M6 hinh 2D trong tinh toan 6n dinh hé dao sau
cho du an 6 tang ham tai trung tam Ha Noi

2D numerical modelling for stabilizing deep excavation of 6-basement construction

in the central area of Hanoi

Tom tat

Bai bao nay tap trung gidi thiéu mo hinh 2D tinh
toan én dinh hd dao sau khi xay dung tang ham
trong diéu kién xay chen tai khu vuc trung tam
tha d6 Ha Néi. Cac phan tich ban luan vé lua chon
théng s6 dau vao, mé hinh dat nén va so sanh
két qua du tinh chuyén vi ngang va lin mt nén
tir mo hinh tinh toan véi két qua quan trac dich
chuyén trong qua trinh thi cdng cho mét cong
trinh c6 chiéu sdu hé dao Ién nhat Ha Néi tinh

t6i thoi diém hién tai (véi 06 tang ham va hang
tram cong trinh lan can xung quanh tai Hang Bai,
Hoan Kiém) sé dwgc gidi thiéu.

Tir khéa: HG' dao sdu, md hinh, xdy chen, trung tam Ha
Noi

Abstract

This paper focuses on introducing 2D numerical
modeling for stabilizing deep excavation for basement
construction in high-rise adjoined buildings conditions

in the area central to the Hanoi capital. Discusses,
analysis for the selection of input parameters, and
soil model and compare the estimated results of
horizontal displacement and ground settlement

from the numerical modeling with the results of
monitoring during construction for a project with the
largest excavation depth in Hanoi up to now (with 06
basements and about hundred mid-high rise building
around in Hang Bai, Hoan Kiem) will be introduced.
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1. Dit van dé

Hién nay cac cong trinh nha cao tAng c6 tir 1 dén 3 tAng hdm kha phd bién
tai Ha N6i va cac thanh phé 1én trong ca nwéc, dwoc cac ki sw cia chung ta
giai quyét twong dbi thanh coéng. Trong cac khu vure trung tam Ha Néi, do quy
hoach va gi6i han chiéu cao cong trinh nén viéc ting cwéng st dung khéng
gian ngdm Ia& mét trong nhirng gidi phap dé ting dién tich s dung, vi thé
ta thwong thdy sé lwong tAng hAm cho céc cong trinh tai trung tam thwéng
nhiéu, co thé t&i 5-6 tng hdm. Tuy nhién, d6i véi nhixng khu vire nay ta ludn
gap nhiéu van dé bét lgi nhw mat do cac cong trinh xay chen hién hivu 16n,
lai thém chiu &nh hwéng ctia mwc nwéc ngam, thi céng trong diéu kién chat
hep...vi thé viéc Iwa chon giai phap 6n dinh va thi cong hdm sau luén 13 mot
thach thirc khong nhé déi véi cac ki sw. Dbi véi cac cong trinh nay, ngoai cac
van d& kinh nghiém thiét k& va thi cong chwa nhiéu do cac k§ sw chwa dwoc
thwe hanh nhiéu, da phan van 1 kinh nghiém dwa giai phap cho tir 1 t&i 3 tAng
ham. D& cé dwgc mot gidi phap hivu hiéu, it anh huwdng nhét téi cac cong trinh
hién hiru xung quanh ta cAn hét sirc chl y dén van @& an toan, 6n dinh hd
dao theo tirng budc thi cdng. Didu d6 chi cé thé thanh cong khi ta can phan
tich lwa chon mé hinh nén d4t, cac thong s6 dau vao va phan tich trudng tng
suét va chuyén vi trong dt mét cach ti mi va than trong nhat. Khéng nhikng
thé, viéc thi cong cling can phai tuan thi nghiém ngét bién phap ciing nhw
quy trinh ha thdp mwc nwéc dusi dat. Bai bao sé tap trung gidi thiéu cac ban
luan va phan tich v& md hinh tinh toan tai mét céng trinh c6 chiéu sau tang
ham dwoc xem la mot trong nhirng cdng trinh c6 dd sau I&n nhat Ha Nai noi
riéng va ca nwéc ndi chung tinh téi thdi diém hién nay, tai dw an “Céng trinh
hé&n hop thwong mai van phong va nha & ban” & dia diém sb 22-24 Hang Bai,
Quan Hoan Kiém. Day la khu vuc trung tam thi d6 Ha Néi, xung quanh cong
trinh cé hang trdm nha hién hiru ndm trong ban kinh 50m tr mép hé dao va
giap 2 mé&t dwrng Hang Bai va Hai Ba Trwng. Phan ngdm céng trinh duoc xay
dwng trén khu dat rong khodng 4072.9m? (khoang 103.9m x 34.56m). Cong
trinh c6 6 tAng ham: cét san tng ham 1 14 -3.60 m, cbt san tAng hdm 2 -9.9m,
cbt san tAng ham 3 14 -13.1m, cbt san tAng hAm 4 14 -16.5m, cbt san tAng hadm
5 cach mat dat tw nhién 1a -19.8m, cbt san tAng ham 6 1a -23.1m, dd sau I&n
nhét cia hb dao 1én téi -26.2m. Cong trinh dwoc thi cdng bang phwong phap
semi top down, s dung hé twdng vay bé téng cbt thép day 1000mm chiéu
dai 45m két hop véi hé san chdng la san bé téng cbt thép cla tAng hadm day
200mm dé gitr thanh hb dao trong subt qua trinh thi céng.

