TAP CHI COHE THUONG

THIET KE VA THI CONG HO PAO SAU
BANG PHUGNG PHAP PAO MO
TREN DPIA BAN THANH PHO HA NOI

® NGUYEN DUY CONG

TOM TAT:

Bai vi€t trinh bay v& vin dé xdy dung cdng trinh ngim, nhitng y&u & dnh hudng dén
chuyén vi ngang ciia twdng chin v dit ndn. Mot s8 van dé thi€t k&, thi cong hé dao sau bing
pbuoag phdp ddo mé wén dia ban Ha N§i - nhu cdng téc khio s4t, cdng tic thiét k&, cong
tc thi cong - cling dugc tc gid trién khai nghién ciru.

T khéa: Thiét ké, thi cong dao h6 sau, phuong phép dao hd mé, dt nén, Ha Noi.

1. Dit van dé

Trong nhitng nim gin day, nhiéu nha cao 1ing
c6 1 | - 5 tdng him, him giao théng ngdm da va
dang dvgc xdy dyng & HA Noi. Diéu nay phin
nao Jam thay d8i co ban b6 mit clia thanh phd.
khéng nhitng thé€ hién sy phat trién kinh 1€ - xa
héi cGa Thi 46 mi cdn thé hién su phdt rién
cdng nghé xdy dyng. Khai thdac khong gian ngdm
gidi quy€tduge nhiéu vAn dé kinh t& - xi hdi, dit
dai xdy dung do thr, méi trudng |, vi vdy. xdy
dyng céng trinh ngam dang trd thinh mét xu
hudng tit y&u trong ady dyng cdc d3 thi hién dat.

Thinh phd Ha Noi nim & ving déng bing
chiu thd s6ng Hang. trén nén trdm tich dja chit
D¢ Tif ¢ didu kidn dia chit cong trinh - dja chit
thiy viin wong déi phic tap. Nim gin bé mi da
chi y&u 12 cic 1dp ddt mém yéu, thém vio d6 Ha
Noi 13 thanh phé ¢§ 1000 nam wdi véi nhidu
cong trinh thap tdng 6 k&1 cdu ydu ndn vige vy
dyng cang triinh ngdm doi héi phii ¢d sy quan
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tam, chii §; ddc biét trong cdc khau thi€t k€ va
thi cong.

Xay dyng c6ng trinh ngdm 12 mdt vAn dé khé,
lién quan d&n nhiéu van dé phic tap vé dia chil
cdng trinh, dia chat thiy vin, nén va méng. Trong
6. v dé Gn dinh wdng chin va hé chdng 43, 5n
dinh chéng lai tr8i ddy va dong tham & ddy h
ddo ciing nhy 2i6i han chuyén vi cia dit nén luén
dudc ditra nhim ddm bio 8n dinh cho bin thin
cong trinh vi han ché nhitng dnh hudng bat Igi
d&n nhimg cbng trinh 1an ¢dn nim trong vung anh
hlmng ciia hé dao.

2. Nhifng y€u t§ dnh hudng d¢n chuyén vi
ngang cla tuding chin va dat nén

Khi thi ¢dng hé dao, nhirng _yLLI 16 anh huéng
dén chuyen vingang cia wiing chin va d3t nén,
bao com

- Anh hudng cia sy thay dGi diéu ki€n ing
sudlt trong dit nén: Khi dio dat, ci ing suit theo
phudng ditng va phudng ngang déu gidm Y vi
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thay d8i sy can bing &p lyc nudce 16 réng trong
da't. Mot trong nhitng hiéu ing quan trong nhit
clia qud trinh ndy 13 chuyén vi ciia ddt nén & ddy
v xung quanh hd dio.

- Kich thudc h& dao: H6 dao cang siu, dng
suattdng gidm cing 16n. Nhu vy, chuyén vi cla
twdng chan cang Ion.

- Ong suit ngang ban ddu trong dat: Kbi dao
dat véi gid tri hé s8 dp lyc ngang ban ddu cia dat
KO 16n, chuyén dich ciia A&t va wdng 13 16n, tham
chi cd khi dio nong.

- Pic tinh cda d&t nén: Trong df1 sét. chuyén
vi ngang 16n nhi't cda tudng chin phu thuge vao

cif ché& tao sén hodc khi thi céng idng trong dit.

- Trinh @6 va chat lugng thi cng: K§ thuat thi
cong kém din dén chuyén vi ngang ciia wing
chdn 16n.

