiém UCS da dugc thuc hién va da dat dugc nhiéu két qua quan
trong trong viéc tim hiéu méi quan hé gilra UCS va cac bién anh
huéng cltia n6 [7], [8]. Viéc thuc nghiém xac dinh céc ddc tinh co
hoc ctia CPB rat phtc tap va tén thai gian vi n6 bao gom rat nhiéu
tht nghiém co hoc cho tung loai chat thai va cac phuong phap tha
nghiém khac nhau, chdng han nhu UCS. Do d6, mét phuang phap
c6 thé du doan chinh xac cac dic tinh co hoc ctia CPB la hét suc
can thiét cho cac ky su thiét ké thanh phan chat thai mé quang gia
¢6 xi mang.

Cac tinh chat co hoc ctia CPB thudng dugc du doédn bang cach
st dung phuong phéap hoéi quy tuyén tinh hodc phi tuyén tinh
thoéng thuong trén di liéu thuc nghiém [9], [10]. Tuy nhién, rat kho
dé c6 dugc mét phuong trinh héi quy chinh xac bang cach st
dung cdc mo hinh dya trén thuc nghiém nay. Hon n(fa, cac phuong
trinh nay thudng dac trung cho tiing mo d6i véi moét lugng quéang
nhat dinh, c6 nghia la kha nang téng quat hda clia ching khéng
dat yéu cau [11]. Cac ky thuat tién tién hon la can thiét dé thay thé
phan tich héi quy thong thudng trong du doan cudng dé chiu nén.
Hién nay c6 nhiéu nghién ctu trién khai Ung dung cdc mé hinh
hoc may la cac ky thuat nén tang clia cac mé hinh tri tué nhan tao
vao nghién clu cac van dé trong linh vuc xay dung céng trinh.
Tran et al. [12] thiét 1ap mot s6 mo hinh hoc may dé nghién ctiu vé
cudng dd chiu nén clia dat gia cd bang xi mang. Tran [13] sit dung
8 mo hinh hoc may dé nghién cuu vé hé s6 khuéch tan ctia bé téng
xi mang. Cudng do chiu nén cla bé tong geopolymer cling dugc
danh gia bang cac mé hinh hoc médy néng trong nghién ctiu cuta
Tran [14]. Do vay c6 thé thay viéc iing dung mé hinh hoc méy vao
danh gia cudng doé chiu nén clia chat thai mé quéang gia c6 bang xi
mang la diéu kha thi. Thuc t& mét vai nghién ctu trén thé gidi
trong viéc Uing dung mé hinh hoc may vao viéc du dodn cudng doé
chiu nén clia chat thai mé quang gia c6 bang xi mang da duoc
thuc hién nhu nghién ctu cta Qi et al. [15], Qi et al. [16], Orejarena
and Fall [17]. Tuy nhién, cac nghién clu trén cé s6 mau dé xay
dung mé hinh hoc may tuang déi 16n, t6i thi€u la 150 mau, do do
nghién ctru nay tap trung vao viéc thiét [ap mo hinh hoc may trén
s6 lugng mau nhé nhung van cé thé du doan tucng déi chinh xac
cudng dé chiu nén cta chat thai moé quang gia c6 bang xi mang.
Pé dat dugc diéu nay, hai thuat todn hoc méy phé bién va don
gian véi cac tham s8 sdn ¢ trong thu vién Sklearn cda ngén ngl
lap trinh Python bao gom thuat toan tang cudng dé doc (Gradient
Boosting-GB) va thuat toan vector hé trg (Support Vector
Regression SVR) da duoc lua chon dé phat trién mé hinh hoc may
du doan cudng dé chiu nén duya trén 92 mau thi nghiém va 6 bién
dau vao. Hiéu suat cac mé hinh hoc may sé dugc so sanh bang cac
tiéu chi nhu hé s6 xac dinh R?, sai s6 can quan phuong trung binh
RMSE va sai s6 trung binh tuyét déi MAE. D6 tin cdy clia cac mo
hinh hoc may dugc xac thuc bang mé phdong ngau nhién Monte
Carlo. TU d6, m6 hinh hoc may trong viéc xac dinh cudng dé chiu
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nén c6 hiéu suat tot hon sé dugc xac dinh. Phan tich Shapley
Additive Explanation va Feature importance analysis cho phép xac
dinh cac yéu t6 dau vao quan trong trong viéc dy doan chinh xac
két qua ctia mé hinh hoc may.

2. THIET LAP MO HINH DU BAO

2.1. Thuat toan tang cuéng dé déc (Gradient Boosting-GB)

Gradient Boosting la mot trong s6 cac thuat toan rat manh trong
linh vuc may hoc, dugc st dung réng rai cho cac van dé héi quy va
phan loai [18]. N6 tao ra mdt mé hinh dy doén dudi dang mé hinh két
hop cdc mé hinh dy doan yéu, dién hinh la cic cdy quyét dinh
(Decision Tree). N6 xay dung mé hinh theo kiéu tiing budc giéng nhu
cac phuang phap boosting khac, va khai quat héa ching bang cach
cho phép t6i uu héa mot ham mat mat (loss function). M6 hinh
Gradient Boosting c6 thé dugc xay dung gém 5 budc:

Buéc 1: Xay dung mé hinh dau tién (M6 hinh_1) véi ham muc
tiéu mong muén va tién hanh dy doan cho bé di liéu.

Buéc 2: Tinh toan sai s6 du doan ctia mé hinh trudc (Mo
hinh_1) va st sai s6 nay lam ham muc tiéu dy doén.

Budc 3: Xay dung mé hinh dy doan vé cac sai s6 nay va tién
hanh du doan.

Budc 4: Cap nhap lai két qua du doan clla mé hinh dau tién
(M hinh_1) dua trén két qua du doan & buéc 3, ta dugc mé hinh
tha hai (M6 hinh_2).

Sai s6
du doan

Mo hinh_2
(Orginal target)

~ Mohinh 1 |
~ | (Orginal target)

Budc 5: Lap lai cac budc tir 2 dén 4: tinh toan cac sai s6 du
doan méi va dat ching lam ham muc tiéu dy dodn. Xay dung mo
hinh dy doédn vé céc sai s6 mdi nay va tién hanh du doan. Két qua
du doan 16i nhan dugc sé dugc cap nhat vao mé hinh thia hai (M6
hinh_2) ta thu dugc mé hinh ba (M6 hinh_3). Qua trinh nay (tu
budc 2 dén budc 4) sé tiép tuc lap lai nhiéu lan cho dén khi sai s6
du doan tién vé 0 hoac dat dén diéu kién dung la sé lugng mo hinh
muén xay dung.

2.2. Thuat toan vector hé trg (Support Vector Regression-
SVR)

Thuat toan vector hé trg (SVR) cho phép xéac dinh muic do 16i co
thé chap nhan dugc trong mé hinh va sé tim mét dudng thich hop
(hodc siéu phang & cac chiéu cao han) dé khép véi dir liéu [19]. SVR
cho phép linh hoat xac dinh muic d6 16i c6 thé chap nhan dugc
trong md hinh va sé tim mét dudng thich hop (hoic siéu phéng &
céc chiéu cao hon) dé khép véi di liéu. Thuat toan vecto hé trg
(SVR) la mét loai thuat todn hoc may dugc st dung dé€ phan tich
hoi quy. Muc tiéu ctia SVR la tim mét ham xap xi méi quan hé gilia
céc bién dau vao va bién muc tiéu lién tuc, déng thai gidam thiéu 16i
du doan. SVR tim ki€ém mét siéu phadng phu hgp nhat vai cac diém
d@ liéu trong mét khéng gian lién tuc. Diéu nay dat dugc bang
cach anh xa cac bién dau vao sang khéng gian dac trung nhiéu
chiéu va tim siéu phang gilp téi da héa 1€ (khodng céch) gila siéu
phéng va cac diém di liéu gan nhat, déng thoi gidm thiéu 16i du
doan. SVR c6 thé xit ly cac méi quan hé phi tuyén tinh gilta cac
bién dau vao va bién dich bang cach sir dung ham nhan dé anh xa
d@ liéu sang khoéng gian c6 chiéu cao hon. Bong thai, lam cho né
tré thanh mét cong cu manh mé cho cac nhiém vu héi quy, noi ¢6
thé c6 cadc méi quan hé phic tap gilta cac bién dau vao va bién
muc tiéu.SVR la mét ky thuat hoc mdy trong dé mot mé hinh tim
hi€u tam quan trong clia mét bién d€ mo ta méi quan hé gitia dau
vao va dau ra cia mé hinh.

2.3. Danh gia kha nang du bao ciia mé hinh hoc may

DE& déanh gia cac gia tri du doan cla cac phuong phap héi quy,
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cac gia tri thuc té va du doan dugc so sanh. Trong nghién ctiu nay,
cac tiéu chi danh gia hiéu suat cia mé6 hinh hoc may bao gém hé
sO xac dinh R?, sai s6 can quan phuong trung binh RMSE va sai s6
trung binh tuyét d6i MAE dugc sit dung dé danh gia dé chinh xac
cta du doan. Gia tri ciia R? ndm trong khoang 0 dén 1, gia trj cang
gan 1 mé hinh cé hiéu suat du doan cang tét, ngugc lai RMSE va
MAE c6 mién gia tri tir 0 d&n vé cling, gia tri ctia 2 chi sé nay cang
gan 0, cac sai s6 du doan cang nhé nhu vay mé hinh ¢6 d6 chinh
xac cang Ién.

2 2
o Zha(valy —valiyy)” — YR, (vali” — val}”®)

R > M
SN (valg* —valgs,)
o
RMSE = NZ(val,‘éx - valzre)2 )
=1
L
MAE = N2|valzre - valf| 3)
k=1

Trong d6: N 13 s6 lugng d liéu cla tap st dung, valf gia tri
thuc té thi k, vall © gia tri du doan thit k tuong tng, valgy, gia
tri trung binh cha tap dit liéu thuc té.

3.MOTA COSG DU LIEU

Co & dir liéu gébm 92 méau dugc thu thap tir nghién ctu cta Qi
et al. [15]. Tap di liéu nay c6 6 bién dau vao bao gém ty 1& xi
mang/chat thai mé C/T, ham lugng chat ran (Solid content) (%),
trong lugng riéng Gs, kich thudc 16 sang dat tich |Gy 10% Dio (um),
hé s6 dong déu Cy, hé s6 cdp phoi Cc. Tham s6 dau ra cla cla viéc
xay dung mé hinh hoc may la: cudng dé chiu nén xi mang chat
thdi mo quang.

i
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Hinh 1. Cudng d6 chiu nén cho phan hudn luyén mé hinh hoc méy GB va SVR véi 92
mau, cudng d chiu nén 28 ngay

Hinh 1a cho thay ty 1& xi mang/chat thai mé quéang dat tir 0.11
dén 0.24. Hinh 1b m6 t& ham lugng chat ran s dung trong cap
phéi gia c6 chat thai moé quang thay déi tir 58 dén 79 (%), Hinh 1¢
mo ta trong lugng riéng tir 2.1 dén 2.9 (g/cm?), Hinh 1d cho thay
Kich thudc 16 sang dat lugng tich 1y 10% thay d6i trong khoang tur
10 um dén 300 um, Hinh 1e mo6 ta hé s6 dong déu C, tu 4 dén 2,
Hinh 1f m6 ta hé s6 cap phoi Cc tir 0.9 dén 2.1, Hinh 1g cho thay
mién gia tri cudng dé chiu nén clia 92 mau thay déi tuong déi I6n
tur 1 dén 6 (MPa).

4.KET QUA

4.1. Péanh gia hiéu suat cia hai mé hinh hoc may GB va SVR
biang mé phéng Monte Carlo

Bo di liéu dugc chia 70%/30% tudng (ng la 64 mau/28 mau cho
tap di lieu huan luyén va kiém ching. Trong d6, do c6 tinh ngau
nhién trong viéc phan chia tap dir liéu do d6, ky thuat mo phong ngau
nhién Monte Carlo dugc st dung dé danh gia hiéu sudt mé hinh hoc
may SVR va GB mét cach toan dién va chat ché. Su hoi tu clia gia tri R?
cho tap dir liéu kiém chimng sau 200 lan I3p ngau nhién Monte Carlo
cho thdy gia tri R? cho tap dir liéu kiém ching trd nén én dinh sau
khoang 200 lan chay 1ap cho ca hai mé hinh hoc may SVR va GB trong
viéc dy doan cudng do chiu nén. Do dé, viéc lua chon sé lan chay lap
ngau nhién la 200 dam béo tinh xac thuc chat ché cla cac gia tri hiéu
suat cia mo hinh hoc may dugc dua ra. Két qua so sanh cho thdy mé
hinh GB cho hiéu suat cao han mé hinh SVR trong viéc dy doan cudng
d6 chiu nén xi mang chat thai mé quang. Hiéu suat du doan cao hon
clia mé hinh GB dugc thé hién qua gia tri trung binh sau 200 1an mé
phéng ngau nhién Monte Carlo cla cac tiéu chi R?, RMSE va MAE. Cac
gid tri trung binh tuong ting doi véi mé hinh GB lan lugt la R>=0.9245,
RMSE=0.3430 MPa va MAE= 0.2286 MPa cho tap dt liéu kiém ching
trong khi mé hinh SVR c6 gid tri trung binh clia R?=0.8454,
RMSE=0.5132 MPa va MAE= 0.2873 MPa. K&t qua nay dugc thé hién rd
rang qua boxplot dugc mo ta trong Hinh 2.
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Do vy, c6 thé thdy mé hinh GB c6 hiéu sudt t6t hon mé hinh
SVR trong viéc xac dinh cudng dé chiu nén chat thai mé quang
dugc gia ¢6 bang xi mang.

4.2, Du bao cudng dd chiu nén chat thai mé quang gia ¢é xi
méang bing mé hinh GB

Trong muc trudc, mo hinh hoc may GB da dugc chiing minh
¢6 hiéu suat t6t hon mé hinh hoc may SVR trong viéc dy doan
cudng do chiu nén cda hén hgp chat thai mé quang gia c6
bang xi mang. Kha nang du doan cudng dd chiu nén cta hon
hop nay bang mé hinh hoc may GB dugc mé ta ré hon thong
qua viéc so sanh cudng d6 chiju nén du doan véi cudng dé chiu
nén thuc té cho dong thdi tap di liéu huan luyén mé hinh
(Hinh 3a va Hinh 3b) va tap di liéu kiém ching (Hinh 3c va Hinh
3d). K&t qua so sanh cho thdy mo hinh GB c6 kha nang du bao
rat tot cudng dé chiu nén trén tap da liéu thi nghiém, khi ma
két biéu d6 tuong quan gilra cudng d6 thi nghiém va du doan
hau nhu nam tron ven trén dudng tuyén tinh y=x (Hinh 3a), véi
sai s& du doan rat nhé ti -0.15 MPa dén 0.15 MPa so véi mién
gié tri cudng d6 chiu nén thuc té€ tr 1 MPa dén 6 MPa, nhiéu sai
s6 du doan nam quanh vung +0.01 MPa (Hinh 3b). Céc chi s6 du
dodan clia tap huan luyén déu rat tét véi R?= 0.998, RMSE=0.057
MPa va MAE=0.045 MPa.
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Hinh 3. So sanh két qua cudng do chiu nén thi nghiém va cung do chiu nén du dodn
bang mé hinh GB

Dai véi tap dit liéu ki€ém ching, tuy kha nang du doéan cudng
dd chiu nén kém hon tap di liéu hudn luyén, khi ma Hinh 3c cho
thdy c6 mot vai diém nam ngoai dudng thdng y=x trén biéu do6 so
sanh tuong quan gira cuding dé chiu nén thuc té va cudng doé chiu
nén du doan bang mé hinh GB, cling nhu mién sai s6 thay déi tu -
0.3 MPa dén 0.5 MPa, tuy nhién c6 thé thdy s6 lugng sai s6 chi yéu
van tap trung trong khoang +0.1 MPa (Hinh 3d).

C6 thé thdy ring vdi s6 lugng tucng déi it 1a 92 mau, mé hinh
hoc méy GB van c¢6 thé du doan cudng d6 chiu nén clia hén hop
chat thai mé quang véi d6 chinh xac tuong déi cao vdéi cac chi s6
du doan R?=0.981, RMSE=0.194 MPa, va MAE=0.142 MPa cho tap
dir lieu ki€ém ching. Do chinh xac cla viéc du doan phu thudc rat
I6n vao bién dau vao xay dung mé hinh sé dugc phan tich ky hon
trong muc tiép theo cua bai bao.
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4.3. Anh huéng ciia cac gia tri dau vao dén cudng dé chiu
nén cta hon hgp chat thai mé quing gia cé bing xi méang
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Hinh 4. Phén tich cac yéu t6 dau vao anh hudng dén kha nang du bdo chinh xdc cla
m0 hinh hoc mdy GB

Hiéu suat clia m6 hinh hoc may phu thudc rat Ién vao cac bién
dau vao st dung cho viéc xay dung mé hinh. Trong nghién ciu
nay, mé hinh hoc méy GB c6 thé du doan cudng dé chiu nén cla
hén hgp chat thai mé quéang gia ¢6 bang xi mang la dua vao 6 bién
dau vao bao gém ty Ié xi mdng/chat thai mé C/T, ham lugng chat
ran (Solid content) (%), trong lugng riéng Gs, kich thudc hat tich
Idy dat 10% D10 (um), hé s6 déng déu Cy, hé sé cap phdi Ce. Tuy
nhién anh hudng clia cac bién nay dén hiéu suat du doan ctia moé
hinh GB la khéng giéng nhau. Phan tich yéu t6 quan trong (Hinh
4a) cho thdy su can thiét cla cac yéu t6 dau vao dén viéc tang
cudng hiéu suat ctia mé hinh GB c6 thé sdp xép theo tu tu gidm
dan nhu sau ty 1& xi mang/chat thai mé C/T > hé s6 déng déu Cu >
ham lugng chat rén (Solid content) > Kich thuéc 16 sang dat luong
tich 1y 10% Dio> hé s6 cap phoi Cc> trong lugng riéng Gs. Do vay,
dé c6 thé xay dung mé hinh hoc may GB c6 hiéu suit cao trong
viéc du dodn cudng do chiu nén clia hén hop chat thai moé quang
gia c6 bang xi mang, ba bién dau vao can thiét la ty & xi
mang/chat thai mo C/T, hé s6 déng déu Cu, ham lugng chat rén
(Solid content).

Ngoai ra, Shapley Additive Explanations (SHAP) dugc mé ta
trong Hinh 4b con cho phan tich dinh lugng anh hudng cuta 6 bién
dau vao nay dén gia tri cudng dé chiu nén ctia hén hgp chat thai
mo quang gia ¢ bang xi mang. Trong d6, ty 1é C/T cang I6n, cudng
d6 chiu nén cang tang, véi mién gia tri anh hudng vao khoang 4.0
MPa. Diéu nay ding khi ty 1&é C/T tang tuong Ung ham lugng xi
mang st dung tang. Hé s6 dong déu Cu tang, cudng do chiu nén
cang 16n, v6i mién anh hudng vao khodng 2.2 MPa. Ham lugng
chat ran cang I6n, cudng do chiu nén cang tang véi khoang tang la
2.0 MPa. Kich thudc 16 sang dat lugng tich Iy 10% cang 16n thi
cudng dé chiu nén clia mau cang giam, tuy nhién sy suy giam
khong 16n. Hé sé dong déu va trong lugng riéng anh hudng khong
rd rang téi cudng dé chiu nén.
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5. KET LUAN VA KIEN NGHI

Duva trén bo di liéu nhd gdbm 92 mau va 6 bién dau vao, nghién
clu nay da xay dung thanh cong hai mé hinh hoc mdy théng dung
la mé hinh tang cudng dé déc GB va mé hinh vector hé trg dé du
doén cudng d6 chiu nén ctia hén hgp chat thai mé quang gia c6
bang xi mang. S& dung mé phdng ngau nhién Monte Carlo, mé
hinh hoc may GB dugc khdng dinh c6 hiéu suat cao han mé hinh
SVR trong viéc du doan cudng do chiu nén ctia hon hop mé quang
gia ¢6 bang xi mang vai cac tiéu chi danh gia R?, RMSE va MAE.
Trong d6, d6 chinh xac cia cac gia tri du doan bang mé hinh tang
cudng d6 déc GB cho tap di liéu kiém ching dat két qua cao vdi
cac chi s danh gia hiéu R?=0.981, RMSE=0.194 MPa, va MAE=0.142
MPa cho tap dir liéu kiém ching.

Phan tich yéu té quan trong cho thay su can thiét clia cac yéu
t6 dau vao dén viéc tdng cudng hiéu suat ca mé hinh GB c6 thé
sap xép theo tu tu gidm dan nhu sau ty I& xi mang/chat thai moé
C/T > hé s6 dong déu Cu > ham lugng chat ran (Solid content) >
Kich thudc 16 sang dat lugng tich lay 10% Do > hé sé cap phoi Cc >
trong lugng riéng Gs. Do vay, dé€ cé thé xay dung mé hinh hoc may
GB ¢6 hiéu suat cao trong viéc du dodn cudng dd chiu nén ctia hén
hgp chat thai moé quang gia c6 bang xi mang, ba bién dau vao can
thiét la ty 1& xi mang/chat thai mé C/T, hé s6 dong déu C,, ham
lugng chat ran. Phan tich gia tri SHAP cho thay cudng dé chiu nén
ty 1& thuan véi cac gia tri cla ty 1& xi mang/chat thai mo, hé sé
déng déu va ham lugng chat ran. Béng thai, gia tri cudng do chiu
nén ty 1& nghich vdi kich thudc 16 sang dat lugng tich 1y 10%.
Trong lugng riéng va hé sé cap phoi it ¢ anh hudng dén gia tri
cudng do chju nén.

Viéc xdy dung thanh céng mo hinh hoc mdy GB trong viéc
dy doan cudng d6 chiu nén cta hén hop chat thai mé quang
dugc gia ¢6 bang xi mang c6 thé gilp tiét kiém thai gian va
chi phi trong qua trinh thiét ké thanh phan hén hgp chat thai
méd quang dugc gia cd bang xi mang. Nghién ciu can dugc
m& réng vdi s6 lugng mau I16n hon va it bién dau vao hon dé
nang cao kha nang tng dung mo hinh hoc may trong thuc té
khi cé it dit liéu dau vao, cing nhu ndng cao dé chinh xac cda
viéc thiét ké.
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ABSTRACT

This study is focused on investigating the self-sensing
characteristices of smart UHPCs through evaluating the
mechanical and electrical properties of ultra-high-performance
concretes (UHPCs) containing different steel fiber types as
functional fillers under compression. UHPCs containing 2 vol%
stainless smooth fibers (B mm in length and 0.2 mm in diameter,
FLB) or 2 vol% brass coated smooth fibers (I3 mm in length and
0.2 mm in diameter, FLI3) or 2 vol% hybrid of FLB and FLI3 were
prepared and evaluated. The test results indicated that The UHPC
containing FLI3 produced the highest compressive strength and the
lowest electrical resistivity. The flowability and the volume weight
of UHPCs were little influenced by fiber types. The UHPC with hybrid
of FLE and FLI3 produced the highest fractional change in electrical
resistivity (FCR) under compression. Besides, the correlation
between FCR and compressive stress of UHPCs was obtained.
Keywords: Electrical resistivity; self sensing; steel fiber; structural
health mornitoring; ultra high performance concrete.

TGM TAT

Rai bao tap trung nghién ciu cac dac trung ty cdm bign cia be
tdng thang minh cuéng do siéu cao sir dung céc loai sgi thép nhu
chét tang crang do dan dign thang qua danh gig dac trung co
hoc va dign trd sut dudi tac dung coa tai trong nén. Vat ligu
UHPC chira 2% thé tich spi thép tron khang gi (dai B mm va
dudng kinh 0.2 mm, FLB) hodc chira 2% thé tich spi tron dugc
phi ddng (dai 13 mm va duang kinh 0.2 mm, FLI3) hodc hén hop
2% thé tich cia FLE va FLI3 d& duge chuén bj va danh gia. Ket
qué thi nghigém chi ra rang UHPC chira FLIS tao ra cuang da chiu
nén cao nhat va dién tro sudt thap nhat. Kha ning chay va trong
lirgng thé tich caa UHPC it bj anh hwéng bai sir dung céc loai spi
thép khac nhau. UHPC vai sy ket hop giira FLB va FLIS tao ra su
thay ddi |an nhét vé dién tra sudt (FCR) khi nén. Bén canh da.
mi trong quan giita FCR va ing suft nén cia cac loai UHPC da
duge thigt |ap trong nghién ciu.

Tir khoa: Dien trir suat; tw cam bign; soi thép; giam sét sirc khoe ket
cAl; bé tdng cutmg da sigu can.

1.INTRODUCTION

Structural-health-monitoring (SHM) system for infrastructures has
been an interesting topic. It is applied to important infrastructures to
prevent the sudden deterioration of infrastructures which can cause
human casualties and property damages. Current sensors such as strain
gauges, fiber bragg grating sensors, piezo-ceramic transducers, fiber
optical sensors, and lead zirconate titanate sensors are generally utilized
in the SHM. However, the limitations of these sensors are high cost, low
durability, and localized sensing ability.

