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XAY DUNG CONG TRINH NGAM VA MO

PHUONG PHAP DU BAO BO LON MAT DAT
KHI THI CONG HAI PUONG HAM SONG SONG

h B énnay & nwéc ta nhu cau xay dyng cac
dworng ham tau dién ngam trong thanh pho |a
r I rat I6n. Thanh phé Ha Noi va Thanh phé H
Chi Minh dang bat dau xay dyng hé thong tau dién
ngdm dé dap tng nhu cau phat trién kinh té x& hoi.

Thi céng dwéng ham tau dién ngam trong thanh
phé c6 nhitng tac déng gay dich chuyén, sut Iin mat
dat gay anh hwéng téi do 6n dinh cla cac cong trinh
trén mat nhw nha clra, cau, dwdng, cac cong trinh
ha tang ky thuat khac [1], [2].

Vi vay cong tac dw bao gia tri d6 lun mat dat khi
thi cong dwong ham tau dién ngam trong thanh phd
ddng vai tro rat quan trong. Ngay nay, phuong phap
thi céng bang may khién dao dwoc ap dung rong réi
khi xay dung cac dwong ham thu dién ngam trong
thanh phé.

Phwong phép thi céng bang may khién dao ngoai
viéc ddm bado chéat lwgng cong trinh, sw on dinh cao
cho dwong ham con gidm thiéu dwoc nhitng anh
hwéng chan déng, dich chuyén IGn mat dat hay béo
vé cac cong trinh xung quanh khu vire thi cong.

C6 nhidu cac nha nghién clru d& xuét phurong
phap dy bao dd lan méat d4t gay ra bai cong tac thi
cong dwong hdm, c6 thé ké dén nhw Peck, (1969)
[5]; O'Reilly & New, (1982) [6]; Schmidt, (1974) [7].

Cac két qua thu duwoc la dudi tac ddng cla qua
trinh thi cdng dwéng ham thi trén mat dat sé hinh
thanh mang lun, dwong cong lGn mat dat cd dang
ham phan phéi chuéan Gauss.

Tuy nhién, cac két qua nghién ctru thwe nghiém
& trén chi giéi han trong trwdng hop thi cong moét
dwong ham. Trén thye t& nhu cau thic tién dat ra
la cAn thiét xay dwng hé thdng giao théng tau dién
ngam gdm hai dwdng ham song song dugc bb tri
gan nhau.

Mét s6 nghién ctru dién hinh @4 cho thay sy khac
biét v& do lan méat dat khi xay dung hai dwong ham
song song dwgc bd tri gén nhau nhw Cording &
Hansmire, (1975), [3] va Divall, S. & Goodey, R.J.
(2012) [4].
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Két qua cho thay, khi thi cong hai duong ham song
song thi sy phan bo do lun mat dat thu dwoc rong hon
so voi trrdng hop thi cdng mot dudng ham.

1. Phwong phap dy béo lun mat dat khi thi
cong tuyén dwérng ham don

Hién nay cé nhiéu phuong phap dw bao dd lun
bé mat dat, c6 thé ké dén mét sé phuong phap
chinh nhw phuwong phap phan tich ly thuyét;
phuong phap ban thyc nghiém va phwong phap
md hinh sb.

Phwong phap ban thyc nghiém dwoc cac nha
nghién ciru R.B.Peck, (1969) [5] va Schmidt,
(1974), [7] la nhitng nguoi dau tién dé xuét bang
cach do mot sb diém tai hién trwong, két qua thu
dwoc la dwoi tac dong cua qua trinh thi cong
dwéng ham thi trén mat dat sé hinh thanh mang
lGn (hinh H.1).