2. Co’ s& lwa chon giai phap thi céng ham

Nhin chung, cac gidi phap thi céng tAng hdm thuwong duoc lwa chon trén
co s& phan tich wu nhwoc diém cta 3 phwong phap sau [1].

- Phuong phap thi céng tir dwéi 1€n (bottom up)

- Phuwong phap thi cong tir trén xuéng (top down)

- Phuwong phap thi cong semi top down

Trong dé thi cong tAng hdm theo phwong phap semi top down la phwong
phap két hop clia 2 phuong phap tlr dwéi 1én va tir trén xubng sé kha phu
hop trong diéu kién thi cbng chat hep tai cac khu vue céd nhiéu cbng trinh 1an
can hién hiru. Theo phwong phap nay, phan xung quanh mét béng ting hadm
(thweng 1a 1 budc cot) dwoc thi cong theo phwong phép tir trén xudng va
dwoc thi cdng trwdc. Phan con lai phia trong dwoc thi cong theo phwong phap
tor dudi 1én va dwoc thi cdng sau. Phan tAng ham thi cong tr trén xudng cung
v&i twdng vay tao thanh hé két cdu dd kha néng chdng lai sy dich chuyén cia
d4t nén xung quanh hd dao, dadm bao an toan cho cac céng trinh lan can. Uu
diém chinh ctia phwong phap nay la da khic phuc dwoc mot sé nhwoc diégm
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Hinh 2. Sy lam viéc m6 hinh Mohr Coulomb

clia phwong phap thi cong Top down va Bottom up: thoi gian
thi cong dwoc rat ngén hon, an toan cho cac cong trinh lan
can, kha phu hop véi cong trinh cé tir 03 tang ham tré Ién,
mét béng thi cong trung binh va I&n. Trong khi d6 nhwoc
diém 13 yéu cau may mdc thi cong hién dai, d&c biét 1a cong
tac dao dat. Qua trinh thi cong khéng lién tuc, toan khéi tr
dwd&i 1én trén ma phai chia tach phan doan nén khé dam bao
dwoc kich thwéc hinh hoc ciing nhw chét lwong ciu kién,
khéng an toan khi chiéu sau hé dao qua Ién. Hé vang chéng
chinh |a san bé téng cbt thép cla cong trinh nén mat bang thi
c6ng tang phia dwdi chat hep, didu kién 1am viéc mét sb khu
vic thiéu anh sang va khéng khi. Thuc té tai cac dw an da
trién khai tai Ha N&i trong diéu kién nhiéu tAng hadm 4-5 tang
ham thi da phan la Iwa chon giai phap st dung twdng lién tuc
trong dat két hop véi hé théng chéng d& Ia chinh két cAu dam
san hoac két hgp thém chdng d& phuc vu thi céng hadm. Ta cé
thé k& t&i cac cong trinh da ap dung thanh céng phuong an
nay nhu Lotte Center, Royal City, Metropolis - 29 Liéu Giai,
56 Nguyén Chi Thanh, Hanoi Aqua Central - 44 Yén Phu,...
Chinh vi ¢6 nhitng wu diém va da rng dung thanh cong &
nhiéu dw an néu trén, nén giai phap thi cdng semi top down
la goi y dAu tién khi ta Iwa chon cac bién phap thi cong ham
trong diéu kién hé dao c6 chiéu sau 20 -30m va véi didu kién
dia chét clia Ha Nai ta c6 thé Iwa chon kich thwéc clia twéng
vay bé téng cbt thép co chiéu day tir 0.8-1.2m va dd sau t
30-45m. Dbi vé&i cac cong trinh xay dwng trong didu kién xay
chen trong khu trung tam thanh phé Ha Néi noi tap trung rét