- Théi gian thi céng: Thai gian thi cong liu
fam ting chuyén vi cia dit nén xung quanh hé
dao.

- Tinh chdt va quy md cda c6ng trinh ldn cin.

C6 thé thi'y ring, trong cdc y&u 18 Anh hudng
néu trén, (f van thiét k& hau nhv khéng kiém sodt
dugc hét1at ca cac y€v 18. Mana (1978) da phan
ra 3 nhém theo mic d ki€m sodt dudc ciia thigl
k€, dugc rinh bay trong Bang sau:

Bdng. MUc a6 kiém sodt dudc cla thiét k&

Nhiing thong s4 thiét k&' Nhiing théng s& thiét k& Nhilng théng s& thiét k& khdng
kiém soét duge Kkiém soat dugc mdt phén | kidm soét duge

1. Kiéu hé chdng do

2. Dd cling cla hé chdng dd

3. Muc dd chén ludng chan

4. Miic db gia i trudc cho thanh chdng

5. Thai tiét

1. Phugng phép thi cong hé chdng dd
2. Chu ki thi cong

3. Phuong phap thi cong két cau cong
trinh trong hG dao

4. D4 I6n cla tai trong bé mat

|

| 1. Diéukienvatinh chat |
clia dat nén

2. Céc cong trinh xung l
quanh

3. Hinh dang hé dao va

chiéu séu |

d6 bén cia da1. Chuyén vi ngang ciia tuong chin
va lin nén d4t cho d&t sét cing va dat t8i nhé
hon so v6i dat sét mém yé&u.

- Pidu kién nuéc dudi dit: Sy thay d6i myc
nudc ngdm anh hudng dén én dinh cia wing
chin cing hé chdng d3 va dé lin cia céng trinh
xung quanh hd dao. Chénh léch 4p lyc nude &
phia ngodi va phia trong hd dio ¢ thé x3y ra
hién tuong biing nén, cét chiy & phin diy. Bom
hit nu6c d€ thi cong he dao, muc nude ngdm bi
ha thip 1am tang d¢ lin cda dit nén & khu vuc
xung quanh hé.

- D6 ciing cia wdng chin v hé chéng da:
Chuyén vi ngang ctia wdng chin phu thuée vao
5 cing (chidu day) cia wing va hé chong da.
khodng céch b& tri céc thanh chéng vi chidu sdu
chén wdng trong dit.

- Gia t4i trugce thanh chéng: Chuy&n vi ngang
16n nha't cla wing gidm khi dp dyng gia @i trudce
thanh chéng.

- Bién phép thi céng: Khi rung hodc ép tuding

D6 16n v pham vi md rdng d6 1in xung quanh
h& dao phu thuge nhiéu vho phudng phép thi cong
ciing nhy bt ky y€u 18 nao ké rén. Cho di thiét
k€& ¢6 thé chi ré phudng phép thi céng va bién
phap chdng d3, vin khong thé ki€ém sodt chinh
xdc sy phdi hgp cla cdc y&u 18 trén vi ching thay
dai titng ngdy trén cong trudng.

Chinh vi vdy. mé phdng chinh xdc qué trinh
thi cong trong phan tich bing phudng phép s, st
dung phdn mém chuyén dung la phitc tap va kho
khan. Pay 6 thé 12 nguyén nhan cho sy phén tan
trong k€L qud tinh 1odn theo phucng phap s6 va s6
Jiéu quan tric hién trudng.

3. M6t s6 van dé (dn tai trong khdo sit,
(hi&t k&, thi cdng va quin Iy hd ddo 6 Ha Noi

3.1. Cong tdc khdo sdt

Chua ¢6 sut k€U hgp chit ché gidta don vi thi€t
k& va don vi khdo sit trong viéc 1ap nhiém vu
khio st xiy dyng. C6 thé, chi tri thi€t k€ hé dio
chua ngm bit dwge nhitng thong s6 dit nén phuc
vu cho tinh todn hay do chua hiéu ro vé phin
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mém s& dung dé€ tinh 10dn h§ dao nén trong giai
doan I5p nhiém vu khio sit &3 khong yéu ciu
don vi khdo st thi nghiém xac dinh cdc thdng s&
phi hop d€ tinh todn. Vi vdy, khi thi€t k€ tinh
todn h3 dao st dung mot s& thdng s6 gid dinh hay
thdng s3 kinh nghiém, nhitng thong s5 nay cd gid
tri dao dong wong A8 1dn. Didu nay lam dnh
hudng khéng nhd d€n dé chinh xac khi tinh todn
hd dao.

