Téng Bién tap
PGS.TS.KTS. Pham Trong Thuat

Toa soan

Phong Khoa hoc Cong nghé

Trudng Pai hoc Kién tric Ha Noi

Km10, dudng Nguyén Trai, quan Thanh Xuan, Ha Noi
DT: 024 3854 2521

Email: tapchikhoahoc-ktxd@hau.edu.vn

Gidy phép xuat ban s6 268/GP-BTTTT ngay 27.5.2022
clia B6 Thong tin va Truyén thong

Thiét ké my thuat va ché ban tai Phong Khoa hoc
Cong nghé, Trudng Pai hoc Kién tric Ha Noi

In tai INVESCO., JSC

Nop luu chiéu: 02.2024

Héi déng Khoa hoc

PGS.TS.KTS. Lé Quan
Cha tich

PGS.TS.KTS. Pham Trong Thuat
GS.TS. Kohata Yukihito

GS.TS. Dominique Laffly
GS.TS. Nguyén Viét Anh
PGS.TS.KTS. Nguyén Tuan Anh
TS.KTS. Ngé Thi Kim Dung
PGS.TS. Lé Anh Diing

PGS.TS. Vi Hoang Hiép
ThS.KTS. Eytan Fichman

TS. Lé Thi Minh Phuang
Thudng truc Hoi déng

Bién tap va Tri su

TS. Nguyén Cong Giang
Trudng Ban Bién tap

Vi Anh Tuan

Truéng Ban Tri su

Trinh bay - Ché ban
Tran Huong Tra



Muc luc

Khoa hoc va cong nghé

Phat trién bén viing db thi can gan vdi bao ton
phat huy gia tri di san kién tric (nhin ttr di tich Khe
Tu - Tién Yén - Quang Ninh)

Nguyén Thij Nhu Trang

Thi tran Tién Yén — di san kién trac, dinh hudng
bao ton va phat huy gia tri di san
L& Thi Ai Tho
Giai phap nang cao hiéu qua td chiic va cdng nghé
trong thi cong hoan thién
Pham Minh Biic
MOt s van dé khi thiét k& bién phap dé 6n dinh
ho dao sau trong diéu kién nén dat yéu tai Ecopark
Nguyen Ngoc Thanh

Tinh toan lién két chét kich hoat bang nang lugng
theo tiéu chudn AISI S100-16
Vii Quang Duén

Thiét ké bu 16ng neo
Nguyén Hong Son, Nguyén Lé Thay
Tinh toan d‘z?lpw thép tiét dién hinh chif I theo tiéu
chuén chau Au EN 1993-1-1
Lé Diling Bao Trung

Su phan xa, khic xa clia song SH doi vdi bién phan
chia d6 nham cao trong mai truGng dan hoi xop
ddng hudng

Nguyén Thi Kiéu

Anh hudng cla ty & canh méng dén dién tich c6t
thép yéu cau cho mong daon trén nén thién nhién

VO Thi Thu Huong
M6 phong, phan tich 6n dinh cia mai doc dat
khong bao hoa sau mua

Pham Ngoc Thang
Cong nghé thi cong bé tong nha cao tang s dung
van khuén leo

TuGng Minh Hong
Tinh todn coc chiu tai trong ngang — phan tich dan
hoi

Nguyén Tién Diing

Tinh toan thanh bé cha tru diing bang thép
theo tiéu chun clia Nga
Vii Lé Quyén

Anh hudng clia bién dang cit dén luc tdi han cta
c6t rong thanh gi&ng 2 nhanh khi tinh toan theo
tiéu chuén Viét Nam 5575-2012 va tiéu chuén Chau
Au EN-1993

Nguyén Danh Hoang

Anh hudng clia ché d6 dudng ho dén cudng do
chiu nén cua bé tdng nhe sir dung hat vi cau rong
tur tro bay
Pham Thanh Mai,
Lé Viét Hung, Pham HOng Khoa

So sanh noi luc trong thanh bé chira tru diing thép
khi tinh theo ly thuyét phi m6é men va khi phan tich
bdng phan mém sap 2000

Nguyén Thi Thanh Hoa

Ung dung IuGi dia k§ thuat 3 truc gia c8 khu diing
cdu phuc vu thi cdng tru dién gi6 tai Bac Liéu
Pham Birc Cutng

Ap dung ly thuyét quan ly tirc thdi trong thi cong
nha cao tang tai Viét Nam
Nguyen Quang Vinh

Str dung anh vién tham va GIS thanh 1ap ban do
I6p dat pha thanh phd Ha N6i nam 2020
L& Thi Minh Phuong, Nguyén Thanh Len

Thanh I8p co s& dir liéu nén dia ly 1:50.000 bang
cong nghé ArcGIS )
Nguyéen Mai Hanh

Deé xuat ap dung mé hinh SEM trong quan ly rui ro
cho du an dau tu xay dung
Nguyén Thi Phugng, Dinh Tuan Hai

K& toan vién - kiém toan vién trong ky nguyén s
Nguyén Thu Huong

Nang cao hiéu qua giang day ti€ng Anh theo dinh
hudng TOEIC cho sinh vién tai trudng Dai hoc Kién
tric Ha Noi

Nguyén Thi Hoa



Contents

Number 52/2024 - Science Journal of Architecture & Construction

Science and technology

Urban sustainable development connects
conservation and promotion of architectural heritage
values (from the case of Khe Tu — Tien Yen — Quang
Ninh)

Nguyén Thi Nhu Trang

Tien Yen town — architecture heritage, conservation
orientations and promotion of the heritage values
Lé Thi Ai Tho
Solutions to improve organization and technology
efficiency in finishing works
Pham Minh Btrc

Some problems when designing method statement
for stabilize to deep excavation
in soft soil condition at Ecopark

Nguyén Ngoc Thanh

Calculation of power-actuated fasteners according to
AISI S100-16
Vi Quang Duén

Design of foundation bolt
Nguyén HOong Son, Nguyén Lé Thay

Design I beam section according to Eurocode
EN 1993-1-1
Lé Diing Bao Trung

Reflection, refraction of SH wave with a very rough
interface of the isotropic poroelasticity media
Nguyén Thi Kiéu

Effect of foundation edge ratio on required
reinforcement area for single foundation on natural
ground

V6 Thi Thu HuGng

Modelling and analysing the stability of unsaturated
slope after rains
Pham Ngoc Théng

Using climbing formwork in high - rise construction
Tudng Minh Hong

Calculation of piles subjected to lateral loads - elastic
analysic
Nguyén Tién Diing

Calculation of the wall of vertical steel tanks
according to Russian standard
Vii Lé Quyén

Effect of shear deformations on critical load of two
brands laced built-up columns calculating
by Vietnam standard 5575-2012 and European
standard EN-1993

Nguyén Danh Hoang

Effect of curing regimes on compressive strength of
lightweight concrete using fly ash cenopheres
Pham Thanh Mai,
Lé Viét Hung, Pham Hong Khoa

Comparison of the internal force in vertical steel tank
wall when calculated by the theory of nhon-moment
and analyzed with the software SAP 2000

Nguyén Thi Thanh Hoa

Use TriAx geogrid for reinforcement of subgrade at
crane pad in serving the installation and construction
of the Bac Lieu wind turbine

Pham DUc Cudng

An application of the theory of instant management
in High-rise building contruction in Vietnam
Nguyen Quang Vinh

Using remote sensing and GIS to make a land cover
map of Hanoi 2020
L& Thi Minh Phuong, Nguyén Thanh Len

Setting 1: 50,000 geography facilities with ArcGIS
technology
Nguyén Mai Hanh

Proposing application of SEM model in risk
management for construction investment projects
Nguyén Thj Phugng, Binh Tudn Hai

Accountants, auditors in digital age
Nguyén Thu Hucng

Enhancing the efficiency of TOEIC — oriented English
language teaching for students at Hanoi Architectural
University

Nguyén Thi Hoa



KHOA HOC & CONG NGHE

Phat trién bén viing db thi can gan véibao ton

phat huy gia tri di san kién tric

(nhin tir di tich Khe Tu - Tién Yén - Quang Ninh)

Urban sustainable development connects conservation and promotion

of architectural heritage values (from the case of Khe Tu —

Tom tat

M#t trong nhitng muc tiéu ma Dinh huéng phat trién kién tric Viét Nam dén 2030
tam nhin 2050 vira dugc Thi tuéng Chinh pha ky ban hanh theo Quyét dinh1246/
QD-TTg ngay 19/7/2021 viia qua, d6 1a “Phat trién nén kién tric Viét Nam hién
dai, dam da ban sac van héa dan téc; bao ton, ké thira, phat huy cac gia tri kién
triic truyén thdng, tiép thu chon loc tinh hoa kién triic thé gidi, tao nén phong
cach riéng ctia kién tric Viét Nam, dong théi quang ba kién trac Viét nam ra thé
gidi”. Do d6, cac d6 thi dang trong giai doan dinh huéng phat trién can dac biét
chii trong dén viéc vira xay dung viia bao ton va phat huy cac gia tri di san kién
tric hién c6. Nhin vé trudng hep caa huyén Tién Yén, Quang Ninh, cacnha hoach
dinh chinh sach khi xay dung chién lugc phat trién khu vuc khdng thé khdng tinh
dén viéc bao ton gia tri di san kién tric, dong thoi két néi cac di san nay véi chudi
di san ctia toan tinh Quang Ninh dé d3y manh du lich va phat huy gia tri van héa
trén toan tuyén. Huyén Tién Yén, Quang Ninh c6 mét dia danh khang nhiéu nguoi
biét dén nhung ¢6 gia tri lich st dang ngac nhién va can dugc bao ton cap bach,
nha tu Khe Tu. [5] Qua bai bao, tac gid muén nhan manh gia tri lich si va kién tric
ctia di tich Khe Tu dong théi khuyén nghi cac bén lién quan khi hoach dinh chién
lugc phat trién Tién Yén can ¢6 phuong an dong bo dé bao ton va phat huy gia tri
ctia Khe Tu néi riéng va cac di san kién tric ca dia phuong néi chung.

Tir khéa: di san; sur bdo tdn; du lich; phdt trién bén viing

Abstract

One of the aims of Vietnam’s architectural development orientation to 2030 with a vision

to 2050 which has recently been signed and promulgated by the Prime Minister under
Decision 1246/QD-TTg dated July 19, 2021, is “The development of modern Vietnamese
architecture, imbued with national cultural identity; preserving, inheriting and promoting
valuable architectural communication systems, selectively absorbing the world architectural
quintessence, creating a unique style of Vietnamese architecture, and at the same time
promoting Vietnamese architecture to the world." Therefore, urban development in its

early stages must focus on both building, preserving and promoting architectural heritage
values. In the case of Tien Yen town, Quang Ninh province, policymakers must consider the
conservation of valuable architectural heritages while formulating regional development
strategies, as well as connecting this heritage to the province’s chain of heritages to promote
tourism and cultural values along the route. Khe Tu prison in Tien Yen is a location that

few people are aware of, despite its significant historical importance, and urgently needs
restoration. The author of the paper wishes to underline the historical and architectural
significance of the Khe Tu relic and suggests that stakeholders developing the Tien Yen
development strategy include a synchronized plan to protect and enhance the value of Khe
Tu in particular and the local architectural heritage in general.

Key words: heritage, conservation;, tourism; sustainable development

Ths. Nguyén Thi Nhw Trang

B mén Co so Kién triic, Khoa Kién triic
DT: 0903.290416

Email: trangntn@hau.edu.vn

Ngay nhan bai: 8/04/2022

Ngay stra bai: 30/04/2022
Ngay duyét dang: 02/01/2024

4 TAP CH KHOA HOC KIEN TRUC - XAY DUNG

Tien Yen — Quang Ninh)
Nguyén Thi NhuTrang

1. Dat van dé
Khai niém phét trién bén vitng do thi

Phat trién bén virng (sustainable development)
I& mét khai niém Iy luan cta Lién Hop quéc, dang
tlrng bwdc gay anh hwdng va tré thanh mot trong
nhirng méi quan tdm hang dau clia nhan loai. Khai
niém phat trién bén virng trong Bao cao cua Uy
ban quéc t& v& méi trwdng va phat trién (WCED)
nam 1987 1a “sw phat trién dap (rng cac nhu cau
clia hién tai ma khong &nh hwéng dén kha nang
cla cac thé hé twong lai trong viéc dap (ng cac
nhu cau cla chinh ho”. Cé bén khia canh dé phat
trién bén virng: xa hoi, moi trwong, vén héa va
kinh t&, ching gén bé v&i nhau, khéng tach roi.
Tinh bé&n vitng 1& mdt md hinh dé& suy nghi vé
twong lai, trong d6 cac can nhic vé moéi trudng,
xa hoi va kinh té dwoc can bing nham theo dudi
chét lwgng cudc sdng dwoc cai thién. [3]

Do d6, khi quy chiéu v&i mot do thi co yéu to
di san thi khai niém phat trién bé&n virng d6 thi can
tinh dén viéc phat trién ma van lwu gitr dwoc cac
gia tri di san cho cac thé hé twong lai. Viéc bao ton
gia tri di san d6 thi gép phan Iwu gir cac nhan té
tao nén v& riéng biét clia mdi dé thi. Didu nay tao
ra ngudn gbc va nhirng nét d&c trung cho xa hoi,
mang dén cho con ngudi cdm nhan vé& noi chén
ho dang séng.

Tai sao cén bao tén phét huy gié tri di sdn?

Di san hién dién trwdc chung ta nhw la mot
diu méc, an chra dwéi cai vo vat chat 13 gia tri
tinh than to I&én ma & d6, thé hé ngay hém nay c6
th& nhan biét va hoc hdi dwoc tir trong dé nhirng
chi dan v& chang dwdng phat trién cla lich st,
cla dat nwde, nhivng truyén thédng quy bau, nhitng
kinh nghiém thanh céng va han ché cuda lich s,
su hy sinh, nhitng tdm gwong vé long yéu nwéc,
chéng ngoai xam, giau nghia khi, tan trung véi
nwéc véi dan, nhirng bac hién tai,... [1] Kho tang
di tich lich st - vén hoéa néi chung di san kién tric
ndi riéng la mot loai tai san to Ién va quy gia, mét
ngudn lwc cho phat trién bén virng. Thé hé ching
ta ngay hém nay cé trach nhiém bdo tén va phat
huy hiéu qua nhirng gia tri di sdn vao sw nghiép
phat tri&n kinh t&, van hoa - x& hdi va chuyén giao
tai sdn d6 cho cac thé hé mai sau. B6 chinh la
phét trién bén virng.

Giai quyét hai hoa mbi quan hé gitra bdo tén di
san v&i phét trién kinh té - xa hoi

Viéc bao ton di s&n 1a can thiét nhung can giai
quyét duoc “xung dot” gitba bao tdn di san véi
phat trién kinh té - xa hoi, d4c biét 1a trong khéng



Hinh 1. Vi tri di tich Khe Tu. Ngudn: Tac gia téng hop

gian d6 thj. Cac chuyén gia da dwa ra nhixng khuyén nghi:
Khi xady dwng chinh sach, thwc hién cac dw an phat trién
kinh t& - x& hdi cAn cé sw “vao cudc” ngay tr dau cla 4 bén
lién quan: nha quan ly, chd dy an, chuyén gia cac linh vyc
c6 lien quan va cong ddng dugc hwéng loi hodc bi thiét thoi
tlr chinh sach ho&c dw &n mang lai. Viéc cha déng phédi hop
chat ché gilra 4 bén lién quan néu trén sé dam bao tinh phap
ly, tinh thwe tién trong viéc giai quyét hai hoa méi quan hé
gitra bao tén di sdn voi phat trién kinh té - xa hoi. [6][7]

2. Téng quan di tich Khe Tu

Khe Tu thudc phd Long Tién, thi trAn Tién Yén, huyén
Tién Yén, tinh Quang Ninh. Nam 1917, thwc dan Phap da
cho xay dwng & Tién Yén mot nha ti quy mé nhé gdm 2 day
nha tranh, hang rao tre gd, co linh tudn tra canh phong, c6
cai nguc dé tra khao, khai thac théng tin tir cac ti nhan. T
nam 1942 dén nadm 1945, trén co s& nha tu Khe Tu ci, thuc
dan Phap cho xay dwng mét nha ti quy md mé rong gap
nhiéu 1an. Nha tu méi nay dwoc b tri rat kién cb véi hai hé
théng nha giam: M6t nha giam nam & phia thung liing (phia
Tay Nam cla Khe Tu) dwoc xay thanh day va ngan thanh

K TR e, RNy - g

ting gian nhé. Khu nha giam thr hai ndm & gan nha thwong
cua thywc dan Phap (phia Béng cuda di tich). Khu nha giam
nay cé mét hanh lang & gitra, hai bén la hai day nha dwoc
chia thanh cac ngan nhd dé nhét tb nhan. Trong khu vyec
nha tu Khe Tu, thwe dan Phap con cho xay cac bét canh gac
nhdm ngan chan sw vuot nguc cling nhw sy xam nhéap tir
bén ngoai. Ngoai nhirng budng giam, nam 1943, thuwc dan
Phap con cho xay dwng vi tri d&t may chém, ham ngadm nhét
tu nhan.

N&m 1954, chinh quyén cach mang tinh Hai Ninh vao tiép
quan Tién Yén, nha tu Khe Tu dwoc gidi phdng. Hién nay, di
tich Khe TU ndm hoan toan trong khu d4t ctia Trung doan
42, Poan Kinh té quéc phong 327, cach trung tam thi tran
Tién Yén chi khoang 2-3km. Tuy nhién, sau mét thoi gian dai
khéng dwoc sy quan tam, dau tw ton tao cho nén di tich da
bi pha huy, hu hdng kha nhiéu. Hién tai, cac cong trinh mang
d4u 4n lich st ctia Khe TU xubng cp trdm trong va dang c6é
d&u hiéu mat dan. Cac dau tich con lai bao gbm nén méng
cua hai nha giam, mét thap nwéc, mét b6t canh, mot bé may
chém, mot hdm ngam nhét tu nhan. Ngoai ra, c6 mét bénh

T

Hinh 2. Hién trang Khe Tu: b6t canh va nén san nha giam xudng cap tram trong [4]
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vién ndm canh quéc 16 18A, quy md kha réng gdm 3 ddy nha
mang dam kién tric thudc dia, con duoc goi la nha thuvong
Phap. Cong trinh nay ciing xudng cap do khéng duoc duy
tu bao dwdng va bj str dung sai muc dich. Di tich Khe Tu da
dwoc UBND tinh Quang Ninh xé&p hang di tich lich st cap
finh nam 2011.[5]

3. Phwong hwéng bao tén phat huy gia tri di san Khe
Tu

C6 thé néi, Khe Tu cé tdm quan trong khéng thua kém
cac chirng tich chién tranh da nhiéu ngudi biét téi nhw nha
tu Héa Lo, Coén Dao, Phu Quéc...nhwng vi nhiéu li do chwa
dwoc tran trong véi dang gia tri lich st ctia né. Chinh quyén
dia phwong, ngudi dan va cac nha chuyén mén can cé cac
bién phap ddng loat, cAp bach dé gitr gin, bao tén va phuc
hdi nguyén trang di tich Khe Tu.

Vé phap ly: can tiép tuc hoan thién hé so khoa hoc, xem
xét di tich nay trén téng th& hé théng di tich loai hinh nha tu

oy | T s
Hinh 3. Hién trang Khe Tu: nha thuong Phap bi bé mac
cho xudng cap va sir dung sai muc dich. Nguon anh: [4]

do thwe dan Phap, dé& quéc My xay dwng. Khan trwong danh
gia gia tri di san Khe Tu, xac dinh cac tiéu chi tiém nang,
khoanh viing khu virc di san. Tir d6 d& nghi xép hang di tich
cap quédc gia cho nha tu Khe Tu.

V& quy hoach db thi: cAn nh&n manh tdm quan trong va
gén lién di tich Khe Tu trong chudi di san ctia huyén Tién Yén
va tinh Quang Ninh khi dinh hwéng quy hoach phat trién.
Huyén Tién Yén c6 nhiéu tuyén quéc 16 di qua va dwdng thiy
thuan lgi, néu bao tén va phat huy gia tri di san hiéu qua,
Tién Yén sé phat huy dwoc vi tri trong yéu trén toan tuyén du
lich tinh Quéng Ninh.

V& kién truc: can khan trwong danh gia hién trang toan
bd khu di tich, 1&én phwong an bao tdn thich hop cho tirng
hang muc. V@i nhirng hang muc da bi pha hiy nhw bé may
chém, hdm nhét ti nhan, day budng giam... can duoc phuc
hdi nguyén ban. Vé&i nhitng hang muc con st dung dwoc
nhw cong trinh nha thwong Phap can dwoc tu bé va chuyén
ddi chirc nang thanh nha trwng bay hién vat két hop trung

Bang 01. Phan tich Igi - hai tir m6i quan hé hai hoa hay xung ddt giira cac bén lién quan trong cong cudc bao

ton di san va phat trién kinh té - xa hdi. Ngudn: tac gia

Cac bén lién quan Hai hoa - Loii ich

Xung dot - Bat loi

Nha quan ly néu dwa vao di san.

- C6 cau chuyén/tdm nhin chién lwgc cho db thi

- M4t co hoi quang ba hinh anh/vi thé dia
phwong.

L s bao tdn di san.

- Khai thac dwoc loi ich kinh té 1au dai tiv dy an

- Thiét hai kinh té (chi dat loi ich ngan han)

. N R - C6ng viéc nghién ctru lién mach
Nha chuyén mén
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Hinh 4. Néu bao ton va phat huy gia tri di san hiéu qua, Tién Yén sé phat huy dudc vi tri
trong yéu trén toan tuyén du lich tinh Quang Ninh. Nguon:[2]

bay su kién lich str dia phwong. Can c6 phwong an tring tu,
tédn tao nén mong cla hai nha giam, thap nuwéc va bét canh
lam bao tang ngoai troi.

V& canh quan: can bao vé cac mang xanh xung quanh di
tich, danh gia hé théng cay xanh hién trang, Ién phwong an
bao tdn nhitng cay cb thu cé tir khi xay dwng nha ti. Béng
thoi véi qua trinh tring tu, ton tao cac di tich cing can thiét
ké canh quan khéng gian xung quanh dé& nang cao gia tri
téng thé khu vue.

V& gido duc cong ddng: can ddy manh cong tac tuyén
truyén, gido duc nang cao nhan thirc va sw hidu biét vé gia
tri ctia di san cho cdng ddng s& tai dé& cong ddng tham gia cd
trach nhiém vao cong tac bao tén. Tang cudng dao tao tai
chd nhitng ngwdi dan cé kién thire hiéu biét vé di tich Khe
Tu trye tiép tham gia vao hoat dong bao tdn hodc hwéng dan
du khach tham quan, thyc hanh cac trai nghiém du lich sinh
thai, théng qua dé gép phan nang cao ddi sbng nguoi dan
s& tai. Binh hwéng gido duc cong déng theo huéng Win-Win
(cac bén lien quan déu duwoc hwdng loi nhd qua trinh bao
tdn di san), xem thém tai Bang 1.

V& phat trién du lich: can tiép tuc swu tdm cac hinh anh,
tai liéu hién vat lién quan trwc tiép dén di tich, dic biét la cac
hién vat ctia tu nhan tai nha tu Khe Tu, hodc cac tai liéu, hién
vat lién quan dén cac sw kién, nhan vat lich st tiéu biéu cta

dia phwong dé phuc vu céng tac tham quan tim hiéu di tich
lich st cach mang.

4. Két luan va kién nghi

Hoat ddng bao tén, phat huy gi tri di san van héa va phat
trién kinh té - x& hoi khong phai 1a hai mat dbi lap ma 1a mot
thé théng nhét, déu hwéng t&i muc tiéu chung 1a vi sy phat
trién bén virng. Cac db thj dang trong giai doan dinh hwéng
phat trién can dac biét chu trong dén viéc vira xay dwng vira
bao tén va phat huy cac gia tri di s&n kién truc hién cé. Di tich
Khe Tu thwc sw cé tiém nang tré thanh dia diém gido duc
truyén théng cach mang, didm du lich lich st hap dan dbi
véi du khach trong va ngoai nudc, gép phan phat huy gia tri
trong viéc phuc vu phat tri&n kinh té - xa hoi ctia Tién Yén noi
riéng va tinh Quang Ninh noi chung. Do d6, viéc bao tén va
phat huy gia tri di san Khe Tu can dwoc dién ra véi sw hd tro
lién nganh, b&ng cac bién phap ddng loat va cap bach, trén
nhiéu khia canh: quy hoach, kién tric, canh quan, giao duc
cobng ddng, du lich... va dac biét 1a cac co ché chinh sach
lién quan. Trong khi Quéng Ninh c6 mét chudi cac dia danh
thu hat khach du lich bac nhat cad nuwéc. Néu chinh quyén
Tién Yén khai thac ngudn loi di san ctia minh ding dén, két
ndi dwoc di tich Khe Tu vao chudi dia danh @ tao tuyén du
lich thi s& thu dwoc ngudn loi lau dai va bén virng hon./.
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KHOA HOC & CONG NGHE

Thi tranTién Yén - di san kién truic,
dinh huéng bao ton va phat huy gia tri di san

Tien Yen town — architecture heritage, conservation orientations and promotion

of the heritage values

Tom tat

Thi tran Tién Yén, tinh Quang Ninh khéng
nhiing chita trong minh nhiéu gia tri van hoa
phi vat thé ma con con s& hitu nhitng khong
gian, cong trinh kién tric d6c dao cia ngudi
Hoa, Phap va nquoi Viét, dac biét 1a khu phé cd
véi nhiing dudng phé hep khdng c6 via hé, nha
lién nha, mai lgp ngéi dm duong, bén canh la
dong song Tién Yén, nudc tran ao ao qua Thac
Don, qua dap ngam, c6 bén Chau trong xanh 16
x0 ghénh da cudi. .. tao nén phong canh viia
dep vira khacla.

Bai bao phan tich nhiing gia tri di san kién tric
6 thi tran Tién Yén, danh gia nhiing nguy co ma
cac di san nay dang gap phai, tir d6 dé xuat dinh
huéng bao ton va phat huy nhitng gia tri di san
trong qua trinh phat trién, d6 thi hoa hién nay.
Tir khéa: Thi Trin Tién Yen, di san kién tric, bdo tén

Abstract

Tien Yen town, Quang Ninh province not only contains
many intangible cultural values, but also possesses
unique spaces and architectural buildings of Chinese,
French and Vietnamese people. Particularly notable is
old quarter with narrow streets, no sidewalks, single
- family houses, roofs with yin and yang tiles. Next

to those is the Tien Yen river having water rushing
through the Don waterfall, through the underground
dam; there is Chau wharf in the green and rocky
rapids and pebbles. .. that creates a beautiful and
unique landscape.

This paper analyzes the values of architectural
heritage in Tien Yen town, assesses the risks that
these heritages are facing, thereby proposing
orientations for preserving and promoting the
heritage values in the development and urbanization.

Key words: Tien Yen town, architectural heritage,
conservation
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1. Dt van dé

Thi trdn Tién Yén - Quang Ninh mang trong minh nhiéu gia tri vén hoa vat
thé va phi vat thé, trong dé la nhivng khéng gian, cong trinh kién tric doc dao
cua ngum Hoa, Phap va ngu=o’| Viét. D&c biét 1a khu phé cb va&i nhirng ngdi nha
éng lién nhau, duwdng phé nhd hep, bén canh la dong s6ng Tién Yén, nwdc tran
40 &0 qua Thac Dén, qua dap ngadm, cé bén Chau trong xanh 16 x6 ghénh da
cudi... tao nén phong canh vira dep vira khac la khéng gidng bat c noi dau.
Tuy nhién, qua thoi glan va qua tr|nh db thi hoa cac cong trlnh va khdéng gian
noi day da bi bién ddi va xubng cp nhanh chong. Do vay can c¢é nhitng dinh
hwéng gin gitr, bdo tdn va phat huy nhivng gia tri di sdn hwéng dén sy phat trién
lau dai va bén virng cho thi trdn Tién Yén.
2. Tién Yén lich st hinh thanh va bién dobi

Thi trAn Tién Yén ra doi tlr ddu thé thé ky 20, thudc khu vuc phia Béng cla
Tinh Quang Ninh, c6 vi tri dic biét quan trong vé& quéc phong, an ninh, 1a dau
méi giao théng dwéng thiy va dwdng bd véi nwéc ban Trung Quéc va cac tinh
phia béc nhw Lang Son, Cao Bang, Ha Giang... Toan bé thj trdn Tién Yén ndm
trén truc quéc 16, lai sat ven séng, trén bén dwdi thuyén mang mét vé dep tho
mong ¢é ngudn tai nguyén thién nhién va ngudn tai nguyén nhan van phong
phd. V&i chiéu dai va nhivtng d4u tich lich st thi trn Tién Yén ngay nay khong
nhibng dé lai nhidu gia tri van hoa phi vat thé ma con con s& hiru nhitng khung
canh tw nhién, khéng gian, céng trinh kién tric déc dao cia ngwoi Hoa, Phap
va ngudi Viét vai nhivng day nha phé cd, dwdng phd hep, khong cé via he, nha
lién nha, mai lop ngéi &m duwong, bén canh la dong séng Tién Yén, Thac Doén,
¢6 bén Chau trong xanh 16 x4 ghénh da cudi... tao nén khéng gian rat &n twong
va dep.

DU trai qua bao thang trdm cha lich st¥, nhiéu cong trinh kién tric xwa & thi
trdn Tién Yén van virng chai vé&i thoi gian, tao sy da dang vé cudc sbng ciing
nhu tin ngwdng cla nguwdi dan noi day.

3. Di san kién trac cua thj trn Tién Yén

Vé tbng thé: Thi trAn Tién Yén xwa dwoc quy hoach theo 6 ban c&, phd
khéng cé via hé véi hé thdng nha & théng thweng clia ngudi Hoa xay dwng tir
nhirng ndm dau thé ky XX. Doc cac con phé |a sy pha tron gitra kién tric cla
ngwoi Hoa, Viét va ngwoi Phap. Nhivng ngdi nha éng hai ting nam san sat
nhau. Bén canh d6 1a cac ngdi chuia, dé&n, miéu va bénh vién Phap cii gan véi di
tich Khe Tu. Hién nay, qua thoi gian va qua trinh phét trién cac cong trinh kién
tric noi day da bién ddi rat nhidu. Toan thi trdn Tién Yén hién chi con khoang
40 c&n nha cb ndm rai rac & cac phé Hoa Binh, Théng Nhét, Ly Thuong Kiét,
Quang Trung...cung vé&i nhivng di tich va mét s6 cong trinh dang dwoc st dung
v&i muc dich khac nhau.

V& kién tric: Dén véi thi trdn Tién Yén, diém nhan 13 khu phé cb, & day ta
thdy du loai hinh kién tric phwong Béng va phwong Tay dan xen thanh burc
tranh kién tric da dang. Nha & theo cAu tric nha éng, hai tAng nhé nhén, mai
ngdi dat nung lop theo kidu am dwong. Twéng nha dwoc xay bang da hodc
gach, voi, d4t dé, cat, twéng day khoang 40cm; trdn nha lam bang gé, hai tang
nha néi v&i nhau bang mét chiéc cau thang gé nhé va cé moét ban céng nhé phia
ngoai. D&c biét, mdi can nha déu c6 mot khoadng giéng troi & san sau dé dén gié
va anh sang tw nhién. Nho d6 ngdi nha rét thoang khi, mat vé mta he, am ap
vé mua déng. Hé théng nha cb lup xup, néi tlep nhau & cac day phd Tién Yén
mang trong minh vé dep cb kinh, trAm mac va rat khac biét.

Ngoai ra thi trdn Tién Yén con c6 cac cong trinh kién tric Phap dwoc xay
vao nhirtng ndm 1910 - 1943 bao gdm: D&y nha bénh vién Phap, khu Ddn Cao
va toa nha Huyén Uy... Day nha kién tric Phap trén Bén Cao cé chiéu dai 25m,
réng 15m, nhiéu clra va ctra s6. Day nha bénh vién Phap cii gan lién véi di tich
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lich str Khe Tu noi thwe dan Phap xay dwng dé giam cdm céac
chién si cach mang cla ta & day nam 1943, dwoc UBND tinh
xép hang di tich cAp tinh ngay 13/12/2011. Di tich lich str Khe
Tu la di tich Ién v& quy mé, tinh chat va y nghia, chirng tich
td cao todi 4c cla thue dan Phap giam cam, tra tAn va giét hai
nhiéu dan thwdng va chién si cach mang, ciing & noi chirng
kién y chi cach mang kién trung ctia chién s ta. Nhirng d4u
vét con lai cla di tich cho thdy hé thdng cac phong giam,
cac hAm ngdm, ham bi mat, may chém, bé chira xac, hé
thdng giao théng hao, day thép gai, bbt, ddn canh, hb chén
tap thé... cling céng trinh nha thwong dé s6. Trai qua thoi
gian, khéng it nhirng di tich cach mang, cong trinh kién truc
tai Tién Yén bj mai mét, xudng cAp tham chi khéng con dau
vét. Bang su nd luc 16, nhiéu di tich trong d6 d& dwoc phuc
dwng, tai hién phan nao dau vét xwa, tuy nhién nhin chung
mirc d6 dau tw 13 nhé bé, chwa dap (ing nhu ciu dé ra chwa
lam ndi bat tinh chat, quy mé cla di tich, qua d6 tré thanh dia
chi gido duc truyén thdng cach mang cho thé hé sau.

Toa nha Huyén uy Huyén Tién Yén trwdc day la noi lam
viéc va sinh sbng cla vién quan kiém lam Phap, ndm trén
mot ngon ddi thap, vi tri trung tam thi trAn, hwéng cra nhin
thang ra séng Tién Yén ciing mang dam dau &n kién trac
Phap, cong trinh ¢ 2 tang, ctra sd udn vom theo trwdng
phéi kién tric Baroque, dén nay van con lai kha nguyén ven
va dang duwoc s dung lam céng s&. Ngoai ra c6 Nha tho &
phd Théng Nhat con gan nhw nguyén ven, vao cac ngay cha
nhat hang tuan noi day dién ra & cla nguoi theo dao Thién
Chua sbng xung quanh nha the. Nha thed mang kién tric
Gotic clia ngudi La Ma thé hién & mai nha hinh vom cubn.
Chuwa c0 tai liéu nao ghi ré nha thd dwoc xay dwng tr nam
nao, chi dw doan khoang thdi gian dwa vao qua chuéng Ién
¢6 khéc dic nam 1931 hién nam trén thap chudng nha tho.
Cac cong trinh nha kién tric Phap cb déu c6 bd cuc khong
gian, cac hoa tiét trang tri bang thép uén, dép ndi bang xi
mang tinh xao va hé thdng clra vom ddc dao, khac biét voi
nhirng kién trac khac.

Bén canh d6, & thi trdn Tién Yén con co nhirng cdng trinh
kién tric clia ngudi Viét cb, tieu biéu nhw Linh Quan tw co
cach day hon 150 ndm & phd Dong Tién. Ngoi chua qua
nhiéu 1&n stra chiva, nhwng van gitr nguyén cay néc clia ngoi

chua cb. Miéu Tin Tam ndm trén phé Hoa Binh, thj tran Tién
Yén day |a ngdi miéu thd than hoang lang do ngudi Hoa dé
lai co kién tric doc dao va mang nhiéu d&u 4n lich stv.

Qua thai gian, dén nay mét s cong trinh kién truc Phap
cb sb it van con gitr dwoc twong déi nguyén ven nhung phan
I&n cdng trinh khdng dwoc bao vé, ton tao va gin gilr nén
kién tric cac cong trinh nay ciing dang xudng cap nghiém
trong va bj bién ddi hinh thai ciing nhw chirc nang st dung.
Déi vai hé théng nha & théng thwong clia ngwdi Hoa & khu
phé cb, qua qua trinh d6 thi hoa hé théng nha nay dang dan
duoc thay thé bang hé théng nha & cao tang véi kién tric
méi, nhiéu gia dinh tw y cai tao, nang cap phu hop véi nhu
clu s dung méi clia minh. Va khéng it nhirng ngdi nha da bi
xudng cap khéng con gitr nguyén dang vé ban dau.

V6i nhitng cong trinh kién tric déc thu, kién trac thi tran
Tién Yén cuing v&i cac di san vén cé da dem lai nhivng gia tri
rt riéng ma khong dau cé dugc, do d6 can gin gitk, bao tén
va phat huy cac gia tri ndy mot cach hiéu qua va bén virng
gén lién v&i nhu cdu phat trién.

4. Nguy co’ va thach thirc

Nhirng bién déi vé kinh t&, qua trinh d6 thi hoa va nhu cau
phét trién cla ngwoi dan noi day ma cac cong trinh van hoa,
cong trinh nha & co gia tri dang phai d6i mét véi nhiéu nguy
co va thach thire:

Sy banh trwdng do thi: D6 thi ngay cang phinh to va
mé rong, két qua 1a cac khong gian phé cii, khéng gian bao
quanh phé cb, viing d&m quan trong tao nén cam giac binh
yén thanh binh cho phd c¢6 dan dan bién thanh cac khu d6
thi, cac khu dan cw sdm uét, ndo nhiét.

S “ném chat” khéng gian: Khu vwe dét tréng, khu vwon
rong, khong gian cdng cong, san trong cac nha &...Cac
khong gian nay déng gop rat 1én vao viéc tao nén cam giac
tinh 1&ng trdm mac cho thj trdn. Tuy nhién hién nay dang bi
x& dét, ném vao do 1& cac chirc ndng mai. Hién twong nay
dang dién ra am tham nhwng hét strc nhanh chéng dan dén
cac khdng gian tré nén chat chéi va ngdt ngat.

Sw bién dang di tich: Viéc thay ddi chi nhan clia cac ngoi
nha cb va thay ddi cAu tric bén trong nhdm bién di tich tr&

e .

Hinh 1. Thi tran Tién Yén ngay nay (Ngu6n: Baoquangninh.com.vn)
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Hinh 2. Dic diém khdng gian, kién tric phé c6 thi Tran Tién Yén -

Quang Ninh (Ngudn: Bao Quang Ninh Dién Tur)

thanh cong s&, clra hang, clra hiéu hay cac nhu cau & mdi
da va dang dié&n ra 1am bién dang cac di tich gbc. Nhiéu cong
trinh, di tich trong tinh trang hw hdng, nhiéu hang muc khéng
con nhw Khe TU, Khe Giao... Mat phan dién tich di tich bo
hoang ho&c str dung vao muc dich dan dung, khién hinh anh
di tich c6 phan nhéch nhac, xudng c&p nghiém trong.

Sw bién mét cac cdn ndi, bai séng: Thi trdn Tién Yén c6
rat nhidu cbn béi gitra va ven séng Tién Yén va séng Phd
cii. Chinh céac cdn bai nay tao nén mot déng vé khong gian
rét rieng nhuw mot déc trung vé canh quan cla Tién Yén. Tuy
nhién hién nay dang xay ra hién tuong cho phép l&y céac con
bai nay dé& xay dung cac bén cang, cong trinh cong cong
m&i, nha hang...

Sy tap trung thai qua cac khu sinh hoat cong céng
I&n trong trung tam phd cb Tién Yén nhw phd di bo, phd
Am thwe... Sy tap trung nay lam trAm trong thém tinh trang
qua tai du khach trong khu phé cb sé& anh hwéng khong nhé
dén kién tric, canh quan, méi trwong va diéu kién sbng cla
ngu¢i dan noi day.

5. Dinh hwéng bao ton va phat huy gia tri di san

Khi sw phat trién, do thi hoa ngay cang nhanh thi cang
kho kiém soat va bai toan vé m0| quan hé glua phat trién
toan dién va bao tdn di san can phai dugc gidi quyét trén
binh dién chién lwgc nhdm dinh hwéng cho Tién Yén phat
trién moét cach bén virng.

Déi v&i khu phé cb Tién Yén: Gitr nguyén hinh thai kién
trdc, khéng gian, vat liéu, cAu tric cta phd cb va cac di tich;
Ba&o t6n c6 phat huy gia tri di san trén co s& bao dam bao
tdn tinh nguyén gbc cla di tich; Tim lai cac tw liéu ¢ xwa vé
hoat dong budn ban, giao dich, thwong mai nham xay dung
lai hinh anh phé xwa qua d6 dem lai cdm xtc va hinh anh
dich thuc cta thi trAn bén séng ngay xua;

Déi v&i khu vre ngoai phd cd: Thiét 1ap mot khu dém an
toan cho phé cbd: bao gdm b& séng Phé cil, cac khu dan cw
quanh phé cb, khu virc dém nay cé tac dung vira bdo vé phd

Hinh 3. Di Tich Khe Tu con lai dén ngay
nay. (Nguon: Bao Quang Ninh Dién Tir)

cb chéng xam I4an vira phuc hdi khong gian vén cé ctia phé
cb ngay xua; Cé ké hoach chdng su phat trién hay xam lan
clia qua trinh d6 thi hod ca vé& khong gian va hinh thai kién
trac.

Khéng gian toan thi trdn: Xay dwng quy hoach dinh
hwéng phat trién khong gian thi tran tré thanh mot do thi
xanh — phat trién bén virng khai thac va phat huy gia tri ciia
van hod, mién dat, khéng gian, con nguwdi véi tinh than “Tién
Yén - Hon xwa, nét cii”.

(Xem tiép trang 14)
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Giai phap nang cao hiéu qua té chiic va cong nghé
trong thi c6ng hoan thién

Solutions to improve organization and technology efficiency in finishing works

Tom tat

Cong tac hoan thién mot cong trinh xay dung
dan dung sit dung nhiéu céng nhan do thuc
hién cac nhiém vu bang loat cac cong tac thi
cong dan t6i thoi gian thuc hién kéo dai, chat
lwgng thi céng khéng dong déu, anh huéng rat
nhiéu tdi thei han hoan thanh cia du an. Viéc
xem xét van dé cai tién cac giai phap t6 chiic
va cong nghé thi cong khi thuc hién cong viéc
hoan thién trén co'sé phan tich cac yéu cau co
ban d6i v6i san xuat va to chiic thi cong. Tim
hiéucac chi sé chinhanh hudng dén hiéu suat
lao ddng,tan dung nhing uu diém cia mot s6
cong nghé tién tién trong thi cdng: cong nghé
ré-bét héa, sit dung cong nghé vat liéu phu
gia... nham tién tdi muc tiéu cai thién chat
lwgng, giam thei gian thi cong ciing nhu tai
nan lao dong.

Tir khéa: hoan thién céng trinh, phuong dn to chiic
qud trinh thi cng hoan thién céng trinh

Abstract

The finishing work of a civil engineering project
has involved intensive manual labor, consuming

a significant amount of time and having uneven
construction quality, which impacting the deadline
of the project. Solutions for improving workflow
and technique of finishing works based on basic
requirements, labor productivity and advanced
techniques such as robotization, making use of
additive materials are considered to improve quality,
decrease construction time, as well as minimize the
occurrence of occupational accidents.

Key words: finishing work, plan to organize the
construction and completion process
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1. D&t van dé:

Cong tac hoan thién 1a céng doan cudi cung trong qué trinh xay dung cac
céng trinh va céng trinh kién tric, cung cAp cho mét tda nha hodc ciu tric mot
cai nhin hoan thién va thdm my. Ldp phl hoan thién bdo vé clu truc két cau
khdi d6 dm, an mon, cac tac dong pha hdy co hoc;ddng thoi phai chiu duwoc
(ng suét co hoc, cho phép gia cong khi thye hién; thi cong an toan, khéng gay
doc hai ké ca khi dwa vao st dung va gitv dwoc hinh dang ban dau trong thoi
gian dai. Ngoai ra, cac I6p hoan thién khac nhau ciing cé thé thay déi dic tinh
am hoc ctia phong, kha ndng cach nhiét, trao déi khéng khi, v.v. Theo dac diém,
céc cong viéc hoan thién dwoc chia thanh céc cong tac: I&p kinh, trat, ép, son,
Op twong, lat san va Iap dat san gb.... son, trét, Op trang tri ndi that. T6 chirc
thi cong hoan thién duworc td chircdan xen va nbi ghep cung vaéithi cong két cau
cong trinh, tuy nhién, m&c d6 lao dong thi cédng van con cao,chi phi lao déng
cho viéc thuc thi cac cong tac phan hoan thién chiém téi 30% + 35% tdng chi
phi lao déng trong toan bd cong tac thi cdng. Nham muc tiéu tang hiéu qua vé
thoi gian va chat lwong thue thi cac cong tac hoan thién cho cong trinh cinnang
cao mirc co gidi hoa trong diéu kién cong truwdng: ro-bdt héa cong cu,str dung
céc loai phu gia vat liéu.... kém theo d6 1a ap dung cac phwong phap cai tién
phu hop trong tb chire thi cong.

2. Nghién ctru cac phwong phap ap dungtrong té chirc thi cong thwe
hién céng tac hoan thién

Cac phuwong phap td chirc thi cong dwoc cai tién va gioi thiéu ap dung cho
giai doan thi cong phan hoan thién gédm ba phwong phap theo céng nghé thuc
hién: phuong phap day chuyé&n phan tach hoat déng theo doan, phuo’ng phap
day chuyén bo phan hoat déng theo chu ky, phwong phap day chuyén san xuét
coéng nghiép hoat dong lién tuc.[1],[2],[3] Sau day goi tt 1a: phwong phap phan
doan, phwong phap chu ki va phwong phap lién tuc.
2.1.Phuwong phapphan doan

Phwong phap phan doan dwa trén viéc phan chia toan bd céng viéc phirc tap
thanh cac phan viéc chuyén mén héa gidn don véi cac ddi cong nhan chuyén
nghiép dé thwc hién. Cong viéc ctia méi nhom 1é dwoc tién hanh theo mot phan
doanriéng trén mat bang, sau khi hoan thanh phan viéc cta minh, nhém sé
chuyén sang phan doan khac. Sé lwgng phan doan dwoc xac dinh bdi cac giai
phap quy hoach va cu tric khoéng gian ctia cac cong trinh kién tric. Khi phan
chia khéng gian thuwe hién,can phai xéc dinh chi phi thei gian thue hién cac phan
viéc chuyén mén & méi phan doan la nhw nhau. Chi trong diéu kién nay, day
chuyén thwe hién hoat ddng theo nhip don hodc nhip bdi, mdi co thé dwoc td
chire tbt nhat. Vi du:khi thwe hién cong tac trat twérng bang viva wét, phan chia
td thwe hién thanh 4 nhom riéng 1& hoat ddng: nhom chun bi b& mat trat, nhém
chuén bj vi¥a va céng cu, nhém trat 16t phdng, nhém trat hoan thién bé mét va
cac goc. Phuwong phap t& chirc nay ludn ddm bao cong viéc cho tirng ngudi
ho&c nhém cdng nhan, di kém vai viéc tiéu thu nguyén vat liéu ddng déu va lién
tuc, st dung hiéu qua tinh n&ng va cong suét cac trang thiét bi va may maéc xay
dwng,han ché dwoc that thoat thoi gian, nhan cong va ngudn lwc bang cach loai
bd nhirng bat trdc va gidm tinh trang gian doan cuc bo. Ngoai ra, do phan chia
thanh nhirng phan viéc & mirc d6 chuyén mén héa hep nén trinh d cta nguodi
lao déng duwgc nang cao.
2.2.Phuwong phap chu ky

V6i phwong phap nay, toan bod td hop cong tac hoan thién trong tda nha
dwoc chia thanh cac chu ky lién tiép twong tng véi cac loai cong viéc cu thé,
duoc két néi véi nhau vé& mét cdng nghé gitra cac cong viéc ky thuat khac cd
lién quan, td chirc thuc hién theo cach ddng bd véi sw chuyén di nhip nhang ti
chu ky nay sang chu ky khac. M6i chu ki 1a théi han hoan thanh nhiém vu cla
cac nhom cong tac khac nhau trong cung khdng gian thi céng. Théi han thuwe
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hién ctia méi chu ky phai |y bang nhau va dwoc
quy dinh béi sb lwong céng nhan trong don vi
va t6 chuyén mén.Diéu quan trong khéng chi la
viéc phan chia, ma can phai xac dinh nhip cla
day chuyén bo phan, tinh toan sé lwong va sw
tién trién theo dot cla tat ca cac day chuyén bo
phan, théng nhat thanh mot td hop. N6 dat toi
sw hop ly trong té chirc khi giam thidu dwoc cac
hoat déng san xuét 1ap lai.

Phwong phap nay phd bién nhét trong xay
dwng nha &, noi ma nhip clia cac chu ky thwong
duoc 14y bang 6 ngay.Cac dang cong tac cung
nghé& chuyén mén nhéat dinh dwoc thuc hién
song song trong mot tAng nha hodc moét vai tang.
Khi t6 chirc, toan bo td hop cac cong viéc hoan
thién dwoc chia thanh nam hoac sau chu trinh
céng nghé. Lvc lvong lao dong thwe hién toan
bd cac cong viéc hoan thién phirc hop trong moét
l&n trién khai. Qui trinh thwc hién can doi hai
cac cong tac ky thuat khac (di trwec) phai sén
sang va hoan chinh, vi du: cac cong tac I&p dat
hé thdng k¥ thuat nhw dién, nwéc, chdng thadm
va cac bd phan phu trg’ khac.... clia céng trinh
da dwoc l1ap dat va hoan thién moét phan méi co
thé tién hanh cong tac trat, 6p... Thanh phan, sé
lwong cong nhan ctia mdt nghé nhéat dinh phai
khong dbi trong subt thdi gian thwe hién cong
viéc. Cong nhan ctia mét nghé nay nhip nhang
chuyén sang ndm bét cong viéc theo sau cong
nhan cta nghé khac.Viéc thyc hién thi cong co
thé phat trién theo mé hinh hwéng thi cong theo
chiéu ngang hodc doc cla cong trinh,mbi day
chuyén b6 phan co thé phat trién theo hwéng
tang dan hodc gidm dan theo chiéu doc. Cach
td chirc nay phd bién nhét trong viéc xay dung
céc toa nha nhiéu tang véi day chuyén thi cong
hoan thién trién khai theo hwéng tr trén xudng
du6i. Thye tién cua viéc trién khai thi cong cac
cong tac hoan thién theo phwong phap chu ky
cho th4y, nang suét lao déng cta céng nhan
tang tr 12% + 15%, chi phi xay dwng giam 8 +
10% kém theo d6 la chéat lwong hoan thién cong
trinh ndi chung dwoc gia tang.

2.3. Phuong phap day chuyén lién tuc

Qua trinh thwe thi cac cong tac hoan thién
clia cdng trinh dwoc thire hién bén trong xwédng
san xuat hodc nha may ché tao. O’ d6, cac ban
thanh phdm ciia cac téa nha cung loai dwgc
san xuét theo day chuyén céng nghiép. Méi day chuyén san
xuét kiéu bang chuyén céng nghiép chuyén dung thuc hién
san xuat hoan thién cac khéi riéng biét. Xut phdm 1a cac
mé- dun khéi can phong tiéu chuan, khdi khu vé sinh, bép
nau....v...v dwoc ché tao, 14p rap hoan chinh trwéc khi dem
t&i cdng trwdng[4].

Qua trinh thyc hién cac céng viéc chuyén moén dwoc
phan chia thanh cac thao tac nghé&, thdi gian hoan thanh
dwoc tinh toan sao cho viéc thwc hién cac thao tac vao
hoat dong & ddng nhét. Cac tb cong nhan dwoc phan cong
chuyén moén héa, thwc hién cac thao tac lap di Iap lai mot
cach co hé thong, duwoc thwe hién ddng bd ngay tai bang
chuy&n & xwéng san xuét trong diéu kién 1am viéc cb dinh;
gip téng nang suét lao dong 1&n 35% + 40%. Nhirng nguoi
c6bng nhan lanh nghé tham gia thuc hién trong day chuyén
lién tuc tai phan xwédng hodc nha may, cung vei sw chuan bi
k§ thuat tét cho nang suét lao dong téng tir 1,4 dén 1,6 1an

Hinh 1. My trat tudng phang ki€u ro-bot
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Hinh 2. Nha & 2 tang thuc hién in 3D (CHND Trung hoa)

do cai tién td chirc khéng gian san xuét phu hop va nhip diéu
day chuyén san xuét xay dwng nhanh hon nh& co gi¢i hoa
va ty dong hoa cac thao tac gian don. Kha nang két hop va
kiém soat 1an nhau gira cac nhém tho: né hoan thién, the
dién, tho 6ng nuéc, tho 1&p may, v.v., lam viéc trén co s& lich
trinh toan dién, tao ra tién dé thwc sy dé& giam thoi gian hoan
thanh cong viéc xuéng tir 15% + 20%. Phwong phap nay
gidm dang ké& luwong lao ddéng thi cong, hoan thién tt cac
quy trinh 1am viéc khép kin, khuyén khich st dung thwe hién
tht c& cac cong viéc hoan thién theo thiét ké mé- dun ngdi
nha cung loai trong phan xwédng hodc nha may.

3. Mgt so tién b cong nghé dwoc ap dung nham néang
cao hiéu suat trong thi cong hoan thién

Ly thuyét ctia cong nghé thi céng hoan thién céng trinh
hién nay cé thé phan chia thanh hai phwong phap thi cong
co ban [2],[3],nhw sau:

+ Phuwong phap thi cong “wét”:Str dung cac vat liéu thi
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cbng & trang thai 16ng (vi ducac loai vira khac nhau) dé tao
hinh b& mat hoan thién trén co' s& nén la cac bd phan két
cAu cong trinh. Lép hoan thién cé ciu thanh tir nhidu Iép vat
liéu khac nhau dworc két dinh lai khi thi cong. Cwdng dd bam
dinh ctia méi I&p ké tiép phai béng hodc nhé hon cac I16p c6
trwdc dé& ngdn chung khéng bi bong ra;vi du cong tac trat,
cong tac son ba,...v...v Trrong hop thir hai, vat liéu thi cong
dwoc ché tao sén thanh cac tdm da kich c&, da chdng loai
vat liéu,khi thi cdng s dung céc loai viva, keo dinh dé& gan
két chung vao cac bé& mat két cu cong trinh ¢é sén; vi du:
cong tac dp, lat..v..v. Viéc tb chirc thue hién thi cong tai cong
trwdngludn bat budc phai cé sw chd doi: cac 1&p thi cong
trwdc phai di cworng do mai tiép tuc tién hanh thi cong cac
Iép sau(cac gian doan k¥ thuat trong té chirc),néu vi pham
sé& dan dén chat lwong thi cdng kém, tham chi gay hw héng
toan bo.

+ Phuong phap thi cong “kh6”:Str dung cac tdm ché tao
sdn tr cac loai vat liéu tw nhién va nhan tao nhw: nhém,
kinh, pd-ly-me, gb, thach cao..v..v; thuc hién sép xép va gan
chdng lai v&i nhau vao bd phan két ciu cong trinh béng éc,
vit hodc keo dan khé. Phwong phap nay cho thoi gian thi
cébng nhanh hon, sach sé hon so véi phwong phap “wéot”
nhwng gia thanh cao hon.Trong thuc té, ty trong s dung
phuwong phap thi cong “wét” trong cong tac hoan thién Ion
chiém nhiéu hon phwong phap khé do gia thanh ré, sén cong
nhan lanh nghé, sv linh hoat trong kién truc, d6 bén virng dbi
v&i moi tredng...

3.1. Str dung céng nghé ré-bét trong céng tac trét tuong
céc toa nha cao tang

Cong tac trat twdng hién nay chi yéu dwoc thi cong theo
phwong phap “wét’, phd bién van s dung bién phap lao
dong thi cong véi cac td nghé né hoan thién. Khéi lwong
cong tac trat twong phéngco thé chiém téi hon 55% téng
sb khdi lwong (m2) trattrong céng trinh chung cw cao tang.
Theo théng ké chwa day du, thoi gian thi cong cong tac trat
toan céng trinh chiém khoang 27% cua téng thoi han thuwe
hién cac t6 hop cdng tac hoan thién khac va ndng suét lao
dong thuc hién céng viéc clia nguwdi the cd tay nghé cao
khoéng vuwot qua 15 m2/ ca/ngay.

Co gi6i héa cong tac trat sir dung may kiéu ré-bdt, cho
phép tang san lwong 1én dén 750 m?/ca/ngay véi chét lwong
cao hon va quan trong nhét - 4n dinh dwoc bé mat trat qua
cbng nghé xt ly di kém. Viéc ’ng dung may trat kiéu ro-bot
trong thi cong gidm bat sé lwong cdng nhan thuc hién, ciing

T

|
1

Hinh 3. Cac tam tudng in 3D

nhw hoan toan co thé thwc thi cong viéc 3 ca/ngay. Vai trd
ngwdi cong nhan trong qua trinh chi con viéc van hanh, duy
tri va diéu chinh may méc hoat déng, cung do la kiém soat
va cé thé sra chiva cac thiéu sét trong nhivng vi tri khé tiép
can trong mat béng thi cong.

3.2 Str dung céng nghé in 3D trongché tao, thi cong céc
tdm twong Idp ghép va khéi phong hoan thién

Mot cdng nghéthi cong hién daidang dwoc nghién clru va
ap dung trién khai 1a st dung cong nghé in 3D [5]. Cho t&i
nay, céng nghé nay van duwoc tiép tuc nghién clru va phat
trién v&i nhidu phwong phap ngay cang cai tién vé thiét bj
cling nhw vat liéu xay dwng tao tac.Tinh hdp dan cla cac
cong nghé in 3D dwoc nang cao béi nhidu yéu tb: mic do
tw dong hoa san xuét cao, cai thién chét lwgng san pham,
day nhanh qua trinh xay dung, kha nang ti wu héa cac mé
hinh CAD, giam phé thai san xuét. Nhirng yéu tb d6 la co s&
dé& chuyén déi thanh céng sang khai niém “cac nha may sb”
trong twong lai. V&i thé manh két hop véi cong nghé théng
tin diéu khién trong qui trinh san xuét, san phdm hoan thién
tai xwdng, viéc td chirc thi cong don gidn lam gidm mirc dd
phtrc tap ctia cac td hop cdng tac hoan thién cong trinh. Mot
s6 (ng dung ctia cong nghé 3D trong thyc tién:

+ Thuc hién thi cong toan bd cong trinh th&p tAng béng
cébng nghé in 3D

Tbng th& ngdi nha duoc chia thanh cac mé-dun (khéi
phong tiéu chuén) hodc cac bd phan nhd riéng biét dwoc
ché tao tai chd béng may in 3D, sau dé dwoc I&p rap lai véi
nhau theo thiét k&. Phwong phap nay kha linh dong, khong
can phai st dung dén may in 3D ¢ kich thuéc I&n. Mac du
tbn kha nhiéu thdi gian trong viéc thiét ké tirng bod phan, tuy
nhién phwong phap nay cé (ng dung rat linh hoat trong thi
cbng va c6 thé ddng thoi san xuét dwoc cung lic nhidu chi
tiét theo mo-dun, mang lai hiéu suét cao vé toc dd thi cong
va st dung tai nguyén lao dong.

+ Két hop thi cdng 1&p ghép cAu kién ché tao sén trong
hoan thién nha nhiéu tang.

C6 thé ap dung thuc hién cong nghé nay véi nhirng kién
trdc dan dung nhiéu tang: sau khi hoan thanh thi cong mot
phan két ciu khung chiu lwc, tién hanh Iép ghép cac tdm
tuo’ng phéng hoac cac khdi phong tiéu chuan dwoc ché tao
san béng cong nghé in 3D vao cac vi tri. Cubi cing la ghép
ndi cac mang, tAm bao phi hoan thién dwoc ché tac bang
cbng nghé in 3D cho ndi, ngoai that theo thiét ké kién tric.

Hinh 4. Tam trang tri in 3D
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4. Két luan

Viéccai tién phwong phap cong nghé va té chirc thi cong
hoan thiénmang lai két qua kha thi:

- Gidm thiéu cac cong viéc thi cdng, han ché tai nan lao
dong, cai thién diéu kién lao ddng cho céng nhan.

- Gidm thoi gian thuc hién thi cong cac td hop cong tac
hoan thién dan t&i lam gidm chu ky san xut xay dung cong
trinh néi chung: bat ddu tir khi nhan vat tw, vat liéu chodén
khi két thuc thanh thanh phim.

- Gidam muirc d6 hao phi vat tw, vat liéu...va cac chi phl’
khac khi thwe hién cac céng tac hoan thién vanang cao chat
lwong cua ching.