H.1. Hinh dang mang lun trén mét dat
sau khi thi céng dudong ham

Khi thi cong dwéng hadm trong méi tredng dat
ddng nhéat, dang hwdng thi gay ra d6 Iun trén mat
dét co gia tri (S,) dwec xac dinh theo cdng thirc
(1), dwong cong lun mat dat dwoc Peck, (1969)
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[5] gid dinh c6 dang ham phan ph0| chuan Gauss
hay dudng cong phan phdi chuén, véi diém lun
cuwc dai (Svmax) nam ngay trén truc thang dirng
cla duwdng ham:

S =Sy, max- _[XZI(ZF)]- (1)
Trong d0: Symax - Gid tri d6 lun.l1&n nhat theo
phwong thang dirng doc truc duéng ham m; X -
Khoang cach tir truc ham theo phuong nam ngang,
m; i - Khoang cach tir tdm duwong ham dén diém
udn theo phwrong ndm ngang, m.

Theo O'Reilly & New, (1982) [6] gla tri
khoéang cach t tam dwong ham dén diém ubn
theo phwong nam ngang (i) dwoc xac dinh theo
cc”:ng thire:

i=(k.20). (2)
Trong do: k - Tham sb6 chiéu rdng mang Iun, phu
thudc vao didu kién va loai dat ma duong ham thi
cong qua, vi du dbi voi cat trong didu kién nuwéc
ngdm ta c6 k=0,2+0,3 va dbi voi sét ta co
k=0,4+0.7; z; - Chiéu sau bd tri dwéng ham m.

Thé tich mang Iun (V) trén méi don vi chiéu dai
dudng ham duoc xac dinh theo cong thirc:

VS_ |S max-€ {x.’2| )] mlsvmax (3)

—— 0.6.Symax
Diém uén

- thé tich dao Vo

_thétichhoanthanhvoham

luong mét thé tich ditnén

H.2. Buong cong lin bé méat dat va luong mét thé tich

Lwong mét thé tich dat (V,) 1a ty sb gitra thé
tich cia mang lun va thé tich dao ly thuyét tinh
cho mét don vi chigu dai.

"V =(Vs/V).100%. (4)
Trong d6: Vg - Thé tich dao ly thuyét (m?).

Lwong mat thé tich 1a do sw khéc biét vé thé
tich dao duong ham va thé tich hoan thanh sau
khi 1&p dat vo chong pét xung quanh dudng ham
di chuyén dé Iap day sy mat thé tich nay, cwong
dd di chuyén Iap thé tich ciing géy ra lugng méat
thé tich, gia tri mét thé tich con phu thudc vao

phuwong phap dao, loai dat da ma cong trinh dao
qua va si than trong cla don vi thi cong duong
ham. Mét phan clia lwong hao hut thé tich dat
xung quanh ham sé& phét trién 1&n dén mat dat va
tao ra mang lun. Hay néi cach khac, thé tich mang
lGn trén méat dat twong trng voi lvgng mat thé tich
d4at xung quanh dudng ham. T cac cdng thirc
(1), (2) va (3) do IGn tai diém bét ky trén mat dat
dwoc xac dinh theo cdng thive:

1 - Vs 4 '[xzf(sz-Zg)]. (5)
V2r Kz

C6 rat nhiéu cac cong trinh nghién ctru nhw
quan sat thye dia va kiém tra bang mé hinh sb dé
dw bao cac gia tri Sy max va i trong cac diéu kién thi
cbng khac nhau. Cac gia tri d6 phu thudc vao dac
tinh ky thuat dworng ham, diéu kién dia chat khu
vire xay dwng duwdng ham.

2. Phwong phap dw bao lin mat dat khi thi
cong hai dwérng ham song song

Gia tri lun mat dat gay ra bdi cong tac xay
dwng dwong hadm don céd thé duwgc dy bao bodi
cac phwong trinh clia Peck (1969) [5], O'Reilly &
New (1982) [6] nhwng khi thi cong hai dwong
ham song song dwgc bd tri gan nhau thi tac
dong cua cong tac thi céng dwong ham gay ra
hién twong IGn méat dat phan bb ong va I&én hon
so v&i trvdng hgp mdt duwdng ham don duy nhat
[3], [4].