Ngoai ra, cdc phin mém tinh t0dn yéu cdu
nhitng théng s6 ddu vao phdi phit hgp véi mo
hinh dit nén Iya chon d€ tinh todn (vi du: Mé
hinh dan hdi  twy&n tinh; M6 hinh Morh-
Coloum; M6 hinh dat cing; M6 hinh tif bié€n cda
a5t mém; M6 hinh dit y&u). Gid tri cia cic thong
8 ndy dudc x4c dinh trong thi nghiém nén 3 truc
theo cic 56 db thi nghiém khic nhau, thdi gian thi
nghiém ldu, doi héinhitng cdn bo thi nghiém phai
¢6 trinh d va kinh nghi€ém méi thuc hién dugc.
Hién nay, & Ha Noi. c6 ral it phodng thi nghiém
dép vng dudc yéu ciu nay.

Thi€t k& va thi cong h§ dao chii yéu dugce thye
hién trong xdy chen & Ha NGi. Chi tri thiét k&
khi 1ap nhiém vy khdo sdt mdi chi yéu cdu khio
sét 4t nén tai vi tri khu vifc thi cdng hé dao.
Chua chi trong dén cdng tdc dicu tra, khio sét
hién trang cdc cong trinh 1an cin ndm trong pham
vi dnh hudng ciia hd dao. Khi cin thiét, cin kién
nghi bién phdp x{r 1y dat nén hoic gia cudsng két
ciu cong trinh 1dn cin nhim ngin ngira vi gidim
thiu nhirng dnh hudng bat Idi ¢6 thé xay ra, ciing
nhu dé xud't cic ndi dung quan tric hé dio vi
cOng trinh Iin céin ngay khi bdt ddu thi cong.

3.2. Cong tdc thiér ké'

Tinh hinh thi€t k&€ ho dao hign nay tai Viét
Nam n6i chung va H3 N6 néi ciéng con chua
duge chii trong. Cie cong ty t van chua diu ne
mua sim phan mém chuyén dung. ddu w chat
xdm vao nghién cifu ndng cao tay nghé. khi niing
tinh todn h& dio cho déi ngit ky ~uf cia minh. Cic
A sif thi€t k¢ chua di kinh nghiém dé ludng
trude 1at ¢d cdc vin dé phdt sinh trong qui trinh
thi cény. khéng di kinh nghié¢m d¢ dita ra mot
eidi phip hd dito hdp Iy vira an toan vira mang
lai hi¢u qui \& Kinh t&.
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3.2.1. it dung cong ngh¢ tin hoc 1rong thiét ké

Hién nay, trén the gidi di phat rién mdt s&
phin mém chuyén dung dé winh 10dn hd dao
nhu: Plaxis, Geo5, CYPE, VEX... Cdc phin
mém nay tinh todn dugc hdu hét cdc thong s§
yéu cdu cia hd dio rhy: Chuyén v cda tudng
chdn dat, chuy€n vi cia di't nén xung quanh
céng trinh hé dio, chuyén dich cia ddng tham
Céc phan mém ndy dugc bdn vdi gid tudng ddi
cao. vi viy nhiéu Céng ty da khéng manh dan
diu tr d€ phyc vu cho cong viée. Diu nay ciing
phi hgp vdi thye trang tu van thi€t k€ hién nay
3 Ha Ngi, hé thdng tw van thi€t k€ chua 6
nhifng ddn vi chuyén siu di manh vé thi€l k€
phdn ngdm. Hiu h&t, cdc don vi v van chira diu
W nhi€u vao phin mém tinh todn hd dio do chua
c6 nhiéu viéc. St dung cdc phin mém chuyén
dung nay ddi hdi phii hiéu ré phuong phip phin
tich ¥ng sudt t6ng hay phan tich ¢ng sudt hitu
hig¢u dugc tinh todn trong phin mém, tir d6 si
dung s& liéu dadu vio cia dat nén cho phil hgp
vdi diu kién thyc €. Tuy nhién, s& liéu khdo
sat DCCT phu thudc rit 16n & ngudi khio sdt va
thi nghi€ém nhung lai chua ¢6 sy k&t hgp chat
ché& gira don vi thi€t k&' va don vi khao sét. Do
dé. khi sit dung kél qud khdo sdt d€ tinh todn
thudng cd su sai khde nhidu so vdi thye (€.
Ngoai ra, vi Iy do kinh (€ nén d mét s6 ndi sit
dung khdng ¢6 bin quyén (phin mém beé khéa),
k€1 qud tinh todn khdng ddm bio di d tin cdy
khi s& dung phan mém nay.

