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TOM TAT

Ap lue ddt 1én cong trinh éng chon sau phu
thuge vao logi ddt, hinh dang va kich thude cong
trinh, dé sdu, hinh dang va kich thuée hé mong
va cac tac nhdn khdac nhw tdai trong ngodi, Myc
nude ngam. Trén co sé chon lwa, s6 sung so do
tinh va chirong trinh tinh todn ti thiét lap, tién
hanh phdn tich dénh gid dp lwe ddt 1én cong
trinh dng chén sdu theo diéu kién thi cong thire
té. Poi véi cong trinh duwge thi céng bang
phirong phdp ddo hé;, can thiét chon lwa dé sdu

chén hop Iy trén co sé dé sdu chon ma tur do tro

di, anh huéng cua dp luc dat thay doi khong
dang ké. Viéc thay mot phan vt liéu roi bang
ddt dinh giam dding ké ap lec ddt 18n V6 cong
trinh. Ngoai ra, viéc ddnh gid mirc dé tiép cdn
trang thai gioi han trong moi truong xung quanh
cbng trinh trong qua trinh thi cong dao kin con
cho phép phan tich kha nang 6n dinh trong méi
truong dia chat khdc nhau théng qua sw xudt
hién viing bién dang déo. Két qua nghién ciru cé
ich cho viéc tinh todn, bé tri céng trinh hop 1y

Vi diéu kién thuc té.

Tir khéa: &p lwec ddt, ong chén sdu, 6n dinh, cong trinh ngam.

1. PHUONG PHAP THI CONG VA PANH
GIA AP LUC PAT LEN ONG NGAM

Tn tai hai phuong phép co ban 1a dao ho va
dao kin. Phuong phap dao hé thuong &p dung cho
cong trinh dat néng. Tir mat dat, tién hanh dao hé
c6 Véach xién ty nhién theo kha niang 6n dinh mai
ddc hodc véch thang dung vai hé théng chdng
vach. Sau do, tién hanh xay dung két cAu ngam rdi
Iap dat, khoi phuc mat bang dén cao do tu nhién
hoic xay dung nhiing cbéng trinh trén mat nhu
duong x4, nha ctra [3]. Phuong phap dao kin bao
gom dao dudi nap va khién dao hay kich day.

Phuong phap dao dudi nap 1a 1am nip trude rdi
méi dao dat. Phuong phap nay duoc tién hanh
bang cach lip dam thép che chéng hé dao, 14t mat
duong dé dam bao giao théng trén mat dat.
Phuong phap khién dao 1a phuong phap thi cong
co gidi ding khién dao duong ham ngam dudi mat
dat.

Khi thi cong hé théng cong trinh ngam nhu
ham 6t6, ham cho ngudi di bd, ham ki thuat hay
céc cdng trinh cap thoat nude dat khong qua sau
bén dudi nhitng cbng trinh trén mat, phwong phap
dao 16 thién hay khién dao co thé gay Iin cong
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trinh trén mat do bién dang cua khéi dit da xung
quanh. Trong truong hop nay, phuong phap day
ép (hay phwong phép kich diy) duoc xem la phu
hop vé6i nhitng diéu kién rang budc trong khu vuc
do thi.

Cac nghién ctru ly thuyét vé ap luc dat 1&n cong
trinh ngam theo mat s tai liéu co thé phan lam céac
huéng sau [1], [2], [3], [4]: Huong tha nhat: gia
thiét méi truong dat d4 xung quanh cong trinh 1a
roi rac va st dung co sé ly thuyét sire bén vat liéu
dé tinh toan. Pay 1a nhitng cong trinh nghién ctu
ap luc dit khong xét dén sy 1am viéc twong hé cua
khéi dia tang, dya trén cac s6 liéu thuc té va nhing
gia thiét riéng cling véi viéc sir dung cac phuong
phép tinh gan ding nhu cac gia thiét tao vom cua
M.M.Protodiakonov va mot sé ngudi khac, gia
thiét vé cac lang thé truot & bén vach hang, cac gia
thiét dua trén quan sat thuc té ciing nhu cac gia
thiét dua trén viéc sir dung ly thuyét dan hdi va co
hoc két ciu. Hudng thir hai: gia thiét méi truong
dat da 12 lién tuc, dan hoi va ding co s& ly thuyét
dan hoi va ly thuyét déo dé tinh toan. Nguoi dat
nén moéng cho hudng niy vao nim 1938 1a R.
Phenher.