Theo Divall, S. va Goodey, R.J. (2012) [4], d
lGn méat dat khi thi cong hai dwérng ham song
song bé tri gan nhau co thé dwoc xac dinh theo
cong thire:

8 Smax{exp(—;—é}uexp[(—zl_ziﬂ (6)

Trong d6: d - Khoang cach theo phwong ngang
githa 2 tdm duwong ham, m: xa - Khoang cach
ngang t& tim dwong hadm dau tién dén diém can
tinh ldn, m.

DPé dv bao d9 ltn mat dat khi thi cong dwong
hai dwéng hdm song song bd tri gan nhau duwoc
thi cong bang may khién dao, trong nghién ctru
nay tac gia st dung phuong phap phan t& hiru
han théng qua phdn mém chuyén dung Simulia
Abaqus- -6.12.

Phan mém cho phép phan tich cac qua trinh
thi cong tach bdéc dat da, duy tri ap lwe &n dinh
guong dao, cong tac l&p dwng vd hdm va céng
tac phut vira Iap day khoang tréng gitra bé mat
dAt da va vé ham, dong thoi dua ra cac két qua
gia tri (rng suét va dich chuyén khdi dat da gay ra
b&i cong tac thi cong dwerng ham.

CONG NGHIEP M0. S5 - 2020 [l
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3. Xay dwng mé hinh sé

3.1. Kich thwére mé hinh

Kich thwé'c md hinh cé anh huéng dén téc do
tinh toan, dd chinh xac cla két qua tinh toan,
vung phan tich duwgc Iwa chon c6 kich thuéce
phwong ngang, phwong thdng ding va phuong
doc truc ham co gia trj 1an lwot 1a (120x80x100
m). Bwdng hdm cé dweng kinh D=6,3 m, d6 sau
dat dwdng hdm H=20 m, khoang céach gitra hai
duwerng hdm L=15 m; vé ham la bé téng cbt thép
dlc san cé cac théng sb: chiéu day d=0,3 m, md

dun Eq=25x10° MPa, hé s Poisson v,=0,2. O bai
toan nay, nhém tac giad sir dung ap Ilwc I1én gwong
dao phan bd tuyén tinh tdng theo dd sau co gia tri
thay dbi: -
Fg=150+AF .Hgyong, kPa. (7)

Trong d6: AF - Gia tri 4p lwc gwong tang tuyén
tinh theo do sau tr dinh hdm dén day ham,
AF=12 kPa/m; Hguong - PO sdu guwong dao, tai
dinh guwong Hgueng=0 m, tai day gwong dao
Hauong=6,3 m. Cac théng sé co Iy khéi dat da
dwoc thé hién trong Bang 1.

Khoang cach ngang truc giita hai duong ham, m

60

60

DPudng ham 1

5
19

H.3. D bdo dich chuyén lin mét dat khi thi cong hai duomg hdm song song. Divall, S. va Goodey, R.J. (2012) [4]

Bang 1. Thong sé co ly khdi dat da str dung trong mé hinh

Lop Chidu Dung trong twy| Dung frong I_—lé_sé Mo dun Hé sb |Goéc ma sat| Géc Lwc dinh
Ne dat 43 Nhién yunsa, | DA0 oA, ys, |10 roNg|dan hoi|Poisson|  trong gian | kétc,
d4 Y kN’ kN/m?® e |E.MPa| v ®,d6 |noeW| MPa
1 |Sétmém| 5 19 : « 10 | 035 12 0 | 012
2 |Cat 7 19,3 20 0,2 12 0,35 15 0 0,20
3 |Sét 21 20 21 04 20 0,35 25 0 0,25
4 |Pagbc - 22 225 04 80 0,3 35 0 .
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H.4. Két qué mo phéng gia tri lin mat dét: a - Sau khi thi cong ducong ham bén tréi;
b - Sau khi thi cdng ca hai dwong ham

3.2. Diéu kién bién ]
Bién trai va bjén ’phéi ta mé hinh chon loai cd
dinh co trng suét tiép va chuyén vi ngang tai bién

béng khong; (rng suét phap va chuyén vi thing
dirng dé ty do. Bién day clia mé hinh c6 chuyén vi

ngang, thang ding bang 0; (rng suét tiép, phap
tuyén dé tw do. Bién phia bé méat dé tw do cho
phép chuyén vi thdng dirng va chuyén vi ngang.