3.2.2. Cdin bg thiet ké

Nhin chung, & nuéc ta hién nay, cdc cdn bé
thi€l k& hé' dao thusng 1a ky su xdy dung. Tuy
nhién. khong phdi ngui ky su xay dung nao cing
thong thao cdc vin dé vé it nén. Ngugc lai,
ngudi k¥ su dia k¥ thudt c6 kign thie siu vé dat
nén thi khi ning vé thi€i k& xdy ding chura dude
dao 1ao chuyén siu. Trong khi d6. o€ thict k&
dudc mdt cong trinh hd dao hoin chinh doi hai
Ngdi ky su phdi am hi€u cd vé dia ky thudl va
k€t cdu xdy dyng. By 13 mét vin dé tuong doi
kh v6i mo6 hinh dio tao hién nay. DE gii quyét
vin de iy do1hdi phai ket hap mat cdch bai bin
g ky s xiy dyng v WS i dia hS thud
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Cdn b thi€t k€ vin dang thét k€ v8i nhitng
phucng phap cd di€n, chua c6 diéu kién d€ hoc
hdi va nghién citu nhitng phuong phap thiél k€
méi. Nhiéu ngudi chua duge dao tao, chua dige
cip nhdt va daotao st dung cdc phain mém thi€l
k& h6 ddo, vi vay ho vin thi€t k& mét cdch 1y
1ién, hi€u th€ nao thi thi€t k€ nhyt vay. Piéu d6
gy khé khin cho céng tdc quin 1y vi ki€m so4t
cha't lugng h§ dao. Hiu qud 13 da cé nhiing
rudng hgp d€ xdy ra sy c¢é h6 dao, giy dnh
hyéng d€n cac cdng innh 1dn cdn,

3.2.3. Phuong phdp tinh todn thiét ké' két ciu
chin gia hé' dao

Céc k¥ su thi€l k€ hién dang thi€1 k€ theo 2
nhém phudng phdp thi€t k& h& dao: Nhgm 1-
Thi€t k€ k&t cau chin gid h§ dao nhu mdt cdv
kién chiu dp Iyc dat; Nhém 2 - thi€t k& két ciu
chdn gi¥ h6 dao lam viéc ddng thdi vai a1, Hai
nhéwm phuong phdp nay ty dude 4p dung déng
thdi trong thi€t k€ hé dao nhung vin con rdt
rhiéu khé khin, Wy titng nhém phuong phép ma
¢6 nhirng khé khiin khdc nhau:

Nhém phitong phéip 1: V6inhém phuong phip
nay, khéng xdc dinh dugc chuyén vi ciia nén di't
xung quanh h§ dao, khéng xdc dinh duge d6 1Gn
clda cdc cdng trinh Ian cdn. VSi phuong phdp
tinh to4n nay, 46 chinh x4c khéng cao véi nhiéu
gid thi€t gdn ding. Khdng phan tich dugc sy lam
viéc ddng thdi vdi ddt nén.

Nhém phuong phdp 2: Véi nhém phuang phip
nay doi héi phdi ¢6 nhing phdn mém chuyén
dung d€ tinh todn, nhu: Plaxis, Geo5... Qua d6,
1a x4dc dinh dugc chuyén vi chinh xd¢ cila wing
chin d4t, chuyén vi cia dat nén xung quanh hd
dio va du bio duge chuyén vi cda dit nén cdc
¢ong trinh lan can. Tuy nhién, khéng phdt dan vi
e van nao cing dd diéu kién d€ diu s nhitng
phdn mém nay, bdi vi ching cé gid twong oL
cao. Khéng chi kh6 khin vé mit kinh (€, aé sir
dung cdc phan mém nay doi héi s6 li¢u diu vio
phdi chinh xdc. VI nhiztng khé khin lién quan
dén cong tac thi nghiém xdc dinh chinh xdc gid
tri cda céc thong s§ diu vao nén viéc dp dung
nhém phuang phip 2 con gip nhiéu khé khan.