Theo gia thiét cuia nha dia chat A. Heim, ap luc
do trong lwong cot dat cd chiéu cao bang chiéu siu
dat cong trinh tac dung 1én vom cong trinh ngam
c0 gia tri: p=yH. Trong d6: y — trong luwong riéng
cua dat; H — chiéu sau tir mat dat d&én dinh cong
trinh.

Day 1a gia thiét don gian va do do chi 4p dung
cho truong hop ham dit trong dat bdo hoa nudc,
khi &p luc dat gan nhu 4p luc thuy tinh hoac khi
cong trinh dat rat néng. Trong hau hét cac truong
hop khéc, ap luc tinh theo gia thiét nay cho két qua
I6n hon thyc té rat nhiéu. Thuc vay, do hiéu tng
vOm va tuong tac voi khéi dat da ké can nén &p luc
thuc té tac dung 1&n néc cong trinh ngam c6 gia tri

bé hon déng ké so voi gia tri tng suat do trong
lwong ban than cot dat.

Phorkhemier chip nhan rang 4p lec bang cot
dat dang lang tru thang dimg c6 day tua lén noc
cong trinh. Khi do, trong lwong cot dat bi giam yéu
do luc ma sét phat sinh trén cac mat phang truot
thang dimg. Pong véi quan diém tinh toan nay l1a
Birbauner khi xem ap luc 1én cong trinh la do mét
khéi dang ném. Ngoai ra, con co gia thiét dya trén
nguyén tic tut cot dia tang dugc nghién ciu boi
Zanxen va Ketter.

2. PANH GIA AP LUC PAT LEN CONG
TRINH CHON SAU KHI THI CONG BANG
PHUONG PHAP PAO HO

Pic trung cho cac phuong phap tinh toan ap
lwc dét 1&n cong trinh khi dao hé duoc thiét 1ap boi
K. Terzaghi [3] va so d6 ap luc tac dung Ién cong
trinh nhu hinh 1.

Biéu thtrc xac dinh &p luc 1én cong trinh c6
dang:

3 (v —C]
_ G (1_ e—Kontgcp)

—K,ntgp
= +0e 1
K.tgo q 1

z

Trong do: ai — bé rong khéi truot,

a, =a+h.tg(45° —g) ; vy — trong luong riéng

, £ N A 2 G,
cua dat; Ko —hé so ép luc ngang, K, =—*; ¢ -
o
y
lwc dinh; ¢ — géc ma sat trong; q — tai trong phan
. . z .
bo trén bé mat; N = —, vai z 1a do sau ké tir mat
al
dat dén dinh ham.

Tir cong thuc (1), ¢6 thé thay rang ap luc dat
theo phuong ding tac dung 1én cong trinh thay doi
theo chiéu sau chén, kich thude cong trinh, dic
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trung co 1y cua dit dap. Dua trén cong thirc nay,
c6 thé khao sat su thay doi ap lrc dat theo chiéu
sau khi dip bang céc loai dat khac nhau.

NN TR N N SO O W SO SR Y L

RTINS
SNSRI IR A
o.+da, dz
A
b - 45%+q/2
(0]

Hinh 1. So d6 tinh toén p lyc 1én cong trinh chon sau
theo K. Terzaghi

Déi vai cac cong trinh thi cong bang phuwong
phap khai dao, dit dap lai 1&n cong trinh sau khi
thi cong c6 thé 1a dét roi hodc dat dinh hoac dat
dap nhiéu lop.

Viéc phan tich &p lyc 1&n vom cong trinh ngam
chén sau dugc thyc hién bang chuong trinh tu thiét
lap trén co sé cdng thire (1). Kich thuéce cong trinh
tinh toan cé ban kinh 0,5m véi cac d6 sau chon
khéc nhau voi cac loai vat liéu san Iap khac nhau.
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Hinh 2. Quan hé cua &p lyc dia tAng 1én vom cong
trinh ngdm o theo d6 sau z vai kich thude cong trinh a
= 0,5m (hinh vudng h = 2a = 1,0m) duoc san 14p: (a)
bing dét roi ¢ géc ma sat trong khéc nhau; (b) bing
dét dinh c6 lyc dinh khac nhau
(chl ¥: 62(2) tai ¢ = 30 KN/m? c6 gié tri bang 0)