nhiéu cac cong trinh hién hibu c6 tudi tho cdng trinh cao, két
chu yeu nhiéu céng trinh st dung mong néng, chlra dwng
nhiéu yéu t6 rdi ro thi cac yéu cau vé khdng ché chuyen Vi
14 bt budc va ta nén Iya chon chuyén vi ngang 16n nhét 1a
H/350 (khoéng gitra H/200 + H/500 trong dé H 1a do sau hé
dao) nham gidm anh hwéng t6i cac cong trinh lan can hién
hiru. Dé kiém soat rdi ro cho hd dao, ta thiét Iap hé théng
quan tric bién dang cho cong trinh xay dwng bao gdm quan
tréc doc than twong bang Inclinometer, quan tréc dinh twong
vay bang toan dac, quan tric Un ctia nén xung quanh hb
dao, quan trdc lGn va quan trac nghleng cho cac cong trinh
Ian can dé lam co s& so sanh dbi chiéu véi cac két qua tinh
toan mé hinh.

3. M5 hinh 2D tinh toan én dinh hé dao sau

Viéc tinh toan thiét ké bién phap &n dinh hé dao sau trong
thi cong tdng hdm nha cao tang ludn doi hdi ndng luc va
kinh nghiém ctia cac ky sw v&i viéc van dung nhiéu phwong
phap tinh toan khac nhau nhw phan tich tinh toan ly thuyét,
phwong phap kinh nghiém / ban kinh nghiém két hop vé&i mé
hinh tinh toan. Theo Strom va Ebeling [5], cac phwong phap
chinh thwéng dwoc st dung d@é tinh toan, phan tich trng xc
clia hé twdng chan, bao gbm:

Phuwong phap RIGID (Dam twa trén gbi cirng): Twong
dwoc gid st nhw mot phan tir dan hdi lién tuc (El 1a hdng sb)
trén cac gbi d& cb dinh tai cac vi tri neo hodc chéng trong
dat. Ap luc d&t dwoc xac dinh trwdc va khéng phu thudc vao
chuyén vi clia twong. Vi vay, phwong phap RIGID khéng xét
s phan b lai 4p lwc dét do chuyén vi cla twéng. Tai trong
d4t tac dung vao twdng co thé theo biéu d6 hinh thang hodc
phan bé theo biéu dd hinh tam giac thong thuwdng. DAt nén
phia truéc twerng duoc gia thiét tac dung I&n twéng nhuw mot
gbi gia tai diém co téng ap lwc dét tac dung vao tuwdng béng
0 nham khéng ché chuyén vi cia twong.

Phuwong phap WINKLER (Dam twa trén gbi dan hoi) la
phwong phap dam twa trén nén dan héi. Phwong phap nay
dwa vao phan t& hiru han mét chidu dai dién cho hé théng
tworng/dét. Twdng chan duoc xem nhu phan tir déo lién tuc
¢6 do6 cirng El va dworc md hinh nhw nhirng phan t& dam-cot
dan hdi tuyén tinh. Twong twa trén mét s6 hivu han cac gdi
dan héi phi tuyén cé dod cirng K, phan bd gan sat nhau d& mé
hinh cho d4t nén.