- T&ng n&ng suét lao dong, hién dai hda cong tac quan ly
nh& céng nghé théng tin./.

e
Tai liéu tham khao

1. OvsyannikovK.L -Téchirchoanthiéncéngtrinh / K.L.
Ovsyannikov, D.E.Gurevich—M: Vsokaya skola, 2001 —tr321.

2. EfimovB.A -Khoahocvatliéu /Hoanthiénva xdaydyngcongtrinh
/ B.A.Efimov, O. V. Kulkov, V. A. Smirnov—M. Profizdat, 2002.
-1r318

3. Ivliev A. A - Hoan thién cong trinh xdy dung / A. A. vliev, A. A.
Kalgin,O. M. Skok. - M: IRPO ITs “Academy”, 1997. —tr 458.

4. Kogan G.S -Cong nghiép hoan thi¢n / G. S. Kogan, G.V.
Severinova -M: Stroyizdat, 1975 - tr 191.

5. Anakhin N. Yu, Groshev N.G, Onopriychuk D.A - Sir dung may
in 3D trong cong trinh xay dung.

N

(tiép theo trang 10)

Hinh 4. Khong gian va kién triic phd c6 da thay ddi va “ném chit” ngay nay tai thi tran Tién Yén

(Ngudn: Tac giad)

Cong trinh céng cdng, di san ngoai phé cb: Thu thap,
danh gia di tich, phan hang di tich ddng thdi ¢ ké& hoach cai
tao, duy tu, bdo tén va phat huy cac gia tri vén cé mét cach
day da va phu hop.

V&i nhivng di san vat thé va phi vat thé duoc gin gitr bao
tén, thi trdn Tién Yén sé& la diém dén thu hat rét nhiéu du
khach dén day, noi cé nhidu dic diém khac biét. Day la mot
trong nhirng gidi phap hiéu qua phat huy cac gia tri di san
hwéng dén sw phat trién bén virng.

6. Két luan

Bao vé thi trAn Tién Yén trwdc nguy co do thi hda hudng
t&i phat trién bén virng la nhiém vu hét strc bire thiét, rat can
¢6 nhirng nhan th&rc va nghién clru sau sic trén co s& xay
dwng mét chién lwgc tbng hop, ddng bd cac dinh hwéng
phat trién 1au dai...trong d6 nhiém vu chinh la danh gia, dinh
dang, dinh hwéng, dinh lwong va b tri khéng gian cho tat ca

cac di sdn mot cach dung mirc hai hoa va linh hoat. Tlr day
c6 thé phat huy cac hiéu qua dich thwc clia cac di san, dem
lai nhirng gia tri va loi ich I&n cho ngudi dan cling nhw sw
phat trién bén virng cho khu virc nay./.
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Mot s6 van dé khi thiét ké bién phap dé 6n dinh
hé dao sau trong diéu kién nén dét yéu tai Ecopark

Some problems when designing method statement for stabilize to deep excavation

in soft soil condition at Ecopark

Tom tat

Bai bao tap trung ban ludn mét so van dé lién
quan tdi thiét ké bién phap én dinh hd dao
sau trong xay dung tang ham trong diéu kién
nén dat yéu tai du an Khu dé thi Ecopark- tinh
Hung Yén. Cac phén tich, ban luin vé lua chon
bién phap thi céng ham, théng sé dau vao,
m4 hinh dat nén va so sanh két qua du tinh
chuyén vi ngang theo ly thuyét véi két qua
quan trac thuc té trong qua trinh thi céng cho
mot cong trinh thudc du an Ecopark sé duoc
gidi thiéu.

Tir khéa: Ho' dao sdu, md hinh ddt nén, ddt yéu,
Ecopark

Abstract

This paper focuses on discussing some problems
related to the design of a method statement

for the stability of deep excavation in basement
construction in soft soil conditions at the Ecopark
urban area project in Hung Yen province. The
analysis and discussion on the selection of method
statement, input parameters, the ground soil
model, and the comparison of the estimated results
of horizontal displacement from the calculated
model with the results of displacement monitoring
during construction on a project in this urban area
will be introduced.

Key words: Deep excavation, numerical modelling,
Soft soil, Ecopark
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1. Dat van dé

Khu d6 thj Ecopark v&i quy mé dién tich 1&n t&i gdn 500ha ndm cach trung
tam Thanh ph Ha Noi 12km, canh lang gém Bat Trang néi tiéng véi vén dau tw
hon 8 ty d6 la My. Pay 1a mét trong nhivng dw an khu d6 thi cé quy mé I6n nhét
mién Bac, dwoc xay dwng va phat trién dwa trén mdi twong quan can bang gitra
khong gian d6 thi va mdi trudng tw nhién, tao nén mét thanh phé da chirc nang
va hién dai khu vuc mién Béc. Nam trong khu vinh d&o thudc khu db thi nay, cac
cdng trinh cao tng déu duoc thiét ké voi 02 hdm nam trong pham vi phan bb
clia cac I&p dat yéu (bun hodc bun sét pha chiva hivu co, trang thai déo chay)
c6 chiéu day tlr vai mét t&i vai chuc mét. Ngoal ra, cac cac cong trinh nay déu bj
anh huéng béi hé théng séng hd hodc dam lay cé trong khu vue va I&p dat lap
c6 bé day 16n mai dwoc san l4p. Didu nay dat ra van dé& can phai lwa chon giai
phap thi cong hop ly (twong vay va phwong an semi - topdown; twdng vay/coc
vay va neo; twéng coc xi mang dat; twdng clr va chong hay tuo’ng cw va neo...).
Cac loai m6 hinh tinh toan va viéc Iya chon thong sb du vao cla dat nén trong
cac md hinh tinh sao cho phtl hop véi dac diém cla cong trinh va didu klen dia
chét tai khu vuc nham dam bdo an toan trong thi cong gidm chi phi, rut ngén thoi
gian thi cong la van d& can dwoc quan tam gidi quyét.

2. Co s& lwa chon bién phap thi céng, mé hinh nén

Nhin chung, céc giai phap thi cong tAng ham tai khu vuc vinh dao trong Khu
dé thi Ecopark (bao gdm céc téa CT7, CT7A, CT4, CT5A, CT6, CT21-22) déu
duoc thiét ké vai 02 hdm va 40 tang ndi. Nhiéu phwong an chid dao trong thi
coéng da dwoc dat ra nhuw: phwong an st dung twéng vay hay twéeng coc cé chiéu
dai da sau vwot qua cac Iép dat yéu Ién hon 3,0 ~ 5,0m sé an toan. Tuy nhién,
céc giai phap nay cé chi phi cao, thoi gian thi cdng lau. Néu dung tudng coc xi
mang dét thi chiém dung mét b&ng thi cong ngoai hé dao, anh huwéng dén dong
song canh hé dao, thoi gian thi cong kéo dai nén khéng kha thi. Trong khi do,
néu dung clr larsen thi diéu quan trong la phal dam bdo chan ct vuot qua 1&6p
dét yéu d& dadm bao khong bi mét én dinh téng thé. Do yéu cau vé tién do cla
dw an chi khodng 24 thang, va céc cong trinh nay déu c6 khdi cao tAng & phan
I6i ctia mdi khu d4t nén @& day nhanh tién d6 phan khéi cao tAng dwoc st dung
phuwong an semi top down & khu virc cao tang va thi cong dao mé cir larsen két
hop neo dat & phan ham phia ngoai khu v cao tang nham tdi wu hoéa ca vé
thoi gian va chi phi.

CUr larsen la loai twdng mém nén vi tri, s6 lwong diém chéng d& béng chéng
hay neo can phai tinh toan va lwa chon trén co s& bai toan lap dé& dam bao an
toan cho hé ddo. Trong ban kinh 50m tinh t&r mép hé dao ciing khéng cé cac
cbng trinh quan trong ndo nén day la co s& cho phép cé thé chap nhan phwong
an s dung twdng clr larsen va chuyén vi hd dao c6 thé chdp nhan H/100- H150
(trong d6 H 1& d6 sau hé dao). Véi bai toan khao sat co bé day Iop dat yéu Ion,
mat bang cdng trinh rt rong, viéc st dung phwong an vang chéng, chéng xién
phai két hop hé théng kingpot véi mat do lon, diéu nay vira gay kho khan cho
cong tac dao dat va cong tac thi cong két cau ham sau nay. Hon nu=a vi tinh chét
bién thlen clia d4t trong khu vire rat I6n nén tiém an nguy co mét 6n dinh chung
ctia két cdu chdng d& cao. Khi str dung neo dét, véi loi thé chiéu dai neo c6 thé
thiét k& dé vwot qua I&p dat yéu dé dat bau neo vao cac 16p dat cé tinh chat xay
dung tét hon, tir d6 tao ra khong gian rong mé cho viéc thi cdng hd dao va két
cAu ham nén day nhanh dwoc tién do thi cong. Két cdu hdm thi cdng theo tuan tw
tlr dwéi 1&n, chat lwong bé téng cbt thép va cong tac chdng thadm dé dang kiém
soat. Mat khac, ngoai van dé vé I&p dat yéu day, bién ddi manh, lai con chiu anh
hwéng ctia hé théng séng (hd) & lan can nén dé& dam bao cho hé neo én dinh thi
ta Iwa chon céc loai neo mé rong bau va cé thé bom lai nhiéu 1an nhdm tang dé
cho két cAu chdng d&. Hinh 2 thé hién hinh anh thi céng tai cong truéng st dung
neo va ctr dé thi cong hd dao tai Ecopark.
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Hinh 1. Téng quan vé Khu db thi Ecopark tinh Hung Yén [7]

D& kiém soat rui ro, trong qua trinh thi cong can hét strc
cha y dén yéu t6 ha thdp muc nwédc dwdi dat; kiém soat
chuyén vi théng qua hé théng quan tréc dinh cir, bung clr va
quan trac chuyén vi doc than clr két hop véi quan trac lun
bé mat. Cac két qua quan trdc nay sé la co s& dé so sanh,
danh gia sy phu hop clia bién phap thi cong theo tirng bwédc
thi cong.

Trong diéu kién dia chéat tai khu vuc xay dwng phirc tap
nhw tai dw an Ecopark (cac Iop dat yéu phan bd gan mat
d4t, cao dd day I&p bién dbi manh ti - 7.0 ~ 24.0m tinh tiv
cao dd mat dat tw nhién), muc nwdc dwdi dat cach mat dat
tw nhién khoang - 6.0m va bién ddi theo mua, xung quanh
c6 nhiéu séng hd, mwc nwéc dwdi dat chiu chi phdi manh

En ech dmg sust
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Hinh 2. Thi cong hd dao sau tai Ecopark

b&i hé thdng nwéc mét....
Diéu nay khién cho céac
ky sw can phai than trong
khi s& dung mé hinh tinh
toan, b&i 107 gidi cla bai
toan ly thuyét bién dang
tuyén tinh hay ly thuyét
vé can bang gi¢i han, ly
thuyét dam twa trén gbi
clng, hay dwa ly thuyét
Winkler thi khi tinh toan
khéng phadn éanh dung
dwoc &ng x&r cua loai
dét nén nay. Vi vay, can
xem nén dat la phi tuyén,
day chinh 13 loi thé va vai
trd cda bai toan mé hinh
héa. Do kich thuwdc hd
dao rat Ién nén viéc xem
xét bai toan phéng 2D la
c6 thé chap nhan duwoc.
Tuy nhién, van dé dat ra
la lwa chon loai m6 hinh
nén nao phu hop véi dic
G diém dia tAng trong khu
o i iy vic nay. Théng dung nhét
e g g hién nay c6 3 loai md hinh
i nén ma chdng ta cé thé
Ia chon la: m6 hinh Mohr
- Coulomb, mé6 hinh Soft -
Soil va Hardening Soil cho
bai toan phan tich va khao
sat [6].
Nhw ta da, biét mé hinh Mohr-Coulomb (MC) la mét mé
hinh dan hdi - thuan déo, bién dang va tbc d6 bién dang
dwoc phan tich thanh hai thanh phan: phan dan hdi va phan
thuan déo. Dinh luat Hooke dwoc st dung dé thé hién mdi
quan hé gitra gia tdng (ng suat va bién dang. Khi trang thai
dat da vuot ra giai doan lam viéc dan hdi nay thi xem nhw
dat bi pha hoai hoan toan, tirc 1a bién dang phat trién Ién dén
vd cling trong khi (ng suét khdng tang. Tuy nhién, trong dé
khi phan tich hé dao sau thi mé hinh Hardening - Soil 6 ra
¢6 nhiéu loi thé béi day 1a md hinh dét hyperbol nang cao
duwoc xay dung trong khudn khéd ciia d6 déo cirng, mé hinh
nay da mat déo. Cu thé 1a d6 1a mot mé hinh hai mat déo két
hop, mat déo trwot va méat déo hinh chép mi. Sy tang bén
phu thudc vao ca bién dang déo va bién dang thé tich. Khac
vé&i mo hinh dan hdi déo ly twéng, méat chdy déo ctia mé hinh
HSM khéng cé dinh trong khéng gian (rng suét chinh ma
né gian ra do bién dang déo. Cé thé phan ra thanh hai loai
tang bén 1a tang bén trwot va tang bén nén. Tang bén truwot
duwoc dung dé& mé phoéng bién dang khéng phuc hdi do trng
suét léch gay ra, dwoc dac trwng bdi module bién dang trong
thi nghiém ba truc va dwgc mé hinh béng mat déo trwot.
Trong khi d6 tdng bén nén dwoc ding d& mé phéng bién
dang khéng phuc hdi do ng suét nén dang hwéng gay ra
dwoc dic trung béi module bién dang trong thi nghiém nén
Oedometer va dwoc md hinh bang mat déo hinh chép mdi.
Trong md hinh HSM, khéng phai chi c6 mét d6 cirng nhw cac
mé hinh MC, d6 cirng cuia 14n dau chét tai, d6 clrng d& tai va
tai chét tai la khac nhau. Céac théng sé dau vao ctia mé hinh
HSM bao gbm c: lwc dinh hiru hiéu, ¢: géc ma sat trong; y:
goc gidn né [6].
Cac théng sb co ban cho do clrng clia dét (cac thong sé
do cirng Stiffness):
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E™’-o: d6 cirng cat tuyén trong thi nghiém ba truc;

E™f oq: d0 clrng tiép tuyén trong thi nghiém oedometer;

m: s6 mi biéu thj quan hé &ng suat -dé cieng;

E™,: d6 clrng d& tai/ chat tai (mé&c dinh E™',, = 3 E™');

p™': g suét chon dé tinh d6 crng (m&c dinh p™ =100
don vi trng suat);

K" gid tri trong nén cb két thworng (méc dinh
sing);

Mb hinh Soft - Soil (SS) dwgc st dung dé nham mé
phéng céc; loai dat yéu, co h’é sO nép lun 1&n. Trong thup té,
céc loai dat nay thwong la dat sét, dat bun & trang th{é\i co két
binh thwong bdo hoa nuwéc, md hinh SS dwa trén dong thoi
ca hai mé hinh Mohr - Coulomb va mé hinh Cam - Clay [6].
Céc tham sb cho mé hinh nén SS:

A" : chi sé nén da hiéu chinh (hodc C.)

“CO =1-

& : chi sb n& da hiéu chinh (hodc Cy);

¢’: lyc dinh hiru hiéu; @’: géc ma sat trong;

y: géc trrvong nd;

u: hé sé Poisson.

Chinh vi nhitng ly do trén nén trong dat yéu nguoi ta
thwerng lwa chon mé hinh SS hodc mé hinh HSM thay bang
chon m6 hinh MC.

3. M6 hinh 2D dé khao sat, tinh toan dinh hé dao

Dé thwe hién tinh toan hé dao sau, tac gia thwc hién mé
hinh theo tirng bwdc thi cong dao trinh tw thi cong chia lam
cac budc két hop gitra dao dat va thi cong neo dat chbéng d&
cho tirng giai doan dao: (i) Dao dat tir cbt + 0,00m dén cbt -
4,3m &p sat clr va - 3,0m phia cach clr 1,5m (tao ranh thu hoi
dung dich khoan va tién hanh 1&p dam H dé phan phéi tai tir
neo vao clv, tao lam viéc déng thoi) dé 1am mat bang khoan
neo, (ii) thi cong I&p d&t va kéo cang neo déat I&p 1 tai cao do
- 3,5m, bwéc neo theo phwwong ngang 2,4m va lyc neo gia tai
trwde 30 tan; (iii) dao dét tiép tuc xubng cbt -7,30m phia sat
clr va -6m cach clr 1,5m dé tién hanh khoan neo I1&p 2; (iv)
thi cong 18p dat va kéo cang neo dat 16p 2 tai cao do - 6,5m,
bwéc neo theo phwong ngang 2,4m va lyc neo gia tai trwedc
30 tén; (v) thi cdng bwéc dao tiép theo dén cao d6 - 9,1m (dai
bién) va - 10,6m (dai khéi cao tang), cuc bd dai thang may téi
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Hinh 3. Su' lam viéc m6 hinh Hardening Soil

cao d6 -12,2m; sau dé tién hanh thi cong két cu dai gidng,
san tang ham B2, twdng va thye hién chu trinh vong nguoc
dé thi cong tudng va san hdm B1, sau do la san nén va san
tang 1. S dung phan mém Plaxis 2D 2020, khao sat phan
tich bai toan v&i mé hinh dat nén 1an lwot 14 SS, MC va HSM
kich thwéc hé dao va mé hinh & Hinh 4.

V@i twong clr thi mo hinh tinh toan dwoc str dung la moé
hinh dan hdi tuyén tinh v&i cac dic trung co ban cla cir.
Phan tl tiép xtic dwoc st dung véi gid dinh Ripger =0,5 (tong
(ng mat tiép xuc dat va thép). M&t cat tinh toan 1& mat cat
qua sbng, cac cong trinh lan can cach coéng trinh trén 50m
nén khong xét thém céac tai phu thém. Trong khi d6, néu xét
t¢i dnh hwdng clia mye nwée sdng & khu vire 1an cén va gia
str cbt mwe nwdc & sdng ndm thdp hon cbt dinh civ - 2,0m,
cac mat cat khac co dwdng chinh, dwéng cong vu st dung
tai thi cong la 2 T/m?. Muc nwéc ngdm theo két qua khao sat
la - 6,0m va sé& duoc ha thdp bang cac giéng bom hut theo
tirng buéc ddo nham han ché anh hwéng téi da dén muc
nwéc xung quanh khu dd thi. D& khdo sat anh huéng cla
viéc lya chon mé hinh dét nén va cac thong sb dia k§ thuat,
tién hanh st dung th&r nghiém véi cac loai mé hinh nén khac
nhau (HSM, MC va SS) déi vé&i I6p dat yéu nhdm Iwa chon
mé hinh hop ly. Cac théng sé dau vao co ban dwoc thé hién
trong Bang 1.

Hinh 4. M6 hinh 2D véi tirng bu'éc dao thi cong
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Bang 1. Thong so6 cd ly cua cac I6p dat sir dung trong mo hinh

; : 1.Dat13p | 2a.Sétpha| 3.Catpha | 4.Sétpha | 5.Catpha | 6.Sétpha Ponvi
Thoéng so Ki hiéu
déo mém déo déo mém déo déo cirng

M6 hinh nén M6 hinh HSM HSM HSM HSM HSM HSM -
Loai (rng xtp Loai  {Thoat nuwdci Khongt.n | Khongt.n | Khongt.n | Thoat nuédc| Thoat nudc -
Dung trong tw nhién YVunsat 17.0 18.5 18.9 18.3 18.9 19.3 kN/m?
Dung trong b&o hoa Yeat 17.5 19.2 19.5 19.5 19.8 19.8 kN/m?
Mé dun Young B, | 6000 8000 6950 6640 11350 19000 kN/m?
M6 dun Oedometer Epud™ 6000 8000 6950 6640 11350 19000 kN/m?
M6 dun d& tai EurrEf 18000 24000 20850 19920 34050 57000 kN/ m?
Hé s6 mi m 0.5 0.7 0.72 0.72 0.5 0.5
Hé sb Poisson \Y 0.2 0.2 0.2 0.2 0.2 0.2 -
Ung suét tham chiéu Pret 100 100 100 100 100 100 kN/m?
Lye dinh c 0.5 43.75 3.0 18.9 20.7 24.8 kN/m?
Goéc ma sat trong [0) 20 0 26.75 21.7 14 15 o
Goc trwong n& Y 0 0 0 0 0 0 o
Hé sé tiép xtc Rinter 0.5 0.5 0.5 0.5 0.5 0.5 -
KO"C Ko=1-sinp 0.658 1.000 0.550 0.630 0.758 0.741

. L 7.Catpha | 8.Catmin | 2b.Sétpha | 2b.Sétpha | 2b.Sét pha Ponvi

Thoéng sO Ki hiéu
déo 13n séisan | déo chay déo chay déo chay

Mb hinh nén Mé hinh HSM HSM MC HSM SS -
Loai trng xtr Loai Thoat nwéc; Thoat nwéci Khoéngt.n | Khongt.n Khoéng t.n -
Dung trong tw nhién Yunsat 19.3 19.5 16.7 16.7 16.7 kN/m?>
Dung trong b&o hoa Vsat 19.5 20.5 17.6 17.6 17.6 kN/m3
M5 dun Young E, | 100000 50000 E= 3000 4500 Cc =0.268 |  kN/m?
M6 dun Oedometer B 100000 50000 4500 Cr=0.75 kN/m?
M6 dun d& tai ™ 300000 150000 13500 kN/m?>
Heé sé ma m 0.5 0.5 0.7
Hé sb Poisson v 0.2 0.2 0.2 0.2 0.2 -
(ng suét tham chiéu P et 100 100 0 kN/m?
Lwc dinh c 1.0 1.0 10.40 18.72 10.40 kN/m?
Goc ma sat trong [0} 18 35 19.19 0 19.19 o
Géc trwong né 4 0 5 0 0 0 o
Heé sb tiép xtc Rinter 0.5 0.5 0.5 0.5 0.5 -
Ko™ Ko=1-sing |  0.691 0.426 0.671 1.000 0.671

Phan t&r interface dwoc st dung d& mo hinh tiép xuc dat
va cw larsen IV va lya chon Ry, = 0,5; gia tri Ko dwgc mac
dinh str dung theo biéu thirc ctia Jaky. Ct larsen dwoc st
dung c6 chiéu dai 16,0m va st dung vé&i phan tl «Plates» véi
cac dac trwng 1a dan hdi tuyén tinh. M6 hinh neo dat dwoc str
dung phan tir «<Embedded beam row» két hop véi phan tur
«Anchor» véi duwong kinh 0,225m (gap 1,5 1an dwdng kinh
16 khoan do Iwa chon loai neo bom vira 2 1an qua éng «Tube
a manchettes (TAM)» va bom vi¥a ap lwc cao tbi thidu 2MPa
béng thiét bi chuyén dung «Double parkers» véi ham lwong
vira téi thiéu 75lit/mét chidu dai bau neo theo TA2020 [8]).
Chiéu dai bau neo Ia 10,0m, bau neo dwoc dét vao dwdi lép
2b va goéc nghiéng la 40° d& vwot nhanh qua I&p dat yéu.

4. Ban luan vé két qua tinh toan tir mé hinh 2D

Két qua tinh toan, phan tich tr mé hinh cho phép chting
ta so sanh vé&i két qua chuyén vi ngang clia twdng cir larsen
theo tlrng bwdc dao véi két qua quan tric chuyén vi ngang
thwe t&. Cac két qua thu dwoc cho thdy chuyén vi ngang clia
twong clv larsen tir cac mdé hinh MC, HSM va SS déu cho

dang chuyén vi co' ban pht hop véi dang chuyén vi tir két
qua quan trac. Tuy nhién, cac md hinh SS va HSM cho két
qua sat hon voi két qué quan trac, trong khi d6 két qua tinh
theo mo6 hinh MC ¢6 sw khac biét dang ké so voi két qua
quan tréc theo huéng I6n hon. Diéu nay 1a phi hop béi dbi
voi dat yéu thi quan hé (rng suat — bién dang 1a phi tuyén
(ngay ca khi tai trong tac dung lén nén 1a nhd). Két luan nay
cling pht hop vé&i nhiéu két qua nghién ctvu cla cac tac gia
khac khi st dung mé hinh MC trong didu kién nén dat yéu
(cho chuyén vij I16n hon thwe té tiv 1,5 t&i 2 1an). Tuy nhién,
s khac biét nay c6 thé dén tir nhiéu nguyén nhan nhw: sy
khong ddng nhat ngay & trong tirng I1&p, anh hwéng cla hién
twong dat chwa cb két, anh hwéng cla thoi tiét, khi hau toi
tinh chat ctia dat, anh hwéng clia mwe nwédc trong dat, anh
hwéng clia mwe nwdc tlr séng hd téi twdng chan do dong
thdm ngang tai thdi diém thi cong khac véi két qua khao sat,
chiéu sau phan b cta cac I&6p dat, anh hwdng cla cac tai
trong thi cdng ma cac bai toan mé hinh chwa xét hét, anh
hwéng cla bai toan phang 2D, anh hwéng cta chat lwong
thi cong ctr, mé hinh nén MC chwa xét dén van dé dé tai.
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O bwdc dao Idn nhat ta thdy chuyén vi ctia bung clr 1a
I&n nhéat véi két qua quan tréc 1a 10cm. Trong khi dé chuyén
vj khi tinh toan theo cac md hinh MC, HSM va SS 1an lwot
la 14,3cm, 12,0cm va 11,0cm. Trong khi dé & dinh twong ta
thdy cac két qua chuyén vi ngang ctia md hinh SS gan sat
nhét v&i két qua quan trac (7,5cm), chuyén vi tinh tr mé hinh
HS va SS Ian lwot 1a 10,3 cm va 12,1cm. Tuy nhién chuyén
vi tai chan twdng tir ba mé hinh nay lai co ban giébng nhau.
Didu nay c6 thé dwoc giai thich 1a chan twdng ci trong bai
toan khao sat da dwoc cdm vao I¢p dat tét va anh hwéng cha
yéu dén sw khac biét ctia chuyén v phia trén 1a do sw (rng xt
ctia nén dat yéu trong pham vi hd dao. Ngoai ra, chinh viéc
lwa chon vi tri dat neo hop ly da gidp xu hwéng chuyén vi
phia trén cla ctr tai vi tri I&p neo 1 nhd hon chuyén vi tai l6p
neo sb 2, diéu nay sé gitp han ché phan nao anh hwéng cla
chuyén vi t&i cac khu vire 1an can hd dao (Hinh 5).

M6t van dé khac ma chung ta can quan tam 1a lwc neo
trong cac budc dao. Dbi véi neo 16p 1 nguy hiém nhét Ia
khi dao xubng dé thi cong neo 16p 2, luc d6 neo 16p 2 chua
duwoc kéo cang (luc neo dat t&i 42 tAn) va neo I16p 2 nguy
hiém nhéat khi thi cong & bwéc dao cubi cuing (Iwc neo 1én 43
tan). Theo TA-2020, c6 thé thay toan bd neo duwoc dat vao
I&p dat s6 3 va 4, la cac I&p dat co tinh chat xay dwng khong
tbt nén can lwa chon loai neo mé réng bau (chiéu dai bau
neo dwoc thiét k& 1a 10m) véi lwc neo cho phép la 43 tan.
Dé chéc chén hé thdng hoat déng theo thiét ké thi ching ta
phai thtr neo trwdc khi thi cong neo dai tra t¢i 1,25 1an lwc
thiét ké voi tirng clp tai quy dinh trong EN1537 -2020 [8].
Luc neo & budc cudi phai dwoc gity téi thiéu 30 phat dé dam
bao hé théng neo hoat déng dlng theo thiét ké. D& kiém soat
lwc neo & tirng bwéc dao, ching ta cé thé st dung load cell
ho&c bang thi nghiém nhd ném dé kiém tra lyc cang trong
cap. Cac két qua hién trwong cho thay lwc neo co ban kha
sat véi tinh toan, lan lwot 14 39 tAn véi I6p neo sb 1 va 40,5
tan déi v&i lop neo s6 2.

Hé sb6 6n dinh téng thé khi tinh toan theo cac mé
hinh HS, SS va MC lan luot la Msf=1,5; 1,4 va 1,25. Do do
hé dao dwoc xem la &n dinh va phu hop véi yéu cau cta dw
an. Tuy nhién két qua ciing chi ra rang khi tinh mé hinh MC
dwéng nhw cho dw bao thién vé an toan hon so v&i 2 md
hinh HS va SS.

5. Két luan

Viéc st dung phwong an két hop cir larsen va neo dat
dé gitv 6n dinh thanh hd dao khi thi cong ham trong diéu
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Hinh 5. So sanh biéu dé chuyén vi ngang cuia
tudng & budc dao sau nhat

kién dat nén cé sw phan bd clia cac 16p dat yéu voi bé day
I&n nhw khu viee nghién ct 1a kha thi. Két qua tinh toan va sé
liéu quan trac thuc t& da dwoc chirng minh 1& pht hop, gitp
gidm chi phi va rat ngén thai gian thi cdng. Mét trong nhirng
van d& méau chét 1a chiing ta nén st dung loai neo mé réng
bau dé 1am t&ng ma sat va kha nang chiu tai cGa neo, tir do
lam tang tinh 6n dinh hé dao.

Phan tich lya chon md hinh nén la van dé hét strc quan
trong trong tinh toan &n dinh hé dao sau, nhét la trong khu
vire xay dwng cé sw phan bd cla cac I16p dat yéu véi cd bé
day Ién phan bd gan mét dat. Trong bai toan khao sat & dw
an CT21-22 Ecopark, thi cac két qua tinh theo mé hinh HSM
va SS cho chuyén vi hé dao kha sat voi cac két qua quan
trc. Trong khi d6 néu tinh theo mé hinh MC cho két qua
chuyén vi I&n hon khoang 1,5 1an. Tém lai, dang chuyén vi
cla clr clia cd 3 md hinh d4t nén déu cho hinh dang co ban
phl hop vé&i két qua quan tric thuc té. Vi vay, cé thé khing
dinh voi ddc diém didu kién dia tang tai Khu dé thi Ecopark
thi nén s dung mo hinh HS hodc SS ma khong nén Iwa
chon mé6 hinh MC./.
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KHOA HOC & CONG NGHE

Tinh toan lién két chét kich hoat bang nang luong
theo tiéu chuan AISI S100-16

Calculation of power-actuated fasteners according to AISI S100-16

Tom tat

(6ng nghé lién két chétkich hoat bang nang lugng la
mét hé théng trong d6 dinh hoac chét dugc ban vao
vat liéu co ban (thép, bé tong hay gach da) bang cach
st dung cong cu kich hoat bang nang lugng.Lién két
nay con dugc goi la lién két truc tiép.Lién két chot
kich hoat bang nang lugng dwgc sit dung nhiéu trong
linh vuc xay dung va dugc sit dung tuong déi phd
bién trong két cau thép tao hinh nguéi.Cau tao va
tinh toan lién két nay c6 nhiéu khac biét so véi lién
két chét van. Lién két co thé bi pha hiy do kéo, cit,
kéo cat két hgp hodc xé rach.Bai bao gidi thiéu cau
tao va tinh toan lién két chét kich hoat bang nang
lwgng dung cho két cau thép tao hinh nguéi theo
tiéu chudn AISI $100-16.Trinh tu tinh toan lién két
nay dugc thé hién bang mét vi du.

Tir khoa: Lién két chdt kich hoat bdng ndng lugng, két cdu
thép tao hinh ngugi, d bén kéo danh nghia, dg bén nghiéng
va ép mdtdanh nghia, d bén nhd bdtdanh nghia, d6 bén kéo
dttdanh nghia, do bén xé rachdanh nghia

Abstract

Power-ctuated fastener technology is a system in which
nails or pins are fired into a base material (steel, concrete
or brick) using a power-actuated tool. This fastener is also
known as direct fastener. Power-actuated fasteners are
widely used in the construction field and are relatively
commonly used in cold - formed steel structures. The detail
and calculation of this fastener are much different from
the screw connection. This paper presents an introduction
to the structure and calculation of the power-actuated
fastener for cold-formed steel structure based on AlSI $100-
16 standards. The calculation sequence of this fastener is
shown using an example.

Key words: Power-actuated fastener, cold-formed steel
structures, nominal tensile strength, nominal bearing and
tilting strength, nominal pull-out strength, nominal pull-over
strength, nominal rupture strength
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Vii Quang Duan

1. Gi&i thiéu chung

Lién két chét kich hoat bing nang lwong (Power-actuated fastener -
PAF) dau tién dwoc phat minh vao ndm 1915 va dwoc st dung trong nhiéu
linh viwe nhw co khi, dién va xay dwng. Trong linh virc xay dwng, chét kich
hoat béng néng lwong dwoc str dung dé lién két cac tAm kim loai méng voi
nhau; lién két cac ciu kién thép twong dbi day véi nhau; lién két cac vat
liéu mé&m véi thép, bé tdng hodc gach; lién két treo, lién két hé thdng k¥
thuat trong cong trinh; lién két tAm san thép; lién két chét chéng cét trong
két cAu lien hop; lién két tam thoi, [1]... Png dung phd bién nhat ctia PAF
trong nganh céng nghiép thép tao hinh ngudi la viéc gén tru twdong vao gbi
dé bé tong hodc thép; lien két xa gb, dam twdng vao két cAu khung; lién két
tAm twong vao dam twdng; lien két tAm mai vao xa gb [2].

Céc quy dinh cAu tao sau daydwoc ap dung cho cac lién két PAF gitra
thép v&i thép. Do day thép co ban khong tiép xic véi dau PAF Ién nhét 1a
19,1 mm. D& day thép co ban tiép xtc véi dau PAF Ién nhat 1a 1,52 mm.
BPuwong kinh vong dém khong dwgc vret qua 15,2 mm trong tinh toan, mac
du dworng kinh thue cé thé Ién hon. Buong kinh PAF duoc gii han trong
pham vi tir 2,69 mm dén 5,23 mm [3].

Theo [3], cac ky hiéu sau day dwoc dung cho tinh toan PAF:
a - dwdng kinh chinh cta dau PAF hinh con;
d - dwdrng kinh chét dwoc do & gan canh clia bd phan dwoc lién két,

= ds cho PAF duoc Iap dat sao cho toan bé dau nhon nam phia sau
canh xa clia bd phan dwoc lién két;

dge - du(‘yng kinh chim trung biph, dwoc tinh la gia tri trung binh cla
dwdng kinh chét dwoc do & canh gan va canh xa cua vat liéu co ban;

= d, cho PAF duwoc lap dat sao cho toan bd dau nhon nam phia sau
canh xa cla bd phan dwoc lién két;

ds - dwong kinh than danh nghta;

d, - duong kinh thuc té clia long den hoac dau chét tiép xuc voi bo
phan dwgc lién két, lay nhé hon hodc bang 15,2 mm trong tinh toan;

E - md dun dan hdi cta thép;

Fys - tham sb tng suét co ban,

= 455 MPa;

F.1 - 6 bén kéo ctia bd phan tiép xtc véi dau PAF hodc long den;

Fu2 - d6 bén kéo clia bd phan khong tiép xtc véi dau PAF hodc long
den;

F.h - 0 bén kéo cla thép PAF bién cing;

Fut - d0 bén kéo cla thép PAF khong bién cing;

Fy2 - gi6i han chdy ctia bd phan khong tiép xdc voi dau PAF hoac long
den;

HRC, - do cirng Rockwell C clia thép PAF;

lgp - A6 dai mdi PAF, xem Hinh 1;

P - d6 bén nghiéng va ép mat danh nghia trén méi PAF;

Pros - 6 bé&n nhd bat (pull-out) danh nghia khi chiu cat trén mai PAF;

Poot - @6 bén nhd bat (pull-out) danh nghta khi chiu kéo trén méi PAF;

Prov - 6 bén kéo dut (pull-over) danh nghia trén méi PAF;

P, - 0 bén kéo danh nghia trén mdi PAF;

Phip - d0 bén kéo danh nghta clia PAF;

P, - d6 bén cét danh nghia trén méi PAF;
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Ppyp - 30 bén cat danh nghia cla PAF;

t, - d6 day clta bo phan tiép xuc véi dau PAF hodc long
den;

t, - dd day ctia bd phan khong tiép xtc véi dau PAF hodc
long den;

ty - d6 day long den.

Cac kich thuwdc ctia PAF dwoc thé hién trén Hinh 1.

Khoang cach t6i thiéu tir tm dén tam cla PAF va khoang
cach t6i thiéu tw i[ém cla PAF dén bat ky canh nao cla b6
phan dworc lién két dwoc lay theo Bang 1.
Bang 1. Khoang cach tdi thiéu

DPuwong kinh than
PAF, dg (mm)

Khoang cach PAF
tbi thidu (mm)

Khoang cach mép
tbi thidu (mm)

2,69 =ds< 5,08

254

12,7

5,08 < d< 5,23

40,6

25,4

2. Cac dang pha huy va tinh toan
2.1. PAF chiu kéo

Khi chiu kéo, ngoai pha hiy do xé rach cac tdm thép
dwoc lién két theo muc 2.4, lién két c6 thé bi pha hdy do kéo
dirt than chét, nhé bat chét hodc kéo dirt tAm thép dudi mi
chét hodc dudi long den (Hinh 2). D6 bén kéo cho phép trén
m&i PAF la gia tri téi thidu dwoc xac dinh theo cac muc tir a
dén c duéi day. Do day long den tw dwoc &p dung nhu dbi
véi lien két vit.Ngoai trir dbi vai chét dau con, do day long
den t,, t&i thidu khong dwoc nhd hon 0,991 mm. Cac do day
clia long den kiéu mi d6i dau gén sén c6 thé thu gon khéng
dwoc veot qua 0,508 mm.

a) Do bén kéo ctia PAF

Do bén kéo danh nghia cia PAF dugc xac dinh theo
cbng thre sau:

Py = (d/2)?nF,, )

$=0,75

Fuh trong coéng thirc & trén sé dworc tinh theo cong thirc
2. Ngoai ra, dbi v&i chét cé6 HRCp tir 52 tré 1én, Fuh dwoc
phép lay 1a 1790 MPa.

- (HRC,/40)
I:uh Fbse )
trong dé e = 2,718.
b) D6 bén nhd bat
Do bén nhd bat danh nghia Pnot duoc xac dinh béng
céc thi nghiém doéc lap trong phong véi hé so an toan va hg?:
sO strc khéng,xéc dinh gheo muc K2 tai [iéu [3]. Ngoai ra, doi
V@i cac lién ket ¢o |y, nam dudi t, hé so stre khang ¢ = 0,4.
c) Do bén kéo dut
Do bén kéo dit danh nghia dwoc xac dinh theo cong
thire sau:

Prov = awtidywFyq 3)
$=05

trong do:

a, = 1,5 dbi v&i cac PAF dau phang dang vit, dang bu
I6ng, dang dinh hoac PAF don gian, cé hoac khéng co long
den (xem Hinh 1(a) va 1(b)),

= 1,5 ddi vi cac PAF c6 ren va doi voi cac PAF co dau
cc‘;n c6 thé kéo dirt bang ma sat va khéa clia long den dwoc
gan trwede (xem Hinh 1(c)), voi ty 1é a/dg khong nhé hon 1,6
va (a - dg) khdng nhé hon 3,1 mm,

(a) PAF don
gian khong co
long den

(b) PAF daon gian
c6 long den

(c) PAF dau con co
long den gén trudc

die dy

4

| .

Ul ]

&
\/

(d) PAF cd long
den 10 xo c6 thé
thu lai

Hinh 1. Cac kich thuéc hinh hoc ctia cac PAF

L) k1
(e) PAF dau ren (f) PAF dau ren
c6 dai 6¢ va c6 dai 6c va cd
khdng c6 long den  long den

= 1,25 d0i véi cac PAF ¢ ren va doi véi cac PAF co dau
con co thée kéo dirt bang ma sat va khoa cua long den dwoc
gén trudc (xem Hinh 1(c)), voi ty 1& a/dg khdng nhé hon 1,4
va (a - dg) khdng nhé hon 2 mm,

= 2 dbi v&i cac PAF co long den 16 xo ¢é thé thu lai (xem
Hinh 1(d)).
2.2. PAF chju cét

~ Khi chiu cét, ngoai phé hay do xé réph theo muc 2.4, lién

két co thé bi pha l)l]y do cat dut thép ch@t, nghiéng va ép mat
ho&c nhd bat ghét (Hinh 3). BJ bén cat cho phép trén m’?)i
PAF la gia trj t6i thidu dwoc xac dinh theo cac muc tir a dén
d dwoi day.

a) P6 bén chiu cit clia cac PAF

D6 bén cat danh nghia clia cac PAF dwoc xac dinh theo
cbng thire sau:

Povp = 0,6(d/2)?nF,, @

$=0,6

trong do F, xac dinh theo muc 2.1.

b) D6 bén nghiéng va ép mat

. Débi v&i cac PAF chim ma do dai mdi ldp nam dwéi t,, do

bén nghiéng va ép mat danh nghia dwgc xac dinh theo cong
thirc sau:

Pab = opdstiFyq (5)

¢ =0,80

trong do a, = 3,7 dbi v&i dang lién két nhw Hinh 1(c) va
1(d),

= 3,2 d6i voi cac dang lién két khac.

Cong thtrc 5 dwoc ap dung v&i cac gidi han sau:

(Dt 22,
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a) Kéo dut than chét b) Nh& bat chét
Hinh 2. Cac dang pha hay do kéo

NG,

a) Cat dat than PAF
Hinh 3. Cac dang pha hoai do cit

(2) t, 23,18 mm, va

(3) 3,71 mm < dg £4,50 mm.

c) Do bén nhd bat khi chiu cit

Do v&i cac PAF ban vao thép qua do sau it nhat 1a 0,6t
dd bén nhd bat danh nghia khi chiu cat dwoc xac dinh theo
cong thire sau:

1,8:0,2 2\1/3
P — dae t2 (FyZE )

nos 30

(6)
¢ =0,60

Coéng thirc 6 dwoc ap dung véi cac gidi han sau:

(12,87 mm=<t,<19,1 mm, va

(2) 2,69 mm = dg £5,23 mm.

d) D6 bén xé rach trén tiét diéen nguyén

D6 bén cho phép do xé rach trén tiét dién nguyén va cét
khdi dwoc xac dinh theo muc 2.4. Trong cac tinh toan theo
trang thai gi¢i han do xé rach trén tiét dién nguyén va cét
khéi, kich thuéc 16 dwoc l1ay bang 1,1 lan duwong kinh than
danh nghia ds.

2.3. Kéo va cét két hop

~ Anh huéng clia kéo va cat két hop 1én lién két PAF (bao
gc}m pé sw twong téq do'nhé bat va cat két hop, cat dut va
cat két hop, kéo va cat két hop 1én PAF) dwoc xem xét trong
thiét ké.
2.4. Xé rach

) Cac quy dinh dw¢i day ap dung chq cac lién
két’ PAF giq’a thép véi thép, trong 516 tam mong
nhét co chiéu,déy nhg’) hon hoadc bang 4,76 mm.
DOoi voi lién ket cac tam thép trong d6 tam mong
nhat co chiéu day Ioén hon 4,76 mm sé ap dung
tai liéu [4].

Déi v&i cac lién két PAF c6 thé bi pha hiy do
cat hodc do kéo (Hinh 4), d6 bén xé rach danh
nghia Rn sé& |4y gia tri nhd hon trong cac gia tri
tinh theo muc a hodc b (néu cé). Hé sé strc khang
¢ =0,5.

c) Nhé bat PAF

a) Xé rach do cit
D6 bén xé rach danh nghta do cat dwgc xac dinh theo
cbng thire sau:

Py = 0.6F,A,, @)

trong do:

F, - cwdng d6 chiu kéo ctia bo phan duoc lién két;

A, - dién tich tiét dién thwc chiu cét (song song véi
phuwong lyc tac dung), xac dinh nhw sau:

Dbi voi moét lien két trong d6 mbi PAF riéng 1& kéo qua
tam thép vé phia mép tam:

A,y = 2nte, o

(8)
trong do:

n - s6 PAF & tiét dién nguy hiém:;

t - chiéu day thép co ban;

€net - khodng cach thong thly gitra mép tdm thép va canh

on

Déi v6i lién két ddu dadm trong dé mot hodc nhiéu ban
canh tham gia chju lyc:

Any = (hye - Npdy )t
trong do:
hue - chiéu day phan bung phéng tham gia chiu luc;

nv

©)

a) Do cat b) Do kéo

Hinh 4. Cac dang xé rach trong cac lién két PAF
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np - s6 lwvong PAF doc theo dwéng pha hoai

dang xét; Tam
dp, - dworng kinh 18; t,= 0,5 mm e g
B s . . F.. = 380 MPa ép cd ban
- y1
t - chiéu day ban bung tham gia chiu lwc. Fy = 450 MPa t, =3 mm
Xé rach do kéo F,2 =250 MPa
F, =310 MPa

Do bén xé rach danh nghia do kéo dwoc xac
dinh theo cbng thirc sau:

Pat = Fule (10)

trong do:

A, - dién tich tiét dién thwe hiru hiéu chiu kéo,

Ae = UgAnt (11)

Ug - hé s6 “shear lag” xac dinh theo Bang 2;

A, - dién tich tiét dién thwe chiu kéo (vuéng
goc voi phuwong e tac dung),

Ang = Ag- Nyt + t2[3'2/(4g +2d, )} 2

VO

A - dién tich tiét dién nguyén ctia cau kién;
_ s’-khoang cach tlr tam dén tam theo phuwong doc cla 2
|6 canh nhau;

g - khoang cach tir tam dén tam theo phuong ngang ctia
hai PAF;

n, - 86 lwong PAF doc theo duwdng pha hoai dang xét;

dp - dworng kinh 16 tiéu chuan;

t - chiéu day thép co ban;

F, - cwong d6 chiu kéo ctia bo phan duoc lién két.
Bang 2: Hé s0 “shear lag” cho cac lién két PAF vGi
cau kién chiu kéo

M6 ta phan to Heé sb “shear lag”, Uy

Déi véi lién két tAm phang

N e Uy =0,9 +0,1d/s
khéng c6 16 so le

(13)

Déi voi lién két tdm phang |

. =1
colosole

sl

(14)

Cac ky hiéu trong bang dwoc dinh nghia nhw sau:

s - chiéu rong tam thép chia cho s6 lugng 16 bu long trong
mat cat ngang dang xét;

d - dwdng kinh danh nghia cliia PAF.

3. Vi du tinh toan

Cho biét:

PAF c6 dwong kinh d =4 mm, dw’ = 9 mm, tw = 1 mm,
dd bén nhd bat danh nghia theo bdo cdo clia nha san xuét
la Pnot =7 kN.

CAu tao lién két va vat lieu thé hién trong Hinh 6.

Tai trong danh nghia: Tw = 1,1 kN, Vw = 1,8 kN.

Khoang céach gilra cac PAF theo phuo’ng vubng goc vg’yi
e tac dung la 350 mm. Theo yéu cau cta nha san xuat,
PAF dwoc lap dat sao cho toan bd chiéu dai mdi Ildp nam
hoan toan dwéi chiéu day thép co ban.

TAt ca vat lieu déu co md dun dan héi E = 203000 MPa.

Yéu cau: Kiém tra kha nang chiu cat va chiu kéo ctia PAF
theo phuwong phap LRFD, khéng xét dén s lam viéc dong
thoi gitra cat va kéo.

Loi giai:

D6 bén yéu cau

Hinh 5. Lién két PAF

Chi keor To = 1Ty =111 =11 kN,

Chiv odt: Vu = 1V =118 =18 kN.

Kiém tra diéu kién ap dung (theo muc 1)

t, =5 mm < 19,1 mm — Dat.

ty =0,5mm < 1,52 mm — Dat.

2,69 mm <d =4 mm < 5,08 mm Dat.

Khoang cach mép la 25 mm > 12,7 mm — Dat.
Do bén thiét ké vé kéo

D6 bén chiu kéo clia PAF

Kiém tra chiéu day long den t,, = 1 — Dat.

_ Do PAF duoc lap dat sao cho toan bd chiéu dai mdi ldp
nam hoan toan dwd&i chiéu day thép co ban nén d = dg =
4mm.

Do HRC, = 56 > 52 nén dung F,, = 1790 MPa.

Patp = (d/2)°nF,p, =(4/2)%.3,14.1790= 22,5 kN

Do T, = 1,1 kN < ¢Py, =0,6.22,5 = 13,5 kN nén lién két
du chiu lwc.

D& bén nhd bat

Do T, =1,1 kN < ¢Py, =0,6.22,5 = 13,5 kN nén lién két
du chiu lwc.

D6 bén kéo dut

Py = tytdy,Fuq =1,5.0,5.9.450 = 3038 N = 3 kN

ni
Do T, =1,1kN< Py, =0,5.3=15kN nén lien két du
chiu lwc.
Do bén thiét ké vé cat
Do bén chiu cat ctia PAF

Pavp = 0.6(d/2)?nF,, =0,6.(4/2).3,14.1790

=13489 N = 13,5 kN.

Do V, =1,8 kN < ¢PR,
du chiu lwc.

D6 bén nghiéng va ép mat

to/ t4 =5/0,5=10>2 — Dat.

t, =5 mm> 3,18 mm — Dat.

3,71 mm <dg =4 mm < 4,5 mm — Dat.

P = apdstFyq =3,2.4.0,5.450 = 2880 N = 2,9 kN.

vp = 0,6.13,5 = 8,1 kN nén lién két

(Xem tiép trang 47)
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KHOA HOC & CONG NGHE

Thiét ké bu ldng neo

Design of foundation bolt

Tom tat

Bai bao nay gidi thiéu vé yéu cau chung va hinh
thiic d6i véi bu 1ong neo, cac quy dinh vé cau
tao d6i véi mot s6 dang bu 16ng neo va tinh
toan bu long neo dé lién két chan cot thép véi
mong, dudc quy dinh tai Phu luc | trong Tiéu
chuan thiét ké két ciu thép TCVN 5575:2023.
Chan ¢t thép tiét dién chir H hoac vanh
khuyén c6 ban dé hinh chit nhat hoac tron, cét
chiu lc nén diing tam hodc nén va uén dong
théi. Dong thei, thuc hién cac vi du s6 nham
lam sang t6 cac budc thiét ké bu long neo, bao
gom viéc xac dinh dudng kinh va d6 sdu ngam
ctia bu long neo chit L hoac xac dinh tai trong
16n nhat tac dung lén bu long neo, tir d6 xac
dinh duong kinh bu long neo.

Tir khoa: bu Iong neo, bu Iong méng

Abstract

This paper presents an introduction to the general
requirements and forms for anchor bolts, as well
as the detail rules for some types of anchor bolts

and the design of anchor bolts to connect the steel

column base to the foundation. These are specified
in Appendix | to the standard of steel structure
design TCVN 5575:2023. Steel column bases with
H-section or annular ring with rectangular or round
base plate, column subjected to axial compression or
compression and bending combination. Numerical
examples to clarify the design steps of anchor bolts,
including determining the diameter and anchor
length of an L-bolt or determining the maximum
load applied to the bolt anchor, thereby determining
the anchor bolt diameter.

Key words: anchor bolt, foundation bolt
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1. D&t van dé

Lién két cac két cAu thép véi cau kién bé tong néi chung thudng st dung bu
I6ng neo. Khi lién két chan cot véi mong théng qua ban dé, bu 16ng cé tac dung
gilr cot khong tach khdi mong bé tong va khi dé chung con dwoc goi la bu léng
mong. Cot thép c6 tiét dién d&c (chir H, hodc 6ng vudng/chir nhat, tron) ciing cé
thé tiét dién réng, ching duoc lién két han véi ban dé, chan cot co thé duoc gia
cwong béng cac ddm dé hodc swon dé.

Viéc thiét ké& bu I6ng neo hién nay khong ré rang trong cac tiéu chuan Viét
Nam TCVN 5574:2018 va TCVN 5575:2012. Vé&i két cAu bé téng, viéc tinh bu
I6ng chi xem 14 tinh chiéu dai neo, con déi v&i két cAu thép thi chi la loai bu l6ng
(dwerng kinh va c&p d6 bén) va chwa quan tam dén viéc ciu tao vé khoang cach
bu 16ng dén mép mdng hoac gitra cac bu 1dng véi nhau.

Gan day, tieu chudn thiét ké két cu thép moi cla Viét Nam TCVN
5575:2023 thay thé tiéu chuén hién hanh TCVN 5575:2012. Tiéu chuan TCVN
5575:2023 dwoc bién soan dwa trén Tiéu chuén cuing tén cla Lién bang Nga
SP 16.13330.2017, c6 cap nhat ban stra ddi 1 va 2 clia cac ndm 2018 va 2019,
ngoai ra con bd sung nhiéu ndi dung ctia SP 43.13330.2012. Thay rdng, TCVN
5575:2023 c6 Phu luc |, quy dinh dbi voi bu 16ng neo.

Theo d6, bai bao nay sé gidi thiéu chi tiét viec cu tao va tinh toan bu l6ng
neo ctia chan cot chiu chiu nén va udn ddng thoi, cot tiét dién dac chir H hodc
4ng tron, hodc cot tiét dién réng cé nhanh tiét dién dac, ching dwoc lién két voi
ban dé bang han.

2. Yéu cau tinh toan va céu tao bu Iéng neo

2.1. Yéu cau chung

Céac bu 16ng neo dwoc diing dé neo gil cac két cau xay dung va thiét b vao
cac cau kién bé tong va bé tong cot thép (modng, san chiju lwc, twong va két cau
twong tw).

Khi nhiét d6 nung nong bé tong ctia két cau (ma bu 16ng neo vao) Ién hon
50 °C thi trong tinh toan phai !(é dén anh hwdng cla nhiét dé dén cac dac treng
do bén cua vat liéu lam két cau, bu 16ng, keo chuyén dung, v.v...

Nhiét d6 cong nghé tinh toan dwoc quy dinh trong nhiém vu thiét ké.

Bu I&ng lam viéc trong diéu kién méi trwdng xam thuyc va dé dm nang cao
can dwoc thiét ké c6 ké dén cac yéu cau bb sung dwoc quy dinh trong TCVN
12251:2020.

Khi ¢ co s& phil hop thi cho phép st dung cac phwong phap khac dé neo
gitr thiét b vao mong.

2.2. Céc loai bu I6ng neo co ban va pham vi ép dung

Theo gidi phap cau tao thi bu I6ng co thé c6 dang: chir L, ¢ ban neo, thang
va dau hinh cén (Bang 1).

- Theo phuong phap I&p dét, bu Iong duoc chia thanh: bu 16ng Iap dat trude
va bu 16ng lap dat sau.

+ Bu léng dat trwdc khi db bé tong cau kién ma ching ngam vao (bu léng
chir L va bu I6ng c6 ban neo);

+ Bu 16ng ché tao san dwoc &p dat vao cac 16 khoan (bu 16ng thing va bu
I6ng dau con).

Bu I6ng thang dwoc neo vao 16 khoan béng keo tong hop hoac st dung may
rung, con bu 16ng c6 dau hinh cdn — bang neo chuyén dung ho&c hén hop viva
Xi mang cat.

- Theo didu kién st dung, bu 16ng dwoc chia thanh: bu 16ng tinh toan va bu
I6ng cau tao.

+ Bu I6ng tinh ton 1a bu 16ng chiu tai trong xuét hién trong qua trinh st dung
két cAu xay dung hodc qua trinh l1am viéc cla thiét bi.

+ Bu 16ng c4u tao Ia bu 16ng dwoc dw tinh d& neo gitr két cAu xay dwng va
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Bang 1 — Cac dang bu I6ng

. B Co6 ban neo 2 A A
Dang bu léng Chir L Thang Bau hinh cén
Pac Thao duwoc
. i R 212; =12; = 56; 212; = 6;
1. Buwong kinh bu 16ng (theo ren), d, mm
<48 <140 <125 <48 <48
2. Hinh minh hoa
3. Chiéu sau ngam téi thiéu, H 25d 15d 30d 10d 10d(8d) "
4. Khoang cach tbi thiéu gitra cac bu léng 6d 8d 10d 5d 8d
5.‘ Kho?ng c'ach toi thiéu ttr truc bu long 4d 6d 6d 54 8d
dén mép modng
6. He sb tai trong 0,4 0,4 0,25 0,6 0,55
7. Hé sb 6n dinh lwc cang k 1,9(1,3)? 1,9 (1,3) 1,5 2,5(2,0) 2,3(1,8)
" Trong ngoac don la cac gia tri chiéu sau dbi véi bu léng c6 duwdng kinh nhé hon 16 mm.
2 Trong ngodc don 1a cac gia tri hé sb k cho tai trong tinh.
CHU THICH 1: Chiéu sau ngam téi thiéu H trong Bang 1 dwoc tinh véi bé téng cé cip cwéong d6 chiu nén B12,5 (theo
TCVN 5574:2018) va thép mac S235C (theo TCVN 9986-2:2013 (ISO 630-2:2011) hodc twong duong.
CHU THICH 2: Trong truong hop lién két cau tao cac neo vao nhém neo béng ban neo chung thi cho phép giam khoang
cach gitra cac neo va gidm chiéu sau ngam chuing vao bé tong theo két qua tinh toan chiu nhd clia toan bd nhém neo.

Bang 2 — Hé so L

DPuwong kinh bu >10; 16 2> 20; 2> 30; 242; 2 56; 2> 80; >100; 140
I6ng, mm <12 <24 <36 <48 <72 <90 <125
Hé sé 0,9 1,0 1,1 1,3 1,6 1,8 2,0 2,2 2,5
Bang 3 — Hé s0
Sé chu ky tai trong 0,05x108 0,2x10° 0,80x10° 2x10° > 5x10°
Hé sb o 3,15 2,25 1,57 1,25 1,00

thiét bi ma do 6n dinh chéng lat hodc chéng trwot clia ching
dwoc ddm bao bdi trong lwgng ban than cla két ciu hodc
cuia thiét bi. Bu 16ng cAu tao ding dé& c&n chinh vi tri két cAu
xay dwng va thiét bj trong thei gian 1&p dwng va d& dadm bao
sw lam viéc &n dinh clia két cAu va thiét bi trong qua trinh st
dung, cling nhw d& ng&dn nglra sw chuyén dich ngau nhién
clia chdng.

Cho phép s dung bu 16ng I&p d&t sau vao 16 khoan dé
neo gilr két cAu xay dwng va thiét bi khéng chiu tai trong
doéng dang ké.

D& neo gilr cac cot chiu lwe cla nha va cong trinh ¢6 ciu
truc lam viéc, cling nhw cGia nha cao tang va cong trinh cao
(bng khoi, thap théng gié va v.v...) ma tai trong gi6 dbi voi
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Hinh 1. Cac loai bu 16ng neo

ching Ia chinh thi khéng cho phép str dung bu l6ng I&p trong
16 khoan, trir bu 16ng c6 dau hinh con duoc lap bang phwong
phap rung v&i chiéu sau ngam khdng nhd hon 20d.
2.3. Vét liéu

Viéc Iya chon mac thép Iénj bu 16ng neo cAu tao va kich
thwéc cla ching nén dwoc tién hanh theo cac tiéu chuan
twong &ng phu hop (vi du, ASTM F1554, ISO 898, JIS B
1178 v.v...).

Cuwong do tinh toan chiu kéo ctia bu 16ng neo lay theo
Phu luc C ciia TCVN 5575:2023.
2.4. Tinh toan

TAt ca cac bu 16ng can dwoc cing trwéc véi mot lwc F,
l4y béng 0,75P dbi véi tai trong tinh va bang 1,1P déi véi tai
trong déng, trong do P la tai trong tinh toan tac dung Ién bu
I6ng.

D6i v6i két cdu xay dung, viéc siét bu 16ng cho phép
dwoc tién hanh bang cac dung cu cam tay.

Dién tich tiét dién‘ngang cua bu léng (theo ren) dwoc xac
dinh theo diéu kién bén:

A, =P

fba (1)

trong do:
ko la hé sb, Iy bang:
1,35 — dbi véi tai trong dong;
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1,05 — dbi véi tai trong tinh.

Déi v&i cac cong trinh cao (6ng khai, thap thai khi va
V.v...) ma tai trong tinh todn cla ching la tai trong gid, Iy kg,
=1,18.

Déi vai bu l6ng thao dwoc cé ban neo lap dat tw do trong
éng, hé sb kg Iy bang 1,15 dbi vai tai trong dong.

Khi c6 tac dung cla tai trong dong thi tiét dién bu long
da xac dinh duogc theo cong thire (1) can dwoc kiém tra chiu
mai theo cdng thirc:

_18wu P
sa a fba (2)
trong do:

y & hé sb tai trong, lay theo Bang 1 phu thudc vao dang
bu 16ng;

u la hé sé, 1ay theo Bang 2 phu thudc vao dwéng kinh
bu 16ng;
a 1a hé sb, k& dén sb chu ky tai trong va lay theo Bang 3.