V6i vat liéu san I4p bén trén 1a cat khong co
luc dinh, g6c ma sat trong thay di tir 28°, 30°, 32°,
35°, 40° dén 45°, dung trong yea = 19 KN/m3, két
qua tinh ton & hinh 2 cho thay ¢ d6 sau chon bé,
ap luc dia tang Ién cong trinh khong c6 su khéc
biét nhiéu véi cac loai cat c6 goc ma sat trong khéc
nhau khi khong xét dén ap luc do tai trong ngoai.
Tuy nhién, 4p luc dia ting I&n vom cong trinh
ngam cd gia tri bé hon 4p lyc do trong lwong ban
than dit do hiéu ung vom. Trong trudng hop nay,
dé &p lyc dat tac dung 1én cong trinh thi dat phai
trot theo mit trueot do qua trinh khai dao hay theo
mit truot yéu nhat, chinh sic chdng cit cua ban
than dét 1am giam gia tri &p luc dat tac dung lén
cong trinh. Do d6, cang xudng sau, wng suit do
trong lwong ban than dat nén cang lon, stic chong
cit cang ting nén ap luc giam dan dén gia tri
khong ddi & d6 sau gioi han nao do.

C6 thé thay rang néu c6 thanh phan luc dinh,
ap luc dét tc dung 1én cong trinh s& nho hon. Két
qua tinh toan cho truedng hop san 1ap bang dat dinh
¢6 dung trong 19KN/m?3 véi goc ma sat trong xem
nhu khéng d6i @ = 16° va lyc dinh thay doi tir ¢ =
10, 20 dén 30 KN/m? cho thy khi khong xét tai
trong ngoai, véi a1<(y /c), gia tri o, dwoc xem bang
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0, tac Ia khong phéat sinh &p luc 1én cong trinh.
Diéu nay chung t6 viéc sir dung dat dinh lam vat
lidu san 1ap s& giam &p luc 1én cong trinh dang ké
S0 Vai truong hop méi truong xung quanh cong
trinh ngam 12 vat liéu roi.

Trong thuc té thi cong cong trinh dng chén sau
& khu vuc thanh phé H6 Chi Minh bang phuong
phap dao ho, vat lidu dat roi thuong dugc sir dung
dé san lap mat bang sau khi thi cong. Khi d6, do
ap luc dia tang 16n, mot sé méi ndi c6 thé bi dich
chuyén, vat liéu dat roi chui vao duong ngam thé
hién qua su sut 1tn mat dat cuc bo & mot s vj tri.
Trong nhimg truong hop ndy, vat liéu san l4p can
thiét phai dugc thay thé bang vat liéu c6 thanh
phan lyc dinh.

Khi thi cdng cac cong trinh ngam trong thanh
phd, ngudi ta thuong ding cac ban cir thép dong
hai bén thanh dao, sau khi thi cong lip dat cong
trinh xong, tién hanh lap dat dong thoi rat ban cir.
Khi d6 mit trugt cia khdi dat s& 1a mat khai dao
thang dtng.

Theo cac tai liéu da cé, viéc xac dinh ap luc 1én
cong trinh hau nhu khong xét dén anh huong cua
muc nuéc ngam va truong hop thi cong lap bang
nhiéu 16p dt. O khu vue ddng bang ven bién, muc
nuéc ngam thuong xuat hién khi khai dao rat nong
cho nén viéc toan tinh toan &p luc dat 1én cong
trinh ngam can thiét xét dén anh huong ciia muc
nudc ngam.

So d6 bai toan nhu hinh 3 dugc phat trién trén
co sé ly thuyét cua Terzaghi phuc vu tinh toén ap
lyc dia ting I&n cong trinh ngam trong diéu kién
¢6 muc nudc ngam va khi dat lap nhiéu 1p.
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Nhu vay, cong thirc trén cho phép tinh ap luc
dat 1én cong trinh tai 6 chdn sdu z trong bai toén
¢6 muc nuwdc ngam va dat lap nhiéu 1op.

Xét bai toan cu thé véi cac thong sé theo bang 1:

Bang 1. Thong sb dat nén trén cong trinh dng

chén sau
Goc
Trong
Lue ma luon: Cao
Lép dat dinh ¢ sat vong R
knm?) | trong riéng y trinh
(KN/m?)
(pO
1 30 16 19 -4.5
2 0 30 19 -5,0
Muc nudc
K 10 2,0
ngam

Két qua tinh todn cho cong trinh chén tai
do6 sdu: z = 5m, ban kinh r = 0,5m, rénh dao rong
2a = 3m cho gia tri o, (z = 5m) = 9,762 KN/m?2.
Bai toan tinh toan thuc hién trong trudng hop nay
6 y nghia thyc tién cao. Thuc vay, xung quanh
cong trinh thi viéc san lap va dam chat dat dinh rat
khé thuc hién so vai sir dung vat liéu roi san lap
phu qua ndc cong trinh. Bé han ché &p lyc 1én vom
cong trinh can thiét s dung vat liéu c6 luc dinh.
Két qua tinh toan cho thay ap luc I&n cong trinh
chén ¢ do sdu 5m c6 gia tri khong dang ké o, (z =
5m) = 9,762 KN/m?.