Smart concretes with self-sensing abilities (self-damage and self-
stress sensing) recently have been developed to SHM systems of
infrastructures [1]. They can overcome the drawbacks of commercial
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sensors used for SHM. The self-sensing of smart concretes is ability to
observe the crack/damage or stress/strain of structures based on the
change in their electrical resistance under external loads owing to
change in their conductive network. Smart concretes can be developed
by adding electrically conductive materials (functional fillers) to
improve the conductive network. The functional fillers generally used in
smart concretes include carbon nanotubes (CNTs), multi-wall carbon
nanotubes (MWCNTSs), carbon black, carbon fibers, steel fibers, nickel,
graphene, or hybrid materials [2-9].

However, the self-stress sensing ability of smart concretes has been
limited until 20 MPa [10] because of the low strength of concretes. To
improve self-stress sensing ability of smart concrete, the self-stress
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sensing of ultra high-performance concrete (UHPC) should be
developed. However, the reports of the self-stress sensing of ultra high-
performance concrete have been still limited because of difficult
distribution of functional fillers in the high density microstructure of
UHPCs and low water per cement ratio. Recently, Lee et al. and Le et al.
[10,11] used steel slag aggregates and short steel fibers as functional
fillers in smart UHPCs for improving the compressive stress sensing
ability. Le et al.[12] investigated the self-damage sensing ability of smart
UHPCs using short smooth steel fibers as a functional filler. Nguyen et
al. [13] investigated the self-damage sensing ability of high
performance concretes using carbon black and ground granunated
blast furnace slag. However, the self-stress sensing ability as well as the
mechanical properties of smart UHPC using hybrid conductive short
steel fibers have not been investigated.

In this study, we aim to clearly find effect of adding hybrid
conductive short steel fibers on the mechanical properties as well as the
electrical resistivity of UHPC under compression. The characteristics of
UHPC matrices containing hybrid of 1 vol% short smooth stainless steel
fiber and 1 vol% brass coated steel fibers were compared to UHPCs
containing 2 vol% short smooth stainless steel fibers (6 mm in length)
and UHPC containing 2 vol% brass coated steel fibers (13 mm in length).
The results of UHPC containing 2 vol% smooth stainless steel fibers (6
mm in length) were adopted from [14].

2. THE ELECTRICAL RESISTIVITY CHARACTERISTICS OF SMART
CONCRETES

The self-sensing ability of smart concretes is evaluated through the
initial electrical resistivity (po) or resistance (Ro) and the fractional
change in electrical resistivity (FCR) under external loads. The electrical
resistivity (p) of the smart concretes is calculated based on the
measured electrical resistance (R) obtained from alternative current
(AQ) [10,12] or direct current (DC) [9,11] measurements using Eq. (1).

(M
p=r
L

where L is the distance between two probes and A is the cross
section area of sample.

The electrical conductive network of smart concretes containing
functional fillers includes three main conductive paths (the ionic
conduction, the contacting conduction, and the tunneling conduction).
The ionic conduction is based on the movement of ions (K+, Na+, OH-)
in continuous pore systems [1]. The contacting conduction is the result
of the movement of free electrons in the contacting conductive path of
functional fillers [1]. The tunneling conduction occurs when electrons

Table 1. Composition of matrix by weight ratio

can jump through the energy barriers between the fillers (the distance
between the fillers is small enough) in a composite [1].

The AC measurement was generally preferred to avoid the
polarization effects and electrode-matrix contacting effects [14,15]. Two
probes and four probes which were made from highly electrically
conductive electrodes such as steel fibers, copper plate, copper wire
mesh, copper tape, and silver paint were utilized for AC or DC
measurements. In case of DC measurement, the initial electrical
resistance measured by two probes method is normally higher than
that by four probes method owing to effect of contacting resistance
between electrodes and matrices [1]. However, the measurement with
two probes is more simple to setup and the fractional change in the
electrical resistance still can clearly observed under external load. Two
probes were generally incorporated with the AC measurement method
to evaluate the self-sensing ability of smart concretes.

Under external load, the distance between FFs or the number of
connection between FFs changed and resulted in the change in the
conductive network into smart concretes, i.e., the electrical resistivity of
smart concretes changed [1,6,10]. Thus, based on the fractional change
in the electrical resistivity (FCR) of smart concretes, the stress or strain of
smart concretes would be observed. In addition, a generation of crack
also changed the conductive network inside smart concretes and
would be detected based on the change in the electrical resistivity [12].
The self- sensing abilities of smart concretes were evaluated by
calculating the fractional change in electrical resistivity at the peak
stress (FCR) according to Eq. (2),

FCR = (pp- po)/po @)
which pp is the electrical resistivity of the composites at the
maximum compressive stress.

3.1. Materials and specimen preparation

Table 1 summarizes the matrix components of UHPCs by weight
ratios. Three UHPC matrices include UHPC containing 2 vol% short
smooth stainless steel fibers (F2L6), UHPC containing 2 vol% brass
coated steel fibers (F2L13), and UHPC containing hybrid of 1 vol%
stainless steel fibers and 1 vol% brass coated steel fibers (F2L6L13).
Cement Type | according to ASTM standard was used. Average
diameter of silica sand is around 0.2 mm while that of silica fume and
silica powder are around 10 pm and 100 pum, respectively. Water per
cement ratio (W/C) by weight was 0.2 and the volume content of steel
fibers was 2 vol%. Fig. 1 shows the images of short smooth strainght
steel fibers (2104 MPa in tensile strength and 200 GPa in elastic
modulus).

Notation C SF SPD SS w SP F vol%
FL6 FL13

F2L6 1 0.15 0.3 1.0 0.2 0.042 2.0

F2L13 1 0.15 0.3 1.0 0.2 0.042 - 2.0

F2L6L13 1 0.15 0.3 1.0 0.2 0.042 1.0 1.0

C: cement, SF: silica fume, SPD: silica powder, SS: silica sand, W:
water, SP: superplasticizer, F vol%: fiber volume content, FL6 and
FL13: fibers with 6 and 13 mm in length, respectively.

Cubic specimens (50 x 50 x 50 mm?3) containing two embedded
copper wire meshes were prepared to measure the electrical resistivity
response of smart UHPCs under compression while those with no
embedded meshes were used to evaluate the compressive strength of
UHPCs under compression.

A Hobart-type mixer (20 / capacity) was utilized to prepare
specimens. The sand, silica fume, cement, and silica powder were first

dry-mixed for 5 min. Water was then added and further mixed for 5 min.
Super-plasticizer was slowly added and the mixture was continuously
mixed for approximately 3 min. The flow of mixtures was measured
prior to adding fibers using mini flow cone table test. When the
mixtures showed a suitable workability for a uniform fiber distribution,
the short smooth fibers were manually dispersed and the mixture
containing the fibers was further mixed for 1 min. The flow values of the
UHPCs is listed in Table 1.

The UHPC mixtures with fibers were poured into cubic molds.
Copper wire meshes (45 mm and 70 mm in width and height,
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respectively) were embedded in the specimens as electrodes for
measuring their electrical resistivity. The distance between the two
copper wire meshes was 20 mm. Specimens were slightly vibrated to
reduce voids in matrices and enhance contact between wire meshes
and matrices. All specimens were stored at room temperature (20 * 2
°C) and covered with plastic sheets for 48h before demolding. Then,
they were cured in a hot water tank at 90 °C for 72h and continuously
stored in Laboratory zoom until testing day.

a) Stainless steel fibers 6 mm in length (FL6)

b) Brass coated steel fibers 13 mm in length
(FL13)

Figure 1.Images of short smooth steel fibers

3.2. Test set-up

The flowability of fresh UHPCs were tested using a mini cone as
shown in Fig. 2. The flow value was average of two diameter flow values
measured according to two perticular directions. Fig. 3 displays the
experimental set-up for determining the compressive stress and the
electrical resistivity response of UHPC specimens during compressive
testing. The compressive load was performed using a universal testing
machine (UTM) with capacity of 300 tf while the electrical resistance was
measured using the SI 1260 impedance/gain-phase analyzer machine.
The loading speed of the UTM was maintained as 1.0 mm/min during
testing. The history of the electrical resistance of specimens during tests
was measured using the two probes AC measurement method with a
fixed frequency of 100 Hz [10]. At least three specimens from each series
were tested. The electrical resistivity of UHPCs was determined
according to Eq. (1).

a) Mini cone

Figure 2. Flow test using mini cone

Figure 3. Test set-up for measuring the compressive stress and electrical resistance of UHPCs
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4.RESULTS AND DISCUSSIONS

4.1. Flow, weight, and compressive strength of UHPCs

As summarized in Table 2, the flowability of UHPCs was almost not
influenced by adding a low fiber volume content (2 vol%) regardless of
fiber types or hybrid of them. The flow of smart UHPCs was 240 mm for
all matrices. Darssini et al.[15,16] also reported that short fibers with low
volume did not affect the concrete workability as much as the long
fibers.

The volume weight values of F2L6, F2L13, and F2L6L13 were
2472.3,2478.2,and 2487.3 kg/m?3. The volume weight of UHPC matrices
was a little different because of the same volume content and weight of
fibers.

Table 3 summarized the compressive strength values of UHPCs
with different fibers types. The UHPC matrices with longer fibers (13 mm
in length) produced higher compressive strength than that of the UHPC
with shorter fibers (6 mm in length). The longer fibers with brass-coated
steel provided a higher bond between fiber and matrix and resulted in
increasing the crack resistance for matrices [171. Thus, the compressive
strength of UHPC matrices with longer fibers would be improved. [18]
also obtained a higher compressive strength of a high performance
concretes containing longer fibers in comparison with shorter fibers.

Table 2. Flow, weight, and compressive strength of UHPCs

Compressive

Notation Flow (mm)  Weight (kg/m?) strength (o)
(MPa)

F2L6 240 2472.3 (9.6) 172.5(1.9)

F2L13 240 2478.2 (5.8) 193.6 (3.3)

F2L6L13 240 2487.3 (3.6) 173.7 (3.4)

The value in brackets is the standard deviation.
Table 3. Self-sensing characteristics of UHPCs under
compression

Test series Po Ap FCR (%)
(kQ.cm) (kQ.cm)

F2L6 764.0 (28.6) 157.4 (10.9) 20.5(0.7)

F2L13 514.0 (12.8) 131.8 (14.0) 25.6 (2.4)

F2L6L13 659.1 (34.3) 174.5 (3.3) 26.6 (1.8)

The value in brackets is the standard deviation.

gL
Figure 4. Fractureimages of UHPC specimens
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4.2. Electrical resistivity properties of smart UHPCs under
compression

The utilization of longer fibers (13 mm in length) produced a lower
electrical resistivity of UHPC matrix with 6 mm in length fibers. The
electrical resistivity of F2L6, F2L13, and F2L6L13 was 764.0 kQ.cm, 514.0
kQ.cm, and 659.1 kQ.cm, respectively. In gauge length of measurement
by around 20 mm, longer fibers (13 mm in length) would generate a
better conductive pathway. In addition, brass-coated fibers generated
higher electrical conductivity than stainless-steel fibers and
consequently produced a lower electrical resistivity.

Fig. 5 shows the electrical resistivity responses of the UHPCs
containing short smooth steel fibers under compression. In general, the
electrical resistivity response of the UHPCs under compression can
devide into three stages as follows: (1) the electrical resistivity
significantly decreased as the stress increased from 0 to maximum
stress (omax); (2) after the peak stress, as the compressive stress
decreased, the electrical resistivity continuously decreased until a
minimum value; and (3) as the compressive stress continuously
decreased, the electrical resistivity was almost stable or slightly
increased. In the first stage, as the compressive stress increased prior to
the peak stress, the compressive strain increased and the distance
between adjacent steel fibers decreased while the number of their
connection increased. Thus, the contacting conduction of the
composite increased and consequently its electrical conductivity
increased. In the second stage, the electrical resistivity continuously
decreased even after peak stress because of fibers bridging crack.
During crack opening, as the compressive strain continuously
increased, steel fibers were contacted at the crack position. Thus, the
electrical conductivity of the UHPCs continuously increased even matrix
cracking. In the third stage, the electrical conductive pathways of
conductive fibers were well formed, thus the conductivity of the
composite would be stable when the macro-cracks continuously were
generated. The electrical resistivity in the third stage slightly increased
because of opening macro-cracks. During crack opening, fibers were

pulled out and resulted in gradually increasing the electrical resistivity.
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Figure 5. The electrical resistivity response of smart UHPCs under compression

The UHPC matrix with a combination of both 6 and 13 mmin length
fibers produced better FCR. As the compressive strain at the maximum
compressive stress was significant, the conductive network of F2L6L13
with a combination of both 6 and 13 mm in length produced a better

response and consequently generated a higher FCR.
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Figure 7. Correlation between the compressive stress ratio and FCR of UHPCs

Fig. 7 presents the correlation between the compressive stress
ratio (o/cp) and the FCR of smart UHPC matrices and fitting
equations as follows:

Part 1:6/cp=aFCR+b when0 <o <0.30p

Part 2: 6/, =cFCR?2+dFCR+e when 0.36p < 6 < 6p(3)

In part 1, as the compressive stress increased from 0 to 0.3Gmax,
the composite worked in the elastic region [1,11], and the
compressive stress linearly increased with increasing compressive
strain [1]. In this stage, as the compressive strain increased, the
distance between FFs increased and consequently the electrical
resistivity linearly decreased. In part 2, generation of cracks into
composites resulted in a reconstruction of the conductive network
in the matrices. Thus, in part 2 the electrical resistivity non-linearly
decreased. The correlation between the /o, and FCR in this part
was fitted by a parabolic curve. Fitting values are shown in Fig. 7.

5.CONCLUSIONS

This experimental study investigated the effects of different types
of steel fibers and their hybrid on the mechanical and the electrical
resistivity properties of UHPCs under compression. Some conclusions
are drawn as following:

+ The flowability of fresh UHPCs was almost not influenced by
adding 2 vol% steel fibers, regardless of fiber type. The volume weight
of UHPCs was also little influenced by fiber types.

« The compressive strength of UHPC containing brass coated steel
fibers (13 mm in length, FL13) was higher than that of UHPC containing
FL6 or hybrid of FL13 and FL6.

« The electrical resistivity of UHPC containing FL13 produced a lower
value than that of UHPC containing FL6 or hybrid of FL13 and FL6.

- The addition of a hybrid of FL13 and FL6 provided a better self-
sensing ability (FCR) of UHPCs owing to better conductive network than
adding single type of FL13 or FL6.

« A correlation between FCR and compressive stress of different
UHPCs with different fiber types was obtained. The compressive stress
can be determined based on the FCR of UHPCs under compression or
versus.
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Phan tich cac nhan t6 gop phan nghiém thu
thanh cong du an xay dung tai TP Nha Trang

Analysis of factors contributing to successful acceptance of construction projects

in Nha Trang City
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TOM TAT

Nganh Xay dung & mat trong nhitng déng lyc quan trong nhét cia
nén kinh t& ciia qudc gia. Mac du, Chinh phi nudc ta rét quan tam
dén viec nang cao chét legng cong tac nghigm thu duw an. Nhung
vén |a chi dé rét it dwge xem xét trong céc nghign ciu gan day.
Nghién ciu nay dugc thuc hign nhdm xac dinh va danh gig cac
nhan td anh hudng dén cang tac nghigm thu cang trinh xay dung
tai TP Nha Trang. Phuong phap dinh tinh (phang vén cac cé the
trong linh vurc xay dung), kiém tra da tin céy (Cronbach's Alpha),
v phuong phap gid tri trung binh dé xép hang cac nhan td &nh
huréng. Phang van duge thuc hign trong mat thang vai a2 nha thau
tir vén, co quan nha nudc, chuyén gia, va nha nghién cou vai 13
nhan td &nh hudng dén cang tac nghiém thu. K&t qué xac dinh séu
nhan td chinh va ndm nhén td phu tac dang dén thanh cang cia
qué trinh nghiém thu céng trinh. Dac bigt, nhan td ca trong sd cao
nhét la kiém tra cac ranh gidi la d&t vai céc du an lan can, ke dén
|3 thi cang dang vai thigt ke Nghin ciu nay 3 ngudn tai ligu tham
khao va |a co s d€ cac co quan chirc nang dva ra nhimg quyét
dinh dang dan nhém néng cao chat lrgng cang trinh xay dung.

Tir khaa: Nghiém thu du an; quén Iy duv an; dénh gig chét luong
cing trinh; nhan td anh hueng; du én dau tu.

ABSTRACT

The construction industry is one of the most important drivers of
the nation's economy. Although, our government is very
interested in improving the quality of project acceptance work.
However, it is a little attention topic in recent studies. The study
was conducted to identify and evaluate the factors affecting the
acceptance of construction works in Nha Trang City. Qualitative
method (interview with individuals in the field of construction),
reliability test (Cronbach's Alpha), and mean value method to rank
influencing factors. Interviews were conducted over a month with
02 consulting contractors, state agencies, experts, and
researchers with 13 factors affecting the acceptance work. The
results identify seven main factors and 4 sub-factors that impact
the success of the project acceptance process. In particular, the
factor with the highest weight is checking the land boundaries
with neighboring projects. followed by construction in accordance
with the design. This study is a reference source and a basis for
authorities to make the right decisions to improve the quality of
construction warks.

Keywords: Project acceptance; project management; project
quality assessment; influential factors; investment projects.

1. GIGI THIEU

Dam bao chat lugng la van dé sdng con cla céng trinh xay
dung lién quan dén yéu té ky thuat, an toan, thdm my, va bén
viing [1]. That vay, nhiéu nghién ctu trudc day trén thé gisi nhan
dinh viéc dam bao chat lugng la mét tiéu chi quyét dinh dén su
thanh cong cta dy an xdy dung. Vi du, Soewin va Chinda [2] phat
trién khung danh gia hiéu qua thi cong. Két qua thuc nghiém cho
thay nhan t6 thai gian, chi phi, chat lugng, va an toan & suic khoe
dugc xem la bén yéu té quan trong nhat dén viéc thi cong dat chat
lugng. Nghién ctu cta Albtoush va cong su [3] dé xuat cac yéu t6
quan trong va quan trong nhat déi véi su thanh cong cta du én
xay dung la: yéu té lién quan dén chat lugng, yéu té lién quan dén
chi phi, yéu t6 lién quan dén thai gian, yéu té lién quan dén hop
déng va cac yéu té lién quan dén bén ngoai. Két qua gilp cac bén

lién quan cta du an cai thién hiéu suat du an xay dung bang cach
xac dinh cac yéu t6 anh hudng dén su thanh céng cltia du &n. Hién
nay, Cac néi dung chi tié€t clia cong tac quan ly chat lugng cong
trinh xay dung dugc thé hién ré trong nghi dinh s6 06/2021/NB-CP
[4]. Tuy nhién, trong qua trinh thuc hién dy an C6 nhiéu yéu t6 anh
hudng dén chat lugng clia cong trinh xay dung. Céng tac nghiém
thu dugc danh gia cé vai trd quan trong bac nhat dé dam bao chéat
lugng cong trinh. Péng va Giau [5] phan tich thuc trang va dé xuat
gidi phap nang cao hiéu qua du an xay dung.

Quad trinh nghiém thu va hoan thanh céng trinh xdy dung la
mot giai doan quan trong trong qua trinh xay dung. Tuy nhién,
nhiéu céng trinh van gap phai van dé vé dam bao tién d6 thi cong
va chat lugng dy &n. Diéu nay dat ra cau hoi vé cac yéu t6 anh
huéng dén qua trinh nghiém thu va hoan thanh céng trinh xay
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dung ma can dugc nghién clu va phan tich dé t6i uu hoa qua trinh
nay. V&i muc tiéu dua tinh Khanh Hoa la thanh phé truc thudc
Trung uong vao nam 2030, Nha Trang dugc dinh hudng la hat
nhan véi su bung né cta cac du an xay dung. Do d6, viéc dam béo
chat lugng cac du an xay dung la van dé c6t 16i cho su phat trién
bén viing clia thanh phd. Nghién clru nay dé xudt cac nhan t6 anh
huéng dén sy thanh céng clia nghiém thu hoan thanh dy &n xay
dung. TU d6, danh gia muc d6 anh hudng clia cac yéu té trén dén
qua trinh nghiém thu céng trinh & Nha Trang. Cuéi cuing, ki€én nghi
céac giadi phap dam bao chat lugng qua trinh nghiém thu du an.

Cac noi dung con lai dugc bé cuc nhu sau. Phuong phéap
nghién ctiu dugc thé hién & phan 2. Phan 3 mé ta trudng hop thuc
nghiém tai TP Nha Trang, va két qua, va Phan 4 la két luan va kién
nghi cda nghién cdu.

2. PHUONG PHAP NGHIEN CUU

2.1 Mé hinh dé xudt

Nghiém thu la budc thdm dinh cudi cung dé dua du an vao
hoat dong. Do d6, n6 la chia khoa cho su thanh céng clia bat ky du
an xay dung dé thé hién su cam két clia nha thau vé tién do, chat
lugng va bao hanh coéng trinh véi chd dau tu. Qua trinh nghiém
thu do cac co quan c6 thdm quyén thuc hién trén co s& cac hé so
ky thuat va cac bién ban nghiém thu chat lugng cong trinh.

Trong nghién cliu nay da dé xuat cach ti€p can dé phan tich cac
nhan t6 anh hudng dén chat lugng cong tac nghiém thu céng trinh
xay dung. Cach ti€p can nay bao gdm cac budc sau: chon khu vuc
nghién ctu, dé xuat cac nhan t6 anh hudng dén nghiém thu céng
trinh, thu thap s6 liéu phdng van, danh gia dé tin cay cda dir liéu, xép
hang muc d6 anh huédng cla cac nhan t6, va dé xuat cac giadi phap
nang cao chat lugng cong tac nghiém thu. Dau tién, nhém tac gia lua
chon TP Nha Trang la khu vuc ti€n hanh nghién ctru. Thit hai, nghién
cltu dé xuat 13 yéu t6 anh hudng I16n dén su thanh cong ctia cong tac
nghiém thu céng trinh xdy dung. Thit ba, nhom tac gia thu thap két
qua tir cdc mau phong van tai TP Nha Trang trong khoédng thoi gian
hai thang. Thi tu, nghién ctu danh gia muc d6 tin cdy cta s6 liéu dua
vao chi s6 CA (Cronbach’s Alpha). Tiép theo, nghién ctru xép hang mdic
dé anh hudng cla cac yéu t6 trén dua theo gia tri trung binh. Cuéi
cling, nghién ctiu kién nghi cac gidi phap dam bao chat luogng cong

tac nghiém thu trén co s& két qua phan tich thuc nghiém. Hinh 1 thé
hién cdu trdc ctia quy trinh nghién cuu.

C6 nhiéu phuong phap dé xu ly sé liéu nhu Microsoft Excel, SPSS,
STATA, Eviews. Trong d6, SPSS dang dugc st dung phé bién véi mot
s8 uu diém vuot trdi bao gdm giao dién truc quan dé st dung, tuong
thich v&i cac phan mém khac (vi du Microsoft Word), kha nang phan
tich phuong sai, va phan tich nhiéu chiéu. Do vdy, phan mém phan
tich théng ké SPSS 20.0 dugc st dung dé danh gia do tin cdy va xép
hang muic dé anh hudng trong nghién ctu nay [6].
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2.2 Xdy dung biéu méau khdo sat

Nghién ctru d€ xuat 13 yéu t6 anh hudng dén thanh coéng cla
nghiém thu céng trinh nhu Bang 1. Nghién ctu nay ti€p can dua
trén khado sat bao gdbm bang cau hai trong thang 8/ 2023. Bang
khao sat da dugc gli dén cac ca nhan co lién quan dén cac cong
trinh xay dung trén dia ban TP Nha Trang (bao gém co quan nha
nudc, nha thau tu van va thi cong, cac chuyén gia, va nha nghién
clru). Bang khao sat gébm hai phan chinh. Phan dau tap trung vao
khao sat cac yéu t6 anh hudng lién quan dén nghién ctru. Nhiing
ngudi dugc hoi dugc Danh gid muc d6 quan trong cla tiing bién
s6 dua vao thang diém Likert nam diém (1 = Khéng quan trong; 2
= Tuong déi quan trong; 3 = Quan trong; 4 = Rat quan trong; 5 =
Tuyét d6i quan trong) [7]. Phan sau lién quan ly lich cla ngudi
dugc phdng van (bao gém vi tri cdng tac, loai hinh té chic, va nam
kinh nghiém). T8ng s6 52 két qua khao sat hop Ié da nhan lai. S6
lugng mau tuy khong dugc nhiéu nhung van dat kich thudc mau
t6i thiu theo [8]. Chi tiét mau phdng van dugc trinh bay & Hinh 2

Bang 1 Cac yéu t6 anh hudng dén céng tac nghiém thu céng trinh xay dung tai Nha Trang

Ky hiéu Yéu té anh huéng Gidi thich

TN1 Cong trinh thi cdng ding véi thiét ké Thi cong tuan tha ding véi ban vé thiét ké dugc duyét

TN2 Dam béao ti€n dé thi cong Nha thau phai dam béo duing tién do thi cong theo hgp dong

™3 Cam két clia cdng ty vé tréch nhiém biao hanh Nha.'Ehau c6 trdch nhiém va nghia vu bdo hanh céng trinh sau khi
nghiém thu

TN4 Chét lugng h6 so hoan cong Nha thau 1ap hé so hoan cong dung theo quy dinh nha nudc

NS Cac bién phap bao dam an toan trong céng trinh xdy | Nha thau phai ddm bao an toan lao dong cong trudng trong qua

dung trinh thi céng

TN6 Chét lugng bién phap thi céng cong trinh Nha thau phai dam bao chat lugng cac bién phép thi cong

TN7 K&t qua cac thi nghiém xac dinh chat lugng cong trinh Dam bao dat két qua nghiém thu theo tiing giai doan thi céng

TN8 Tuan thi cac tiéu chudn trong xay dung Thi c6ng dadm bdo cac tiéu chudn thi cdng va nghiém thu hién hanh

NG Tuan tha céc chi dan ky thuat ciia nha san xust Thl‘ cczng ttian tha theo dung cac chi dan ky thuat kién nghi cla
nha sdn xuat

TN10 Khéi lugng thuc té clia cong trinh so vai thiét ké dugc duyét KIeAm traﬂsu phu hc-."? glya khéi luong thuc t€ va khoi Iuigng dugc
phé duyét trong thiét ké

TN11 Chat lugng thuc té clia cong trinh so vai thiét ké dugc duyét K'A,em :“a S'{phu hop vé chat lugng gitia thuc té thi cong va thiét
ké phé duyét

TN12 Séenr; :rr\laniet qua do dac, quan trac lun cta cdc hang muc Do dac va quan trac lan lién tuc trong sudt qua trinh thi cong

TN13 | Kiém tra cac ranh gidi |6 dat véi cac cong trinh 1an can Dam bao ranh gidi véi cac cong trinh lién ké
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Hinh 2. Bang cau hdi khdo sat

2.3Phdn tich dé tin cdy CA (Cronbach’s Alpha)

Nghién cttu nay sir dung chi s6 tin cay CA dé danh gia muc do
lién két gilta cac nhan t6 dé xuat trong thang do tuong quan va dé
kiém tra d6 chinh xac va tinh 8n dinh cta thang do. Cac nghién
clu trudc day da danh gia hé s6 CA dé dat dugc thang do tét. Cu
thé, hé s6 CA dat tir 0.7 trd 1én dugc danh gia la mot thang do tét
[10]. Céng thuc d6 tin cay CA thé hién nhu sau.