Bang 4 - Dién tich tiét dién bu I6ng theo ren

Buong Dién ti(;h tinh Puong Dién tic;h tinh
kinh bu toan tiét dién kinh bu toan tiét dién
I6ng theo | buldong theo | 16ng theo bu 16ng theo
ren d ren Ag,, CM? rend ren Ag,, CM?
M 10 0,571 M 24 3,52
M 12 0,842 M 30 5,60
M 16 1,57 M 36 8,26
M 20 2,45 M 42 11,2
M 48 19,72 M 90x6 55,91
M 56 20,29 M 100x6 69,95
M 64 26,75 M 110x6 85,56
M 72x6 34,58 M 125%6 111,91
M 80x6 43,44 M 140x6 141,81

Khi tinh toan lién két két cAu xay dwng thi luc cang truwéc
(lwc siét trwdrc) va dién tich tiét dién bu I6ng can dwoc xac
dinh nhw déi véi téi trong tinh (Bang 1), néu trong ho so thiét
ké khong cé chi d&n riéng. Phuong phép xac dinh lwc cang
trwéc bang dung cu cAm tay tham khado céc tai liéu lién quan
(vi dy, Phu luc C.1 trong TCVN 8298:2009).

Khi 1&p dat nhém cac bu 16ng d& neo gilr thiét bj thi gia tri
tai trong tinh toan P cho méi bu 16ng c&n dwoc xac dinh ddi
v&i bu 16ng chiu luc 16N nhét theo cong thirc:

=] :_ﬂ+ My,

2
n ZYi 3)
trong do:
N la lwc doc tinh toan;
M la mé men udn tinh toan;

n la tbng s6 bu léng;

y4 la khodng cach t truc quay dén bu [6ng ndm xa nhét
trong vung chiu kéo ctia mdi ndi;

y; 1a khodng céch tir truc quay dén bu I6ng thiy i; khi d6 ké
dén ca bu I6ng chju kéo va bu I6ng chju nén.

~ Truc quay dwoc phép l4y 1& dwong di qua trong tam mat

goi twa thiet bi hoac dau cét.

Doi véi cot thép tiét dién réng co cac nhanh cot riéng ré
(nhanh cot tiét dién dac), gia tri tai trong kéo tinh toan tac
dung Ién mét bu 16ng dwgc xac dinh theo cong thire:

n-h )
trong do:

N va M la luvc doc va md men udn trong cot réng & cao
ddé mat mong;

b 1a khodng cach tir trong tam tiét dién cot dén truc nhanh
chiu nén;

n la sb bu 16ng neo gitr mot nhanh cot;

h la khoang cach gilra cac truc clia cac nhanh cét.

Déi v&i chan cot thép tiét dién rdng réng, gia tri tai trong
tinh toan tac dung I1én mét bu 16ng chiu kéo duoc xac dinh
theo cong thirc:

_ Rybx-N

n ®)

P

trong do:

Ry la cwdng dd tinh toan clia bé téng;

bs la chiéu rong ban gdi cla dinh cot;

x la chiéu cao viing chiu nén cta bé téng duéi ban neo
chén cot, dwoc xac dinh theo TCVN 5574:2018 nhw dbi voi
cau kién chiu nén léch tam;

N Ia lwc doc tinh toan trong cot;

n la sb bu 16ng chiu kéo ndm mét phia cGa chan cét.

Lwc cang trong bu 16ng F4 dé chiu luc trwot ngang trong
mat phang twa thiét bj Ién mong dwoc xac dinh theo cong
thire:

n-f (6)
trong do:

k Ia hé sé &n dinh lwc cang, 14y theo Bang 1;

V la lwc trwot tinh toan, tdc dung trong mat géi twa;

N la lwc doc;

fla hé s6 ma sat, l4y bang 0,25;

n la sb bu l6ng.

Khi c6 tac dung ddng thdi cla lwc ding va lwe ngang
(Iwc trwot) thi gia tri lwc cang Fy phadi dwoc xac dinh theo
cbng thire:

F= F+5

k (7)

Luc truot V tac dung trong mat phédng mé men ubn déi
vGi cot thép tiét dién réng co cac cot riéng dudi cac nhanh
c6t dwoc phép chiu bdi lwc ma sat dwdi nhanh chiu nén cla
cot thda man diéu kién:

Hinh 2 - Bu I6ng chir L dudgc lap vao méng truéc khi
dd bé téng
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dwoc ghi trong Bang 1.

Khoang cach giltra cac bu
I6ng, cling nhw khodng cach
t truc bu 16ng dén mép moéng
dwoc phép gidm bot 2d khi
tdng twong (ng chiéu sau
ngam lén 5d.
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Khoang cach twr truc bu
lébng dén mép moéng duwoc
phép gidm bét 1d khi co bién
phap bd tri dac biét dbi voi
cbt thép theo canh ding cla
mong ngay tai chd dat bu l6ng.

Trong tAt cd cac trwong
hop thi khodng céach tir truc

A-A

Hinh 3. Sc d6 tinh toan xac dinh luc trong lap dit nhém bu 16ng dé cd dinh

thiét bi cong nghé

M+N(h-b)
h (8)
trong d6: cac ky hiéu Iy nhw trong cdng thirc (4).

V<f

Lwc trwot déi véi cot thép tiét dien déc, cling nhuw déi véi
cot thép rdng khi tac dung cla lwc trwot vudng goc véi mat
phéng tac dung cia mé men udn (cot gidng) cho phép dwoc
tiép nhan béi lwc ma sat do tac dung cdia lwc doc va lwc cang
bu 16ng théa man diéu kién:

V< f(—”AZafba + NJ

trong do:
fla hé s6 ma sat, l4y bang 0,25;

n 1a s bu 16ng neo gi¥ nhanh chiu nén cla cot hodc la sb
bu 16ng chiu nén ndm & mot phia diu cot cla tiét dién dic;
Ag, 1a dién tich tiét dién mat bu 16ng;

©)

N 1a Iwc doc téi thidu (rng v&i tai trong ma dwa vao né xac
dinh lwc trwot.

2.5, Yéu céu cau tao

Chiéu sau ngam t6i thiéu cda bu 16ng vao bé tong H doi
v&i bé tdng coé cap cwong do chiu nén B12,5 (theo TCVN
5574:2018) va thép mac S235C (theo TCVN 9986-2:2013
(ISO 630-2:2011)) hoac twong dwong lay theo Bang 1.

V&icac mac thép khac hoac cép cuq’ng do c‘hiu nén khac
cla bé téng thi chiéu sau ngam toi thieu Hy can dwoc xac
dinh theo céng thurc:

Hy=H-m;-m, (10)
trong do:

m, la ti s6 cwérng dd chiu kéo tinh toan ctia bé téng B12,5
va cuong dé chiu kéo tinh toan cla bé tong dang xét. Boi voi
bu 16ng c6 dwong kinh 24 mm va I6n hon dwoc lap dat trong
16 tao s8n clia mong thi hé sé m, dwoc lay bang 1.

m, 1a ti s6 cuwéng d6 chiu kéo tinh toan clia thép dang xét
va cwdng dd chiu kéo tinh toan clia thép mac S235C (theo
TCVN 9986-2:2013 (ISO 630-2:2011)) hodc twong duwong.

Déi voi bg Iéqg chir L thi’chiéu sau ngam vao bé téng gho
phép du’o’crléy bang 15d, ’dc‘)i v&i bu ldng co6 ban neo — bang
10d, con dbi véi bu léng 1&p dat trong 16 khoan — bang 5d.

Khoang céch téi thiéu cho phép gitra truc c?c bu I6ng va
khoang cach ttr truc cac bu I6ng ngoai cung dén mép méng

bu 16ng dén mép mdng khong
dwoc nhd hon:

100 mm — déi véi bu I6ng
dwong kinh dén 30 mm;

) 150 mm — dbi v&i bu 16ng
dwong kinh trén 30 mm dén 48 mm;

200 mm — dbi vé&i bu 16ng dwdng kinh trén 48 mm.

CHU THICH: Khi 1ap dat bu léng cap doi (vi du: dé neo
gitk cac cot thep chiu lyc clia nha va cong trinh), can bo tri
ban neo chung c6 khoang cach gitra cac 16 bu 16ng bang
khodng céach thiét ké gifra‘céc truc clia cac bu long, hodc lap
dat bu I6ng don |é v&i chiéu sdu ngam khac nhau.

3. Vi du tinh toan
Vi du 1. Xac dinh dwong kinh va dé sdu ngam cua bu Iéng
chir L

Xac dinh dwong kinh d ctia bu 16ng chi¥ L dé neo git thiét
bi (xem Hinh 2) v? dd sau ngam H, clia n6 vao bé téng voi
cac di liéu ban dau sau day.

Tai trong tinh toan 1én bu 16ng P = 50 kN; thép S235B (fp,
= 0,8f, = 0,8x235x10° = 1,88x10° kPa - theo diéu 6.5 cong
thiee (1)); bé téng mong cép dd bén B20.

1. Theo Bang 1 d6i voi mot bu 16ng da cho: hé s6 tai trong
x = 0,4; hé sb 6n dinh lyc siét k = 1,9; d6 sau ngam t6i thiéu
clia bu 16ng vao bé tong

H = 25d (dbi v&i bé tong cap do bén B12,5).

2. Dién tich tiét dién ngang cutia bu Iéng (theo ren) duoc
xac dinh theo cong thre (1):

_ kP _ 1,35x50

A
f. 188x10°

sa

=0,00036m? = 3,6cm?,

trong dé: k, = 1,35 (xem Bang 1).

Theo Bang C.6, Phu luc C clia TCVN 5575:2023 ta lay
bu 16ng c6 dwong kinh M30, budc ren p = 3,5 mm (co Ag, =
5,61 cm?).

3. Kidm tra dién tich tiét dién bu léng da 14y theo cong
thire (2) chiu mai:

_18x P _18x0,4x13 N 50
1,00 1,88x10°
=0,000249 m? = 2,49 cm?

trong dé: £ = 1,3 (theo Bang 2); o = 1,00 (theo Bang 3).

_ Dién tich tiét dién da lay ctia bu long dp (rng cac yéu cau
vé do bén va chiu mai.

4. Lyec siét truée bu 6ng:

F=1,1P =1,1x50 = 55 kN.

A

sa
o f,
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R, J_U_U_U Hinh 4. So d6 tinh toan cac lu'c trong
X =500 tiet dién dé cot thép dac
L. =900

5. Chiéu sau ngam 'bu I6ng vao bé téng Ho’du’c_yc xac dinh
theo cdng thirc (10) doi v&i bé tdng mong cap B20 va mac
thép S235B:

Hy > Hmym, = 25x0,03x0,733x1 = 0,55 m,

trong do:

m¢ = 0,66/0,9 = 0,733;

m, = 1,88x10%1,88x10° = 1.

Vi du 2. Xac dinh tai trong tinh toan Ién bu I6ng chiu tai
nhiéu nhat

Xac dinh tai trong tinh todn 1&n bu 16ng chiu tai nhidu nhat
theo so' dd thiét ké trén Hinh 3, v&i div liéu ban dau sau day.

M6 men lat tinh ’Eoén cda thiét bj la M =’1200 kN.m, trong
lwong riéng cuda thiét bj la N = 100 kN. So6 long bu 6ng n
= 8, khoang céch tlr truc xoay cla thiét bi dén bu I6ng ngoai
cungyi1 =0;yp=1,45m;y3 =y, =2m.

Luc tinh toan (lwc kéo) trén bu 16ng chiu tai nhiéu nhat
dwoc xac dinh theo cong thie (3):

N My, 100 1200.2
— =+
16,41

n Xy 8
Eyiz =1,45%x4 + 2?x2 = 16,41 m?.

Vi du 3. Xac dinh tai trong tinh toan Ién bu Iéng va duong
kinh bu I6ng

= 133,75 kN,

Xac dinh tai trong tinh toan 1én bu 16ng va dwdng kinh bu
I6bng qé neo gitr cot thép dac (xem Hinh 4) v&i cac dir liéu
ban dau sau:

M = 8000 kN-m; N = 6000 kN; V = 300 kN;

h =2 m; f,, = 1,88x10° kPa (thép S235B).

b=h/2=10m n=2

1. Tai trong thiét ké trén mot bu 16ng chiu kéo dugc xac
dinh theo cong thic (4):

p_ M—-Nb  8000-6000x1

nh 2x2

=500 kN.

2. Xac dinh dién tich tiét dién yéu cau ctia mot bu léng
(theo ren):
kP 1,05x500

£ 1,88x10°

; =0,0028 m? = 28 cm?.
b

sa
a

Theo Bang C.6 ta l4y bu 16ng c6 dwdng kinh ren M72x6
(As = 34,58 cm?). (Can bd sung cac bu 16ng dwdng kinh 16n)

3. Chiéu sau ngam dbi v&i bu 16ng c6 ban neo dugc lay
la 15d (Bang 1) doi v&i bé tong méng cap B12,5 va mac thép
S235B.

H=15d = 15x0,072 = 1,08 m.

~ 4. Kiém tra kha nang chiu lyc trwot trong mat phang lién
két clia dé cot véi mong theo cong thire (8):
M-+N(h-b) 8000 + 6000 x (2 1)
h

V<
H 2

=0,25x

= 1750 kN,

trong do: h la khoang cach gilra cac truc ciia cac nhanh
c6t (h =2 m); b la khodng cach tlr trong tdm ctia cot dén truc
ctia nhanh nén (b = 1 m); V = 300 kN < 1750 kN, diéu kién
dwoc thda man.

Vi du 4. Xac dinh tai trong tinh toan Ién bu l6ng va duwong
kinh bu I6ng

Xac dinh tai trong tinh toan 1én bu 16ng va dwong kinh bu
I6ng dé& neo gilr cot thép co tiét dién dac (xem Hinh 4), véi
cac div lieu ban dau sau:

M =900 kN.m; N = 1200 kN; V = 100 kN; ¢ = 0,4 m;

L,=0,9m; bs=0,5m; R, = 8,5 MPa (B15); f,, =188 MPa
(S235B).

1. Xac dinh d6 Iéch tam dat tai:

e, = M/N =900/1200 = 0,75 m.

2. Xac dinh kich thwéc vang nén cla bé tong dwdi ban
dé theo cong thrc:

x=L,— 12 -oNS*C
Rbbs

=0,9—\/O,92 —2x1200x

0,75+0,4
8500x0,5

=0,50 m.
3. Kiém tra viéc thuc hién cac didu kién:
x=0,50 m < &L, =0,63x0,9 = 0,567 m - diéu kién dwoc
thda man, trong do &g dwoc xac dinh theo cong thire (31) cla
TCVN 5574:2018:
X 0,8
gR =R __="

ho Ss,el

1+

=0,63.

(Xem tiép trang 41)

28 TAP CHi KHOA HOC KIEN TRUC & XAY DUNG



Tinh toan dam thép tiét dién hinh chirI
theo tiéu chuén chau Au EN 1993-1-1

Design I beam section according to Eurocode EN 1993-1-1

Tom tat

Bai bao trinh bay vé cach phan loai tiét
dién va tinh toan dam thép tiét dién
hinh chit 1, chiu md men uén M va luc cat
V, ké dén 6n dinh ngang xoan, theo tiéu
chudn chau Au EN 1993-1-1. Thuc hién vi
du tinh toan nham minh hoa ly thuyét
tinh toan va ap dung trong tinh toan
thuchanh.

Tir khéa: Phan logi tiét dién, tinh todn cdu kién
chiu udhn, tiét dién |, Tiéu chudn chdu Au

Abstract

This paper presents the method of
classification of cross section, and the method
of design | beam steel section, subject to
bending moment M and vertical shearV,
including lateral torsional buckling, according
to European standard EN 1993-1-1. Example
calculation is to illustrate calculation theory
and apply it in practical calculation.

Key words: Classification of cross sections,
calculation bending component, | sections
shape, European statndard
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Lé Diing Bao Trung

1. Pat van dé

DAam thép la cAu kién co ban, quan trong trong két cAu xay dwng, dung dé d& san,
vwot nhip. DAm dwoc st dung trong cac khung bang thép, hé dam san thép hoéc lam
dam mai vuot nhip Ién. DAm duoc quy dinh cu thé trong tiéu chuan thiét ké cua Viét
Nam TCVN 5575:2012; tuy nhién can cé cac cu tao kha phirc tap nhw swdn ngang,
swon doc dé gia cb ban bung; ngoai ra ddm con phai ddm bao cac didu kién 6n dinh
cuc bo, [1], [2], khién cho viéc gia cdng, ché tao tré nén phirc tap, hinh thirc dAm trong
mot s trweng hop khéng dadm bao thdm mi.

Trong khi d6 tiéu chuan chau Au (EN 1993-1-1) v.v.. cling quy dinh chi tiét viéc
tinh toan cAu kién nay va quan trong. 1& cho phép khéng can dung swon dé gia cb
ban bung, khién cho viéc gia cong ché tao don gian hon, hinh thirc dam tré nén gon,
dep, gitp chung trng dung nhiéu hon trong xay dwng dan dung. Chinh vi thé, viéc
nghién ctru Tiéu chudn chau Au ciing 1& hwéng tiép can tét, phuc vu cho cdng tac dao
tao cling nhw &p dung trong thuc hanh theo hwéng hodi nhap Quéc t&, bd sung cho
tiéu chuan hién hanh ctia Viét Nam vé Thiét ké két ciu thép, sé c6 y nghia thuc tién.

2. Tinh toan dam thép hinh chir | t hop

Tinh todn dam hinh ch@ | theo tiéu chuan chau Au Ia qua trinh chon truoc tiét
dién sau do6 phan loai va kiém tra, danh gia kha néng chiu lwc cua tiét dién (gom cac
kha nang vé bén, 6n dinh tong thé va vong). Trén co s& cac tinh toan do, diéu chinh
kich thwéc tiét dién dAm dén khi phu hop véi yéu cau chiu lwc. Cu thé gdbm 3 buéc
nhw sau:

2.1. Buéc 1: Chon truée tiét dién va phén loai tiét dién

Tién hanh chon trudc tiét dién va phan loai tiét dién, theo dé tiét dién chia thanh
bén loai:

- Loai 1: cac tiét dién c6 thé hinh thanh khop déo voi kha nang xoay can thiét theo
yéu cau clia phwong phap phan tich déo ma khong bj gidm dd bén do cac van dé vé
méat &n dinh cuc bd.

- Loai 2: cac tiét dién co thé phat trién day di mé men déo, nhung bi gioi han kha
nang xoay do mat on dinh cuc bo.

- Loai 3: gom céc tiét dién co (ng suat & thd chiu nén ngoai cung co thé dat dén
rng suét chay, nhwng mat n dinh cuc bo lai ngdn can sw phat trién ciia d6 bén chiu
mo men déo.

- Loai 4: gdbm cac tiét dién ma tai d6 mat én dinh cuc b6 xay ra truoc khi dat dén
gi¢i han chay tai vang nay hoac vung khac cla tiét dién. Bay la cac tiét dién thanh
thanh méng.

D& phan loai tiét dién trwdc hét can phan loai tirng bo phan riéng 1€ cla tiét dién,
xac dinh theo gia tri gi¢i han cta ty 1& chidu rong va chiéu day (d6 manh), cho trong
cac Coéng thirc (1), (2) va (3). DAm hinh chi | chi chiu mé men M nén phan loai cac
bd phan tiét dien nhw sau, [4]:

- Phan loai ban bung:

Ki hiéu va dang phan b &ng suét thé hién trén Hinh 1.

| — /7
fy [— v —F
* Truc udn
tw 3 Q &
S - fy - | fy 3
a) b) c)

Hinh 1. Ki hiéu phan loai ban bung
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a) Kich thudc phan loai ban bung; b) Phan b6 (rng suat
ban bung }(hi phan ’tI'Ch déo, ap dung v(yi‘ tiét dién loai 1, 2
c) Phan b trng suat khi phan tich dan hoi, ap dung voi tiét
dién loai 3

D6 manh gi¢i han phan loai ban bung:

Tiét dién loai 1: ¢, /t, < 72¢

Tiét dién loai 2: ¢, /t,, < 83¢ (1)

Tiét dién loai 3: c,/t,, < 124¢

trong do:

£=,/235/f
Y (2)
f, 1a gi&i han chay cla thép lam dam; c, 1a chiéu dai
thong thdy ban bung nam gitra hai moi han hogc gitra chan
hai ban kinh cong; t,, 1a chieu day ban bung.
- Phan loai ban canh:
Ki hiéu va dang phan bé (rng suét thé hién trén Hinh 2.

tf cf

Hinh 2. Ki hiéu phan loai ban canh

a) Ki hiéu kich thuoc; b) Dang phan bé (ng suét, ap
dung v¢i tiét dién loai 1, 2 va 3.

D6 manh gi¢i han phan loai ban canh nhu sau:

Tiét dién loai 1: ity < 9¢

Tiét dién loai 2: it < 10e

Tiét dién loai 3: cift; < 14¢ (3)

v&i ¢¢ 1a dd nhd ra clia ban canh tinh tlr dau ngoai méi
han (v&i dam t& hop han) hodc dau ngoai ban kinh cong tiép
gidp canh va bung ddm (v&i ddm can néng); t; la chidu day
ban canh.

Sau khi phan Iogi trng bd phan riéng Ié,,tiét gién duqc
phan loai tdng thé 14y theo phan loai cao nhét (bat loi nhét)
clia cac bd phan riéng I8.

2.2. Buéc 2: Kiém tra khd ndng chiu luc

2.2.1. Kiém tra cac kha nang bén

2.2.1.1. Kiém tra kha nang bén uén

Gia tri thiét ké ciia md6 men ubn ndi lwc MEd tai mbi tiét
dién can théa man:

ﬁ§10

Mc,Rd (4)
trong d6 Mc,Rd 1a kha nang chiu mé men cua tiét dién
dam.

Mc’Rd = MpI,Rd = W"’fy véi tiét dién phan loai 1 hodc 2;

MO

We"’“_‘"fy véi tiét dién phan loai 3;
Ymo

Mc,Rd = Mel,Rd =

V&I My g 12 khd nang chiu mé men déo cua tiét dién;
Meird 18 kha nang chiu mé men dan hoi cua tiet dién; Wy, 1a
md men khang udn déo; We min 1a md men khang udn dan
hdi trng v&i thé c6 (ng suét Ién nhat; vy = 1,0 1a hé sé riéng
(cho cAu kién chiu lwc).

2.2.1.2. Kiém tra kha nang bén cét

~ Gié trj thiét ké cla lyc cét ndi lyc VEd tai mdi tiét dién
can thda man:

- Trwdng hop kiém tra khi phan tich déo:

£§10

VpI,Rd (5)

trong do Veq 1a luc cat thiét ké (ndi luc cat); Vy gy 12 kha
nang chiu cat déo cua tiét dién.

A[a)
Yo

A, la dién tich chiu cét, tinh toan nhw sau:

- Voi tiét dién I, H can néng: A, = A — 2bt; + (t, + 2r)t
nhwng khong nhd hon nhyty;

- Véi tiét dién |, H t6 hop han: A, = nhyt,.

Hé s6 cho tiét dién chiu cét n = 1,2 cho mac thép dén
S460, bang 1,0 cho mac thép cao hon;

A3 dién tich tiét dién; b 13 bé rong ban canh; h,, la chiéu
cao ban bung; r 1a ban kinh chan.

- Trwéng hop tdng quat kidm tra khi phan tich dan hoi:

v, [Rd — ’

p

" 10
f (37 '
/(o) (6)
Vv&i (ing suét tiép trong bung dam 14 tinh theo cong thirc:
V.S
weta

trong d6 S 1a m6 men tinh clia ntva tiét dién; | & mé men
quan tinh cua tiét dién; t 1a chiéu day ban bung. Riéng vé&i
tiét dién | (rng suat trong ban bung coé thé dwgc lay theo diéu

kién:
% néu A/A,, > 0,6 (7)

W

Ed

Kha néng’én dinh do lwc cé’t ctia ban bung cling c6 thé
anh hwdng dén kha nang chiu cat ctia ban bung, chi tiét trinh
bay trong tai liéu [6], trong pham vi bai bao khdng xem xét.

2.2.1.3. Kiém tra kha nang bén uén va cét twong tac

Khi lwc cét trén tiét dién nhd hon mét nira kha nang bén
cat déo thi anh hudng clia né dén kha nang chiu mé men
cla tiét dién co thé ’bc’) qua. ‘Ngu’o’c lai thi kha nang chiu mo
men tinh toan cla tiét dién can dwoc s dung cwdng d chay
chiét giam:

(1 N p) fy

2
VOi p= Ve, -1
VpI,Rd
Kha nang bén uén déo chiét giam ké& dén lyc cét tac dung

ddng thoi dbi vai tiét dién chiv | véi hai canh béng nhau, uén
qguanh truc khde (truc y-y) nhw sau:

(8)

PA,
{Wpl,y - At }fy
My,V,Rd L 0000w ]
Ymo
nhung Myyrg < My cRrd 9)

& day My rq & cong thirc (4), tinh voi truc y-y cla tiét
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dién; dién tich ban bung A,, = h,t,.

2.2.2. Kiém tra diéu kién 6n dinh tbng thé

Duwéi tac dung cla mé men ubn, phan canh nén nam
gitva hai diém cb két co kha nang bi méat én dinh téng thé,
vénh ra ngoai mat phang dam, 1am tiét dién dam bi xoay gay
ra hién twong mat &n dinh ngang xodn. Cong thirc kiém tra
diéu kién 6n dinh ngang xoan cé dang:

Myed < Mp Ry (10)

trong d6 My,Ed Ia mé men udn thiét ké trén doan dam
khdo sat; Mb,Rd: kha nang 6n dinh téng thé ngang xoan ctia
doan dam khao sat. Doi véi doan dam co tiét dién khéng doi
thudc phan loai 1, 2 hoac 3 kha nang 6n dinh téng thé ngang
xoan khi chiju udn xac dinh theo cong thirc:

fy

= /YLTWy -

M1 M1

My,Rk

Myga = Zir
(11)

véi Wy 1a mé men khang udn, xac dinh nhw trong Céng
thirc (4). Tiét dién phan loai 1, 2 tinh bang W, ; voi tiét dién
phan loai 3 tinh bang Wy ; yms = 1,0: hé s6 riéng cho céu
kién chiu lwc.

Hé sb chiét gidam .1 tinh theo cong thirc sau:

1
Air = =
D, + \/q>fr - At

nhung y1<1,0va 4, < % (12)

LT

voihe sb @, = 0,5[1 + ayr (Aur —0,2)+Zfr]

va do manh quy déi 4,7 = W1, :

cr

Hé sb sai léch cho dwéng cong oan bén kém xoan (ké
dén sy anh hwéng do hinh thirc tiét dién) o+ xac dinh nhw
sau:

- Tiét dién | can nong: khi h/b <2, o1 =0,34;
khi h/b > 2, o7 = 0,49.
- Tiét dién 1 t6 hop han: khi h/b <2, o1 = 0,49;
khih/b >2, a7 =0,76.  (13)
Dé tinh dén anh hudng clia sy phan bo mé men trong
pham vi gitra hai diém c6 két clia phan t&r dang xét can st
dung hé s6 y 1,mod diéu chinh nhw sau:

AT
ZLT mod f
AhUNG £rmos <1.0VA 7, < (14)
LT
Hé s6 f cho trong EN 1993-1-1 nhuw sau:
— 2
f=1—0,5(1—kc)[1—2,0(/1u -08) }
(15)

V6i k. 14 hé s hiéu chinh hinh dang biéu d& mé men
trong doan cAu kién cho trong Bang 1.

Pé tinh d6 manh quy dbi A.7 trong Cong thirc (12) can
tinh dwoc M, la mé men udn t&i han dan hdi khi xodn cta
doan ddm nam gitra hai diém kiém ché xoan. V&i doan dam
c6 tiét dién khong ddi, tiét dién cé hai truc ddi xtrng, chiu tai
trong trong mat phdng quan tinh chinh trung tdm, mé men
x0dn té¢i han dan hdi M, tinh theo cong thire, [3], [7]:

7°El_ 1 L?GI
M =C z w + T \0,5
! ( 2EIZ)

cr

2
L l, (16)
trong d6 G = 8,1x104 N/mm? la mé dun dan hdi trwot;
E = 2,1x105 (N/mm?) 1a mé dun dan héi cta thép; v =10,3 1a
hé sb poat xong; |7 1a hdng s xoan; |,, 1a hang s vénh (mo
men quan tinh quat); I, |a mé men quan tinh cla tiét dién déi
véi truc yéu; L 1a chidu dai (xem xét 6n dinh) cu kién ndm
gitra cac diém kiém ché xoan; C, la hé sb ti 1& bang M, v&i
biéu d& m6 men phan bé thuc té& chia cho Mcr véi biéu d6 mo
men phan bé déu, xac dinh theo Céng thire (17), [3].

C,=188-14y +0,52y” nhung C,;<2,70  (17)
trong d6 vy la ti s6 mé men & hai dau (-1,0 <y < 1,0) xac

dinh nhw Hinh 3.

‘ i

Hinh 3. M6 men hai dau doan dam

2.2.3. Kiém tra diéu kién d6 véng

Muc 7.2.1, [4] ghird “gié’[han ctia bién dang theg phuong
ding duoc xac dinh cho moi dw an va dwoc sy dc‘)ng y‘cﬂa
khach hang”. Nhw vay [4] khdng dua ra gii han cu thé ve do
vdng. Tinh toan thuc hanh tham khéo tiéu chuan Anh vé két
céu thép, [5], tbng hop trong Bang 2.

2.3. Buoc 3: Banh gia, diéu chinh, Iwa chon tiét dién thiét
ké

Néu tiét dién dam duoc tinh toan nhuw trén Ia pht hop,
dam bao an toan, hop ly, tiét kiém, dat dwoc muc tiéu de ra
thi sCP‘dung aé thiét ke. Qén néu tiét dién khéng dap ng cac
yéu cau de ra thi can dieu chinh tang hoac giam kich thudc
cac bc:) phan cua tiét diér], hoac thém chl' thay doi hang thép
lam dam, dé dat dwoc tiét dien dam thiét ké phu hop nhét.

3. Vidu tinh toan

Tinh dam thép chir | t6 hop tiét dién khong dbi, chiu tai
trong tiéu chuan gtc = 90 kN/m; tai trong tinh toan gy = 110
kN/m, nhip ddm L = 12 m, dam lién két hai dau khép. Khoang
céch gitra hai diém kiém ché xoan L, = 3,0 m. Thép lam dam
hang §235 co f, = 235 N/mm?. D6 véng gi¢i han L/360.

Bang 1. Hé s0 hiéu chinh k.

Phan b6 mé men M Hé sd k.
| |
1,0
y=1
M M wM 1/(1,33 - 0,33y)
1<y <1
0,94
] 0,91
0,86
[~ ] 0.77
1 0,82

S0 52 - 2024 3]
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Bang 2. P6 vong gidi han dam thép theo tiéu chuan Anh

STT Loai c4u kién Do vdng gi®i han
1 |Dam con xon L/180
2 |Dam d& khdi xay trat vira hodc céc vat liéu hoan thién dé vé khac L/360
3 |Céc loai ddm khac L/200
4 |DAm d& cau truc dé cac banh xe hoat déng 6n dinh L/600

Bai giai

Buwéc 1 - Chon tiét dién va phan loai tiét dién

Chon tiét dién ddm hxbxtxt, = 1200x280%x20x14 mm,
dwdrng han lién két canh va bung cé h; = 8 mm.

Cé h,, = 1160 mm, ¢,, = 1144mm, ¢; = 125 mm.
Céc d&c trung hinh hoc cla tiét dién gdm:

A =2,74x104 mm? |, = 5,72x109 mm*;

I, =7,34x107 mm*; It = 2,55x106 mm?*;

ly = 2,64x1013 mm®; W,, e, = 9,53x106 mm®;
W, o = 1,13x107 mm®.

Phan I&p ban bung tiét dién:

culty = 1144/14 = 81,7 < 83xg = 83 nén ban bung thudc
loai 2.

Phan I&p ban canh tiét dién: cgt; = 125/20 = 6,25 < 9 = 9
nén ban canh thudc loai 1.

Phan I&p tiét dién tdng thé thudc loai 2.

Buwéc 2 - Kiém tra kha nang chiu luc

M6 men ubn tinh todn Mgy = 1980 kNm; lwc cét tinh toan
VEd =660 kN

Kiém tra diéu kha nang bén uén:

W f
Mc,Rd =Mp|,Rd =B
MO
7 —6
3107 x236x10° _ oo
10
Mes _ 1980 74<10,
M, ., 26596

nén dam dam bao kha n&ng bén udn.

Kiém tra kha ndng bén cét:

A, = nhyt, = 1,2x1160x14 = 19488 mm?.
19488 x235x107

J3x1,0

_ 7
Tur = 1,13x10 x2?;5=0’48,
11582,3x10

nén dam dam bao kha nang bén cét.
Do 0 5><Vp| Rg = = 1322,0 kN > Vg4 nén khong can kiém tra
kha nang bén ubn va cét twong tac.

Cac diém kiém ché chia ddm thanh 4 doan béng nhag,
kiém tra &n dinh tdng thé cho doan & gitra. Tai vi tri cach géi
twa 3,0 m c6 mé men My = 1485 KNm.

Hé sb y = 1485/1980 = 0,75.

C,=1,88-1,4x0,75 + 0,52x0,75 = 1,122;

M, = 11582,3 kNm;

_ 7
Tur = 1,13x10 X2?;5:0,48,
11582,3x10

V =

pl.Rd

=2644,1kN

al T = 0,76;
¢+ =0,5[1+0,76x(0,48-0,2) +0,48% | = 0,72

Xir = ! =0,794

0,72 ++/0,722 - 0,482

Tw d6 tinh dwoc
Mpra = 0,794%x1,13x107235%10-6/1,0
=2111,7 kNm > Mgy = 1980 kNm nén dam dam bao
kha n&ng 6n dinh ngang xoan.
Kiém tra diéu kién véng:
AL = 1,69%x10-3 < 1/360 = 2,8x10-3 nén dadm dam bao
dieu kién vong.
Buwdc 3: Banh gia, diéu chinh tiét dién thiét ké
Do diéu kién &n dinh ngang xo&n co ti lé:
Meg/Mprg = 1980/2111,7 = 0,94 nén tiét dién dam lya
chon 1& hop ly, tiét kiem, d&m bao kha nang chiu luc.

Két luan va kién nghi

Qua néi dung trinh bay & trén, bai bao da dat dwgc mot
s0O két qua chinh nhw sau:

- Da trinh bay cach phan loai tiét dién va cach tinh toan
dam thép tiet dién hinh chr I theo tiéu chuan chadu Au EN
1993-1-1. Ba bd sung mét so quy dinh co trong mét so tai
lieu khac dé cé thé ap dung dwoc day di cac cong thirc cho
trong tiéu chuan doi véi dam thép da néu.

-Da lam rd cach tinh toan, qua dé c6 thé bd sung vao cac
tai liéu hién cé & trong nwéc mot phwong phap tinh hién dai,
ma chiing dwoc ap dung & cac nwéc chau Au va nhidu nwdc
khac trén thé gi¢i. Qua d6 gilp cac kj sw trong nwdc van
dung trong thwc té khi thiét ké ket cau thép trong giai doan
hdi nhap quoc te./.
1
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Su phan xa, khtic xa cia séng SH doi voi bién phan chia
do nham cao trong méi trudng dan hoi xop dang hudng

Reflection, refraction of SH wave with a very rough interface of the isotropic poroelasticity media

Tom tat

Muc dich chinh ctia bai baola tim ra caché
sdphan xa, khiic xa ciia séng SH d6i vdi bién
phan chia d6 nham cao ctia ly thuyét dan hoi
x6pdang huéng trong mién hai chiéu.Dé lam
dugc diéu nay, trudc tién, ta dua bai toan nay
vé bai toan phan xa, khiic xa clia song SH déi
véi l6p dan héi xép truc huéng kep giiia hai ban
khéng gian dan hoi xdp dang hudng. Sau dé,
ta tim nghiém ctia ban khéng gian trén, ban
khong gian dudi, I6p 6 giita va cho cac nghiém
nay théa man diéu kién bién thi tim dugc cac
hé s6 phan xa, khiic xa clia song SH. Cac hé

s6 phan xa, khtic xa ciia cac séng dan hoi c6 y
nghia quan trong trong am hoc, tham do dau
khi.

Tir khéa: su phdn xa, khuc xg, séng SH, dan hoi xdp,
ddng hudng

Abstract

The main purpose of this paper is to derive the
reflection, and refraction coefficients of SH wave
with a very rough interface of the isotropic
photoelasticity theory. To achieve this, the problem
is initially simplified by considering the reflection
and refraction of SH wave with the orthotropic
photoelasticity layer between two isotropic
pyroclastic half-spaces. Then, we find the solution
of the upper half-space, the lower half-space, and
the middle layer and let these solutions satisfy the
boundary conditions, the reflection and refraction
coefficients of the SH are derived. The reflection and
refraction coefficients of elastic waves are important
in acoustics, and oil recovery.
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1. Gi&i thiéu

Bai toan phan xa, khlc xa cta cac séng dan hdi t& lau da thu hat sw quan
tdm cua cac nha khoa hoc vi ching cé y nghia quan trong trong nghién ctru am
hoc, dia vat ly, dia chan hoc, khai thac dau mé.

M6t s6 nghién ctru vé s phan xa, khic xa ctia séng ddi véi bién phan chia
phéng co thé chi ra nhw sau:Rokhlin va cac cong sw (1986) [1], Chapttopadhyay
va Choudhury (1995) [2] nghién ctu si phan xa khic xa clia song trong moi
trwdng dan hdi di hwéng;Parfitt va Eringen (1969) [3], Tomar va Garg (2005) [4]
nghién c sw phan xa, khic xa ctia séng trong méi tri’éng dan hdi micropolar;Dai
va cac cong sw (2006) [5] nghién ctru s phan xa, khic xa clia séng trong moi
trwéng dan hdi xdp.

Hon niva, c6 rat nhiéu nha khoa hoc nghién ctu bai toan phan xa, khuc xa
cla séng dbi vai bién, bién phan chia cé d6 nham thap nhw: Tomar va Kaur [6],
Singh va Tomar [7],... b&i bai toan nay c6 (ng dung réng rai trong thuc té.

Tuy nhién, trwéc nam 2010, hau hét cac tac gia chi xét sw phan xa, khic xa
clia séng déi v&i bién, bién phan chia phanghoac bién, bién phan chia d& nham
thép Cac bai toan nay déi vai bién, bién phan chia d6 nham cao con rat han
ché VI cac phuo*ng trinh thuan nhat héa ddi véi bién, bién phan chia dé nham
cao van & dang an.

T nam 2010, Vinh va Tung, da s dung cac phwong trinh co ban va diéu
kién bién dang ma tran dé tim cac phwong trinh thudn nhét hoa. Véi cach tiép
can nay, cac tac gid da tim dwoc cac phwong trinh thudn nhéat hoa dang hiénddi
v&i bai toan bién phan chia ¢é d nham cao dao ddng gira hai duwéng thing
song song, hai dwong tron dong tam clia cac ly thuyét dan hoi, dan dién, dan
nhiét, dan hodi micropolar, dan hoi xop [81, [9], [10],... Cac phwcmg trinh thuan
nhat héa dang hién nghia 1a cac hé sb cta chiing la cac ham hién clia cac tham
sb vat liéu va dac trung hinh hoc ctia bién phan chia. Vi vay, cac két qua dat
dwoc rat thuan tién dé glal quyét cac bai toan thuc t& khac nhau, déc biét la bai
toan phan xa, khuc xa clia séng dbi véi bién phan chia cé d6 nham cao.

Nhw vay, muc tiéu chinh trong bai bao nay la s& dung cac phwong trinh
thuan nhét héa dang hién cta ly thuyét dan hdi x6p dadng huéng da duoc tim
ra b&i Vinh va cac cong sw [10] dé khao sat sw phan xa, khic xa clia séng dan
hdi SH ddi v&i bién phan chia cé d6 nham cao.Bai bao thu dwoc cac cbng thare
hé sé phan xa, khic xa cta séng SH dbi véi bien phan chia d6 nham cao hinh
lwoe, phan chia hai méi truérng dan hdi xdp dang huéng.

2. bat bai toan

Gia st bién phan chia dd nham cao L phan chia hai vat thé dan hdixép dang
hwéng. Khi dé bién phan chia duoc biéu di&n bdi x3=h(xq/¢€), 0<e<<1,
trong d6, h(y),(y = X1/ €) 1a ham tudn hoan véi chu ky 1.

Xét sy phan xa, khuc xa cta song SH (u, = u, = p=0,u, # 0) dbi voi bién
phan chia d6 nham cao hinh luwgc, phan chia hai ban khéng gian dan hdi x6p
d&ng huéng. Theo y nghia clia phwong phap thudn nhat hoa, bai toan dwoc
dwa vé sy phan xa, khic xa clia soéng SH (V, =V, = P =0,V, = 0) ddi v&i Iop vat
liéu thudn nhét trong mién —4<x; <0 ( xem Hinh 1). Ta s dung cac phwong
trinh thuan nhat héa dang hién dang thanh phan cta ly thuyét dan héi xép trong
mién hai chiéu da dwoc tim ra [10] dé& khao sat bai toan phan xa, khtc xa.

Phwong trinh chuyén déng clia séng SH la:

ﬂm(vz,ﬂ +Vos)+ o’ (p(+) —ia)pf’)zk“))Vz =0, x; >0, 1)

)
©)

SO 52 - 2024 33

HOW, 41 +V,5)+ 0 (P —i0p Pk O, =0, x; <-A,

WY Wy + )V, g + 02 [() — ik p?)V, =0, —A < x, <0
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Hinh 1. Su phan xa, khiic xa ctia sdng SH dai véi bién phan chia d6 nham cao hinh lugc

Diéu kién lién tuc ctia chuyén dich va trng suét trén cac
=0 la:
].=0

L

duong L :x, =-AX,
Vo]« =0, )V,
20 23 4)
Gia sir song toi SH; la thuan nhét (vécto tat dan cta séng
song song v&i vécto lan truyén séng), cé bién dd don vi, géc
toi (0 <60 <90°), truyén trong ban khéng gian Q) (Hinh
1). Khi séng t&i chiéu dén I1op gitta (-A<x,<0) sé tao ra
s6ng phan xa SHg truyén trong ban khoéng gian va séng khuic
xa SHy truyén trong ban khéng gian SH,
S6ng t&i thuan nhat SH; c6 dang [10]:
V2/ — e_(A1/X|+A3/X3)e_i(P1[X1+P3IX3)

(5)
trong d6 P,(P,,P, ) biéu dién vécto lantruyén, A, (A,,A;)
bidu dién vécto tt dan cia séng téi thudn nhat SH, va:
P, =Fsind, B, =-Fcosb, A =| P, [
A, =Asing, A, =-Acosd, A =|A|. )

Thay (5) vao phwong trinh chuyén déng (1) ta tinh dworc:

A< —re"”) +/re!"? +im™?
Y R ’

\/re‘*) +/re™? 4 jm™? (7)

2'u(+)

P =

trong do, re'” = @®p", im") = @®p! k™). (8)

Nhw vay, bai toan dat ra Ia'. khao sat sy phan xa, khuc xa
cla séng SH cho trong (5) doi voi bién phan chia dé ‘nhé'm
cao hinh lwoc L nam gilra hai ban khéng gian dan hoi xop
dang hwéng.

C6ng thire hién ctia hé sé phan xa, khic xa

Song phan xa SHg ¢c6 dang [10]:

V — Re (AirXy+A3rX3) *’ (PirX;+P3gx3)

9)

trong do, R 1a hé s6 phan xa, P.(P,P, R) biéu dién vécto
lan truyén, AL(Ax, Ay) biéu dién vécto tit dan ciia song
phan xa SHg va

P = Prsinby, Py =P cos b, Pr =IPe .

Ag = Agsinty, Ay = A COS(0; — 7g), Ar =l Ag |

(10)
vOi 7r la goc phan xa, 7r la géc tao béi P, va Ag.
T dinh luat Snell suy ra:
{P" =P, - {P, sing = P, siné,
Ay =Ag A sind = A, sin(6 — 7z ) (11)

Thay nghiém (9) vao phwong trinh chuyén déng (1) va
str dung (11) ta cé:

re™ — 4 (B - 4]+
e =i (B A +lim" ~ 24P A,T
A, = 20 )
[re — 1 (B - Af N+
» +\/[re‘*’ (B )Y +lim” 24 P AT
2 (12)
T (10)-(12) ta suy ra:
AL =ALPY=P?va 0,=0,y,=0 (13)

Tl (13) ta thay séng phan xa % =?1a séng thuan nhét va
g6c phan xa bing goc téi % =€ (Hinh 1),
Séng khuc xa SHk ¢6 dang sau [10]:

V.. =T —(Air X4+ Ay X3 ) y—i(Pir X +Par X3)
aor=1€ e (14)

trong d6 T la hé sb khuc xa, A,(A,,A,,) biéu dién vécto
lan truyén song, A,(A;,A,;) biéu dién vécto tét dan cla
soéng khuc xa SHg va
Py =P sing, Py =—-P cos6;, P <P, |,
Ar =Arsin(0r —y;), Ay
=—A;cos(; —y7), A

(15)
:| AT |

voi y; la goc khic xa, 7 la géc tao bdi P, va A, co
gia tri nhw sau:

o, = —atan(gi), V= atan(%)— atan(i)

3T T 3T (16)
T dinh luat Snell suy ra:
{P“: P - {P, sin@ =P, sing,

A=A, A singd = A;sin(6; —y;) (17)

Thay (14) vao phuong trinh chuyé&n dong (2) va s dung
(16) ta duworc:

re - u(PE - AD)]

A +\/[re(*) 7/'[(*)(3/2 7A12/ )]2 +[im(*) (- )R/A1/]
3T 2/-!(7)
[re(-) —,Ll(_)(Pﬂz —Aﬁ )] (18)
p_ wflre” = uO(PE — AYF + [im — 24P, A, I
3T 2/.1(7)
trong do,
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re) = wipl),  im = wlpl k)

(19)
Nghiém téng quat ctia phwong trinh chuyén ddng cla 16p
(3) c6 dang sau:
V2 — (B1e*iK3X3 + Bze’sts )e*/((Pu*‘A/ )X (20)
trong d6 B,, B, la cac hang sb can dwoc xac dinh va:
R, - \/<re> () (PR~ AD) - ilim) 2 ) PA]
() (21)
D& dang théy ring K, = B, —id, trong do (cac sb thuc)
P, 4, dwogc tinh nhu sau:

[re) =(u™) (B, = 4]

e~y B a7 m) 2y P AT

P
2(u)

LG =2y R,
2P

(22)
T diéu kién bién tai
x;=0: [VZ]x3=0 =0, [(,U>V23 ]x3=0 =0
va diéu kién bién tai
x3 = _A: [I/Z ]x:,:fA = 0’ [<IU>I/2,3 ]xlzfA = 0
ta suy ra hé bén phuong trinh bén an sb B,,B,,R,T sau:
B +B,=R+1,
_ /,l(+)(A3, "’;i'Ds/ )‘(\1 - R)
(W)(As +iPy)

Be-(AawF’g LB e(A3+fff‘3)A — Teler +iPir)A
1 2

B -B, =

I . (=) i
B1e—(A3+fP3 " Bze(A3+iP3 a_ _MH (Agr + "‘?37)7-6(;13, +iPyr )A
(u)(A; +i1Py)

(23)
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Tl hé phuong trinh (23), ta thu duoc biéu thirc dang
dong cla cac hé so phan xa, khic xa cia séng Rva T la:

R= pr—sn 7= ms —pq
mr—qn’  mr-qn ”
trong do,
m= a1e*(A3+ilf’3 A L aze(’%*’f’ﬂ A = _pelhtHRrIA
p =—{a,e A 4 gglh Ay
q= a1ef(/33+u% )A _aze(i\snﬁs "
(25)

) ﬂ(i)(Afr + il?sr) QU sr +iPsr)A
() (Ag +iFy)

S = _{aze—(A3+iP3 )A _a1e(A3+iP3 )A}’

r

Cac cong thirc hé sé phan xa, hé s khic xa thu duwoc
(24) khong chi dung dé danh gidadnh huéng cla bién phan
chia 1én sy phan xa, khic xa cta soéng, ma ching con la
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Anh huédng ctia ty 1& canh méng dén dién tich c6t thép
yéu cau cho méng don trén nén thién nhién

Effect of foundation edge ratio on required reinforcement area
for single foundation on natural ground

Tom tat

Dua trén ly thuyét tinh toan ap luc cuc
han 1én nén va ly thuyét tinh thép cho
mong véi théng so dau vao la cac gia tri
clia tai trong N, 46 sau chon méng h,
trong lugng riéng tu nhién cia daty, goc
ma sat trong clia dat @, tim ra ty s6 hai
canh ctia méng k=I/b nam trong pham
vi nao dé dién tich cét thép yéu cau la
nhé nhat.

Tir khda: Mdng don, ty Ié canh méng, dién tich
(Gt thép

Abstract

Based on the theory of calculation of extreme
pressure on the foundation and the theory
of steel calculation for the foundation with

input parameters which are the values of load,
foundation depth (h), unit weight of the soil
(y), the friction angle (¢), finding out what

is the ratio of two edge of the foundation, so
that the required reinforcement area is the
smallest.

Key words: Single foundation, foundation
edge ratio, area of reinforcement
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1. Dat van dé

Bai toan thiét k& mong phai dam bao ddng thei hai yéu té ky thuat va kinh té. Thiét
ké hop ly khi ta Iwa chon dwoc kich thuwéc méng va cbt thép bd tri cho méng hop Iy.
Trén thuc té tly thudc vao tai trong cong trinh bén trén truyén xubng, didu kién dia
chét cong trinh, dia chat thay van cta khu vuc xay dwng cong trinh... nguoi thiét ké
c6 thé dua ra cac gidi phap méng khac nhau: Méng don, méng béng, méng bé, méng
trén nén dém cat, mong coc... Dwa trén gidi phap méng chon dé tinh toan kich thwoc
mong, cAu tao méng, tinh toan va b tri cbt thép cho méng.

Hién nay trong tiéu chuan va cac chi dan thiét ké chwa cé huwéng dan chon k mot
cach cu thé. Trong thuc té thiét ké, k thwong dwoc chon dwa trén kinh nghiém cla
nguoi thiét ké. Vi vay cé mét huéng dan chinh thire vé viéc chon k Ia rat can thiét.

Téac gia da thyc hién bai toan nghién ctru tham sé, xem xét anh hwéng cla tri sb
tai trong, ty 1& canh chan cot va dé léch tam cua tai trong & day moéng dén viéc lya
chon ty s& canh day méng sao cho dién tich cét thép méng yéu cau 1a nhé nhét.

2. Phwong phap tinh toan
~ Phan mém Microsoft Excel dwoc s> dung dé phan tich bai toan nghién cu tham
SO v&i trinh tw tinh todn gom cac bwéc sau:
- Bwéc 1: Xac dinh stre chiu tai ctia nén
S(rc chiu tai cwe han cta nén dat [1]
Pa =0,5y.N, S +y.D.N S +cN,

(2.1)
Trong do:
N_ =e"“"tan’ (E_Ej
! 42 2.2)
NY=(Nq-1)tan(p 23)
N =(Nq.Sq—1)
tang (2.4)
_ 1
v
1+k, 2.5)
S =1+1,6tan(pL2
d 1+k; 2.6)
=2
"l 2.7)

Trong d6: b: bé rong méng; v: Trong lweng riéng clia dat; ¢: goc ma sat trong clia
dat; c: lwc dinh cua dét.
- Budce 2: Xac dinh I, b,
Tiét dién chan cot:
_ _ 2
Ac - bc '1c - kc 'bc (28)
VO kc=1—c
e (29)
Cong thirc xac dinh so bo tiét dién chan cot:
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T tt_ 1,500 ‘
N --—8—8—8—8—a—3
at
\ 1.00
£l o
mi _-l(:i_c o
f o
pﬁqiﬁ—% ~Lu‘loﬂ 5 ) g—oa—a—o—o———9
1 max # 500
!1 = ==y
i m Ny~ 1000 kN -5y
20 S _1l 12 i R L T S
]: ;é),_'o o0 11040 12000 13500 1400 1.5 1600 1.700 1800
’ m k=1
Hinh 3.1. Anh huéng cua k dén Sy va Sq
L lc L
I
|1 tt
. o L N, be, Py
Hinh 2.1. Sc do tinh toan cot <==> f(b) = . (I1+—)-0,95.—=0
thép k. kb FS (2.14)
V6&i FS=2, Phwong trinh (2.14) duwoc gidi bdng cach st
dung ham muc tiéu Go Seek clia phan mém Microsoft Exel.
I=kb (2.15)
AC=I’LA - Bwdc 4:Tinh dién tich cbt thép
b (2.10) So db tinh: quan niém ban méng nhw dam conson c6 1

T (2.8) va (2.10) c6:

1IN}
b=, |2
kR,

l.=b,c

(2.11)

va (2.12)

Trong nghién ctu nay k; dwgc chon trwdce (gia tri tor 1
dén 2,5) sau dé tinh bc va |, nhdm danh gia anh huwéng cua
k. dén gia tri t6i wu cla k.

- Bwdc 3: Xac dinh |,b

Trong m(’)i'tru’(‘yng hop tinh tpén, k=I/b dwoc chon truéc
(gié tri tr 1 dén 1,7). Sau d6 bé rong méng dwoc xac dinh
bang cach giai hé phwong trinh bac 3 cta b sao cho:

tt

P = 0,95, (2.13)

-y

| M= 1000 &N i

dau tw do, mot dAu ngam tai vi tri mép cot va bi ubn béi phan
Iwc chia dat nén.
Dién tich cét thép can thiét:

A 1=—M1 (2.16) A 2=—M‘ — (2.17)
1 0,9.R,.h, 54 0,9.R, .h,
+ M6 men theo tai mat ngam 1-1, 2-2:
M =b L2 2p21ax +p{t
= b.Lf ————
6 (2.18)
2 tt
M,=1B> 2o
6 (2.19)

Trong do:

120 v ' i - i ' i k]l 1 ' ' § o=t | ¥ i
1.0 1,000 § kO 1300 ) AD0 | 500 ] 60D T FS00 o 1100 § 3 1300 1600 |50 |.600 §.700 FS00
k=D k=Ib
A a) - tt tt b)
Hinh 3.2. Anh huéng cia k dén pcp va pmax khi (a) N, =1000kN va (b) N, =2000 kN
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+ e thay ddi gia tri tr 0 dén 0,5m
+ k thay ddi gia tri tr 1 dén 1,7
Tai mdi té hop gia tri clia N0 , Kes e, va k xac dinh dwoc

kich thuoc day mong bxl va tinh duoc téng dién tich cét thép
yéu cau.

3. Két qua va thao luan
3.1. Sé liéu dau vao

- Méng don,chdn sau h=1,5m. Cos cac phia méng béng
nhau, d& cot bé tong cbt thép dd lién khéi. Chidu cao méng
h,=0,7m. Méng duoc d&t trén I&p dat co trong lwong riéng
tw nhién y=18kN/m’ luc dinh ¢ = 10kPa, géc ma sat trong
0=25°.

- Vat liéu: + Bé tong cot: B20 c6 R, = 11500 kPa

+ Thép méng nhom Cll coé Rg=280000kPa

- T&i trong tinh mong: Ng,e
3.2. Anh huéng ciia k dén pepy Va Pmax

Hinh 3.1 cho biét sy thay dbi cta cac hé sb stre chiu tai
xét dén anh hwéng tiét dién day mong khi k thay ddi. Ré
rang, k tang lam tang S, nhung lai lam gidm S, dan dén su
thay ddi gia tri strc chlu téi cho phép p, cla nen nhw biéu
dién & Hinh 3.2.

Hinh 3.2 cho thay trong cé 2 trwong hop tai trong, pe, va
Pmax €O Cach ng x& gibng nhau khi k tdng d6 1a gidm nhe
véi cac k<1,1; sau d6 giam nhanh dan trong khoang k = 1,1
dén 1,2; cudi cung giam véi d6 dbc khong ddi cho cac gia tri
ktlr 1,2 dén 1,7.

Hinh 3.3 cho thay st giam cla pg, khi k tang phu thudc
khong dang ké vao tri sé va do I&ch tam cua tai trong tai day
mong.

3.3 Anh huéng ciia k dén b

Hinh 3.4 cho thay tri s6 cla N c6 anh hwéng khéng
dang k& dén sw thay déi cia b theo k Tuy nhién khi d6 léch
tdm cua tai trong tang lén, b c6 xu hwdng gidm nhanh hon
khi k tdng trong khoang tir 1,1 dén 1,7, dac biét voi cac do
|éch tam nhd hon 0,2m.

3.4. Anh huéng cta k dén |

Hinh 3.5 cho thay tri sé cua N c6 anh hwéng khong
dang ké dén sy thay ddi cla | theo k Tuy nhién khi d6 léch
tdm cla tai trong tang Ién, | cé xu hwéng tangcham di khi k
tang trong khoang tw 1,1 dén 1,7, dac biét v&i cac do léch
tdm nhé hon 0,2m. V&i cac dd 1éch tdm cla tai trong I&n hon
0,2m, quan hé cua k va /10 thay ddi nhé khong dang ké.

3.5. Anh huéng cta k dén A

Tri sb cta N khéng anh hwéng nhiéu dén sw phu thudc
clia A vao k.Khi do léch tam cula tai trong bang 0, k tdng lam
tang dién tich ciia day mong. Nhwng khi d6 Iéch tam cua tai
trong [é’n hon 0, tang k cé lgi vi lam gidm dién tich ddy méng
yéu cau. D9 léch tam cang Ion hiéu qua giam dién tich day
moéng bang cach tang k cang Ion.

3.6 Anh huéng ciia k dén Ag

Két qua bidu dién & Hinh 3.7 cho thdy anh hwéng cla k
dén tong dién tich ct thép yéu cau trong mong phu thude
cht yéu vao dd l&ch tam cia tai trong tai daty mong eI trong
khi &nh hwéng cula tri s tai trong nén N0 va ty sb canh
chan cét k. khong dang ké.

‘Céc gia tri k cho tong dién tich cot thép yéu cau Ia nho
nhat trong cac trwdng hop (ko) dwoc tdng hop trong Bang
3.1

Co thé thay rang khi tiét dién chan cot la vuong (k.=1) va
maoéng chiu tai dung tam (e, = 0) thi gia tri k t6i wu la 1 (mdng

Bang 3.1. Cac gia tri k khi tdng dién tich cot thép yéu
cau la nho nhat

Nj (kN) Ko e (m) Kopt
0 1
0.1 1.1
] 0.2 1.2
0.3 1.2
0.4 1.2
0.5 1.2
0 1.1
0.1 1.1
0.2 1.2
1,5
0.3 1.2
0.4 1.2
0.5 1.2
1000
0 1.1
0.1 1.1
0.2 1.2
2
0.3 1.2
0.4 1.2
0.5 1.2
0 1.1
0.1 1.1
0.2 1.2
2,5
0.3 1.2
0.4 1.2
0.5 1.2
0 1
0.1 1.1
] 0.2 1.1
0.3 1.2
0.4 1.2
0.5 1.2
2000
0 1
0.1 1.1
0.2 1.2
2,5
0.3 1.2
0.4 1.2
0.5 1.2
vudng).

V@i dé 1éch tam cua tai trong <0,2m, nén chon k=1,1+0,05
d& co tdng dién tich cbt thép nhd nhét.

V&ido léch tam cﬂg tai trong 20,2m, nén chon k=1,2+0,05
dé co tdng dién tich cbt thép nhd nhét.
4. Két luan va kién nghij

- Tang k lam g|am suc chiu tai cho phép 1&n nén pcp va
ap lwc 16n nhat 1én nén Ponas .

- Tang k lam gidm b, tang I. V&i moéng chiu‘téi dung tam
tang k lam tang nhe dién tich ddy mong yéu cau. Tuy nhién
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dbi véi méng chiu tai 1éch tam, tang k 1am gidm dién tich day
mong.

- Anh hwéng clia k dén tong dién tich cot thép yéu cau
trong mong phu thudc khéng dang ké vao trj sé tai trong nén
No va ty s6 canh chan cot k.;

- Anh huéng cla k dén téng dién tich cbt thép yéu cau
trong méng phu thudc chi yéu vao dd léch tam e, cla tai

Tai liéu tham khao

1. Dr.Hussein M.Al. Khuzaie (PhD, C.E), Verification of Scale Effect
of Shallow Foundation in Determination of Bearing Capacity of
Sandy Soil.

2. TCVN 9362-2012: Tiéu chudn thiét ké nén nha va cong trinh, Bg
Khoa Hoc va Cong Nghé.

3. Pham Ngoc Thing, Nguyén Pitc Nguén, Vicong Vin Thanh
(2012), Tinh toan thuc hanh nén va mong cong trinh dan dung va
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4. Nguyen Vin Quang, Nguyén Hitu Khdng, Udng Pinh Chat (1 996),

Neén va méng cdc cong trinh cong nghiép dan dung, Nha xudt ban
Xay Dung Ha Noi.

trong tai day méng;voi e <0,2m, nén chon k =1,1+0,05;vi
€,<0,2m, nén chon k = 1,1+0,05.