3. PHAN BO UNG SUAT VA KHA NANG
ON PINH TRONG MOI TRUONG PAN HOI
XUNG QUANH CONG TRINH DANG TRON
KHI THI CONG PAO KIiN

Nghién ciru ép lec dia tang thuc chat la xac
dinh trang thai tng suit caa nén dét trudc va sau
khi thi cong cong trinh ngam. Véi cac cong trinh

thi cong dao kin, sir dung ly thuyét tinh toan tng
suit cua Kirsch [] ¢6 thé xac dinh dugc tri s6 ung
Suit tai cac diém xung quanh cong trinh, tir d6 xac
dinh dugc vung anh huang xung quanh cong trinh
ngam va muc d6 tiép can giéi han cua nén dat
xung quanh cong trinh. Theo ly thuyét dan hoi, cac
thanh phan ing suit trong méi treong xung quanh
cong trinh dang éng tron duoc Kirsch dé nghi xéac
dinh bang céc biéu thirc sau:

2 B 2 4
G, = p, +P, [1_a_2]+u(1_4i+31](;0329
2 2 r r

r
2 334

- _p.tp, 1+a_ I e 1+i €0s20
0 2 r2 2 I’4

_ 2 4
u[lz_ﬂjze
2 r r

Trong d6: p1, p2 — tng suat phap 16n nhat va
nhé nhét do trong lwong ban than.

or, 06, Tro - Cac thanh phan tng suét
theo hé toa dé cuc.

P

I N B

Hinh 4. So db x4c dinh tng suét xung quanh céng
trinh ngim trong toa do cuc
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Ung suét theo phuong dimg va phuwong ngang c6
thé x4c dinh duoc tir cc gi4 tri ciia cac thanh phan
(g suét theo toa d6 cuc nhu sau:

c. . +0 o, —0O .
o, =——*%+—"—%¢c0s20-1,5in20
2 2
c,+0, O©,—0, .
o, = - c0s20 +1,SIin20
2 2
(4)
o, —0O .
Ty = rTes in26 +1,,c0526

Tir d6 c6 thé xac dinh dwoc cAc gid tri tng suat
chinh 16n nhat va nho nhét theo cac biéu thuc:

O, :%(GX +0y)—\/%(csx —Gy)2 +riy (5)

Hién nay, vai cac thiét b thi cong hién dai, mot
s6 cap ngam hay cong trinh cip thoat nue ngam
dugc thi cdng bang phuwong phap khién dao hay ro
bét. Sy phan bd &p luc Ién cong trinh trong truong
hop nay khac biét so v6i phuwong phap dao hé. Do
dic diém diéu kién thi cong, trong hau hét cac
trwong hop, cong trinh ¢é dang hinh tron theo mat
cit ngang. Viéc tinh toan c4c thanh phan wng suat
dugc thuc hién nho su tro gidp cua cac chuong
trinh tinh toén tu thiét lap. Trong cac méi truong
dat d4 khac nhau, tng suit xuyén tdm o, xung
quanh cdng trinh & héng (6 = 0°) ¢6 khuynh hudng
16n hon & dinh (6 = 90°) va ¢ goc (6 = 45°) trong
khi ing suét tiép tuyén oy thi nguoc lai. Ngoai ra,
(g suat tiép 1o khong hinh thanh & hong va ¢ dinh
ma chi xuét hién & géc vai gia tri 16n nhit tai vo
ham va giam nhanh vé phia xa cong trinh. Pham

vi anh huéng xung quanh cdng trinh theo cac
thanh phan tng suét trong cac truong hop & vi tri
bang 5 lan kich thudc cong trinh.