Phuwong phap phan t&r hivu han: Phuong phéap phan tr
hiru han (FEM) 1a phuong phap dwoc st dung dé phan tich
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s twong tac phirc tap, xay ra gitva dat va két
cAu. Phuwong phap FEM can nhiéu théng sé dau
vao dé& dat duwgc (rng xt chinh x&c cla dat 1én bé
mat két cau. Loai phan tich nay goi Ia phan tich s
twong tac dat-két cau (SSI). Trong phan tich FEM
SSI, dat va twong dwoc mé hinh nhw 1a cac phan Qr
t& hiru han tuan theo quan hé gira (rng suat va

bién dang phu hop. SSI ¢6 thé st dung d& mé

hinh qua trinh thi cong thuc té. Cac giai doan thi

c6ng trong subt qua trinh phan tich dwo'c md hinh

gia tdng dan (ng v&i cac buéce thi cong. Qua trinh

nay d& md phéng (rng xtr (ng suét-bién dang xay

ra trong mdi chu ky tac dung tai.

[

M6t dac diém quan trong nira cda phan tich

FEM SSI la né cho phép phan tich dwoc t(hng xt
gitra d4t va két ciu béng cach s dung phéan to
tiép xuc. Pac diém nay cho phép tinh toan chinh
xac ap lwc va rng suét tiép tac dung vao két cau
tworng chén. Khéng gidng nhw cac phwong phap
can bing giéi han théng thuwdng, phuong phap
SSI khéng yéu ciu xac dinh trwdc bidu db ap luc dat tac
dung vao két cAu nhung cho phép tinh chuyén vi dwa vao
sw twong tac gitra dat-két cAu trong subt qua trinh thi cong.
Sau day, ta s& phan tich 2 mé hinh théng dung nhét 1a mé
hinh Mohr Coulomb va Hardening Soil thwéng dwoc str dung
trong tinh toan phan tich hé dao.
3.1. M6 hinh Mohr — Coulomb

M& hinh Mohr-Coulomb (MC) Ia mét mé hinh dan hdi -
thuan déo, bién dang va téc dd bién dang dwoc phan tich
thanh hai thanh phan: phan dan hdi (g,) va phan thuin déo
(€p)- Dinh luat Hookie duoc st dung dé thé hién mbi quan hé
gilra gia tdng ng suat va bién dang. Khi trang thai dat da
vwot ra giai doan 1am viéc dan hdi nay thi xem nhw dat bj pha
hoai hoan toan, tirc Ia bién dang phat trién Ién dén vé cuing
trong khi (rng suét khéng tang [4].

Mb hinh nay biéu thi trang thai (rng suét phdng ctia mot
didm, vong tron ng suét cla diém dé chuwa vuwot ra khai

Bang 1. Thong so6 cac I6p dat khi stir dung HSM va MC
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Hinh 3. Su’ lam viéc mo hinh Hardening Soil

dwdng bao pha hoai thi vat lam viéc dan hédi [2]. Sw pha
hdy ctia vat liéu chi xuat hién khi vong tron (rng suét tai mot
diém bét ky trong vat liéu tiép tuyén véi dwong bao pha hoai.
Trong khéng gian trng suat, mat pha hoai MC phat trién toi
v cling, va bat ki diém nao co trang thai (rng suat ndm trong
khong gian nay thi theo tiéu chuan pha hoai twong (ng sé
lam viéc dan hdi (Hinh 2). Cac tham sé cho mé hinh nén MC
gdm céc thoéng sb chinh sau: E™ M6 dun Young; Egeq M8 dun
tiép tuyén 14y tir thi nghiém nén 1 truc; ¢’ Lwc dinh hivu hiéu;
¢@’: Géc ma sat trong; s, (c,): Strc khang cét khong thoat
nwéc; g Goc gidn nd; u Hé s Poisson.
3.2. M6 hinh Hardening Soil

Pay 1a mé hinh d4t hyperbol nang cao dugc xay dwng
trong khuon khd cltia d6 déo clirng. Sw khac biét chinh voi
m6 hinh MC 14 céach tiép can d6 cirng ctia nén dét (Hinh 3).
Ung xt cla dat la tng x& khéng phuc hdi dwoc, ¢ hién
twong chay déo va gian né khi chiu trwot. Day 1a mé hinh sb