- Trwong hop khéng chon dwoc tri sb k t6i wu nhw kién
nghi & trén (vi du do can lam tron kich thwdc cac day moéng
dé thuan tién thi cbng), nén wu tién chon tri s k 1&n hon tri
s6 ti wu dé giam dién tich day moéng va giam ap lwc Ién nhét
lén nén./.

5. Nguyén Van Quang, Nguyén Hitu Khdang, Hudng dan do an Nen
va Mong (1996),Nha xuat ban Xay Dung Ha Noi.
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8. Phan Quang Minh, Ng6 Thé Phong, Nguyén Pinh Cong (2006),
Ket cau bé tong cot thép phan cau kién co ban, Nha xuat ban khoa
hoc va ky thudt Ha Noi.

Thiét ké bu léng neo

V6i thép S235B c6 f, = 235 MPa (R, = 235/1,15 ~ 204
MPa), E; = 210 000 MPa. Ttc l1a: e5o = 204/210000 =
0,00097; &4 ¢ = 0,0035.

4. Té&i trong tinh toan trén mot bu 16ng chiu kéo dwgc xac
dinh theo céng thuc (5):
Ryb,x—N 8500x0,5x0,50 - 1200

P= . = =462,5 kN,
n 2

trong d6: n la sb lwong bu 16ng chiu kéo (n = 2).
5. Xac dinh dién tich tiét dién y&u cau cta mot bu léng
(theo ren):
kP

sa =
fba

1,05x462,5

= W =0,00258 m?

= 25,8 cm?.
Theo Hinh 4, 14y bu 16ng c6 dudng kinh ren M72x6
(Asy = 34,58 cm?).

6. Chiéu sau ngam bu Ing vao bé téng H, duoc xac dinh
theo céng thrc (10) doi v&i bé tong mong cap B15 va mac
thép S235B:

Hy > Hmym, = 15x0,072%0,88x1 = 0,95 m,

trong do:

m4 = 0,66/0,75 = 0,88; m, = 1,88x10%1,88x10° = 1.

7. Ta kiém tra kha nang chju Iuc trwot trong mat phang
lién két ctia dé cot véi mong theo cong thire (9):

Tai liéu tham khao

1. Tiéu chudn Viét Nam (2023), TCVN 5575:2023 - Thiét ké két ciu
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cau ky thudt trong ché tao va ldp rdp thiét bi co khi, két cau thép.

(tiép theo trang 28)

V< [”Asafba + Nj
4

5
=0,25[2><O,00345ﬁ><1,88><10 +600]

=231,3 kN,
trong dé: N 1a lwc doc téi thidu twong tng voi tai ma tir
do lwe trwot dwoc xac dinh (N = 600 kN); V = 100 kN < 231,3
kN - didu kién dwoc théa man.

5. Két luan va kién nghi

- Tieu chuén Thiét ké két cAu thép cuia Viét Nam TCVN
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- Viéc tinh toan bu 16ng neo cho chan cét ndi riéng kha
don gian, xét dén anh hwéng cla cwong dd bé téng moéng.
Theo d6, cach tinh toan dé cap trong TCVN 5575:2023 sé
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KHOA HOC & CONG NGHE

Mé phong, phan tich 6n dinh
cua mai déc dat khong bao hoa sau mua

Modelling and analysing the stability of unsaturated slope after rains

Tom tat

Trong cac bai toan phan tich én dinh chia mai déc

dat chiu mua, cac con mualdn, kéo daidén khi on dinh mai
ddc dat gidm dén tri sd thap nhaté trang thai can bang thiy
Iuc méi, thudng dugc coi Ia kidu mua nguy hiém nhatdeé sir
dung khi nghién citu cac yéu té anh huéng dén su giam ctia
hé sd on dinh mai déc (FS). Tac d6ng ctia cac con mua ngéan va
mua theo dot, trong d6 FS ¢ thé tiép tuc gidm sau khi mua
két thiic,chua dugc nghién citu day dd. Dé tai nay két hop hai
mo dun Seep/W va Slope/W ctia bé phan mém Dia ky thuat
GeoStudio & mé phéng, phan tich mai déc dat dinh chua bao
hoa chiu cac ki€u mua khac nhau nham phan tich su tiép tuc
giam ctia 6n dinh ciia mai ddc dat sau mua.Két qua md phong
s6 cho thay, sau khi mua két thiic hé s on dinh ciia mai déc
dat c6 thé gidm lién tuc hodc giam rdi lai phuc hoi. Khi 6
tong lugng mua nhu nhau, cc con mua ngan cé thé an toan
hoac nguy hiém hon con mua dai hon tity thuéc vao téc do
ngam nudc mua va su phan bé lai ap lwc nuéc 16 rong trong
dat. Dang chii y 1a cac con mua theo dot it nguy hiém trong
ngan han nhung tré 1én ngay cang nguy hiém trong dai han.

Tir khéa: 6n dinh mdi déc dat, ddt khdng bdo hoa, cdc logi mua

Abstract

In analysing the stability of slopes subjected to rainfall, heavy rains,
lasting until the slope stability reaching its lowest state at new
hydraulic balance, are considerred the most dangerous and used to
investigate factors that influence the decrease of the Factor of Safety
(FS) of the slope. Impacts of short and intermittent rains in which
FS still remains decreased after the rain has ended, have not fully
studied. This study utilized Seep/W and Slope/W, sub-programs of
GeoStudio2018, a geotechnical software, to model and analyze the
stability of an unsaturated slope subjected to different types of rains
in an attempt to analyse the ongoing decrease in FS after the rains.
The numerical results unveiled that after the rains have ended, FS
may keep decreasing or recovering after a reduction. With the same
total amount of rain, short rains may be safer or more dangerous
than longer ones, depending on the capacity of the slope to retain
rain water and distribute pore water pressure within the soil mass.
It should be noted that intermittent rains are less dangerous in the
short term but become more detrimental in the long term.

Key words: slope stability, unsaturated soi, types of rain
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Pham Ngoc Thiang

1. bat van dé

Anh huwéng clia mwa lam gidm &n dinh mai déc dat dang nhan
dwoc sw quan tdm dac biét clia cac nha khoa hoc cling nhw xa hoi
khi mét loat cac sw cb trwot 16 da xay ra trong ndm vira qua, gay
thiét hai to I&n vé& con ngudi va tai san.Sy thAm clia nwéc mua vao
mai déc dat lam tang trong lwong clia khdi truot tiém ndng. Ngoai
ra, mua lam tang ap lwc nwéc 16 rdng trong ca khdi dat bao hoa va
khéi d4t khong bao hoa gay ra sw giam (rng suét hiéu qua cla déat
b&o hoa va sy giam lwc hat dinh (d6 chénh l&ch ctia ap suatkhi va
ap luc nwéc trong 16 rdng) clia dat khéng bao hoa. Téng hop cac
yéu t6 trén lam giam &n dinh ctia mai déc dat khi lwc gay ra truot
tang I&n trong khi kha nang chéng trwot ciia dét, thanh phan ty &
nghich v&i ap lwe nwédc 16 réng, gidm di

Khi nghién ctru 6n dinh clia mai déc dat chiu mwa, dé& xem xét
anh hwéng clia cwdng d6 mua, thoi gian mwa, tinh thAm cuia dét,
muwc nwdc ngdm ban dau dén dn dinh cla mai déc dat, cac tran
muwa I&n thweng dwoc mod phdng kéo dai lién tuc cho dén khi hé sé
4n dinh cGia mai déc gidm dén tri s nhé nhat ing véi khi mai déc
d4t dat trang thai 6n dinh v& thay lwc maéi. Viec moé phéng nhw vay
dan dén sw danh gia qua cao anh hwéng clia mwa dén én dinh mai
déc dat va bd qua hién twong tiép tuc gidm cta 6n dinh cia mai
déc sau con mwa néu mua dirng treée khi sw thAm nwéc chwa dat
trang thai 6n dinh. Trong thwc t& cac tran mwa véi cwdng dolén, kéo
dai lién tuc khéng nghi trong vai ngay hau nhw khoéng xay ra. Cac
dang mwa phé bién hay gép 1a cac tran mwa 16n kéo dai vai tiéng
dén hon chuc tiéng, hodc xay ra theo dot, mwa rdi lai tanh. D& cac
mo phoéng sat véi didu kién thuc té, sw gidm ctia hé sb 6n dinh mai
déc dat sau mwa can dwoc nghién cru ky cang.

D& tai nay st dung két hop hai mé dun Seep/W va Slope/W
cta bd phan mém Dia kj thuat GeoStudio2018, phat trién bdi
GEOSLOPE International Canada d& phan tich qua trinh thdm
nwéc mwa va 6n dinh clia mai doc dat khéng bao hoa chiu cac kiéu
mua khac nhau.Muc tiéu chinh ctia dé tai la mé phdng va phan tich
s gidm 6n dinh clia mai déc dat khong bao hda sau mwa va anh
hwéng cla cac kiéu mua dén hién twong nay.Ngoai ra, dé tai cling
tién hanh téng hop, phan tich cac trudng hop gidm d6 bén chéng
cat cia d4t bao hoa va khong bao hda ngdm nwéc mua gitp hiéu
rd hon &ng x& cla d6 bén chéng cat clia dat trong cac diéu kién
mua khac nhau.

2. Su giam do6 bén chéng cét ctia dat do mwa
2.1. bét b&o hoa

D6 bén chdng cét cha dat tai mot didm dwoc dinh nghia bang
gia tri wng suét chéng cét tdi da ma dét tai diém d6 cé thé huy dong
dwoc bén trong khdi dat trwarc khi hién twong cat (trwot) cuc bod xay
ra. Sy phat trién cla trwot cuc bo trong mai doc dat sé& dan téi sy
hinh thanh mat trwot clia ca mai déc.

D6 bén chdng cét (trwot) tai mot diém trong khéi dat roi (d4t dam,
cudi, san, sdi, va cac loai dat cat) 1a strc khang ndi ma sat chdng lai
sw trwot 18n nhau cla cac hat d4t do d6 ty 1é véi (ring suat nén hiéu
qua vudng géc véi mét trwgt nhw biéu dién & cong thire (1).

t=c'tang(p") 1)

Trong do:

7: d6 bén chéng cat
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Hinh 1. Pudng dac trung dat nuéc SWCC cua dat
mai doc

TUHHY

¢’: g6c ma sat trong clia dat phu thudc vao cép phéi
hat
o’: (rng suét nén hiéu qua vudng goc véi mét truot

G' =0—u (2)

Trong do:

o: &ng suat nén tdng vudng géc véi mat trwot do
trong lweng ban than cla vat liéu va tai trong ngoai gay ra.
u: ap lwe nuéc 16 rdng tai diém dang xét

Trong diéu kién tréi mwa, mac du nwoc mua ng&m vao
mai doc g:é xu hwéng lam bao hoa phan dat nam trén muc
nwédc ngadm 1am téng (ng suét tdng, s téng cla u’ng s~uét
tbng bao gi&’ cing nhé hon sw tang cua ap lwc nwdc 16 rong
do dat ’Erén muyc nwéc ngénj bao gi& cling da dwoc bao hQa
mot phan. Két qua 1a sy ngam nwdc mua lam giam tng suat
hiéu qua trong mai doc dat nhu thé hién & cong thirc (2) va
do do 1am gidm do bén chdng cat nhw thé hién & cong thirc
(1.

Ngoai strc khang ma sat, do bén chong cét (trwot) tai mot
diém trong khoi dat dinh (dat sét, sét pha, ‘ca't pha) lam viéc
trong diéu kién thoat nwdc con c6 thanh phan lwc dinh khdng
phu thudc vao trang thai (rng suét trong dét nhw thé hién &
cong thire (3).

t=c'tang(p")+c'=(c—u)tang(e") +c' (3)

Trong d6 ¢’ la lyc dinh thoat nwéc (kPa) twong rng véi

dd bén chdng cét clia dat khi (rng suét hiéu qua bang khong.

~ Trong diéu kién khong thoat nwéc d6 bén chdng cat cia

dat dinh khong c6 thanh phan ma sat nhwng co tri so lwc
dinh khéng thoat nwéc C, I&n hon tri s6
Iwc dinh thoat nwdc ¢’ nhieu lan. Cong

JE-08
| SE-08
1E-08
3.3E-08
SE-08
2.5E-08
2L-0H
1.5E-0%
| E-28
SE-00

Hi wi thanm {ml'sh

1 1 1D TiHED

Lipe hisd dinhy e, (kP

Hinh 2. Hé s6 tham cua dat trong déi khong bao hoa

véi qua trinh tang cla (ng suét téng (diéu kién thoat nuwdc)
thi d6 bén chdng cat ctia dat tinh theo céng thire (3). Khi dé
mirc d6 gidm cla do bén chéng cét clia dat ty |é véi sy tang
clia ap lwc nwéce 16 réng theo thoi gian. R6 rang thdi gian
muwa cang kéo dai, d6 bén chéng cét ctia d4t cang giam. Sau
khi dirng mwa, d6 bén chbng cét ctia dat sé téng tré lai cung
v&i sy gidm cda ap lwe nwdce 16 réng trong mai déc dét.

Trong diéu kién mwa v&i cwdng do I&n, qua trinh tiéu tan
ap lwc nuoc 16 réng “du” xay cham va cé db tré so véi qua
trinh tdng ctia (rng suét téng (didu kién khong thoat nuwérc) thi
dd bén chéng cét ctia dat tinh theo cong thirc (4). Khi dé do
bén chéng cét clia dat la lwc dinh khong thoat nwéc Cu co
gia tri khong thay ddi va khong bi anh hwéng béi sw téing cua
ap lwe nuac 18 réng trong mai déc. Trong trudng hop nay hé
s6 6n dinh ctia mai déc bi gidm khi thdi gian mwa ting 1én
khong phai do sw gidm do bén chéng cat ctia dat ma do sw
téng trong lwong cla khéi trugt ngam mua.
2.2. Bét khéng béo hoa

Trong d4t khong bao hoa 16 rdng ctia dat gdbm cé nuéc
16 réng thuc té khong nén duoc va khi 16 réng cé tinh ép co
manh. Nhw vay trong 16 réng cé hai loai ap luc: ap lwc nuéc
16 réng (uy,) va ap lwc khi 16 réng (u,). Do nwéc it tan va
tdn tai strc cdng bé mét ctia nwdc khi bi ép bdi khi, Bishop
(1959) da dé& nghi xac dinh ap luc 16 rdng trong dat bdo hoa
theo cong thirc (5).

u:ua'X(ua'uw) ()

Trong do: X la théng sé phu thudc vao do bao hoa (S;)
va két ciu dat

thirc thé hién do bén chong cat clia dét s W
dinh trong dieu kién khong thoat nuwéc :;‘ _‘. ;‘
dwoc trinh bay & cong thire (4). 1 1
1 — 17
T=C, (4) 0 NN E
Trong d6 C, 1a luc dinh khong thoat = 1: _'.;f' =
nuoc (kPa) ﬁ M P B
N . N X > T i : T =
Cong thirc (3) va (4) cho thay rang .3 S HE
anh huéng cla mua dén do bén chéng & 5[ s 5
cat clia cac loai dat dinh b&o hoa phu & 4:
thudc vao diéu kién thoat nwéc 16 rong s =~ 3
L < . FOR P 2 i 2
khi c6 sw tang tng suat tong do mai doc . ¥ 5
ngam nwéc mua. o el o] =27} | ! i

Trong diéu kién mwa véi cwdng do
nhd, qua trinh lun cd két do tiéu tan ap
lwc nwéc 16 réng “du” xay ra dong thoi

L] -] 1 12 14 86 18 M & S SR

o . =

Chidu déi (m}

Hinh 3. Mit cat tiét dién va m6 phéng mua ctia mai déc
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~ C6 thé xac dinh  bang thuc nghiém va n6 dwong nhu
bién ddi tuyén tinh tlr 0 v&i dat kho (S,=0) toi 1 véi dat bao
hoa (S,=1).
T cong thirc (5) d6 bén chéng cét cia dat khong bao
hoa dwgc xac dinh theo cong thirc (6).

t=[(c-u,)+x(u, —u,)]tang(p)+c' (6)

Trong d6: (o —u,) la ng suat thuc, (u, —u,)lalwc hat
dinh.

Theo Bishop va Blight (1963) cong thirc (6) c6 nhidu
han ché khi cac két qua thi nghiém trong phong cho thay
sw thay ddi cltia lwc hat dinh va (ng suét thwe khong gay ra
sy thay déi twong dwong clia (ng suét hiéu qua va do bén
chéng cét ctia d4t. Nam 1977, Fredlund va Morgenstern dé
xuét st dung mét géc ndi (rng suét riéng cho lwc hut dinh b
va xac dinh dd bén chéng cét tai mot diém trong dat khong
b&o hoa theo cong thirc (7).

t=(o-u,)tang(e)+e (u, —u)ang@)

Két qua cla cac thi nghiém trong phong cho thay tri
sb cta tang(pb) nhé hon tang($).Vanapali ndm 1996 dé xuét
viéc xac dinh tang(¢b) theo dwéng dic trwng dat nwdc cla
d4t khong bao hoa (Soil water characteristic curve):

o (6. -6
tang(cp){ = ‘jtang(tp')

0,6
w T (8)
Trong do:
0, 1a d6 &m thé tich clia dat twong (ng véi lwc hat
dinh dang xét
0, 13 dd Am thé tich cta dét & trang thai bdo hoa
0, 1a d6 &m thé tich du clia dat bao hoa xac dinh tir
dwong dac trwng dat nuwdec.
Khi d6 cong thire (7) dwoc viét dwdi dang:

w r

t1=(c-u,)tang(e)+c'+(u, —uw)(gw gr Jtang((p')
(9)
Trong diéu kién tw nhién ap lwc khi 16 réng trong dét
khéng bao hoa u,=0, trong khi d6 ap lwc nuwéc 16 réng co gia
tri &am. Theo cong thire (7) va (9) &p lwe nwéc 16 réng cang
nhd thi do b&n chéng cét ctia dét cang 1én. Ly do la sw ton tai
clia strc c&ng bé mét clia nwéc tai dién tich tiép xdc véi ap
lwc khi 16 réng ¢ xu hudng kéo cac hat dat lai gan nhau lam
téng tri sb clia rng suét hiéu qua. Nhw vay khi dat mai déc
ngdm nwéc mua, ap luc nuwéc 16 rdng am téng Ién dan dén
sw gidm do bén chéng cét clia dat khong bao hoa.

i 153 00 0.2 ngdy
- - Meadden 00 ngiy
=l [ifa -|1|:1| 06 ngay
= & =Nis II'i".l:;l!l.'t

Ciremp &5 moara (mun/ s

1] | . 1 4
Thm grsen (s {sxgay )

Hinh 4. Mt cat tiét dién va mé phéong mua
cliia mai doc

3. Tinh chét co’ ly cua dat mai déc

D4t mai déc dwoc st dung trong dé tai nay la dat sét
pha cé céc chi tiéu co' ly dwoc cung cép trong luan an cla
Tién si Pham Huy Diing vé dé tai “Nghién ctru ly thuyét cac
d&c trwng co Iy cla dat anh huwdng dén &n dinh mai déc
dét khong bao hoa” va dworc trinh bay trong Bang 1. Buong
dac trwng dat nwéc (Soil Water Characteristic Curve) va ham
thadm, hai tham s quan trong bac nhét trong phan tich &ng
suét clia dat khong bao hoa duwoc trinh bay & Hinh 1 va Hinh
2.

Bang 1. Chi tiéu cd ly ciia dat mai doc

Chi tiéu co' ly Ky hiéu | Giatri | Bon vi
Do am tw nhién w 22,12 %
Trong lwong riéng tw nhién Y 17,0 kN/m?
Ty trong G 2,68 -
D6 16 réng N 48,0 %
Gi¢i han chay W, 30,81 %
Gigi han déo W, 20,61 %
Chi s6 déo lp 10,20 %
Goéc ma sat trong 0} 28,3 (do)
Lwc dinh thoat nwdc c 9,5 kPa
Lwc dinh khéng thoat nwéc Cy 80 kPa
Hé sb thAm bao hoa Ks 4210° | mis

4. Bai toan nghién ctru

Mai déc dat sét pha chiu mwa cao 10m cé tiét dién mat
cat va vi tri mwe nwéc ngdm ban dau dwoc thé hién & Hinh
3. Bbn kiéu mwa khac nhaunhwng c6 cung téng lwong mua
l& 259mm dwoc biéu dién & Hinh 4 (ba kiéu mwa tap trung
c6 cwdng d6 mua lan lwot 1a 54mm/h, 27mm/h, va 18mm/h;
kiéu mwa theo dot c6 cudng d6 mwa 1a 13,5mm/h).

O méi trwdng hop mwa khac nhau, mai déc dat dau tién
dwoc md phéng béi méd dun Seep/W nhdm cé duwoc sy phan
bd ap lwc nwdc 16 réng, sy thay ddi vé dd &m trong pham
vi mai déc trong khodng thoi gian khdo sat 4 ngay. Két qua
phan tich mai déc clia Seep/W duoc lién két véi Slope/W dé
phan tich én dinh chéng trwot tai cac thdi diém khac nhau
nham danh gia sw thay doéi ctia hé sé én dinh mai déc theo
thoi gian cho méi kiéu mua.

5. Két qua va thao luan

Hinh 5 trinh bay két qua phan tich phan b ap luc nwéc
16 réng trong mai déc dat, vi tri mwe nwéc ngdm, mat trwot
nguy hiém nhéat va hé s &n dinh khi mai déc chiu tran mua
lién tuc trong 0,6 ngay (14,4 gi®¢) c6 cwong do 18mm/h tai
cac thoi diém khac nhau (trwéc khi mua, trong qua trinh
mua, va sau khi mwa da dwng).

C6 thé thay rang trong qua trinh mwa, muwc nwéc ngam
dang I1&én nhanh & chan mai déc dwdi sw két hop cla viéc
ng&dm nwéc mua truc tiépva dong chay hwéng xudng trong
khéi dat. Trong pham vi dét khéng b&o hoa, ap lwc nwdc 16
réng tdng va mot sé khu vc gan sat mat trén dinh déc dwoc
b&o hoa cuc bd.Khi nhan thém nwéc mua, trong lwong khbi
trwot ting lén, trong khi khd nang chéng cét cia dat giam
trong ca khdi bao hoa va khoéng bao hoa bai sw tang 1én cta
ap lwc nwéc 16 rdng. Két qua la hé sb 6n dinh ctia mai déc
gidm nhanh trong qué trinh mwa (Hinh 6). Sau khi mwa két
thic, hé sé 6n dinh ctia mai déc nhanh chéng dwoc phuc hoi.
Diéu nay cé thé dwoc gidi thich khi quan sat sy tiéu tan ap
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3-
- —— hum den 0.6 ngay
t- 31 = = A theo Iy
7 Taee
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S el
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Hinh 6. Su thay d6i ciia hé s6 on dinh mai déc trong
cac con mua kéo dai 0,6 ngay va mua theo dot

lwe nwéce 16 réng kha nhanh & khu vuc gan chan mai déc sau
muwa nhuw thé hién & Hinh 5d va 5e.

Hién twong tiép tuc gidm cta hé sb 6n dinh mai déc
khong xuét hién trong trwérng hop mwa nay. D6 1a do sau khi
muwa két thic cé hai qua trinh van chuyén nwéc xay ra déng
thdi trong mai déc dat: qua trinh tiép tuc phan phdi nuwéc
muwa trong mai déc Iam gidm hé s() on dinh va qua trinh tiéu
tan ap luc nwéce 16 rdng 1am tang 6n dinh. O day, qua trinh
ng&m nwéc mwa cé anh huo’ng nhdé hon nén hé sb én dinh
ctia mai déc dwoc phuc hdi ngay sau khi dirng mua.

Cac két qua phan tich 6n dinh ctia mai déc chiu cac con
mua theo dot (xem Hinh 6) cho thdy xuét hién sw gidm lién
tuc ctia hé s6 6n dinh sau khi mwa dirng. Sau khi két thic dot
mua 0,2 ngay, hé sé 6n dinh mai déc van tiép tuc gidm nhe,
trwdc khi gidm nhanh khi chiu dgt mwa thé 2. Sau dot mwa
the 2, hé sé 6n dinh clia mai déc tiép tuc giam giébng nhw
hién twong xay ra véi dot mwa 1. Dén dot mwa thir 3 va thir
4, khong con xuét hién sw gidm cla hé sé 6n dinh. Ngwoc
lai, hé s6 6n dinh c6 xu hwong phuc héi khi mwa két thic. R6
rang sw giam hay phuc héi clia hé sé n dinh phu thudc vao
viéc sy phan phéi nwéc muwa vao mai déc cé anh huéng lon
hon sy tiéu tan &p lwc nwoc 16 réng hay khong. Hién twong
nay, vi vay, phu thudc vao cwérng d6 muwa, tinh thAm ctia déat,
vi tri mwe nwéc ngdm ban dau va hinh dang cltia mai déc.

Hinh 7 trinh bay sw bién ddi ctia hé sé &n dinh mai déc
chiu cac con mwa lién tuc kéo dai 0,2 ngay va 0,4 ngay.

Sau khi két thic dot mwa 0,2 ngay, hé sé 6n dinh mai déc
tiép tuc giam trong hon ntra ngay, trwdc khi dat trang thai
4n dinh 1 ngay sau. Hién twong twong tw xay ra dél VO’I tran
mua 0,4 ngay, tuy nhién trwdng ho’p nay c6 hé sé 6n dinh
mai déc sau mwa ludn nhé hon hé sé &n dinh mai déc tru(yng
hop mwa 0,2 ngay tai ciing thi diém. Hién twong nay co thé
do tran mwa 0,2 ngay cé cwdng dd mwa Ién hon kha nang
tiép thu clia dat mai déc do d6 mot lwong nwéc muwa sé chay
xudng doc theo mat mai déc khong gay tac dong dén trang
thai ng suét trong khéi dat.

Sw gidm ctia hé sb dn dinh mai déc khi chiu cac kich ban
muwa khac nhau trong dé tai nay dwoc trinh bay & Hinh 8.

O day sw giam ctia hé sé &n dinh mai déc

_ [MJ.IOO%

0

Trong do:
FS, 1a hé sb 6n dinh mai déc & thoi diém ban dau

s
‘o

——\[1ra den 0.2 ngiy
= W= ura dou (4 LEY

L]
[

e

=a
=

Hé i an dmh mdi diw, FS

=1
el
|

Thin gian mara (ngay)
Hinh 7 Su thay d6i ciia hé s6 6n dinh mai doc trong
cac con mua kéo dai 0,2 va 0,4 ngay

25
- -
3 201 —~3
b= —
-1
BB L
=] ;
3 g 10+ h =0 N den 0.2 ngay
2 g i = W= M deu 0.4 ngay
Bl 5 .J == NJurn chouw 006 ngay
_-g"'“ *» = & = M theo din
: 0 T ) } T —1 T |
= 0 1 2 3 1

Thin gian mowea (ogdy)
Hinh 8. Su giam cuia hé s6 6n dinh mai doc dat do
mua

FS; 1a hé s6 6n dinh mai déc & thoi diém t sau khi
mua
Hinh 8 cho th4y, xét trong thoi gian ngén han (nhé hon 3
ngay) tran mwa nguy hiém nhét déi véi mai déc la tran mua
0,6 ngay, gay ra sy giam 21% cua FS, trong khi trdn mua it
nguy hiém nhat Ia mwa theo dot gay ra sw giam 18,7% cla
FS. Tuy nhién, khi xét trong thoi gian Ién hon 3 ngay, mwa
theo dot lai gay ra sw gidm I&n nhét cla FS vé&i 21,5% trong
khi tran muwa tap trung trong 0,2 ngay it nguy hidm nhéat khi
chi gay ra 18,95% s giam ctia FS. Sy thay déi ctia FS theo
thoi gian khi mai déc chiu cac con mua theo dot nhw biéu
di&n & Hinh 8 chi ra rdng m&c dd nguy hiém cua kiéu mwa
nay dén mai déc dat dwoc tich Iy theo thei gian va sé Ia kiéu
mua nguy hiém nhét trong cac tran mwa dai ngay.

6. Két luan va kién nghi
Két luan

Mua lam ting trong lvong khéi trwot clia mai déc, lam
tang ap lwc nwdc 16 réng trong dat bao hoa va khéng bao
hoa dan dén sy giam clia hé sé &n dinh mai déc.

C6 2 qua trinh thy Iyc cung xay trong mai doc dét trong
va sau khi mwa ket thL’JC’. D6 la qua trinh phén phoi nwédc
mua vao sau trong mai doc va qua trinh tiéu tan g’lp lwec nwéc
16 rong dw do mua gay ra. Trong khi qua trinh dau lam giém
on djnh cla mai doc, qua trinh sau giUp ch’o rr)éi doc dat
phuc hai lai. Vi vay sw on dinh cla mai doc dat tiép tuc giam
hay phuc hoi phu thuéc vao mirc d¢ anh hwéng clia 2 qua
trinh trén.
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V&i cung tdng lwong mua, trong ngén han, cac con mua
tap trung gay nguy hiédm hon cho mai déc dat so véi anh
hwdng cua cac con mwa theo dot. Khi xét quang thoi gian
dai ngay, qua trinh tiéu tan ap lwc nwéc 16 réng chiém wu thé
lam gidm anh hwédng clia mwa tap trung, cac con muwa theo
dot tré nén ngay cang nguy hiém hon khi lwgng mwa méi bé
sung vao lvong muwa duoc tich Ity trong khéi truot trwde d6.
Diéu nay giai thich hién twong quan sat dwoc trong thuyc té
khi c6 nhiéu mai dc an toan trong cac con mwa to nhuwng lai
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bi méat 6n dinh trong cac con mwa nho theo dot.
Kién nghi

Khi phan tich &n dinh mai déc dat chiu mwa, nén st dung
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Tinh toan lién két chét kich hoat bang nang luong...

Do V, =18kN<¢P,, =0,829=23kN nén lién két
du chiu lwc.

D06 bén nhd bat khi chju cat

2,78 mm <t, =5mm < 19,1 mm — bat.

2,69 mm < dg =4 mm < 5,23 mm — Dat.

Do PAF duwoc 14p dat vao thép co ban qua do sau 0,6t2
nén dd b&n nhd bat danh nghia do cét duoc xac dinh theo
cbng thire:

p o Gt*(FLEY)"™ _ 4'%5°2(250.203000%)"

nos 30 30

=12135 N =12,1 kN.

Do V, =18 kN<¢PR,,, =0,6.12,1 =7,3 kN nén lién két
du chiu lwc.

Do bén xé rach tAm trén

Xé réach do cat

dh=1,1ds =1,1.4 = 4,4 mm.

A,y = 2nte = 2.1.0,5(25 - 4,4/2) = 22,8 mm>.

P, =0,6F,A,, =0,6.450.22,8 = 6156 N = 6,2 kN.

Do V, =1,8kN<¢P,, =0,5.6,2=3,1 kN nén lién két du
chiu lwc.
Xeé rach do kéo

Ant = Ag-Npdyt =30.0,5-1.4,4.0,5 =12,8 mm?.
Tra bang 2 c6 Usl = 1.
— A =UgA, =1.12,8 =12,8 mm?.

(tiép theo trang 23)

— Pyt =F,As =450.12,8 =5760 N = 5,8 kN.

Do V, = 1,8 kN<¢Py =0,5.58=2,9kN nén lién két du
chiu lwc.

Két luan chung: Lién két dd chiu luc.

4. Két luan va kién nghi

Trén day da trinh bay cAu tao, cac dang pha hiy va tinh
toan lién két chét kich hoat bang nang lwong khi chiu kéo
ho&c cét. Cac cong thirc tinh toan chiu kéo hodc cét 1a rd
rang, cu thé. So v&i lién két vit, lién két PAF c6 thém dang
pha hiy nhé bat do cat va khéng cé dang pha hiy xé rach
do cét khéi. Tuy nhién, tai liéu [3] chwa dwa ra cach tinh toan
PAF khi chiu cat va kéo két hop. Vi du minh hoa cho thay
viéc tinh toan lién két PAFs |a don gidn va dé ap dung trong
thwe hanh tinh toan két ciu cong trinh.

Cac nha san xuét can tién hanh cac thi nghiém dé dua
ra gia tri & bén nhé bat danh nghia ctia cac PAF khac nhau
dé cac kj sw co sb ligu tinh toan. Can cé cac nghién clru tiép
theo vé trang thai chiu luc kéo va cat két hop trong PAF./.

Tai liéu tham khao
1. Powder-Actuated Tool Manufacturers’ Institute Inc, Powder-

actuated fastening systems Basic Training Manual, Saint
Charles - Missouri, 2014.

2. Light Gauge Steel Engineers Association, Technical Note on
Cold-Formed Steel Constructuion, Washington DC, 2001.
3. American Iron and Steel Institute, North American Specification
for the Design of Cold-Formed Steel Structural Members,
Washington DC, 2016.

4. American Institute of Steel Construction,Specification for
Structural Steel Buildings, Chicago, 2016.

S0 52 - 2024 47



KHOA HOC & CONG NGHE

Cong nghé thi cong bé téng nha cao tang
stifdung van khuon leo

Using climbing formwork in high - rise construction

Tom tat

Thuc tién xay dung tai Viét Nam dang
phat trién thi céng cac cong trinh cao
tang 6 nhiéu thanh phé I6n. Khi thi cong
van khuon cho cac cong trinh nay cang
Ién cao thi kha nang mat an toan do
anh hudng béi thai tiét (gié to, chuyén
vi) 6 thé xay ra nhiing sai st va tai nan
khdéng mong mudn (rei rét vat dung, dé
dac, c6ng nhan ra ngoai bién lap gido,
ludi...). Viéc lap dung van khudn theo
cach truyén thong doi héi qua nhiéu
nhan luc va tiéu ton thei gian, anh
huéng khéng nho dén viéc toi uu tién dé
thi cong. Bai bao sau day sé gidi thiéu
cong nghé van khuén leo véi caclgiich
vé van dé an toan, chat lugng va gia
thanh.

Tir khaa: vdn khudn leo, nha cao tang

Abstract

The reality in Vietnam shows that the
development of high-rise buildings is taking
place in many big cities. When constructing
formwork for these projects, the risk to lose
safety due to the weather of the large (high
winds, displacement) may lead to unexpected
errors and accidents (falling objects, workers
fall through the safety net...). Traditional
formwork construction methods requires too
much manpower and spending time, and
affects the optimal progress of construction.
This paper explores the consideration of
climbing formwork systems for high-rise
buildings, taking into account safety, quality,
time, and cost indices.

Key words: climbing formwork, high-rise
building
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Tuéng Minh Hong

1. D&t van dé

Thi cong cac cong trinh cao tang ddi hdi c6 hé van khuén va gian gido bao che
chac chén va an toan. Khi stv dung van khudn va gian gido bao che truyén théng sé
chiém m6t khoang khong gian 16 trén mat béng thi cong. Theo thoi gian s6 lwgng vat
tw tang Ién, gay kho khan trong cong tac sap xép, quan Iy, bao quan va ban giao thiét
bi. Viéc lap dwng van khuén, gian gido bao che ddi héi qua nhidu nhan lwc va tiéu tén
thoi gian, anh hudng khéng nhd dén viéc t6i wu tién do thi cong. Thém vao doé cang
I&n cao hé gido bao che truyén théng cang cé kha ndng méat an toan do anh hwéng
b&i thoi tiét co thé xay ra nhirng sai sét va tai nan khéng mong muén. Thi cong van
khuén theo cach truyén théng tén kém nhiéu chi phi, thoi gian. Giai phap str dung hé
van khuén leo gilp don gidn hda cac thao tac thi cong, tiét kiém vé thoi gian, chi phi
va c6 thé st dung cho tt ca cac vi tri clia cong trinh.

Coéng nghé van khudn tw leo da dwoc st dung rong rai dé xay dwng cac cong
trinh bé téng cbt thép duc tai ché c6 chiéu cao Ién trén thé gi¢i nhw Thap Burj Khalifa,
Dubai, Cac tiéu Vwong qudc A Rap Théng nhét.

Tai Viét Nam d& c6 mot sb6 cong trinh st dung hé théng van khuén leo nhu:
Saigon Times Square Building Nguyén Hué, Landmark 81, Sunwah Pearl (Thanh
phd Hb Chi Minh), Keangnam Landmark Tower, Lotte Center (Ha Noi)... [1] tuy nhién
chwa thwe sy nhiéu. Vi vay viéc nghién clru, lwa chon va dwa ra bién phap thi cong
van khuén leo trong diéu kién tai Viét Nam la hét strc can thiét.

Hinh 1. St dung van khuén leo trong thi cong

2. CAu tao van khuén leo

Van khudn leo la mét dang van khuén dac biét st dung trong nganh coéng nghiép
xay dwng, dwoc nang chuyén lén cao theo chu ki (nén goi 14 leo). Hé van khudn leo
thworng duoc st dung gdm 2 loai cor ban: mot hé st dung xi lanh va mét hé st dung
kich. Nguyén ly leo va thiét bj leo clia hai hé nay la khac nhau. Toan bd thiét bi cta
hé van khudn leo dwoc chia thanh bén hé théng: hé théng khuén, hé théng leo, hé
thdng didu khién va hé thdng san cong tac. Chirc nang ctia cac bd phan, thiét bj cac
hé théng cla hai loai cé thé khac nhau rd rang, c6 thé ¢ nhirng déc diém va ndi dung
twong doéng.
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Hinh 2. So d6 cau tao hé van khuén leo dung xi lanh
va khung giao

14- thiét bi chéng roi trén
15- xi lanh d&u

16- thiét bj chéng roi duéi
17- khung dudci

18- thanh treo

19- san cbng tac treo

20- dé tra treo

1- san céng tac trén
2,10-lan can an toan

3- ddm doc lién két

4- khung trén

5- gébng ngang d& khuén
6- ddm doc khung

7- tAm véan khuén

21- ray dan huéng

22- bu 16ng lién két khudn
23- bu I6bng neo

24- chan chéng khung
25- chén ray

8- lwdi an toan

9- chan diéu chinh chéng
nghiéng

11- xi lanh ngang

12- thanh truot di chuyén
3- san cbng tac dudi

Hé théng khudn: Bao gdm tdm khudn (tdm I6n) duoc td
hop tir cac tdm thép hodc van ép khung thép, nhédm hodc
dadm gb; tdm géc am, tdm géc dwong; hé théng gong gia
cwong; bu 16ng lién két chiu kéo va cac chi tiét khac.

Hé thdng san cdng tac: Bao gdm san cdng tac trén, dudi
va san cong tac treo, phuc vu qua trinh thi céng leo, I1ap dat
cbt thép, dd bé téng,... San cong tac lien két chat ché véi
khung leo.

Hé théng leo: Bao gdm khung leo va thiét bi leo. Khung
leo 1a két cu khong gian t6 hop bao gém khung trén, gidng

1- ti kich

2- chét gi¢i han
3. kich thay luc
4- éng dau chinh
5- ddm ngang

6- giang lién két
7- ddm ding

8- lan can

9- lwdi an toan

10- ¢bn neo dat truéc

11- san cbng tac trén

12- tdm van khuén

13- bu I6ng lién két khuén
14- gbng swon d& khubn
15- chan di chuyén

16- gidng khung

17- vong quéy

18- dam dirng khung

¥ 19- san cbng tac dudi
b4 20- gid méc diéu chinh

L 21- ddm ngang khung
] 22- dé tua treo

23- thanh dén huéng
e 24- méc chéng roi

: 25- rong roc dan hudéng
26- san cbng tac treo.

i

A
L

Hinh 3. Sc d6 cau tao cua hé van khuon leo
dung kich va khung nang

chéo, chan diéu chinh chong nghiéng, thanh truot di chuyén,
chan chong khung, dan ngang, dam ding,...

Thiét bi leo bao gém ray dan hwong, con neo, bu 1ong
neo, gdi twa treo, gia maéc dieu chinh, cac bd phan chong roi,
xi lanh, kich, fi kich, may thiy lwc cung cép ap luc, khung
nang, bang kiém sodt thuy Iuc, cac ong dau, clra van va dau
noi ong dau,...

Hé théng didu khién dién: Bao gdbm ngudn dién, chiéu
sang, tin hiéu, thong tin, hdp didu khién cong suét, bang diéu
khi&n dién, man hinh giam sat, v.v...

2.1 So' dé céu tao hé van khuén leo st dung xi lanh va
khung giao

Xem hinh 2.

2.2 So' dé céu tao hé van khuén leo st dung kich va khung
néng

Xem hinh 3.

3. Tinh nang ki thuat co ban cua hé van khuon leo

Tao khuon dic, db bé téng theo phuwong phap truyén
thdng, td chirc lao dong va van hanh thi cong don gian, chat
lwong cla bé mat bé tong rat d& dam bao. Khi bé tong dat
cwong dd nhat dinh, tAm khuén dwoc tach ra khéi bé tong;
xi lanh d&u hoéc kich thay lwc dwoc st dung nhw ngudn lyc;
thanh ray dan hwéng, thanh d& hoac ti kich dwoc st dung
nhw dwong dan hwéng, dé& hé van khuon leo 1én mét hanh
trinh thi cong, tiép tuc chu ky thi cong maéi.
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Hinh 4: Trinh tu thi cong hé van khuon leo sir dung xi lanh va khung giao
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Hinh 5: Trinh tu thi cong hé van khuon leo sir dung kich va khung nang

Hé van khuon leo cé thé dwoc 1&p rap va thi cong tir cao
trinh nén hodc bat ky cao trinh nao.

Hé van khuén leo cé thé dwoc st dung cho gé twong va
cot bén trong va bén ngoai cho vach I6i cieng, h6 thang may
ma khong can phai lap lai cong tac lap dwng va thao d& van
khudn.

Cot thép két cAu bé tong co thé dwoc thi cong trwéc hodc
thi cong trong qua trinh leo, nhw vay thuan tién va an toan
cho van hanh.

Theo d&c diém cutia cong trinh, c6 thé leo mét dot két cau
dirng twong, vach, 16i (twong d}fo’r]g mot tAng) va db bé tong
s‘én; hoac thi cong Ieo’truc”)’c két cégu dirng lién tuc truwdc 3-4
tang va thi cdng cac két ciu cot, ddm, san dudi theo sau

S dung hé van khuén leo co thé gidam khéi lwgng van
khudn, cay chong so v&i phwong an thi cong truyén thong

Hé thdng van khudn dé dang lam sach, c6 thé tai st dung
cho cac dw an khac nhau nén rat tiét kiem.

4. Trinh tw thi cong hé van khuon leo

4.1 Trinh tw thi céng hé van khubn leo st dung xi lanh va
khung giao

D6 bé tong — Bao dwéng bé téng — Budc thép tang trén
— Ghép van khuén 16 clra — Chén chd bd con neo chiu lwc
— Kiém tra nghiém thu — Thao van khuén — Lap gdi twa
treo — Nang ray (leo) Nang khung (leo) — Ghép khuén, siét
bu 16ng gidng khudn — Tiép tuc thi cong tuan hoan
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Bang 1: So sanh van khu6n leo va van khudn thudng

STT Tiéu chi Hé van khuén théng thwéng Hé van khuén leo
Lwa chon van khuoén
1 |Théng sbky |Chiéu cao Tbi da 100m Nho nhét 75m
thuét clia nha | S tang DPén 30 tang Trén 40 tng
So db két cau Hé khung cirng Hé khung tuwéng chiu lwc
Khong gian si dung | Dé gia cong cac tAm panel Thi céng cbét 16i vach
2 |Théng tin xay |Loai dw an Binh thwdng Binh thwong
dung Trinh tw thi cdng Thi cong twéong trudc, ddm va san | Thi cong twéng va cot
Stra lai Mot sb 1an Khoéng cé sai sét phai stra
Chét lugng bé tong | B& mét thd, can tram va Chét lwong Bé tong bé mat tét
bé mat
3 | Giathanh Vat liéu Cao Binh thwong
Ché tao Cao it, chi duc s8n va lap rap
Lwu tr Cao it, d& dang stra chira, khéng can kho
bai
Van chuyén it Cao, vi dwoc ché tao & nha may
Co6ng nhan Nhiéu it (chi 8 dén 12 nguoi/1 6 san)
Cong tac thi céng
4 Thg‘)ng'sc‘) Loai bé tong Bé tong thwong phdm Bé t{)ng ¢6 d0 linh dong cao (bé tong
thiét ke tw dam)
Tbc do db bé tong 40kN/m? 90kN/m?
Chu ky quay vong 1 san/1 tuan 1 san/4-5 ngay
Loai van khuén Hé Van khuén kim loai théng Hé théng thanh ray dé leo
thuwdng
5 |Thiétbihd |Cau Dung c&u St dung cap tu kéo 1én/ Khong dung
tro cau
San thao tac Can gian giao San thao tac dwoc gan lién véi hé van
khudn
6 |Mat bang xay | Tinh an toan khi thi Kém an toan Cao (khu vire lam viéc thodi mai)
dwng cbng
Khong gian lam viéc | Yéu cdu khong gian réng Van hanh trong khdng gian hep

4.2 Trinh tw thi c6ng hé van khuén leo str dung kich va
khung gidng

Db bé téng — Bao dudng bé tong — Thao khuén —
Budc thép tang trén — Nang — Budc thép con lai cia tang
trén tly d6 nang — Ghép van khudn 16 ctra — Chén cho
bd c6n neo — Kiém tra nghiém thu — Ghép khuén, siét bu
I6ng gidng khuén — Thi cong két cdu ngang — Tiép tuc thi
cbng tuan hoan

5. So sanh van khuén leo va van khuén théng thwong
khi thi cong ket cau nha cao tang
Xem bang 1.

6. Két luan

O Viét Nam, cébng nghé van khuén leo dwoc ap dung
kha phd bién trong thi céng cac cong trinh bé téng nhw dap
nwéc, tru cau... Tuy nhién, viéc st dung hé théng van khuon
nay cho nha cao tang con kha han ché, trén thyc té chi méi
dwoc ap dung tai mét sb dw an co quy md Ién.

Hé thdng van khudn leo dwoc chirtng minh 13 rat hiéu
qua so v&i van khuon thong thwdng trén cac yéu té nhw chi
phi, thdi gian, chét lwgng, an toan va bén virng. Do do, céng
nghé van khuén leo can dwoc nghién ctru va ban hanh cac
hwéng dan, tiéu chuén thi céng cu thé dé c6 co s cho viéc
thay thé dan cong nghé van khuén truyén thdng trong thi
c6éng nha cao tang & Viét Nam./.

1
Tai liéu tham khao

1. Nguyén Tai Phii, 2019, Ludn van thac si. Nghién cieu sir dung
van khuon leo trong thi cong ket cau bé tong cot thép theo
huong dan JGJ 195-2010 cua Trung Quoc.

2. Bui Manh Hung, 2013. Van khuén va gian gido trong thi cong
xay dung - Nha xuat ban Xay Dung, Ha Noi.

3. Hoi két cdu va cong nghé xdy dung, 2019, Pé tai khoa hoc
cong nghé. Huong dan sir dung hé van khuon leo trong thi cong
cac cong trinh cao tang tai Viét Nam

4. https://'www.thebalancesmb.com/why-you-should-start-using-
climbing-formwork-844448

5. https://theconstructor.org/practical-guide/climbing-formwork-
components/86088/

6. https://direct.doka.com/_ext/downloads/
downloadcenter/999775002 2020 _02_online.pdf

7. https://sti.vista.gov.vn/tw/Lists/TaiLieuK HCN/
Attachments/322676/CVv187S83-42021043.pdf

8. [1]: hitps://moc.gov.vn/vn/tin-tuc/1145/68160/lua-chon-he-van-
khuon-leo-cho-thi-cong-ket-cau-bao-che-nha-cao-tang.aspx;
https://www.benihome.vn/2020/01/02/gangform-he-cop-pha-
truot/
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Tinh toan coc chiu tai trong ngang - phan tich dan hoi

Calculation of piles subjected to lateral loads - elastic analysic

Tom tat

Coc trong mong coc dai cao, két cau tuéng chan,
mong coc chiu tai trong dong dat... khéng chi chiu
tai trong thang diing ma con chiu tai trong ngang.
Coc chiu tai trong ngang sé lam viéc nhu cau kién
chiu uén, trong qua trinh tinh toan thiét ké can xac
dinh dugc chuyén vi, m6-men, luc cit ctia coc va ap
Iwc ngang cta dat tac dung Ién than coc. Bai bao
gidi thiéu phuong phap tinh toan coc chiu tai trong
ngang theo Reese va Matlock. Phuong phap phan
tich dan hoi thuéc nhém phuong phap dam trén nén
Winkler, gia thiét coc iting xit nhu dam dan héi trén
dat ing xi nhu mdt chudi 16 xo dan hoi. Phuong
phap nay ap dung dugc cho trudng hop coc thing
ditng dau tu do hoac coc dau ¢é dinh chiu tai trong
ngang ¢ dau coc.

Tir khéa: méng coc, coc chiu tdi trong ngang, Reese va
Matlock, tdi trong ngang, phdn tich dan hoi

Abstract

Piles in the foundation of high pile cap, retaining wall
structures, pile foundations subjected to earthquake
loads... are designed to bear not only vertical loads but also
horizontal loads. Piles subjected to horizontal loads will
work as flexural members; during design calculations, it is
necessary to determine the displacement, moment, shear
force of the pile and the horizontal pressure of the soil
acting on the pile body. This paper introduces the method
of calculating piles subjected to lateral loads according to
Reese and Matlock. The method of elastic analysis belongs
to the group of beam-on-Winkler foundation methods,
assuming that the pile behaves like an elasticheam on a
soil behaving as a series of elastic springs. This method

is applicable to the case of free-headed vertical piles or
fixed-head vertical piles which subjected to lateral loads at
the pile head.

Key words: pile foundation, laterally loaded piles, Reese and
Matlock, lateral load, elastic analysic
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Nguyén Tién Diing

1. Dat van dé

Hién nay, phwong phap phan tich coc chiu tai trong ngang va mé-men
trong tiéu chuan con han ché. Do dd, ching ta can bd sung thém phuwong
phap tinh toan thuc hanh dé co6 thém két qua ddi chiéu, nang cao dé tin cay
trong bai toan thiét k& coc chiu tai trong ngang. Nném phwong phap dam
trén nén Winkler hay con goi hwéng tiép can md dun theo phwong ngang
clia dat (modulus of horisontal subgrade reaction) tap trung nghién ctru mé
dun theo phwong ngang cta dat (hé sb nén) |a ty sb gitra &p lwc ngang clia
dat trén mot don vi dai cua dam, p voi chuyen vi ngang ctia dam, y. Chinh
céach thiét 1ap méi quan hé gitva p va y la tién dé& cho sw khac nhau gitra cac
phwong phap tinh st dung ly thuyét dam trén nén Winkler. Tinh toan coc
chiu tai trong ngang theo Reese va Matlock gia thiét méi quan hé p-y (hé s
nén k) tang tuyén tinh v&i chiéu sau kha twong déng vai ly thuyét tinh trong
Tiéu chuén Viét Nam; vi vay phuong phap cé thé ap dung dé déi chiéu,
nang cao dé tin cay trong qua trinh thiét ké.

Tinh toan coc thang ding chiu tai trong ngang va mémen- phan tich
dan hoi

Reese va Matlock da tién hanh thwe nghiém va thiét 1ap mét loat cac
dwdng cong cho cac loai dat cb két thong thudng va dat rdi, trong dé mé
dun dan hdi ctia dat, Es dwoc gia dinh 1a tdng tir 0 trén bé mat dat ty &
thuan véi do sau.

Khi coc dau tw do chiu tai trong ngang H va mé-men tai dau coc thi hinh
dang chuyén vi, trwot, mémen uén, lwc cét ctia coc va ap luc theo phwong
ngang cuia dat twong trng dwoc thé hién trén hinh 2.1, cac phwong trinh co
ban nhu sau:

AHT® BMT?
e e
El El (1)
AHT> BMT
S=8,+85 =+t
El El )
M=M, +M; =A _HT+B_M, 3)
V=V, +V; =A, H+B M,
T (4)
M ¥ 1-& Hlﬂﬂ Q-Eldl:'. F—Ef!:
Eibis oo Li‘":h W |:|‘ d=’ de :I.r_
Chin cos z
Chuyldn i Toed  Mdanon uhn Lwc el Ag o ngang 350

Hinh 2.1 Biéu dd chuyén vi, trugt, mé-men, luc cit cua coc va ap
Iuc ngang cua dat doi véi diéu kién dan hoi [2]
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Hinh 2.2 Cac hé s6 doi véi coc dau tu do chiu
tai trong ngang [2]

hsddnie it A

’ n..:m 1 T] ] 1.0 +10
(a) hé sb chuyén vi, (b) Hé s6 trugt, (c) Hé s6 mo- | — ]
men udn, (d) Hé sb luc cét, (e) Hé s6 ap luc ngang — . Y
clia dat G RpO-— -
.0
f Iﬂ-q '_"'\-.‘
Lo _AH BM M I B
p = pA pB - T Tz (5) E 20 = Yok f.%
Trwéng hop coc dau cb dinh, phuong trinh co ban nhw 5 T =
sau: i 18 | -i-_rh
FHT? B |
Y=Y = El /S — N 1* |
(6) i | | |
M=M, =F HT ) | |
FH 1 !m—i’ ¥
p=p;=—2 50 i 5 |
T (8)

Trong d6: - H, Mt Ian lwot la tai trong ngang, md-men tac
dung tap trung tai dau coc.

El 1a dai lwong d&c trung cho dd cing khang uén cia
coc.

. Heé sb Ay, As, Am, A, A tra hinh 2.2 qho trwdng hop coc

dau ty do chi chiju tai trong ngang, H & dau coc.

He s B, Bs, B, By, By tra hinh 2.3 cho trwdng hop coc
dau tw do chi chiu mé-men, M, & dau coc.

Hé sb Fy, Fy, F,, tra hinh 2.4 cho truong hop coc dau cb
dinh chi chiu tai trong ngang, H & d&u coc.

Trong Hinh 2.2 dén 2.4, cac hé sb trén c6 lién quan dén
hé sb d6 sau Z va cac gia tri khac nhau ctia Zn,, trong doé
Z bang do sau x tai bat ky didm chia cho T (ttrc [a Z=x/T) va
Zmax bang L/T (L 14 chiéu dai clia coc trong dét).

T 14 hé sb d6 cing. Trweng hop dat dinh cb két thong
thwong va dat rdi, mé dun phwong ngang cla dat (hé sb
nén), k thworng duoc coi la tang tuyén tinh theo dd sau x. o
cing T xac dinh nhw sau:
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ia) (k)
it sl ot
Ell} =g ] 1@ #20  +30 440 -ﬁZ.'i .
= =
i
m.j.-:r!" ':.." Lk == 18—
fd L]
5 18 -4 i 10
T €
= 1= il T, ]
T = M7 £ 24
' e LAl
4 . - — 40
|
s — - - 30
(€] (4}
i shmamen B
n—lﬂ L L 0.4 Rl 0§ +~l0 o
b
L T (K]
ok r
3 4 204
= l
R 3
; e My | T 30
Ml
40
. 50
Hinh 2.3 Cac hé s6 doi véi coc dau tu do (e) He b 4 e 6l
chiu m6-men [2] By
. o P o i =1 i) 410 Eadi
(a) hé so chuyén vi, (b) Hé s6 trugt, (c) Hé s6 n—:lﬂ =, 2 :
mb-men udn, (d) Hé sb luc cat, (e) Hé sb ap luc | 3
ngang cua dat T & 10— 4
1.0 B -
| et
= _——
T=s ? (m) = 1u__.J=-‘
" (9) g
Trong d6, m6 dun phwong ngang clia dat: k =n;. x/B h 20 P ] a P
Gia tri ctia hé s nh dwoc 14y theo két qua thi nghiém clia ik | M,
Terzaghi (1955):
D4t sét cb két thong thweng mém: ny, = 350+700 kN/m 40 4
Bun hiru co mém: ny, = 150kN/m® I
DAt roi, lay theo bang 2.1 5 #
5.0

Bang 2.1. Kién nghi gia tri nh cho dat rgi [3]

D6 chat cla dat Xbp Chat vira Chat
Pham vi gia tri ny, . . .
(MN/m?) 0.72+2.13 | 0.13+7.20 | 7.20+14.13

Nhan xét: Phuwong phéap tinh cé thé ap dung dwoc cho
coc ngan (short piles, short rigid piles) va coc dai (long piles,
long flexible piles) théng qua hé $6 Zyay= L/T. Cu thé: Z,, <2
la coc ngdn, Zna24 1a coc dai [4].

Vi du tinh toan

Mot nhém coc gdbm 16 coc thép hop dai 9m trong dét,
canh d=0,4m, khodng cach cac tim coc 1,2m dwoc lién
két v&i nhau bdng dai cing trén mé&t dat. Coc duwoc dong
trong I&p cat chat vira, tai trong ngang thiét k& 1&én méi coc
l& 240kN. Tinh chuyén vi ngang, mo-men udn va ap lwc dat
doc than coc; coc ¢o |,= 58064 cm*, E,=20 MN/cm?.
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Hinh 2.4 Cac hé s6 doi véi coc dau co dinh chiu tai
trong ngang [2]

L=

s hsle £

(a) hé s6 chuyén vi, (b) Hé s6 md-men udn, (c) Hé sb ap
luc ngang cla dat

Lovi giai:
Coc déng trong cat chat vira nén theo bang 2.1 lay
hé s6 nh = 5 MN/m® hé sd T tinh theo cong thirc (9):

T=5 El = 5/—20)(58(1364 =188cm
n, 5x10

Trwéng hop coc dau cb dinh chiu tai trong ngang, theo
phucmg trinh (4),(5),(6) ta co chuyén vi ngang, mé-men uén
clia coc va ap lwc dat nhw sau:

Chvi i, i m]

Chuypia v igang gy (mimd

Bidu % mi-men cla oo

WELT L) alel 1 M Xl [ ] 1000 e ale]

Chilby e, w{m|

bidmen , W (kb

Bidu 83 89 luc ngang cia 48118n hdn coc

fp i pgang cba 838, e (kmb

Hinh 2.5 Biéu d6 chuyén vi ngang, mé-men udn
va ap luc dat Ién than coc

- FHT®  240x188°
F7 Bl 20x10°x58064 *
=1,373F, (cm)=13,73F, (mm)

M, =F_HT = 240x188xF,
= 45120F,, (kNcm)= 451,2F, (kNm)

FH 240
=2 =""F =128F (kN/cm)=128F (kN/m
F = T 188 p ( ) p( )
Ta cb: Zyay = LIT =9/1,88 = 4,8m tir d6 tra dwgc cac hé

sb Fy, Fm, Fp trén hinh 2.4 phu thudc vao Z,, va Z=x/T, két
qua tinh toan Y, Mg, pe du’o'c tong hop & bang 2.2, biéu db
chuyen vi ngang, mé-men udn ctia coc va ap lwc dat 1&n than
coc thé hién hinh 2.5.

Nhan xét két qua tlnh toan: Chuyén vi ngang dau coc
(ye=12,6mm) kha I&n, can dleu chinh lai thiét k& cho phu
hop. Theo cac chuyén gia nén — moéng cau X6 Viét ci, cac

(Xem tiép trang 65)
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Tinh toan thanh bé chiia tru ding bang thép
theo tiéu chuan ctia Nga

Calculation of the wall of vertical steel tanks according to Russian standard

Tom tat

Theo cac tai liéu thiét ké Két cdu thép hién
hanh 6 Viét Nam [1], [2] khi tinh toan thanh
bé chiia tru diing bang thép chua dé cap dén
sai s khi gia cdng va anh hudng ctia hién
tuong an mon, gi cha thanh bé dacbiétla
trong diéu kién médi trudng bt lgi. Bai bao
trinh bay cach tinh toan thanh bé chita tru
diing bang thép theo diéu kién van hanh va
diéu kién thir nghiém thay tinh 6 ké dén
dung sai thép can va hién tugng an mon phat
sinh trong qua trinh sif dung. Bén canh dé
gidi thiéu phuong phap tinh toan kiém tra én
dinh thanh bé theo tiéu chuan ciia Nga GOST
31385-2016 « B& chita tru diing thép chita dau
va cac ché pham clia dau, thong s6 ki thuat
chung» kém vi du tinh toan.