3.3. Két qua tinh todn

Két qua mo6 phong lun mat dat gay ra boi
céng tac thi cong dworng hdm dwoc thé hién trén
hinh H.4, H.5.

Két qua gia tri Iun mat dat Ion nhét theo
phuwong ngang truc dwong ham gay ra béi céng
tdc thi cong duérng hdm dwoc thé hién trén
hinh H.5.

Khoang cach ngang truc dudmg him, m
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H.5. Buong cong lan I6n nhét theo phuong ngang truc duéng ham: ‘
1 - Sau khi thi cong dwong ham bén trai, 2 - Sau khi thi cong cé hai duong hdm
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4. Két luan

Céac phwong phap dw bdo gia tri d6 lun mat dat
nhw gidi tich hay quan trac thyc dia co thé ap dung
dbi voi viéc thi cdng dworng hdm don hoéc hai dwong
ham song song dugc bd tri gan nhau.

Déi véi tuyén dwong hdm mé phong tinh toan
trong diéu kién & trén, tac déng sau khi thi cong
duong ham bén trai gay ra do lan mét dat co gia tri
I&n nhat 1a 25+26 mm va sau khi thi céng tiép dudng
ham bén phai tlrc 1a sau khi thi cdng xong hai dudng
h&m song song thi gay ra do lun méat dat c6 gia tri lon
nhét 1a 39+40 mm.

Khi thi cdng hai dwong ham song song duoc bo
tri gan nhau thi sy phan bd do lin mat dat thu
dwoec la rong hon, gia tri do lun mat dat Ién hon so
vei treong hop thi cdng mét dwéng ham.O
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Trach nhiém phap ly cua céc tac gia bai bao:
Céc tac gia hoan toan chju trach nhiém vé cac sé
liéu, ndi dung céng bé trong bai béo theo Luét Béo
chi Viét Nam "

Tém tit: Cong tac thi cong cac dwéng ham co
thé dan téi nhitng dich chuyén khéi dat da xung
quanh, ltin mat dat va tham chi gay sap do, pha
huy cac tda nha. Cong tac dw bao gia tri lun mat
dat rat l1a quan trong trong qua trinh thiét ké, thi
cong dudng ham. Cac duong ham tau dién ngam
trong do thi thuwdng xay dwng dwo’| dang hai duong
ham song song dwoc bb tri gan nhau nén khi thi
cong co thé dan dén hién twong lun mat dat, pha
huy cac cong trinh trén mat dat hodc anh huwdng
dén dd bn dinh cla chinh dwéng hdm lan can. Bai
bao trinh bay két qua phuong phap dy bao dé lun
mat dat gay ra b&i cong tac thi céng hai dwong
ham song song.

Method for ground surface settlement
induced by twin tunnelling

SUMMARY

. The construction of tunnels in urban areas
- may cause ground displacement which
. distort and damage overlying buildings.
. Shield tunnelling is a commonly used

. construction technique because it is very

.~ effective in reducing ground deformations |
- and thus damage to urban infrastructure.
. Prediction of ground settlement is

| considered as highly significant in the design

| of tunnels located in urban areas. City metro

| tunnels are usually constructed as twin-

| parallel tunnels and their adjacent

| construction may lead to surface deformation, |

| affecting the surface environment and the |
safety of the tunnels. This paper presents |
the analysis of ground settlements induced |
by a construction of twin tunnels. |

1. Phuang thuc chan chlnh cua tri thirc 14
thir nghiém. -William Blake.

2. Khong ai biét thau triét bat cir diéu_gi,
va sé mai khéng ai biét. Xenophanes

3. Diém bat dau cua kién thire 1a kham pha
ra diéu gi d6 chiing ta khéng hiéu. F. Herbert.
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