2
a= - [1 ZZS] M)
n-1 S

Trong d6, n thé hién s l1an khao sat, S? thé hién phuong sai
cuta lan do th i, S2 thé hién phuong sai ctia téng cac 1an khao séat.

Mét chi s6 quan trong khéac dé€ danh gia dé tin cay cla di liéu
la hé sé tuong quan bién téng (Corrected Item - Total Correlation)
dugc dung dé danh gia su tuong quan gilta tiing bién quan sat véi
céc bién con lai. Gid tri hé sé tuang quan bién téng cang cao déng
nghia sy tuong quan thuan tiing bién quan sat véi cac bién con lai
trong thang do cang Ién. Theo Cristobal va céng su [11], gia tri
tuong quan bién téng tir 0.3 trd [én d3m bdo mot thang do t6t. Do
d6, chiing t6i xem xét loai b nhing nhan t6 co gia tri tuong quan
bién téng nh6 hon 0.3.

2.4 Xép hang muc d@6 anh hudng cda cdc yéu té dén thanh céng
cta nghiém thu céng trinh xdy dung

Sau khi danh gia mdc do tin cdy cta di liéu, nghién ctiu tién
hanh xép hang muic do anh hudng clia cac yéu t6 dén thanh cong
cla nghiém thu hoan thanh cong trinh xay dung theo gia tri trung
binh (MS). Gia tri nay dugc tinh toan theo céng thic cda Cheung
va cong sy [12].

Ms = ZNXS 2)

Trong d9, s thé hién trong s6 cia mbi nhan t6 trong thang dé
(gid tri S trong khodng 1 dén 5 theo thang diém Likert), n thé hién

s6 d6i tugng phéng van tuong dng vdi trong s6 S, va N thé hién
téng s6 d6i tuong phdng van.

3. TRUGNG HOP THU'C NGHIEM TAI TP NHA TRANG

3.1 Théng tin khdo sat

Sau khi t8ng hgp két qua khéo sat, nghién ctu nhan thay s6
liéu c6 dé tin cay kha cao vai su phan bé déu vé nam kinh nghiém,
vi tri cong tac va loai hinh t6 chuc clia ngudi dugc phdng van. Theo
s6 nam kinh nghiém clGa ngudi phong van (hinh 3), ti€p theo
nhom 6 - 10 nam chiém ty I& I6n nhat véi 42%, nhom <= 5 nam vai
29%, con lainhdm 11 - 15 ndm véi 19% va nhdm >15 nam véi 10%.
Tuy hai nhém chuyén gia 11 - 15 ndm va >15 nam chiém ty trong
nhé trong mau phang van nhung nhom nay déng vai tro rat quan
trong dén két qua phong van.

]ﬂ%.

s<=5pnim ®=6-10ndm =11-15nim

* 15 niim

Hinh 3. Thng ké thdng tin phdng van theo nam kinh nghiém

Theo loai hinh t8 chic cda ngudi phdng van (hinh 4), nhém
nha thau thi cong chiém ty 1& I6n nhat véi 35%, tiép theo nhom co
quan nha nudc véi 29%, con lai nhém nha thau tu van véi 23% va
nhém chuyén gia, nha nghién ctiu véi 7%.

;

= Nha thiu thi céng

= Cor quan nha nude
= Chuyéén gia, nha nghién ciu = Nhi thiu t vin
Hinh 4. Thng ké thdng tin phdng van theo hinh thic t§ chiic
Theo vi tri cong tac cla ngudi phong van (hinh 5), nhom
chuyén vién ky thuat chiém ty Ié I6n nhat véi 58%, tiép theo nhom
truéng phong véi 19%, con lai nhém ¢ van ky thuat véi 13% va
nhom c6 van ky thuat véi 10%.

58%

= Gidgm dic/P. Gidm doe = C6 viin k§ thuit

= Trucmg phong Chuyén vién k¥ thudt

Hinh 5. Thong ké thdng tin phdng van theo vi tri cong tac
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3.2 Phan tich d¢ tin cay du liéu

Bang 2 thé hién két qua hé s6 CA cla nghién cliu vdi gia tri la
0.832. Ngoai ra, badng 3 thé hién hé sé tuong quan bién téng cla
ting yéu t6. Theo bang 3, bién quan sat TN3 (Cam két ctia cong ty
vé trach nhiém bao hanh) va TN10 (Khéi lugng thuc té clia cong
trinh so vai thiét k& dugc duyét) cé tucng quan bién téng bing
0.153 va 0.129 (nho hon 0.3). Bién quan sat TN3 va TN10 giai thich
y nghia rat yéu nén sé dugc loai bé khoi thang do.

Bang 2 Gia tri d6 tin cay cta dit liéu ban dau

TN10 49 29.333 0.129 0.844
TN11 48.65 27.603 0335 0.831
TN12 48.62 25.81 0.515 0.818
TN13 48.31 25.158 0.553 0.815

Sau khi loai bd bién quan sat TN3 (Cam két ctia Cong ty vé
trach nhiém bao hanh) va TN10 (Khéi lugng thuc té clia cong trinh
5o vdi thiét ké dugc duyét), gia tri do tin cay CA cla nghién ctu
hién tai cho ra 0.855 > 0.70 phtu hgp cho phan tich tiép theo, dugc
thé hién & bang 4.

Bang 4 Gia tri hé s6 CA sau khi loai b nhan t6

Gia tri dé tin cay CA S6 luang nhan t6

0.855

1

3.3 Xép hang muc @6 anh hudng cta cdc nhdn té dén chdt luong

Gia tri d6 tin cay CA S6 luong nhan t6
0.832 13

Bang 3 Hé s6 tuang quan bién t8ng cho tiing yéu té

A ax Tr};ng Phuong sai Hé s6 Hé s6 do
Nhan t6 binh AR
2 thang do tuong tin cay CA
anh thang do p ) X .
, v ) néu loai quan bién néu loai
huéng néu loai 2
bién tong bién
bién

TN1 48.38 26.437 0.577 0.814
TN2 48.81 27.217 0.482 0.82
TN3 48.38 29.496 0.153 0.84
TN4 48.73 24.906 0.608 0.81
TN5 48.54 25.116 0.663 0.806
TN6 48.73 26.789 0.486 0.82
TN7 48.58 27.229 0.43 0.824
TN8 48.77 25.906 0.65 0.809
TN9 48.81 25.884 0.628 0.81

Bang 5 Hé s tuang quan bién t8ng cho tling nhan té

céng tdc nghiém thu

Két qua tinh toan va xép hang muc dé anh huéng cda cac nhan
t6 anh hudng dén thanh céng clia cong tac nghiém thu cong trinh
xdy dung dugc trinh bay trong Bang 5. Nghién ctiu téng hgp sau
nhan t8 dugc xem la anh hudng quan trong dén thanh céng cla
nghiém thu hoan thanh céng trinh véi MS > 4.0 1 kiém tra cac
ranh gidi 16 dat véi cac cong trinh lan can, thi cdng ding véi thiét
ké, cac bién phap bao dam an toan trong cdng trinh xay dung, két
qua céc thi nghiém xac dinh chat lugng céng trinh, kiém tra két
qua do dac, quan trdc lun clia cac hang muc cong trinh, va chat
lugng thuc té clia cong trinh so vai thiét ké dugc duyét. Cac nhan
t6 con lai tuy anh hudng it hon nhung khéng vi thé ma cha quan
dé dam bao cong tac nghiém thu dat hiéu qua cao.

o ] Gia 'Eri Giel’a tri Gia tri D6 léch Xép
Nhan t6 anh huéng N nh9 Idr: trl‘mg chuan hang
nhat nhat binh
Kiém tra cac ranh gidi 16 d&t véi cac cdng trinh 1an can 52 2 5 438 0.889 1
Cong trinh thi cdng dung vdi thiét ké 52 3 5 4.31 0.673 2
Céc bién phap bdo ddm an toan trong céng trinh xay dung 52 2 5 4.15 0.777 3
Két qua céc thi nghiém xac dinh chét lugng cong trinh 52 3 5 4,12 0.704 4
Kiém tra két qua do dac, quan trdc lin clia cdc hang muc coéng trinh 52 2 5 4,08 0.837 5
Chat lugng thuc té€ ctia cong trinh so vdi thiét ké dugc duyét 52 2 5 4.04 0.766 6
Chat lugng ho so hoan cong 52 2 5 3.96 0.862 7
Chat lugng bién phap thi céng cong trinh 52 3 5 3.96 0.713 8
Tuan tha céc tiéu chudn trong xay dung 52 3 5 3.92 0.682 9
Dam bao tién dé thi cong 52 3 5 3.88 0.646 10
Tuan thu cac chi dan ky thuat cta nha san xuat 52 2 5 3.88 0.704 1

Bang 6 Hé s tuang quan bién t8ng cho tiing nhan té theo tiing nhém

Chung Co quan nha nuéc Nha thau thiét ké va thi cong
Nhén t6 anh huéng . S6 trung . S6 trung . S6 trung
Xéphang | Ty 7 | Xéphang | T Xép hang binh
Kiém tra cac ranh gidi |6 dat vai cac cong trinh lan can 1 4.38 1 4.4 2 4.17
Cong trinh thi cdng dung vdi thiét ké 2 431 2 44 1 4.23
C?c bién phap bao ddm an toan trong céng trinh 3 415 6 407 5 403
xady dung
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th qua cac thi nghiém xac dinh chat lugng céng 4 412 3 42 4 403
trinh

Kiém tra ketﬂqua QO dac, quan trac lin ctia cac 5 408 10 3.03 3 407
hang muc céng trinh

Chat qunf_; thyc té chia cong trinh so véi thiét ké 6 404 4 42 6 397
dugc duyét

Chét lugng hé so hoan cong 7 3.96 8 4 8 3.9
Chat lugng bién phap thi cong céng trinh 8 3.96 9 4 9 3.8
Tuan thd céc tiéu chudn trong xay dung 9 3.92 5 4.07 11 3.73
Dam bao tién dé thi cong 10 3.88 11 3.73 7 3.9
Tuan thd céc chi dan ky thuat ctia nha san xuat 11 3.88 7 4 10 3.73

Ngoai ra, nghién ctiu xép hang cac nhan t6 anh hudng theo
quan diém cla hai thanh phan tham gia chinh dén coéng tac
nghiém thu c6ng trinh xay dung la co quan nha nudc va nha thau
thiét k& va thi céng, dugc thé hién & bang 6. Nghién ctu nay tién
hanh xét ndm nhan t& anh hudng quan trong theo quan diém céc
bén tham gia khac nhau. Theo nhém co quan nha nudc, nhan t6
ki€ém tra cac ranh gigi 16 dat vdi cac cong trinh 1an can dugc xem la
quan trong nhat, ké ti€p la cong trinh thi cdng ding vai thiét ké,
két qua céc thi nghiém xéac dinh chat lugng cong trinh, chat lugng
thuc té cia céng trinh so vai thiét ké dugc duyét, va tuan thu cac
tiéu chuan trong xay dung. Theo nhém nha thau thiét k& va thi
c6ng, nhan té cong trinh thi céng ding véi thiét ké dugc xem la
quan trong nhat, k& tiép 1a kiém tra cac ranh gidi 16 dat véi cac
cong trinh 1an can, kiém tra két qua do dac, quan trdc lan cla cac
hang muc céng trinh, két qua cac thi nghiém xac dinh chat luong
cong trinh, va cac bién phap bdo ddm an toan trong céng trinh xay
dung. Nhdém co quan nha nudc quan tam nhat dén yéu té ranh
gidi 16 dat va sau dé la chat lugng cong trinh. Trong khi d6, nhom
nha thau thiét ké va thi cdng quan tdm nhat dén nhan t6 chat
lugng céng trinh va sau d6 la ranh gidi 16 dat. Bén canh do, céc
nhan t6 chat lugng hé so hoan cong, chat luong bién phap thi
céng cong trinh, ddm bao tién do thi cong, tuan thu cac chi dan ky
thuat cta nha san xuat khéng dugc danh gia cao vé muc do anh
huéng & cd phuong dién danh gid theo nhém riéng biét va danh
gia chung. Mét s6 quan diém khac biét ton tai trong phan tich nhu
sau: nhom nha thau thiét ké va thi cdng danh gid cao nhan té tuan
tha cac tiéu chudn trong xay dung. Tuy nhién nhém cg quan nha
nudc va danh gia chung lai c6 quan diém ngugc lai; nhém co quan
nha nudc khong danh gia cao nhan t6 kiém tra két qua do dac,
quan trdc lin clia cdc hang muc céng trinh. Tuy nhién, nhém nha
thau va déanh gia chung lai c6 quan diém ngugc lai. Nhu vay, chi c6
hai nhan t6 kiém tra cac ranh gi6i 16 dat véi cac cong trinh 1an can
va cong trinh thi cdng dung vdi thiét ké dugc tat ca cac bén tham
gia déng quan diém danh gia trong nhém hai nhan té quan trong
nhat anh hudng dén sy thanh céng clia cdng tac nghiém thu cong
trinh xay dung.

4, KET LUAN VA KIEN NGHI

Két qua thuc nghiém cta nghién ctu da dua ra sau nhan té
chinh tac dong dén thanh cong cta qua trinh nghiém thu cong
trinh. Dic biét, nhan t8 c6 trong s6 cao nhat la kiém tra cac ranh
giGi 16 dat véi cac du &n lan can, k& dén 1a thi céng dung véi thiét
ké. Nghién ctiu nay la nguén tu liéu tham khéo va |1a nén tang dé
cac co quan ban nganh lién quan dua ra nhiing chu truong nang
cao hiéu qué quan ly chat lugng céng trinh xay dung. Tuy nhién,
nghién ctu nay c6 mot s6 han ché bao gém pham vi nghién ctu
chi tai TP Nha Trang, s6 lugng mau khéo sat chua nhiéu, va chua
phan tich sdu vé cdc nhom yéu t6 anh hudng dén cdng tac nghiém

thu. Trén co s& dé, chung t6i dé xuat mé réng pham vi cling nhu
sO lugng mau khao sat, déng thaoi xem xét két hgp cac phuong
phap khac dé khac phuc nhugc diém cla phuong phap théng keé.
Trén co s& cac phan tich dua trén sé liéu khdo sat, chung t6i dé
xudt moét sé giadi phap nang cao hiéu qua céng tac nghiém thu
cong trinh xay dung nhu sau.

e Nha thau xay dung nén chu trong mét sé nhan t6 anh hudng
dugc nhém co quan nha nudc danh gid quan trong. Do do, nha
thau thiét k& va thi cdng nén cé nhiing gidi phap thiét thuc dé
nang cao chat lugng cong trinh nhu kiém tra ranh gidi cac 16 dat,
dam bdo chat lugng thi cong dung vdi thiét ké, cac két qua thi
nghiém, va tuan thi cac tiéu chuan trong xay dung.

e Vé phan don vi quan ly nha nudc, can dong hanh va hé trg
nha thau trong céng tac phé duyét, kiém tra, va gidm sat cong
trinh xay dung. Déng thdi, cac s& ban nganh lién quan can tuan
thu viéc lua chon nha thau khao sat, thiét ké, thi cong dam bao
diéu kién nang luc nham dam bao chat lugng céng trinh.
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TGM TAT

(T céc thanh phe lén hign nay quy dat dang han hep, mat da xay
dung han ché, vi thé nhu cdu can khai thac thém cac khéng gian
cia tAng hdm dang tang lén, dong thi mat s cang trinh giao
thang hién dai bén duai mat d&t nhu tau dign ngdm, nha ga cing
dang phat trién. Viec thi cang hd' dao sau cla cac cang trinh nay
rat phic tap, cd nhigu rii ro lign quan dén chuyén vi va dn dinh
tdng thé hd dao.

Cac y&u td anh hudng dén chuyén vi va dn dinh hi dao, hién nay
dang duge cac nha nghién ciu khoa hoc rét quan tam. Nghién ciu
nay tmg dung phuang phép phan tir hitu han, danh gia anh huing
cia chiéu sau, bé day tuang vay, khoang cach cac thanh ching
theo phuong ngang va lyc kich trudc trong cac hé chang dén
chuygn vi cda trang vay hd dao sau.

Tir cac ket qua nghién ciru cho thay chigu sau, bé day coa twang
véiy |a nhitng nhan td ca nhiéu anh hedng dén chuyén vi va dn dinh
tdng the cda tuang vay hi dao. Khodng cach céc thanh ching theo
phueng ngang va lyc kich truac trong céc hé chdng anh hudng rét
lan dén di cing ting thé cda trang vay va chuyén vi ngang cia
tirirng vay hdl dao séu.

Tir khod: Chuyén vi; chiu sau; bé day; tuamg vay; khoang céch
thanh chéng; lyc kich trude.

ABSTRACT

Currently, the land fund in big cities is becoming increasingly limited,
leading to an increase in the demand for underground space
exploitation. These underground spaces include basements of high-
rise buildings, underground traffic works such as subway tunnels,
underground stations. The construction of deep excavation of these
underground works is very complicated, there are many risks related
to displacement and overall stability of the excavation.

The factors affecting the displacement and stability of the deep
excavation are currently of great interest to researchers. This
study applies the finite element method to evaluate the effect of
diaphragm wall depth, thickness, the struts spacing in the
horizontal and the magnitude of preloads in the support systems
on displacement of diaphragm wall of deep excavation.

From the research results, it is shown that the depth and thickness of
the diaphragm wall are factors that have a lot of influence on the
overall displacement and stability of the excavation diaphragm wall. The
struts spacing in the horizontal and the magnitude of preloads in the
support systems greatly affect the overall stiffness of the diaphragm
wall and the lateral displacement of the deep excavation diaphragm wall.
Keywords: Displacement; depth; thickness; diaphragm wall;
spacing of struts; preloads.

1. GIGI THIEU

Viét Nam néi chung, TP.HCM néi riéng dang trong qua trinh
phat trién kinh va té xa hoi trong dé 6 linh vuc xay dung dang
phat trién manh. Tuy nhiém thi quy dat & trung tam Thanh phd
dang han hep dan va mat dé xay dung han ché, vi thé cac Chu
dau tu luén uu tién khai thac cac khong gian trén mat dat dé sur
dung cho kinh doanh va dich vu, cac khéng gian cho bai dé xe,
cac cong trinh phu trg nhu bé nudc ngam, bé nudc chita chay,
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kho chia hang, thudng dugc bé tri & cac ting ham. Vi vay dé dap
ung nhu cau st dung, can khai thac nhiéu hon cac khéong gian
bén dudi mat dat dé lam tdng ham cho cac céng trinh. S6 tang
ham tang, chiéu sdu h6 dao tang sé kéo theo bai toan thi cong hé
dao sau rat phuc tap va cé rat nhiéu rdi ro lién quan chuyén vi
tudng vay hé dao sau, chuyén vi hé dao, sut lin nén dat, dnh
hudng dén két cau va kién tric cong trinh 1an can va hau qua
nghiém trong hon la dnh hudng dén tinh mang con ngudi. Ngoai
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ra tai cac Thanh phé 16n dang phat trién mot sé loai hinh giao
théng hién dai nhu tau dién ngam, nha ga dudi mat dat, viéc thi
céng cac cong trinh nay trong diéu kién bén dudi mat dat can
tinh toan thiét ké bién phap thi cong ddm bao cac yéu cau vé
chuyén vi, 8n dinh, d€ han ché& anh hudng dén céac céng trinh lan
can. Dic biét cac hé dao sau dé thi cong tdng hdm nha cao ting &
lan can cac cong trinh ngam nay can phai dam bao rat nhiéu yéu
ciu khat khe vé chuyén vi va bién dang nén dat.

Vi vay cac yéu t6 anh hudng dén chuyén vi ngang cuta tudng
vay hé dao sau trong qua trinh thi céng la van dé can dac biét luu y.
Cac yéu t6 nhu chiéu sau, bé day cla tudng vay, khodng céach cac
thanh chéng theo phudng ngang, luc kich trudc trong cac hé
chéng ngang anh huéng nhu thé nao dén chuyén vi ngang clia
tudng vay, dang dugc cac ky su thiét ké bién phap thi céng hé dao,
cac nha nghién ctiu khoa hoc trong nudc va quéc té rat quan tam
va co rat nhiéu céng trinh nghién ctu lién quan dén diéu nay. Cac
nghién ctu da dugc cac tac gia cong b6 trén cac tap chi, hdi nghi
trong nudc va qudc té dién hinh a Bryson va Zapata-Medina (2007)
da tim cac tac dong cua viéc thi céng tuong vay déi vai bién dang
nén dat va két luan rang bién dang lién quan dén qua trinh thi cong
tudng chan c6 thé chiém tir 25% dén 30% trén t8ng sé bién dang
cla tudng vay hé dao, tac gia dé xudt nén ké thém cac dnh hudng
cla qua trinh thi cdng vao mo hinh dyu doan bién dang nén dat. Aye
va cOng su (2020) phan tich Ung xdr cha tudng vay cing doi véi
céng trinh hé dao sau, nghién ctu lam rd cac thong sé vé dd cing
udn, gia tri chuyén vi, do cling téng thé clia tudng vay ty & véi
chiéu sau tudng vay va két luan khi ting do6 ciing téng thé sé lam
gidm dang k& chuyén vi clia tudng vay, & cac tang dia chat sau hon,
tinh chat ctia dat thay déi sang dat sét cling sé lam dé cling clia céc
I6p dat nay tang lén, dong thai khi chiéu sau mai tudng vay da du
dai thi viéc tang thém chiéu sdu chon tudng sé khong anh hudéng
dén chuyén vi cGa tudng vay.

Wong va cong su (1996) nghién ctu (ing x{ clia tudng vay ho
dao sau va rut ra két luan doi véi trudng hgp tudng vay hé dao céd
chan tudng dugc cdm vao trong tang I6p dat clng sé lam giam rat
dang ké gia tri chuyén vi ngang cla tudng vay. CHEN va GONG
(2020) nghién ctu anh hudng cua cac thong s6 tudng vay dén bién
dang ctia hé dao, tac gid ing dung phuang phap phan tr hitu han
phan tich va két luan: Khi tang d6 day hodc tang mé dun dan hoi
hodc tang d6 sau chén tudng thi bién dang cta tudng va dé lun
nén dat bén ngoai tudng sé giam. Khi tang d6 day hodc tang mé
dun dan hoi cia tudng thi moment udn clia tudng tang 1én. D6 sau
chon tudng khéng anh hudng dén ndi lyc trong tudng. Tha tu muic
d6 anh hudng dén chuyén vi clia tudng la d6 day tudng - mé dun
dan héi - d6 sau chén tudng.