Tir khéa: Két cdu thép, bé thép tru diing, diéu kién on
dinh, thanh bé chuia, két cu thép bdn

Abstract

According to current design documents of steel
structures in Vietnam [1], [2], as calculating a

steel vertical tank, the processing error and the
effect of corrosion of the tank wall are not taken
into account, especially in adverse environmental
conditions. This paper presents the calculation of
the steel vertical wall of a tank according to service
conditions and hydrostatic test conditions, takes
into account the tolerances of steel and corrosion
occurring during the service. In addition, the

paper presents a methodology for calculating the
stability of the tank wall in accordance with Russian
standard GOST 31385-2016“Vertical cylindrical
steel tanks for oil and oil-products. General
specifications” with calculation example.

Key words: Steel structure, vertical steel tanks,
stability calculation, tank wall, sheet structure
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Vii Lé Quyén

1. Dat van dé

Hién nay, d& dap (ng sw phat trién khong ngirng clia nén kinh t& x& hoi nhu
cau thiét k&, 1ap dat va van hanh cac hé thdng bé chiva dau khi véi dung tich I6n
ciing tdng 1&n nhanh choéng. D& viéc thiét ké ngay mot hiéu qud, an toan ngoai
ap dung cac tai liéu trong nwoc thi viéc cap nhat, nghién clru céc tai liéu chi dan
tinh todn ctia cac nwdc phat trién la vo cung can thiét. Hién nay hé thdng tiéu
chudn, tai liéu hwéng dan thiét ké két cAu thép néi chung, két cdu thép ban néi
riéng & trong nwédc cht yéu dwoc vién dich tir hé théng tiéu chuén, tai liéu cla
Nga nén viéc tim hidu, cap nhat cac tai liéu méi cla Nga rat phu hop va mang
tinh thwc tién cao.

Vat liéu thép bén canh céac tinh wu viét khi str dung thi con cé nhwoc diém
I&n d6 1a sai sb khi gia cong va dé& bi an mon, gi dic biét I trong didu kién moi
trwérng bét loi. Theo cac tai liéu hién hanh & ta [1], [2] khi tinh toan bé chira chwa
tinh dén cac van dé nay.

Tht nghiém thay tinh hién la phwong phap phd bién nham phat hién cac méi
rd, nit trén cac bdn, bé chira chiu ap lwc hodc cac hé théng dan dau, khi hodc
nwéc. Nwde cung cap cho qua trinh kiém tra dwoc dwa vao véi ap suat cao dé
dam bao vat chira khéng bi ro i, hw héng. Ap suat cung c&p thtr nghiém ludn
cao hon 50% dén 60% ap suat van hanh thyc té cia thiét bj tly thudc vao cac
quy dinh an toan khi kiém tra [3].

Vay tinh toan thanh bé cé k& dén gi¢i han an mon va sai sb thép can theo
diéu kién van hanh va the nghiém thdy tinh 1a rat can thiét va cé tinh thuc tién
cao. Bai bao dé cap dén viéc tinh toan thanh bé chra trong diéu kién van hanh
va diéu kién ther nghiém thay lwc va kiém tra &n dinh theo tiéu chuan cia Nga
GOST 31385-2016.

2. Tinh toan thanh bé chira

Thanh bé Ia bo phan chiu lyc chinh, c6 cdu tao gom nhiéu khoang thép han
lai v&i nhau. Vé&i bé co thé tich 1&én hon 30.000m?, thg‘mh dwoc lap dat bang
phuwong phap ghép trng t,ém, vé&i thé tich nhé hon thi bang phuong phép cudn.
Cac khoang thép Ia cac tam dinh hinh tiéu chuan (1500x6000) mm), déi v&i bé
chtva thé tich trén 20.000m® s dung cac tAm c6 kich thuwdc 2000 x 8000mm [1].

Téac dong Ién thanh bé co cac loai tai trong ap lwc thay tinh, ap suét dw trong
khoéng gian hoi, tai trong gid, tai trong ban than thanh bé,’téi trong mai, tai trong
chan khong. Céc tai trong nay gay ra trang thai tng suét phing lén thanh bé,
ngoai trir cac vung dac biét [1].

Theo [3,4], Iwa chon so bo chiéu day danh nghta t ciia mi tam khoang thanh
bé can duoc tinh ;oén theo’diéu kién van hanh, theo diég kién thtr nghiém thay
tinh va theo yéu cau thiét ké sao cho chénh léch gitra chiéu day danh nghia t va
dung sai doi v&i thép can khong nhd hon gia tri I&n nhat trong ba gia tri:

t—-A> t it

max {t, +c;t,;t,} )
~ Trong d6: A - dung sai thép cén; t- chiéu day tinh ton clia méi khoang thanh
bé thép theo diéu kién van hanh; ty - Chiéu day tinh todn ctia méi khoang thanh
bé thép theo didu kién thtr nghiém thdy tinh; t— chiéu day thiét ké téi thidu
(Bang 1). [3]; ¢ - gi¢i han an mon cé thé xac dinh bépg cbng thire (2) véi 0,1: do
gi ting m&i nam (mm/ nam), T: thdi gian van hanh bé (nam).:
C= 0,1 . T (2)

Chiéu day tinh toan clia mdi khoang thanh bé thép theo diéu kién van hanh

dwoc tinh bdi cong thire [4]:
_lgrp-(H-2)r]

tc
R'Yc

©)
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Hinh 1. B& chira tru dirng thép

Trong dé: g - gia tbc roi tw do; R - khdi lwong riéng cla
chét 16ng; H - chiéu cao mwc chét 18ng; z - khodng cach tiy
day dén mép dwdi ctia khoang tinh toan; r - ban kinh thanh
bé chira; R - cwéng do tinh toan clia vat liéu; y, - hé sb diéu
kién lam viéc, Iy bang: 0,7 - cho cac tAm dwéi cung; 0,8 -
cho céac tAm phia trén.

Bang 1: Chiéu day thiét ké toi thiéu t,, mm

Puong kinh bé Do day thanh bé t, mm
chra Phwong phap cudn | Phuwong phap
D, m Mai c6 dinh | Maindi | ghép tam
D<16 4 4 5
16<D<25 6 5 7
25<D<35 8 6 9
D>35 10 8 10

Chiéu day tinh toan ctia mdi khoang thanh bé thép theo
didu kién thtr nghiém thly tinh dwoc tinh bdi cdng thire:

[g-pB-(Hg—z)-rJ

Ry e @)

t, =

Trong dé: Py - khéi lwgng riéng cta nwéc khi thir nghiém;
Hg - ghiéy cao muyc nwédce khi thde nghiém thay tinh; v, = 0,9
hé so dieu kién lam viéc cho moi khoang thanh bé khi ther
nghiém thay tinh [1].
Diéu kién bén va 6n dinh dwgc kiém tra d6i véi chiéu day
tinh toan t, cia khoang thép, dwoc xac dinh nhu sau:
t,=t-A-c (5)
Tinh toan &n dinh bé chira tru dirng duoc xét véi bé chira
réng khéng cé tac dong cua tai trong thiy tinh va ap luc dw
chi bao gdm tai trong chan khéng; tai trong gio; tai trong do
trong lwong két ciu thép phia trén diém tinh toan; tai trong
do trong lwong céc thiét bi ¢ dinh phia trén diém tinh toan;
tai trong do trong lwong 16p cach nhiét (néu co).
On dinh bé dwoc kiém tra bdi cong thire [5] :

O O
© Ocr2 (6)

Trong dé: o,- (ng suét theo phwong dwéng sinh; o, -
&ng suét theo phwong vong; o, - Ung suét téi han theo
phwong dwong sinh; o,,- (¢ng suét toi han theo phwong
vong;

crl

ng suét theo phwong duwong sinh o, Ay dau dwong

dwoc xac dinh béi cong thirc:
_105-G, +0,95(1,05-G, +13-G,) 0,95-R,-r

SJ

27Tt 2-t,

(7)

Trong do: 1,05 ; 1,3: hé sb d6 tin cay cho tai trong twong
wng; 0.95: hé sb tc‘)'hog cho tai trong tam thoi dai han;
Gy - trong lwong két péu thép phia trén diém tinh toan;
Gy - trong lweng cac thiét bi co dinh phl'a trén diém tinh toan;
Gy - trong Iu’o’r)g I&p cach nhiét (neu cod); Py - ap lwc chan
khong twong doi xac dinh b&i cong thirc

By =74 -Ps; Py =0,25 kN/m? — ap Iwc chan khéng tiéu
chuén;

Yo =12 hé sb dd tin cay vé tai trong chan khong.

Khi tinh 6n dinh, (ng suét theo phuong vong o, clia bé
chira cé mai co dinh phu thudc vao ap lwc chan khong va tai
trong gio:

s _(0,95-12-P,+0,9-0,5-P,)-r

,=
tpmin (8)

V6i bé chira c6 mai ndi (ng suét theo phuong vong
dwoc tinh theo cong thirc:

o _(0,95-1,4-P,+0,9-0,5-P,)r

,=
tpmin (9)

Trong do: P,, — gia tri ap lyc gio tai cao trinh dinh thanh

bé& Hy:

Pw ZYM'WO'k'Ce

(10)

Y = 0,5 hé sb do tin cay vé tai trong gié khi tinh &n dinh;
Wo: &p lwc gié tiéu chudn; k; hé sb thay ddi ap luc gié theo dd
cao; ¢.: hé sb khi dong [6].

(ng suét t&i han theo phwong dudng sinh:
B C-E-t,.n

r (1)

Trong d6: tymi, - chiéu day tinh toan ctia khoang thanh bé
nhd nhét (thwong 13 khoang trén cling).

Hé s C dwoc xac dinh béi cong thirc:

G(:r1

C = 0,04+ 2%emn | 400 < n T <1220
r pmin (12)
C=0,085-—— khi 1220 <—— <2500
pmin x tpmin (1 3)

ng suét t¢i han theo phwong vong xac dinh béi cong

thire:
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t 15
5., = 0,55E [HL][%J
' (14)

Trong d6: H, - chidu cao quy déi clia bé chiva. Vi bé
chira c6 do day khong ddi va mai ¢b dinh H, bang chiéu cao
thanh bé H.V&i bé chiva coé dd day thay ddi, chiéu cao quy
ddi dworc tinh béi cong thire:

¢ 25
H = Zihi [%]

pi

(15)
Trong do: t, - chiéu day tinh toan ctia ban khoang thi i;
h; - chiéu cao khoang tht i.

3. Vi du tinh toan

Chon chiéu day va kiém tra dn dinh thanh bé chira try
dirng thép mai ndi, thé tich 30000 m® chiva dau v&i cac so
liéu sau: chiéu cao ’thén bé& 18m, dwong kinh 45,6m, trong
lwgng riéng cla chat Idng 895kg/m?®, vung gio | A, dia hinh
B c6 wp=0,55 (kN/m?), v&i bé& chira mai ndi cé ap lwc chan
khéng Py=0, thoi gian van hanh bé chiva 1a 30 nam, dung sai
thép can 0.8mm. Thép c6 cwong do tinh toan R = 315Mpa.

Thanh bé goém 9 khoang tir cac tam thép kich thuoc
2000 x 8000mm, chiéu cao thyec té (trtr phan gia cébng mép
ban thép) h;= 1990mm.

Chiéu day tinh toan téi thiéu cta khoang thanh bé the
nhét (dwéi cung) theo diéu kién van hanh:

_ [g'p'(Hc| _Z)'r]

tc
R”Yc

=16,4(mm)
Trong d6: g = 9,8m/s?, z = 895kg/m’ z = Om;
r=22,8m; R =315 MPa; v, = 0,7; chiéu cao muc chét Idng
H, =0.95-H=0.95*18 ~17,1m.

‘Chiéu day tinh toan t6i thiéu cla khoang thanh bé thi
nhat theo diéu kién thr nghiém thuy tinh:

9 Ry

yic

=14,3(mm)

Trong dé: Hy = 1000 kg/m® Hg=17,1m; v, =0,9.
Theo (3) ta co:
¢=0,1-T =0,1-30 = 3(mm) (Mm), chon t = 19(mm).

Trong do: t, = 8mm (Bang 1); gi¢i han an mon theo céng
thtee (2): ¢=0,1-T =0,1-30 = 3(mm) .

Chiéu day tinh toan clta khoang thi nhéat xac dinh theo
(4): t, =t-A-c =16 (mm).

Tinh twong tw cho cac khoang con lai (Bang 2).

Tinh toan 6n dinh cho thanh bé:

Tinh toan ap lwc gid tai cao trinh dinh thanh bé theo céng
thire (10):

B, =74 W,-k-¢=0,5-0,55"1,11-0,6 = 0.16 (kN/m?)

Trong lwong khoang thi nhét:

G =th2-mrpg., =19.10°.2.2-3,14.22,8-7850

= 42574,2(kG);

Tinh twong tw ta co trong lwong cac khoang con lai:

G, = 40333,5(kG): G = 38092,7(kG): G, = 35852,0(kG):

Gs = 33611,2(kG); Gg = 31370,5(kG); G, = 31370,5(kG);

Gg = 31370,5(kG); Gg = 31370,5(kG).

Trong lvong mai G, = 32762(kG);

Trong lwong két ciu thép phia trén diém tinh toan cua
khoang thir nhat G, , = 3G, + G, = 350296 (kG)

Trong lwong cac thiét bi phia trén diém tinh toan

Gy = 34217(kG);

Ung suét theo phuong duong sinh clia khoang thi» nhét
tinh tai mép dwdi thanh bé theo cong thire (7):
105G, +0,95(1,05-G, +13-G,) 0,95-12-P,-r
- 2.mr-t, 2,

S

=4,31(MPa)

V&i Gy = 0 MN; Py=0 MPa.

Khi tinh toan on dinh bé, (rng suét vong clia bé chira co
mai cO dinh phu thudc vao ap lwc chan khéng va ap lyc gio
bén ngoai twong dwong tinh béi (8):

5. — 0,95-1,2-P,+0,9-0,5-P,)-r

, =
t

=0,3 (MPa)

pmin

Theo céng thirc (11) ng suét t¢i han theo phwong
dwong sinh:
_CE-t

Pmin ~ 5,99 (MPa)
;

cF(:r1

Bang 2: Xac dinh chiéu day danh nghia va chiéu day tinh toan cia moi khoang

Chiéu day thanh bé S 3 Chiéu
sé Sai sé — ~ Chiéu day danh nghia Chiéu dav tinh
>0 alsO | pogi, | Theodieu | Theodieu | (. 2, i thidu, mm day danh | 9V 1"

thtr tw | thép can kién van kién thay |« 2 nghta, mm toan,
khoang | A,mm |© MM hanh, mm | lwc, mm ¢ te,mm t mm

tc tg K tp

1 0,5 2,5 15,5 13,5 8,0 18,6 19 16

2 0,5 2,5 13,7 11,9 8,0 16,7 18 15

3 0,5 2,5 11,9 1,0 8,0 14,9 17 14

4 0,5 2,5 10,1 8,8 8,0 13,0 16 13

5 0,5 2,5 8,3 7,2 8,0 11,2 15 12

6 0,5 2,5 6,4 5,6 8,0 9,4 14 1

7 0,5 2,5 4,63 4,0 8,0 8,5 14 1

8 0,5 2,5 2,8 2,4 8,0 8,5 14 1

9 0,5 2,5 1,0 0,9 8,0 8,5 14 1
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Bang 3: Kiém tra 8n dinh thanh bé

S6 | Trong lwong khoang | Trong lvong két cau | Ung suét theo Ung suét theo s, o Diéu kién
the ty | phia trén diém tinh phia trén diém tinh phwong duwdng phwong vong, G—+G— on dinh
khoang toan, MN toan, MN sinh, MPa MPa ert T2

G; Gui o, c,
1 0,426 3,5 4.31 0.3 0.87 Théa man

2 0,403 3.1 4.39 0.3 0.88 Théa man

3 0,381 2,7 4.49 0.3 0.9 Théa man

4 0,359 2,3 4.62 0.3 0.92 Théa man

5 0,336 1,9 4.79 0.3 0.95 Théa man

6 0,314 1,6 5 0.3 0.98 Théa man

7 0,314 1,3 4.79 0.3 0.95 Théa man

8 0,314 1,0 4.58 0.3 0.91 Théa man

9 0,314 0,6 4.37 0.3 0.88 Théa man

Trong d6 tymin = 11mm; E = 2,1 x 10° MPa
Hé s6 C dworc tinh theo cong thire (13):

r
————= 0,06

pmin :

C=0,085-

do 1220 <—"

=2076,4 <2500

pmin

Chiéu cao quy ddi clia bé chira theo (15):

25
t min
H, =Zihi~[;f] - 13,26 (m)
pi

Theo (14) (ng suét t&i han theo phwong vong:

t 15
., =055E.||[®™| ~203(MPa)
cr2 H r

r

Kiém tra &n dinh bé tai khoang thr nhat:

4,31 0,3 N R
SSI RN R +——=0,87 <1 (dam bao 6n dinh)

c c 599 2,03

cr1 cr2

Tinh twong tw cho cac khoang con lai (Bang 3).

4. Két luan va kién nghi

Tinh toan thanh bé chira bang thép theo didu kién van
hanh va thtr nghiém thly tinh xét dén dung sai thép can,
anh hwéng cua s &n mon trong thoi gian st dung clng
véi viéc hiéu chinh cac cong thire tinh 6n dinh s& dam bao
s lam viéc chinh xac, an toan va tudi tho cia bé chtra tru
ding thép.

Hién nay cac phwong phap tinh toan va kiém tra cta ta
chwa dé cap dén cac dac diém cla vat liéu va diéu kién van
hanh dan dén phan anh khéng chinh xac sy lam viéc cla
thanh bé. Viéc van dung tiéu chuan ctia Nga phu hop va cé
tinh théng nhét véi hé tiéu chuan cda Viét Nam, lam phong
phu thém tai liéu tham khéo khi tinh toan bé chiva thép va co
sé& dé hoan thién cac van ban quy pham tiéu chuan k§j thuat
hién cé./.

. ]
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KHOA HOC & CONG NGHE

Anh huéng ctia bién dang cat dén luc téi han ,
ctia cdt rong thanh giang 2 nhanh khi tinh toan theo tiéu chuan
Viét Nam 5575-2012 va tiéu chuan Chau Au EN-1993

Effect of shear deformations on critical load of two brands laced built-up columns calculating
by Vietnam standard 5575-2012 and European standard EN-1993

Tom tat

Daéi vai cac cdng trinh cdng nghiép c6 chiéu
cao nha Ién giai phap s dung cét rong la rat
hiéu qua vi né lam tang kha nang chiu luc
cing nhu d9 ciing ctia cot. Khi sir dung phuong
an cot tiét dién dac théng thudng anh huéng
ctia bién dang cat dén luc téi han caa cot
khdng dang ké tuy nhién khi sit dung phuong
an ¢t rong anh huéng cia bién dang cit dén
luc t6i han clia cdt 1a dang ké. Bai bao dé cap
dén anh hudng clia bién dang cat dén luc toi
han ca cét rong khi tinh toan theo tiéu chuin
Viét Nam va Chau Au.

Tirkhéa: bién dang, tdi han, cdt, thanh gidng, do
cting

Abstract

For industrial buildings with considerable building
height, using laced built-up columns is very
effective because it enhances the bearing capacity
and the rigidity of the columns. When using the
solid-section columns, the influence of shear
deformation on the column critical load is small.
However, when using the laced built-up columns,
the shear deformation effect on the column critical
load is significant. The paper refers to the influence
of shear deformation on the critical force of laced
built-up columns when calculated according to
Vietnamese and European standards.

Key words: deformation, critical, shear, lace, stiffness
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Hinh 1. K&t cau cot rong 2 nhanh
[https://bssvn.com/ket-cau-thep-nha-nhip-lon-khung-rong]

1. Dat van dé

Nha thép tién ché dwoc st dung rat phd bién hién nay cho cac loai cdng trinh
nhw nha kho, nha xudéng....Tiét dién cot, xa théng thudng sé 1a chiv | t6 hop. Déi
v&i cac nha tién ché co chiéu cao I&n khoang 20m tré I&n thi két cAu cot str dung
loai cot réng sé& cé nhidu wu diém hon so voi tiét dién déc chiv | théng thuwong
nhu: tdng d6 cing, kha ndng chéng udn nén cla cot. Tuy nhién loai cot nay cé
nhwoc diém la kho ché tao hon.

Cot réng theo cAu tao thanh bung co 2 loai 1a cot réng thanh gidng va ban
gidng, theo sb nhanh cé cot rdng 2 nhanh, 3 nhanh, 4 nhanh.

Déi v&i cac loai cot chiu nén diéu kién 6n dinh téng thé ludn 13 yéu quan trong
hang dau khi tinh toan, viéc xac dinh dwoc lwc téi han la nén méng cho nhivng
tinh toan vé sau. Vi cac loai tiét dién cot dac anh hwéng cla bién dang cét dén
lwc t&i han ctia cot khong dang ké&. Tuy nhién déi voi cac loai cdt réng do dac
diém c4u tao thanh ndi dang dan nén anh huéng ctia bién dang cat dén didu kién
4n dinh tdng thé 1a rat dang ké. Didu kién nay da dwoc cac tiéu chuan tinh toan
dén va thé hién qua do manh twong dwong A khi tinh theo tiéu chuan viét nam
va Aeq khi tinh theo thiéu chuén chau au.

Khi tinh toan theo 2 tiéu chuén c6 nhitng sw khac nhau nhét dinh. Bai bao dé
cap dén viéc tinh toan anh hwéng ctia bién dang cat dén luc t¢i han cla cot réng
khi tinh toan theo tiéu chuén Viét Nam va tiéu chuan chau au.

Do han ché trong khéi lwgng nén noi dung bai bao tac gia chi xin d& cap dén
tinh toan cho truwéng hop cot rdng 2 nhanh loai thanh giéng.

2. Anh hwéng ciia bién dang cét dén lwc nén téi han ciia cot rong theo
phwong truc ao khi tinh toan theo TCVN 5574-2012

Luc nén toi han Ner clia cot réng ddi véi truc do (X-X) khi tinh dén anh hwéng
cula bién dang cat dwoc xac dinh theo cong thirc sau:

_TEL 1
- 2 7’El,
1 + }/1 172

(1)
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Trong doé

Iy: 1a mé men quan h
tinh Tﬁ
2 X X X
1x=2(A/+C—A,.) | ° | ’
4 7 voi

C la khoang cach trong

tdm 2 nhanh coét, A; la ‘ ‘

dién tich ban canh; y | ] | y
L, chidu dai tinh ‘ ‘

tinh toan cha cot theo

phwong truc ao;

5 Q
E: m6 dun dan hoi \XO B \xo
cua vat liéu: é
Thay =X
I =ilA, 1 =i, Hinh 2. M3t cat tiét dién

ta dwgc cdng thirc xac
dinh Iwc t&i han Ncr nhw

sau:

2
N = n-EA o 1

Al 7’ EA

I+, TR
v 2)
Dat gia tri:
7’ EA

/ut = 1+}/1 2

x

A 1a @& manh cla cot réng khi tinh toan theo phuong
truc do.

v4: 1a géc trwot cla tiét dién cot do luc cat bdng 1 gay ra.

pe 14 hé sb6 k& dén anh hwéng bién dang cla cla hé
thanh bung réng do bién dang cét dén N, 1, >1. Thay pt vao
cbng thre (2) ta duorc:

2
7 EA
No=—"7
My Ay 3)
bat gi tri Ay = A, la gia tri 6 manh thyc cta cot rong
khi uén doc theo truc do (x-x), goi la d6 manh twong dwong.
Thay Ay vao cong thirc (1) ta dwoc cong thire tinh toan N,
nhu sau:
2
EA
=T
0 (4)

Déi v6i cot réng thanh gidng d6 manh twong dwong cla

cot réng 2 nhanh la:
o A

N

dl (5)

Trong do:

Agq: 14 téng dién tich tiét dién clia cac thanh bung xién
& 2 mat réng ctia cot trén cling mat tiét dién.

Agq = 2A; v&i At 1a dién tich tiét dién ctia mét thanh
bung xién.

Hé sb o4 tra theo gia tri cia 8 1a géc nghiéng cla thanh
xién va truc nhanh cét (theo bang 1.1) hodc dwoc xac dinh
theo cong thirc:

104

' Cza (6)

L
V+dv M+dm
R
= ) , W
j v QM
Y

Hinh 3. Sc do tinh toan
[http://fgg-web.fgg.uni-lj.si/~/pmoze/esdep/master/wg07/
10600.htm]

lg: chiéu dai truc thanh bung xién.

a: khodng cach theo phwong ding 2 mét lién nhau cta
cot réng.

Bang 1. Hé s6 al hoac a2
Goc 0 30° 35° 40° 45° | 50-60°
o4 hodc a, 45 37 31 28 26

3. Anh hwéng ciia bién dang cit dén Iwc nén téi han
cula cot réong theo phwong truc ao khi tinh toan theo
EN 1993
Xét trvong hop tinh toan cot c6 so do hai dau khép nhu
hinh 3, ta c6 cac phwong trinh can bang co’ hoc nhw sau:
am ., dy

M=Ny, V="-ro
dx dx (7)

Y=t

V+dv M+dm
p
J v QM
Y

Hinh 4. Sc d6 tinh toan
[http://fgg-web.fgg.uni-lj.si/~/pmoze/esdep/master/wg07/

10600.htm]
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Trong do:
y1: 1a bién dang do mé men M.
y,: 1a bién dang do bién dang cat N.
_Theo ly thuyét dan héi d6 cong do mé men M, truot do
bién dang cat V gay ra la:

* (8)
N d
=p——

y2
d GA d,

s

d GA
x 9)
L4y dao ham ta duoc:

2 2
4o, N4
d: GAd:
két hop vai (7), (8), (9) ta cd phuwong trinh:
N d;
GA d

2

g __ N

3 +
d>  EI

(10)

pat s, =4
B

I 6 ctrng khang cét ctia hé thanh bung giéng;
2
°El

N, = l—zx

la lwc nén t&i han clha cot réng déi voi truc do (X-X)
khi khong ké dén anh hwéng cta bién dang cét:

Giai phuong trinh (10) ta dwoc lwc nén t6i han Ner cla

cot r6ng ddi v&i truc o (X-X) khi k& dén anh hudng ctia bién
dang cat dwoc xac dinh theo céng thire sau:

N:r,id = Ncr x 1
1+—=
S, (1)
Trong do:

E: la m6 dun dan hoi;
I: la mé men quan tinh;
G: mé dun cét;
B: 1a hé sb k& dén anh hudng clia hinh dang tiét dién.
T cong thirc (11) ta Iap dwoc biéu do anh hwong clia
N /Sy dén Ne; o/ Ne, nhw hinh 4.

S, dwoc xac dinh tuy thudc theo cach b tri ctia hé thanh
bung c6t réng cu thé nhw sau:

Déi v&i hé thanh gidng chi N:

g - ah®AE
' A
d’(1+-1)
d*4, (12)
Déi v&i hé thanh gidng chir A:
5 - 2ah* A E
v 3
d (13)
Déi v&i hé thanh gidng chi thap:
5 - 2ah’ A, E
v 3
d (14)

Cac dai lvgng a, d, h xac dinh nhw hinh 5.
Ag: 1a dién tich mat cat ngang cuia thanh bung xién
Ag: 1a dién tich mat c&t ngang clia thanh bung ndm ngang
_ Thay cac gia tri Sv & trén vao cong thire (11) voi hé thanh
giang chi¥ N ta dworc gia tri Ncr,id nhw sau:

2
]vcrialzjvcr>< 1 =ﬂ-12?]xx 1
’ 12N L ~El 1 (B &
I IITEr=
S, > ah’E\ 4, A,
(15)
(ng suét téi han:
N, 7'E 1
O-cr id =4 = 2 2 3 3
’ 24, L, 24 (K d
A+ P —+A—
a AO d (16)
2rA (0 d°
= _ 2 c| 2 47
bat ﬂeq —\//1 + e [Ao +A
d
7’El
ta duwoc o, ,, =——
’ A
il (17)

Nhw vay (17) 14 cdng thirc chung tinh toan (rng suét t&i
han, ddi voi cac hé thanh bung khac nhau sé co gia tri A,
khac nhau, 1ap luan twong ty cong thirc (15), (16) ta dwoc
gia tri /leq cho cac hé thanh bung khac nhau nhw sau:

Déi v&i hé thanh bung chir A:

27 A d°
A, =.|A +”Tvd
! ah’4,

(18)
Da6i voi hé thanh bung chir thap:
2 3
Ad
Aoy = |22+ 5
ah” A, (19)

4. Vi du tinh toan va so sanh

Vi du 1: Cét réng 2 nhanh nhw hinh 6 c6 tiét dién
nhanh la H400x200x5x8, khoang cach trong tdm 2 nhanh

0,6

0,5

0.4

Ncr,id/ Ncr
0,3

0,2

0,0
0,0 0,2 0,3 0.4 0,5 0,6

Ner/Sy
Hinh 5. Anh hudng bién dang cat dén luc nén téi han
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1,0m, hé thanh bung dung thép goc
L100X100X10. > o4 > >

- Xac dinh lwc nén t&i han tac
dung Ién c6t doi voi thanh bung chir

N, A khi tinh toan theo EC3;
- Tinh toan nhw trén cho cac hé ﬂ E\[
thanh bung:
L100X100X12, L100X100X8, ;L g
L90X90X10, L90X90X8,
L90X90X7.
Tiét dien H400x200x5x8 c6

I,=14654,12cm*, 1,=1067,10cm*

Dién tich mot nhanh A;=5120mm?;
Téng dién tich 2A, =10240mm?

M6 men quan tinh tiét dién X X .
,=233134cm? Hé giang chit N Hé giang chit A Hé giang chit thap

~ Luc nén t6i han N, clia cot r6r]g

ddi v&i truc &o (X-X) khi khong ké dén
anh hwéng cla bién dang cat:

Hinh 6. Cac thong so6 tinh toan S,

2 2 4 T [F—/———H T [FEYm—=
m’El, _ z*x21000%233134x10 | _ | |
Ncr = 2 = 2 ! / ! | 7 |
5 20000 _ ‘ Y
=12067,69KN N | ‘ Y ’ ‘
| |
Lwc nén téi han N, cla cot réng ddi véi truc do ‘ S ‘ Z ‘
(X-X) khi ké dén anh huéng cta bién dang cét: ‘ : A
1 / = 7
Nt'r,id = Ncr x N ‘ = ‘ ‘ / ‘
1+—< ‘ ! / !
S 3 7
. S ‘ S ‘ = ‘ / ‘
V&i hé thanh gidng chir N: = i § 0
N Z
g - ah’4,E  1200x1000° x 3840x 210000 N -
v 3 - 3 ! | |
d3(1+h3Ad) 15603X(l+10003><3840) ‘ ‘ / ‘
d4, 1560° x 3840 S | V4
N (e |
=201750,23KN ‘ ri N ﬂi
1 = | 7]
N . = =12 _—, Z
ria = Ny 067,69 —3067.69 = ‘ // ‘ =]
I+ o | |8 S
S 201750,23 S A4 ‘
—11385,99KN L ‘ S |
Now 004 1000 1000
No 1000 1000
V&i hé thanh giang chir A: X X X, X, X X,
g - ah®4,E _ 600x1000” x3840x 210000 et ! — e ! —
o4 1160° A [ - y . 1y
=309975,80KN = = = =
X | X, i X, X, i X,
Ner,id =N£r>< N =12067,69Xm’ X X
1+—< e Hinh 7. Cac thong so6 tinh toan cot
S, 309975,80
=11614,12KN
N_.
cr,id _ 0,96

cr

Két qua tinh toan v&i cac hé thanh bung khac nhau
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Bang 2. Hé thanh bung chir N

-Lhuir;h L100X100X12 L100X100X10 L100X100X8 L90X90X10 L90X90X8 L90X90X7
S, 238528.10 201750.64 179684.16 162871.61 146059.06 128195.72
Nerid 11486.56 11386.60 11308.22 11235.23 11146.73 11029.44
Bang 3. Hé thanh bung chir A
Tbhua:]r;]h L100X100X12 L100X100X10 L100X100X8 L90X90X10 L90X90X8 L90X90X7
Sy 301357.91 254893.04 227014.11 205773.02 184531.94 161963.28
Nerig 11603.05 11522.18 11458.57 11399.18 11326.95 11230.89

thanh 1ap thanh cac bang 2 va 3.
Vi du 3: Yéu cAu nhw Vi du 1 khi tinh toan theo TCVN ~ C6:

Gia tri a4 tra theo bang 1.1 v&i 6=40° ta dwoc aq = 31 ta

00752012 Jy = \//12 Lol \/41 922 4 31X10240 _ 15 g9
I (U X - = ] Y b
Y LA X X EE U A, 3840
Va V7 10240
_L 20000 _ .o, TEA 7 x210000x 10240
g 477.14 ’ NEr = T = 3 =11523,17KN
x ; pE 43,84

Vi hé gidng chi N: Véi hé gidng chi A:

11500 11650
1 16500
11500
11550
11400 1150K0
-E 11450
=" 31300
¥ 11400
=
11200 11350
11300
11160
11250
11090 11200
0 GOOCD  LOOUOD 150000 FOGO0D  Z50000 300000 350000
Sv
Hinh 8. Biéu d6 quan hé S, va N4
L1700
i |
R __,-f""'
L] ’_,al"'
L1550
5 | 1500
11450
=, 14080
L1354
1 1300
11250
1126
o LD FOCH) 3000 AQE 500K

Hinh 9. Biéu dd quan hé A4, va N,
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Bang 4. Hé thanh bung chir N

Thanh bung L100X100X12 L100X100X10 L100X100X8 L90X90X10 L90X90X8 L90X90X7
S, 4540,00 3840,00 3420,00 3100,00 2780,00 2440,00
Ner 11603,55 11523,17 11459,93 11400,89 11329,09 11233,58
Bang 5. Hé thanh bung chir A
Thanh bung L100X100X12 L100X100X10 L100X100X8 L90X90X10 L90X90X8 L90X90X7
A1 4540,00 3840,00 3420,00 3100,00 2780,00 2440,00
Ner 11675,61 11607,28 115653,42 11503,05 11441,68 11359,88

Gia tri a4 tra theo bang 1.1 v&i 6=60° ta dwoc dwoc 04=26

A = |24 o4 =\/41,922 ,26x10240 _ 5 4
3840

dl

N - 7’EA 7’ x210000x10240
A 43,547

Két qua tinh toan vé&i cac hé thanh bung khac nhau thanh
lap thanh cac bang 4 va 5.

=11607,28KN

5. Két luan

Bai bao da trinh bay anh hudng cta bién dang cat dén
gia tri lwc nén t&i han clia cot réng thanh gidng 2 nhanh khi
tinh toan theo tiéu chuan Viét Nam 5574-2012 va tiéu chuan
chau au EC3.

B6i voi cac hé thanh bung bb tri khac nhau &nh huéng
cla bién dang cat dén lwc nén t6i han cot réng khac nhau.

Do d6 thue tién thiét ké viéc bd tri hé thanh bung hop ly sé&
nang cao kha nang chiu lwc cla cot.

Khi tinh toan theo tiéu chuédn chau au anh hwéng cta
bién dang cat dén lwc nén t&i han cua cot thé hién twong
minh qua dai lwgng Sv cua tirng loai hé thanh bung.

Céach lap luan cong thire tinh Iwc nén téi han cla 2 tiéu
chuén khac nhau, tuy nhién két qua tinh toan thwc té khong
chénh léch nhiéu gitra 2 tiéu chuan./.
|

Tai liéu tham khao
1. TCVN 5575:2012 Két cau thép — Tiéu chuan thiét ké
2. Eurocode 3: “Design of Steel Structures”: ENV 1993-1-1: Part
1.1: General rules and rules for buildings
3. Pham VdnrHé'i - Nguyétn‘ Quang Vien - Pham Van Tuw - Luu Van
Tuwong, Keét cau thép phan Cau kién co ban, NXB Khoa hoc va
Ky thugt, 2006.

Tinh toan coc chiu tai trong ngang...

Bang 2.2. Két qua tinh toan

(tiép theo trang 55)

x(m) 0.0 0.5 1.0 15 2.0 25 3.0 4.0 5.0
Z=x/T 0.00 0.27 0.53 0.80 1.06 1.33 1.60 2.13 2.66
r. 0.92 0.90 0.82 0.71 0.61 0.50 0.37 0.18 0.04
ye (mm) 12.6 12.4 11.3 9.70 8.40 6.90 5.10 2.50 0.00
Frm 091 | -065 | -040 | -0.18 | -0.03 0.10 0.19 0.25 0.21
Mg (kN/m) -411 -293 180 | -81.0 | -14.0 45.1 86.0 113 95.0
Fo 0.00 0.25 0.45 0.57 0.62 0.62 0.57 0.38 0.13
pr (kN/m) 0.00 32.0 57.6 73.0 79.4 79.4 73.0 48.6 16.6

hanh cho coc don thang dirng chiu tai trong ngang tap trung
va mé-men & dinh coc theo ly thuyét dan héi. Phuong phap
ap dung dwoc cho coc c6 dau tw do hodc cb dinh, coc trng
x& nhw coc ngan hodc coc dai./.

tai liéu trong pudc [5,6,7,8]... chuyén vi ngang gi6i han cua
coc tai mat dat thwong dwoc chon [yg]=10mm.
3. Két luan
Bai bao da gi¢i thiéu mot phwong phap tinh toan thuc
1
Tai lieu tham khao 5. DAVISSON, M. T. and GILL, H. L. Laterally-loaded piles in

_ X > PR Y . a layered soil system, Journal of the Soil Mechanics Division,
1 5 CYN I{I 03]\0;12 014. Méng coc - Tiéu chuan thiet ké, NXB Xdy American Society of Civil Engineers, Vol. 89, No. SM3, May 1963,
wng, Ha Noi.

pp. 63-94.
2. REESE, L. C. and MATLOCK, H. Non-dimensional solutions for 6. Nguyn Ba K& Thids ké va thi cong hé méng sdu, NXB Xdy dung,
laterally-loaded piles with soil modulus assumed proportional to Ha Néi. 2009

depth, Proceedings of the 8th Texas Conference on Soil Mechanics

and Foundation Engineering, Austin, Texas, 1956, pp. 1-41. 7. Nguyén Bd Ké, Nguyén Van Quang, Trinh Viét Cueing, Huong din

thiét ké mong coc, NXB Xay dung, Ha Noi, 1993.

Nguyén Ba Ké, Nguyén Tién Chicong, Nguyén Hién, Trinh Thanh
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Ha Noi, 2004.
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4. Tomlinson. M, Woodward. J, Pile Design and Construction
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KHOA HOC & CONG NGHE

Anh hudng ciia ché d6 duéng hé dén cudng dé chiunén
cla bé tong nhe strdung hat vi cau rong tirtro bay

Effect of curing regimes on compressive strength of lightweight concrete using fly ash cenopheres

Tom tat

Bai bao nay trinh bay két qua nghién citu anh hudng
ctia cac ché d6 dudng hé khac nhau dén cudng dé
chiu nén ctia bé tong nhe két cau cwong do cao,

stf dung hat vi cau rong tir tro bay (con goi la hat
cenosphere - FAC) va hé chat két dinh da cau ti (xi
mang két hop véi phu gia khoang). Cac két qua
nghién ctiu cho thdy, 6 ché d6 dudng hd autoclave
(210°C, 2MPa) cuéing d6 nén cia bé tong cao hon so
véi mau duéng hé 6 ché dd dudng hd nhiét am (70°C
va 90°C, RH = 95%) va dudng ho tiéu chudn (27 +
20C, RH = 95%). Cudng dd nén cao nhat dat duoc
gan 80 MPa khi duéng ho autoclave, tang gan 20%
s0 véi mau bao duéng theo ché d6 duéng hé tiéu
chuan.

Tir khéa: Bé tong nhe, hat vi cdu rong tir tro bay, cuong do
nén, ché do dudng ho

Abstract

This paper presents the research results of the influence of
different curing regimes on the compressive strength of
structural lightweight concrete, using fly ash cenosphere
(FAC) and multi-component binder system (cement
combined with mineral additives). The experimental
results show that the curing regimes influence significantly
the development of the compressive strength of concrete,
in which the autoclave curing (210°C, 2MPa) improves

the compressive strength higher compared with others
(post-heat treatment curing (70°C and 90°C, W > 95%)
and standard curing (27 + 2°C, W > 95%)). The highest
compressive strength was nearly 80 MPa, approximately
20% higher than the standard curing sample.

Key words: Lightweight concrete, fly ash cenospheres,
compressive strength, curing regimes
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1. Gi&i thiéu

Nghién clru phat trién bé téng nhe véi tinh nang cao, déc biét la bé téng
nhe cho ché tao két cdu chiju lwc van 1a mdt cha d& ludén dwoc quan tam
nghién ctru trong linh vuc bé tong. Piéu nay ciing pht hop véi xu hwéng
ché tao va (rng dung bé tédng hién nay trong cac cdng trinh xay dwng doé
14 st dung cac loai bé tdng méac cao, bé téng tinh nang cao va bé téng cbt
thep dw ng luc trong cong trinh xay dwng. Bé tdng nhe st dung hat vi cau
réng tw tro bay (fly ash cenosphere - FAC) la loai bé tong nhe voi nhiéu tinh
nang ndi troi so voi be téng nhe truyen thdng nhw d6 hat nwéc thap nén co
thé str dung cho két ciu bé tong cbt thép cho cac toa nha cao tang, két cau
duwdng giao thdng, cac két ciu kién tric phirc tap gép phan nang cao chét
lwgng cong trinh, gidm gia thanh xay dwng. FAC la cac hat nhe c¢o trong tro
bay nhiét dién, khéi lwong thé tich clia ching thudng tir 400 — 900 kg/m?,
kich thwéc cac hat chu yéu tw 20 — 300 pm [1,2,], I&n so v&i tro bay théng
thwerng. Cac hat FAC c6 1&p vé ¢6 kha ndng chéng tham khi va nuwéc, kha
nang khang nén dap cla hat khoang 15,6 - 17,5 MPa [3]. Vi vay, cac nghién
ctru v& viéc str dung FAC lam vi cbt liéu nhe cho bé téng nhe rat dworc quan
tam trong nhiéu ndm gan day. Bé téng nhe st dung hat FAC c6 khéi lwong
thé tich th&p va cwong do cao hon so vé&i cac loai bé tong cbt liéu nhe
truy&n thdng. Bén canh do, loai bé tdng nhe nay khi dwoc ché tao dwéi dang
bé téng duic sdn néu c6 ché dd bao duéng nhiét &m dé ddy nhanh phat trién
cwdng do co thé mang lai hiéu qua kinh té ky thuat va c6 thé dua ra dwoc
dw doan cuwdng do tudi dai ngay cla loai bé téng nay trong thei gian ngén,
twong tw nhw phwong phap ap dung véi bé téng thong thwdng ma khéng
can phai doi bé téng phat trién dén tudi 28 ngay.

Bai bao nay trinh bay két qua nghlen ctu anh hu’cyng ctia ché do duo’ng
ho hop ly de thuc day téc do phat trién cuong do clia bé tong nhe st dung
hat vi cAu réng tir tro bay (FAC) va hé chéat két dinh da cau t& (xi mang két
hop v&i phu gia khoang) dwoc phat trién cho két cau bé téng nhe chiu lwc
v&i khéi lwong thé tich khong I&n hon 1800 kg/m?, cwérng dd nén cao.

2. Vat liéu str dung va phwong phap nghién ctru
2.1. Véat liéu str dung

Cac vat lieu str dung trong nghién clru nay bao gébm: xi maéng PC50
Nghi Son dat yéu cau ky thuat theo TCVN 2682-2009; hat vi ciu réng tl tro
bay (fly ash cenosphere - FAC) tr tro bay Song Ba Cao Cudng theo TCVN
10302-2014; xi hat 16 cao nghién min (GGBFS) clia Céng ty Tai nguyén
CHC Viét Nam loai S95 theo TCVN 11586-2016; silica fume (SF) dang bot
roi clia hang Elkem, cé ham lwgng SiO, 1a 91,84% theo TCVN 8827-2011;
phu gia siéu déo (PGSD) dang I&ng, gbc polycarboxylate ether (PCE), nhan
hiéu ViscoCrete 3000-20 cta hang Sika, ty trong 1,2 g/cm?, kha nang giam
nwoc 38% theo TCVN 8826-2011; nwdc str dung la nwéc may, théa man
yéu cau theo tiéu chudn TCVN 4506-2012.

Hinh 1. Hat cenospheres trong nghién ciru
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Bang 1. Thanh phan hoa cua vat liéu

Vat liu Thanh phan héa, % khéi lvong

T SiO2 AloO3 FeoO3 MgO CaOo CaOyq K20 Na,O SO3 TiO2 MKN
PC50 19.4 5.22 34 1.61 63.5 0.24 0.91 - 2.25 0.59 1.23

FAC 60.2 26.61 2.79 1.81 0.28 - 5.91 0.28 - 0.28 0.43

GGBFS 35.54 10.95 0.72 9.2 40.95 - 0.67 0.43 0.14 0.32 0.99
Bang 2. Tinh chat co ly cua vat liéu
TT Chi tieu Bon vi PC50 FAC GGBFS SF

1 Khéi lwong riéng glem?® 3.07 0.81 2.92 215
2 Khéi lwong thé tich hat kg/m® - 780 - -

3 Khéi lwgng thé tich x6p kg/m® - 430 - -

4 Do min cm?/g 3850 - 5090 -

5 Lwong sét sang 45 um % - - - 2.4
6 Puwong kinh trung binh gm - 116.6 - -

7 Hé s6 kiém tinh - - 1.72 -

8 Lwong nwéc tiéu chuén % 26.4 - - -

Thoi gian dong két phut

9 |-Batdau 120 - - -

- Két thuc 170 - - -
Cuwdng dd nén MPa
10 - 3 ngay 37.8 - - -
- 28 ngay 534 - - -
Bang 3. Cap phai thi nghiém
’ Thanh phan PGK (% Thanh phan cap phéi cho 1m? bé téng
Ky hié';,J_Cép theo khéi lwong CKD) PC50 GGBFS FAC ]
phoi PGSD (1) Nwéc (1)
SE GGBES (kg) (kg) (kg) (kg)

OPC100 0 0 770 0 0 341 3.85 308
SF10GS0 10 0 693 77.0 0 332 4.54 308
SF10GS20 10 20 539 77.0 154 329 3.85 308
SF10GS40 10 40 385 77.0 308 327 2.93 308
SF10GS60 10 60 231 77.0 462 324 2.31 308

Thanh phan hoa va cac tinh chét ciia cac vat liéu st dung
trong nghién dwoc thé hién trong bang 1 va bang 2 twong
rng.

Hinh dang hat cenospheres st* dung trong nghién ctru
(Hinh1).

2.2. Phuong phap nghién cou

D6 lwu déng (d6 chay xoé) ctia hén hop bé téng (HHBT)
dwoc xac dinh theo TCVN 3121-3:2003, khdi lwong thé tich
(KLTT) clia HHBT xac dinh theo TCVN 3121-6:2003. Cuong
do nén clia mau dwoc xac dinh véi mau 40x40x160 mm theo
TCVN 3121-11:2003. Cac mau dwoc duc va dudng ho &
didu kién tiéu chuén trong thdi gian 24h + 3h, mau dwoc thao
ra khoi khuén va chia thanh 3 nhém bdo duéng & cac ché do
dwdng hd khac nhau: (1) Duéng ho tiéu chuan — DHTC (27
+ 2°C, RH = 95%); (2) Dwéng hd nhiét &m (70°C va 90°C, RH
2 95%); (3) Dwdng ho autoclave — AC (210°C, 2MPa).

2.3. Cép phéi nghién ctiu

Céc cap phoi bé tong s dung chét két dinh (CKD) gom

xi mang PC50 va phu gia khoang (PGK) v&i thanh phan khac

nhau. PGK khao sat gdm 10% SF két hop véi GGBFS &ty 1&
0, 20, 40 va 60% tinh theo khéi lwong CKD. Cac cip phdi bé
tdng co cuing ty 1& N/CKD = 0.4. Chi tiét thanh phan cAp phdi
bé tdéng nghién ctru thé hién trong Bang 3.

3. Két qua va thao luan
3.1. Khéi luong thé tich va tinh céng téc cta hén hop bé
tébng nhe

Tinh coéng tac cta HHBT dwoc danh gia qua dd lwu déng
(d6 chay xoé). K&t qua thi nghiém khdi lwong thé tich (KLTT)
va do lwu déng ctia HHBT trong nghién cru véi ty 1€ N/CKD
= 0.4 thé hién trong bang két qua & bang 4 va db thi (Hinh 2).

Két qua thi nghiém cho thdy khéi lwong thé tich cla
HHBT thay dbi khong dang ké. Véi cac mau sir dung chat
két dinh gdm xi mang két hop véi SF va GGBFS, dd Iwu
doéng ctia HHBT giam khong nhidu (5-10%) didu nay cé thé
giai thich la do xi 16 cao va silica fume cé d6 min I&n (Bang
2) nén tdng dién tich b& mét riéng trong hé tang 1&n lam gidm
lweng nwée tw do trong hé, do dé tinh linh déng ctia hén hop

bé toéng c6 xu hwéng gidm.
S0 52 - 2024 67
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Hinh 1a. Khéi lugng thé tich va dd lvu déng cia HHBT

3.2. Anh hudng ctia ché dé dudng hé dén cudong dé chiu
nén cua bé téng

Két qua nghién cu anh hwéng cla ché dd dwéng hod
dén cuwdng dd chiu nén clia bé tdng nhe s dung hat vi cau
réng tr tro bay thé hién trong bang két qua sau:

T két qua thi nghiém cudng dd chiu nén ctia bé téng voi
cac didu kién dudng ho khac nhau nhu thé hién trong Hinh 2
va 3 cho théy hiéu qua cai thién cudng do ré rang clia dwédng
ho nhiét &m dbi véi cuwdng d6 chiu nén cua bé téng & cac
tudi thi nghiém 3 va 28 ngay. Hiéu qua tdng cwéng do nén
clia phuong phap dwdng ho nhiét dm theo thir tw: dwéng
hé autoclave (210°C, 2 MPa) > dw&ng ho nhiét dm & 90°C >
dwdng ho nhiét &m & 70°C > duéng ho tiéu chuédn & 27°C va
RH = 95%. Viéc dwdng ho nhiét dm dwoc cho la day nhanh
qua trinh thdy hoéa cla xi mang va phan ng puzolanic cla
phu gia khoang nhu SF va GGBFS da dwoc biét dén rong
rai. Ngoai ra, & nhiét do trén 150°C cé sy hinh thanh céac
khoang tobermorite (CasSigO16(OH),.4H,0), va trén 200°C
hinh thanh khoang xonotlite (CagSigO17(OH), - CsSeH) cb
cAu truc tinh thé nho, dé dac chac cao hon so véi tinh thé
CSH da dwoc nhiéu nghién ctvu chi ra da gép phan lam tang
cuwdng do cla bé tong [6,7].

Danh gia v& anh hwéng cta ché dd duwéng ho nhiét dm
t&i mirc d6 phat trién cwong d6 cac cap phéi bé téng nghién
ctu cho thay, khi dwdng hd nhiét Am thi cwérng d6 chiu nén
tang twong trng véi nhiét dd dwdng hod va vwot so véi ché do
duéng ho tiéu chuan trong khoadng 27,3-44,8%, 34,8-62,7%
va 58,5-90,4% twong trng & cac ché do dwéng ho nhiét m
& 70°C, 90°C va autoclave & tudi 3 ngay.

Viéc tang cwdng do nén cla bé tong khi dwgc dwdng hd
nhiét ngoai nguyén nhan do day nhanh mirc dé thdy héa cla
chét két dinh va hinh thanh cac khoang thay héa dic chéc
hon so v&i khoang CSH nhw phan tich & trén con do clia viéc
st dung FAC lam cét liéu duéi tac dong cla didu kién nhiét

Bang 4. Khdi Iwgng thé tich va dé Iuu dong cua

HHBT
Ky hidu mau KLTT, kgim?® | P9 '”;mdéng’
OPC100 1423 20
SF10GS0 1414 21
SF10GS20 1411 19
SF10GS40 1408 19
SF10GS60 1405 18

4m d& lam day nhanh qua trinh phan tng puzolanic cla cac
hat FAC & giai doan sém so v&i & didu kién tiéu chudn (phan
&ng puzolanic clia cac hat FAC 1a rat cham). Diéu nay lam
cai thién sw lién két gitra da mang va cac hat FAC vén dwoc
cho la vung yéu trong cAu tric cla bé téng str dung FAC.
Két qua nay ciing twong ddéng véi két qua nghién cteu vé anh
hwéng ctia dwéng hd nhiét &m trong viéc cai thién cuwdng do
va vi cAu tric vung tiép giap gitva cac hat FAC va da xi mang
clia bé téng cenospheres [6,7,8].

Hinh 4 va 5 thé hién két qua cwdng dd chiu nén cla
bé téng v&i phu gia khoang cé thanh phan khac nhau &
cac tudi khdo sat 3 va 28 ngay. Cwong do chiu nén 3 ngay
clia cac cAp phdi st dung phu gia khoang gém 10%SF va
20-60% GGBFS khi dwéng ho nhiét &m & 90°C va duéng
hé autoclave twong (rng da x&p xi béng va cao hon so véi
cwong do nén 28 ngay duéng ho tiéu chudn. Cuwdng dd chiu
nén khi duoc dudng ho nhiét dm ting trong khoang 58,9-
59,9%, 46,5-65,1% va 67-90,4% twong (rng & cac ché do
dwdng ho nhiét &m & 70°C, 90°C va autoclave & tudi 3 ngay
véi cac cép phdi st dung 10% SF va 10% SF + 20-60%
GGBFS. Tuy nhién, c6 thé thdy véi ché dé dwéng nhiét dm
& 70°C va 90°C thi cip phéi str dung 60% GGBFS cho murc
téng cwdng dd so véi dwdng ho tiéu chudn thdp hon so voi
cap phdi 40% GGBFS. V& mUrc phat trién cwdng do véi ché
dd duwéng ho nhiét &m & 70°C, 90°C va autoclave sau 3 ngay
thi cwdng dé bé tong twong rng da dat 76-84%, 78-90% va
86-95% so v&i cwong do tudi 28 ngay, trong khi cuwdng do
dat 63-65% khi duwéng ho tiéu chuan. Nhw vay, cac két qua
thi nghiém cho thay hiéu qua ting cwdng dd chiu nén & tudi
s&m cla bé téng khi dwoc dwdng ho nhiét dm & 70°C, 90°C
trong 48h + 3h va chwng ap autoclave 8h 13 rat ré rang. Mtrc
hiéu qua phat trién cwdng d6 cang cao khi ham lwgng phu
gia khoang la SF va GGBFS thay thé xi méng cang Ién.

Nhw vay, cé thé thdy rdng ché do dudng ho nhiét &m va
autoclave da gilp phat trién cudng dd chiu nén ctia bé téng

Bang 5. Cuéng do chiu nén ciia bé tong vai cac ché do dudng ho khac nhau

Cuwong d6 chiu nén cla bé téng véi cac ché dé dwéng ho
Ky hiéu mau Tubi 3 ngay, R3, MPa Tubi 28 ngay, R28, MPa
DHTC 70°C 90°C AC DHTC 70°C 90°C AC

OPC100 38.6 49.1 52.0 61.2 59.8 64.6 66.4 712
SF10GS0 40.2 53.3 58.9 67.2 63.3 69.0 72.2 75.5
SF10GS20 38.6 53.5 59.2 67.4 60.2 66.8 69.2 72.6
SF10GS40 36.3 52.9 59.9 68.0 58.7 64.2 68.1 72.2
SF10GS60 34.2 495 55.6 65.1 54.6 59.0 61.8 68.3
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Hinh 2. Anh huéng ché do dudng hd dén cudng do
chiu nén 3 ngay
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Cuong do tuoi 3 ngay

Hinh 4. Anh hwéng loai CKD dén cwéng dé chiu nén 3
ngay

& ca tudi som va tudi mudn, & tudi som thi bé tong cling
c6 thé dat khoang 80% cu’c‘)’qg dd cudi cung sau khi dwéng
ho nhiét &m va autoclave. Déi véji bé tong c6 st dung ham
lwong phu gia khoéng Ic’yp thi che do du@ng hdé phu hop sé
la mot trong nhirng yéu t& quan trong dé ché tao bé tong.
4. Két luan

T cac két qua nghién cvu da trinh bay cé thé rit ra mot
sb két luan nhw sau:

Duéng hd nhiét am & 70°C, 90°C va autoclave & 210°C
thic ddy phat trién cuong do tudi som va tudi 28 ngay cia
bé téng nhe s dung hat vi cau réng t tro bay. Mirc d6 téng

OPC100 m SF10GS0 = SF10GS20 m SF10GS40 m SF10GS60

DHTC DH700C DH900oC DHAC
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Cuong do nén 28 ngay (MPa)
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Hinh 3. Anh hwéng ché dé dwéng ho dén cwong do
chiu nén 28 ngay
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Cuong do tudi 28 ngay

Hinh 5. Anh hudng loai CKD dén cudng dd chiu nén
28 ngay

cuwong do bé tong theo huwdng dwdng hd autoclave > dwdng
ho nhiét &m 90°C > duéng ho nhiét &m 70°C > dwéng ho tiéu
chudn & 27°C.

Hiéu qua tang cwong do chiu nén cla bé tong st dung
hat vi ciu réng tir tro bay khi dwéng ho nhiét am & 70°C,
90°C va autoclave & 210°C tang hon khi s& dung phu gia
khoang (10% SF + 20-60% GGBFS). Hiéu qua c6 thé thay
ré thdong qua cwdng dd chiu nén 3 ngay cla bé téng st
dung phu gia khoang gébm 10% SF va 20-60% GGBFS khi
dwdng hod nhiét &m & 90°C da xap xi bang trong khi dwéng
hé autoclave cho cwdng dd cao hon cuwdng do chiu nén 28
ngay dwdng ho tiéu chuan. /.
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So sanh néi luc trong thanh bé chiia tru diing thép
khi tinh theo ly thuyét phi mé men va khi phan tich
bang phan mém sap 2000

Comparison of the internal force in vertical steel tank wall when calculated by the theory of non-
moment and analyzed with the software SAP 2000

Tom tat

Hién nay, cac sach ly thuyét vé két cau thép
ban trinh bay mét phuong phap gan ding

d& tinh toan ndi luc trong thanh bé chita tru
diing thép, dé la phuong phap tinh theo ly
thuyét phi md men. Diéu nay gitp cho viéc
tinh toan tré nén don gian va thuan tién
trong ap dung. Tuy nhién chua 6 danh gia cu
thé mic dé chinh xac ciia phuong phap nay.
Bai bao trinh bay viéc tién hanh khao sat néi
luc trong thanh bé chita tru diing thép khi
tinh theo ly thuyét phi mé men va khi phan
tich bang phan mém SAP 2000, qua d6 so sanh
tong hop dé dua ra khuyén nghi khi ap dung.
Tir khéa: thanh bé chita tru ding thép, ly thuyét phi
mad men, ndi luc, so sdnh

Abstract

Currently, theoretical books on steel structures
present an approximate method for calculating
internal force in vertical steel tank wall, which is
based on the theory of non-moment. This method
simplifies the calculations, making it convenient for
practical applications. However, there has been no
specific assessment of the accuracy of this method.
This paper presents the investigation of internal
force in vertical steel tank wall when calculated
using the non-moment theory and when analyzed
using the software SAP 2000, thereby comparing
and synthesizing results to make recommendations
for application.

Key words: vertical steel tank wall, the theory of
non-moment, internal force, comparision

ThS. Nguyén Thi Thanh Hoa

B¢ mén Két ciau Thép Go, Khoa Xdy dung
Email: hoakientruc@gmail.com

DT: 0912828682

Ngay nhan bai: 23/5/2022
Ngay stra bai: 30/5/2022
Ngay duyét dang: 02/01/2024

Nguyén Thi Thanh Hoa

1. Dat van dé

Hién nay, linh vurc (ng dung chli yéu két cau bé chira & Viét Nam Ia linh
vure dau khi va loai bé duoc dung chd yéu la bé chta tru dirng thép do dap &ng
dwoc sire chira I6n (co thé dén 50.000m°) va viéc thi cong ché tao don gian.
Trong két ciu bé chira tru dL’rr)g thi thanh bé Ie‘a’ b()’phén chiu lwrc chd yéu va quan
trong. Trong cac séch ly thuyét va tinh toan Két géu thép ban [2], [3] da trinh bay
phwong phap tinh gan dung — tinh theo ly thuyét phi mdé men dé don gian hoa
viéc tinh néi lwc thanh bé chra tru dng. Phwong phap nay chi ép dung cho loai
vd ¢o t/R < 1/30 va & nhirng chd xa vung ¢ hiéu (rng bién (chd ndi vd, noi vé cd
chiéu day thay dbi...), va kiém tra thém theo trang thai hiéu &ng bién & nhirng
noi can thiét. K&t cu thép ban ludn théda man cac diéu kién trén. Tuy nhién, d6
chinh xac ctia phwong phap nay chwa duwoc danh gia cu thé. Bai bao thyc hién
viéc khao séat noi luc trong thanh bé chiva tru ding (xét riéng trwdng hop ap luc
thay tinh tac dung lén thanh bé) khi tinh theo Iy thuyét phi mé men va khi phan
tich bang phan mém SAP 2000 dé c6 sé liéu cu thé, tbng hop so sanh va dwa ra
khuyén nghi khi ap dung.