3.3. Cong tdc thi cong

Thi cong h& dao sdu khi xdy chen trong thanh
ph& 13 céng viéc cbn m6i, vi vy cic don vi thi
cong cdn chua ¢6 nhiéu kinh nghi¢m. chua c6 su
chuyén giao céng nghé thi cong ma mdi chi
nghién cifu, hoc hdi qua cdc cong minh tién doanh
vdi nudc ngodi. Vdi nhitng dic thd riéng vé cau
tric dat nén & Ha N6i, lra chon bién phép thi
céng nao d€ dim bio an 10in cho chinh cong
trinh h6 dao va céng trinh lin cin ludn 1a van dé
khé khin cho don vi thi cdng.

3.3.1. Bon vi thi cong

S& lugng cong trinh ¢6 h6 dao sau hién nay
wong d6i 1dn, tuy nhién khdng phdi don vi thi
céng nao ciing cé di ning lyc d€ thi cong hd dao
sdu nén van nhiéu céng trinh dugc thi céng bai
nhitng don vi khang chuyén nghiép, chuta c6 kinh
nghiém trong thi céng hd dao. Cdc don vi thi cong
khong ki€m sodt duge chdt lugng hé dio mét
cdch toan dign, nhat 13 van dé kiém sodt chuyén
vi ciia ddt nén xung quanh hé dao.

Hién nay, cdc cong ty thi cong chua c6 mdt doi
ngi cdn bd phit hop vi tinh chdt phitc 1ap cda hd’
dio. Céc hd dao déu duge kiém sodt biing nhirng
k¥ su xdy dyng, c6 do hi€u bigt khéng siu vé dia
k§ thudt cong trinh, khong kiém sodt dudc chuyén
vi clia h8 dao. Tuy nhién, cing chua ¢§ vin bin
phdp luit ndo quy dinh vé cdc ciin b trong mot
don vi thi cong.

Khéng phdi don vi thi cong nao ciing ddu w
nhitng mdy méc hign dai, mua nhing céng nghé
thi c6ng tién ti€n. nhiéu don vi vin thi cdng bing
nhirng miy méc cil v6i cong nghé lac hiu. Chinh
didu ndy 1Am Anh hudng nhiéu dén chit lugng thi
cong hd dao. Chua chu trong d€n céc thiét bi
quan tric hé dao, khong ki€m tra chinh xdc duge
chuyén vi h& dao. khdng du bio duge chuyén vi
1i€p theo cia wding.

3.3.2. Bign phdp thi céng

Bién phip thi cdng hd dao § Viét Nam dang
dugc st dung chi yéu 2 phuong phip: Phuong
phap Topdown va Phuong phip thi cong dao md
Cic phuong phip niy dugc dng dung iy theo
(itng cong trinh. ttng don vi thi céng va chva cé
mét chuin myc nito cho viéc ¥ng dung niy. Diéu
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ndy gdy khd khin rit nhiéu cho cdc don vi khi
lya chon bién phap thi cong hd dio.

Bién phdp thi céng Top- Down: Thi céng theo
phugng 4n Top-Down thudng dudc st dung rong
rdi trong cong trinh din dung, dac biét 1a nha cao
tang c6 nhi€u ting hdm. Thi cng theo phuong 4n
nay thudng (&n rat thiéu thdi gian cho thi cdng h&’
dao. Qui trioh thi céng h& dio cang liu thi
chuy€n vi cda nén di1 xung quanh hé dao cing
I6n, dit xung quanh hg dio bi mal nudc lam
chuyén vi cia nén dit xung quanh ting nhanh
theo thdi gian. Khi dit xung quanh hg d2o chuyén
vi s€ 1am cdc cong trinh 1dn cin hS dio b lin
1&ch, lin nghi¢ng. Do d6, néu thdi gian thi cong
hd dao kéo dar c6 thé 1am céng trinh lin cdn bi
dnh huéng.

Bién phdp thi céng dao md: Voi bién phip thi
c6ng dao md, phuong dn nay thi céng nhanh, don
gidn nhung ching thudng s dung thép hinh aé
chdng gi? thanh hd dao. Pd &n dinh cia thanh
ch6ng biing thép hinh thuéng khéng cao so véi
viéc chéng gilf thanh h& dao biing sin bé tdng cot
thép. Diéu nay gdy chuy€n vi tdt 1dn vdi k&l cau
git? thanh hé dao nhu: Tudng cif Larsen. wing
viy. clf bé 16ng c6t thép dy dng lyc.... Nhing
chuyén vi nay thudng tudng déi l6n, 46 Sn dinh
khéng cao gy dnh hudng xdu d€n cdc cong trinh
1an cdn. Viéc sit dung thép hinh d& chéng a3 ¢6
gid thinh wong d8i cao nén cic ddn vi thi cong
thudng tiet kiém, chéng khéng dii dé day. khong
A0 d¢ cing cda hé thanh chdng. Diéu nay giy ra
chuy&n vi nhanh vi 1dn cia nén dit xung quanh
hd dao. c6 thé giy sy ¢d cho céng trinh lan cin.