= — 1.8de lhp | 256 pha | 3.S6t pha | 438 pha | 5.Ci pha | B.Catvira | 7.36iculi | B.36isen | Bonw
dhomde | dbomém | diomém | déo | chbvira | chit | rdich

hA& kinh rdn Md hinh | HSM HEM HEM HEM MG T M M
Loan drmg air Logi | Thodt nirdc ERdngin  Khiogtn | Khdngin | Thodl reedd ) Thadt nidd | Thodl nedc Thodt nudc
Dung trong tir skidn —— 18.0 1HA3 17.9 17.5 14.2 18.0 18D 18.0 kNSm
Dy tiong biio hia Yout 18.5 1B.1 132 17.7 108 185 18.5 185 ki’
Hit od thilm pheong x. &, Uil 0,001 0,001 .00 0,854 0564 0L854 0,564 imy'd
HE 84 thiim ghuwangy . K Uil 0001 0001 0.001 0.B64 0854 | 0854 0564 mid
M3 dun Young E™ | 10000 | 9375 | 13125 | 15000 | 32000 | S4000 | 100000 | 100000 | khjmd
M3 dun Dedomater | E.,t | 10000 9375 11125 15000 _ mid
LA S o i EL™ | sooon | zmaas 193745 A5000 . . . kM
P 55 mdl mi 0.5 s ore 013 L] 0.5 [ ] 0%
Hi s Prisson ¥ 0.3 0.3 0.3 0.3 o3 0.1 0.3 0.3
Ung sude tham chidy ~ Pugr 100 100 100 1040 100 100 100 10K kb’
L e Sinh [ 1O 1.2 ] B 1.0 140 1.0 1.0 kwm:
Goc ma 3t lrong ( 15 1.26 15.1 17.39 30 33 35 35 o
Gie Inaong nir b a 1] o ] ] o] 3 5 5 o
H 5 tidp x0c Pl 0.85 0,85 0.85 0.85 0,85 0.85 0,85 0.85
b Kaml-sivg 0.741 0.674 0.723 070 0.500 0455 0426 0425
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Hinh 4. M6 hinh 2D v@i tirng bu'éc dao thi cong

cho phép mé ta trng xir khéng dan hdi phirc tap va cac diéu
kién tiép xtc khac nhau, ng véi cac didu kién dia chat va
céac dat tinh khac nhau clia dat. Hardening Soil (HSM) la mé
hinh da mat déo, cu thé 1a d6 [a mot mo hinh hai mat déo két
hop, mat déo trwot va mat 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, mat chdy déo ctia md hinh
HSM khéng cb dinh trong khéng gian &ng suét chinh ma
né gian ra do bién dang déo. C6 thé phan ra thanh hai loai
tang bén 13 tdng bén trwot va tang bén nén. Tang bén trwot
dwoc dung d& mé phdng bién dang khéng phuc hdi do tng
suét léch gay ra dwoc dac trung bdi mo dun bién dang trong
thi nghiém ba truc va dwgc mé hinh béng mét déo trwot.
Trong khi d6 tdng bén nén dwoc dung d& mé phdng bién
dang khéng phuc hdi do (rng suat nén dang hwéng gay ra
dwoc dic trung bdi md dun bién dang trong thi nghiém nén
Oedometer va dwg'c mé hinh bang mat déo hinh chép mii [3].
Mat déo trot st dung quy luat chay déo khong tich hgp va
mat déo chép mi st dung quy luat chay déo tich hop [2]; [4].
Trong md hinh HSM, khdng phai chi c6 mot dé cirng nhw cac
m6 hinh MC ma né cé xét dén do cirng cla 14n dau chét tai,
s khac nhau gitra d6 cirng d& tai va tai chat tai. Cac théng

sb dau vao clia méd hinh HSM bao gdm c: luc dinh (cé hiéu),
@: gbc ma sat trong; y: goc trwong né. Cac thong sé co ban
cho d6 ctrng clia déat:

E™’sy: d6 cirng cat tuyén trong thi nghiém ba truc;