Bai bao trinh bay cac ndi dung sau:

- Trinh tw tinh toan ndi Iyc trong thanh bé chira tru dirng thép.

- Khdo sat ndi lyc trong thanh bé chira tru ding thép.

- Két luan, kién nghi.

2. Trinh tw tinh toan ndi lwc trong thanh bé chira tru dirng thép

D& bai: Cho bé chiva tru dirng thép co kich
thwédc nhw hinh 2.1, biét chat 1dng chira day
trong bé&. Chiéu cao thanh b& H (m), dwong
kinh thanh bé D (m), chiéu day thanh bé t (mm).
Chiéu day cta day bé la td (mm), dwdng kinh
day bé 16n hon dwéng kinh thanh bé 100 mm.
Trong lwong riéng clia chét 1dng trong bé p1
(kN/m?); hé sb vuot tai y; = 1,1. Coi lién két
gitra than v&i day 1a ngam dan hdi. Bé dat trén
nén co6 hé sé dan hdi k.

Vatliéu thép CCT38. Xac dinh ing sudtkéo  * | D |
I&n nhat trong thanh bé theo phwong vong 2 va
mo6 men udn cuc bo Ién nhét tai khu vwc day
bé do tac dung cla ap lyc thay tinh 1én thanh
bé gay ra.

2.1. Tinh theo ly thuyét phi mé men
- Ap lwc thuy tinh & d6 sau x ké tir méat thoang chat 1éng:

Px = Y1P1X (1)
trong do:
Py - trong lwong riéng clia chét 1dng chira trong bé, kN/m?;
X - chiéu sau tinh tlr mat thoang chét 16ng dén diém xac dinh ap luc, m;

[ o

H

Hinh 2.1. Mt cat doc
thanh bé

v4- hé sé vwot tai ctia ap lwc thuy tinh, y4= 1,1.

Theo tai liéu tham khao [2], [3], khi tinh chiu day cho tirng doan than bé thi x
l4y tir mat thoang chét 16ng dén didm cach dwdng han vong mép dwéi clia doan
than 30cm vi gan dwdng han vong anh hwéng cua hiéu (ng bién lam gidm ¢ng
suét kéo vong. Trong pham vi bai bdo, khao sat cho cac bé chira ¢ chidu day
thanh bé khong ddi, do dé (rng suét kéo vong o, I&n nhét xac dinh tai vi tri cach
day bé& 30cm. Trong cong thire (1) 14y x = H — 0,3 (m)
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Hinh 2.2. M4 hinh tinh toan bé chira tru dirng

- ng suét kéo vong o, 16n nhat dwoc xac dinh tai vi tri
x =H-0,3 (m) theo céng thirc:

#

l [ l

Hinh 3.1. Mt cat doc thanh bé

2.2. Phéan tich theo phdn mém SAP 2000

~ - Xay dwng m6 hinh tinh bé chira tru ding theo cac thong
sO yéu cau, hinh 2.2.

_ bt
%27 2 Tai chd néi thanh bé voi day bé, bién dang theo phuong
) duong kinh clia thanh bé bj day can tré, xuat hién mé men
trong do: udn cuc bd va ing suat theo phwong vong trong vang nay bi

r — ban kinh thanh bé;
t — chiéu day thanh bé ;
Px — @p luc thly tinh tai d6 sau x = H — 0,3 (m) ké tr
mat thoang chat Iéng.
- Khi tinh theo Iy thuyét phi m6 men thi can kiém tra thém
theo trang thai hiéu (rng bién tai chd ndi thanh bé va day bé.

M6 men cuc pé I&n nhéat tai day bé chira dwoc xac dinh
theo cong thirc gan dung sau:

M = oprt 3)

trong do:
a = 0,1 - khi coi lién két gira than va day la ngam dan hdi;
a = 0,3 khi coi lién két gitva than va day 1a ngam cing;
p - ap luc thuy tinh tac dung lén thanh bé & d6 sau day
bé, p = y1psh,
h — Ia chiéu cao téi da cuia chét I6ng.

Bang 3.1. Cac thong sé hinh hoc cia cac bé khao sat

gidm. Do do, cac phan tl thanh bé can chia nhd hon dé co
th(:a xac dinh chinh xég ndi lwc Ion nr]ét ,trong thanh bé. Qu
thé, trong doan 1m chiéu cao thanh bé tiep giap yé’i dgy, can
chia nhé theo phuwong ding véi khoang cach toi thieu 100
mm, c,a'\c vung khac cdé thé chia vé&i khoadng cach Ién hon (ti
300 dén 500mm).

- Khai bao tai trong ap Iwc thay tinh.

- Gan tai trong ap lwc thly tinh 1&n thanh bé va day bé.

- Khai bao hé sb dan héi clia day bé.

- Thwe hién gidi va nhan két qua.

3. Khao sat noi lwc trong thanh bé chira tru dirng thép
- Thwe hién viéc khao sat ndi luc trong thanh bé chiva try
dirng thép theo nhiém vu nhu sau:
) Chq bé chta tru dL:rng thép c¢6 kich thwdc nhw h‘njh 3.1,
biét chat 16ng chira day trong bé. Céac théng §6 chiéu cao
thanh bé& H (m), dwdng kinh thanh bé D (m), chiéu day thanh

Bé 1 2 3 4 5 6
H (m) 12 12 15 15 18 18
D (m) 20 23 20 23 20 23
t (mm) 8 10 10 12 13 14

Bang 3.2. So sanh két qua ndi luc trong thanh bé chira tru dirng thép khi tinh theo ly thuyét

phi m6 men va khi phan tich bang phan mém SAP 2000

B& oy (1) 62 (2) Ao, M, (1) Mgy, (2) AMg,
(KN/m?) (KN/m?) (%) kNm/m KNm/m (%)
1 158125 158630 0,3 1,038 0,757 37,1
2 145475 146134 0,5 1,493 1,084 37,7
3 159500 161565 1,3 1,628 1,327 22,7
4 152854 153020 0,1 2,247 1,724 30,3
5 148077 150653 1,7 2,545 2,060 23,5
6 158125 158763 0,4 3,152 2,474 27,4
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bé t (mm) dwoc cho trong bang 3.1. Chidu day cta day bé 1a
ty = 6 (mm), dwong kinh day bé 16n hon dwdng kinh thanh
bé& 100 mm. Trong lwong riéng clia chét 1dng trong bé p, = 10
kN/m?; hé sb vuot téi y, = 1,1. Coi lién két gitra than v&i day
la ngam dan héi. B& dat trén nén co6 hé sé dan hdi k = 20000
kN/m?3. Vat lieu thép CCT38. Xac dinh (rng suét kéo I&n nhét
trong thanh bé theo phwong vong o, va mé men udn cuc bd
I&n nhét tai khu vuc day bé do tac dung cla ap lwc thady tinh
l&én thanh bé gay ra.

Thuwc hién theo trinh ty tinh toan da trinh bay trong muc
2. Két qué tinh toan thé hién & bang 3.2.

(trong d6: o, (1) 1a tng suét I&n nhét trong thanh bé theo
phwong vong khi tinh theo ly thuyét phi mé men, My, (1) 1a
mé men cuc bd 16n nhét tai khu vc day bé khi tinh béng
cong thirc gan ding dé bé sung kiém tra hiéu (rng bién cho
ly thuyét phi mé men, o, (2) la (ng suét Ién nhét trong thanh
bé theo phwong vong va Mg, (2) 1a mé men cuc bd 1én nhat
tai khu vuc day bé khi tinh theo phan mém SAP 2000, Ao,
la d6 chénh léch clia gia tri (’ng suét I6n nhét trong thanh bé
theo phwong vong khi tinh theo Iy thuyét phi mé men so v&i 1
khi tinh bang phan mém SAP 2000, AMy la dé chénh léch
clia gia tri mdé men cuc bd I&n nhét tai khu vuc day bé khi
tinh bang céng thirc gan ding dé bé sung kiém tra hiéu tring
bién cho ly thuyét phi mé men so v&i khi tinh bang phan mém
SAP 2000).

Nhan xét:

- Gia tri rng suét I&n nhat trong thanh bé theo phuwong
vong khi tinh theo ly thuyét phi mé men va khi tinh bang phan
mém SAP 2000 c6 dé chénh léch nhé trong khodng 2% ( tir
0,1% dén 1,7%). Diéu nay cho théy két qua tinh (ng suét
trong thanh bé theo ly thuyét phi mé men co d tin cay cao,
c6 thé str dung phwong phap tinh don gian héa nay trong

thiét ké tinh toan bé chira tru ding. 3
- Gia tri m6é men cuc b6 16n nhét tai khu vuc day bé khi =
tinh bang coéng thirc gan ding dé bd sung kiém tra hiéu tng — %
N . £ f N N C e > 2 X R —— —
bién cho ly thuyét phi mé men va khi tinh bang phan mem
SAP 2000 c6 do chénh léch trong khodng tlr 22,7% dén a) b)

37,7%. ) . Hinh 3.2. Biéu d6 phan bd {rng suat theo phuong
- Ttv‘ ket qu‘é phé‘m tich ndi lwc trong thanh bé chq’a tru vong a) va biéu d6 mé men uén cuc bd trong thanh
dirng bj;mg phén’ mem SAP 2000, vé du’qcx dan‘g biéu 0 & chira tru dirng b)
phan bo ng suat theo phwong vong va bieéu d6 mdé men ’
udn trong thanh bé, hinh 3.2. Theo d4, ’ng suét trong thanh
bé theo phuwong vong tdng dan theo chiéu sau thanh bé, dat

Bang 3.3. Két qua khao sat mé men cuc bd tai khu vu'c day bé chira s6 2 theo chiéu day thanh bé

M6 men cuc bd

t=10 mm t=12mm t=14 mm
Mgy (KNm/m)
Tai day 0,809 0,781 0,760
. h d, b;{
C?C . i ,e O’ST 1,084 1,352 1,629
(Vi tri M, I&n nhat)
Céch day bé 1m 0,048 0,045 0,196

Bang 3.4. Két qua khao sat mé men cuc bd tai khu vu'c day bé chira sb 2 theo chiéu day day bé

M6 men cuc bd

Mo, (KNm/m) tg =6 mm tg =8 mm tg = 10 mm
Tai day 0,809 1,008 1,232
Céch day bé 0,3m 1,084 1,064 1,037
Cach day bé 1m 0,048 0,046 0,044

(Xem tiép trang 76)
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Ung dung luéi dia ki thuat 3 truc gia ¢6 khu ding cau
phuc vu thi cong tru dién gio tai Bac Liéu

Use TriAx geogrid for reinforcement of subgrade at crane pad in serving the installation and
construction of the Bac Lieu wind turbine

Tom tat

Viéc st dung cac vat liéu dia ky thuat tong hop
tai cdc cong truong la kha thi vé mat kinh té
50 v0i cac vat liéu xay dung khac. Cacloai vat
liéu dia ky thuat duoc sir dung phé bién 6 cac
dang vai dia kj thuat, khung dia ky thuat,
mang dia ky thuat va ludi dia ky thuat. Tuy
thudc vao giai phap ctia cac nhiém vu dat ra
ma lua chon loai vt liéu dia ki thuat phu
hgp. Trong pham vi bai bao nay néu ra mot

s0 tinh toan va thi nghiém thuc nghiém doi
véi du an cong trinh dién gié Hoa Binh 5, tinh
Bac Liéu ¢6 st dung lugi dia ky thuat 3 truc.
Bai bao trinh két qua tinh toan ly thuyét va
thuc nghiém kiém chiing kha nang lam viéc
ctia I6p dém ¢o gia 6 bang ludi dia ky thuat 3
truc phit hop d6i v6i cac cong trinh phuc vu thi
cong tuabin dién giod.

Tir khoa: Lu6i dai ky thudt 3 truc, dém gia cuong

Abstract

The utilization of synthetic geotechnical materials
at construction sites is economically feasible
compared to other building materials. Types of
geotextiles are commonly used in the form of
geotextiles, geotextiles, geotextiles and geotextiles.
The selection of the appropriate geotechnical
material depends on the solution of the given
tasks. To the extent of this paper, a number of
calculations and experimental experiments for Hoa
Binh 5 wind power project, Bac Lieu province uses
TriAx geogrid. The paper presents the results of

the theoretical and experimental calculations that
verify the working capacity of a padding with TriAx
geogrid reinforcement suitable for works for the
construction of wind turbines.

Key words: TriAx geogrid, subgrade

Pham Dirc Cuwong

B¢ mén Dia kjj thudt — Cong trinh ngam
Khoa Xay dung

Email: phdcuong77@gmail.com

DT: 0936035025

Ngay nhan bai: 09/5/2022
Ngay sura bai: 19/5/2022
Ngay duyét dang: 02/01/2024

Pham Duc Cuong

1. Dat van de.

O nuoc ta hién nay, nhu cau vé vat liéu dia ky thuat tong hop da tang lén
dang ké vé& khéi lwong va pham vi, nhwng quy mé (ng dung cac chét liéu dia
tdng hop con kém so véi hién nay tai cac nwéc chau Au. Cac cong trinh xay
dwng dwong bd, ndng nghiép, thiét k& canh quan str dung nhitng vat liéu nay
dang tang dan bai d&c tinh bén bi, kinh té va than thién véi méi trueng. Céc loai
vat liéu dia k§ thuat dwoc st dung phd bién & cac dang vai dia ky thuat, khung
dia k¥ thuat, mang dia k¥ thuat va lwéi dia ky thuat. Tuy thudc vao giadi phap cta
cac nhiém vu dat ra ma Iya chon loai vat liéu dia ky thuat phu hop.

Viéc str dung cac vat liéu dia ky thuat téng hop tai cac cong truwdng la kha thi
vé mat kinh té so v&i cac vat lieu xay dwng khac. Do lwong cbt liéu can thiét co
thé giam t6i 50% nén chi phi xay dwng gidm. Trong hau hét cac trudng hop, viéc
st dung cac vat liéu dia ky thuat tdng hop gitp tan dung téi da dat dia phwong
va do d6 tranh thay thé bang dét bang cac vat liu co cac dac tinh co Iy cao hon.
Cac vat lieu gitip giam doé day cta cbt liéu dap cho nhung con dwong tam, bai
lam viéc cho cac phwong tién thi cong tai khu virc cé dat nén yéu.

Tai cac khu viee thi cdng tru dién gié tai nwdc ta va cac nuwéce trén thé gidi vat
liéu dia k¥ thuat tdng hop da dwoc st dung trén nhitng nén dét yéu. Nho cé vat
liéu dia ky thuat tdng hop nhidu nghién ctvu [8] d& chi ra ring vat liéu dap dwoc
lam cirng gitip phan bd déu tai trong ngoai (tinh va dong) cla thiét bi 1&n nén
dép. N6 gitip lam téng hé sb an toan chéng lai sy ¢b khi chiu lwc cia nén dép.

D& danh gia hiéu qua clia viéc str dung Iwéi dia k¥ thuat khang dinh tinh ding
dén cla két qua tinh toan theo ly thuyét con can phai thi nghiém hién trudng.

Trong pham vi bai bao nay néu ra moét sb tinh toan va thi nghiém thyc nghiém
déi voi dw an cong trinh dién gié Hoa Binh 5, tinh Bac Liéu c6 st dung lwéi dia
ky thuat 3 truc. D &n co nay quy mé I&n nhét trén dat lién ven bién tai khu vuc
Dong béng soéng Clru Long tinh dén thoi diém hién tai trong linh vic str dung
ngudn nang lwong sach, diéu kién thi cong khé khan nhiéu ving dat yéu.

2. Qua trinh thiét ké, thi céng va thi nghiém kiém chirng
2.1. Yéu cau thiét ké va thi céng

Hé théng giao théng ndi bd can phai dam bao nhirng yéu cau téi thiéu lién
quan den viéc van chuyén vat tw thiét bi nhw tai trong clia dwdng, chi’éu réng lan
duwdng, cac ban kinh cong,... d& phuc vu viéc van chuyén thi cong 1&p dat ciing
nhw cong tac van hanh, bdo tri sau khi nha may di vao hoat dong. Quy md dwdng
cap VI, toc do thiet ké 20 km/h.

~ Két cau mat dwong phai dam bao chiu lyc va gitr 6n dinh ngoai theo cac yéu
cau cla qui t(inh quy pham hién hanh con theo yéu cau ctiia VESTAS ( don vi co
b tiéu chi day dl]1 nhiéu kinh nghiém thi c@ng dw an dién gio tai Viét Nam), tai
trong quy ddi rai déu 1&n mat dwong I&n nhat 1a trong qua trinh thi cong q=5t/m2’,
trong giai doan van hanh khai thac tai trong quy ddi nho chi khoang 1t/m?2. Hé s6
4n dinh theo [2] hé sb 6n dinh nén dwong phai dam bao yéu cau FS = 1.2 trong
giai doan thi cong dy an dién gio.

Yéu cau ky thuat ciia chd dau tw dy an doi vi than nén duong dap bang cat
hat min, da dam 4dé qhét k = 0.95. Trwdce khi dap nén dwong, bé mat tw nhién
duwoc vet hiru co chiéu day trung binh 30cm sau d6 trai vai dia ky thuat phan
cach giﬁ’a nép de‘;t yéu va l&p cat dap nen dwong nham tranh xao tron gitra vat
liéu dap va dat yeu.

2.2. Pé&c diém dia chét khu vure thi céng

Khu vic thi cong dia hinh twong déi bdng phang véi hé thuc vat, dia vat

khong tap trung, cé cac hé théng kénh mwong dan nwéc, ao va nha tam.

Diéu kién dia chéat tai khu vuc thi cong phan bé theo thi tw nhu sau:
- |&6p dét tréng trot ndng nghiép, dét dép, phd bién véi chidu day 0,5 - 2m;
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- |&6p dAt sét d@o mém, bé day bién ddi tir d6 sau 2m dén
3m, N3g = 5-6, hé sd nén lan trung binh a;.,= 0,063 cm?kg;

- 1op bui déo 1an cat d6i ché la sét déo chay, bién doi
tw d6 sdu 3m -29m, N3p= 1-17, hé sO nén lun trung binh
ay = 0,112 cm?/kg;

Tir théng s6 trén cho thay rang nén dat yéu & khu vuc
dy an khéng thich hgp cho viéc xay dwng nén du}(‘mg. Bién
phap Iérq tang cwong do va do fgn dinh cta I&p nén trong
nhirng diéu kién ne:ly thl'ch ‘ho'p ’nhé’t la st dung vat liéu dia ky
thuat gia cwdng ket cau nen dat dap.

2.3. Thiét ké dém c6 I6p gia c6 bang Iudi dia ky thuét 3 truc

Vi tri 1am thtr nghiém 13 2 bai cdu 1&p sb 07 va 25. Két qua
thi cong tai hai vi tri nay va cac thi nghiém lién quan lam co
s& dé trién khai k§ thuat cho bai cau 1&p chinh con lai.

Trén co s& diéu kién dia chéat tai khu vie thir nghiém
st dung lwéi dia ky thuat 3 truc TX-160 cla Tensar. Lwdi
nay dung chéat liéu 100% Polypropylene, kich thwéc mat lwdi
40mm x 40mm, gan lwdi chlr nhat, mat lwdi tam giac. Hiéu
qué hoat déng ctia né trong cac I&p gia cd chiu tai trong
doéng va tring phuc clia banh xe da dwoc kiém nghiém trong
nhiéu céng trinh.

Trong bai bao nay gi¢i thiéu ing dung Iwdi TriAx TX 160
gia cb nén bai d& cau chinh 800 tAn ZOOM LION ZCC9800W.
Tinh toan thiét k& dwoc thuc hién bdi k§ sw cla cong ty
TENSAR. Ly thuyét tinh toan néu trén duoc tich hop vai san
phdm lwéi dia ky thuat Tensar v&i tén goi T value Method
da dwoc cdng nhan trong cac chi dan thiét k& san cu [6,7].

Céc s6 liéu ctia cu va tai trong nhu sau: kich thudc chiu
téi BxL= 1,5x5,62 m; ap lwc Fhiét ké q4=510 kPa. Hé s0 an
toan kha nang chiu lwc cta nén phai dat dwgc FS=2.

Dé tinh toan kha nang chiu lwc cta nén q, can théng qua

gia tri hiéu qua truyén tai 16p hat T da dwoc nghién clvu trong
[3] Ia ham s6 cua strc chong cat khong thoat nwédc cla dat
lam dém S cho Iwdi TX 160 va ap lwc dat tai dady mong py:

T= 293y _ 06
P (1)
Nén can dwoc dam chat voi hé s ddm K=0,98, chi s6
CBR = 55% cho Iop dém.
Khoang cach gilra cac 16p ludi ldy khong qua H=0,4m
xac dinh dwoc S, = 169,21 kPa va py=8,4 kPa. Tlr do co
dwoc gia tri T= 0,509.

Tinh todn kha nang chiu luc cta 16p nén cudi g

- Méng vubng

W/L=1:q =S.N.S,=1,2x514x169,211
=1044.01kPa;

Méng bang

W/L=0:q,=S.N,S, =1x5,14x169,211

=870,01 kPa.

B&i vi moéong vuéng W/L=1 c6 slrc chiu tai gi¢di han
qq=1346,89kPa, moéng bang W/I7=O co6 q,=1346,89kPa nén
bang cach ngi suy thong qua ti s6 W/L=0,267 xac dinh dwoc
strc chiu tai gi¢i han q,=1083,92kPa.

~ Hé s6 an toan stc chiu tai nén FS= q,/qq = 2,13 dat yéu
cau dat ra.

Nén gia cb bang lwdi TX160 dwoc thiét ké nhw Hinh 1.
2.4. Qua trinh thi céng va thi nghiém hién trirong

Muc tiéu chinh clia viéc thi cdng nay la nham kiém chirng
kha n&ng lam viéc clia cac 16p gia cb co hoc tir cip phdi da
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dam két hop véi luéi dia ky thuat trén diéu kién
nén dat hién trang va vat liéu xay dwng sén c6
cta dy an, nham dwa ra két cAu dién hinh ap
dung cho cac bai ciu I&p con lai ctia dw an,
gitip day nhanh tién d6 thi cong va mang lai
nhi*ng hiéu qua kinh té - k§ thuat. Trong d6
tap trung chinh vao dé an toan ctia cong trinh,
giam lwong vat liéu xay dung va tiét kiém chi
phi.

Viéc kiém tra chét lwong da dwoc thuc
hién theo k& hoach th» nghiém nay va céac chi
dan ky thuat lién quan. Tuy nhién, do tién d6
yéu cau mé réng 2 vi tri bai ciu lap nay rat gap
rut, doi thi cong da phai lam tang ca dém va
tranh tha diéu kién thoi tiét trong mua mwa nén
thi nghiém hién trwdng chwa day du, chi dwoc
thuc thién tai mot sé 16p két cu.

V& yéu cau dam chat cho nén duwdng va Iép da dam cap
phéi, xac dinh theo phwong phap thi nghiém xac dinh d6
chat nén, méng dwong bang phéu rét cat [4]. V6i nén cat
dép dd chat yéu cau tir 93%-95% nhung khong thuc hién
dwoc do cat qua &m, tién dd gép rut doi hoi phai thi cong
tang ca dém. Cap phéi da dam loai 2 c6 dd chat K> 98% dat
yéu cau thiét ké, tuy nhién cap phdi da chwa tét, chat lwong
khéong ddng déu. Khi ra da s dung may i nén cap phdi bi
phan tang.

Xac dinh gia tri mé dun dan hdi mét bai E cla két cAu bai
cau b&ng cac phwong phap va thiét bj do dac théng thudng.
T d6 tinh toan gia tri E,, t md dun dan héi cla lan gia tai
th( hai trong thi nghiém trén b& mét cta 16p cat/lop da dam
céap phéi da thi cdng hoan thién. M6 dun téng bién dang trong
l&n gia tai th&r hai (E,,) dwoc xac dinh theo thi nghiém ban
nén tinh néu tai [5].

Theo tiéu chi ctia VESTAS thi khi ap Iwc ban nén dat 2
kg/cm? E,,>50 MPa, ti s6 E,,/ E,1<3; khi ap lwc ban nén dat
5 kg/cm? Ev2>50 MPa, ti s6 E,,/ E,1<2,2.

Viéc thi nghiém ban nén hién trwdng xac dinh mé dun
bién dang E mat bai cu chinh sb 7 va 25 dwoc thwc hién tai
2 diém v&i tAm ép tron cirng, dwdng kinh D=76 cm nén téi
cép ap luc 0,6MPa (Hinh 2). Két qua do md dun bién dang
dwoc trinh bay trong bang 1 cho thdy dat yéu cau theo tiéu
chi cia VESTAS datra E,, = 192.4 (min) > 100 MPa, E,»/E,;
(max) = 1,04 <2,2.

Két cAu Tensar dé& xuat khi nén dén cap &p luc 0,6 MPa
cho thay thda man strc chiu tai cia bai ciu 1a 5kg/cm? theo
chi dan ky thuat clia Vestas.

Bang 1. Két qua do mo dun bién dang tai tru 7

The | Noidung | Kétqud | Diém do 01 | Biém do 02
tw | thi nghiém | thi nghiém (MPa) (MPa)
] Lan do E, 172.5 174.6
ther 1 Eyq 187.7 190.0
) Lan do E, 179.0 176.8
ther 2 E,» 194.8 192.4
Ty s6 Eo/E, 4 1.04 1.02

C6ng viéc thi nghiém tiép theo tién hanh do Iin theo thoi
gian dwoc thwe hién véi ban nén cieng. Tai tru 7 dung ban
nén co kich thwéc 2mx1,2m, dién tich tiép xuc hiru hiéu voi
dét nén 2,4m?, con tai truc 25 dung ban nén c¢é kich thuéc
2,4mx1,7m, dién tich tiép xdc htvu hiéu v&i dat nén 4,08m?.
Qua trinh gia tai v&i cac 4 cép tai: 10, 20, 30, 40 t/m? do ltn
10 vi tri quanh tAm nén tai cac thoi diém sau 5h va 12h. Két

Hinh 2. Thi nghiém do mé dun dan h6i mat bai cdu chinh —tru 7

qua do lun sau 5h va 12h & cép ap luwc 40 t/m? dwoc trinh
bay trong bang 2.

Bang 2. Két qua thi nghiém nén tinh tai tru 7 va 25

TEN Do lun Tru 7 (m) Do lun Tryu 25 (m)
BIEM sau 05h | sau hon 12h | sau 05h | sau hon 12h
D1 -0.021 -0.028 -0.017 -0.026
D2 -0.021 -0.024 -0.011 -0.02
D3 -0.023 -0.027 -0.011 -0.021
D4 -0.025 -0.031 -0.013 -0.02
QT1 -0.026 -0.033 -0.03 -0.045
QT2 | -0.025 -0.03 -0.022 -0.037
QT3 | -0.024 -0.029 -0.03 -0.045
QT4 | -0.025 -0.029 -0.028 -0.043
QT5 | -0.027 -0.032 -0.026 -0.04
QT6 -0.03 -0.034 -0.023 -0.037

T két qua & bang 2 c6 thé thdy bé mét Iun & cac vi tri
khac nhau clia tAm nén la twong déi ddng déu. Gia tri do lun
do dworc tai tru 25 cho dd lun sau 05h gilr tai 40 t/m?, diém
th4p nhat 14 1,1 cm va diém cao nhét la 3,0 cm; d6 lun sau
12h gitr tai 40 /m?, diém thap nhét 14 2,0 cm va diém cao
nhét1a 4,5 cm. Taitru 7 d6 lun do dwoc sau 05 h quan trac,
diém gia tri th&p nhat Ia 2,1 cm va diém cao nhét 1a 3,0 cm;
dé 1an sau 12h gil tai 40 t/m?, diém gia tri thap nhat1a 2,4 cm
va diém cao nhét 12 3,4 cm. Vi két qua nhw vay dé lun nay
dat yéu cau dat ra ndm trong gi&i han cho phép khéng vuot
qua 5cm phi hop véi yéu cau dat ra cia VESTAS.

Bién luan cho két qua do lun trén tir thyc té thi cong do
viéc td chirc thi cong va kiém soat chat lwong thi cong tai
Tru sb 7 thwe hién tét hon tai Tru s 25. Thuc té cho thay d6
hoan thién ctia két cAu, gia tri thi nghiém tai cac tru nay khac
nhau la do thi cong tién hanh trong diéu kién gép rat d& don
thiét bi v&. Hon niva, khu vuc dw an subt thoi gian thi cdng bi
mua nhiéu, nén dat va cbt liéu bi am nén phai thi cong kha
vdi vang, lu ddm céac I6p cat, mot sb Iép cap phbi da d&m con
chwa dat yéu cau dé ra.

DPa dam cung cap khoéng ddng déu gitra cac dot cung
cap. Mot sb chuyén xe, chét lwong cét liéu da dam cép phéi
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- Loai 2 khong dat chuan. Cép phdi kém cling anh huéng
khoéng nho t&i chat lwgng lu dam va do hoan thién ctia cong
trinh.

3. Két luan
Thi nghiém moédun dan héi trén bé mat két cau bai cau
chinh dwoc gia c0 v&i lwdi dia ky thuat Tensar TX160 nén gia

tri dat dwoc la twong ddi cao mac du chét lwong lu dam va
hoan thién bé mét |&p cAp phéi da dam — loai 2 chwa that tét.

M6 dun dan héi trén bé mat cia cac 16p cap phdi da ddm
da thi cong hoan thién dwoc do dac dat yéu ciu ky thuat
khang dinh tinh hiéu qua cla vat liéu gia cb — lu6i dia ky
thuat 3 truc TriAx. Gia tri E,, dat dwoc I6n hon gép gan 2 1an
so v&i yéu cau gia tri E,, tr VESTAS./.
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So sanh ndi luc trong thanh bé chira tru diing thép...

gia tri I&n nhét tai vi tri cach day bé khoang 50cm dén 60cm
sau d6 gidm dan do hiéu trng bién tai day b&. Mé men cuc
b tai khu vc day bé dat gia tri Ién nhét tai vi tri cach day
bé& 20cm dén 30cm. Do chiéu day day bé 14y theo cau tao
thwerng méng (khoadng 5mm dén 6mm) nén d6 clrng clia day
bé thwérng nhd hon so véi thanh bé nén lién két néi than véi
day thweng khong dam bao lien két ngam clrng ma thudc
loai lién két ngam dan hdi, mé men cuc bo tai day bé khong
dat gia tri I&n nhét.

- Gia tri m6 men cuc bo tai khu vuc day bé thay déi phu
thudc vao do clring twong déi gitra thanh va day bé. Cu thé
véi mot bé chiva khi gitr nguyén cac thong sb thiét ké, chi
thay dbi kich thudc chidu day thanh bé ho&c day bé thi gia
tri mdé men cuc bo tai khu v day bé co sy thay déi vé gia
tri. Khao sat cu thé véi bé chira sb 2, gitr nguyén cac théng
sb thiét ké, chi thay ddi chiéu day thanh bé theo cac gié tri
t = 10,12,14mm. Két qua khao sat mdé men cuc bd tai khu
vic day bé sé 2 theo chidu day thanh bé thé hién & bang
3.3. M& men cuc bo I&n nhét tai vi tri cach day 0,3m. Thwe
hién twong tw, gitr nguyén cac théng sé thiét ké bé chira sé
2, chidu day thanh bé t = 10mm, thay ddi chiéu day day bé
theo cac gia tri td = 6, 8, 10mm. K&t qua khao sat mé men
cuc bo tai khu vrc day bé sé 2 theo chidu day day bé thé
hién & bang 3.4. Khi chiéu day day bé td = 10mm, md men
cuc bo dat gia tri 16n nhat tai day bé. Nhw vay, gia tri mé men
cuc bo tai khu vuc day bé thay ddi phu thudc vao kich thuéc
clia day bé va thanh bé. Trong cong thirc (3), cong thirc tinh
gan ding md men cuc bd Ién nhét tai day bé thi gia tri mo6
men cuc bo phu thudc vao hé sb a, lay cb dinh a = 0,1 véi
lién k&t ngam dan héi va a = 0,3 véi lién két ngam cing. Do
do, cong thire nay chwa phan anh chinh xac gia tri mé men
cuc bd trong tirng trwdng hop cu thé.

(tiép theo trang 72)

4. Két luan va kién nghi

- Bai bao da trinh bay viéc khao sat ndi lyc trong thanh bé
chtra try dirng thép dwéi tac dung clia ap lwe thay tinh theo
ly thuyét phi mé men va theo phan tich bang phan mém SAP
2000 ddi voi moét sé bé chira co kich thudc khac nhau, két
qué kh&o sat thé hién & bang 3.2.

Két qua tinh (rng suét trong thanh bé theo ly thuyét phi
m6 men c6 do tin cay cao, cé thé sir dung phwong phap tinh
don gidn hoéa nay trong thiét ké tinh toan bé chira tru ding.

Gia tri md men cuc bo tai khu vire day bé phu thudc vao
dé clrng twong dbi gitra thanh bé va day bé, gia tri nay thay
dbi theo tirng trdng hop cu thé theo kich thwéc cuia day bé
va thanh bé. Céng thirc tinh gan ding mé men cuc bd tai khu
vuc day bé chwa phan anh chinh xac dwoc gia tri mé men
cuc bd trong tirng trwérng hop cu thé. Do d6, can st dung
phuwong phap tinh c6 d6 chinh xac cao hon.

- Kién nghi thyc hién khéo sat véi quy mé rong va day
dd hon dé 1am c&n cv cho viéc lwa chon phwong an thiét ké
an toan, hop ly.

- Bai bao nay c6 thé str dung lam tai liéu tham khao cho
sinh vién nghanh Ky thuat xay dung ctia trwdng Dai hoc Kién
trdc Ha Néi./.
|
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Ap dung ly thuyét quan ly tic théi
trong thi cong nha cao tang tai Viét Nam

An application of the theory of instant management in High-rise building contruction in Vietnam

Tom tat

Trén thé gidi, khai niém quan ly tic thoi (Just in Time Management -
JIT) dugc ap dung rat phd bién trong san xuat va ché tao cong nghiép.
Xay dung tinh gon dang la mét lan song manh mé trong nganh cong
nghiép xay dung trén thé gidi. Cac nha nghién citu va nha chuyén
mén 6 Viét Nam ciing bat dau d€ tam dén lan song nay. Tai Viét Nam,
cac du an dau tu xay dung cdng trinh cao ting dang phat trién manh
vé s6 lugng va quy mé. Tuy nhién trong qua trinh thi céng cong trinh
cao tang, cac phuong phap thi cng phd bién hién nay van con ton tai
nhiing khé khan va han ché nhat dinh lam gidm muc tiéu cta du an.
Trong khi d6, nhiing dac trung co ban ctia JIT néu dugc phat huy sé la
cacyéu td rat quan trong, anh hudng truc tiép dén tién do, chat lugng
ctia mdt du an xay dung, gép phan quyét dinh gia thanh san pham va
hiéu qua san xuat kinh doanh ciia doanh nghiép xay dung. Trong bai
viét, tac gia dua ra cac co s6 khoa hoc vé quan ly tiic thai va phan anh
mét phan thuc trang thi cong xay dung nha cao tang tai Viét Nam,
nhan biét thai gian lang phi trong thi cdng d€ tir d6 dua ra mot s6
giai phap nham han ché dugc phan nao théi gian lang phi do.

Tir khéa: Xdy dung, cong trinh, Thi cong, Thi cong nha cao tdng, JIT

Abstract

In the world, the concept of Just in Time Management (JIT) is widely applied
in industrial production and manufacturing. Lean construction is a strong
wave in the construction industry around the world. Researchers and experts
in Vietnam are also starting to pay attention to this wave. In Vietnam, high-
rise construction investment projects are growing strongly in number and
scale. However, in the process of high-rise construction, the current popular
construction methods still have certain difficulties and limitations that hinder
the project’s aims. Meanwhile, the basic characteristics of JIT, if promoted,
will be very important factors, directly affect the progress and quality of a
construction project, and contribute to product cost dertermination, and
business efficiency of construction enterprises. In the paper, the author
provides the scientific basis forimmediate management and partly reflects
the actual situation of high-rise building construction in Vietnam, recognizes
the time wasted in construction to make recommendations to reduce wasted
time.

Key words: Construction, works, Construction, Construction of high-rise
buildings, JIT
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1. Dat van dé

Nganh xay dung la nganh kinh t& Ién cia nén kinh té
quéc dan, déng vai trd quan trong trong qua trinh sang tao
nén co sé vat chat - ky thuat va tai san cb dinh cho moi linh
vuc cla dat nwée. Nhidu cong trinh cao tAng dd, dang va sé
duwoc xay dung trén khap ca nwéc, déc biét 1a cac thanh phé
I&n v&i mat do kha cao nhdm dap rng nhu cau cla xa hoi.
Céc cong trinh nay dang tirng ngay lam thay ddi dién mao
dé thi tai Viet Nam. Tuy nhién bén canh sy phat trién, cac dw
an xay dung cong trinh cao tang con tén tai nhiéu van dé vé
chét lwong, tién d6 thuc hién, & nhiém méi trwong, an toan
lao déng,... Hay noi mét cach khac, ngoai nhirng nhirng hao
phi ctia qua trinh san xuét, sw Iang phi vé thoi gian, nhan
coéng, may mdc thiét bi, nguyén vat liéu,... da gép phan lam
gidm tinh hiéu qua cta dy an.

JIT (Just-in-Time Management - Quén Iy san xuét tic
thoi) 1a mot khai niém xuét hién tr dau thé ky 20 véi viec
Hang Ford da ap dung cac day chuyén lap rap theo phwong
cham JIT tir nhirng nam 1930. Henry Ford la ngudi da phat
minh va ap dwng phé bién cac day chuyén san xuét trong hé
thédng nha may cia minh. Tuy nhién, dé méi chi la so khai
ctia JIT. O Nhat Ban sau cudc khing hoang ddu mé ndm
1973, khi ma nhu cau thj trwdng bi giam xudng dang ké thi
JIT thu hat dwoc sw chd y Ién clia cong ching. Khi do thi quy
trinh san xuét theo mo hinh JIT nay méi dwoc hoan thién va
tdng két thanh ly thuyét. Hé thdng nay ciing duwoc Toyota
Motors ap dung trong san xuét.

Theo Koenraad Tommissen [1]: Quan Iy san xuét tirc thoi
Ia “mot triét ly san xut dwa trén sw loai bd ¢é chi dich nhivng
gi lang phi va dwa trén sy cai tién ndng suét lién tuc”. Thong
thwerng, khai niém nay cé thé hidu don gian 13 “muc tiéu” clia
san xuat 1& ding san pham véi ding sb lwong & ding noi
vao ding thdi diém”. Sw 1ang phi, khdng chi 13 cong strc, ma
con 13 nhitng khodn dau tw tai chinh va cac hoat déng khac
chi lam tang chi phi ma khéng tang gia tri.

Dén nay, trén thé gi¢i da co nhidu nghién ctu vé quan
ly trc thoi (JIT) trong nganh xdy dwng, cac nghién cru da
cho théy hiéu qua khi ap dung trong thwc t&. Tai Viét Nam,
van d& nghién ctvu ap dung JIT trong nganh xay dwng ciing
da dwoc chi y trong nhivng ndm gan day. Qua nghién ctru
tham kh&o céc tai liéu sach bao, cac nghién ctvu vé JIT trong
nganh xay dung da dwoc cong bd cho thay trong xay dung,
nhirng d&c trwng co ban cta JIT néu dwoc phat huy sé 1a
cac yéu td rat quan trong, anh huéng truc tiép dén tién do,
chét lwong ctia mot dy an xay dwng, gép phan quyét dinh gia
thanh san pham va hiéu qua san xuét kinh doanh ctia doanh
nghiép xay dwng.

2. Co s& khoa hoc vé ly thuyét quan ly tirc thoi
2.1. Khai niém vé quan ly tirc thoi

Phwong phap Just-In-Time (JIT) dwoc goi 1& san xuét
dang thoi didm (hay san xuét vira dang luc). JIT 1& mét bo
nguyén téc, cac cong cu ky thuat cho phép hé thdng san xuét

trong do cac ludng nguyén vat liéu, hang héa va san pham
truyén van trong qua trinh san xuét va phan phdi duoc lap
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xuét, van hanh may dén viéc bao tri,
stra chira...Ngudi ta mong mubn
coéng nhan cé thé diéu chinh va stra
chira nhd cling nhw thyc hién viéc
I&p dat. Trong hé thdng JIT ngudi ta
day manh don gian héa viéc 1ap dat,
lam thuén lgi cho nguwoi van hanh.
Trong hé théng JIT, cong nhan
khéng chuyén mén héa ma dwoc
huén luyén dé thwc hién nhiéu thao
tac, do vay ho co thé gitp nhirng
cbng nhan khéng theo kip tién do.
Nguwoi cdng nhan khdng nhirng co

Hinh 1. Hé thong kéo trong JIT

ké hoach chi tiét tirng bwéc sao cho quy trinh tiép theo co
thé thwe hién ngay khi quy trinh hién thei chdm dut. Qua do,
khéng c6 hang muc nao roi vao tinh trang dé khéng, che xtr
ly, khéng cé nhan cong hay thiét bi nao phai doi dé c6 dau
vao van hanh. Quan ly tic thdi con dwoc goi la San xuét
‘Kéo’ (‘Pull’), san xuét Pull cht clia cac cong doan sau, nén
mdi phan xudng chi san xuét theo yéu cau cua cong doan
ké tiép [2].

=> T nhitng diéu trén coé thé dwa ra khai niém vé JIT
(Just in time) la: “Dung san pham - v&i ding s6 lwong - tai
ding noi - vao ding thoi diém can thiét”.

2.2. Bac trung caa quan ly tiec thoi

T&n kho thap. Mét trong nhitng dau hiéu dé& nhan biét hé
théng JIT 1a lwgng tdn kho thap [2]. Lwong tdn kho bao gém
cac chi tiét va nguyén vat lieu dworc mua, sdn pham dé dang
va thanh pham chua tiéu thu. Lwong tdn kho thap c6 hai loi
ich quan trong. Loi ich ré rang nhét ctia lwong tén kho thap
la tiét kiém dwoc khong gian va tiét kiém chi phi do khong
phai (r dong vén trong cac san pham con tén dong trong kho.
Loi ich th& hai thi khé théy hon nhwng lai 1a mét khia canh
then chét cta triét Iy JIT, d6 1& tén kho ludn 1& ngudn lwc dw
trir d& khac phuc nhirng mét can ddi trong qua trinh san xuét,
¢6 nhiéu tén kho sé& 1am cho nhitng nha quan ly y lai, khong
cb gang khac phuc nhitng sw ¢cb trong san xuét va dan dén
chi phi tang cao. Phwong phap JIT lam giam dan dan lwong
tdn kho, tir d6 ngudi ta cang dé tim thay va gidi quyét nhirng
khé khan phat sinh.

B tri mé&t bang hop ly. Theo ly thuyét san xuét cb dién,
mat bang ctia cac phan xwéng thweng duoc bd tri theo nhu
cau xt ly gia cong. Hé théng JIT thwerng siv dung bd tri méat
béng dwa trén nhu ciu san phdm. Thiét bi dwoc sap xép dé
didu khién nhirng dong san phadm giéng nhau, cé nhu cau
l&p rap hay xt ly gibng nhau. D& tranh viéc di chuyén mot
khéi lweng chi tiét I6n trong khu vuc thi nguoi ta dwa nhivng
16 nhd chi tiét tlr trung tam lam viéc nay dén trung tam lam
viéc ké tiép, nhuw vay thadi gian che doi va lwong san phdm
dé dang sé& dwoc gidm dén mirc t6i thiéu. Mat khac, chi phi
van chuyén nguyén vat liéu sé gidm dang ké va khong gian
cho dau ra ciing gidm. Cac nha may cé khuynh hwéng nhé
lai nhung cé hiéu qua hon va may méc thiét bi cé thé sép
xép ga&n nhau hon, tir d6 tang cwéng sw giao tiép trong cong
nhan.

S dung céng nhan da nang. Hé théng JIT danh vai tro
ndi bat cho céng nhan da ndng dwoc huén luyén dé didu
khién tt ca nhirng cdng viéc tir viéc diéu khién quy trinh san

trach nhiém trong viéc kiém tra chat
lwong cong viéc cia minh ma con
quan sat kiém tra chat lwong cong
viéc clia nhirng cong nhan & khau
trwdc ho. Tuy nhién, phwong phap
nay c6 han ché 1a méat nhiéu thoi
gian va chi phi dao tao nhirng cong
nhan da nang dé dap (rng yéu cau clia hé thng.

St dung hé théng “kéo”. Hé théng JIT dung phwong
phép kéo dé kiém soat dong cong viéc, méi cong viéc sé gan
dAu ra véi nhu ciu cta khau ké tiép. Trong hé théng JIT, c6
sw thong tin nguwoc tir khau nay sang khau khac, do dé cong
viéc duwoc di chuyén “ding luc” téi khau ké tiép, theo dé dong
cong viéc dwoc két ndi nhau, va sy tich Idy thira tdn kho gitra
cac coéng doan sé dwoc tranh khai. Tuy nhién van phai co vai
chd tén kho vi cac hoat dong khong duoc lam ngay. Biéu nay
dan dén viéc cac tram sau phai c6 théng tin vé nhu ciu dau
vao thich dang cla né truwdc thdi gian dé& cho phép né lam
viéc, hodc c6 thé cé mot kho dém gitra cac tram va tdn kho
trong kho dém giam dén mot mae nao do.

Cach tiép can 5S. Theo tr gbc tiéng Nhat, 5 chiv S trong
mo hinh 5S 13 viét tat cla Seiri (Sang loc), Seiton (Sap xép),
Seiso (Sach s&), Seiketsu (S&n séc), Shitsuke (S&n sang).
Muc dich chinh chinh cta 5S la loai bé cac lang phi trong san
xudt, gidm thiéu cac hoat déng khéng gia tang gia tri, cung
cAp mot moi trwdng lam viéc véi tinh than cai tién lién tuc, cai
thién tinh trang an toan va chét lwong.

2.3. Khd néng 4p dung mé hinh JIT trong cong tac té chirc
thi cbng xay dwng tai Viét Nam

Cac khai niém JIT cé tac dong Ién t&i viec quan ly qua
trinh van chuyén va cung (rng vat tw, may méc, cung &ng
nhan coéng va t& chirc mat bang trong cong tac xay dung.
Do cac han ché vé kho béi cling nhw khéng gian st dung
trén cong trwong viéc ap dung khai niém quan ly tic thoi
(JIT - Just in Time Management) hoan toan cé thé nang cao
chét lwong sé&n phdm, naéng suét lao dong va lgi nhuan cua
cbng viéc.

Kanban — card- hé théng kiém soat kaban trong JIT va hé
thdng kéo. Kanban Production Control System:Mét hé théng
thé bao hay hé théng kiém soat san xuét kéo s dung don
gian va dé& quan sat dé& kiém soat di chuyén ctia nguyén vat
liéu gilra trung tdm cong viéc cling nhw cac trung tam san
xuét bd sung nhirng nguyén vat liéu méi cho nhivng thir ma
da dwoc gt dén cho trung tdm cong viéc tiép theo. Kaban
thwe chat 1a mot cai thé hay nhan dan vao cac chi tiét bo
phan dé c& noi san xuét st dung mot chi tiét s& béc nhan
(thé do) gri quay lai d&t hang cho noi san xuét trroc san
xuét. Mét hé théng kanban dwoc gan véi hé thdng kéo. bdi
vi thé kanban dwoc st dung dé& kéo phu tiing, thiét bi cho
cac buadrc tiép theo clia qua trinh san xuét chi khi nao ching
duwoc yéu cau.
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Bang 1. Két qua nhan dién cac lang phi trong cong trudng thi cong nha cao tang

Stt

M6 ta cac loai lang phi

1

Lang phi vé co s& vat chat va may moc thiét bi: dw thira may méc thiét bi, may maoc thiét bi khéng dwoc str dung
hét cong suat, khong co6 bién phap tan dung cdng sudt may maéc khi dw thira, kho bai khéng dwoc tan dung...

Lang phi vé nhan luc: Thiva lao dong, khéng cé viéc dé bé tri cho lao dong, khéng b tri cong viéc phi hop voi
nang lwc va chuyén mén, khéng tao méi trvdng th‘uén loi d& nguwoi lao dong phat huy duoc stre sang tao, khong
td chirc dao tao chuyén mén dé nang cao tay nghé cho lao dong

Lang phi thoi gian do cho doi hay tri hoan: Cong nhan, thiét’bi khong thé tién hanh cong viéc do phai che mét hoat
dong khac két thic hoac phai ch® nguyén vat liéu chuyén dén. Didu nay da gay khé khan cho viéc xay dung quy
trinh san xuat 6n dinh, gidm thoi gian chét gitra cac cong doan.

Léng phl vé vén chuyén, di chuyén: Trong qua trinh san xuét, nguyén liéu, trang thiét bi, ban thanh pham phai van
chuyen qua giai doan trung gian do viéc sap xép noi lam viéc khéng hop ly, quy trmh san xuat khéng phu hcyp
Dién hinh cac day truyén trong thi cong nhiéu khi khong lién tuc véi nhau do d6 can cé cong nhan van chuyén qua
cac giai doan trung gian gay lang phi thoi gian, chi phi nhan cong

Lang phi trong hoat déng: Pay la loai lang phi khé nhin thdy rd va phan 16n & an trong cac hoat dong thwéng ngay

ctia mdi nguwdi khi phai diing nhidu thoi gian, ngudn lwe khéng can thiét d& hoan thanh cong viéc.

Lang phi do tén kho thanh pham, bén thanh pham, sén xuat du thira: Pa sb cong trudng dy tri vat liéu 16n ma
khéng c6 cac phuong phap dw bao nhu cau phu hop theo tién dd cong viéc

Léng phi do cac dong tac thira: Khi nguoi cong nhan lay mot chi tiét san pham Ién, dat xudng hay tim kiém san
ph&m chi tao ra cac clr ddng. Cac cir ddng nay khong lam gia ting gia tri cho chinh chi tiét san phdm dé.

dung chi phi I&n hon rat nhiéu nganh khéc.

Léng phi do khuyét tat san pham: San pham 16i gay tén thét chi phi truc tiép cho doanh nghiép, kéo theo céc chi
8 | phi gian tiép nhw chi phi khac phuc, chi phi ti€u hay, chi phi boi thwdng gidi quyét khiéu nai. Dac biét van dé xay

Té chire lao déng va bd tri mét bang trong JIT. T chirc
lao déng trong JIT. C6 hai nguyén téc trong té chirc lao déng
trong hé thdng san xuat JIT: tiéu chudn hoa cac coéng viéc va
trao quyén cho ngudi lao dong.

+ Nguyén t&c 1:Trong viéc tiéu chuan hoa cong viéc, viéc
xay dwng cac ban huéng dan cong viéc trong hé théng JIT
dua trén: thoi gian chuén (thoi gian can thiét dé hoan tat
moét thao tac phu thudc vao nhu cau cla khach hang); trinh
tw thao tac hay theo quy trinh; lwgng tén kho chuén sdn cé
ma moi cdng nhan riéng 1é can c6 dé hoan thanh cong viéc
clia minh.

+ Nguyén tic th& 2: Trao quyén cho nhan vién. Pay 1a
nguyén tac bat di bat dich trong JIT. Ngwdi lao dong trong
hé théng JIT dwoc Gy quyén giao trach nhiém dén tivng ca
nhan dé tir d6 tao ra mét td chirc linh hoat nhu mét thé hiru
co, ma trong né méi thanh vién lao déng tich cwe, théng tin
ndi bd dén tirng ca nhan, ¢ tinh than sang tao cting muc tiéu
hwéng téi khach hang

T4 chirc mat bang san xuét trong JIT: B4 tri san xuét theo
qué trinh, hé théng san xuét dinh hwéng theo khach hang
nén b tri mat bang sao cho khoang cach di chuyén gitra cac
noi lam viéc clia khach hang la ngén nhét. V&i muc tiéu 1a
tbi thidu hoa khodng cach, téi thidu hoa chi phi van chuyén.
Xay dwng thanh céc ludng cdng viéc cang gan nhau cang tét.

Quan ly Kaizen (cai tién lién tuc). Cai tién lién tuc la mot
hoat ddng trong tam trong bét clr doanh nghiép nao muén

ton tai va phat trién trén thj truong canh tranh khéc liét nhu
ngay nay. Bac bjét trong mét hé thong ap dung JIT thi Kaizen
la khong thé thiéu duoc.

3. Thwe trang thi cdng nha cao tang tai Viét Nam
3.1. Bac diém cta nganh xay dung

Xay dwng & nganh san xuét vat chat doc lap cé chirc
néng tai san xuat tai san cd dinh cho nén kinh té quéc dan.
N6 tao nén co s& vat chat cho xa hoi, tang tiém lyc kinh té
va quoc phong clia dat nwéc. Hon thé niva, dau tw xay dwng
gan li&n v&i viéc tng dung cac cong nghé hién dai do d6 gép
phan thiic ddy sw phat trién ctia khoa hoc ky thuat déi véi cac
nganh san xuét vat chat. N6 c6 tac déng manh mé téi hiéu
qua cla qua trinh san xuét kinh doanh. Vi vay, mot bd phan
I&n ctia thu nhap quéc dan néi chung va quy tich luy néi riéng
véi von dau tw, tai tro clia nwédc ngoai dwoc str dung trong
[inh virc xay dwng [4], [6].

So v&i cac nganh san xuét khac, nganh xay dwng co
nhitng d&c diém kinh té& ky thuat dic trung, dwoc thé hién
r4t rd & san phdm xay I&p va qua trinh sang tao ra san pham
clia nganh.

+ D&c diém clha san pham xay I1&p la cé quy mo 1on, két
chu phtrc tap, thoi gian st dung lau dai, c6 gia tri I&n doi hoi
cac nha xay dung phai dy doan trwdc xu hwéng tién bo xa
hoi dé tranh bi lac hau. Phong cach kién trac va kiéu dang
mot san phdm can phai phii hop véi van hod dan toc. Trén

thuc té, da co khong it cac cong trinh xay

dwng tré thanh biéu twong cla mét qudc

Ké baach Mac dinh khdi Sfun bain,
clmg  vike limmg v oo van chuyves
(ke bopch o Ty Gng glal o tip kit o .
uien diap doan thi cing kho comg
nsmg

Phén phi cung gia nhw chtia Mét cot & Ha noi, thap Ephen
imy cho mimg & Pari... va do d6 chat lwong cla céac cong
bed  phan  san trinh xay dwng cling phai dwgc dac biét
xullf cht'y. N6 khéng chi anh hudng téi tudi tho

©] [  [o

Hinh 2. Cong tac cung rng vat liéu trén cong trudng xay dung

clia codng trinh va con anh hwéng t&i sy an
toan cho nguoi str dung.

+ San phdm xay 1&p mang tinh tdng hop
phat huy tac dung vé mat kinh t&, chinh
tri, ké toan, nghé thuat... N6 rt da dang
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nhwng lai mang tinh doc 1ap, méi mét cong trinh dwoc xay
dwng theo mot thiét ké, ki thuat riéng, cé gia tri duw toan riéng
va tai mot dia diém nhat dinh, noi san xuét ra san pham ciing
ddng thoi la noi sau nay khi san phdm hoan thanh dwoc dua
vao st dung va phat huy tac dung. Nhirng dac didm nay cé
tac dong I6n téi gia tri san xuét nganh xay dung.

+ Quaé trinh tw khi khéi cong cho dén khi hoan thanh céng
trinh ban giao va dwa vao st dung thuwdng kéo dai. N6 phu
thudc quy moé va tinh chat phirc tap vé kj thuat cia ting
cbng trinh. Qua trinh thi céng dwoc chia thanh nhiéu giai
doan, méi giai doan thi céng lai chia thanh nhiéu céng viéc
khac nhau, cac céng viéc chi yéu dién ra ngoai tréi chiu tac
doéng ratIén cla cac nhan td méi trwéng xau nhw mwa, nang,
IG, lut... doi héi cac nha xay dwng phai giam sat chat ché
nhi*ng bién dong nay dé& han ché dén murc thap nhat nhirng
anh hwéng xau cua no.

+ San pham xay dung 1a s&n phdm don chiéc va dwoc
tiéu thu theo cach riéng. Cac san phdm duwoc coi nhu tiéu
thu trwére khi dwoc xay dwng theo gia tri dy toan hay gia thoa
thuan véi chi dau tw (gia du thau) do dé tinh chat hang hoa
clia san pham xay lap khong dwoc thé hién rd bdi vi san
pham xay l4p la hang hoa dic biét.

Nhw vay, Nhitng d&c diém clia nganh xay dwng khién
cho viéc ap dung Justin-Time vao trong xay dwng cé nhirng
dac thu riéng biét.

3.2. Thuc trang cbng tac cung teng vat tw trén cong trirong
xay dung

Qua kh&o séat cho thay, hién nay trén cac cong trwong
thi cong xay dwng nha cao tAng cong tac cung trng vat tw
van dwoc thye hién theo mé hinh cltia hé théng san xuét ddy
(Push System):

Viéc cung trng vat tw trén cong trudrng theo hé théng day
c6 rét nhiéu rdi ro nhw vat liéu lwu kho va dién tich kho bai
la rt lon.

3.3. Thuec trang thoi gian 1ang phi trong thi cdng xay dung
nha cao tang

Thuc té hién nay trong thi cdng xay dwng nha cao tng cé
rat nhiéu thoi gian lang phi, cu thé:

4. Pé xuét ap dung ly thuyét quan ly tirc thei trong thi
cong nha cao tang tai Viét Nam
4.1. X8y dung van héa doanh nghiép

(1) Xay dwng phong cach lam viéc chuyén nghiép, hién
dai

Doanh nghiép can xay dwng mot phong cach lam viéc
theo hwéng hién dai, cdng nghiép, chuan héa quy trinh 1am
viéc trong co' quan. Cac ludng théng tin, can dwa ra cac
quyét dinh kip thoi dé giai quyét nhitng kho khan, vwéng
mac dé dam bao tién do cda dw an.

- B4 tri nhan sw hop ly: Viéc bd tri nhan su tham gia thi
c6ng du an phai ding chuyén nganh, hop ly d& dam bao két
qué cong viéc thwe hién duoc tét nhat.

Xay dwng, hoan thién quy trinh lam viéc. Viéc thwc hién
theo dung quy trinh la mot gidi phap khong chi nang cao hiéu
qua cla dy an tdng thé ma con tranh méc phai nhirng sai st
trong tirng hang muc, tirng coéng viéc cu thé trong qua trinh
thi cong. Thiét lap cac quy trinh quan ly thi cdng béng cach
thwe hién cac cong viéc cu thé.

Xay dwng hé théng van ban quan ly ndi bo. Hé thdng van
ban quan ly néi bd ctia doanh nghiép bao gdm cac van ban:
Diéu lé, cac quy ché, quy dinh vé hoat déng, kinh té, tuyén
dung, thda wéc tap thé... phuc vu cho céng tac quan ly noi
bo.

Xay dwng chién lwoc phat trién nhan lwc. D& c6 mot mai
trwdng lam viéc cho cac can bd, cdng nhan vién clia doanh
nghiép xay dwng that sy thoai mai, coi doanh nghiép nhw la
mot ngdi nha chung dé tat ca cac thanh vién déu 1am viéc hét
minh, hang say, sang tao trong cong viéc va dat hiéu qua cao
nhét trong cong viéc. Cac doanh nghiép can xay dwng ban
hanh quy dinh van hoéa lam viéc cia co quan.

4.2. Ap dung khai niém hé théng kéo trong mé hinh JIT
nham hop Iy héa cong tac cung tng vét liéu trén céng
trirong

Cung (rng vat tw khi xem xét trong mét day chuyén cong
tac cu thé c6 thé thay hé théng kéo duoc thuc hién nhw sau:
Vat tv dwoc kéo vé cong tac dang trién khai xuét phat twr
chinh nhu cAu clia cong tac dé. Khi cong tac d6 bi gian doan

Ké hoach Xac dinh khii Muia bin, Phin phéi cung
cong  vie ligmg vt tu vim chuyén img cho timg
iké  hoach »| furomp img gam of tipkethru | _| b9 phin sin
tién di) doan thi chng kho chne xud
truomg
1 [E (3) (4)

Hinh 2. Cong tac cung (rng vat liéu trén céng trudng xay dung

Nhu cau Ra tién hidu 56 phan
cika chng el b plin UM UM
the dang Cung tmg kéo vat or vie
thyrc hagn wong infomg

Leru kho tan
thiri- chuyen
chi cong tac

- 1
v Cau

C1y

i3

{43

Hinh 3. Ap dung hé théng “kéo” trong cong tac cung (rng vat tu trén cong

truong xay dung
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Hinh 4. Cac bu'éc van hanh hé thong Kanban trong thi cong xay dung nha cao tang

hay tam dirng thi khéng xuét hién nhu cau “kéo” nay. Yéu
cau kéo tir cong doan sau dwoc chuyén |&n cong doan trwdc
va trong qua trinh dap &ng dwoc thwe hién yéu cau nay tw
ban than céng doan truwéc sé xuat hién yéu ciu kéo cho céng
doan trwdc niva.