Bién phip thi cong Semi - Topdown: Diy 13
bién phép k€t heip gia thi cong theo phudng 4n
Top down va phudng an dio md. Phudng dn nay
tuy gidm dugc thdi gian thi cong. nhimg chuyén vi
diu ket ciu chdn giir thinh hé dio 13 wong ddi
16n. ddy i phudng :in thudn 1gi cho thi cong hd
dio niu

Nhin chung. \éi 13t ¢d cde bién phip thi cong
hé dio hién nay déu gdy ra chuyén vi cho dit nén
xung quinh. Nhang churxén vindy déu giy dnh
hudng xdu dén cic cdog teinh lin cin. Do d6.
trong quit trinh thi ¢cdng hd dia cin thye hién
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quan tric dja ky thudt (quan trfc chuyén vi cia
wang chin; quan rdc owde dudi dat: quan tric
Iin da't nén vi cong trinh lin can..).

3.3.3. Quan trdc dja k¥ thud:

Ngay cang c6 nhiéu van dé lién quan dnh
hudng d€n cong trinh lan cdn khi thi cong hé dao
sdu biing phudng phdp dio md trong khu vuc
déng dan cv c6 mat bing chit hep. Mic di di cé
nhing cii ti€n trong phan tich cong nghé thi€t ke
va thi cdng h& ddo nhung chya thé bao quit hét
nhitng thay d&i trong qué trinh dio, vi vy cin b&
tri hé théng quan tric dja ky thudt. HE théng quan
tric ndy khéng chi giip dy bdo vi phoog ngita sy
¢d x3y ra cho chinh céng trinh dang thi cdng ciing
nhu cdc cdng trinh ldn cin ma con g6p phin diéu
chinh bién phép ky thudt thi céng va gitip diéu
chinh hé sa thi€l k€ cho phi hdp vai diéu kién
thyc 1&. K€t qua quan tric con gép phén tao co
sd. bing ching ky thudt d€ gidi quy€t tranh chip
phip Iy xdy ra khi ¢d khi€u kién.

3.4. Céng tdc qudn ly

- Nhiéu chii dau 1 chua hinh dung dugde mifc
a3 phitc 1ap khi qudn Iy dy dn xdy dung c6 ting
ngim. khdng hinh dung duge cdc budc phai lam
khi thi cong tdng ngam, chua c6 hé thdng kiém
tra. ki€ m sod( mét céch chiitché & td1¢ca cac bude
nif kho sdt, thi€t ke bién phap thi cong, thi cong
tdi xit 1y cdc tinh huGng phdt sinh khi thi cong.

- Nha thiu 1 vi'n chua nim hét duge cong
nghé méi trong thi cong ting ngdm lim cho thiét
K& k¥ thuit vi bin vé thi cong khdng phir hdp véi
diéu kién thuc &

- Nha thiu xay l:\p chyva di ning luc thi cong
céng trinh ¢6 nhidu ting ngam

- Chi ddu 1, don vi wr v thi€l k&, w vin
gidm sdt con chua tuan thé nghiem tic quy trinh
va tiéu choidn. Bién phdp thi cong cia nha thiu
chua dudce chi ddu e thué don vi e v
thdm dinh. Chua c6 dié
trinh 1dn cin hé dao.

- Chua xdy dung nhaag dinh mire vi don gis
cho vigc hiém tra. dinh

an doc lap
utra. khdo sdt cde cong

2id k€t ciu cic cdng trinh
lin cin nim trong pham vi viing dnh hudng cia
h dio ciing nhy cho cdng tdc quan ui. dia
AV thujt m ‘
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ABSTRACT:

This paper presents underground construction issues, factors affecting the horizontal
displacement of retaining walls and ground. In addition, this paper introduces some issues
about designing and constructing deep excavation pits by using open excavation methads in
Hanoi such as surveying, designing and construction.

Keywords: Design, pit excavation, open pit excavation method, soil foundation, Hanoi.
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