Ta Quéc Hung va cdng su (2021) nghién ctu tuong quan gitia
chuyén vi vé6i bé day va chiéu sau cla tudng vay, tac gia két luan
rang bé day tudng vay cé anh hudng dén chuyén vi ngang nhiéu
hon 1a chiéu sau, khi ting bé day tudng sé lam gidm chuyén vi
ngang clia tudng, khi tang chiéu sau tudng vay hau nhu khong lam
anh hudng dén chuyén vi cGa tudng vay. Lings va cdng su (1991) so
sanh Ung x{ cla tudng vay hd dao sau so vai két qua thiét ké va
quan trac, tac gia nhan thay rang khi thi céng tudng vay lién tuc da
lam gidm rat dang ké &p luc ngang clia dat, cac gia tri chuyén vi, luc
doc trong thanh ch6ng, moment uén cla tudng bé hon so véi két
qua tinh todn. Goh (1990) da dénh gia anh hudng cac dac trung
hinh hoc clia tudng vay va da dua ra két luan bé day cla tang l6p
dat sét phia dudi hé dao, chiéu sau tudng vay va do cling tudng vay
la nhiing yéu t8 quan trong anh hudng nhiéu dén 6n dinh cta nén
dat. MASUDA va cong su (1994) du doan chuyén vi ngang cla
tudng vay hé dao sau, tim ra méi tuong quan gilra cac yéu t6 anh

hudng dén chuyén vi tudng vay va mic dé dnh hudng theo thur tu
nhu: 1-Tinh chat ctia dat nén, dac biét 1a mé dun dan hoi; 2- Kich
thudc hinh hoc cta tudng; 3- Khoadng cach cac thanh chéng
ngang/sé lugng thanh chéng; 4- Diéu kién thi cong dao dat, luc
kich trudc trong thanh chéng. Hidayat (2021) nghién ctu vé viéc
thay déi khoang cach cac thanh chéng ngang cla tudng vay hd
dao theo phuong ding va phuong ngang, tac gia cho rang khoang
cach cac thanh chéng theo phuong ding va phuang ngang déu cé
vai trd quan trong nhu nhau, cé y nghia nhu nhau d6i véi chuyén vi
ngang cla tudng vay, muc chénh léch téi da la khoang 0.06%.
Hamzah va céng su (2019) nghién ctru vé 8n dinh cla tudng vay khi
dao sau, ung dung Plaxis 2D d€ lam rd cac yéu t6 anh hudng dén én
dinh tudng vay va két luan dé cling cla tudng cang 16n thi chuyén
vi ngang clia tudng sé cang giam, tuy nhién khi gia tang do cing
clia tudng sé di kém véi ndi luc trong tudng sé tang lén. Fekadu
(2010) nghién cttu cac tham s6 clia h6 dao sau c6 tudng vay va két
luan khi tang chiéu sau chén tudng sé lam giam bién dang nén dat
va tang én dinh & day hé dao, sir dung cac thanh chéng ngang lam
gidm dang ké bién dang nén dat xung quanh hé dao. Di va cdng su
(2023) danh gia tac dong cla viéc diéu chinh lyc doc truc trong
thanh chéng va chiéu dai clia cac thanh chéng dén chuyén vi tudng
vay ho dao va dua ra két luan: Luc doc truc trong cac thanh chéng
¢6 anh hudng dang ké dén chuyén vi tudng vay, khi ting déng thai
Iuc doc truc trong cac hé chéng sé c6 tac dung kiém soat chuyén vi
tét hon khi tang cuc bé mét hé chéng. Hwang va Wong (2018a)
nghién ctiu anh hudng cla viéc gia tai trudc trong cac thanh chéng
ngang cua tudng vay ho dao va két luan tai kich trudc trong cac
thanh chéng sé tac dung ting d6 cing téng thé cla tudng vay.
Hwang va Wong (2018b) phan tich cac yéu t6 anh hudng dén
chuyén vi tudng vay hé dao sau va két luan: Bé rong clia hé dao, bé
day clia tudng vay va dé 1én cua tai doc truc c6 anh hudng rat dang
ké dén chuyén vi tudng vay. Khi ap tai trudc trong thanh chéng c6
tac dung giéng nhu ting bé day cta tudng. Anh hudng cla viéc
ting chiéu sau tudng dai vdi chuyén vi tudng vay la khéng dang ké
khi chiéu sdu cua tudng da dat dén do sau téi ngudng nhat dinh.
Viéc tang chiéu sau cla tudng vay sé lam tang én dinh chan tugng.

Tuong vay hé dao sau dugc ting dung trong linh vuc xay dung
tur rat lau, cac dé tai nghién ctu vé nhiing nhan t6 anh huéng dén
chuyén vi tudng vay dang dugc cac nha nghién ctiu kha quan tam,
tuy nhién dén thai diém hién tai chua c6 nhiéu dé tai nghién ctiu vé
cac yéu t6 anh hudng dén chuyén vi cla tudng vay hé dao sau thi
cOng theo bién phap Bottom-up tai khu vuc quan Tan Binh.

2. PHUONG PHAP NGHIEN CUU

Nghién ctiu nay ting dung phuong phap phan ti hitu han, st dung
chuong trinh Plaxis 2D mé phong tudng vay hé dao sau clia mot cong
trinh thi cong theo bién phap Bottom-up, tai khu vyc quan Tan Binh,
Thanh phé H6 Chi Minh, cac théng s6 dau vao sir dung cho mé hinh
cén ctr theo tai liéu “Ho6 so thiét k€ bién phdp thi cdng - Cao ¢ Vén phong
Etown 5". Céc thdng s6 dia chat dau vao st dung trong mé hinh phan
td hitu han dugc téng hgp tir tai liéu “Bdo cdo khdo sdt dia ky thuat - Cao
6c¢ Vidn phong Cho thué Khu E - Etown”. Sau d6 nghién ctu tién hanh
thay ddi, thir dan cac théng sé hinh hoc clia tudng vay, thay déi khoang
cach cac thanh chéng ngang, thay déi luc kich trudc trong cac hé
chéng ngang, d€ danh gia anh hudng cla cac yéu té trén dén chuyén
vi ngang cua tudng vay hé dao sau.

2.1. Déi tugng nghién cuu

Cao Oc Van phong Etown 5, dugc xay dung tai dia chi s6 364
Cong Hoa, phudng 13, quan Tan Binh, TP.HCM, do tap doan REE
lam chd dau tu. Dy an gém 17 tdng néi, 3 ting ham, téng dién tich
san khoang 30.000m>.
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Hinh 1. Phéi canh cong trinh Etown 5 (ngudn internet)

2.2, Dia chat tai khu vuc nghién ciu
Bang 1. Cac thong sé I6p dat

Lop dat Tén Iop dat Cao db day I6p (m) B‘zr:)ay SPT
Pat ddp Dat san 13p, cat 1an xa ban, 4 sét 1an sdi san -1.1 1.1
L1 A sét, déo cling -25 1.4 11.0
L2 A sét 14n sdi san laterite, déo cling dén niia cling -6.1 3.6 15.5
L3 A sét, déo cling -6.8 0.7 15.5
4.1 -8.8 2.0 16.0
4.2 -13.0 4.2 26.5
4.3 -17.0 4.0 12.0
44 Cat hat trung dén thé 1an bét, it s6i nho, chat -22.0 5.0 13.0
L4 45 vira. 367 265 299 45 11.0
4.6 -30.5 4.0 19.0
4.7 -33.0 2.5 15.0
4.8 -36.7 3.7 22.0
L5 Sét, rdt cliing -38.5 1.8 52.0
L5A Sét, nlia cling -42.50 4.0 23.5
:‘LSSB; Sét, cliing -46.50 4.0 38.0
LsC Sét 1an it cat min, nra ciing -48.10 1.6 23.0
(L 5A) s i ) )
L 5D (L5) A sét, cling -52.00 3.9 335
(II: gi) Sét 1an it cat min, & sét, nra cling -54.80 2.8 26.0
L6 Cat mjn dén trung 1an bét, it s6i nho, chat -58.50 3.7 37.5
L 6A Cat hat trung lan bét, chat vira -60.50 2.0 28.0
1‘L66B) Cat mijn dén trung, 1an bot, it s6i nho, chat dén rat chat -65.00 45 53.0
Bang 2. Cac théng sé dia chat
HARDENING | LOP . LGP 4 LGP 5B [ LGP 5SC [ LOPSD | LOPSE | LGP 6B
SOIL DAT DAP LOP1 | LOP2 | LOP3 4.1 4.2 43 44 4.5 4.6 4.7 4.8 LOP5 | LOP 5A (Lop5) | (Lép5A) | (Lép5) | (Lop5A) LOP6 LOP 6 (Lép 6)
Type Drained |Un drained|Un drained| Un drained| Drained | Drained | Drained | Drained | Drained | Drained | Drained | Drained | Un drained | Un drained| Un drained| Un drained| Un drained| Un drained| Drained | Drained | Drained
Yt |[kNAn']| 1766 | 1896 | 1942 | 1895 | 1880 | 19.05 | 1859 | 18.60 | 1824 | 1899 | 1888 | 1943 | 1985 | 1967 | 1985 [ 1975 | 1957 | 1944 [ 1949 | 1934 | 19.50
Vo [N 1766 | 1978 | 2020 | 19.82 | 19.68 | 19.85 | 1934 | 1928 | 19.04 | 1971 | 19.60 | 1982 | 2038 | 1988 | 2023 | 1997 [ 2030 | 1971 | 2011 | 1996 | 2022
Ky |[mday]| 1.00 | 0.0010 | 0.0010 | 0.0001 | 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30 | 00001 | 00001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 500 [ 500 | 5.00
K, |[m/day]| 1.00 | 0.00050 | 0.00050 | 0.00005 | 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 | 0.00005 | 0.00005 | 0.00005 | 0.00005 | 0.00005 | 0.00005 | 5.00 [ 500 | 5.00
ESOref [Kpa] | 8000.0 | 21688.0 | 42011.0 | 33077.0 | 32000.0 | 53000.0 | 24000.0 | 26000.0 | 22000.0 | 38000.0 [ 30000.0 | 44000.0 | 95599.0 | 148770.0| 95599.0 | 170432.0 | 95599.0 | 189888.0 | 75000.0 | 56000.0 | 106000.0
EMref [Kpa] | 8000.0 | 21688.0 | 42011.0 | 33077.0 | 32000.0 | 53000.0 | 24000.0 | 26000.0 | 22000.0 | 38000.0 [ 30000.0 | 44000.0 | 95599.0 | 148770.0 | 95599.0 | 170432.0 | 95599.0 | 189888.0 | 75000.0 | 56000.0 |106000.0
E," | [Kpa] | 24000.0 | 65064.0 |126033.0 | 99231.0 |96000.0 [159000.0] 72000.0 | 78000.0 | 66000.0 |114000.0[ 90000.0 [132000.0| 286797.0 | 446310.0 | 286797.0 | 511296.0 | 286797.0 | 569664.0 |225000.0 168000.0[318000.0
Power m 0.50 0.90 0.80 090 | 050 | 050 [ 050 | 050 | 050 | 050 [ 050 | 0.50 0.90 0.90 0.90 0.80 0.90 0.80 060 | 0.60 | 0.60
Cr | [Kpa] | 491 2246 | 2511 | 2286 | 481 | 481 | 481 | 481 | 481 | 481 | 481 | 481 | 5248 | 2894 | 5248 | 2894 | 5248 | 2894 | 549 | 510 | 549
o | eg | 2000 | 2127 | 1380 | 2075 | 28.63 | 28.63 | 28.63 | 28.63 | 28.63 | 28.63 | 28.63 | 28.63 | 2082 | 2263 | 2082 | 2263 | 2082 | 2263 | 33.13 | 3067 | 33.13
¥ [Deg] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.13 0.67 313
Wy 0.20 0.20 0.20 020 | 020 | 020 [ 020 | 020 | 020 | 020 [ 020 | 0.0 0.20 0.20 0.20 0.20 020 020 | 020 [ 020 | 020
Per | [Kpa] | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Rivter 0.70 0.80 0.80 085 | 085 | 085 | 085 | 085 | 085 | 085 [ 085 | 085 0.80 0.80 0.80 0.80 0.80 080 | 085 [ 085 | 085
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2.3. M6 hinh phan t& hitu han - Bién phap thi céng (mat cat
Cc1)

Phan ham dugc thiét ké va thi cdng theo bién phap Bottom-up,
do Céng ty C8 phan Xay dung CENTRAL t6ng thau thi cong, bién
phap thi cdng hé dao dugc thiét ké va thi cdng theo trinh tu sau:

Budc 1. Thi cong tudng vay, coc khoan nhéi, coc kingpost, thi
cébng dam capping beam, gan tai trong |én mat dat lan can hé dao.

Budc 2. Ha muc nudc ngam, thi céng dao dat dén cao do -2.80m,
déng thai thi cong 1dp hé chéng ngang S1 cao dé -1.80m.

Hinh 2. Mt ct bién phap thi cong - Hinh 3. Mt ct bién phap thi cong -
budic 1 budic2
Budc 3. Ha muc nudc ngam, thi cong dao dat dén cao dé -6.80m
va tiép tuc thi cong lap hé ch6ng ngang S2 cao d6 -5.60m.
Budc 4. Ha muc nudc ngam, thi céng dao dat dén cao do -
11.10m va thi cong hé chéng ngang S3 cao d6 -9.80m.

"
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Hinh 4. Mat ct bién phap thi cong -
budc 3

Hinh 5. Mt cat bién phdp thi cong -
budc 4

Budc 5. Ha muc nudc ngam, thi cong dao dat hé pit (dao taluy)
dao dén cao d6 -15.80m, thi cdng mong hé pit.

"

—_
Hinh 6. Mt cat bién phap thi cong - Hinh 7. K&t qua md hinh phan t& hitu
budc 5 han
3. KET QUA NGHIEN CUU

3.1. Anh huéng ctia chiéu sau tudng vay dén chuyén vi ngang ctia tudng vay

"l e g i

b) Tudng vay day 0.6m

a) Tudng vay day 0.4m
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Hinh 8. Mat bang hé dao

2.4, Quy trinh nghién ctu

Nghién ctiu s& dung mé hinh phan t hiru han & muc 2.3, sau

d6 ti€n hanh thay d8i dan chiéu sau cla tudng vay, thay d6i dan bé

day cla tudng vay, thay déi khoang cich gilta cac thanh chéng

theo phuong ngang cla hé shoring va thay déi gia tri luc kich truéc
trong cac hé chéng ngang.

( Mé hinh phan t hiu han 1

S dung cac thong 56 dau vao theo tai ligu:

| “Beio cdo khdo sdt dja ky thudt”, "Ho so thiét k& bidgn phdp thi cdng” _

b : /

[ L
"

(& dinhbé | Codinhchisu\ /Cadinhthéng '/ C&dinhthéngss |

day tudng. | sdu cda tudng. 58 hinh hoc hinh hec cba tudng,
Thay ddi, || Thay ddi, ting clatuing.  ||cd dinhthanhchdng.
tang qidm gldmbé day | Thayddikhoang || Thay ddi luc kich
chidu siucda|| clatudngvay || cich cic thanh trugic trong cac hé
‘I._tutrm_:., \r.&'g,'_f_ \_ y .\fh&ng l.'iganrg_.lf_. \_ chéngngang Y,
5 ¥ ¥ "

(" Cc y&u s anh husng d&n chuyén i ciia tuéng viy hé d3o siu thi céng |
theo bidén phip Bottom-up tai Thanh phd HE Chi Minh,

Hinh 9. So d6 phuong phap nghién ciu
Dua trén cac két qua phan tich tién hanh xay dung biéu dé
quan hé va cac bié€u d6 chuyén vi, ting dung chuong trinh Microsoft
Excel va cac chuang trinh bé trg dé ti€n hanh phan tich va danh gia
anh hudng cla cac yéu t6 nhu chiéu sau, bé day cta tudng vay,
khoédng céach cac thanh chéng ngang va luc kich trudc trong cac hé
ch&ng ngang dén chuyén vi ngang clia tudng vay.

b o g

d) Tuong vay day 1.0m e) Tudng vay day 1.2mm

Hinh 10. Biéu d6 chuyén vi tuting vay tuong ting cic trudng hap thay déi chiéu sau (c6 dinh khoang cach va luc kich trudc)
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a) Tudng vy day 0.4m b) Tudng vy day 0.6m

¢) TuGng vay day 0.8m
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d) TuGng vay day 1.0m e) Tudng vay day 1.2mm

Hinh 11. Cac gia tri chuyén vi ngang cuc dai (max), tuang (ing véi céc trudng hop thay ddi chiéu sau cla tuding vay

Trudng hgp 6 dinh bé day tudng, ¢ dinh khodng céach va luc
kich trudc trong cac hé chéng ngang, lan luct thuc hién cho cac
trudng hgp tudng vay day 0.4m, 0.6m, 0.8m, 1.0m va 1.2m Ung véi
céc trudng hgp thay déi chiéu sau tudng vay ti -18.0 dén -50.0m.
Theo Hinh 10, c6 thé thay rdng viéc ting chiéu sau cla tudng sé
Ung xU rat nhay déi véi 6n dinh ctia mii tudng, khi ting dan chiéu
sau cla tudng sé tang dan 8n dinh téng thé clia mai tudng va
gidm dan gi4 tri chuyén vi ngang tai mii tudng vay. K&t qua nay cé
tinh tuong déng vaéi két qua nghién ciu cla tac gid Hwang va
Wong (2018b), viéc ting chiéu sdu cla tudng vay sé lam ting 6n
dinh chan tuong, két qua trén ciing kha tuong déng vai cong bé
cUa tac gid Fekadu (2010), khi tang chiéu sau chon tudng sé lam
gidm bién dang nén dat va tang tinh 8n dinh & day hé dao.

Theo Hinh 11, thdy rang khi tang dan chiéu sau clia tudng vay
sé lam gidm dén gia tri chuyén vi ngang cuc dai cla tudng, tuy
nhién khi tdng dan chiéu sau cta tudng dén mét gia tri nhat dinh,
chuyén vi ngang clia tudng da gidm dén mét gia tri téi uu, ldc nay
viéc tiép tuc tang thém chiéu sau clia tudng sé khong con ¢o tac
dung lam gidm chuyén vi. Diéu nay phu hgp vdi nghién cdu cha
tac gia Hwang va Wong (2018b), cho rang anh hudng cla viéc tang
chiéu sau tudng ddi vai chuyén vi clia tudng vay la khong dang ké
khi chiéu sau cta tudng da dat dén do sau téi ngudng nhat dinh.

Khi tang dan chiéu sau tudng nam trong khoang tir -38.0m tr&
di, khi mai tudng da cdm vao tang Igp dat sét nra cing dén rat
ciing (& d6 sau tur -36.7m trd di la thudc cac tang dia chat dat sét
nda cling, cling va rat cung), ldc nay khi tang thém chiéu sau cda
mai tudng sé khéng con anh hudng nhiéu dén chuyén vi cla
tudng vay. Diéu nay kha phlu hgp véi két qua nghién clru cla tac
gia Aye va cOng su (2020), & cac tang dia chat sau hon, tinh chat
cla dat thay d6i sang dat sét cling sé lam dé cling clia cac I6p dat
nay tang lén déng thai khi chiéu sau mii tuong vay da du dai roi
thi viéc tang thém chiéu sau chon tudng sé khéng anh hudng dén
chuyén vi tudng vay.

3.2. Anh huéng cia bé day tuong dén chuyén vi clia tuang vay

3.2.1. Trudng hop chiéu sdu tudng véy la -18m va -20m

Khi chiéu sau tudng vay la -18m va -20m, tuong duong chiéu
dai tudng vay L<1.3xH, (H la chiéu sdu cla hé dao, L la chiéu sau
tudng vay), theo Hinh 12, Hinh 13, cho thdy rang viéc thay déi bé
day cla tudng cé anh hudng nhiéu dén chuyén vi tudng vay tai
day hé dao. Tuy nhién trong khoang chiéu sau nay, khi tang bé day
tudng sé lam tang chuyén vi tai cao trinh mi tudng rat dang ké, cu
thé& 1a d6i véi trudng hgp chiéu sau tudng vay la -18m, tudng day
0.6m, 0.8m, 1.0m va 1.2m cé gia tri chuyé&n vi ngang Ién nhat 13 &
tai cao trinh mai tudng.
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Hinh 12. Chiéu séu Hinh 13. Chiéu séu
tudng vay -18.0m tudng vay -20.0m
3.2.2. Truong hop chiéu sdu tudng la -22m, -24m, -28m

1 & 17
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Hinh 14. Chiéusdutuong  Hinh 15. Chiéusdutuong  Hinh 16. Chiéu sau tudng
vay -22.0m vay -24.0m vay -28.0m

Khi chiéu sau tudng vay nam trong khoang tir -22m dén -28m,
tuong duong chiéu dai tudng vay (1.3xH<L<1.9xH), theo Hinh 14
dén Hinh 16, cho thay viéc thay d6i bé day cla tudng c6 anh
hudng nhiéu dén chuyén vi tudng vay hé dao tai cao trinh day hé
dao, tang bé day tudng vay (tang do cing tudng) sé lam giam
dang k& chuyén vi ngang tudng vay tai cao trinh day hé dao. Két
qua cla biéu d6 trén con cho thay chuyén vi ngang clia tudng vay
tai cao trinh mi tudng sé gidam dan khi tang dan chiéu sau cla
tudng trong khoang tir (1.3xH<L<1.9xH). K&t qua nay phu hgp vai
nghién ctu ctia Hung va cdng su (2021), Hamzah va cong su (2019),
cho rdng d6 clng cla tudng cang I6n thi chuyén vi ngang cla
tuong vay sé cang giam.

3.2.3. Trudng hop chiéu sdu tuéng vdy tir-30.0 dén -50.0m
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Hinh 17. Chiéusautuong ~ Hinh 18. Chiéusdutuong  Hinh 19. Chiéu sau tudng
vay -30.0m vay -34.0m vay -38.0m
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Hinh 20. Chiéusdutuong ~ Hinh21. Chiéusdutuong  Hinh 22. Chiéu sdu tudng
vay -40.0m vay -46.0m vay -50.0m

Khi chiéu sau tudng vay nam trong khoang tir -30m dén -50m,
tuong duong chiéu dai tudng vay L=1.9xH, theo Hinh 17 dén
Hinh 22, c6 thé thay ring viéc thay d6i bé day tudng khéng anh
hudng nhiéu dén chuyén vi tai mai tudng vay ma sé anh hudng
nhiéu dén chuyén vi cla tudng vay tai cao trinh lan can day hé dao,
khi tdng bé day clia tudng sé lam gidm dang ké gia tri chuyén vi
ngang cla tudng vay tai cao trinh day hé dao.

3.3. Anh huéng ctia khoang cach cac thanh chéng ngang
vi clia tudng vay

T
i e o g

“Hinh 23. Chiéu séu tuong  Hinh 24. Chiéu sdu tutng

Hinh 25. Chiéu séu tuong

Hinh 26. Chiéusdutuong ~ Hinh 27. Chiéusdutuong  Hinh 28. Chiéu sau tudng
vay -32.0m vay -36.0m vay -40.0m

Khi gidam khoang cach cac thanh chéng ngang tir 8.0m thanh
6.0m sé lam gidm chuyén vi tudng vay tuang ung khoéng 6%.
Khi gidm khoang céch cac thanh ch6ng ngang tir 8.0m thanh 4.0m
sé lam gidm chuyén vj tudng vay tuong (ing khoang 12%.
Khi tang khoang cach cac thanh chéng ngang tir 8.0m thanh
10.0m sé lam tang chuyén vi tudng vay tuong ting khoang 5%.

3.4. Anh huéng ctia luc kich truéc trong cac hé chéng
ngang dén chuyén vi cGia tudng vay

Hinh 31. Chiéu sau tugng
vay -28.0m

Hinh 30. chiéu sau tudng
vay -24.0m

Hinh 29. Chiéu sau tudng
vay -20.0m

[ r———

Hinh 32. Chiéu siu tuing
vdy -32.0m

Hinh 33. Chiéu sau tuong
vay -36.0m

Hinh 34. Chiéu sau tudng
vay -40.0m

vay -20.0m

vay -24.0m

vay -28.0m

Trudng hop c6 dinh bé day cla tudng la 0.6m, c6 dinh luc kich
trudc trong cac hé chéng, thay déi khodng cach cac thanh chéng
ngang cla hé shoring va déng thdi thay déi dan chiéu sau clia
tudng vay, theo Hinh 23 dén Hinh 28, két qua cho thay viéc thay
d&i khodng cach cac thanh chéng ngang khéng &anh huéng nhiéu
dén én dinh va chuyén vi tai mai tudng, ma sé lam thay déi do
cling t8ng thé cla tudng va lam thay déi gia tri chuyén vi ngang
cla tudng vay tai day hé dao rat dang ké:

Trudng hgp c6 dinh bé day tudng vay la 0.6m, c6 dinh khoang
céach céc thanh chéng ngang la 8.0m, thay déi luc kich trudc trong
cac hé chéng ngang $1, 2, S3 va déng thai thay déi dan chiéu sau
tudng vay, theo Hinh 29 dén Hinh 34, két qua cho thay viéc thay
d8i luc kich trudc trong cac hé chéng ngang S1, S2, S3 khéng énh
huéng nhiéu dén 6n dinh va chuyén vi tai mdi tudng, ma sé lam
thay d6i d6 cung téng thé cta tudng va lam thay déi gia tri chuyén
vi ngang clia tudng vay tai day hé dao va tai dinh hé dao rat dang
ké nhu sau:
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Khi gidm luc kich trudc trong hé chéng ngang S1 (tai dinh
tudng) sé lam gidm gia tri chuyén vi duong tai dinh tudng vay.

Trudng hop khéng ap luc kich trudc trong hé chéng S1 va
déng thai tang luc kich truéc trong hé chéng S2, S3 1én 1.5 lan sé
lam gidm chuyén vi tudng vay tuong tng khodng 7.0%.

Trudng hop khong ap luc kich trudc trong hé chéng S1 va
déng thai tang luc kich truéce trong hé chéng S2, S3 1én 2.0 lan sé
lam gidm chuyén vi tudng vay tuong tng khodng 12%.

Trudng hop khong ap luc kich trudc trong hé chéng S1 va
déng thai tang luc kich truéc trong hé chéng S2, S3 1én 3.0 lan sé
lam gidm chuyén vi tudng vay tuong (ing khoadng 18%.

Khong éap luc kich trong hé chéng S1, ap luc kich truéce trong
hé chéng S2 va dong thai tang luc kich trudc trong hé chéng S3
[én 2.0 1an sé& lam gidm chuyén vi tudng vay tuong Ung khoang
10%.