Dé c6 thé ap dung hé théng kéo trong cung trng vat tw
trén cong trwdng xay dwng mot cach phu hop va hiéu qua
can tap trung vao céac bién phap sau:

+ Ap dung hiéu qua khi céng viéc co tinh 14p di 1ap lai:
Trong cac cdng tac c6 tinh lap di lap lai cung v&i cac 16 vat
tw - vat liéu can cung &ng phu hop, viéc “kéo” vat tw vé cong
trwong hay viéc “kéo” vat tw vé cac cbng tac dang trién khai
sé& nhip nhang va hiéu qua.

+ Phat huy vai trd khach hang ctia méi cong doan trong
quy trinh s&n xuat hay clia mdi cong tac thi cong trén cong
truong dé ddm bao va nang cao chét lwong vat tw - vat liéu
dau vao.

+ Can két hop chat ché gitra nha san xuét, nha cung cap
va cong trdng xay dwng (cung cap vat tw, may maoc thiét bi,
nhan coéng vv...) dé& khau cung (ng ludn dap trng du - ddng -
kip th&i khdng bi gian doan.

4.3. Nang cao chét luong céng trinh va dé tin cay

Hé théng JIT ddi hdi cac mic chat luwong
cao. Nhitng hé théng nay dwoc gai vao mot
dong cong viéc lién tuc, nén sy xuét hién ctia nhirng truc tréc
do chét lwong kém sé tao sy pha v& trén dong cdng viéc nay.
Dé tranh bt clr sw ngirng viéc nao hodc nhanh chéng giai
quyét truc trac khi ching xuét hién. Céng ty xay dwng c6 thé
ap dung ba giai phap mii nhon cta hé thdng JITdé xt& ly van
dé chét luong:

+ Thiét ké& chat lwong cho san pham va qua trinh san
xuét. Thuc té cho thay hé thdng JIT san xuét san phadm dwoc
tiéu chuan hoa sé dan dén tieuchuan hoéa cac phwong phap
lam viéc, cac cong nhan rat quen thudc véi congviéc cia ho
va st dung cac thiét bj tiéu chuén hoa, tat ca nhirng van dé
trén s& dong gop lam tang chéat lwong san pham & cac khau
cla qua trinh san xuat. Doanh nghiép can xay dwng mét
bang tiéu chuan vé san pham ddng thdi xac dinh luén tiéu
chuén vé phwong phap lam viéc, giai doan dau can giam
sat chat ché quy trinh nay sau dé sé tao dwgc thoi quen cho
céng nhan. Hoan thién khat khe t tirng khau sé lam cho
chét lwong san pham dwoc nang cao.

+ Yéu cau cac nha cung cip giao nguyén liéu va cac bd
phan san phdm c6 chat lwong cao dé gidm thidu truc tric do

hang héa dem t&i. Néu dat dwoc yéu ciu nay, thdi gian va
chi phi kiém tra hang hoa c6 thé dugc loai bé. Doanh nghiép
can c6 nhirng cam két chac chan véi nha cung cap nguyén
vat liéu.

+ Lam cho cbng nhan c6 trach nhiém san xuét nhing
hang hoa c6 chat lwgng cao. Bieu nay doi héi phai cung cap
thiét bi va cong cu lam viéc phu hop, huén luyén phuwong
thirc lam yiéc thich hgp cho c:(“)ng~ nhan, huan luyén trong do
Iuié’ng 9hét lwgng va phat hién 16i, d@ng’vién cOng nhan cai
tién chat lwong san phdm va khi cé sy ¢b xay ra thi tranh tha
sy cOng tac clia cong nhan.

4.4. Van hanh hé théng Kanban

Kanban la mot co ché quan ly lién két cac hoat ddng thi
cong va chia sé cac thong tin can thiét gitba cac thanh vién dw
an. Cac thong tin trén Kanban dwa vao ban ké& hoach tuan,
nhwng Kanban thi dwgc phat hanh méi ngay chir khéng phai
mai tudn, trlr Kanban phu trg. C6 thé tb chirc bé may dy an
theo cac b phan nhw sau: bd phan quan ly, b phan thi cong
va bd phan hé tro thi cong; ho&c linh ddng hon tuy thude vao
quy md dy an va loaj cdng trinh. Ky sw céng trwdng dwong
nhién la thuéc bé phan thi cong, can bd kiém soat lam cong
viéc hd tro thi cdng va phat ra cac yéu cau thi cong (Kanban
cung cap). Kanban sé dong vai trd thong tin cho cac bén,
quan ly tién d6 thi cong va quan ly an toan lao déng; theo cac
chu trinh van hanh nhw sau:

+ Buwéc 1: dwa trén ‘ban tién dd trién khai sau tuan’ (theo
hé théng Last Planner), ké& hoach tudn dwoc thiét 1ap bdi tat
ca cac thanh vién dw an.

+ Budc 2: dya trén ké hoach tuan, tat ca cac Kanban
cung cap va tiéu thu dwoc in ra cho ttvng ngay.

+ Buwdc 3: chi dan an toan va cac tham khao vé tai nan
lao dong dwgc thém vao trong Kanban.

+ Bwdce 4: Kanban dwoc phéan loai theo ngay va theo ky
suw cOng treong dam trach.

+ Buoc 5: hang ngay ky su cong truong sé lay ra cac
Kanban tir hgp thw ctia ho dé bat dau thi cong.

+ Budc 6: ki sw cong trudng lwu y lai cac thdng tin vé& an
toan lao déng cho cdng nhan va trién khai cdng tac cho ho.

+Buoc 7: ky sw cong treong dién day dd cac thong tin vé
qua trinh céng tac thuc té trén cac Kanban tiéu thu.

+ Buwdec 8: ky sw cong ’gru’b’ng tach d@i 2 Kanban ra, gitr
lai Kanban cung cap dé dbi chiéu khi can thiét, gti lai cac

Kanban tiéu thu trong hop thuw. ;
(Xem tiéep trang 97)
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St dung anh vién tham va GIS thanh lap ban do
I6p dat pha thanh phd Ha Néi nam 2020

Using remote sensing and GIS to make a land cover map of Hanoi 2020

Tom tat

Ban dé thong tin 16p dat pha cac khu d6 thi la
tai liéu quan trong d6i véi cac nha quy hoach va
quan ly d6 thi. Hién nay, con rat it cacnghién
cifu va cac ban do 16p dat pha d6 thi dacbiétla
cacnam gan day. Ha N6i 1a mét dé thi lén co rat
nhiéu cac quy hoach dang dién ra vi vdy muc dich
cta bai bao nay gidi thiéu cach thanh lap ban do
16p dat pha khu vuc Ha Noi ndm 2020. St dung
phuong phap phén loai dinh hudng déi tugng
dua trén canh anh vé tinh Landsat da thanh lap
dugc té ban do I6p dat phi nam 2020 ctia khu
vuc Ha Ndi. Pay la phuang phap c6 d6 chinh xdc
cao trong viéc boc tach caclop dat phi dac biét
la l6p dat d6 thi cta nhiing khu vuc c6 mat dé dé
thi cao. Két qua nghién ciiu nay la tai liéu hiiu
ich di véi cac nha quy hoach, quan ly dé thiva
cacnha khoa hoc nghién citu trong linh vuc nay.
Tir khéa: Ldp phi ddt, vien thdm, phdn mém
eCognition, gis, ArcMap

Abstract

For urban planners and managers, land cover maps of
urban areas are essential documentation. However,
there have been limited studies and maps of urban
land cover, particularly in recent years. Since Hanoi

is such a vast city with remarkable development, the
goal of this study is to show how to generate a land
cover map of the Hanoi area in 2020. Using an object-
oriented classification method based on Landsat
satellite images, the authors have established the
2020 land cover map of the Hanoi area. This is a highly
accurate method in removing soil cover, especially the
urban soil layer of areas with high urban density. The
findings of this study are important resource for urban
planners, managers, and researchers in this.

Key words: Land cover, remote sensing, eCognition, GIS,
ArcMap
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1. Gi¢i thiéu
1.1. Khai niém bén dé I6p dat phu

L&p pha dat la déi twong nghién cleu ctia nhiéu nganh nhw quy hoach,
quéng ly dat dai, néng nghiép, lam nghiép, méi trwéng, ... nén co rat nhiéu
dinh nghia vé I6p pha dét. Thw vién D liéu tai nguyén thién nhién Australia
dinh nghia: L&p phi dat la bé mat vat ly cta Trai dat bao gdm céc loai thwc
vat ban dia, d4t, da 16 thién va nwéc, cling nhw cac yéu td nhan tao nhw 1am
nghiép, néng nghiép va xay dung. L&p phu dat thwong dwoc phan biét béi cac
mau d&c trwng trong phwong phap vién tham. Kha nang dé do dac va bao céo
xu hwéng bién dong I&p phi méat dat qua thai gian 1a rat quan trong.

Theo co quan Quan ly Khi quyén va Dai dwong Quéc gia Hoa Ky (NOAA),
cac khai niém I6p pha dat va st dung dat thudong dwoc siv dung thay thé cho
nhau nhwng thuwc t& cac khai niém nay la rat khac biét. Theo do, I&p pha dat &
canh quan duwoc ghi lai gdm nhirng thanh phan b& mét bao gdm: rirng, nwéc,
thwe vat, cac loai dat, da va co s& ha tAng dé thi (nhitng cong trinh kién tric
bao trim bé& mat d4t) hién dién va quan sat dwoc. Lép phi dat cé thé duoc ghi
nhan va dwoc ndi suy bang anh vé tinh va anh hang khéng. St dung dat dwoc
dinh nghia la cac hoat déng kinh t& xa hdi tai mot don vi 1anh tho, nhwng cac
hoat ddng nay cé hay khéng dwoc thé hién nhw cac dac tinh clia Iép phi dét.

C6 thé thay, cac khai niém vé 16p pha dat (land cover), st dung dat (land
use) va hién trang st dung dat (existing land use) dang dwoc st dung mot
cach thiéu chinh xac, khéng nhét quan vé phwong phap thanh lap va vé hé
thdng chu giai, gay khé khan cho viéc st dung ban dd két qua.

Co6ng nghé thdéng tin da va dang phat trién manh mé, tham nhap hau hét
cac nganh khoa hoc, cac hoat déng thuwe tién va nghién ctru. Cac thanh tuu
khoa hoc ky thuat tién tién clia cdng nghé dién tlr, vién thong va tin hoc da tao
ra nhirng bwédc d6t pha méi trong cong nghé vién tham va GIS. Anh vé tinh voi
ham lwgng thong tin Ién, dwoc thu nhan trén nhiéu dai séng dang 1a ngudn di
liéu phong phu va trwc quan gitp cho cac nghién clru vé bé mét va cac qua
trinh tw nhién trén mat dat mot cach hiéu qua.

Coéng nghé xt ly, phan tich va suy giai cac dbi twong dia ly nhat 1a I¢p pha
bé& mat da co6 nhiéu tién bo. Vi thé phwong phap xay dwng thanh lap ban db
I&p phd bang céng nghé vién tham va GIS 1a mét phwong phap hién dai, co
nhiéu wu thé vuot trdi so véi cac phwong phap truyén théng nhuw tiét kiem kinh
phi, thoi gian, strc lao ddng va ddm bdo dd chinh xac cao. N6 tré thanh mét
nhu cAu thiét yéu trong cong tac nghién ctru khoa hoc, déc biét 1a nghién ctru
cac hién twong tw nhién va xa hoi. Trong d6, cac loai tai nguyén dat, nwéc va
cac van dé& moi trweong 1a mot trong nhivng huwéng duwoc quan tam nhiéu. Viéc
xay dung ban dd I&p phi sé 1a co s& cho cong tac quy hoach téng thé kinh té
xa hoi ctia dia phuwong.

1.2. Khéi niém vé vién tham va GIS

Coéng nghé vién tham 1a nganh
cbng nghé cao, dwoc tich hop tw
nhiéu nganh khoa hoc céng nghé
khac nhau, &rng dung réng rai va
c6 hiéu qua thiét thuc trong nhiéu
linh vwc. Theo nghia réng, vién
tham la mén khoa hoc nghién ctru
viéc do dac, thu thap théng tin vé
mot dbi twong, sw vat bang cach
st dung thiét bi do qua tac déng
mot cach gian tiép (vi du nhw qua
cac budc séng anh sang) voi déi
twong nghién ctu.

A *
\E
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i

[1=s F=4d

Hinh 1. C6ng nghé vién tham
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Hinh 2. Hé thong thong tin dia ly GIS

Hinh 3. Thanh pho Ha Noi

Hinh 4. Anh landsat khu vuc Ha Noi

Trong vién tham, nguyén tic hoat déng ctia né lién quan
gitra séng dién tir, tr ngudn phat va vat thé quan tam. 1.
Ngudn phat nang lwong (A) - yéu ciu dau tién cho vién tham
la c6 ngudn ndng lwong phat xa dé cung cap néng lwong
dién tr t&i dbi twong quan tam. 2. Séng dién tir va khi quyén
(B) - khi ndng lwong truyén tir ngudn phat dén dbi twong,
né sé di vao va tuwong tac véi khi quyén ma né di qua. Sw
twong tac nay coé thé xdy ra lan thir 2 khi nang lwong truyén
tir dbi twong t¢i bo cam bién. 3. Sy twong tac véi dbi twong
(C) - mét khi nang lwong gap ddi twong sau khi xuyén qua
khi quyén, né twong tac véi ddi twong. Phu thudc vao dac
tinh ctia d6i twong va séng dién tr ma ndng lwong phan xa
hay birc xa ctia déi twong cé sw khac nhau.

Hé théng thong tin dia ly GIS (GIS — Geographic
Information System) la mét tap hop co6 td chirc clia phan
ctrng, phan mém, co s& di liéu va con ngudi duoc thiét ké
dé thu nhan, lwu trie, cap nhat, thao tac phan tich lam md
hinh va hién thj t&t ca cac dang théng tin dia Iy cé quan hé
khéng gian nhdm giai quyét cac van dé vé quan ly va quy
hoach.
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GIS sé& lam thay déi dang ké téc d6 ma
théng tin dia ly dwoc san xuat, cap nhat va
phan phéi. GIS ciing lam thay dbi phwong
phap phan tich di liéu dia ly, hai wu diém
quan trong cla GIS so v&i ban db gidy la:

- D& dang cap nhat thong tin khéng gian.

- Tdng hop hiéu qua nhiéu tap hop dir liéu
thanh mét co sé dir liéu két hop.

GIS lwu gil thong tin v& thé gidi thuc dudi
dang tap hop céac 16p chuyén dé co thé lién
két v&i nhau nhe cac dac didm dia ly. Didu
nay don gidn nhuwng vé cung quan trong va
la mét cdng cu da nang da dwoc chirng minh
la rAt c6 gia tri trong viéc giai quyét nhidu van
dé thuwc té, tir thiét 1ap tuyén dudng phan phéi
clia cac chuyén xe, dén lap bao céo chi tiét
cho cac tng dung quy hoach, hay mé phéng
sw lwu théng khi quyén toan cau.

1.3. Gidi thiéu khu viee nghién ctru

Thanh phé Ha Noi c6 toa do dia ly tir 20034’ dén 21025’
Vi @6 béc va tr 105017’50” dén 106001°50” kinh dd déng
nam trong pham vi déng b&ng Béc Bd. Sau Ian m& rong dia
gi¢i hanh chinh vao thang 8 nadm 2008, thanh phd cé dién
tich 3.348,5 km? (theo s6 liéu thdng ké ndm 2008), nam & ca
hai bén b& séng Hdng nhwng tap trung chi yéu & hiu ngan.

Trong d6, phan 16n dién tich cia Thanh phé la ving déng
bang, thp dan tir Tay Bac xudng Déng Nam theo hwéng
dong chay cta séng Hong. Pia hinh ddng bang la phu hop
cho cac hoat déng san xuét néng nghiép va phat trién db thi.
Vi tri va dia thé ctia Ha Nai thuan loi dé tré thanh trung tam
chinh tri, kinh t&, v&n hoa, khoa hoc va dau méi giao théng
quan trong cla Viét Nam.

Ha N&i c6 hai dang dia hinh chinh la ddng béng va dbi
nui, tai khu vre nghién ctu thi da phan 1a déng bang. Pia
hinh Ha N&i c6 anh huédng nhiéu t&i viéc bd tri va phat trién

mang ludi giao thdng.
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Nan anh
L3
Tang cuimg chiat lugmg anh
¥
Thiét lip chi gidi cho phén loai
'
Phan manh anh va xem
céc dic tmg cia doi twong anh
!
Thiét lip cdic chi 56 khic
¥
Lip b quy tic cho phin loai dnh

Hinh 5. S d6 quy trinh xtr ly anh trén .
eCoghnition

Thiét lip thang tin 1&p ddt d6 thi

¥ e

Thiét lap thang tin lop mat nurdc o
)

Thiét lip thong tin lop thye vt

Gép 3 lop théng tin v hién th
¥
Bién tip va trinh bay bin dé

Hinh 7. Quy trinh bién tap ban d6 bang
phan mém ArcGIS

Theo nghi quyét s& 15/2008/QH — 12 ngay 29/5/2008,
tha d& Ha Néi ngay nay c6 29 don vi hanh chinh c&p huyén,
quéan va twong dwong.

2. Dir liéu va xiv ly s6 liéu
2.1. Gii thidu énh vién tham s dung va céch Iy anh

Déi v&i Viét Nam, ching ta c6 08 ngudn cung cép di liéu
vién tham mién phi:

Landviewer; Copernicus Open Access Hub; Sentinel
Hub; NASA Earthdata Search; Remote Pixel; Google Earth;
NOAA Data Access Viewer; USGS EarthExplorer.

) Cég dir liéu &nh vé tinh mi&n phi trong EarthExplorer |a
rat nhieu: tir di liéu quang hoc va radar’cfja hinh anh vé
tinh thoi tiét dén ban dé do cao ky thuat so. Cé nhirng hinh
én’h vé tinh mién phi thoi gian dai dép 40 nam twr cac hé
thong Landsat ciia USGS-NASA va nhieu di¥ liéu tir cac cam
bién tlr xa khac cliia NASA (Terra va Aqua MODIS, ASTER,
VIIRS, v.v.). Tai day ngwdi dung cé thé tai cac bo di liéu
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Hinh 6. Dung chi sé6 khoang cach dé tang cudng ho trg viéc 1ap bo
qui tac va giai doan anh

Hinh 8. Lép dat db thi

ma ngudn mé& dwoc cung cip dwéi sy hop tac cta ISRO
(Resourcesat-1 va 2), ESA (Sentinel-2) va mét s hinh anh
vé tinh dé phan giai cao thwong mai (IKONOS-2, OrbView-3,
di liéu SPOT lich st). D liéu co thoi gian dai sé gilp cac
nha nghién ctru co sb lieu d& phan tich sw thay dbi ctia cac
déi tuong theo thoi gian. DA tai xudng hinh anh vé tinh mién
phi clia USGS, ching ta can cai dat Ung dung Tai xubng
hang loat (Bulk Download) Tuy thudc vao cam bién, ngudi
dung c6 thé tai xudng nhiéu san phdm div liéu khac nhau
(Level 1,2,3, t& hop mau tw nhién, anh nhiét, V.VL).

Anh landsat khu vwc Ha Noi sau khi tai t» phdn mém
(Hinh 4).
2.2. Xt ly di¥ liéu trén phadn mém eCognition va dénh gié dé
chinh xac

Quy tinh x& ly anh vé tinh b&dng phan mém eCognition
(Hinh 5).

Danh gia dd chinh xac

Phan tich chi s& Kappa 1a ky thuat da bién roi rac st
dung trong danh gia dé chinh xac, phwong phap nay duwoc
gi¢i thiéu ra céng ching ndm 1981 va Ian dau tién duoc
cong b tai tap chi vién tham ndm 1983. Chi s nay do dac
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d6 chinh xac gira ban dd chuyén dé thanh lap  # - —

tor div Jiéu vién tham va cac s6 liéu tham khao. F
Chi sb Kappa duoc tinh theo cong thirc do
Congalton dua ra: =

r “ui
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B
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N™— Z (x; xx,,)
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Trong do:

r: s6 hang trong ma tran sai lan

xi: s6 lwong quan sat & hang |, cot | (doc
theo dwdng chéo)

xi: tdng bién dong | (bén phai ma tran)

# s
Xis: tbng bién cla cot | (bén dwdi cia ma .. . -
tran) -

N: tbng sé quan sat trong ma tran B

Tién hanh danh gia do chinh xac két qua
phan loai anh vé tinh nam 2020.

Sé lwong mafl'u dworc tinh theo cong thirc cua
Ii thuyét xac suat nhi thire: do chinh xac mong
doi la 90%, so ‘Iu’qng mau lwa chon la 76, do
chinh xac yéu cau la >7.5.

Viéc str dung lai b6 rule set nhw & co s& dé
tham khao cho cac anh khac tai khu vwec Ha Noi
giup cho qua trinh phan loai nhanh hon.

3.‘Xéy dl_l”ng co sé& div Iié,u va thanh lap b‘én
do I&p dat phu thanh pho Ha NGi trén phan
mém ArcMap

Sau khi phan loai anh, di¥ liéu thu dwgc bao
gdm 3 1&p: dét do thi, dAt mat nwéc va dat thuc
vat, thwc hién trén ranh gid¢i khu vuc trung tdm
ctia TP Ha Noi. Sau d6 két qua phan loai dwoc dwa vao phan
mém ArcGIS dé xir ly theo quy trinh sau:

Tw cac lop thong tin dwoc dua vao lan lvot, ta tién hanh
thiét 1ap va thu dwoc I1&p thdng tin dat dé thi.

Lgi’p théng tin tht hai v& khong gian 1a mét nwéc, toan
b6 két qua veé lop mat nqé’c theo quy dinh trong nghién ctru
dwoc dwa sang phan méem.

Cubicung la lop thue vat, cac déi twong vé thwe vat dwoc
chuyén sang phan mém theo cac céng cu cé san twong tw
nhw hai I6p trén va chon mau hién thi dé phan biét gitra cac
I&p doi twong.

Hinh 11. Gop 3 I8p thong tin va hién thi

Hinh 10. L&p thuc vat

Qué trinh thao tac thwc hién ghép 3 Iép dir liéu can
dam bao cac trwdng thudc tinh & 3 I1&p di liéu la twong tw
nhau. S& dung coéng cu gop I&p dir liéu theo dwong dan
Geoprocessing > Merge dé thwc hién gop 3 I1&p dir liéu trén:

Hién thj trinh bay ban db, tir Menu chinh cGa phan mém,
chon View > Layout View dé chuyén sang ché do hién thi ban
dd, sau do ta tién hanh bién tap trang in, bién tap khung ban
dd, ti 1&é ban db bang thw muc Map Scale, chon vién khung
cho ban dd, chon miii tén dinh hwéng cho ban db.

Phan khung ban dé bao gém khung phut va khung trong
dé& nguoi st dung cd thé xac dinh dwoc toa do cac diém
dwoc thé hién trén ban dd theo toa dd dia ly hodc tao d6
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Hinh 12. Bién tap ban do

vudng géc. Nhép chuét phai vao khung ban
dd, chon mé bang Properties, vao tab Grids va
nhap New Grid dé& thém lwdi toa do, diéu chinh
cac théng sb hién thj lwdi va nhan chir toa do § -

cho phu hop. ERADD RS R e

Khi thé hién ban db, dac biét 1a ban dd

chuyén d&, ban db trong cac quy hoach nguoi

ta thwerng thé hién mot ban dd nhé dé thé hién
méi twong quan vi tri ctia khu vie nghién ctru
V@i cac khu vye xung quanh. T Menu chinh,
chon Insert > Data Frame dé tao ban dé nhao,
minh hoa cho vi tri khu vwe, dat mau nén cho
ban dd nha, can chinh kich thwdc va dat vao vi
tri géc clia ban dd chinh.

KEEAEEE =y anrd

4. Két luan 4
Thanh lap dwoc ban db 16p dat pha thanh =

phd Ha Noi t &nh vién tham va phadn mém

ArcMap mgt cach nhanh va chinh xac.

Ban dd I6p dét pha cung cap mot cai nhin
trwc quan tdng thé hd tro théng tin cho cac cap
chinh quyé&n la viéc can thiét.

Ban db I&p dat pha la thong tin hivu ich hd

tro cho cac nha quan ly dd thj & cac cdp, c6 b aae  wm
P N A . R N PPN | - —
céi nhin trwc quan vé sy phat trién va mé rébng = 1§ I B

ciing nhu thay ddi d4t d6 thj khi so sanh véicac - - - 3
d@ liéu cdia nhirng ndm trwéc. - ——

_ Phuong phap thanh Iap ban do6 16p dét pha Cxmeinge (W] 1 DIt o e ek h kA
béng vién tham va GIS dap &ng dwoc cac yéu

cau vé do chinh xac va phi hop véi xu huéng  Hinh 13. Ban d6 16p dat phi thanh phd Ha Noi
phat trién cta khoa hoc céng nghé./. ’
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Thanh lap co'sé dirliéu nén dia ly 1:50.000
bang cong nghé ArcGIS

Setting 1: 50,000 geography facilities with ArcGIS technology

Tom tat

Bai bao tap trung nghién citu gidi phap xay dung

va cap nhat co'sé dit liéu (CSDL) nén dia ly quéc gia
dua trén nén tang cong nghé ArcGIS ctia Cong ty ESRI
(M§); Tim hiéu va ap dung cac céng cu, tinh nang

dé tiép nhan cacnguon dir liéu dau vao tir cac dir
liéu ban do s6 ty 1é 1:50.000 va cac dif liéu s kem
theo nhu anh hang khong, vé tinh s6, mé hinh sé

dia hinh (DTM) va thuéc tinh Iam co s6 phat trién hé
théng théng tin dia Iy (GIS - Geographic information
System). Thong qua thuc nghiém tai khu vuc TP. Ha
N®i, bai bao tién hanh danh gia, rit ra cackét luan
va kién nghi nham néang cao tinh hiéu qua ctia cong
tac xay dung CSDL, cap nhat cac d6i tugng dia ly bién
ddng, dap img kip thei nhu cau ciia cac co quan quan
Iy nha nudc, quan ly va quy hoach viing.

Tir khéa: co'sé dit ligu (CSDL) nén thdng tin dia ly, bdn do dia
hinh (BDPH) ty Ié 1:50.000, cong nghé ArcGIS

Abstract

The paper focuses on researching solutions for building
and updating the database of the national geographic
foundation based on the ArcGIS technology platform of
ESRI Company (USA); Learn and apply tools and features

to receive input data sources from 1: 50,000 digital map
data and accompanying digital data such as aerial photos,
digital satellites, models terrain number (DTM) and
attributes as the basis for the development of geographic
information system (GIS). Through experiments in the city
area Hanoi, the study has evaluated and drawn conclusions
and recommendations to improve the efficiency of
building, has updated changing geographical features, and
has promptly responded to the needs of state management
agencies, regional planning and management.

Key words: GIS - Geographic information System,
Geographic information base database, topographic map
scale 1: 50,000, ArcGlS technology
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1. bat van dé

Viéc xay dung va hoan thién co s& div liéu nén dia ly quéc gia va hé
thdng ban dd dia hinh quéc gia la hét strc can thiét va cap bach, dam bao
viéc cung cap di¥ liéu nén dia ly va ban db dia hinh & cac ty I& day du, chinh
xac dap ng yéu cau quy hoach, xay dung, quan ly nha nwéc cliia cac B9,
nganh, dia phwong phuc vu phat trién kinh té - xa hoi, ddm bao qudc phong
- an ninh, phong chéng thién tai, (rng pho véi bién dbi khi hau va cac nhu
cau cla xa hoi.[1]

Hé théng CSDL nén dia ly qudc gia va ha tang di¥ liéu khéng gian quéc
gia clia cac nwédc hau hét dwoc xay dwng, quan Iy, van hanh dwa trén nén
tadng cong nghé ArcGIS cliia Cong ty ESRI (My)

Cung v&i sw phat trién ctia cong nghé tin hoc, cong nghé ArcGIS da
¢6 nhitng buéc phat trién manh mé mang lai hiéu qua cao vé chét lwong,
thoi gian trong linh vre hiéu chinh, cap nhap va thanh lap cac loai ban dé
chuyén nganh khac nhau. Nghién ctru tdng thé va toan dién viéc st dung
coéng nghé ArcGIS dé xay dwng va hoan thién CSDL dia hinh 1:50.000 phuc
vu codng tac giam sat, quan ly tai nguyen thién nhién, moi treo'ng, quan Iy
quy hoach & nuéc ta 1a mot yéu ciu cap bach. Xuét phat tir nhivng nhu ciu
thue té trén, bai bao nay nghién clru quy trinh va cac bwéc xay dung va
hoan thién CSDL nén dia ly 1:50.000 bang giai phap st dung céng nghé
ArcGIS nhdm dwa ra mot gidi phap t6i wu dé tao 1ap, hoan thien CSDL dia
hinh cu thé 1a & ty 1& 1:50.000 tir 4 dang di liéu co ban: dang vector, raster,
DTM va thuéc tinh. Bang phuwong phap chuén héa di liéu, cong trinh da
tao 1ap CSDL 1:50 000 trén nén céng nghé ArcGIS phu hop véi muc tiéu
xay dung CSDL dia hinh hoan chinh lam co s& phat trién GIS quéan su va
dan sy, phuc vu céng tac quan ly, quy hoach vung. Thong qua thwe nghiém,
cong trinh da rat ra cac két luan va kién nghi thiét thwe c6 thé ap dung ngay
trong thoi gian toi.

2. Co' s& ly thuyét
2.1 Co s& dir ligu (CSDL) trong GIS

Phan mém ArcGIS clta ESRI hién nay dang duoc st dung kha rong rai
trén thé gidi, né hd tro doc dwoc dwoc nhiéu dinh dang di liéu khac nhau
nhuw: shapefile, geodatabase, raster.... ArcGIS dwoc str dung réng rai trong
cac rng dung GIS. CSDL la mét thanh phan quan trong nhét trong mot hé
co sé& dir liéu GIS. Cong nghé GIS cung cap gidi phap cho luu tri¥, tra ctu,
cap nhat, phan tich, x& ly va phan phdi, tich hop cac dang di¥ liéu dia ly voi
cac dang di liéu thudc tinh. Hé thong tin dia ly co kha nang chuén héa ngan
hang di¥ liéu dé c6 thé dwa vao cac hé thdng x& ly khac nhau nén kha nang
khai thac di liéu la rat 1on.

Trén hinh 1 ching ta thay rang thanh phan CSDL hop nhét 1a mot bo
swu tap cac di¥ liéu trén cac phwong tién lwu trir nhw dia tlr hay bang tw...
Nhirng nguoi st dung trwe tuyén hay cac chwong trinh 'ng dung cé thé st
dung chung hay chia sé CSDL nay. Cac chwong trinh ¢rng dung theo 16 cé
thé thwc hién cac thao tac trén cac dir liéu dwoc |y ra tir CSDL nay nhuw tim
kiém, stra doi, bb sung, loai bé... Nhirtng ngwdi st dung trwec tuyén thao tac
véi CSDL tir cac thiét bi dau cudi & cach xa va ho ciing cé thé thwc hién tat
ca cac thao tac tim kiém, stra dbi, bd sung, hly bd. Néi chung, tim kiém 1a
thao tac phé bién va quan trong nhat.

Co s& di¥ liéu la tap hop dir liéu, lién quan logic dén moét chi dé hay mot
cbng viéc nao do, dwoc lwu trir trong mot td chirc ¢é cAu tric, sao cho méi
quan hé vén cé gilra cac khoan muc hoéc cac bd div liéu khac nhau, céd thé
st dung dwoc nher phdn mém quan tri CSDL (hé quan tri CSDL).

CSDL can phai duwgc chudn héa theo hwéng téi thiéu hoa dw thira div
liéu, d&m bao tinh nhat quan va toan ven d liéu, truy xuat div liéu theo
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phat trién va tich hop v&i cac hé théng
khac.

Trén co s& cac yéu cau doi hoi vé
chtrc ndng ctia hé théng, giai phap
thiét ké CSDL dia hinh 1:50.000 trén
nén céng nghé ArcGIS 13 tdi wu va phu

hop voi diéu kién clia dat nwéc ta hién
nay. B&i vi n6 thod man dwoc cac cac

Il

Esri cung véi b cong cu phan mém

Hinh 2. M6 hinh xay dung hé thong CSDL trong ArcGIS

nhiéu cach khac nhau, nang cao chia sé di liéu, cé tinh bao
mét va an toan di liéu cao.

Trong GIS khai niém CSDL c6 thé hiéu la mét tap hop
céac di¥ liéu & dang vecto, rasto, bang so6 liéu, van ban, hinh
énh, am thanh,’doan phim dwoc lwu gilr theq khu{)n dang
nhét dinh, c6 cAu tric chudn sao cho cac phdn mém [néy
tinh c6 thé doc, x&r ly phan tich cac bai toan chuyén dé cé
murc d6 phire tap khac nhau.

2.2. Gidi phép thiét ké co sé& dir liéu

V& mét kinh t&, ban db ty 1& 1:50.000 13 ban db dia hinh ty
I& co ban nha nwéc nhdm muc dich nghién ctru lanh thd, quy
hoach, thiét ké, didu tra, thdm do, quan ly kinh t&, nghién ctru
khoa hoc va cac muc dich khac. Theo cac tai liéu trong va
ngoai nwdc, cac quc“')c gia nhw Anh, Phap, My va cac nwéc
c6 nén cdng nghé ban dd tién tién déu ding ban dd dia hinh
ty 1& 1:50 000 nhu loai ban dd co s& trong cac hoat ddng
kinh t&, quan sw.

Hé théng CSDL dia hinh 1:50.000 gdm c6 cac chirc ndng
chinh nhw sau:

- Quan ly di¥ ligu: quan Iy ni dung CSDL, tao va phan
quyen ngwdi dung st dung dir liéu, nhat ky khai thac, st
dung hé thong.

- Bién tap va nhap di liéu.

- Tra ctru, tim kiém, khai thac d@ liéu: Tra ctru, liét ké di
liéu theo so @b bang chap; Tim kiém theo thudc tinh (tén dia
danh), theo khéng gian; Ty dinh nghia tim kiém; Tim kiém
theo toa do; Tim theo danh muc dbi twong; Liét ké danh sach
di¥ liéu, xem nhanh di liéu, chiét suat dir liéu.

- Phan phc“')i, thong bao dir liéu.

Hé théng xay dwng phai cé tinh mé, cho phép nang cép

I = tiéu chi lwa chon nhuw sau:

i i . 2
iy 68 OOF 800 - Pirariact _ - Céu tric der ligu duoc thé hien

i bang mo hinh quan hé doi twong duwdi

; dang ngén ngir lwgc d6 &ng dung

' UML

; FORN Conde: Dyl Buve - Coéng nghé ArcGIS cla héang

]

phat trién 1a Visua‘l Studio.NET 2005,
ArcObjects co nhi(feu wu thé vuot tréi
trong viéc gidi quyét cac bai toan phan
tich khéng gian (topology) va phu hop
VGi cac chuén théng tin dia ly ISO/TC
211 va 9 quy chuén quéc gia.

- Hé quan tri CSDL la Oracle - mg}t hé quan tri kha phd
bién & thi trrd'ng Viét Nam dap trng tot cho Iwu trik, bao mat
théng tin.

- He théng Iwdi chiéu toa d6 trong ArcGIS va tham chiéu
khéng gian cé sén nén dé dang dinh nghia, chuyén déi toa
do gilra cac hé voi nhau.

2.3. Qui trinh thiét ké co s& di liéu

Qui trinh thiét k& co ban dé& xay dung mét CSDL bao
gdm:

- Khao sat, chuén bj di liéu.

- Binh nghia déi twong va quan hé.

- Xéac dinh cach biéu dién cac déi twong.

- Tich hop v&i moé hinh di¥ liéu Geodatabase.

- T4 chirc cac tap di liéu dia ly.

Ba budc dau tién thuc chét 1a phat trién mé hinh khai
niém, phan loai nhirng dac trwng va quyét’ dinh cach biéu
di&n khong gian cho d&c trung. Hai budc cudi cling phat trién
md hinh di liéu logic, khédp md hinh khai niém véi nhirng tap
d@ liéu dia ly trong may tinh.

2.4. Chuén hoé dir ligu

Chuén di liéu ban dd dia hinh 1:50.000 bao gdm cac
chuén chinh nhw sau:

- Chuén hé qui chiéu toa dd.

- Chuan mé hinh di¥ liéu (Spatial Data Model Standard):
chudn v& cach thirc mé ta va lwu trir thong tin trong hé théng.

- Chuén v& noi dung di liéu (Content Data Standard) bao
gdm céc I6p dbi twong clia CSDL. Méi 1¢p dbi twong duoc
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nhan S:Iang, ndi dung y nghia cua tpmg loai dbi twong
n@y ddng thoi cling mo ta cu thé \(é quan hé gilra cac
d{)i twong va di¥ liéu thudc tinh can phéi c6 cla tirng
doi twong. NOi dung cua chuén héa vé néi dung cla
di liéu bao gom:

Xac dinh cac 16p thong tin va cach phan 16p.
Théng thwong chuan vé noi dung duoc mo ta dudi
dang bang phan I&p cac doi twong.

Noi dung cla tirng I6p théng tin ban dé:

- Tén, ma sb cla tirng 1&p théng tin

- Thudc tinh di kém cua céac I&p thong tin.

Quan hé cula lép thong tin v&i cac lop thg‘)ng tin
khac. Quan hé gitba cac 16p thong tin bao gom hai
dang: quan hé vé thudc tinh va quan hé khéng gian.
Quan hé vé thudc tinh moé ta sy rang budc, sw lién

Hinh 3. Tao topology cho dir liéu

mo ta: tén, cach ma hoa, cac thubec tl’n’h cta déi twong v’é
quan hé (khong gian, thuéc tinh) cta doéi twong véi cac doi
twong khac.

- Chuén vé khudn dang di liéu cho lwu tr& va trao doi
théng tin gilra cac hé thong (Data Format and Data Exchange
Standard).

- Chuan vé siéu di lieu (Metadata Standard): Chuén héa
ndi dung cac théng tin can thiét d& moé ta d liéu trong CSDL
dia ly (geodatabase). Chuén héa cach thirc tao, stra chiva,
truy nhap va tra cru cac thong tin metadata.

CSDL dia hinh 1:50.000 dwgc xay dwng theo hé quy
chiéu toa dd sau [3]:

- Hé toa do 1a Hé toa do quéc gia VN2000;

- Hé d6 cao 1a Hé do cao quéc gia co gdc tai Hon DAu;

- Hé quy chiéu toa d6 phang la phép chiéu UTM voi mai
chiéu 6°, kinh tuyén truc 105° va 111°.

2.5. Chuén hoa vé noi dung dir liéu

Chuan vé& néi dung div liéu 1& chudn md ta nhitng dbi

twong nao can thiét lwu triy trong CSDL, cach phan loai,

hé gilra cac I&p thdng tin qua di liéu thudc tinh. Co
3 loai quan hé thudc tinh chinh, dé la quan hé moét
- mét (1-1), quan hé mét - nhiéu (1-n) va quan hé
nhiéu - nhiéu (n-n). Quan hé vé khong gian thé hién
sw lién hé, rang budc gilra cac I&p thdng tin thong qua vij tri
dia ly, hinh dang ctia ching. C6 hai dang quan hé khong gian
chinh & quan hé k& nhau va quan hé ndi nhau. Cac quan hé
khéng gian théng thuwdng dwoc mé td bdng mé hinh toan
hoc topology. D& lwoc dd hoa ndi dung va quan hé gitra cac
I&p théng tin, ngudi ta st dung méd hinh thiét ké hwéng dbi
twong
Chuén vé phan loai déi twong: nhdm chuén hoéa cach
phan loai cac dbi twong trong cling mot 16 théng tin.
Chuén vé& cach trinh bay cac déi twong khong gian:
chuén thé hién théng qua cac bang chuan vé mau séc, ky
hiéu, kich c& cho tirng I1&p théng tin.
Chuan vé& khudn dang file st dung cho trao ddi, phan
phéi thong tin la cac chuén trao ddi dang dwoc st dung rong
réi nhw DGN (MicroStation), DXF (AutoDesk), EO0 (ESRI).

3. Xay dwng hé théng CSDL dia hinh 1:50.000 béng
cong nghé ArcGIS

Phan mém ArcGIS lam viéc véi théng tin dia ly dwoc
quan ly trong CSDL dija ly Geodatabase (GDB) va cac dinh
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inh 4. Tao CSDL GDB trong ArcCatalog
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Hinh 5. Bién tap trinh bay ban d6 1:50.000 trong ArcMap

dang tép théng tin GIS. GDB la cAu truc di liéu chinh cla
ArcGIS va la dinh dang di¥ liéu co ban str dung cho quan ly
va bién tap di liéu. GDB lam viéc va&i cac hé théng tép va
céc kién tric DBMS theo qui md 16n va nhiéu ngudi st dung
khac nhau.

Mot CSDL GDB ArcGIS la mét tap hop cac dang khac
nhau cta di liéu dia ly theo mod hinh CSDL quan hé da nguoi
dung nhw Oracle. CSDL GDB c6 chtra ba dang di¥ liéu chinh
nhw sau:

- Feature Class (Cac I&p dbi twong khéng gian)

- Raster Class (Cac I&p di¥ liéu anh)

- Tables (Bang thong tin thudc tinh)

Viéc tao ra mét tap hop ba dang di¥ liéu nay 1a buéc dau
tién trong thiét ké va xay dwng GDB.

Déi v&i dir liéu dia hinh ddu vao thoéng thudng cé 3 nhém
chinh: div liéu vector, dit liéu raster va dir liéu thudc tinh.
Hién tai thong tin ban do dang dwoc lwu trlr dang vector voi
dinh dang di liéu DGN cta phan mém CAD MicroStation, do
vay viéc chuan héa di liéu nay dwoc thue hién bdng module
phan mém SAMCOM [5]. T4c gid d& xuét str dung phan mém
Samcom Ver2.0 - San phdm module phdn mém chuén hoéa
(da ng dung trong cuc Ban dd, Bo Téng Tham mwu Quan
ddi nhan dan Viét Nam) dé san xuét div liéu ban dd sé. Phan
mém Samcom Ver2.0 d& dwoc nghién ctvu phat trién thém
cac céng cu chudn hoa di liéu trong MicroStation bang ngon
ng lap trinh MDL. Day 13 gidi phap tién xt ly di¥ liéu trwde
khi nhap liéu vao hé théng CSDL GIS va da tw dong hoa
trong khau “lam sach” di liéu, loai bé dwoc cac sai sb tho
clia di¥ liéu nhu sy dw thira, trung Iap, chéng de, gan sai
dd cao clia duwdng binh dd. Ngoai ra ciing kiém tra cac déi
twong tw cat; Kiém tra tiép bién... [4].

Vé&i dang di¥ liéu vector dwoc tao ra tir MicroStation vé
ban chét van & dang dir liéu thd hay con goi la di liéu dang
spaghetti, nghia 1a chwa c6 duoc lién két quan hé khong
gian hay con goi 1a topology. Do vay ngudn di liéu vector nay
can dwoc chuén hoa va tao Iap quan hé khong gian topology
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Hinh 6. Khu vu'c thif nghiém

theo c4u truc diém, dweng va ving. Vi vay trwée khi nhap
vao CSDL trong ArcMap can phai chuan hoa theo cau tric
di¥ liéu khéng gian nghia la phai tao quan hé khéng gian
topology cho di¥ liéu. Vi du nhw mang lwi thuy van, giao
théng phai tao ciu tric phan cip mang hay nhw cac yéu tb
thwe vat phai 1a cac dbi twong ving... Qua trinh “lam sach”
nay nh& st dung phan mém Samcom Ver2.0 sé chuan héa
di liéu dang vector ngay trong MicroStation gitp tiét kiém
duoc kha nhiéu thei gian va cong strc bién tap.

M6 hinh tdng quan vé nhap liéu, chuyén ddi va lwu triv div
liéu trong CSDL dia hinh 1:50.000 nhw sau:

Khi da két thuc qua trinh nhap dir liéu vector vao CSDL
GDB, budc tiép theo 1a bién tap, trinh bay di liéu béng cac
cong cu san cé trong ArcMap. Dé hién thj div liéu trong CSDL
theo chuan ky hiéu ban d& 1:50.000, cin tuan theo bd ky
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Hinh 7. Tim kiém ban do so theo tén manh

hiéu chuyén dé da dwoc thi{at ké va tao ra trong ArcMap bao
gom dang tuyén va dang diém bang céng cu Style Manager.

Ky hiéu trong ArcMap 1a bién ddi v& lwc nét khi thu phong
ban vé & cac ty Ié khac nhau, trong khi & MicroStation la
bt bién déi voi ty 1& thu phéng trén man hinh. Do déc tinh
vé c4u tric div lieu vector trong ArcGIS tuan thd nguyén tac
diém, dwdng, ving nén can phai chuyén déi ky hiéu cua
cac dbi twong dang cell, linestyle, shape, pattern va text tw
MicroStation sang dang twong (rng la point, line, polygon
trong ArcMap.

Khi nhap di liéu vao CSDL GDB can thiét 1ap cac luat
topology bang lénh feature dataset>New>Topology... nhw
hinh vé 3:

Tao CSDL dia hinh 1:50.000 dang GDB trong ArcGIS
béng coéng cu Schema Wizard, hinh 4

Hién thi, trinh bay va kiém tra di liéu trong CSDL bang
céac cong cu ctia ArcMap, hinh 5.

Bang 1. Thong tin vé dir liéu thir nghiém metadata [6]

4. Thwc nghiém
4.1. Khu vire thir nghiém

Khu vwc dwoc chon
the nghiém (chuan hoa
di liéu ban dd sb, nhap
lieu vao CSDL dia hinh)
phd trum thanh phé Ha
Noi bao gdm 9 manh ban
dd 1:50.000, trai dai tw
21°30’ dén 20°45' vi do
Bac va tr 105°30" dén
106°15’ kinh d6 Bong,
xem hinh 6 dwdi day. [6]
4.2. Chuén bj di liéu

Toan bo dir liéu
nghién ctu th&r nghiém
dwoc mo ta chi tiét trong
bang 1.

Trong sb cac dir liéu
trén dé& dang nhan thay
c6 4 dang di liéu co ban:
dang vector, raster, DTM va thudc tinh.

V@i mo hinh di¥ liéu raster nhw anh hang khong, anh vé
tinh, binh @ trwc anh hay mé hinh s DTM, thi viéc nhap
liéu vao hé théng CSDL la twong dbi don gian bai vi mdi file
anh hay file DTM twong (rng v&i méi manh ban dé 1:50.000
la mot ddi twong duy nhét va co sén dinh dang chuén raster.
4.3. Két qué kiém tra thtr nghiém bang phédn mém chuén
hoa dir ligu

LEEL

St dung phadn mém Samcom Ver2.0 tién hanh thir
nghiém kiém tra div liéu sb thudc 9 manh ban db dia hinh
1:50.000. N&i dung kiém tra bao gébm: kiém tra cac chuén
quan hé hinh hoc cla tép di liéu 2D; Kiém tra thudc tinh 3D
clia cac dbéi twong va kiém tra thong tin thudc tinh dd hoa
gan cho cac dbi twong ban db. [7], [8]. Trich dan két qua
kiém tra mot manh dai dién c6 phién hiéu 6151-Il. cho thay
s6 16i con ton tai la 77 16i, trong do 16i vé d6 cao la chi yéu

STT Dir liéu Ponvi | Sé Dung Khuén Mé ta
lwong | lwong MB dang

1 | Anh hang khéng Tép 30 1290 * tif Anh sbé den tréng quét v&i do phan giai 30um
thudc phan khu F6-00

2 | Anhvé tinh Canh Anh nguyén gbc SPOT5, d6 phan giai 5m

den tréng 1 553 Geotif | Mua ctia hang SPOT Images
mau 1 141
3 | Banddsé 1:50.000 | Manh 9 227 *dgn | Ban db sé theo chudn 7 nhém I6p théng tin,
(raster & vector) moi manh dwoc chia thanh 7 file

4 | Mb hinh s6 DTM Manh 9 83 *grd | M6 hinh sb dang lwéi 6 vudng, kich
thuwdc 50x50m

5 | Toa do, d6 cao Diém 15 1 * xt Danh s&ch cac diém toa do, do cao nha
nwoc.

6 | Ly lich ban dd file 9 1 *.doc | Thong tin dan xuét vé qua trinh san xuét moi
manh ban do.

7 | Binh @b trwc anh Manh 9 3780 * tif Dang raster dwoc cat theo manh, dé phan
giai la 5m.

8 | Library file file 20 4 * rsc, *.cel | Cac file thw vién ky hiéu theo chuén
MicroStation.

Téng 6080

SO 52 - 2024 9]




o NS N ke e R ]
= T et wAlich s Binizoi
L T ST = Ciaa
& ol vl =3 bk
& Cd Add AR eargn
& ey i ) ik
i iy -
(]
|
"l.';l.-..d-—ur
N
— L_,..-ﬂ..'__._.J
] -
aaw
EET ] raua

Hinh 8. Tra ciru mo hinh s6 DTM theo manh

c6 65 16i, con khong cé 18i vé& thong tin gan thudc tinh. Nhw
vay v&i cach thire kiém soat dir liéu bang phdn mém chuyén
dung Samcom Ver2.0 sau khi kiém tra, phat hién da loai bd
hoan toan cac sai sb thé ctia di¥ liéu trwdc khi nhap liéu vao
hé théng CSDL.

4.4. Thir nghiém khai théc va tim kiém di liéu

Cdng nghé cua hang Esri da hd tro cac cong cu st dung
ngdn nglr truy van SQL rat wu viét trong ArcMap hoac la lap
trinh @é tao ra giao dién tuy thich cho cac dich vu tra ctru
trén Web bang mang LAN théng qua céng cu ArcGIS Server.
Vi du:

Tim kiém theo tén dia danh

Dich vu tra ctu ban dd sé theo phién hiéu manh

Dich vu tra ctvu theo di twong ban dd; Tim kiém theo toa
do dia ly; Tra ctru diém toa dd, do cao nha nwoc; Tra clru
theo s hiéu anh hang khéng; Tra ciru theo sb hiéu canh
anh vé tinh

Dich vu tra ctru mé hinh sb theo phién hiéu manh
3.4. Danh gia hiéu qua

V6i viéc &ng dung céng nghé nén ArcGIS, két qua
nghién cru da xay dwng thi diém thanh céng CSDL dia hinh
1:50.000 v&i da dir liéu: vector, raster, DTM va metadata,
hiéu qua cu thé nhu sau:

CSDL dia hinh 1:50.000 dwoc tao lap theo dung tiéu
chuén quéc té ISO/TC211 vé dbi twong dia ly co sé va dinh
hwéng theo b tiéu chuén dia ly co s& quéc gia da ban hanh
nam 2007.

Tao ra dwoc CSDL dia ly chudn & ty 1& 1:50.000 s&n sang
dap trng cho cac linh vrc doi séng kinh t& x& hoi va an ninh,
quédc phong.

4. Két luan, kién nghi
4.1 Két lugn

Béng giai phap (rng dung céng nghé ArcGIS clia ESRI
két hop véi str dung phdn mém Samcom Ver2.0 dé& chuan
héa di liéu dang vector ngay trong MicroStation gitp tiét
kiem dwoc kha nhidu thoi gian va cdng strc bién tap, nang
cao hiéu qua kinh t& va ky thuat cho cong tac thanh 1ap CSDL
dia Iy 1:50.000 theo chuan théng tin dia ly co s& quéc gia,
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dap &ng nhu cau cla nhiéu nganh kinh t& quéc dan va quéc
phong.
4.2 Kién nghij

Can tiép tuc nghién ctru xay dwng CSDL dia hinh tich
hop da ty 1& va ky thuat tdng quat hoa tw dong t ty Ién vé
ty 16 nho.

Can nghién ctru m& rong vé topology 3D dé phat trién hé
thong phan tich mé hinh khéng gian dia vat 3 chieu phuc vu
cdng tac qui hoach kién trac trong thanh pho.

Can tao lap hodc swu tAm mdt bo CSDL dia ly chuan
déng goi theo don vi hanh chinh (& nhiéu ty 1é theo ding
Luat Quy hoach d6 thi hién hanh) dé sinh vién theo hoc cac
nganh Ky thuat Ha tAng, Quy hoach, Quan ly D6 thi c6 thé
thwe hanh khai thac di liéu bang phan mem ArcGIS c6 hiéu
qua cao nhat./.
|
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Pé xuat ap dung mé hinh SEM trong quan ly riiro
cho du an dau tuxay dung

Proposing application of SEM model in risk management for construction investment projects

Tom tat

Trong thai gian qua da c6 rat nhiéu rai ro da
va dang xay ra trong cac du an dau tu xay
dung trén thé gidi va 6 Viét Nam. Trong toan
bé vong d6i du an (chuan bi du an, thuc hién
dau tu xay dung va khai thac sit dung du an)
can nhan dang da rai ro do méi trudng bén
ngoai va ndi tai du an phii hgp véi thuc té.
Ap dung mé hinh SEM trong quan Iy rdi ro

1a mét trong nhitng phuong phap tdi uu dé
danh gia r6 kha nang dat dugc hiéu qua cia
du an trong diéu kién c6 tac dong cda rai ro.
Tir khda: Rii ro, Qudn Iy rdi ro, Dur dn, Qudn ly du
dn, SEM

Abstract

In the past time, many risks have been occurring
in construction investment projects in the world
and in Vietnam. During the entire project life
cycle (project preparation, implementation of
investment construction and exploitation and
use of the project) it is necessary to identify risks
stemming from the project’s internal and external
environment in accordance with reality. Applying
the SEM model in risk management is one of the
optimal methods to clearly assess the ability to
achieve the project effectiveness in the context
affected by risks.

Key words: Risk, Risk Management, Project, Project
Management, SEM
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1. bat van dé

Trong bdi canh hoi nhap quéc té sau rong hon cuing véi sw chuyén manh sang
kinh té thi treéng, cac dw an dau tw xay dwng cong trinh chiu rdi ro nhiéu hon tac
doéng khong 6n dinh tir mdi trwdrng xung quanh va ngay trong qua trinh thuc hién
dw an. Nhin nhan, danh gia va chi dong quan ly cac tac dong rii ro nay dam bao
sy thanh céng clia dw an.

RUi ro duw an 1a téng hop nhitng yéu t6 ngau nhién, nhivng tinh huéng khong
thuan lgi lién quan dén sy thiéu chinh xac cla théng tin vé cac diéu kién thuc hién
dw an, co thé dwoc do lwdng bang xac suét viéc khong dat dwoc muc tiéu da dinh
cla dy an va gay nén nhirng thiét hai, mat mat. D4i véi dw an dau tw xay dung,
rii ro cé thé xuat hién trén géc d6 chd dau tw, tw van, nha thau, nha khai thac st
dung, cong ddng va xa hoi. Quan ly rdi ro trong dw an dau tw xay dung la mot qua
trinh gdm cac buéc dwoc xac dinh rd dé tro gilp cac nha dau tw ra quyét dinh
nham x@ ly cac rdi ro cé thé xay ra trong dw an véi muc dich loai trir hodc gidm
bt cac hau qué ma rii ro co thé gay ra.

Déi véi mét dy an dau tw xay dwng duwoc xem xét sé dién ra trong twong lai
luén ton tai nhivng tac déng khong on dinh v& mat: thoi gian, tai chinh, hiéu qua
dAu tw... thi viéc phan tich va quan Iy rii ro cla dy an |1a hét stre can thiét. Van dé
d&t ra cho céac nha dau tw trong viéc nghién cru, nhan dang, danh gia tac dong
cla rdi ro va kiém soat chiing dé dam bao hiéu qua dau tw da dé ra trwdc cla
dw an la cac nha dau tw can c6 mét hé théng quan ly rdi ro cho dw an dau tw ké
ttr khi chuan bi dw an, thwe hién dw an cho dén khi két thic xay dwng dwa dw an
vao khai thac sr dung.

S dung md hinh SEM trong quan ly rii ro, sé& xac dinh rd va thay truwéc
cac nguy co hodc co hoi co thé dat dwoc ctia dw an. Mé hinh SEM (Structural
Equation Modeling) I& mét trong nhivng k¥ thuat phirc hop va linh hoat nhét st
dung d& phan tich méi quan hé phtrc tap trong mé hinh nhan qua. Mé hinh SEM
da dwoce st dung rong rai trong cac linh vire nghién ctru nhw tdm ly hoc (Anderson
& Gerbing,1988; Hansell va White, 1991), xa hdi hoc (Lavee, 1988; Lorence va
Mortimer, 1985), nghién ctru sy phat trién cua tré em (Anderson, 1987; Biddle
va Marlin,1987) va trong Iinh virc quan ly (Tharenou, Latimer va Conroy,1994).
Déc biét md hinh nay ciing duwgc (rng dung trong rat nhiéu mé hinh thda man
khach hang nhuw: nganh dich vu théng tin di dong tai Han Quéc (M.-K. Kim et al.
| Telecommunications Policy 28 (2004) 145-159), M6 hinh nghién clru sy trung
thanh cutia khach hang Dich vu théng tin di dong tai Viét nam (Pham Dirc Ky, Bui
Nguyén Hung, 2007)...

2. M6 hinh SEM
2.1. Khai niém mé hinh SEM

M6 hinh SEM la s mé& réng clia md hinh tuyén tinh tong quat (GLM) cho
phép nha nghlen ctru kiém dinh mét tap hop phwong trinh hdi quy cung mét Idc.
SEM c6 thé cho mdt md hinh phire hop pht hop véi div liéu nhw cac bd dir liéu
khao sat trong dai han (longitudinal), phan tich nhan té khdng dinh (CFA), cac md
hinh khéng chuén hod,co s& di¥ liéu cé cAu tric sai sb tw twong quan, di liéu
v&i cac bién sb khong chudn(Non-Normality), hay div liéu bi thiéu (missing data).
Déc biét, SEM st dung dé& wéc lwong cac md hinh do lwdng (Mesurement Model)
va mé hinh cAu trdc (Structure Model) clia bai toan ly thuyét da bién. M6 hinh do
lwdng chi rd quan hé gitra cac bién tiém an (Latent Variables) va cac bién quan
sat (observed variables). N6 cung cap thong tin vé& thuoc tinh do lwéng cdia bién
quan sat (do tin cay, do gla tri). M& hinh cAu triic chi rd mdi quan hé gitra cac bién
tiém an v&i nhau. Cac méi quan hé nay cé thé mé ta nhirng dw bao mang tinh ly
thuyé&t ma cac nha nghién ctru quan tam.

M6 hinh SEM phéi hop duoc tat ca cac ky thuat nhw hdi quy da bién, phan
tich nhan t6 va phan tich mdi quan hé hd twong (gitra cac phan t&r trong so dd
mang) d& cho phép ching ta kiém tra mdi quan hé phrc hop trong mé hinh.
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Khéc v&i nhitng k¥ thuat théng ké khac
chi cho phép udc lwgng méi quan hé Vi
riéng phan cla tirng cap nhan té (phan
tlr) trong moé hinh cbé dién (mé hinh
do lwong), SEM cho phép wéc luong

ddng thoi cac phan tir trong tdng thé V2
md hinh, wéc lwong mdi quan hé nhan
qua gitra cac khai niém tiém an (Latent
Constructs) qua cac chi sé két hop ca do
lwérng va cAu tric ciia mé hinh Iy thuyét, V3

do cac méi quan hé én dinh (recursive)
va khong 6n dinh (non-recursive), do
cac anh hudng tryc tiep cling nhw gian
tiép, k& ca sai s6 do va twong quan
phan dw. Vé&i ky thuat phan tich nhan to
khang dinh (CFA) mé hinh SEM cho phép linh déng tim kiém
moé hinh phu hop nhét trong cac mé hinh dé& xuét.

2.2. Céng dung va loi thé cia mé hinh SEM

Kiém dinh cac gia thuyét vé cac quan hé nhan qua co phu
hop (FIT) v&i dir liéu thwe nghiém hay khong.