E™ o4 d6 ctng tiép tuyén trong thi nghiém oedometer;

m: s6 mii biéu thi quan hé (rng suét -do cirng;

E™f,: 6 clirng d& tai/ chat tai (mé&c dinh E™, = 3 E™'5);

p'": ng sudt chon d& tinh d6 ctrng (mac dinh p™ =100
kPa);

K"o: gia tri trong nén cb két thuwdng (méc dinh K™ = 1-
sing );
3.3. Khado sat mé hinh 2D cho dw an 22-24 Hang Bai

Dé thyc hién tinh toan hé dao sau ta thyc hién mé hinh
theo tirng buwéc thi cong dao trinh tw thi cdng chia lam 7
buwéc két hop vai thi cong 7 hé két cdu chéng ngang & 6
cao do dé chén gitr thanh hd dao (Hinh 4): (i) Dao dat tir cbt
+0.00m dén cbt -2.9m, bwdc dao 2.90m, thi cong san tang 1
tai cao d6 +0.45m (ngoai nha) va +0.30m (trong nha); (ii) Bao
dat tr cbt -2.90m dén cbt -5.90m, bwéc dao 3.0m, thi cong
san ham 1 tai cao d6 -3.60m; (iii) Pao dat tir cbt -5.90m dén
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Bang 2: Thong so ca ly cua cac Iép dat khi sir dung MC
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cbt -10.40m, bwdc dao 4.5m, thi cong san ham 2 tai cao do
- L N Re on Ay £ Ay . P
Q.QOm, (iv) |_E)aho dat‘tu’ EOt 10._40m d(?n cot 13.60m,‘bu’0‘c Trong bé dﬁn_@_}ﬂgu&l b Bk
dao 3.2m, thi cdng san ham 3 tai cao d6 -13.10m; (v) Bao dat Ghuyén vi ngang (mm)
tir cét -13.60m dén cét -17.00m, budc dao 3.4m, thi cong san T .
tAng ham 4 cao do -16.50m; (vi) Dao déat tir cao d6 -17.00m @ 20 40 &0 B8O 100 120 140
dén cao d9 -22.10m, buéc dao 5.1m, thi cong san tdng hdm Q
5 cao d6 -19.80m; (vii) Dao dat tir cao dd -22.10m dén cao 5
do -24.20m va cuc bo dén day dai 26.20m, buéc dao 4.1m, '
thi cong san tang ham 6 cao d6 -23.10m khi thi cong dao dat 10
xong, tién hanh thi cong két cAu dai giang, san ting ham 6
va dai thang may; S& dung phan mém Plaxis 2D 2020, ta sé - =
khao sét bai toan véi mo hinh dét nén 1a MC va HSM dé danh E
gia trwdng ng sut — bién dang trong dét. 2 .20

M6 hinh twéng va mé hinh san chéng dwoc str dung véi 5
mb hinh dan hdi tuyén tinh. Phan tor tiép xtc dwoc st dung & 22
véi gid dinh Ry =0,85 (twong (ng dat / bé tong). Cac tai a0
cbng trinh 1an can dwgc md hinh day da tiy thudc vao sb
tang, kich thudc va mat do, véi cong trinh nay ta st dung .35
céc loai tai xung quanh hé dao I1an lwot 1a 50 kPa (tai trong do [ “m— ¥t quik guan ik
cac cong trinh 1an can 4-5 tAng) va 20 kPa (hoat tai thi cong). 30 | —+— W42 hinh—H3M E=300 20
Murc nuéc ngam trong khao st 12 -16m va duoc gia thuyét i =M hinh BN E000- ¢
& duoc ha thap theo tirng buéic thi cong budc dao. D& khao 45 LB R

sat anh hudng cla viéc lwa chon mé hinh nén dat va cac
théng sb dia k¥ thuat ta thwc hién md hinh véi gia thuyét cac
I&p d4t phia trén trong pham vi hé dao (ngoai trir I&p dat 1ap
phia trén) dwgc st dung véi mé hinh HSM hodc dung mdé
hinh MC. V&i mé hinh Hardening Soil ta lai Ilwva chon mé hinh
dat nén khong thoat nuwéc véi cac gia tri Esg 1an lwot nhan
gia trila 300c, va 350c, (cu la lyc dinh khéng thoat nwée cua
d4t). Thong sb chi tiéu co ly clia d4t nén theo mé hinh HSM
duoc thé hién & bang 1 va MC dwoc thé hién & bang 2.