Khéng ap luc kich trong hé chéng $1, tang luc kich trudc trong
hé ch6ng S2 Ién 2.0 va tang luc kich trudc trong hé chong S3 1én
3.0 1an sé lam gidm chuyén vi tudng vay tuang tng khoang 17%.

Cac két qua trén phu hgp vai két qua nghién clu cla tac gia Di
va cdng su (2023), Hwang va Wong (2018a), cho rdng luc doc truc
trong thanh chéng anh hudng dang dé dén chuyén vi tudng vay.

4. KET LUAN

Nghién ctu ting dung phuong phap phan ti hiru han, st dung
chuong trinh Plaxis 2D, dénh gié cac yéu t6 anh hudng dén chuyén
vi ngang cla tuong vay hé dao sau thi cong theo bién phap
Bottom-up tai khu vuc quan Tan Binh, Thanh phé H6 Chi Minh, dua
trén cac két qua nghién ctu, mét s6 két luan dugc rut ra nhu sau:

Viéc tang chiéu sau cla tudng vay sé Ung xU rat nhay véi 8n
dinh clia mii tudng. Khi tang chiéu sau tudng vay sé lam giam
chuyén vi ngang clia tudng rat dang k&, tuy nhién khi tang chiéu
sau clia tudng vay dén mot gia tri nhat dinh, chuyén vi clia tudng
vay da giam dén gia tri t6i uu nhat, lGc nay viéc ti€p tuc tang thém
chiéu sau cta tudng sé khéng con c6 tac dung lam gidam chuyén vi
cla tudng vay. Khi chiéu sau tusng vay da da dai va déng thai mai
tudng da nam trong tang I8p dat sét cing, khi d6 viéc tdng thém
chiéu sau sé khéng anh hudng nhiéu dén chuyén vi clia tudng vay.

Khi (L<1.3xH), tudng vay dé bi xoay, lam tang chuyén vi tai mai
tudng va gay mat én dinh mai tudng vay khi ting bé day cla
tudng. Khi (1.3xH<L<1.9xH), viéc tdng bé day tudng sé lam giam
chuyén vi clia tudng vay tai day hé dao va déng thsi lam giam
chuyén vi tai mai tudng. Khi (L>1.9xH), viéc tdng bé day tudng vay
sé lam gidm chuyén vi ngang tai ddy hé dao, nhung khéng con
anh hudng nhiéu dén chuyén vi tai mai tudng vay.

Trudng hop thay d6i khodng cach cac thanh chéng ngang cua
hé shoring khéng dnh hudng nhiéu dén 6n dinh va chuyén vi tai
mi tudng, viéc gidam khodng cach cac thanh chéng ngang sé lam
tdng d6 cliing t6ng thé cda tudng va lam gidam dang ké gia tri
chuyén vi ngang cla tudng vay tai cao trinh lan can day hé dao.

Trudng hgp thay dé&i luc kich trudc trong cac hé chéng ngang
S1, S2, S3 khong anh hudng nhiéu dén én dinh va chuyén vi tai
mi tudng, khi tang luc kich trudc trong cac hé chédng ngang S2,
$3, sé lam tang dd cing téng thé clia tudng va lam gidm dang ké
gia tri chuyén vi ngang cla tudng vay tai cao trinh lan can day hé
dao.

V&i pham vi nghién ctu cia dé tai han ché tai hé dao thi céong
cla cong trinh Etown 5 va giGi han vé di liéu dia chat st dung
trong nghién ctu chua du Ién, gon trong pham vi cong trinh
Etown 5, quan Tan Binh,TP.HCM. Can thiét thuc hién thém cac
nghién ctu tai khu vuc 1an cén, s& dung nguén di liéu dia chat
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rong hon @€ danh gia téng quan hon vé cac yéu té anh hudng dén
chuyén vi ngang cla tudng vay hé dao sau.

Loi cdm on

Nhom tac gia xin cdm on don vi Cha dau tu, Ban Quan ly Du an
Etown 5 va Téng thau thiét ké va thi cong du an, da hé trg va cung
cap cac tai liéu lién quan, phuc vu nghién ctu nay.
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Danh gia thoi gian hoan vén va tac dong
giao théng cua tram thu phi

Evaluation of the payback period and traffic impact at Toll stations
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Khoa Xay dung, Trudng BH Su pham Ky thuat TP.HCM
Email: 21155063@student.hcmute.edu.vn

TGM TAT

Trong bai bao téc gia nghién cou va danh gia tac ding cia tram thu
phi trén duang ba & Viet Nam vé thiri gian hoan vén va tac dong giao
théng cuc ba tai tram thu phi. Trén co s tham khéo don gia vé qua
tram thu phi Bac Hai Van hign dang dugc &p dung, nghién citu ap
dung céc tigu chi phan tich tai chinh dé danh gia thari gian hoan vén
khi xem xét céc lvu legng giao thong khac nhau, thanh phén giao
thang, | suft, v.v. Két qua nghién ciru cho thay thai gian hoan vin
phy thudc nhiéu vao Doanh thu (thé hien bang lru lugng, thanh phén
giao thong va gia vé thu phi) va Ty suat chigt khau (r(%)). K&t qua
nghién ctu cho théy khi [ suft chigt khau giam, thai gian hoan van
giam, trong da khi |&i sut chit khau tang, thiri gian hoan vin tang;
nguoc lai, luu lrgng va thanh phén giao thang énh hudng ti 18 nghich
viri thii gian hoan vain. K&t qué ma phang trén VISSIM cho thay, ca
hién tugng n tac giao thang cuc ba tai tram thu phi. St dung ETC s&
céi thign duge 46,85% thai gian di chuyén qua tram thu phi so vai
trudng hep sir dung MTC.

Tir khda: Tram thu phi BOT; thai gian hoan vén; ma phéng giao
thang.

ABSTRACT

In this research, the authors evaluate the impact of toll stations in an
expressway in Vietnam in terms of payback period and local traffic
impact at the toll stations. Based on reference to unit prices for
tickets passing through the Bac Hai Van toll station currently being
applied, the research applies the financial analysis criteria to evaluate
the the payback periods under considering the various traffic flow,
traffic composition, interest rates, etc. The research results show that
payback periods depend significantly on Benefits (represented by
traffic volume, traffic composition and toll fares) and the Discount rate
(r(%)). Research results show that when the discount rate decreases,
the payback period decreases, while when the discount rate increases,
the payback period increases. On the contrary, traffic volume and
composition have an inverse effect on payback time. The simulation
result on VISSIM shows that, there is a local traffic flow delay at the
toll station. Using ETC (Electronic Toll Collection) will improve 46.85%
of travel time passing the toll station compared to the case of using
MTC (Manual Toll Collection).

Keywords: BOT toll station; payback period; traffic simulation.

1.DAT VAN DE

Theo bao cao, Bo Giao thong van tai hién dang quan ly 54 du
an dang thu phi BOT, Iy ké doanh thu dén nam 2022 ¢6 7 du an
cao hon so v6i hgp déng, 43 du an dat 30-100% va 4 du &n dat
dudi 30% [7]. Pang chu y, c6 8 du én BOT da hoan thanh, dua vao
khai thac nhung doanh thu thuc té chi dat 30% so vé&i hogp dong
hodc khéng thé thu do mat an ninh trat ty, phuong an tai chinh bi
pha v& mac du co quan Nha nudc va nha dau tu da tim giai phap
nhung khong kha thi. B&i vdy, mé hinh dy an BOT dudng bé rat
can dugc nghién ctu, nhan dién day du, phan tich, danh gia da
chiéu, nham gilp cc quan quan ly cé su kiém soat chit ché, giup
cac du an di dung quy dao va han ché thiét hai cho nha dau tu va
Nha nudc [8]. Mét trong nhiing diéu c6t yéu dé danh gia tinh kha
thi cGa du an 1a thai gian hoan vén. Thai gian hoan von kéo dai sé
mang lai thach thiic cho nha dau tu, trong khi cac du an BOT thiéu
hut doanh thu cung vdi lai suat ngan hang dai han 1a ganh nang
cho BOT.

Thai gian hoan vén dugc dinh nghia la thoi gian can thiét dé
thu héi khoan dau tu ban dau vao du an tur qua trinh van hanh.
Phuang phap thdm dinh tai chinh vé thai gian hoan vén dugc st
dung dé danh gia cac du an vén va tinh toan Igi nhuan méi nam ké
tur khi bat dau du an cho dén khi lgi nhuan tich Iy bang chi phi
dau tu tai thoi diém khoan dau tu dugc cho la da dugc hoan von va
thai gian can thiét d€ dat dugc muc hoan vén nay dugc goi la thdi
gian hoan vén. Viéc hoan vén dugc cho la méi quan tdm cda ban
quan ly d8i véi nhu cdu gidm thiéu rdi ro théng qua viéc thu hoi
nhanh chéng khoédn dau tu ban dau [9]. Thai gian hoan vén c6 thé
dugc xac dinh theo phuong phap hoan vén khéng chiét khau va
hoan vén co chiét khau. Tuy nhién déi vsi du an dai han nhu BOT
phuong phap hoan von khong chiét khau khong dugc st dung,
b&i n6 khong tinh dén gia tri thai gian cla dong tién, lgi nhuan &
moi thai ky va Igi nhuan cudi dong doi cda du an. Bai vay, phuong
phap tinh toan dua trén dong tién chiét khau (DCF), chdng han
nhu phuong phéap Ty sudt hoan vén ndi bd (IRR) va Gia tri hién tai
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rong (NPV) dugc sir dung réng rai dé danh gia thoi gian hoan vén
clia du an. Nghién ctu nay sé st dung phuong phap trén dé danh
gia thaoi gian hoan vén clia tram thu phi BOT véi cac di liéu thay
d6i vé ty suat chiét khau, luu lugng giao théng va thanh phan giao
thong.

2.THU THAP DU LIEU

Nghién ctiu chon du &n Pau tu xay dung ham Hai Van 2 lam
trudng hgp dién hinh cho nghién ctu. Theo Bé Giao théng van tai,
hang muc ham dudng bd Hai Van thudc du an dau tu xay dung
ham dudng bo Déo C3 (ham C8 Ma, Béo C3, Cu Méng va Hai Van
véi téng chiéu dai toan tuyén 1a 31,95 km). Du an dugc thuc hién
theo hinh thiic déi tac cong tu (PPP) loai hgp déng BOT vai téng
muc dau tu ban dau la 26.154 ti dong do Tap doan Béo Ca lam nha
dau tu. Hdm Hai Van 2 rdt ngdn dang ké doan dudng qua déo Hai
Van, néi lién Thiia Thién Hué va Ba Nang tir 21 km xudng con hon
6,2 km, bdo dam an toan cho céc phuong tién luu thong, gép phan
thac day phat trién kinh t€ xa héi cho céc dia phuong trong khu
vuc. Viéc van hanh ham Hai Van 2 dap ung t6c doé tang truéng luu
lugng phuong tién 10-15%/ndm, tranh tinh trang un tic giao
théng & ham Hai Van 1. Thai gian trung binh cac phuang tién qua
ham gidm xuéng chi con khoang 6 phut véi van toc trung binh
tang tu 45km/gid [én 65km/gio.

Nam Hal van
(Khong to chikc thy)

Nguén: [13]
Hinh 1. Vi tri hdm Hdi Van
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{1 i1\

i ﬂ_‘_.l___, =l

Ngudn: [14]
Hinh 2. Ham Hai Vin

128/ XAYDUNG 11.2023 | ISSN 2734-9888

Ham Hai Van dugc coi la cong trinh ham dudng bo dai nhat
khu vuc Pong Nam A véi téng muc dau tu 8.516 ty déng, dugc xay
dung trén nén ham lanh nan clia Hai Van 1 trudc day. Tram thu phi
Bac Hai Van dugc st dung dé hoan vén cho du an. Tu ngay
1/5/2021, d€ c6 nguén kinh phi duy tri cong tac quan ly van hanh
va hoan vén cho ham Hai Van 2, dugc su déng y ctia Bo Giao théng
van tai muc thu phi qua ham dudng bé Hai Van sé tang tir 40.000 -
70.000 déng/lugt/nhém phuong tién so véi muc gia trude do. Cu
thé nhu sau:

Bang 1. Gid vé thu phi qua tram Bdc Hai Vén

Ménh gia vé (d6ng/vé)
Nhém
Vé lugt Vé thidng Vé quy
1 110.000 3.300.000 8.910.000
2 160.000 4.800.000 12.960.000
3 200.000 6.000.000 16.200.000
4 210.000 6.300.000 17.010.000
5 280.000 8.400.000 22.680.000

3. PHUONG PHAP TiNH TOAN

Du an dugc phan tich dya trén thai gian xay dung 4 nam va
thai gian van hanh 27 nam. Dit liéu dé phan tich dugc ldy tir bang
téng hgp du toan. Doanh thu ctia du 4n dugc tinh theo cong thic:

m
B, = 365.2 NLP,
=1
Trong do:
o m: s loai phuong tién thu phi;
o N{: luu lugng xe ngay dém clia phuaong tién loai i ndm thirt;
o P,: gia vé thu phi ctia phuong tién loai i (dong/xe).
Theo s6 liéu cia du &n, thanh phan luéng giao thong bao gom
O t6, xe tai, xe khach vdi s6 liéu nhu Hinh 3:

Xe khach 16n
14%

Xe con
20%

Xe khach _°
nho '
13%
e tai
nhe
Xe 18%

3 truc trung
11% 9%

Hinh 3. Thanh phdn ludng giao thong

Thai gian hoan von tinh theo:

Gid tri hién tai rong (NPV) la gia tri cUa tat ca cac dong tién trong
tuong lai (duong va am) trong toan bé vong ddi ctia khoan dau tu
dugc chiét khau vé hién tai. Diéu nay phu thudc vao thdi gian cla
du an, gia tri chia tung dong tién va ty suat chiét khau.

B-% B-C6 B-C¢ B-C D
= + + +o+ +

NPV
a+r)Y  1+r) 1+ A+r) (A+r)
npy=3 8=, D
=0 (1+r)  (1+7r)"
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NPV = Z CF,

=0 (1+r)

Trong do6:

B:- cac khoan thu & nam tha t;

Ct- cac khoan chi d ndm thi't;

r - suat thu Igi hay suat chiét khau (%);

D - gia tri thu hoi do thanh ly tai san khi két thuc thai gian tinh
toan cla du an;

n-sénam cua du an;

CF:- dong tién rong trong khoang thai gian t.

Thai gian hoan vén T dugc xdc dinh bdng phép ndi suy theo céng
thuc:

T
NPV = CF, =0
0 (1+i)

Bén canh NPV, sudt sinh lgi ndi tai (IRR) 1a thudc do dugc su
dung trong phan tich tai chinh @& udc tinh kha nang sinh 16i cla
cac khoan dau tu tiém nang [5, 6]. IRR la ty suat chiét khau lam cho
gia tri hién tai rong (NPV) cla tat ca cac dong tién bang 0 trong
phan tich dong tién chiét khau. Cong thic suat sinh Igi néi tai (IRR)
dua trén cong thuc gid tri hién tai rong (NPV) khi né dugc st dung
dé giadi phuong trinh NPV bang 0. Cong thic tinh sudt sinh Igi noi
taila:

RR=1" = Npy = 3 B =C) _
=0 (1+77)

Trong do:

B: - cac khoan thu & nam thut;

C:- cac khoan chi d nam that;

r*- suat sinh 15i ndi tai (%);

t - s6 khoang thai gian

Gia tri IRR dugc thé hién cho mot du an t6t khi gia tri nay 16n
hon hodc bang chi phi co hoi clia von hodc ty suat Igi nhuan t6i
thiéu c6 thé chdp nhan dugc. Vi IRR khéng tinh d@én rli ro nén can
xem xét két hgp vdi thdi gian hoan vén dé xac dinh du an nao hap
dan nhat.

4. KET QUA NGHIEN CUU
4.1. Thai gian hoan vén phu thudc vao ty suat chiét khau (r)
Nghién ctu phan tich céc trudng hgp véi ty 1& chiét khau lan
lugt thay d6i tir 6% - 11% dé khao sat thai gian hoan vén. Cac gia
tri vé thai gian hoan vén dugc thé hién trong Hinh 4:
30,000
25,153

25,000
20,929
18324
20,000 16,508
306s 15124

15000 13

10,000

5,000

0
6 11

Ty sut chlet khau r (%)
Hinh 4. Thdi gian hoan vén phu thudc vao ty sudt chiét khdu r
Két qua cho thdy khi lai suat chiét khau giam, thai gian hoan
von giam, trong khi d6 khi lai suat chiét khau tang, thoi gian hoan

Thoi gian hoan vén t (niim)

vOn tang. Nhu vay, thai gian hoan von clia dy an sé gidm khi du an
6 suat chiét khiu gidm dan. Viéc thay déi ty suat chiét khau cé y
nghia cuc ky quan trong trong viéc tinh toan thoi gian hoan vén.

4.2. Théi gian hoan vén phu thuédc vao luu lugng giao
thong va thanh phan giao théng

Xem xét yéu t6 doanh thu la mét khia canh quan trong cla
nghién ctru. Nguyén nhan bién déng doanh thu déi véi cac du an
BOT duding bd chu yéu la do luu lugng giao théng. Ngoai ra, cac
yéu t6 khac nhu: téc d6 tang truéng doanh thu thuc té thip/cao
hon téc d6 tang trudng doanh thu du kién; tang/giam gia vé, v.v.
Tuy nhién, nghién ctu nay chi xem xét su bién dong do luu lugng
giao théng gay ra. Cac chi tiét dugc thé hién trong Hinh 5:

25.00% 250.0000
. [ gu luong Doanh thu
20.00% 200.0000
15.00% 150.0000
10.00% 100.0000
5.00% I I I 50.0000
)
0.00% £
Xecon Xetai Xetai Xetai Xetai Xe i
nhe hang ndng nang khach khach =

trung 3 truc trén3 nho 16n
truc

Hinh 5. Mdi quan hé giiia doanh thu, luu lugng va thanh phdn luu lugng

Tram thu phi BOT khéng dap tng dugc luu lugng giao théng
du kién do mét s6 nguyén nhan nhu: vj tri tram, gia vé cao, dich
bénh, v.v.. Hinh 5 cho thay doanh thu ctia tram thu phi BOT phu
thuéc vao luu lugng phuong tién va co cdu phuong tién do ap
dung muic thu phi khac nhau cho cac loai phuong tién khac nhau.
Vi vay, khi luu lugng giao thong hodc thanh phan phuong tién thay
d&i sé anh hudng 16n dén doanh thu. Cu thé dugc thé hién trong
cac hinh sau:

10000

8000
Bt Ct NPV

6000

4000

2000

iis
0 ||||II||||||||||||||||.||

0 2 4 6 8 10 12 14 16718 20 22 24 26

ong

Ty dé

2000

-4000
-6000
-8000

-10000
Hinh 6. Biéu dd dong tién khi luu luong thanh phdn khéng doi
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Hinh 7. Thei gian hodn vén khi luu ligng xe con va xe tdi thay doi

_ 21,500
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Hinh 8. Thai gian hodn vn khi luu luong xe tdi hang trung va xe khdch nhd thay doi

21,300 929
21,000
20,201

20,500
20,000 19,578
19,500 19,010
19,000 18,494
18,500
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Thoi gian hoan vén (niim)

Hinh 9. Thai gian hodn vén khi luu luigng xe tdi ndng thay dGi

Két qua nghién ctu cho thdy thai gian hoan vén phu thuéc
dang ké vao luu lugng giao théng va thanh phan phuong tién. Khi
luu lugng ctia mét thanh phan tang thi thai gian hoan vén giam
dan. Vi vay, dé danh gia dugc thai gian hoan vén can du bao chinh
Xac cac trudng hgp luéng giao théong dé dua ra quyét dinh phu
hop khi dau tu.

4.3. Thoi gian hoan vén phu thudc vao gia vé thu phi

Tu két quad nghién ctu & trén cho thay khi luu lugng thanh
phan thay déi thi thai gian hoan vén thay déi chiing té thai gian
hoan vén con phu thudc vao gia vé thu phi. Tuy gia vé thu phi do
B6 Giao thong van tai quy dinh nhung d6i véi mét s6 trudng hgp
khi dua vao hoat dong, gia vé c6 thé tang hodc gidm. Cu thé dugc
thé hién nhu sau:
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Hinh 10. Thai gian hodn vén khi gid vé thu phi thay dGi
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(=]
8

Két qua tir Hinh 9 cho thdy thai gian hoan von phu thudc vao
gia vé thu phi. Gia vé thu phi tang thi thai gian hoan vén giam dan,
cu thé khi gia vé thu phi tdng 5%, thdi gian hoan vén giam 4,14%,
gia vé thu phi tdng 20%, thai gian hoan vén giam 22,46%.

4.4. Tac dong giao thong tai tram thu phi

P& nghién ctiu tac dong cda ludng giao théng tai mot tram thu
phi dién hinh, nghién ctu st dung VISSIM [12] &€ mé phéng tinh
hinh giao thong bang cach xem xét hai loai hé théng thu phi: ETC
va MTC. Hinh &nh dugc mo6 phéng nhu Hinh 11:

Hinh 11. Mé phéng trén VISSIM

Sau khi ti€n hanh mé hinh mé phdng nhu dac diém co sé ha
tang, luu lugng giao théng, thanh phan giao thong, v.v., Thai gian
trung binh méi xe di qua tram ctia MTC va ETC [11] dugc so sanh
nhu Hinh 12:
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Hinh 12. Thai gian trung binh/xe khi qua tram thu phi MTC va ETC

Két qua cho thay véi cing mét luu lugng giao théng, thoi gian
trung binh mdi xe di qua tram trong trudng hop MTC va ETC dugc
so sanh. Thai gian trung binh clia MTC cao hon ETC (46,85%) nhu
trong Hinh 12.

5. KET LUAN

Trong bai viét tac gia tap trung vao hai phan. Phan th nhat
lién quan dén phan tich thai gian hoan von bang cach xem xét
su thay d6i vé luu lugng giao théng, thanh phan giao théng, ty
1& chiét khdu, chi phi, v.v. Phan tha hai lién quan dén mé hinh
mo phdng trong VISSIM dé khdo sat tac dong cha ludng giao
théng cuc bo tai tram thu phi khi ap dung hai loai hé théng thu
phi ETC va MTC. Két qua cho thdy thai gian hoan vén giam khi
Iuu lugng thanh phan giao thong tang so vai du kién; thoi gian
hoan von giam dan khi ty suat chiét khau giam. Ngoai ra, két
qué mo phéng trén VISSIM cho thdy thai gian trung binh qua
tram thu phi khi st dung ETC gidm 46,85% so v&i s dung MTC.
Nghién ctru nay cho thay thoi gian hoan vén cla cac du an
dudng thu phi BOT phu thuéc dang ké vao cac yéu té trén. Vi
vay, can xem xét ky cac yéu t6 trén dé du doan nhiing rui ro cé
thé xay ra trong qua trinh diu tu giup nha dau tu dua ra quyét
dinh dau tu hop ly. Vi thai gian hoan von cang tdng nén rui ro
xdy ra cang cao. Nghién clu trong tuang lai ¢ thé khic phuc
nhiing han ché cda nghién ctru nay lién quan dén phuong phap
tinh thoi gian hoan vén , cac yéu t6 khac nhau clia du &n thu
phi BOT dé du doan chinh xac rui ro.

L&i cam on

Bai bao thudc dé tai s6 SV2023-09 duogc tai trg badi Trudng
PH Su pham Ky thuat TP.HCM.
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Nghién cuu thiét ké hé théng kich céng tai
nga tu cau Binh, quan Héng Bang, TP Hai Phong

Research and design of sewer jacking system At binh bridge intersection, Hong Bang

district, Hai Phong city

>TS TRAN PUC HIEU

Khoa Cao khi, Trudng Pai hoc Xay dung Ha NGi; Email: hieutd@huce.edu.vn

TM TAT:

Bai bao trinh bay ket qué nghién ciu thigt ke he thang kich ddy céng
ap dung vao thi cang thuc té tai ngd tu cAu Binh, quan Hang Bang, TP
Hai phang. Kich ddy |a mat cang nghé dé I4p dat cac duang dng ngam,
va céc loai dng cang. He thang kich thiy lye duge st dung dé déy cac
ddt ciing duge thigt ke dac biet di trong lang dat. Day |3 phuong phap
ap dung chi yéu dé thi cong nhitng cong trinh hdm ca dang mét cat
ngang hinh tran vai dung kinh t6i da [&n tai 3m, ph hop &p dung cho
céac ham ky thuat hodc cac ham chui dan sinh, hdm di ba trong da thi.
Vigc thi cang kich ddy cac ddt cing duge thye hign tir cac gigng dao
thang ding. Sau khi ép xang thi cong chinh [3 ket cdu chang da, tien
hanh moi dét bén trong lang nhir sir bao vé cia va cang. Cang nghé thi
cong nay sé khong &nh huang tai viee td chirc giao thang binh thuang
trén mat dat.

Tir khaa: Day ép ngang; kich ddy; lyc can ma sat; cang trinh ngém;
ap luc ngang.

ABSTRACT

The article presents the results of research on the design of a sewer
pushing system applied in practical construction at the Binh Bridge
intersection, Hong Bang District, Hai Phong City. Pushing is a technology
used to install underground pipelines and sewer pipes. The hydraulic
pushing system is used to push specially designed sewer segments into
the ground. This is the primary method applied for the construction of
circular cross-section tunnels with a maximum diameter of up to 3
meters, suitable for use in technical tunnels or pedestrian tunnels in
urban areas. The construction of pushing the sewer segments is
carried out from vertically dug shafts. After the segments are pushed,
the sewer itself acts as a supporting structure, and soil excavation is
done inside it, protected by the sewer lining. This construction
technology does not affect normal surface traffic organization.
Keywords: Horizontal pressing; jacking; frictional resistance;
underground works; harizontal pressure.