Kiém dinh khang dinh (Confirmating) cac quan hé gitra
cac bién.

Kiém dinh cac quan hé gira cac bién quan sat va khéng
quan séat (bién tiém &n)

La phuong phap t6 hop phwong phap hoi quy, phwong
phap phan tich nhan to, phan tich phwong sai.

Uéc lvgng do gia tri khai niém (cau tric nhan t6) cla cac
do do trudre khi phan tich so do dwong (path analysis)

Cho phép thwc hién déng thdi nhiéu bién phu thudc (ndi
sinh).

Cung cép cac chi sb dd phi hop cho cac md hinh kiém
dinh.

Cho phép caéi thién cac mq hin‘h kém phu hop béng cach
st¢ dung linh hoat cac hé s6 diéu chinh Ml (Modification
Indices).

SEM cung cép cac céng cu cé gia tri vé théng ké, khi
dung théng tin do Iuong dé hiéu chuén cac quan hé gia
thuyét gilra cac bi(‘?n tiém &n. SEM gidp gia thuyét cac mo
hinh, kiém dinh thng k& chang (vi EFA va hdi quy c6 thé
khéng bén virng nhat quén’vé mat thong ké).’ SEM thwong
Ié‘ mét pharc hop gitra mot sO lwong I&n cac bién quan’sét va
tiém &n, cac phan dw v’é sai s0. SEM gia dinh cé mét cau tr@c
nhan qua gira cac bién tiém &n co thé la cac t6 hop tuyén
tinh clia cac bién quan sat, hodc la cac bién tham gia trong
mot chudi nhan qua.

2.3. Céc phén tt trong mé hinh SEM

Biép quan sat (Observgd variable): ch goi 1a bién chi
bdo (cau tao/phan anh), bién do lwong, bién ngoai sinh hay
bién ddc 1ap... tuy trwdrng hop cu thé. Trong hinh 1a, mé hinh
bién quan sat dwoc bidu dién bang hinh chi¥ nhat (V1, V2,
V3). Bién V1, V2, V3 c6 miii tén di ra nén trong trwéng hop
nay con dwoc goi la bién ngoai sinh hay bién déc lap (trong
mo hinh truyén thdng). Trong hinh 1b, mé hinh bién quan sat
V1, V2, V3 phan anh bién tiém an F va bién tiém &n F dong
vai trd bién ngoai sinh (nguyén nhan) trong mé hinh SEM.

Bién tiém an (Latent Variable): con goi Ia nhan té, bién
ndi sinh hay bién phu thudc trong mé hinh truyén théng. Trai
lai, trong m& hinh SEM, bién tiém an truc tiép anh hudng két
qua hay gia tri ctia bién quan sat va biéu dién dwdi dang hinh
ellipse (F1). Bién tiém &n (nhan t8) F1 th& hién mot khai niém
ly thuyét, khdng thé do trwc tiép dwoc ma phai théng qua cac
bién quan sat V1, V2, V3. Trudng hop nay bién F1 con dwoc

Hinh 1.a. M6 hinh truyén thong

‘ff"

Hinh 1.b. M6 hinh SEM

V3

Phuromg sai

Trong o 1 Trong 50 2

Hinh 2. Dang quy mo cau tric

Hinh 3. Nhirng thanh phan co ban trong quy mé SEM
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goi 1a nhan t6 co s& (Underlyipg fgctor),
trong md hinh do lwdng. Cac bién tiém &n
hay nhirng tac nhan co sé (F1, F2, F3) hay

nhirng sai s do lwdng va thdng ké (e1, e2,
e3 ) hoan toan co thé dbi sanh twong quan
véi nhau mdi tén 2 chidu) hay hoan toan cé
thé tac dong anh hwéng truc tiép bién tiém

&n khac (mdi tén 1 chiéu). Bién F3 trén hinh
vé ¢6 nhirng mii tén di vao nén con dwoc
goi la bién noi sinh hay bién phu thudc vao
(trong quy mé hdi quy hay quy mé cAu trdc).

M

S6 hang sai s6 va phan dw (Error &
Disturbance): Sé hang sai s6 ei biéu thj sai
sb clia nhitng bién do lwong va thdng ké,
trong khi di biéu 16 cho nhiéu hodc sai sb
twong quan v&i gia tri dw bao cltia nhirng tac nhan (bién) noi
sinh tlr nhitng tac nhan (bién) ngoai sinh hay con goi la phan
dw ctia wéc dat hdi quy. Trong quy mé giam sat cia SEM
(hinh 3), méi bién noi sinh c6 1 sb it hang sai sb (ei) hay
nhiéu (di), né boc 16 tinh khéng chac nhw dinh va khéng dung
muwc cla su thdng ké giam sat, ddng thdi né con biéu 16 dac
tht nay cho ca nhirng bién chwa dwoc phat hién va khéng
dwoc giam sat trong quy mo.

Nhw vay c6 thé thay rdng mét quy mé SEM dic trung 1a
mot phire tap gitka mot sé lwong 16N nhivng bién quan sat va
khéng quan sat, nhitng sé hang phan dw va nhirng sai sb.
Bién trung gian ( Mediator): Goi X & bién nguyén nhan géc,
M la bién trung gian tiém nang (hinh 4), va Y la bién két qua.
Dé& xac dinh M la bién trung gian:

+ Chirng minh rdng X — — > Y: Y twong quan véi X,

+ Chirng minh rdng X — — > M: M twong quan véi X,

+ Chirng minh rang M — > Y la link ¢6 y nghta trong hoi
quy hai bién dy bao

3. Quan ly rui ro trong nganh xay dwng
3.1. Khai niém quan ly rdi ro

QLRR la mét cong cu quan trong dé& dbi phé véi nhitng
rdi ro quan trong trong nganh céng nghiép xay dwng vi: (1)
danh gia va xac dinh tinh kha thi cta dw an; (2) phan tich va
kiém soat cac rii ro dé giam thiéu tén that; (3) gidm nhe cac
rdi ro bang cach lap k& hoach thich hop; (4) tranh cac dw an
khoéng théa dang nhdm nang cao bién dé lgi nhuan [3]. Theo
Flanagan va Norman [4] sy cai thién dang ké hiéu qua QLDA
c6 thé dat dwoc tir viec ap dung quy trinh QLRR. Mét sé nha
nghién clru da dwa ra cac dinh nghia vé QLRR, nhw Uher va
Toakley [6] dinh nghia QLRR & mét quy trinh kiém soat murc
dé rai ro va giam thiéu anh hwéng cta né; Merna va Nijiru,
dinh nghia QLRR la mét chudi hanh déng béat ky dwoc thwc
hién b&i cac ca nhan hodc cong ty véi nd luc dé lam thay déi
cac rti ro xuét hién tir viéc kinh doanh clia ho; Wang va cong
s [5], dinh nghia QLRR la mét qué trinh bai ban va co trat
tw tr viéc nhan dang, phéan tich dén trng pho rdi ro mot cach
c6 hé thdng trong sudt vong ddi ctia mdt dw an.

Theo hiép héi QLDA (APM) [2], QLRR la mot qua trinh co
t& chire cho phép céc rui ro riéng 1é va rdi ro chung cia dw an
dwoc hidu va quan ly mot cach cha dong, tbi wu hoa thanh
cong cla dw an bang cach giam thiéu thiét hai va tbi da cac
co hoi. Téng hop cac khai niém qua cac nghién ctru, cé thé
dwa ra khai niém vé rai ro nhw sau: Quan ly rdi ro la mét qua
trinh xac dinh, danh gia va xép hang cac rui ro cé thé xay ra
ma qua dé thi cac bién phap hiru hiéu va ngudn tai nguyén
can thiét dwoc lwa chon va ap dung vao thuc té dé han ché,
theo déi va kiém soat cac kha nang xuét hién va/hodc cac tac
dong cla cac sv kién khong dw bao trwdc

Hinh 4. Bién trung gian trong mo6 hinh SEM

3.2. Phén loai rti ro

Cac nha quan ly thwong phan loai ridi ro (RR) tuy theo
muc dich nghién ctru va cach st dung cla riéng ho. Co6 mét
s0 cach phéan loai pho bién sau:

(1) Theo tinh chét khach quan cla RR:

+ RR thuan tuy la loai rdi ro tdn tai khi c6 nguy co tén that
nhwng khéng cé co hoi kiém 1&i, d6 Ia loai rai ro xay ra lién
quan t&i viéc tai san bj pha huy.

+ RR suy t[nh (RR suy doan) la rui ro tér) lai khi c6 mot
nguy co tdn that song song v&i mot co hoi kiém Ioi.

(2) Theo hau qua dé lai cho cac hoat ddng clia con ngudi

+ RUi ro s6 déng 1a cac RR gay tdn that khach quan theo
ngudn goc RR va theo két qua gay ra. Nhirng ton that nay
khéng phai do ca nhan gay ra va hau qua clda ndé anh huéng
dén sb déng con nguwoi trong xa héi (chién tranh, lam phat,
that nghiép, dong dat, 1 lut)....

+ RUi ro bo phan Ia céc rdi ro xut phat tiv cac bién c6
chd quan cla ting ca nhan xét theo ca ve nguyén nhan va
hau qua. Tac dong cla loai rdi ro nay anh hwéng t&i mét so
it ngwoi nhat dinh (tai nan giao thong, tai nan lao déng, hoa
hoan, mat trém...).

(3) Theo ngudn gbc phat sinh cac rii ro

+ RUi ro do cac hién twong tw nhién: Day la ngudn radi
ro corbén dan dén céc’ rai ro thuan tuy va dé lai nhfyng hau
qua rat nghiém trong doi véi con ngwdi. Nwéce |G, nang nong,
hoat déng cua nui Itra,...

+ RUi ro do méi trwéng vat chat: cac rii ro xuat phat to
nguf)n nay la twong déi nhiéu, chang han nhw hod hoan do
bt cn, chay né....

+ Rui ro do cac madi trwdng phi vat chat khac: Ngudn rui
ro rat quan trong va lam phat sinh rat nhiéu rti ro trong cudc
song chinh la mdi trwdng phi vat chat hay ndi cu thé do la
cac moi trwong kinh té, xa hdi, chinh tri, phap luat hoac méi
trwéng hoat déng clia cac tb chire, ...

(4) Theo kha nang khéng ché clia con ngudi

+ Rui ro c6 thé khéng ché.

+ Rui ro khéng thé khéng ché: Thién tai, dich hoa,....

(5) Theo pham vi xuét hién rii ro

+ Rui ro chung 13 cac rii ro gan chét véi méi trwdng chinh
tri, kinh té va phap luat.

+ RUi ro cu thé 1a cac rti ro gén lién véi cac linh vire san
xuét kinh doanh cu thé ho&c linh virc hoat dong khac. Rui ro
theo céac giai doan cta dw an la cac rui ro cu thé.

(6) Theo cac bén lién quan t&i dw an

+ RUi ro trén goc do cha dau tu.

+ Rui ro trén géc do tw van.
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+ Rui ro trén goc do nha thau.

+ Rui ro trén goc do nha khai thac st dung.

+ RUi ro trén géc dd cong ddng, xa hoi.

(7) Theo déi twong tac dong

+ Rui ro lién quan dén chi phi dw an.

+ Rui ro lién quan dén thdi gian dw an

+ Rui ro lién quan dén chét lwong dy an
3.3. Quan ly rdi ro trong nganh xay dung

Cac nha quan ly tai nhidu nwdc trén thé gidi nhw Anh,
My, Thuy Dién, An D0...da cé nhirng cach nhin nhan va
quan diém méi vé& quan ly rdi ro (QLRR). Thay vi di pho voi
rii ro khi xay ra, QLRR dwoc xem xét trén khia canh dw bao
va dé phong duoc Ciing t¥ cach nhin nhan dé, rat nhiéu
nghién ctu vé rdi ro dwgc thue hién nhdm xac dinh, danh
gia va xt ly rdi ro. Tai Viét Nam, quan ly rii ro bat dau dwoc
quan tam nhiéu hon khi hdi nhap kinh té& thé gi¢i vao ndm
2007, day la thdi diém cac nganh kinh té dwoc mé civa tw do
canh tranh phat trién. Cac du an xay dwng duoc tién hanh
& khap moi noi va c6 thém yéu té nwédc ngoai: Chi dau tw
nwéc ngoai, tw van nwéc ngoai, nha thau nwée ngoai... Didu
do da tac dong téi nganh xay dwng trén hai phwong dién:

- Nganh xay dwng dwoc du nhap cong nghé xay dung
tién tién, hoc tap trinh d4 QLDA chuyén nghiép.

- Pdng thoi, nganh xay du’ng cling chiu strc ep twr chinh
su phat trién nhanh chéng va 6 at clia cac dy an dau tw xay
dwng. CAc rui ro xut hién véi tAn suét va mirc do anh hu’ong
nghiém’trong. Trong hoan cénh do, cac nghién cru \{é rai ro
duwoc tién hanh ngay cang nhieu hon v&i mong mudn khac
phuc dwoc hau qua ma rui ro gay ra, Tuy vay, cac nghién cu’g
nay cling chwa thwe sw dwoc ap dung hiéu qua trong thuc té
do cac nguyén nhan khach quan va chu quan.

Ciing c6 thé néi tredc ndm 2007, quan ly rdi ro la noi
dung hoé’n tqén m&i tai Viét Nam. Sau nam 2007 quan ly rui
ro méi bat dau dwoc dé y, cac quy dinh cla phap luat tlr do
ma&i co nhwng cap nhat vé quan ly rdi ro, mac du cac cap
nhat nay van con rat han ché.

- Luat Xay dung sé 50/2014/QH13 quy dinh vé quyén,
nghia vy, trach nhiém cda co' quan, td chirc, ca nhan va
quan ly nha nwéc trong hoat dong dau tw xay dwng. Mot §6
ndi dung co lién quan toi quan ly rdi ro, duoc xem xét. Dieu
66: NOi dung quan ly dw an dau tw xay dwng. Van ban nay
da chi rdé quan ly rui ro la mét néi dung quan trong clia quan
ly dw an.

- Nghj dinh s6 15/2021/ND-CP dwa ra cac giai thich ré
hon vé& quan ly dw an du tw xay dwng cho Luat Xay dung
s6 50/2014/QH13. Mét s ndi dung cé lién quan t&i quan Iy
rdi ro dwoc néu ra tai Diéu 34: Quan ly an toan lao dong trén
cbng trwdng can bd chuyén trach lam cbng tac an toan lao
dong can duoc b tri pht hop véi quy méd cong trwdng, mirc
dd rai ro xay ra tai nan lao ddng clia cdng trworng cu thé.

- Nghi dinh 20/2022/NB-CP quy dinh bao hiém bét budc
trong hoat déng dau tw xay dwng nham phong tranh cac rai
ro khach quan.

Ngoai ra con mét sé quy dinh khac nhw:

- Quyét dinh s6 79/QD-BXD dua ra cac quy dinh vé dinh
mtrc chi phi quan ly dw an va tw van dau tw xay dung. Trong
quyét dinh nay thi chi phi‘quén ly rdi ro dwoc tinh toan théng
qua cac hinh thirc hop ddng, bao hiém, bao dam.

- Théng tu"sé ‘04/2019/TT-’BXD dwa ra quy dinh mot s
ndi dung chi tiét vé quan ly chat lwgng va bao tri cong trinh.

Théng tw nay quy dinh vé sw ¢ cong trinh, rdi ro khach quan
&nh hwéng t6i chat lwong cong trinh.

- Quyét dinh 725/QD-BXD ctia Bd Xay dwng vé viéc cong
nhan ban van déng thanh lap Hiép hoi QLDA dau tw xay
dwng Viét Nam da cho thay linh vwc QLDA, ciing nhv QLRR
dw an dau tw xay dwng tai Viét Nam dang dwoc nhin nhan
dung vai tro clia né. Quan ly rdi ro trong xay dwng cla Viét
Nam d& bat dau dwoc thé hién qua cac van ban phap luat.

4. Dé xuét ap dung SEM trong quan ly rdi ro

Nhiéu nha khoa hoc trén thé gi¢i da tap trung vao viéc
xac dinh rdi ro nham chi ra cac rdi ro mot cach day da nhat.
D an dau tv xay dwng véi sw tham gia ctia nhiéu Iinh virc,
nhi&u bén tham gia ludn ti&m &n nhiéu van dé rai ro. St dung
mo6 hinh SEM trong quan ly rdi ro dw an sé xac dinh chinh
xac cac sb lwong cac rii ro ¢ thé xay dén anh hwéng dén
toan bé muc tiéu chung cta dy an. M6 hinh SEM dwoc danh
gia 1a mét trong nhivng phwong phap danh gia téng thé cac
rdi ro va tinh kha thi ctia dw an khi chiu tac déng ctia cac rui
ro c6 thé xdy dén. Cac phwong phap thdng k& co ban chi
hiru dung déi véi mot lwong bién nhat dinh va né khong thé
giai quyét dwoc cac ly thuyét phire tap. Viéc st dung mot sé
it bién dé tim hidu vé cac hién twong phtrc tap rat han ché.
Nguoc lai, SEM c6 thé moé hinh hoéa va kiém dinh cac hién
twong phirc tap nay. M6 hinh SEM la sy mé rong cta mod
hinh tuyén tinh tdng quat, cho phép nha nghién ctu kiém
dinh mot tap hop phwong trinh hdi quy cling mét luc. M6
hinh SEM phéi hop dwoc cac k§ thuat nhw phan tich nhan
t6, héi quy da bién va phan tich sy twong quan. Day 1a mot
trong nhirng md hinh phtrc hop va linh hoat c6 thé str dung
dé& phan tich méi quan hé nhan qua phtc tap trong dw an
xay dwng.

Dé dat dwoc cac muc tiéu ctia nghién cru, di¥ liéu dwoc
thu thap dwa trén phuwong phap khao sat cac dbi twong:
Quan ly cac cong ty xay dwng, quan ly cac cAp va cac can bo
ky sw da va dang lam viéc tai cac dy an xay dwng. Sau khi da
c6 di¥ liéu dau vao phan tich rai ro trong mé hinh SEM dwoc
thwe hién qua mét sé buéc nhw sau:

Buwéc 1: Kiém dinh thang do Cronbach’s Alpha. Kiém dinh
do tin cay cua thang do theo Cronbach’s Alpha dwgc thyc
hién cho tlrng nhém bién quan sat thudc ttrng nhém nhan tb.
Néu nhan t6 nao c6 hé sb Cronbach’s Alpha nhé hon 0,6 thi
bi loai khéi mé hinh, nhitng thang do cé hé sé Cronbach’s
alpha dat gia tri tlr 0,7 tr& 1&én m&i dwoc lwa chon. Cac bién
quan sat c6 hé sb twong quan bién tdng nhé hon 0,3 ho&c
lam gidm gia tri Cronbach’s Alpha ctia nhom dwgc xem la
bién rac, cling duoc loai khéi thang do ctia nhan tb.

Budc 2: Phan tich nhan t kham pha EFA. Phan tich
nhan t& kham pha (Explanatory Factor Analysis - EFA) bang
phwong phap trich principal axis factoring, phép xoay Promax
(Kappa = 4). Trong dé hé sb tai nhan té (factor loading) phai
I&n hon 0,5 thi thang do dat gia tri hoi tu va hé sé tai cla
nhan t& nay phai Ion hon hé sé tai ciia nhan té khac 1a 0,3 thi
dat gia tri phan biét. Vi vay, gia tri hé sé tai nhan té nhd hon
0,5 thi bién twong trng bj loai. Biém dirng trich khi c¢é “Initial
Eigenvalues”>1.

Buwdc 3: Phan tich nhan t6 khang dinh (CFA). Sau khi
phan tich nhan td, cac bién quan sat sé dwoc dwa vao md
hinh CFA. Céc tiéu chi & mé hinh CFA dat yéu cau la: chi
s6 Chi-square c6 y nghia théng ké (P < 5%), Chi-square/ df
nho hon 3, CFl 1én hon 0.9, RMSEA nhd hon 0,08. Sau khi
mé hinh CFA dat yéu cdu, néu Do tin cay tdng hop (CR) I6n
hon 0,7 va Phwong sai trich trung binh (AVE) I&n hon 0,5 thi
thang do dang tin cay, c6 thé sir dung cho phan tich
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Budc 4: Kiém dinh mé hinh nghién ctu théng qua mé
hinh cAu tric tuyén tinh (SEM). Sau khi CFA, nghién ctu st
dung mé hinh cAu trdc tuyén tinh (SEM) dwoc st dung dé
kiém dinh cac méi quan hé trong mé hinh nghién ctu rii ro.
Ciing giébng nhw CFA, md hinh SEM dat yéu cAu néu chi sé
Chi-square c6 y nghia théng ké (P < 5%), Chi-square/df nhé
hon 3, CFl Ién hon 0,9, RMSEA nhé hon 0,08.

Két qua phan tich tir mé hinh Sem sé& nhan dang duoc
céc rui ro dw an mot cach chinh xac khach quan, va mirc do
tac déng cla cac rii ro dén dw an dé tiv d6 dua ra nhirng giai
phap &ng phoé phu hop cho tirng rii ro mang lai hiéu qua cao
nhat cho dv an.

Tai liéu tham khao
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5. Ha Nam Khdnh Giao, Bii Nhdt Vicong, (2019), Phirong phép
nghién citu khoa hoc trong kinh doanh - Cdp nhdt SMART-PLS,
Nha xuat ban Tai chinh.

5. Két luan

Thuc té tai Viét Nam va trén thé gidi cho thay, trong qua
trinh thwe hién dw an dau tw xay dwng luén gap rat nhiéu rai
ro vé& k¥ that, kinh té, thj trwdng, tw nhién... Cac rdi ro cé thé
xay ra & tat ca cac giai doan thwc hién dw an. Céc rai ro xay
ra dan dén phat sinh thém chi phi kha l&n va kéo dai thoi
gian thuwc hién da anh hwéng x4u dén hiéu qua cla dy an.
S dung m6 hinh SEM trong quan ly rdi ro, sé xac dinh dwoc
chinh xac va thay trwéc cac nguy co hodc co hoi cé thé dat
dwoc cla dy an./.
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Ap dung ly thuyét quan ly tuc théi trong thi céng...

+ Budc 9: can bo kiém soat tap hop cac Kanban tiéu thu
nay dé kiém tra lai tién trinh thi cong va thwc hién cac ban
duyét chi theo khéi lvong

+ Bwéc 10: can bo kiém soat danh gia ty 1& hoan thanh
ké hoach, cac nguyén nhan tré ké hoach, va cac vu viéc tai
nan lao déng néu co.

Chi c6 mét cach khdi xwéng cong viéc la bét dau tir
Kanban. Khi Iap ké& hoach tudn, ngudi ky sw sé lwa chon cac
cbng viéc cla tuan t&i dwa vao ‘ban tién do trién khai sau
tuan’. Hau hét cong tac da s&n sang dé co thé tién hanh. Néu
cbng tac ndo con thidu cac didu kién bat dau thi nguoi kj sw
tim hiéu cac thong tin v& van d& nay va tim cach giai quyét
trwde khi bat dau cong viéc. Day chinh [a mot phan trong cac
nguyén tic cla hé théng Last Planner, mot hé théng gitp
kéo cac cong viéc vé phia truéc thay vi ddy cac cong tac nay
vao trach nhiém cua cac ky su.
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tdn kho....ma sé& dan dén sy cai thién vé chéat lwong. Tuy
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KHOA HOC & CONG NGHE

K& toan vién - kiém toan vién trong ky nguyén s

Accountants, auditors in digital age

Tom tat

Cuéc cach mang cong nghiép (CMCN) lan thii 4 (viét tat la CMCN
4.0) c6 tac dong I6n, toan dién dén moi d6i tugng, moi nganh
hay linh vuckinh té. V6i nganh Ké toan - Kiém toan (KTKT),
cudc CMCN 4.0 da va dang lam thay d6i méi trung, diéu kién
lam viéc ctia nganh. Né gitip cho cong viéc KTKT khong bi gidi
han béi khoang cach dia Iy, diéu d6 c6 nghia la KTKT vién tai
Viét Nam c6 thé thuc hién cdng viéc KTKT & bat ky qudc gia nao
trén toan thé gidi va nguoc lai (néu ca nhén, t6 chiic thuc hién
cong viéc KTKT d6 dap iing di cac diéu kién). Nhu vy, day vira
dugc coi la co hdi va ciing la thach thiic déi véi bat ky ai muén
trd thanh mét Ké toan vién hay Kiém toan vién tai Viét Nam, ho
can chuan bi cho minh nhiing diéu kién dé c6 thé dap (ing diéu
kién hanh nghé quéc té, d€ nang cao vi thé ban than va mé
rong pham vi hanh nghé. Bai viét trinh bay mét s6 yéu cau méi
ddi voi nhan lwc nganh KTKT trong théi ky ky nguyén s6 nham
giup cacké toan vién, ki€m toan vién hién tai va tuong lai hoan
thién ban than dé cai thién chat lugng nhan luc nganh KTKT.
Tir khéa: Cdch mang cong nghiép 4.0, ké todn vién, kiém todn vién

Abstract

The 4th Industrial Revolution (abbreviated as Industry 4.0) has

a great and comprehensive impact on all subjects, industries or
economic fields. To the Accounting - Auditing, the Industry 4.0 has
been changing its working environment and working conditions.

It helps the accounting - auditing work to avoid being limited by
geographical distance, i.e accountants and auditors in Vietnam can
perform the accounting - auditing work in any countries in the world
and vice versa (if the individuals or organizations performing the
accounting - auditing work meet all the conditions). Therefore, this is
both considered an opportunity and also a challenge for anyone who
wants to become an accountant or an auditor in Vietnam. They need to
prepare themselves to be able to meet the conditions for international
practice, to enhance their self-status and expand practice scope. The
paper presents some new requirements for the human resources of
Accounting - Auditing industry in the digital age to help current and
future accountants, auditors to perfect themselves so as to improve the
quality of human resources of Accounting - Auditing industry.

Key words: Industrial Revolution 4.0, accountant, auditor
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1. D&t van dé

V6i cac cudc CMCN trwédc day, cac qudc gia can phai gidi
quyét co ban cac van dé& cia CMCN lan trwéc thi méi chuyén
sang dwoc cudc cach mang 1an sau. Nhwng véi cudc CMCN 1&n
the 4 12 sy thay déi ban chét, khong tuan theo quy luat thong
thwdrng nén Viét Nam mac du da 16i nhip & 3 cubc CMCN 1&n trwdre
nhwng hoan toan cé thé thwe hién tét cusc CMCN 1&n nay néu
chudn bi day dd nhirng ndng lwe dé tan dung cac co hdi ma cudc
CMCN 4.0 mang lai.

2. Nhan sw nganh Ké toan — Kiém toan trong CMCN 4.0

Khéng chi chudn bi ngudn nhan lwc cho nganh coéng nghé
théng tin, ching ta con can phai chuén bi cho tat ca cac nganh
kinh t& khac dé& sén sang tng pho bién déi do CMCN 4.0 mang
lai. Theo dw bao ctia Dién dan kinh té thé gioi, dén ndm 2022, lao
ddéng nha may va san xuét sé giam 1,63%; khdi hanh chinh va van
phong gidm 4,91%. Trong khi d6, lao déng nganh loT tang trwéng
5%, di¥ liéu lon (Big Data) tang khodng 4,9%; dién toan, toan hoc
tang khoang 3%,... Theo GS. Hd Tu Béo (Vién Khoa hoc céng
nghé tién tién Nhat Ban - JAIST): Dwéi tac dong cia CMCN 4.0,
nhiéu loai lao dong sé tang lén, nhiéu loai sé& gidm di va cung voi
d6, c6 nhiéu lao ddng mai dw bao sé& xuat hién.

Trong nganh Ké toan — Kiém toan, cong viéc clia ké toan bao
gdm céc giai doan: thu thap, xt ly, kiém tra, phan tich va cung
cép théng tin. Cac giai doan nay déu cé thé dwoc thuc hién va
thay thé béi cac robot. Robot la tri tué nhan tao va né cé thé lam
ca nhirng didu ma con nguwdi khéng thue hién dwoc. Tuy nhién,
trong Iinh virc KTKT nhirng cht “robot” nay chi c¢é thé hé trg cong
viéc clia Ké toan vién, Kiém toan vién vi chiing hoat dong cac giai
doan: thu thap, xt ly,...theo lap trinh san c6, chi c6 thé dwa ra cac
nhan dinh, tw van trong cac trwong hop théng thuwdng da duoc lap
trinh trwdc d6. Ching khéng thé dwa ra cac nhan dinh, cac giai
thich...va ciing cé thé dwa ra cac nhan dinh sai khi gép phai cac
trwdng hop déc biét, cac trwong hop mai phat sinh 1an dau hay
céac trudng hop chwa dwoc lap trinh sén...Va luc nay, hon ai hét
ké toan lai phai la nguwoi hiéu vé& cong nghé, str dung cdng nghé
cho céng viéc clia minh dé dwa ra cac nhan dinh va giai phap phu
hop cho doanh nghiép. Kiém toan vién phai kiém tra va xac nhan
d6d chinh xac, tinh trung thwe ctia nhitng s6 liéu do ké toan vién
thu thap va cung cép théng tin, tr dé bao quat dwoc hoat déng
tai chinh ctia doanh nghiép dé dwa ra chién lwgc kinh doanh phu
hop. Bén canh do, trong linh vwc KTKT, viéc cap nhat cac chinh
séach ké toan va viéc tuan tha phap luat vé thué dién ra mét cach
thwong xuyén, lién tuc nén con ngwdi van 1a nhan t6 can thiét dé
thwe hién cdng viéc trong nganh KTKT.

Nhw vay, cé thé thay trong linh vuc KTKT, nhitng chd “robot”
tir tri tué nhan tao co thé dwoc str dung dé thay thé cho con ngudi
nhung lai khdng thé thay thé hoan toan cho con ngudi trong linh
vUwc nay.

V&i dat nwédc hon 90 triéu dan chiém 1/6 dan sé cla cac nwéc
ASEAN nhung sb ké toan vién, kiém toan vién cé chirng chi hanh
nghé chi chiém khoang 2% téng sb ké toan, kiém toan vién hién cé
cla cac nwdc ASEAN. Nhw vay sé lwong ké toan, kiém toan vién
tai Viét Nam dang rat yéu vé sé luong.

Khéng chi yéu vé sb lwong ma chat lwong ngudn nhan luc ké
toan, kiém toan & Viét nam hién nay van con nhiéu han ché. Theo
ba Lé Thi Hdng Len, Trwéng dai dién Hoi K& toan cong chirng
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Anh quéc (ACCA) tai Viét Nam: trong 5 ndm gan day, nhan
sw nganh ké toan, kiém toan ré rang da cé nhiing sw phat
trién rat dang mirng, ca vé sb lwong va chat lwong. Tuy chwa
phai [ sw phat trién nhanh nhw cac nuwéc khac trong khu
vire, nhwng con sb cac kiém toan vién cé bang cap quéc té
nhw ACCA dang tdng dan d&u hang nam. Con néu so sanh
vé chét lwong thi nhitng ngudi cé bang ACCA tai Viét Nam
ciing c6 chét lwong twong dwong véi cac hdi vien ACCA &
cac nudc khac.

3. Dé xuét v&i nhan sw nganh KTKT

Chinh vi ly do trén da dat ra y&éu cadu méi cho nhan su
nganh KTTK nai riéng 1a bén canh céac kién thirc chuyén mon
va dao dlrc nghé nghiép can phai s& hivu nhiéu k§ néng khac
nhw: hiéu biét vé& k¥ thuat sb, kha nang sang tao, co tri thong
minh, c6 tdm nhin,.. cu thé nhw sau:

Th nhat, muén lam tét dwoc cong viéc ctia minh, nhirng
ké toan vién, kiém toan vién can ndm rd dwoc cac nguyén
tac co ban, cé day du kién thirc chuyén mon dé x ly va dwa
ra nhan dinh vé cac giao dich phat sinh do; thwong xuyén
cap nhat nhirng thay dbéi vé& chinh sach ké toan, chinh sach
thué va phap luat cé lien quan. Bdng thoi, ludn trau dbi kinh
nghiém thuc tién.

Th hai, trong thei ky cong nghé sé, cac giai doan céng
viéc cuia ké toan cé thé dwoc thay thé bdng may maéc thi hon
bao gi®’ hét dao dlrc nghé nghiép ctia ké toan vién va kiém
toan vién tré thanh yéu té rat quan trong. Ké toan vién, kiém
toan vién can gitr dao drc nghé nghiép, tén trong sw that,
khach quan va dat lgi ich ctiia cong chiing 1én trén lgi ich cla
ban than cé nhw nhw vay thi mai cé thé gitp cac ¢d dong lva
chon quyét dinh dau tw vao doanh nghiép hay khéng, cac
nha dAu tw xac dinh hwéng di it rii ro hon vao bao vé quyén
lgi chinh dang cla céng chuing.

Thir ba, ké toan vién, kiém toan vién can hoc tap, nang
cao trinh d cla ban than dac biét la nang cao kha nang st
dung cdéng nghé dé &ng dung vao cdng viéc ctia minh nhw
viéc irng dung cac ham tinh exel, cdc phdn mém ké toan, cac
phan mém quan trj,...

The tw, hé thdng thong tin tai chinh trong ky nguyén sé
dwoc két ndi trén toan cau, didu nay gilip con ngudi co thé
tim hiéu bat ctv diéu gi can biét, tao ra nhiéu co héi dau tu,
nhiéu ngudn théng tin tai chinh nhwng né cung c6 diém han
ché la théng tin khdng chinh thong va tiém &n nhiéu rdi ro. Do
d6, kiém toan hay dich vu tw van tai chinh cang tré nén quan
trong va doi hoi ké toan vién va kiém toan vién phai sang tao
hon, nhay bén, théng minh hon va cé tAm nhin dé& dap trng
ky vong clia cong ching.

Th& nam, dé la ky nang giao tlep ndi chung va giao tiép
bang tiéng Anh néi riéng la mot van dé& ma cac ké toan vién,
kiém toan vién trong hién tai va twong lai can dac biét lwu y.
Giao tlep tbt glup chung ta hiéu nhau hon, chung ta khéng
chi can giao tiép v&i dong nghlep, ma con glao tiép v&i nha
quan tridoanh nghlep v&inha dau tw, véi cd dong v&i khach
hang, v&i nha cung cép.. thong qua giao tiép gitp chuing ta
dat duoc nhung muc tiéu cla minh. V@i nganh KTKT, ngon
ng® quéc té mang lai r&t nhiéu gia tri loi ich ting them cung
v&i ngdn ngl quéc té ké toan vién, kiém toan vién can trang
bi cho minh ca nhirng kién thirc chuyen mén mang tam quéc
t&. Co nhw vay ching ta méi mé réng t6i da pham vi hoat
doéng clia minh, nang cao kha nang canh tranh clia nhan lwc
nganh KTKT tai Viét Nam.

Ngoai ra, cac ké& toan vién, kiém toan vién can trang bi
thém mot k§ ndng niva la ky nang networking (tao dwng méi
quan hé). Trong thé gi¢i mé nhw hién nay, co hdi cong viéc
c6 thé dén tir rat nhidu ngudn khac nhau va viéc giao tiép,
v&i nhirng cong ddng khac nhau sé mang lai nhiéu lgi ich bat
ngd. Chung ta co thé tham gia nhiéu di&n dan, cac trang lién
két hoi vien, cac budi hoi thao, trao ddi kinh nghiém....cé nhw
vay chung ta dwoc gap g&, két ndi véi nhau va véi nhivng
chuyén gia trong nhiéu Iinh vuc.

Nhw vay, co thé thdy véi méi ca nhan néi chung trong
thei dai hién nay va méi ké toan vién hay kiém toan vién hién
tai va twong lai déu can phai tw trang bi cho minh nhiing
kién thire, nhing k¥ nang dé s&n sang thich ng cling nhw
tan dung cac co hdi ma cugc CMCN 4.0 mang lai. Tuy nhién
dé hd tro cac ca nhan co sw chuan bj tét nhat cho CMCN
4.0 khéng thé khong nhac dén dé la can co sw gilp sirc tiy
nha nwéc, hé thdng phap luat, cac bd ban nganh... théng
qua viéc “gay ap luc”, “budc’mbi ca nhan phai thay ddi theo
hwéng tich cwe nhw: chap hanh phap luat, canh tranh cong
béng...ngoai ra, can c6 nhitng chinh sach t6t nhdm thu hat
nhan tai, nuéi dwdng lyc lwong khoa hoc tinh hoa, gén ho
v&i muc tiéu phat trién cta dat nwdc. Chi cé nhw vay, ching
ta mai c6 di nhan lyc dé “déi mat” va “vwot qua” CMCN 4.0
ddng thoi tan dung tét nhitng co hoi dem lai dé c6 bwdc phat
trién dot pha.

4. Két luan

Céach mang cong nghiép 4.0 la cudc cach mang cua tri
thirc nén diéu kién dau tién va tién quyét la phai cé tri thirc.
Trong cudc cach mang nay cong nghé, may mac tién tién cé
thé thay thé con ngwdi tham chi & mét sé linh vire con céd
thé thay thé hoan toan cho con ngudi nhwng con ngudi van
6 vai trd quan trong nhat. Chinh vi vay dé tiép can nhanh
nhét véi CMCN 4.0, Viét Nam nén bat dau bang nhirng bwéc
nhé va don gidn nhwng can thuc hién ngay, ma quan trong
nhét d6 1a dau tw vao ngudn nhan lwc. Pé nang cao chét
lwong ngudn nhan lyc thi can cé sw két ndi gitka Chinh pha,
céac doanh nghiép v&i cac triedng dai hoc va céc co sé dao
tao dé stra ddi chwong trinh hoc sao cho phu hop hon véi
thi trwong lao dong, dap ng dwoc thay dbi va doi hdi cla
CMCN 4.0./.
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KHOA HOC & CONG NGHE

Nang cao hiéu qua giang day tiéng Anh theo dinh huéng
TOEIC cho sinh vién tai trudng Pai hoc Kién tric Ha NGi

Enhancing the efficiency of TOEIC — oriented English language teaching for students
at Hanoi Architectural University

Nguyén Thi Hoa

Tom tit | 1-Patvén dé

Truwéc béi canh qudc té hoa gido duc hién nay tai Viét Nam, gido duc dai hoc
dang d6i mé&t v&i nhiéu thay ddi va thach thirc nhdm nang cao chét lwgng dao tao
ngoai ngir d& dap tng nhu cau cla thj trwéng lao dong, ddng thei nang cao vi thé
c® s& dao tao trong khu virc va Chau A.

T nhirng ndm dau cdia thé ky 21, 1an séng toan ciu héa da dat ra nhiéu thach
e o thirc, yéu cau maéi cho nén gido duc dai hoc trén toan thé gidi (Knight, 1997, Van
Tirkhéa: chuong trinh gidng day tiéng Anhtheo | qer Wende, 1994). Mot trong nhitng thach thire d6 1a céc trwong dai hoc dao tao

dinh hutng TOEIC, ndng cao hiéu qua ¥ va phat trién dwoc cac cong dan toan cdu, nhixng ngwdi co thé lam viéc va phat
trién dwoc trong méi trierng ma céac yéu td quéc té, khu vie ciing nhw dia phwong
Abstract | ngay cang gan két mot cach tinh vi va chét ché (Nussbaum, 2002).

Nhan thirc dwoc tm quan trong cla yéu cau nay, Viét Nam d& cé cac bién
) ) ; phap day manh phat trién quéc té hoa gido duc, nhdm dadm béo cho sinh vién tét
currlcul.um of TOEIC - onentgd English Iapguage nghiép cé duoc cac kién thire, ki ndng ciing nhw kinh nghiém quéc té, da van hoa

teaching as well as enhancing the efficiency of | o3, thiét (Leask, 2015). Mét trong cac nd Ic d6 1a viéc ban hanh Khung nang luc
English language teaching for students at Hanoi | ng0ai ngr 6 bac caa Viet Nam (KNLNNVN) cia Bo Gido duc va Dao tao vao ndm
Architectural University. | 2014 ciing nhw Khung trinh d6 quéc gia Viét Nam (KTDQG) ciia Thi twéng Chinh
Key words: TOEIC — oriented English language pht vao nam 2016. Trong do, dao tao ngoai r]gtv (tiéng Anh) dwoc chu trong nham
teaching, enhancing the efficiency || dam bao sinh vién vurot qua duoc gidi han vé ngdn nglr, tir d6 tan dung dwoc cac
co hgi giao lwu van hoa, hoc héi, mé rong kién thirc cling nhw tim kiém dwoc cac

co hoi viéc lam trong nwéc, khu vire va quéc té.

Tuy c6 nhiéu cach thirc dé dat dwoc chuan dau ra tiéng Anh, (théng qua van
bang hodc ching chi; c6 thé st dung cac chirng chi quéc té khac nhau), mot
phan khong nhé sinh vién dai hoc khong thé tét nghiép dung han do chwa dap
(rng d0 yéu ciu vé ngoai nglr (Bdo Ngudi Lao Bong, 2019). Bén canh dé, clv
nhan ra treéng nhwng khéng tim dwoc viéc do thiéu k§ ndng ciing nhw khong thé
giao tiép bang tiéng Anh (Tran, 2014). Vi thé, viéc phat trién néng lwc tiéng Anh
cho sinh viénla v cuing can thiét trong cdng cudc nang thm nhan lwc Viét.

Truwéc nhitng thach thire d6, trwéng Dai hoc Kién tric Ha No6i dang dan nang
cao hiéu qua giang day tiéng Anh theo dinh hwéng TOEIC nham gilp sinh vién
vira c6 thé dat dwoc chuan déu ra tiéng Anh theo quy dinh vira cé thé thuc sy st
dung duoc tiéng Anh trong giao tiép cong viéc sau nay.

Bai bao trinh bay ¢6 s xay dung chueng
trinh gidng day tiéng Anh theo dinh huéng
TOEIC va viéc nang cao hiéu quagiang day
tiéng Anh cho sinh vién tai trudng Dai hoc
Kién tric Ha Noi.

The paper presents the basis of designing the

2. Bai thi TOEIC quéc té 1a co s& xay dwng chwong trinh giang day tiéng
Anh cho sinh vién tai trwéng Dai hoc Kién triic Ha N6i ph hop véi nhu
cau str dung ngdn ngir thuc té
Nh&m d&m béo cho sinh vién tét nghiép c6 dwoc kién thirc, kj ndng can thiét
dé co thé st dung tiéng Anh thanh thao (hodc & mét mirc d6 chap nhan nhéat dinh)
trong cOng viéc va cudc song hang ngay, trwong Dai hoc Kien trac Hé No6i da xay
dwng chu’c’)’ng’tr‘lnh gidng day theo dinh hwéng TOEIC dya trép cau truc bai thi
TOEIC qudc teé (Listening & Reading). Bay la bai thi pht hop nhat véi nhivng muc
dich dao tao ndi trén tir muc dich thiét ke clng nhw triet ly xay dwng, n6i dung
kiém tra va mbi quan hé twong quan gitra cac k§ ndng cta bai thi.
Muc dich thiét ké
ThS. Neuyén Thi Hoa ~ Baithi TOI?IC Listening & Reading ra doi dé‘phuc vu tnruc}iép nhu céu‘ danh
gia nang lwc s dung tieng Anh trong cong viéc va trong cuéc song hang ngay clua
nguwoi lao ddng. Muc dich thiét ké ctia bai thi TOEIC Listening & Reading hoan
toan trung khép véi muc dich dao tao tiéng Anh danh cho sinh vién trinh d6 dai
hoc tai trwéng Dai hoc Kién trac Ha Noi.
Y twdng vé& mot bai thi danh gia kha nang st dung tiéng Anh trong méi trudng
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nhirng nam 1960) (https://www.ets.org/s/toefl/pdf/toefl_ibt_
insight_s1v6.pdf). Tuy nhién, sinh vién c6 thé dat diém cao
trong bai thi TOEFL, da diéu kién nhap hoc dai hoc nhuwng
chwa chéc cé thé st dung thanh thao tiéng Anh trong cong
viéc khi tét nghiép cling nhw trong giao tiép hang ngay. Chinh
vi thé, gido suw Yasuo Kitaoka da lién lac véi Vién Khao thi
Gi4o duc Hoa Ky (ETS) dé chia sé quan diém ciing nhw
dinh hwéng vé bai thi cia minh. Nam 1979, phéi hop véi
Bo Cong nghiép va Thwong mai Québc té Nhat Ban, ETS da
cho ra d&i bai thi TOEIC Listening & Reading Quéc té dau
tién (Woodford, 1982). Tir d6 dén nay, hang n&m cé khoang
7 triéu thi sinh tham dw ky thi TOEIC Listening & Reading
tai 150 qudc gia trén toan thé gidi (trong doé c6 Viét Nam)
(Powers & Schmidgall, 2018). Cac con sb trén da tw néi [én
s phd bién cling nhw gia tri va uy tin cta bai thi trong viéc
chudn bi va danh gia kha nang giao tiép bang tiéng Anh clia
thi trwdng lao dong.

Triét ly xay dung

TOEIC Listening & Reading khéng don thuan chi 1a bai
kiém tra danh gia nang lwc ma con 13 bai thi dung dé& dinh
hwéng chuwong trinh dao tao, ddm bado sinh vién thyc sy
phat trién dwoc nang luc giao tiép.

Mot diém khac [am nén gia tri ciia bai thi TOEIC Listening
& Reading chinh la kha nang dinh hwéng chwong trinh day
hoc cla bai thi. Theo Powers & Schmidgall (2018), khi thiét
ké va xay dung bai thi TOEIC Listening & Reading, cac
chuyén gia cia ETS ludn chu tdm dén tac déng doi nguoc
(wash-back effect) clia bai thi dén qua trinh day va hoc tiéng
Anh. Tac dong ddi ngwoc nay co thé Ia tich cwc hodc tiéu
cwc (Choi, 2008, Mesick, 1996). Vi dy, ngwoi hoc dat diém
cao trong bai kiém tra ndng lwc nhung lai khéng nang cao
dwoc nang lwc sir dung tiéng Anh/khong siv dung dugc tiéng
Anh dé& giao tiép do chi tap trung n luyén dé thi hodc cac
meo lam bai.

Nhan thirc dwoc tac dong nay, cac chuyén gia thiét ké bai
thi TOEIC Listening & Reading luén ddm bao ndi dung dwgc
kiém tra, danh gia trong bai thi la nhitng nang lwc, ky nang
tiéng Anh can thiét cho ngwoi hoc cho giao tiép trong cong
viéc va trong cudc sbng (Powers, 2010). Ngudi hoc chuan bi
cho bai thi cling chinh la dang tw nang cao nang lwc str dung
tiéng Anh ctia minh. Ngwoc lai, mét khi c6 dwoc nén tang
tiéng Anh tét, ngudi hoc cé thé dé dang dat dwoc s diém
mong muén trong bai thi TOEIC Listening & Reading.

Néi mét cach khac, bai thi TOEIC Listening & Reading
duwoc thiét ké dé khong chi co gia tri nhat thoi trong viéc danh
gia nang luc giao tiép cla thi sinh & tai mot thoi diém ma con
c6 gia tri dinh hwéng chwong trinh dao tao, cé anh hwéng
tich cwc dén qua trinh day va hoc tiéng Anh.

N6i dung kiém tra

Néi dung kiém tra danh gia trong bai thi TOEIC Listening
& Reading la nhitng kién thirc, k§ nang phd bién va quan
trong nhét trong giao tiép noi cdng s& va giao tiép hang ngay.
Nhirng ndi dung nay dwoc sat hach va cap nhat thuwong
xuyén.

Mac du bai thi TOEIC Listening & Reading cé gi&i han vé&
mat thdi gian (khéng phai yéu té, khia canh nao trong giao
tiép ciing c6 thé dwoc danh gia trong bai thi), cac chuyén
gia phat trién bai thi cia ETS ludn c6 gang dam bao cac chi
de/ngu canh, ngon ngl, ky nang quan trong va phd bién
nhét trong giao tiép cong viéc va giao tiép hang ngay xuét
hién trong bai thi. Chinh vi thé, bai thi TOEIC Listening &
Reading cung cap cho thi sinh co hoi dé thé hién nhiéu ndng
lwc tiéng Anh & cac k§ nang khac nhau. Ngoai ra, bai thi
TOEIC Listening & Reading khdong danh gia va ciling khéng

yéu cau kién thirc chuyén nganh cia thi sinh dw thi (Powers
& Schmidgall, 2018).

Noi dung bai thi TOEIC Listening & Reading duwgc kiém
dinh, sat hach va cap nhat thwdéng xuyén nhdm dam bao noi
dung, hinh thirc danh gia luén phan anh dwoc sy phat trién
cla céac ly thuyét tiéng, sw thay dbi trong cach thirc va phong
céach giao tiép trong moéi trwdng lam viéc va giao tiép hang
ngay cling nhw cac nhu cau maéi cua thj trwong lao dong.
Cho dén thoi diém nay, bai thi TOEIC Listening & Reading
da trai qua bén 1an thay déi Ié'n vé néi dung va hinh thirc vao
nam 2003, 2006, 2013 & 2018 (Ashmore, Duke & Sakano,
2018). Nhitng thay dbi nay da nhan dwoc nhiéu phan héi
tich cwe tr chinh thi sinh dw thi va dac biét la ctia cac doanh
nghiép tuyén dung (Powers & Schmidgall, 2018).

Méi quan hé tuong quan giita cac kj ndng cta bai thi
TOEIC

Bai thi TOEIC Listening & Reading la du dé& danh gia
nang lyc st dung tiéng Anh cho sinh vién dai hoc tai cac co
s& dao tao clia DH KTKTCN tai thdi diém nay.

Méi quan hé qua lai ch&t ché gitra bdn k§ ndng cla hé
théng bai thi TOEIC (Listening, Reading, Speaking & Writing)
la ly do v& cuing quan trong trong viéc chi can Iwa chon bai
thi TOEIC Listening & Reading lam chuén dau ra ngoai ngiv
cho sinh vién khéng chuyén ngir ctia PH KTKTCN. Cu thé,
cac k§ nang ctia hé théng bai thi TOEIC (Listening, Reading,
Speaking & Writing) mac du dugc thé hién & cac néng luc
khac nhau nhwng déu dwoc cu thanh tir ndm yéu t6 ngon
ngl co ban (&m vi hoc — kién thirc v& cac am tiét va cach cac
am tiét nay két hop véi nhau, hinh thai hoc — cach cAu thanh
clia tir, ngir nghta — cac cach két hop cla tlr, ct phap — ngi
phap, quy luat sap xép the tw tir trong cau va ngi dung hoc
— cach ngén ngl dwoc st dung trong cac nglr canh cu thé).
Khao sat diém thi clia cac thi sinh dy thi bai TOEIC Listening
& Reading va bai TOEIC Speaking & Writing cling cho thdy
thi sinh dat diém bai thi TOEIC Listening & Reading cang cao
thi kha n&ng thi sinh dat diém thi cao va c6 tién bo trong bai
thi TOEIC Speaking & Writing cang 1&n.

Thuc té ciing cho thay yéu cau tuyén dung clia cac doanh
nghiép trong nwéc va khu vue ciing chi dirng lai & diém bai
thi TOEIC Listening & Reading do bai thi TOEIC Listening &
Reading c6 thé gian tiép danh gia dwoc kha ndng néi va viét
cta sinh vién. Viéc yéu cau sinh vién thi thém bai thi & cac kj
néng khac Ia l1ang phi va khéng can thiét.

Nhin chung, cac dac diém vé muc dich thiét ké, triét ly
xay dung cling nhw ndi dung kiém tra cta bai thi TOEIC
Listening & Reading da gitp trwdng Dai hoc Kién tric Ha Noi
xay dwng chuong trinh gidng day tiéng Anh theo dinh hwéng
TOEIC hiéu qua va phu hop cho sinh vién.

3. Nang cao hiéu qua giang day tiéng Anh theo dinh
hwéng TOEIC cho sinh vién tai trwong Pai hoc Kién
trac Ha Noi

Nh&m nang cao hiéu qua giang day tiéng Anh theo dinh
hwéng TOEIC cho sinh vién tai trwéng Dai hoc Kién tric
Ha No&i, md hinh dao tao theo dinh hwéng bai thi TOEIC
Listening & Reading dwoc ap dung: 16p hoc ddo nguoc, két
hop truc tiép va truc tuyen
Mé hinh dao tao két hop & Lép hoc ddo nguoc

R4t nhiéu cac nghién clru d& chirng minh rdng mé hinh
dao tao Két hop dwoc st dung trong cac khoéa hoc da gitp
cai thién két qua hoc tap cta hoc vién. (Boyle, Bradley,
Chalk, Jones, & Pickard, 2003; Dziuban et al., 2006; Lim &
Morris, 2009; O'Toole & Absalom, 2003). Biém sb cac bai
kiém tra dinh ky va cubi khéa hoc ctia ngwoi hoc ting Ién

S0 52 - 2024 ]O]


https://www.ets.org/s/toefl/pdf/toefl_ibt_insight_s1v6.pdf
https://www.ets.org/s/toefl/pdf/toefl_ibt_insight_s1v6.pdf

KHOA HOC & CONG NGHE

do s6 1an dwoc tiép can kién thirc tang, ddng thdi ngudi hoc
¢6 nhiéu co hdi hon dé& phan anh kién thie ly thuyét trong
cac hoat dong thyc hanh (Day & Foley, 2006; Flumerfelt &
Green, 2013). Bac biét trong cac I&p hoc ngoai nglr, sinh
vién cé thé cling cb ca kién thirc va k§ nang st dung ngén
nglr. K&t qua hoc tap dwoc nang cao chinh 13 yéu té quan
trong nhét ctia viéc danh gia chat lwvong dao tao.

M6t sb loi ich quan trong khac clia mé hinh hoc tap Két
hop la gitp ting tinh tw chi cba ngwdi hoc khi ho cé thé
linh hoat tiép can noi dung hoc tap, tang thdi gian tw nghién
ctru va chd dong kiém soat tbc d6 hoc tap phu hop véi trinh
dd cia minh (Owston, Wideman, Murphy, & Lupshenyuk,
2008; Smyth, Houghton, Cooney, & Casey, 2012). Ngoai ra,
nguwoi hoc khi c6 co hdi chd ddng tim hiéu noi dung va tw
rat ra nhiéu két luan, sé& cé nhiéu dong lwc hoc tap va tw
tin hon vao kha nang cda minh (Donnelly, 2010), trong khi
dAu tw cta nha trwdng vé chi phi va ngudn luc rat hiéu qua
(Graham, 2006).

Viéc két hop gitra I6p hoc tryc tiép véi gido vién va viéc
tw hoc trwe tuyén dan dén sy thay déi vé& mé hinh 16p hoc va
vai trod clia ca gido vién lan ngwdi hoc. Mét trong nhivng loai
md hinh I1&p hoc thuéc mé hinh dao tao Két hop phu hop véi
chwong trinh dao tao ngén nglr, hodc ngoai ngl la mé hinh
I6p hoc Bao nguoc (flipped classroom). V&i mé hinh I&p hoc
ddo nguwoc, cac hoat ddng thweng duoc tién hanh trong I6p
hoc truyén théng, vi du nhw trinh bay va ghi chép néi bai hoc
m&i, tré thanh cac hoat dong & nha va cac hoat dong thwong
cAu thanh bai tap v& nha trd thanh bai hoat dong chinh trén
I6p (Bergmann & Sams, 2012; Sohrabi & Iraj, 2016). Khong
gidng nhw cach day truyén théng Iy gido vién lam trung tam,
trong d6 ngudi hoc dwoc coi nhw nhivng chiée binh rdng hap
thu thdng tin mét cach thu dong (Betihavas et al., 2016), cac
I&p hoc ddo ngwoc tap ldy nguwdi hoc 1am trung tam, tw tim
hiéu, nghién ctu kién thirc mai & nha, khi dén 16p, tap trung
thao luan, thuc hanh cac ky nang ngdn ngi. C6 thé thay
réng, co hoi twong tac gitra sinh vién véi nhau va sinh vién
v&i gido vién tang dang ké& do vai trd clia gido vién trong md
hinh nay dwoc chuy&n ddi tir ngudi trinh bay ndi dung sang
ngwoi hé tro thwe hanh. (Bergmann & Sams, 2012). Thoi
gian hoc tap tai I6p hoc trc tiép trong mé hinh I&p hoc dao
ngwoc ciing dwoc st dung hiéu qua va chi dong hon dén
15% so v&i md hinh I&p hoc truyén théng (Gékge A. & Murat
A, 2018).

V6i nhivtng wu diém vuot troi da dwoc d& cap, md hinh
dao tao Két hop va md hinh 16p hoc dao nguoc hoan toan
phu hop dé gitip nang cao chat lwong dao tao, vira gilp sinh
vién co thé dat chudn dau ra TOEIC quéc té cling nhw thuc
sw st dung dwoc tiéng Anh trong méi trudng 1am viéc sau
nay.

Céc budrce thue hién giai phap dao tao

Khi ap dung mé hinh 1&p hoc dao nguwoc, két hop truc
tiép va trwc tuyén, ddi ngl gidng vién cla trwong Dai hoc
Kién trac Ha N6i da dwoc tham gia cac khoa tap huén vé dac
diém va cach van hanh 16p hoc ddo nguoc theo mé hinh dao
tao Két hop, cling nhw phwong phap giang day theo dinh
hwéng TOEIC.

V& phia sinh vién, cac em can tham gia thi danh gia trinh
do tiéng Anh dau vao bang bai thi TOEIC Placement Test.
Két qua bai thi nay dwoc st dung dé& phan loai sinh vién

vao cac khoa hoc cé diém dau vao twong wng Trong cac
chwong trinh dao tao ngoai ngir, viéc sép xép ngudi hoc
vao cac I&p hoc phu hop la vo cung quan trong, ddm bao noi
dung va tai liéu hoc tap dap (rng ding nhu ciu cta nguoi
hoc (Green, 2012). Néu bai thi ho&c hinh thirc dang gia chét
lwong dau vao khong dang tin cay, cé thé xay ra hai 16i sau
trong qua trinh xép 1&p cho sinh vién: 1. Sinh vién duwoc xép
vao I&p hoc ¢6 trinh d6 vwrot trdi hon so véi trinh d6 ca nhan;
va 2. Sinh vién dwoc xép vao Iép hoc cé trinh d6 thap hon
S0 V&I trinh d& ca nhan (Bachman, 2004). Ca hai 16i xép 16p
nay déu dan dén hé qua tiéu cuc la day va hoc kém hiéu qua,
ca gido vién va sinh vién déu khong hai ldng trong qua trinh
giang day va hoc tap ddng thoi khé dat dwoc muc tiéu dao
tao dé ra. Do d6, can nd lwc gidam thiéu kha nang xép sinh
vién nham I&p bang cach lya chon bai thi danh gia dau vao
c6 uy tin va do tin cay cao. Thém vao doé, dé danh gia dwoc
ding nhét két qua dao tao, bai thi danh gia nang lwc chuan
d4u ra ciing nén st dung cling mét thuéc do véi bai thi danh
gia nang lwc dau vao. Vi cac ly do néu trén, viéc st dung bai
thi TOEIC Placement Test, dwoc nghién ciru va phat trién
b&i Vién Khao thi Gido duc Hoa Ky, dé& xép 1&'p cho céc sinh
vién tham gia hoc tdp nang cao nang lyc va dinh hudng
Chuan dau ra TOEIC quéc té la hoan toan phu hop.

Khi d& duwoc xép vao cac Iép hoc phu hop trinh d6, sinh
vién duwoc dao tao theo mé hinh két hop trwc tuyén va truc
tiép, nham phat trién toan dién 4 ky nang ngdn ngtr nghe,
néi, doc, viét, ddng thoi dwoc lam quen va cung cép céac
chién lwoc lam bai thi TOEIC hiéu qua, giup cac em tw tin
tham gia bai thi chuan dau ra TOEIC quéc té.

4. Két luan

D& nang cao hiéu qua giang day tiéng Anh theo dinh
hwéng TOEIC cho sinh vién tai trwéng Pai hoc Kién tric
Ha Nai, Nha trwdng da trién khai mé hinh dao tao theo dinh
hwéng bai thi TOEIC Listening & Reading: 1&p hoc dao
nguoc, két hop trwc tiép va truc tuyén. Viéc ap dung mé hinh
nay da giup cho sinh vién cé co hoi twong tac va st dung ky
ndng ngén nglr vwot trdi so véi I&p hoc truyén théng, déng
thoi phat trién kha nang tw hoc, tw chd ctia méi ngudi hoc, tir
do gitip nang cao chét lwong dao tao dat chuan dau ra quéc
t&. Vi vay, sinh vién khéng chi dat dwoc ndng lwe tiéng Anh
theo quy dinh ma con cé thé dap ing dwoc nhu cdu st dung
ngdn ngl thuc té./.
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