4. So sanh két qua tinh toan tir mé hinh 2D v&i két qua
quan trac

Két qua tinh toan phan tich t&» md hinh cho phép ta so
sanh vé&i két qua chuyén vi ngang clia twéng vay theo tirng
buwédc dao tir két qua quan trac tir inclinometer (thi nghiém
cho phép do chuyén vj cla twong vay). Cac két qua thu
dwoc cho thdy chuyén vi ngang ctia twéng vay khi tinh toan
phan tich str dung mé hinh HS va mé hinh MC dé&u cho dang
chuyén vi co ban phu hop véi dang chuyén vi tir két qua
quan trac, tuy vi tri dat gia tri I&n nhat chuyén vi ctia twong
vay c6 sw khac biét vé vj tri va gia tri khi so sanh tinh toan
t md hinh va két qua quan tréc. Tuy nhién, didu nay cé thé

Hinh 5. Biéu d6 chuyén vi ngang cta tudng
vay 6 budc dao Ién nhat

giai thich 1a ta dang xét bai toan Ia bai toan phang 2D (Hinh
5). Theo két qua phan tich nay ta thay rang khi st dung mé
hinh HSM v&i gia thuyét Eg, = 350c, thi k&t qua chuyén vi
twong vay 1a sat nhat véi két qua quan tric. Trong khi d6 két
qué tlr md hinh MC thi cho ta két qua khéac biét Ién hon. Véan
dé nay c6 thé dwoc hiéu 1a do md hinh HSM cé ké dén qua
trinh d& tai, quan hé &ng suat — bién dang 1a quan hé phi
tuyén, dwerng hyperbol nén kha phi hop véi cac bwéc dao.
Didu nay ciing kha phu hop véi nhiéu nghién ctu cta cac
nha khoa hoc khac la khi st dung twdng vay va phwong an
Semi top-down, thi chuyén vi ngang cla twéng vay khi quan
tréc thuwdng nhé hon cac gia tri duw tinh t tinh toan ly thuyét
hodc md hinh héa. Ly giai v& sy khac biét nay c6 thé do mat
sb nguyén nhw sau: (i) dd cirng clia két cAu chéng d& thuwc té
I&n hon dé cirng trong mé hinh; (i) cac 1op dat 1ap & trén da
duwoc cb két, cd cwong dd va md dun bién dang Ién hon so
v&i cac thong sb trong méd hinh; (iii) nén dat & khu vuc chan
tworng vay o6 do cieng Ién hon nhiéu so véi cac thong sb ; (iv)
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do chwa k& t¢i anh huwéng clia cac coc hién hivu d3 thi cong
trwdc; (v) diéu kién mwe nwéc dwdi dat & thoi diém thi cong
khéng qua bat lgi nhw trong mé hinh tinh toan.

Mot van dé khac ma ta quan tam Ia Iin b& mét trong tinh
toan md hinh 2D la 5.0 cm, chuyén vi nay cé xu hwéng tat
dan khi di ra xa hd dao trong pham vi 30m. Cac quan trac ltn
bé mét va lin cong trinh 1an can cho thay gia tri lan I&n nhat
I 4.0 cm. Hé sb 6n dinh tdng thé tir tinh toan Msf = 1.68>1.5
nén hd dao dwoc xem la &n dinh va phl hop véi yéu cau cla
dw an.

5. Két luan

V6i cac hd dao co d6 sau rat I6n 1én téi 6 tAng hAm trong
didu kién xay chen tai trung tam thanh phé Ha Noi cé mat
bang xay dwng thuwdng khéng qua Ién, xung quanh lai nhiéu
cac cong trinh thap tAng dwoc xay dwng tr 1au, cé két cau
yéu thi phwong an semi top-down 14 mét trong nhirng goi v
tbt vé& giai phap thi cong hadm sau.