1.DAT VAN DE

Thi céng cac cdng trinh ngam theo phuong phap dao kin 1a mét finh
VUC van con mdi & nudc ta. Dac biét la cac cdng trinh ngdm c6 dudng
kinh nhé phuc vu cho hé théng thoét nudc & Viét Nam. Céng nghé kich
day trong phuong phap dao kin phu hop véi nhiing céng trinh dang
nay véi nhimg uu diém vuat troi hon so véi cac cdng nghé khac.

Cong nghé khoan kich ngam thudc phuong phap dao kin, rat
phu hgp khi xay dung cac céng trinh ngam c6 kich thudc nho nhu
céng thoat nudc, dudng 6ng ky thuat dat sau dudi long dat. Dac
biét la tai cac d6 thi c6 mat d6 dan cu déng va cé nhiéu céng trinh
xay dung phia trén mat dat, viéc lua chon cong nghé khoan kich
ngam la gidi phap t6i uu khi thi céng l3p dat dudng 6ng ky thuat
dat sau dudgi long dat tai cac thanh phé trén, vi khéng pha vé cac
c6bng trinh phia trén cing nhu cadnh quan méi trudng déng thoi
khong gay can trg giao thong trong qua trinh thi cong.

Hé théng dudng éng cap thoat nudc trong cac do thi & Viét Nam
n6i chung khoéng déng bo va hién tai chua dap ing dugc nhu cau cap
thoat nudc. Cu thé thudng xuyén Ung ngap nang méi khi cé mua lén.

DE thi cong 13p dat hé théng cac dudng 6ng ky thuat ngam trong
long dat nhu dudng 6ng cap thoat nudc... trong diéu kién c6 nhiéu
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c6ng trinh phia trén mat dat nhu dudng giao théng, dudng sat, noi hé
théng di qua doi hdi phai co thiét b thi cong chuyén dung dang may
dao ham ngam. Cac thiét bi loai nay hién nay chu yéu dugc nhap
ngoai véi gia thanh rat dat va nhiéu khi khéng chu déng dugc vé mat
thaoi gian. Hé thong tai liéu phuc vu khai thac cling nhu phuc vu tinh
toan thiét ké trong linh vyc nay van con rat thiéu va khéng day da nén
ludn gay kho khan cho cac don vi thi cong st dung thiét bi. Viéc ting
dung céng nghé khoan ddy ép ngang trong thi cdng mét dudng céng
ngam xuyén ngang phia dudi tai nga tu cau Binh, quan Hong Bang, TP
Hai Phong dugc tién hanh ma khong phai dao bdi phia trén. Day la
cdng nghé thi céng dudng 6ng cap thodt nudc ngam con méi & nudce
ta. N6 ¢6 nguyén ly khac han so véi cong nghé khoan ngang cé dinh
hudng va can phai nghién ciiu dé dua vao tng dung. Bai bao trinh bay
két qua nghién cliu clia tac gia va ap dung trong thuc té thi cong,
dudng kinh c6ng 0,8m vdi chiéu dai 31,5m.

2. PHUONG PHAP THI CONG VA TiNH TOAN

2.1. Phuong phap day ép ngang

Phuong phap day ép ngang la mét ky thuat dao ngdm duoc st
dung cho cac cong trinh ngdm chu yéu loai dudng 6ng ky thuat, thi
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cong béang cach ddy cac doan 6ng c6 chiéu dai nhat dinh véi dudng
kinh gidi han. Phuong phap nay dugc sir dung cht yéu cho cac dudng
ham c6 dudng kinh nho dat & chiéu sau khong 16n va xay dung tai
nhimg noi ma phuong phap dao ha khéng thich hgp. So dé cong
nghé thi céng theo phuong phap ddy ép ngang cho & Hinh 1.

Trong phuang phép kich ddy, dudng 6ng thiét ké va cac dét
c6ng dugc dan dugi long dat tur giéng bat dau dén giéng tiép
nhan, c6 st dung kich thay luc dé kich ddy cac dét céng. Luc kich
ddy dugc truyén thong qua su tuong tac qua lai gilra cac dét cdng,
dén bé mat dao. Qua trinh dao moi dat dugc thuc hién bén trong
Idbng céng, dung phuang phap x6i nudc dé va st dung bom bun
dé van chuyén bun lén phia trén.

Dén huéng

Kich thiy lwc Céng thép

] W ws
ff [I| T /

/ Dit binén bén trong

Phin réng bén trong

Hé khung d& Vong kich day

Hinh 1. So d6 cong nghé thi cdng ddy ép ngang

Coéng nghé thi cong ddy ép ngang dugc moé ta tom tat trong
cac budc sau:

- Budc 1: Lay tim tuyén, c6t cao do, xac dinh vj tri cong trinh.

- Budc 2: Lap hang rao bao vé an toan tai khu vuc thi cong.

- Budc 2: Thi cong giéng khai hanh va giéng két thuc.

- Buéc 3: Lép dung céng truc.

- Buéc 4: Lép dat trung tdm diéu khién, bom thly luc, bom
nudc, bom hat bun...

- Budc 5: Lap dat cac bé phan khung kich va kich thuy luc, diéu
chinh kich thay lyc cho ding véi tim tuyén nhu thiét ké.

Hinh 2. Thi cong giéng khdi hanh

- Buéc 6: Trong sudt qua trinh thao tac kich ddy céng, can lién
tuc kiém tra sy chinh xac clia tim tuyén dao thuc té.

- Buéc 7: Lap dat dét céng dau tién vao ranh kich ddy va diéu
chinh né ding tam phu hgp véi cac yéu cau thiét ké.

- Budc 8: Lién két vong kich ddy véi céng .

- Budc 9: B3y c6ng tai giéng khai hanh. Bat dau qua trinh day,
kich thay luc phia sau tién hanh ddy céng tién vé phia trudc va
déng thai dat duge nén bén trong cong.

- Bu6c 10: Thu dau kich lai tao ra mét khoang tréng dé 13p dét
céng ké tiép.

- Budc 11: Lién két cac doan cong bang phuang phép han.

- Budc 12: Bat phia trong cdng dugc ldy ra bang phuong phap
thay luc (dung bem nudc c6 &p luc cao xdi vao tang dat dé pha vé, sau
d6 dung bom hut bun @€ hat bun va day én thung chia bén trén).

- Budc 13: Qua trinh dugc tién hanh 13ap lai cho tGi khi céng
dugc day sang bén giéng két thuc.

- Budc 14: Tién hanh x6i nuéc dé van chuyén bun 1én phia trén,
dé théng cong.

- Buéc 15: Nhac khung kich va kich cling véi céc thiét bi phu trg
khac ra khoi giéng khai hanh.

- Butc 16: Don dep mat bang thi cdng theo quy dinh.

RCong duoc.day,dén'giéng, két thic Qua trinh'd4y,céng

Hinh 3. Giéng két thic

2.2.Tinh toan

Trong bai bao tac gia trinh bay tinh toan thiét ké hé kich thay
luc d€ ddy céng c6 dudng kinh D = 0,8m c6 chiéu day thanh éng
10mm, chiéu sau dat céng 10m, cap dat lam viéc dat cap Il. Cong
dugc lam bang thép khéng gi, c6 dudng kinh ngoai D = 0,8m;
chiéu dai cia moi doan c6ng 3m; lién két cac doan céng bang
phuong phap han; chiéu dai toan tuyén dat cong L =31,5m.

Dia diém thi cong: nat giao cau Binh, quan Hong Bang, TP Hai
Phong, Viét Nam.

Mo ta vi tri: day la c6ng thoat nudc thai sinh hoat, phia trén la
dudng tau hoa va dudng giao thong duong bo.

Thai gian thi cong: thang 6/ 2019.

T6ng luc can di chuyén ddy c6ng (Wc ) dugc hgp thanh tur 3
thanh phan (Hinh 1) gém luc ma sat gilia bé mat cia bé mat ngoai
cdng vai nén dat (W), luc ma sat bén trong cla cdng vai dat (W-),
luc can phia trudc dau cdng (Ws). Véi gia thiét l1a nén dat dong nhat
d&ng huéng, d6 sau khéng thay déi trong qua trinh day (10 m) nén
coi ap luc phan bé déu trén vé may [1], va luc can do d6c Wy, & day
thi cong dudng 8ng c6 d6 nghiéng a =1,5° nén c6 thé coi luc can
do déc Wy =0:

W, =W, + W, + W3 , kN 1)

2.2.1. Luc ma sat giita vé cdng va nén dat W,

Theo [2, 6: Wy = fins1[2(qq + )LD + Gp] kN )

trong d6: f,,s1 - Hé s6 ma sat gitia thép va dat; f,,,.; = 0,32 +
0,64 chon fs1 = 04 qq4 - Ap luc thdng ding clia d4t 1én vo may,
kN/mZ q,, - Ap luc ngang chi dong cla dat, kN/m? (Hinh 4); L -

Chiéu dai céng; D - Budng kinh ngoai ctia may, D = 0,8 m; G,,, -
Trong lugng clia c6ng, kN. g4 = y. H , kN /m? (3)
trong d6: y - Trong luong riéng clia dat, kN/m3; dat cap Il = Ill c6

y =17 kN/m?[3]; H - D& sau dat c6ng, H=10m.

Thay vao (3) cé: ga =170 (kN/m?)

Khi may di chuyén, dat phia sau may bi gian ra, ap luc ngang
cla dat gidam trong khi ap luc ding khéng déi. Busng trang thai
Uing suat chuyén dan vé vi tri gi6i han Ung vdi su can bang chu
dong. Khi nay ap luc ngang cht dong cla dat gn tac dung 1én may
dugc xac dinh theo cong thuc [2, 4]:
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Gn = 4a-tg? (45° —2) = qa. ko KN/ @)

trong do: k - Hé s6 ap luc ngang ctia dat da hay con goi la hé
s6 ap luc dat ch dong (hé s6 nd hong); @ — gbc ma sat trong cula
dat, vai dat cap Il = Ill, tra bang @ = 20°, [4]

Bdng 1. Luc can ma sdt giita vé mdy va nén didt

0
ko = tg? (450 - ﬁ)
2
Thay vao (4) c6: gn =85 (kN/m?)
Thay céac két qua trén vao (2) c6 bang két qua vdi su thay ddi
chiéu dai céng trL=3 + 31,5m.

~ 0,5

Hinh 4. S¢ d0 luc tac dung Ién v6 cong

2.2.2. Luc ma sat bén trong ctia céng véi dat W,

Luc nay cé thé bd qua, vi mbéi mot 1an ddy dugc mot doan céng
dai 3m, ta phai diung dé dao moi dat bén trong céng (dung
phuong phap x4i nuéq), vi vay khi ddy hét doan céng ti€p theo thi

Bdng 2. Luc can di chuyén ciia mdy

L (m) 3 6 9 12 15 18 21 24 27 30 31,5
G, (kN) 5,53 11,06 16,59 22,12 27,65 33,18 38,71 44,24 49,77 55,3 58,06
W; (kN) 491,8 | 983,6 14754 1967,2 2459 2950,8 34427 3934,5 4426,3 4918 5164
R o QY T cling chi c6 3m dat phia bén trong nén gia thiét coi luc ma sat bén
il el Ll “!HIH.HLI trong clia cng vai dat
H — Qa v ! Qx WZ ~ 0. N -
s \ / 2.2.3. Luc can phia trudc dau cong Ws
[ ¥ Luc can do ap luc ép hong cua dat da & bé mat guong 16
l‘ _.-I (ngugc hudng véi hudng di chuyén cla cdng), phu thudc vao
R phuong phép thi céng [1, 71:
2 2
‘ Wy == yHeg? (45° + f) =2 yHky, KN ©6)
FEN trong dé: Ag - dién tich guong 16 (dién tich mat dao): Ag =
m.D? 5
T = =0,5(m?)

ky = tg? (45° + %) = 2,04
=  Ws=173,4 (kN)
=  Thay cac két qua vao biéu thic (1) ta c6 téng luc can di
chuyén clia may tuang Uing vdi su thay d6i chiéu dai L =3 + 31,5m.

L (m) 3 6 9 12 15 18 21 24 27 30 31,5

Wy (kN) 491,8 983,6 1475,4 1967,2 2459 2950,8 3442,7 3934,5 4426,3 4918 5164

W (kN) 665,2 1157 1648,8 2140,6 26324 3124,2 3616 4108 4599,7 5091,4 53374

trong d6: F,; - luc tinh toan dé ddy cong (kN); k4. - hé s6 an

2.2.4. Tinh luc day may toan; k¢ = 1,05 + 1,15 theo [1, 8], chon kg = 1,05 va W, - luc cadn
Pé dam bao céng di chuyén dugc thi luc ddy can dam bao diéu di chuyén ctia may, kN.

kiensau[1,2]: Fy; = We. kg kN (7) Thay céc s6 liéu da tinh vao biéu thuc (7) ta ¢ bang s6 liéu luc

ddy may theo chiéu daiL =3 =+ 31,5m.

Badng 3. Luc dday mdy

L (m) 3 6 9 12 15 18 21 24 27 30 31,5

W (kN) 665,2 1157 1648,8 2140,6 26324 3124,2 3616 4108 4599,7 5091,4 53374

Fy (kN) 698,5 1214,8 1731 2247,6 2764 3280 3797 4313 4829,7 5346 5604
3. KET LUAN TAI LIEU THAM KHAO

Trén cd s& nghién clu cac phuong phap thi cong ham phd biét
hién nay trén thé gigi va phan tich dac diém cau tao, lam viéc cla
may dao ham, sy anh hudng ctia moi trudng lam viéc 1én thiét bi
cbng tac trong qua trinh dao ham. Bai bao dua ra phuong phép thi
céng ngam hagp ly dung dé thi cdng dudng 6ng thoat nudc & cac
dé thi 16n cda Viét Nam theo cdng nghé kich ddy, 4p dung céc
nghién ctiu cla tac gia trong linh vuc méay dao ham vao thyc tién
tai mot cong trinh cu thé d6 la: ddy céng c6 dudng kinh céng 0,8m,
chiéu dai 31,5m qua nga tu cau Binh, quan Héng Bang, TP Hai
Phong.

Bai bdo da thiét lap cac céng thiic xac dinh mét sé théng s6
lam viéc co ban cla kich ddy céng, vi du nhu luc ddy can thiét cta
céc kich thuy luc dé day c6ng trong long dat. Qua d6, giup cho
cdng tac thiét ké ché tao may trong nudc, nham tang kha nang tu
chi trong céng nghé thi cong mdi, giam chi phi dau tu va giap
phé bién cong nghé nay trong thi cdng céng ngam tai cac dé thi &
Viét Nam ma khong anh hudng dén viéc té chuc giao thong phia
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Noi chon: Dia diém tinh than cta cu dan dé thi

Genius loci: Spiritual place of urban residents

> THS.KTS PHU VAN TOAN', PGS.TS.KTS LE ANH BUC?, TS.KTS PHAM NGOC TUAN?2
'Cuc Quan ly Hoat ddng xay dung, Bo Xay dung; Email: phuvantoan.bxd@gmail.com
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TGM TAT

Noi chdn khang chi don thudn 13 mat dia diém vat Iy, nd con la dia
diém tinh than cia cu dan da thi. St ménh quan trong ma na hudng
d&n 3 hanh phic va su thod mén ¢4 tinh cia cong dang. Day 1 noi ma
méi con ngudi tim thdy dugc sy gén bo déi vai noi &n chén & cla
minh, sur két ndi nay mang tinh quy thudc giita con ngudi vai dia diém.
Noi chdin xéc lap nén khong gian cho phép moi ngudi thodi mai thé
hign ban than va tan huang su tu do, tir da tao ra nhimg ky nigm dang
nha, gén ket gia dinh, ban be va ngudi than yéu. Khi ching ta @ trong
khéing gian ma minh yu thich va quen thudc, ban than duge an toan,
tam han dugc th thai, khi do dia diém dugc chép nhan. Bén canh da,
nori chdn ciing thé hign mat phan nao da vé ban sdc va ca tinh hoa cia
mdi con ngudi. Tor nhitng khang gian nha dén nhimg khang gian lan, tor
can nha, hém phd, duang sa, kign tric dén cac hoat ding dién ra qua
thvi gian déu phén anh céi bén sic, dac diém, nét rigng, dia diém tinh
than ciia cur dan da thi |a the.

Tir khda: Noi chin; tinh than, dia digm; cam xdc; da thi.

ABSTRACT

Genius loci is not simply a physical location, it is also a mental
location for urban residents. The important mission aims at is the
happiness and personal satisfaction of the community. This where
each person finds attachment to his or her place of residence,
this connection is a belonging between person and place. Genius
loci creates a space that allows people to freely express
themselves and enjoy freedom, thereby creating memorable
memories that unite family, friends and loved ones. When we are
in a space that we love and are familiar with, we are safe, our
soul is relaxed, then the place is accepted. Besides. genius loci
also represents a certain part of each person's identity and
individuality. From small spaces to large spaces. from houses,
alleys. roads. architecture to activities that take place over time,
all reflect the identity, characteristics, unique features, and
quintessential place. That's the god of urban residents.
Keywords: Genius |oci; genius; spirit; place; loci; sense; urban.

1. GIGI THIEU CHUNG

Nai chén kham pha su tuong tac dac biét gilta méi trudng va cdm
xUc cla con ngudi. Bang cach nhan manh vé maéi quan hé sau sac nay,
tac gia phan tich nhiing anh hudng tich cuc ma moét dia diém tét cé
thé mang lai trang thai tinh than va su can bang trong cuéc séng hang
ngay. Bong thai, bai viét tap trung vao nhimng co hoi va thach thic
trong viéc tao ra mot khéng gian tinh than tich cuc, nhan manh su
quyét dinh va anh hudng ctia con ngudi d6i vsi khéng gian minh sinh
s6ng. Bai bao bam sat vao cac ky niém va trai nghiém ca nhan ctia con
ngudi vé nai chén, ggi mé& vé nhiing ky niém dang quy va nhing
khoanh khac dang nhd dugc luu gitt trong tam thic. Bén canh dé,
thuc day y thuic vé viéc xay dung nai chén ly tudng trong tuang lai, tao
ra khéng gian thuan Igi cho su phat trién va thod man nhu cau tinh
than clia con ngudi. Théng qua viéc phan tich su tuang tac déc déo
gilra con ngudi va noi chén, bai bao gilp ¢é cai nhin rd hon vé stic
manh clla méi trudng vat ly va tinh than déi véi cudc song hang ngay.
Bang cach thao luan vé nhiing anh hudng tich cuc, cung cap ggi y vé
cach xay dung mét khong gian tinh than, khuyén khich kién tao noi
chén mang lai hanh phuc va su an lac cho ban than va cong déng
xung quanh.

Trong b6i canh dé thi hoa manh mé hién nay, con ngudi budc vao
mot thé gidi vugt xa nhing tién ich vat chat co ban. Cling vdi cong
nghé tién tién va cd s& ha tang phat trién da mang lai su thod man
déang kinh ngac d6i v&i nhu cau ctia con ngudi. T nha & hién dai, thiét
bi dién tir théng minh dén cac dich vu thiét yéu, moi thi déu dugc dap
Ung mét cach xuat sac. Tuy nhién, cé mét khia canh quan trong bi lang
quén, do chinh la khong gian noi chén. Ngay nay, khong gian khong
don thuan la noi 8, ma con la moét phan khong thé tach rdi cda tam
hén va tinh than con ngudi. P6 1a noi ma ta cé thé tim thdy su yén
binh, cdm nhan su tinh Iang va thu thai sau nhiing gid lam viéc cang
théng. Mét khong gian thich hgp khéng chi dap (ng nhu cau vé vat
chat ma con tao ra mot méi trudng ly tudng dé con ngudi két néi véi
ban than va vai thé gisi xung quanh.

Gin git khong gian ngi chén thuc su la mét bai toan kho khi cac
khu vuc d6 thi c6t 16i ngay nay bi ném chat bai cac du an c6 mat do
xdy dung cao vi lgi ich kinh t€, gay buc bi va lam mat di nhiing khoang
tréng can thiét cho khéng gian cong déng. Diéu nay dan dén su thiéu
hut va cdm gidc mat mat trong tdm hon ngudi dé thi. Pong thai anh
hudng tiéu cyc dén stic khoe clia con ngudi, gy lo lang va kho khan
trong viéc duy tri mot tinh than thoai mai va can bang. Hon niia, su
thiéu hut khéng gian nai chén cling anh hudng tiéu cuc dén moi quan
hé gilta con ngudi véi con ngudi. Viéc thiéu hut khéng gian nay cé thé
dan dén su cang thang va xung dét trong cac mdi quan hé, anh huéng
dén su gan két xa hoi. DE gidi quyét van dé nay, can cé su chu trong
vao viéc phat trién khong gian dé thi thong thoang va thoang dang
hon. Cac du &n quy hoach can rang budc viéc xay dung cac khu vuc
cdng cong, codng vién, va cac khu vuc xanh dé thi. Ngoai ra, can
khuyén khich tao lap cac hoat dong cong déng da dang, tao diéu kién
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cho con ngudi tan hudng cudc séng ma khong phai hy sinh cac khong
gian noi chén clia minh.

2. KHAINIEM NO1 CHON

Nai chén la mét khai niém phtic tap va da chiéu, hién tai chua c6
moét dinh nghia chung va toan dién vé né. Tuy nhién, Martin
Heidegger (Triét gia ngudi Duc) da phat trién khai niém nay trong ly
thuyét hién tugng luan hién sinh va dugc cdng nhan la c6 anh huéng
rong rai nhat trong Thé ky XX, theo Heidegger, noi chén la mot khai
niém dugc tao ra bdi méi quan hé gitia cac chiéu kich clia ban thé hoc
va chinh tri hoc. Con ngudi dugc bao quanh béi nai chén vai hai chiéu
la ngang va doc. Chiéu ngang dugc xac dinh bai méi quan hé chinh tri
xa hoi, trong khi chiéu doc la mét chiéu &n chira su doc nhat vé nhi clia
nai chén, va déng thdi cling 1a nai chén hién hiu trong khéng gian
[12]. Cac nha triét hoc Phuong Tay nhu Jean Paul Sartre, Chiristian
Norberg Schulz da dua ra cac luan diém vé nai chén va tinh than noi
chén. Trong cuén “Genius Loci, Towards a Phenomenology of
Architecture”, Norberg Schulz da cu thé hoa khai niém vé nai chén khi
cho rang: “Nai chén la mét dia diém cé tinh than déi véi ngudi dan cungu
tai noi d6” [8]. TUr d6, c6 thé thdy rang, Phuong Tay nhin nhan ngi chén
theo hién tugng hoc kién truc (phenomenology of architecture). N6
nghién ctiu méi quan hé gilra con ngudi va méi trudng ma trong tam
lién quan dén con ngudi, méi canh, kién tric, d6 thi va dia diém. Chinh
vi vay, hién tugng hoc kién tric con dugc goi la hién tuogng hoc dia
diém (place phenomenology).

Khac véi nhimng khai niém trén vé noi chén da co, trong qua trinh
nghién ctu ctia minh, Yi-Fu Tuan (mét nha dia ly ngudi My géc Hoa)
nhan thay rang: noi chén khéng chi don thuan la mét vi tri xac dinh
trong khéng gian hay mét vi thé nao d6 trong xa héi. Béi véi éng, noi
chén mang mot ban sac, mot doc dao va quy luat riéng biét gobm hai
dac diém:

- Déc diém tha nhat la khia canh xa hoi: day la cach noi chén duoc
nhan dién dua trén vai trd va vi tri clia n6 trong cau trdc xa hoi; diéu
nay lién quan dén cac yéu té nhu: tinh chat van héa, lich st va quyén
Iuc; n6 ndm trong pham vi nghién ctru ca xa hoi hoc, khi xem xét méi
lién hé gitta noi chdn va cdu trac xa hoi.

- Dic diém th hai 1a khia canh khéng gian: khia canh nay tap
trung vao vi tri clia noi chdn trén bé mat trai dat; no lién quan dén dia
ly, méi trudng tu nhién, va quan hé véi cac khu vuc xung quanh; pham
vi nay thudc vé linh vuc dia ly, khi xét dén yéu té dac trung va cach noi
chén tuong tac vai khong gian xung quanh.

Qua hai y nghia trén, Yi-Fu-Tuan muén chdng ta nhan biét rang
noi chén khéng chi la mot diém trén ban d6 hay mét phan clia ciu
trdc xa hoi. N6 con la mét thuc thé séng déng, 6 y nghia riéng va
phan dnh su tuong tac gilta con ngudi va méi trudng xung quanh [14].

Trong tac pham “D6 thi hoc nhap mén”, Truong Quang Thao cho
r&ng: “Su' thich nghi ctia con nqudi déi véi méi truding & do ho tu'tao ra. O
dé nhu cdu va kha ndng dn khép véi nhau, ham muén ndgm trong tam vai
cta thuc thi, cdc gid tri déu phti hop véi nhiing biéu tuong cdng déng. Va
mot khi diéu dé da dat duoc thi méi trudng & khéng con la khéng gian vé

CAM NuAN

hén va ndé sé tré thanh noi chén: nha cdia, buén lang, thén xém, phé xd
gdin bé véi con ngudi, véi cudc séng hang ngdy cta ho, manh dét noi ho &
trd thanh than thiét, thanh xa sé, noi éng ba cha me ho ting vt va gy
dung nén va truyén lai cho ho. G d6 moi cot méc nhu cdy c6 thy, cong
lang, dinh lang, dong séng, bén do v.v... da bién thanh ky dc chung cda
céng déng. H6n nai chén sinh ra va tén tai trong tdm thiic con ngudi nhu
thé dd" [5, tr.330].

Theo wikipedia, ngi chdn la nhing khia canh doc dao, khac biét va
dang yéu clia mét dia diém, néi mét cach hinh tugng thi “nai chén”
khong chi [a mét thuc thé hién thuc ma con 1a mét thuc thé tam linh
nhu Nha tho Ché Lan Vién da cdm nhan: “Khi ta 6, chi la noi dét &. Khi ta
di, dat da héa téam hén”.

C6 thé noi, khai niém noi chén dén nay con nhiéu nhiing ban cai
va tranh luan khac nhau gilfa cac nha nghién cdu. Tuy nhién, theo
quan diém Phuang Tay, nai chén la mét dia diém cé tinh than déi véi
con hgudi va mang tinh ca thé. Mbi con ngudi cé thé c6 nai chén clia
riéng minh va noi chén dugc hinh thanh bdi cdm nhan ca nhan. Con
Phuang Dong, nai chén 1a mét khdng gian chung cé ban séc riéng
mang tinh cong déng. N6 dugc dai da s6 ngudi dan thira nhan va co y
nghia dac biét quan trong déi véi ho.

2.1 Tinh than noi chén

Tinh than nai chén la mot khai niém dugc hinh thanh ti khoang
nam 510 trudc Cong nguyén t6i ndm 480 sau Cong nguyén. Theo do,
ngudi La M& c6 dai tin réng tat c su vat hién sinh déu 6 tinh than ctia
riéng né, tinh than ngudi giam hé chung, tinh than nay dem lai duc tin
cho con ngudi vugt qua cac trd ngai trong cudc séng va déng hanh
vdi ho tir khi sinh ra cho dén lic qua doi. Dac biét, ho nhan ra rang noi
chén c6 tam quan trong séng con dé ton tai mot dia diém, noi cudc
s6ng con ngudi dang dién ra. D€ hiéu dugc y nghia clia mot noi chén,
chia khéa quan trong la danh thiic cdm xuc tinh than ma con ngudi
nhan dugc tu dia diém chir khoéng chi la vi tri va chiic nang cda né. Co
rat nhiéu thuat ngir d€ mé ta tinh than nai chén, vi du nhu tdm hén
nai chén, y thic noi chén, cdm giac noi chén (genius loci, spirit of
place, sense of place).

Tinh than noi chén dugc luu gitr trong ky Uc cda tling ca nhan va
tr& thanh ky Uc chung cla cé xa héi. Lich st cong déng dugc két néi
théng qua 16i séng, nén van hda va moéi trudng chung, tat ca cac yéu
t6 nay cling tao nén tinh than noi chén trong khong gian. Gerhard
Kallmann (Kién trdic su ngudi My géc Bc) tiing k& mét cau chuyén dé
minh hoa cho khai niém “tinh than noi ch6n” cia minh: “Sau nhiéu
ndm, éng quay tré lgi Buc & giai doan cudi cia chién tranh thé gidi thu hai
va mudn nhin thdy ngéi nha noi 6ng da Ion Ién. Tuy nhién, ngdi nha &
Berlin khéng con. Lic dy, 6ng cam thdy nhu minh bj mdt di mét cdi gi dé
lam 6ng hut hdng. Nhung sau do, éng dét nhién nhdn ra via hé, nét ddc
trung con sét lai ma khi xua, & d6 éng da choi nhu mét dua tré. Va éng da
trai nghiém mét cam gidc manh mé cda chuyén quay tré lai nay” [9].
Chinh vi vay, tinh than noi chén la gia tri niém tin, cdm xtc cla ngudi
dan déi vdi khéng gian ma minh dang sinh s6ng. N6 duoc biéu hién
qua gia tri cila mét “vung dat” (vat thé) hay 16i séng (phi vat thé) dem
dén cho con ngudi sy binh an va hanh phdc.
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2.2 Cac yéu té tao lap gia trinoi chén

Bdc trung vat thé va phi vét thé

Dac trung (identity) la tinh khac biét séng dong, dai dién tiéu biéu
va tich cuc cho mot déi tugng khién dai tugng do khac véi nhiing déi
tuong khac. Heidegger cho rang “Moi noi, moi ltc, ta lién két vdi hién
hau theo nhiéu cdch khdc nhau. Nhung ddc trung (ban sdc) sé lam cho
chuing xdc nhdn theo ta” [12]. Dac trung c6 thé 1a vat thé cling c6 thé la
phi vat thé dugc hién hién trong cudc séng clia con ngudi. Tuy nhién,
dac trung nai chén 1a su hoda quyén ca vat thé va phi vat, la diém néi
tréi va dac sc clia khéng gian, dugc nhan biét bdi cdm nhan ctia con
Nngudi. Mac du su cdm nhan clia méi ngudi vé nai chén mang tinh chd
quan va c6 thé khac nhau gitta ngusi nay va ngudi khac, nhung nhiing
gi thudc vé dic trung déu mang tinh déc nhat. Nhiing dia diém khéc
nhau sé c6 nhiing dac trung khac nhau. D6 ¢6 thé la dia danh, la biéu
tuong, van hoa, xa hoi, lich su, dia ly, ... khac biét va cé stic hap dan
manh mé ma nhiing noi khac khong cé. Khi con nguai dinh cu, ho
mong mudn dugc sinh séng va trai nghiém nhiing khéng gian dac
trung cuda riéng minh hon ca.

DPic trung vat thé co thé dugc nhin thdy théng qua cac thanh
phan nhu quy mé khong gian, mic do su hién dién, dia danh, kién
tric, moi trudng va pham vi sif dung cong céng hoac khdng gian ma.
Diéu nay la minh chiing cho su phat trién clia tinh than dia diém trong
béi canh dé thi, ngi lich st da hinh thanh mét ban séc théng qua viéc
ap dung khia canh hiiu hinh @€ thé hién khia canh vat ly. Nhiing céng
trinh kién tric 8, bang cach thé hién phong cach, hinh théi va ban
dang, mang theo nhiing vét tich ctia qué khi;, déng thai mang lai mét
su doc dao va cé vai tro lich st quan trong trong qué trinh phat trién
clia dé thi.

Cac yéu t6 dac trung phi vat thé lién quan dén nhiing dic tinh
mang tinh biéu tugng hodc khéng thé nhin thdy mét cach ré rang, bao
g6ém ky Uc, gia tri, y nghia, niém tin va cdm xdc. Mot noi chon tao ra su
gan bé va tinh cdm yéu thuong tir ca ngudi dan cu trd va khéach vang
lai, bai né thé hién dic diém ctia mot tap thé va dic trung clia mébi ca
thé. TU d6, c6 thé két ludn rang cac yéu té vat thé déng vai trd quan
trong trong viéc hinh thanh mét noi chén, trong khi cac yéu t6 phi vat
thé tao nén "tinh than" cho dia diém do.

Cam xuc cdng déng

Cam xuc la trang thai tam ly phan anh su rung déng ctia con
ngudi trudc cac thong tin. DE ghi nhé khéng gian dé thi, con ngudi
st dung nam gidc quan la thi gidc, thinh giac, khdu giac, xuc giac
va vi gidc. N6 la hé théng cac co quan cdm nhan cla co thé, giup
phan tich, tim hi€u va nhan biét dugc cac thong tin vé sy vat va
hién tugng. TU cdm nhan dén cdm xuc la moét qua trinh tam ly,
trong dé con ngudi x ly va danh gia cac thong tin ma con ngudi
nhan dugc ti thé gisi xung quanh. Vi du, khi ban dang di dao
trong céng vién va cdm nhan dugc mot con gidé mat théi qua, d6 1a
qua trinh cdm nhan. Néu ban cam thay vui vé va sang khéai vi cam
giac d6, d6 1a cdm xuc. Tuong tu, néu ban cdm nhan dugc mét su
kién dang buén, nhu mat di mét con thu cung, cdm xuc cda ban ¢c6
thé la dau buén va tiéc nudi. Tuy nhién, cdm nhan khéng luén dan
dén cam xdc. Vi moi ngudi sé cé cach trai nghiém va thé hién cam
xuc khac nhau dya trén sy khac biét vé tinh cach, kinh nghiém va
nén van héa cling nhu cac théng tin ma ho nhan dugc. Vi dy, khi
nghe mét bai hat, mét ngudi c6 thé cdm thdy vui vé va phan khich,
trong khi ngusi khac c6 thé cdm thdy buén ba hoic tham chi
khéng c6 cdm xuc gi. D€ minh hoa va cit nghia nhiing cdm xuc
khac nhau cta con ngudi, Robert Plutchik, Tién si tam ly ngudi My
da vé ra banh xe cam xuc gitp hinh dung dugc vo van nhiing cam
xuc khac nhau tir tdm loai cdm xuc co ban 13 vui vé, budn ba, sg
hai, chan ghét, gian d{, ngac nhién, hy vong va tin tuéng. Cac loai
cam xuc sé dugc chia thanh 3 cap d6 tang dan khi vao gan tam, va

khi hai cdm xtc gan nhau sé tao ra mét cdm xuc mdi la giao thoa
clia hai cdm xuc trén. Vi du, “tinh yéu” sé dugc tao tu cdm xuc “vui
vé” va “tin tudng”, trong khi “su khinh ré” sé la két hgp gilta “gian
d{” va “chan ghét”.

Cam xuc dong vai trd quan trong trong viéc lam cho cudc séng
clia con ngudi thang hoa. Khi ching ta trdi nghiém nhiing cdm xuc
tich cuc nhu hanh phuc, niém vui, sy hai long, tinh yéu, hy vong,
thi tam trang cla chiing ta sé dugc nang cao va cam giac rat tuyét
voi. Nhitng cdm xuc tich cuc nay gidp cho ching ta c6 déng luc dé
tién t6i, huéng dén muc tiéu cta minh va tan hudng cudc séng y
nghia hon. Ngoai ra, cdm xuc cling gilp cho ching ta két néi véi
nhing ngudi khac va tao ra cdc méi quan hé tich cuc. Khi ching ta
chia sé nhing cam xuc vui tuci véi ngudi khéc, ching ta da truyén
di mét nang luong tich cuc dén v6i moi ngudi ma chung ta tiép
xuc. Diéu nay ngugc lai cling gilp cho ching ta cdm thdy hanh
phuc va c6 thém niém tin yéu vao cudc séng. Cam xuc cho phép
phan biét noi chén nhu moét hién tugng xa hodi c6 su gan bo clta
con ngudi vai nhiing dia diém thong thudng chi la vi tri. Ngi chén
6 nghia la dia diém (location) hay khéng gian (space) da dugc gui
gam cam xuc clia con ngudi vao trong dé. Bang cach tiép xuc, con
ngudi nhin nhan sy vat va gan cho n6 moét y nghia cao thap tuy
trudng nhan thic. Trai qua qua trinh phat trién, con ngudi ludn cé
nhu cau dinh vi ban than trong xa héi va tu khdng dinh minh.
Chinh vi vay ma Maslow da nghién ctu thanh céng thang thap
nhu cau clia con ngudi qua nam tang bac ti thap dén cao. Tang
thi nhat dugc sinh ton, tang thd hai dugc an toan, tang thd ba
dugc giao tiép, tang tha tu dugc tdn trong va tang thi nam dugc
thé hién. Tu d6 c6 thé thay rang, nhu ciu cao nhit cta con ngudi
I3 dugc tu do thé hién cdm xtc clia minh trudc moi van dé xa hoi.
Thé hién cdm xuc yéu quy mét vung dat, xa nhd gan thuong, van
vuong boi hoéi khi nhac dén. D6 la cai toi ban nga cdia con ngudi,
luén muén minh la cai rén cda vi tru. Cudc séng song t6t khi dugc
la chinh minh, dugc thé hién, dugc yéu, dugc ghét, ...

Con ngudi la trung tdm clia moi su vat, hién tugng, la yéu té cha
quan tac dong truc ti€p su hinh thanh noi chén. Con ngudi trong béi
canh nai chén la cdng déng dan cu. DSi véi ngudi Viét Nam, tinh cong
déng rat cao, dugc hinh thanh tir rat s6m trong lich st dung nudc va
gilr nuéc clia dan téc. N6 1a stic manh tinh than dugc tao nén tur tinh
c6 két cong dong ma rd nhat la cong dong lang xa. N6 da trg thanh
mét tdm thic van hoa thé hién & tinh than “ban ba con xa mua lang
giéng gan”, n6 tao nén maét stic manh nai sinh cta tinh than gitr nudc.
Thé nén, ngudi Viét Nam c6 thé bi mat nudc nhung khéng bao gis
mat lang, cai noi chdn ma ho gan bé mau thit, cai ngi ma ngudi ta goi
14 “chén nhau cat rén”, a c6i nguén dé ho tré vé néu phai xa qué. Pay
la giéng mai trong van hoa tng x hinh thanh nén noi chén, tao nén
tinh doan két va su gan bé trong sinh hoat.

Mot dia diém la noi chén khi yéu t6 tinh than dugc 16ng ghép vai
cobng déng. Tinh than nay dugc xay dung ti khéng gian vat thé va phi
vat thé. Vat thé gép phan tao nén ban dang cla dia diém, trong khi
céac yéu t6 phi vat thé mang lai "tinh than" dic trung. Diéu nay tuong
tu nhu khai niém noi dung va hinh thuc trong triét hoc. N6i dung bao
gom tat ca cac yéu t6, mat va qua trinh hinh thanh mét sy vat, trong
khi hinh thuic tap trung vao cach ton tai va phat trién clia su vat, tuc |a
cac mai lién hé va tuong tac gilta cac yéu t6 dé. Trong khong gian d6
thi, ndi dung la cac yéu t6 vat chat nhu céng trinh kién tric, khong
gian ma& ty nhién, khéng gian m@ nhan tao,... tao nén céi hitu hinh cé
thé cdm nhan théng qua cac giac quan clia con ngudi, né la thé xac cé
hinh dang, kich thudc cu thé. Con hinh thic la su van déng, van hanh,
hoat déng lién két cac vat thé vao mot hé théng tuong tac chung clia
xa hoi, 1a su séng dang lién tuc chuyén déng khdéng ngling trong méi
trudng vat ly.
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Banh xe cdm xtc clia Robert Plutchik

Tinh than déng vai trd quan trong trong viéc xay dung hinh
anh nai chén, né cé thé chiém tdi 40% cha mot qua trinh. Vi vay,
viéc xac dinh vai tro va gia tri tinh than can dugc lan tda trong cac
tang |&p xa héi, nham thac ddy qua trinh hiéu biét d€ cung nhau
gin gitr va phat trién cac khong gian mang yéu t6 hén cét dé thi.
Tuy nhién, sy tién bd vé cong nghé, qua trinh d6 thi héa dang tac
dong rat 1én dén sy ton tai cda noi chén. Néu tinh than ctia mot
vung dat bi suy yéu, diéu nay cé thé dan dén su suy sup va cudi
cung la bién mat hoan toan cla mét thuc thé dé thi. Tuong tu nhu
viéc mot lanh thé bi chiém déng, chinh quyén cai tri sé c6 gdng
xay dung 16i s6ng, tu duy va van hoa hoat déng, cling nhu khéng
gian theo cdu truc hinh mau tir quéc gia chiém dong. N6 hoan
toan xa la v&i con ngudi dia phuong, diéu nay di dén déng nhat
mot cdng déng, dan téi viéc tiéu bién ban sac dan tdc, khién ky e
vé cudc séng cla ho bi xéa nhoa. Tir d6, nhing gia tri tinh than bi
mat di, con ngudi tré nén mat géc, qudc gia suy vong ti d6. Cau
tric ctia moét do thi khéng phai la vinh cliu va ¢ dinh; Tuy nhién,
diéu nay khéng déng nghia véi viéc tinh than cta dia diém sé dé bi
mat di hodc thay ddi, bai vi gia tri nay c6 thé dugc bédo ton va tiép
bién néu biét cach gin gitr va khai thac.

Tinh than cla mot dia diém la ca qua trinh dién bién cdm xuc
ma con ngudi tao ra qua thaoi gian dai trai nghiém, né khong cé su
toan tinh ma chi la su ngau nhién tir cac hoat dong nham thich
ung véi moi truong dinh cu clia minh, theo thaoi gian va su phat
trién cda xa hoi. Théng thudng, d6 1a nhiing théi quen hitu ich
trong sinh hoat, su than thudc clia bao canh tao cam giac binh an,
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cdm giac dugc che chd. Nghién clru va kham pha tinh than nay
trong mot khu vuc sé gitp phat huy su déc ddo va dac biét cda né.
Vi vay, khi tién hanh céng tac chinh trang do6 thi cho mét thanh
phé lich st, viéc xac dinh va nhan dién tinh than cta dia diém
ddng vai tro vo cling quan trong, la nén tang cho viéc gin gilt ban
sac chia thanh phé. Gan day, mot s6 nghién ctu da nhan manh tinh
than cda dia diém nhu mot gid tri ¢t 16i duy tri su bén ving dé thi.
N6 tac déng sdu vao tinh chdt va ban chat ca dia diém. Thudng
thi cac nha nghién ctiu tap trung vao nhing khia canh cu thé va ro
rang cla dia diém ma quén di yéu t6 vé hinh nhu cac hoat déng
mang tinh céng déng, méi cdnh hay van dé lich s, dé tir dé tao
nén nhiing diém doc dao va khac biét ciing nhu d6 1a nhan t6 c6t
16i tao nén cam xuc.

Tinh than dia diém la gach két néi con ngudi véi méi trudng
dinh cu, noi ma viéc séng hoac sinh séng la mot hoat dong cét 16i
do con ngudi cht déng dinh ra phu hgp véi méi canh. BE hiéu
dugc tinh than clia mot dia diém, ching ta phai nhan dién dugc
céc gid tri vat thé va phi vat thé tu khia canh cla cac cong trinh
kién tric, khédng gian mé tu nhién, khéng gian mé nhan tao, cac
hoat déng va lich st ctia né. T d6 nhin nhan mét cach khach quan
dia diém d6 c6 y nghia, c6 ban sac va c6 gia tri lich st khéng. Cé
mét s6 khong gian cac yéu té vat thé bi mat di, hay yéu t6 phi vat
thé& khéng con tén tai, vay phai xem xét dudi géc dd hiu dung
thuc tai, c6 can phuc dung hay kién tao lai khong gian dé khéng,
hay chi gia lap khéng gian v6 hinh bang cong nghé hoac tra lai tén
dia danh dudi géc @6 ggi nhéc dé phuc dung gia tri nai chén.
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3.KET LUAN

Bai viét da luan ban vé gia tri tinh than cla dia diém, mot khai
niém quan trong trong viéc hiéu vé su gan két gilta con ngudi va moi
trudng s6ng clia ho. Dia diém hay nai chén chi khac nhau khi nhin
nhan & goc do gia tri tinh than. N6 khéng chi don thuan la noi sinh
s6ng ma con la mét thuc thé vé hinh dugc tao ra va duy tri bsi cong
déng cu dan. Noi chon két hgp hai hoa gilra cac yéu t6 vat chat va tinh
than, tao nén ban sic dic biét cla méi vung dat cu thé. Théng qua
viéc tim hiéu vé ngi chén, chling ta ¢6 ca hoi nhin sau vao nhiing gia
tri van héa, lich st va tinh than clia mét cong déng d6 thi. Diéu nay
gitip ching ta hiéu rd hon vé su két néi manh mé gilra con ngudi véi
khéng gian séng, déng thai khuyén khich viéc duy tri va phat trién cac
gia tri dac trung ctia méi thanh phé.

Qua nhiing nghién ctiu vé noi chén, ching ta hy vong sé dong
gop vao viéc xay dung va phat trién cac khu vuc dé thi ngay cang bén
viing, thiic day su phat trién toan dién va su hai hoa giita con ngusi véi
mai trudng séng clia ho. Thém vao dé, viéc hiéu rd vé noi chén cling
gilp chung ta nhan thic sdu hon vé vai trd quan trong clia cdng dong
trong viéc duy tri va phat trién méi trudng xanh, sach va hoa hgp. Cac
hoat ddng van hda, nghé thuat va cac su kién dia phuong cling déng
g6p tich cuc vao viéc cling cé tinh than dia diém, tao ra cdm nhan tich
cuc va gan két manh mé gitta cu dan véi noi ho sinh séng. Viéc nghién
cttu vé noi chén khdng chi mang lai lgi ich ngan han ma con gép phan
quan trong vao viéc dinh hinh tuong lai bén vimng cla cac d6 thi.
Chung ta can ton trong va bdo vé nai chén, tir d6 thic day su phat
trién va tién bo clia xa hoi, kinh té&, va van héa. Béng thdi, viéc duy tr
va cling €6 cac gia tri ngi chén ciing la trach nhiém va nhiém vu chung
clia toan bd cdng dong cu dan dé thi. Nhin vé tuang lai, chiing ta can
tié€p tuc tén vinh, nghién ctu va béo tén gid tri nci chén, dé tiing khu
vuc d6 thi c6 thé tu hao vé ban sic déc ddo ctia minh. Chi théng qua
viéc gilr gin va phat trién nai chén, chiing ta mdi c6 thé xay dung nén
nhimg céng déng dé thi manh mé va phén thinh, mang lai loi ich 1au
dai cho tat cd nhiing ngudi s6ng va lam viéc tai do.
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Xac dinh cac dac trung vé mat kich thuéc cua
l6 rong trong bé tong théng qua
phuaong phap xu ly hinh anh

Determination of the size characteristics of the airvoids within the harderned concrete via

image analysis

> TS VU CHi CONG

Khoa XDDD va CN, Truang Dai hoc Xay dung Ha Noéi; Email: congvc@huce.edu.vn

TGM TAT

Ha thaing cac |6 rang xuét hién bén trong céu tric dong ran cia bé
tang dang vai tro rét quan trong va anh hudng tryc tigp dén cac
dc trung oo hoc coa bé tang dudi tac dong cda céc loai téi trong
khac nhau. Chinh vi vay, xac dinh duoc cac thang sd dinh legng coa
he thdng céc |6 ring trong bé tong |3 rét can thigt dai vai cac phan
tich md phang sd va nghién ciu thyc nghiém vé img xir cla céc céu
kign va ket céu be tong. Tuy nhign dinh lrgng céu tric ring cia be
tang & trang thai da dang rén theang kha khan hon rét nhiéu so vai
trang thai vira trudc khi dang rén. Nghién ciru nay dé xudt mat quy
trinh chudn bi va xir Iy hinh &nh khé don gian va higu qua gidp dinh
lrgng duge thang sd kich thrde dic trung cia céu tric ring trong
bé tong. Thang qua hai kiém dinh thang ke 1a Kolmogorov-Smirnov
(K-S test) va Anderson-Darling (A-D test), bai bao ddng thvi ciing
dd chi ra dugc sy phd hop coa ham phan phai Weibull nham dién
gidi xac sudt phan bd vé mat kich thuae coa céc |8 ring trong bé
tong.

Tir khda: Bang khi; céu trac rong; bé tang; xac suét phan phdi; phan
phii kich thudc

ABSTRACT

The system of airvoids appearing within the hardened structure of
concrete plays a crucial role and directly influences the mechanical
behavior of concrete under various types of loads. Hence,
determining the quantitative parameters of the airvoids' system
within concrete is essential for numerical simulations and
experimental investigations of concrete members and structures.
However, quantifying the airvoid structure in the hardened state of
concrete is often much more challenging than in its fresh state. The
present study proposes a relatively simple and effective image
preparation and processing procedure to quantify the
characteristic size parameters of the airvoid structure within
hardened concrete. Based on two statistical tests, including the
Kolmogorov-Smirnov (K-S test) and Anderson-Darling (A-D test),
this paper also demonstrates the relevance of the Weibull
distribution function in interpreting the size distribution of the
airvoids in hardened concrete.

Keywords: Airvoid; pore structure; concrete;  probability
distribution; size distribution.