Két qua khao sat bang mé hinh héa trong Plaxis 2D dé
tinh toan én dinh hd dao sau tai dw an 22-24 Hang Bai cho
két qua chuyén vi ngang clia twéng vay co ban phu hop voi
cac két qua quan tric trén cdng trwdng nhét la khi st dung

mo hinh Hardening Model va dac biét la khi ta s&r dung mé
dun E5y =350 ¢,./.

Tai liéu tham khao
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3. Janbu N., (1963) Soil compressibility as determined by
oedometer and triaxial tests. In: Proceedings of European
Conference on Soil Mechanics and Foundation Engineering.
Wiesbaden, 1963. p. 19-25;

4. Schanz T, Vermeer P. A., Bonnier P. G. and Brinkgreve
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Thiétké phuong an quan trac dé lun cac nha may dién gié...

(tiép theo trang 18)

Tru WT-23
Chu ky 1 Chu ky 2 Chuky 3 Chu ky 4

Ten didm 11-07-2021 12-09-2021 07-12-2021 18-02-2022

Do cao (m) E()r?“l;j;] Do cao (m) E()r?qu:;] Do cao (m) E()Squ:;] Do cao (m) E()r?qu:;
MWT23-1 3,43091 0,00 3,42939 -1,52 3,42878 -2,13 3,42833 -2,58
MWT23-2 3,43097 0,00 3,42940 -1,57 3,42860 -2,37 3,42863 -2,34
MWT23-3 3,43547 0,00 3,43443 -1,04 3,43241 -3,06 3,43254 -2,93
MWT23-4 3,45085 0,00 3,44957 -1,28 3,44772 -3,13 3,44652 -4,33

- Trong 1 tru d6 IGn léch nhé dao déng nhiéu nhéat Ia
khoang 3mm.

Tuy nhién tlr khi van hanh dén gi méi dwoc 06 thang
nén kha nang chwa danh gia hét dwoc gia tri d6 lun téng thé
nén can phai quan tric thém theo diung dé& cwong va quy
trinh bao tri theo thiét ké.

4. Két luan

Déi v&i cac cong trinh dién gié thi cong tac quan trac do
lGn trong qud trinh van hanh la yéu cau bét budc, thdi gian
quan trac it nhat 14 5 ndm (Tham khao quy dinh bao tri clia
mot s& nha may).

Tai liéu tham khao
1. Bai gidng quan trdc cong trinh xdy dung theo phiwong phdp Trdc
dia, Nha xudt ban xdy ding, 2016
2. TCVN 9398: 2012 “ Céng téc trdc dia trong xdy dung — Yéu cau
chung”

3. TCVN 9360:2012 “Quy trinh k§ thugt quan trdc hin nha va cong
trinh cong nghiép bang phwong phdp do cao hinh hoc
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Hé théng mbc chuan nén dwoc xay dwng theo mat do it
nhat 03 méc trén 1 cum, khodng cach tdi da tir méc chuan
dén tru quan trac xa nhat 1a 300 d& dam bao dd chinh xac
quan tric cap 2 theo TCVN 9360:2012.

Hé théng méc quan trac dwoc gan mdi tru 04 mbc theo
ding hwéng Bong, Tay, Nam, Bac sé dé dang cho viéc danh
gia va tinh toan d6 nghiéng néu co.

Do dac diém clia cong trinh dién gié nén hé théng méc
chudn nhiéu khi phai xay dwng rt nhiéu dan dén tén kém vé
mat kinh té, vi vay tuy thoc vao tirng dw an, tivng mét bang vi
tri cac tru tua bin ma thiét ké&, bé tri hé théng mbc chuén cho
hop ly nhat./.

4. https://tapchicongthuong.vn/bai-viet/dien-gio-tai-viet-nam-nhan-
dien-thach-thuc-va-de-xuat-giai-phap-phat-trien-86192. htm

5. http://gizenergy.org.vn/media/app/media/Bao%20cao%20
nghien%20cuu/Status_of wind_power_development_and_
financing of these_projects_in_Vietnam_VN_09042012.pdf

6. http://www.hacomholdings.vn/vi/du-an/nha-may-dien-gio-hoa-
binh-5-giai-doan-1
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