1.DAT VAN PE

Nhiing dac trung co hoc clia bé tdng (nhu dudng cong Uing suat
- bién dang, cudng dé chiu luc hay mé dun dan hoi) dudi tac dung
cUa cac loai tai trong khac nhau bi anh huéng rat I6n bai hé théng
cac 16 réng tén tai bén trong cau trdc dong ran cda bé téng [1,2].
Trong céc thanh phan 16 réng, hé théng céc 16 réng dang bong khi
(air voids hay air bubbles) la thanh phan cé kich thudc I16n nhat va
anh hudng chl yéu dén ting x{r clia bé tong dudi cac tac dung cg
hoc khac nhau [1,3]. Hé théng cac 16 réng dang béng khi nay duoc
hinh thanh ch( yéu do hién tugng cuén theo khéng khi vao cling
trong qua trinh ché tron va thi cdng bé téng tuoi. Khi bé téng dong
ran, cac béng khi nay chd yéu xuat hién & phan ma tran xi mang -
cat (ciment matrix). Trong linh vuc nghién ctu vé anh hudng ctia hé
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théng cac 16 réng trong cau tric dong ran dén cac dac trung ca hoc
cUa bé tong, phan tich va khao sat cac dac trung vé mat ciu tao va
dac biét la kich thudc ctia hé théng cac 16 réng dang béong khi nay
dong vai trd cht yéu va quan trong nhat [1]. Hé thong cac 16 réng
dang bong khi (sau day goi tét la 16 rdng) thudng duoc dinh lugng
théng qua cac gia tri nhu dé réng, kich thudc, dién tich bé mat, thé
tich, hinh dang, hudng phan bé, khoang cach gitra cac 16 réng. DE
xac dinh cac gia tri dinh lugng nhu tri s6 d6 réng, cac phuong phap
thuc nghiém nhu phuong phap dich chuyén chat 16ng [4], phucng
phép do dé xam nhap thdy ngan [5-7], phuong phap do ngung tu
mao quan [8,9] thudng dugc st dung. Tuy nhién, cadc phuong phéap
thuc nghiém ké trén thudng khéng xac dinh dugc cac dic trung
dinh luogng nhu kich thudc, dién tich va thé tich 16 réng, dic biét 1a
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khéng thé xac dinh dugc hudng phan bé va quy tic phan phéi vé
mat kich thudc cla céc 16 réng. Cac van dé nay vé co ban cé thé
dugc giai quyét théng qua cac phuong phap xt ly va phan tich hinh
anh. Nhiing hinh anh vé hé théng cac 16 réng xuat hién trong bé
téng co thé la dang hai chiéu hoac ba chiéu, nhung nhin chung phé
bién la cac anh hai chiéu nhu anh chup hay anh scan clia cac mat
cadt mau. Mot cach truyén théng, cac 16 rdbng xuat hién trong bé tong
thudng dugc dinh lugng thong qua phuong phap di chuyén ngang
tuyén tinh (linear tranverse method) hodc phuong phap dém diém
(point counting method) nhu mé ta trong ASTM C457 [10]. Nhiing
phuong phéap nay yéu cau dém sé 16 rong mét cach tha cong va do
dé dai day cung cla cac 16 réng trén bé mat mau bang kinh hién vi
soi ndi. Tuy nhién, cach lam nay vé ca ban tén rat nhiéu thai gian va
cbng stic d€ c6 thé thu dugc mot két qua phan tich cé y nghia théng
ké. Hon thé nira, cac phuong phap trén chi dugc 4p dung trén hinh
anh hai chiéu, do d6 sé khéng mang tinh téng quat va khéng chira
dugc thuc t&€ phan b6 clia hé théng cac 16 réng trong khéng gian ba
chiéu (khéng gian bén trong mau bé tong).

Ap dung cac nguyén téc ctia phuong phap lap thé dugc gidi
thiéu bai Saltykov va cong su [11,12], nguyén ctiu nay dé xuat mot
quy trinh xtr ly va phan tich hinh anh gidp xac dinh cac dac trung vé
mat kich thudc cta hé théng cac 16 réng trong bé tong, bao gém:
d6 réng, kich thudc va phan phéi kich thudc cac 16 rong. Déng thai,
nghién ctu clng phan tich va so sanh su phu hgp cta hai mé hinh
phan phdi xac suadt phé bién |1a phan phdi chudn (normal
distribution function) va phan phéi Weibull (Weibull distribution
function) trong dién giai phan phoi vé mat kich thudc cla cac 16
réng trong bé téng.

2. CHUAN BI MAU VA XU LY HINH ANH

2.1. Chudn bi méu

Trong nghién ctu, 03 (ba) mau tru c6 kich thudc (¢ X h =
150 X 300mm) dugc st dung dé phan tich. Cac mau bé téng duoc
ché tao vai ty 1& cap phéi vé mat khéi lugng nhu sau: Xi méang : Cat :
S6i: Nudc=1:2,2:2,7:0,43. Kich thudc danh dinh I6n nhat clia c6t
liéu 1a 20mm. Trén mbi mau bé téng, thuc hién 03 (ba) It cat phadng
nhu thé hién tren Hinh 1. Tuong ting méi 14t cit c6 hai bé mat
clia mau thi nghiém (sau day goi chung la cdc mat cit mau), téng s
c6 tat cd 18 mat cdt mau dugc chudn bi. CAc mit cdt mau sau do
dugc lam nhdn bé mat nham loai bd cac vét xudc hodc cac phan bi
nham do qua trinh cua cit chuan bi mau (Hinh 2a). Tiép theo, cac
mat cdt mau dugc son den toan bo bé mat. St dung bot da trang
Canxi Cacbonat siéu min KSHG-20C (dang vita) pht kin mat cat mau.
Cac 16 rébng dugc chén day vira Canxi Cacbonat mau trang sé dé
dang dugc lam néi rd trén nén t6i mau cda cac mat cdt mau (do da
dugc son den trudc) (H‘mh 2b).

300mm

e >

[60mm_  90mm  90mm  60mm
e le- e ole )

L 4

-

v

s

¥

A
150mm

Mait cat 1 Mit cat 6

Mit cat 2 Mit cit 5

Mit cit 3 Mit cat 4

Hinh 1. Vi tri cdc mét cdt chudn bi mau thi nghiém

C)] (b)

Mt cdt mdu saukhilam — Anhscan métcdtmduvéi  Anh den trdng mdt cdt mdu
nhdn bé mat phdn 16 rdng cé mau sdng ~ vdi phdn trdng la cdc 16 rong
hon

Hinh 2. Quy trinh x( Iy hinh &nh

2.2, Xtrly hinh dnh

Anh scan mat c&t mau (Hinh 2b) dugc xi ly théng qua cong cu
“imbinarize” cia phan mém MATLAB™ dé thu dugc anh den tréng
(dnh nhi phan) ctia mat cdt mau (Hinh 2¢) vai hai phan phan biét ré
rét nhu sau: phan mau trang la cac 16 réng, va phan mau den la phan
vira xi mang va cét liéu. Nhu thé hién trén Hinh 2c, cac 16 rong
xuat hién trén cdc mat cdt mau thudng c6 dang hinh tron véi dusng
kinh thay d&i khac nhau. Tuy nhién, cac hinh tron (16 réng) nay la
trén mat phéng hai chiéu (2D), do d6 dé xac dinh cau tric 16 réng
phan bé trén toan bo thé tich mau, can phai chuyén d6i cac 16 réng
hai chiéu nay thanh cac khéi 16 rdbng ba chiéu (3D). Trong nghién
clru nay, phuong phap chuyén déi 2D — 3D lap thé (stereological
method) cho hé cac hinh cau da phan tan cda Saltykov [11,12] dugc
ap dung. Trong phuong phap lap thé clia Saltykov, cac hinh tron (16

réng) hai chiéu trén cac mat cat mau (Hinh 2¢) dugc phan chia
vao n khoang gia tri kich thudc. S6 lugng cac 16 réng (2D) trong mdi
khoéng gia tri kich thudc i la Ny(i) véii = 1,2, ...,n. Khodng gia tri
cta dudng kinh cac 16 réng tuong Ung & budc kich thudc thir i dugc
gidi han 13 [dyax X 1070162 g x 107°1¢=D], trong d6 dppqyx
la dudng kinh 16n nhat cta 16 réng tai khoang gia tri dang xét.
Phuong phép 1ap thé cla Saltykov [11,12] gia thiét rang hinh tron
(16 rdng) hai chiéu xuat hién trén mat cat mau tueng tng vaéi hinh
cau co6 cung dudng kinh xuat hién trong khéi mau ba chiéu. Cac hinh
tron c6 dudng kinh la d; xuat hién trén mat cat mau (hinh anh hai
chiéu) la két qua ctia viéc cat cac hinh cau c6 duong kinh d; (véi j =
1,2,...,n) I6n hon hodc bang d; tai cac vi tri khac nhau. TU cac gia
thiét trén va céng thuc xac suat phan bé hinh hoc ctia khoang cach
tinh tr tdm cla cac hinh cau c6 duong kinh la d; dén cac mat cat
phdng tao nén cac hinh tron c6 dudng kinh d;, s6 lugng cac hinh
cau c6 dudng kinh d; trén mét don vi thé tich N, (j) c6 thé dugc xac

dinh nhusau [11,12]:
Nv(j)zizai[NA(i)] )

dj i=j

trong dé a; la hé s6 tuong Ung véi tiing budc kich thudc cla
hinh tron 6 dudng kinh la d;. Hé s6 a; nay dugc xac dinh tir xac suat
phan bé hinh hoc cla khoadng cach tinh tir tdm cla hinh cau co
dudng kinh la d; dén cac mét cat phéng tao nén cac hinh tron c6
dudng kinh d;. Tuan tha theo khuyén cdo cua Saltykov [11] va
Underwood [12], trong nghién ctiu nay 14 budc gia tri kich thudc 16
réng (n = 14) dugc ap dung. S6 budc gia tri kich thudc nay cho
phép dadm béo tat ca cac khoang gia tri déu c6 cac 16 rdng, dong thai
cling dam bao két qua phan tich vé xac suat phan phdi kich thudc
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clalé réng co y nghia théng ké. Theo Liu va cdng su [13], cdng thic
(1) c6 thé dién gidi véi dang tudng minh nhu sau:
LAGI2LN, (i) —0456123.N,(i—1)—0.11619.N (i —2)
| | OIS (=3)~00I727LN,(i~4)~000TMSN,G-5)
NV(1')=E ~0.003684.N (i —6)—0.00179.N (i —7)—0.000884.N (i —8)
| ~0.000441.N (i —9)—0.000222.N (i —10)— 0.0001 12. (i —11)
—~0.000057.N (i —12)—0.000029.N (i —13)—0.000015.N (i —14)

Pé tinh toan gia tri N,,(j) cho cac gia tri dudng kinh 16 réng d;,
mot doan chuong trinh tinh dugc thiét 1ap bang su két hop gilia
phan mém ImageJ va phan mém MATLAB™ theo quy trinh nhu sau:

- Xac dinh dién tich bé mat tuong Uing vdi ting 16 réng thong
qua céng cu “Analyze Particles” cia phan mém ImageJ ap dung trén
hinh anh den trdng (nhj phan) ctia mat cat mau (Hinh 2c¢);

- Tur gid tri dién tich bé mat cac 16 rong, tinh gia tri dudng kinh
danh dinh, d .4, c0a 6 réng c6 dién tich I6n nhat xuat hién trén mat
cat mau;

- Xéc dinh 14 budc kich thudc ca dusng kinh 16 rong, d;, véi
j=1,2,..,14 theo cong thiic sau [dpay X 1070102 ¢ x
10—0.1(i—1)]

(2)

’

-Tinh gid tri Ny(i), vé6ii = 1,2, ...,14;
- Tinh gid tri N,,(j) theo cong thuc (2).

3. KET QUA VA BINH LUAN

3.1. Cdc théng s6 kich thudc ctia cdu tric réng trong méu bé téng

TUr gia tri s6 lugng cac 16 réng clia budc dudng kinh d; phan bo
trong mot don vi thé tich, N,,(j), d6 rdng trong khéng gian ba chiéu
dugc xac dinh nhu sau p = N, (j). d;/V,, v6i V, = 1. Gia tri d6 rong
dugc xac dinh tUr cdc mat cat mau va trung binh cho ba mau thi
nghiém duoc téng hop & Bang 1. Két qua cho thdy muc d6 chénh
léch d6 réng xac dinh t& mat cdt mau khac nhau la khéng qua 16n
vGi hé s6 bién thién (Coefficient of Variation, CV) trung binh khoang
30%. Diéu nay c6 nghia rang: (i) khdng c6 su khac biét c6 y nghia
thong ké trong cdu tric rdng & cac vi tri khac nhau cia mau bé téng;
va (i) d6i véi cap phéi bé tdng xem xét trong nghién ctiu nay, gia tri
dé réng la kha nhé (trung binh khoang 1.6%), thé hién cac mau c6
dé dong nhat la mat d6 hat kha tét. Mot s6 théng s6 quan trong
khac cta dudng kinh 16 réng d6i véi tat ca cac mat cat mau cling
dugc téng hop tai Bang 1.

Bang 1. Mét s6 thong s6 vé mat kich thudc clia cau tric rbng trong cac mau bé tong

Mau  Mat cat Do réng, DO réng ctia mau (%) Dudng kinh 16 réng, d,, (mm)
p (%) Gia tri Poléech  Hé sé bién Gia tri 16n Gia tri Do lech Hé s6 bién
trung binh chuén thién, CV nhat, dya.x  trungbinh,  chudn,§ thién, CV
(%) dm (%)
1 1 1.21 1.51 0.52 345 3.5 0.35 0.27 77.1
2 1.04 3.6 0.38 0.32 84.2
3 1.42 5.2 0.29 0.20 69.0
4 1.17 2.6 0.28 0.19 67.9
5 243 4.5 0.34 0.29 853
6 1.77 6.6 0.40 0.28 70.0
2 1 1.61 1.34 0.37 28.0 3.9 0.29 0.21 724
2 1.38 4.6 0.25 0.15 60.0
3 1.09 2.7 0.34 0.24 70.6
4 1.35 29 0.32 0.24 75.0
5 1.83 5.4 0.32 0.23 71.9
6 0.77 2.7 0.30 0.21 70.0
3 1 1.31 1.88 0.45 237 33 0.34 0.30 88.2
2 1.51 24 0.30 0.19 63.3
3 2.51 3.1 0.27 0.19 70.4
4 2.16 4.5 0.28 0.24 85.7
5 2.06 33 0.29 0.23 79.3
6 1.73 4.1 0.27 0.19 70.4

Nhu thé hién & Bang 1, ton tai mét quan hé déng bién tuyén
tinh gitta dudng kinh 16 réng 16n nhat (dy,.x) va dudng kinh
trung binh cuta 16 réng (d,,). Khi dy. tang thi d,, cling tang.
Diéu nay c6 thé giai thich nhu sau: trong phuang phap x{ ly hinh
anh ap dung trong nghién ctu nay, dy.x la can cr chinh dé xac
dinh 13 budc dudng kinh con lai (xem muc 2.2). Néu d ., cang
I&n thi khodng gia tri cila 14 budc dudng kinh phan tich cang
I6n, do a6 xac suat tim thdy nhiéu 16 réng trong cac khoang gia
tri nay cling tang Ién va vi thé gia trj trung binh ctia dudng kinh
16 r&ng sé I6n hon.
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(a) Mdu A (b) Méu B

Xde sudt phan phai

Xde sudt phan phai

10 1 10 w wr {4}
Buimg kinh 16 ring, dy, (mm) Duwiémg kinh 16 rbng, d,, (mm)
(c) Mdu C (d) Tong hap cdc mdt cdt ctia cd ba mdu

Hinh 3. Xac sudt phéan phdi cong don cta duong kinh 16 rdng

3.2. Phdn phdéi vé mdt kich thudc caa 16 réng

Hinh 3 thé hién xac suit phan phdi cong dén ctia dudng kinh
16 rbng xac dinh tir cdc mat cat cia mau A (Hinh 3a), mau B (Hinh
3b), mau C (Hinh 3c¢) va cula tat cad cdc mat cat nghién ctu (Hinh
3d). Nhu thé hién trén hinh, mét s6 két qua thu dugc dang cha y
nhu sau:

(i) Gia tri duding kinh cta cac 16 réng xuat hién & tat ca cac
mat cdt mau nam trong khoang tir 0.1 mm dén dudi 7 mm. Day
la khoang gia tri phu hgp véi muc kich thuéc cda 16 rong dang
béng khi thudng dugc ghi nhan trong cac nghién ctu truéc day
(1,21

(i) Khéng 6 su khac biét qué I6n vé phan phéi kich thudc
cla céac 16 rong & tat ca cac mat cat trong khoang gia tri dudng
kinh d,, duéi 1,0 mm, tuy nhién sy khac biét tang dan khi d,, tang.

(iii) Bién déng gia tri dudng kinh 16 réng clia cdc mat cat déi
véi ba mau bé tong nghién ctu tang dan theo thi tu sau: Mau B
< Mau A < Mau C. K&t qua nay la phu hop véi hé sé bién thién,
CV, thé hién 6 Bang 1.

(iv) Xu huéng phat trién clia xac suat phan phdi céng don ddi
véi dudng kinh cac 16 réng la tuong tu nhau & tat ca cac mat cat
cla tat cd cac mau (Hinh 3d). Nhu thé hién trén Hinh 3, méi quan
hé gitta xac suat phan phéi P(d,) va dudng kinh 16 réng (d,)

dudng nhu phu hgp moét quy luat ham ma gitta hai dai luong
nay: P(d,)~d%. Diéu nay ggi y rang ham phéan phéi xac suét
dudng kinh ctia 16 réng xuat hién trong cdu tric déng ran ctia bé
téng c6 thé dugc biéu dién bdi cac ham s6 ma nhu ham phan
phdi chudn hodc ham phan phéi Weibull.

3.3. Ham phan phéi xdc sudt phu hop dé dién gidi phan phéi
kich thuéc 16 réng cta bé tong

Nhu nhan xét & trén, dudng kinh 16 réng cla bé téng c6 thé
€6 xac suat phan phéi phu hgp véi cac ham phan phéi xac suat
dang ham sé ma (diém iv muc 3.2). D€ kiém ching nhan dinh
nay, hai ham phan phéi xac suat dang ham ma phé bién la phan
phéi chudn va phan phdéi Weibull dugc xem xét nham phan tich
xac suat phan phéi dudng kinh 16 réng xuat hién & cac mat cat
cla cac mau bé tong. Trong nghién cldu nay, cac kiém dinh
Kolmogorov-Smirnov (K-S test) [14,15] va Anderson-Darling (A-
D test) [16,17] dugc st dung dé kiém tra va so sanh su phu hgp
cla hai ham phan phéi xac suat ké trén ddi véi cac bd di liéu
dudng kinh 16 réng thu dugc tir phuong phéap x ly hinh anh.

Tri s6 kiém dinh K-S (D,,) va tri s6 kiém dinh A-D (42) cho
ham phan phai xac suat F(x) lan lugt dugc xac dinh theo cong
thuc (3) va Error! Reference source not found. duéi day:

D,=sup| F,(x)~ F(x)| @)

2i—1

n

A: :_n_,-z:‘ {ln[F(x,)]+ln[l—F(xHH)]} (4)

trong do, supx la can trén dang cda khoang cach E,(x;) —
F(x;) véi E,(x;) la phan phgi xac suat thuc nghiém cta b di
liéu gobm n céac gia tri x;. Mot ham phan phoi xac suat dugc coi
Ia phu hgp véi d6 di lieu néu D,, < D, va/hodc A% < A2, véi
D, va A%, 1an luot la gia tri gigi han trong kiém dinh K-S va
kiém dinh A-D. Trong trudng hgp ¢6 nhiéu ham phan phdi xac
suat thdéa man yéu cau, ham phéan phéi nao c6 gia tri D,
va/hodc A% nhé nhat sé 1a mé hinh phu hop nhat véi bo dir liéu
dang xem xét.

Bang 2. Téng hagp cac gia tri ki€ém dinh su phu hgp clia cdc ham phan phdi xac suat véi dit liéu dudng kinh 16 rbng clia bé tong

Méau Mat cat Kiém dinh K-S Kiém dinh A-D
D, ctaphan D, cGaphén Gia trj t6i A? cla A? cla Gia tri t6i
phdi chuin phéi Weibull han, D, phan phoi phan phoi han, A%,
chuén Weibull

1 0.447 0.168 0.361 46.154 0.225 2.507
2 0.440 0.111 0.349 42.857 0.245 2.506
3 0.631 0.108 0.338 40.012 0.257 2.505
1 4 0.512 0.113 0.361 42.857 0.234 2.507
5 0.468 0.105 0.349 42.857 0.232 2.506
6 0.582 0.107 0.349 46.154 0.274 2.506
1 0.626 0.123 0.361 46.154 0.213 2.507
2 0.676 0.110 0.361 46.154 0.224 2.507
2 3 0.461 0.113 0.361 46.154 0.234 2.507
4 0.497 0.141 0.361 46.154 0.246 2.507
5 0.613 0.108 0.338 40.012 0.257 2.505
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6 0.506 0.113 0.361 46.154 0.234 2.507
1 0.407 0.108 0.338 40.008 0.257 2.505
2 0.451 0.140 0.349 42.857 0.306 2.506
3 0.531 0.141 0.349 42.857 0.276 2.506
’ 4 0.539 0.108 0.338 40.008 0.257 2.505
5 0.473 0.108 0.338 40.008 0.257 2.505
6 0.546 0.105 0.349 40.001 0.232 2.506

Két qua cac gia tri kiém dinh K-S va A-D cta ham phan phdi
chuan va phan phdi Weibull d6i véi cac bod dit liéu dudng kinh 16
réng cla cac tat ca cadc mat cat xem xét trong nghién ctiu nay dugc
téng hop 6 Bang 2.

Nhu két qua thé hién & Bang 2, gia tri kiém dinh K-S (D,,) va
kiém dinh A-D (42) cGa phan phéi chuan déi vadi tat cd cac mat
cat déu I6n hon kha nhiéu gia tri téi han tuong tng. Trong khi
dé, cac gia tri D, va A% cGa phan phdi Weibull déu nhé haon gia
tri t&i han tuong ting déi vai tat ca cdc mat cat. Diéu nay c6 nghia
rang, kich thudc clia cac 16 rébng xuat hién trong cau tric dong
ran clia bé tong c6 xac suat phan phoi tuan thu theo quy luat
ham phan phé&i Weibull, trong khi d6 khéng thé dién giai dugc
bang quy luat cia ham phan phéi chuan.

4. KET LUAN

Nghién ctu nay da gidi thiéu mot quy trinh chudn bi va xt ly
hinh anh cac mat cat mau giup phan tich cac théng sé dinh
lugng dac trung cla cau triac réng (gia tri d6 réng va cac gia tri
vé dudng kinh 16 rdng) trong khéng gian ba chiéu ctia mau bé
téng. Quy trinh dé xuat |a kha don gidn, nén c6 thé dé dang &p
dung trong quy mdé phong thi nghiém cling nhu ngoai hién
truong trong phan tich cau tric rong va d6 déng nhat cta bé
téng. Tuy nhién, mét nghién cliu so sanh gitta két qua phan tich
cau tric rong clha bé tdng theo quy trinh x{ ly hinh anh dugc dé
Xudt trong bai bao nay vai cac két qua thu dugc tir cac phuong
phap thuc nghiém truyén théng khac la rat can thiét dé giup
chudn héa hon céac két luan trong nghién cdu nay.

Tuy rang, hé thong cac 16 rdng xuat hién bén trong cau truc
dong ran cta bé tong la ngau nhién, nhung tir két qua cda cac
kiém dinh Kolmogorov-Smirnov (K-S test) va Anderson-Darling
(A-D test), c6 thé két luan rang kich thudc cac 16 réng clia bé téng
€6 xac sudt phan phgi tuan tha theo quy luat ctia ham phan phéi
Weibull ma khéng phu hop véi ham phan phéi chuan. Ap dung
ham phan phéi Weibull va s&t dung quy trinh x ly hinh anh dé
xudt trong nghién cltu ndy, cé thé giup thiét 1ap hé théng cac 16
réng xuat hién trong cac mau bé tong. Day sé la dit liéu dau vao
quan trong d6i vdi cac phan tich mé phéng s6 vé ing xu clia bé
tong dudi cac loai tai trong khac nhau cling nhu anh hudng cla
cdu tric robng dén cac dac trung co hoc cla bé téng.

L&i cam on

Nghién ctru nay dugc tai trg béi Truong Pai hoc Xay dung Ha
Néi (HUCE) trong dé tai ma sé 37-2023/KHXD.
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i-i HOC VIEN KY THUAT QUAN SU
ﬁSE \é‘;\ VIEN KY THUAT CONG TRINH DAC BIET

ANH HUNG LUC LUONG VU TRANG
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C GEEEND

,A-SE Vién Ky thudt Cong trinh ddc biét Ia mot don vi dao tao va nghién ciru khoa hoc truc thudc

Hoc vién Ky thudt Quén s, dugc thanh ap ngay 21/10/1966 trén co's& t6 chiic lai Khoa

congtrinh quan syvaTrung tdm K§ thudt cdc cong trinh dacbiét. Khoa Cong trinh quan.

Hon 55 ndm xay dung va trudng thanh Vién da khong ngting phat trién, [ap nhiéu thanh

tich xudt sac, dugc Dang va Nha nuéc phong tang danh hiéu Anh hiing LLVT nhan dén théi

ky di mdindm 2020.

=t Hién nay, Vién K thudt cong trinh dac biét [a mét trong nhiing don vi di dau ciia Hoc vién
Ky thuat Quan su trong ting dung cac thanh tuu cda Cach mang cdng nghiép lan thi tu.
Hoat dong NCKH ctia Vién ludn bam sét dinh hudng xay dung Quan doi hién dai, trong do
tap trung vao nhiing vt liéu mdi, cc cong trinh phong tha, hé théng cang, hé thong
dudng sa, san bay, cong trinh bién, ddo... phuc vu quéc phong, an ninh két hop véi phat
triénkinh té-xa hoi.

& Giai doan 2013-2022, cén b, gidng vién ctia Vién da cht tri va tham gia thuc hién 8 dé tai
cdpnha nudc, 3 dé tai NAFOSTED (Quy phat trién khoa hocva cong nghé qudcgia), 12 dé tai
¢ap Bo Qudcphong, 4 dé tai cip nganh va hon 100 dé tai cap Hocvién. Trung binh mdinam,
can bg, giang vién cla Vién ddng dugc han 150 bai bao khoa hoc, trong d6 ¢6 30-40 bai
thudc ca s& dit liéu IS1 va Scopus; c6 5 dé tai doat Gidi thudng Vifotec, 3 dé tai doat Giai
thudng Tudi tré sang tao trong Quan doi. Hién nay, Vién dang trién khai 2 dé tai cap nha
nudc, 4 dé tai cap bd, nganh va nhiéu dé tai cap Hocvién.
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