Tir céc gia tri cua céc thanh phan ung suét
chinh 16n nhat va bé nhat c6 thé xac dinh dugc
murc do tiép can trang thai gidi han trong mai
truong dat da xung quanh cong trinh:

O, —OC
= 1 3

~ sing(o, +0,+2cC0tge) (g

W

s\\

(b)

Hinh 5. Mirc d6 tiép can trang thai gisi han xung
quanh cong trinh ngdm dang tron (a = 0,5m) & d6 sau
5m: (a) trong moi truong dét roi; (b) trong méi trudng

dat dinh.

Két qua tinh toan cho cong trinh cé kich thudc
(ban kinh) a = 0,5m chén & d6 sau 5m thé hién ¢
hinh 5 (a, b) cho thiy d6 6n dinh trong méi truong
dat dinh 16n hon so Véi trong méi truong dat roi.
Trong mdi truong dat roi, & pham vi ké can cong
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trinh, trang thai tng suit vuot qua trang thai can
bang gidi han, dit c6 thé bi sup d6 néu khong bd
tri kip thoi vo cong trinh nham chéng giir. Trong
moi trudng dat dinh, hé khoan ¢6 thé ty 6n dinh
va khong can bién phép chéng giir. Didu tuong tu
cling duoc ghi nhan trong méi trudng dao ho.

Tir két qua tinh toan c6 thé thay rang trong méi
truong dat roi, pham vi dat nén bi bién dang déo
(vuot qua trang thai can bang gisi han) phat trién
sau rong ¢ cac géc cong trinh (6 = 45°, 135°, 225°
va 315°). Trong méi truong dat dinh, ving nguy
hiém c6 thé ¢ 1a ¢ dinh va & day cong trinh.
KET LUAN VA KIEN NGHI

Tir két qua tinh todn bang cac chwong trinh tu
thiét 1ap trén co s cac ly thuyét da c6 (trén co so
phan mém lap trinh phé bién 1a MathCad va C#)
va bd sung so do tinh, c6 thé rat ra cac két luan
danh gia ap luc dat lén cong trinh dang 6ng chon
sau nhu sau:

Ap lyc dia tang 1én vom cong trinh thi cong
dao ho-

- Ap luc dia tang tang theo do sdu chon
trong pham vi z/d = 15 + 20. Twr d6 sau nay tré di,
ap luc dia ting trong dat roi khong ting 1én nita.

- Ap lyc dia ting trong dat roi ting theo do
sau chon va phu thugce khong dang ké vao gia tri
g6c ma sét trong cua dat.

- Ap lyc dia tang khi chén cong trinh trong
dat dinh véi éng co kich thude tir 1m tré lai c6 gia
tri khong dang ké hoac bang khong co dbi & cac
d6 sau chon khac nhau, cong trinh c6 thé ty 6n
dinh.

Trong truong hop thi cong ddo kin:

- Trong mdi truong dat dinh xung quanh
cong trinh, 6 6n dinh (thé hién thong qua mirc do
tiép can trang thai gioi han) tot hon dang ké so voi
trong moi truong dat roi.

- Vang nguy hiém xung quanh céng trinh
trong moi truong dat roi 1a & cac gdc, con ving
nguy hiém trong méi truong dit dinh 1a & dinh va
day cong trinh.

Nhu vdy, méi trudng dat dinh 1a méi truong
phu hop dé bé tri hoac st dung lam vat liéu san lap
bén trén cong trinh ngam. San Iap cong trinh ngam
bang vat liéu cét co thé gay bat loi cho diéu kién
lam viéc 6n dinh cua cong trinh, c6 thé lap qua
cong trinh bang cét, con bén trén sir dung dat loai
sét dam chat. Khi do, 4p luc 1én cong trinh giam di
dang ké, dam bao diéu kién 6n dinh cong trinh.
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Evaluation of earth pressure on buried
pipes and stability of surroundings
according to construction condition

e Bui Truong Son

Ho Chi Minh City University of Technology, VNU-HCM

ABSTRACT

Earth pressure on buried pipes structure
depends not only on soil type, shape and
dimension of structure but also on depth, shape
and dimension of excavated holes and other
factors such as structure load, underground
water level. Based on the selected and modified
computational scheme with self-established
program, the earth pressure on pipe structures
according to the construction condition is
evaluated and analysed. It is recommended to
choose the buried depth for structure in ““cut and
cover” excavation method so that the influence of
earth pressure is reasonably steady from the

buried point downward. The replacement of
backfill material to cohesive material partially
can help to reduce significantly the earth pressure
on the buried structure. In addition, evaluation of
the the degree of approaching to limit state in
surroundings in bored tunnelling excavation
allows for analysing the stability in various
geological conditions according to the
appearance of plastic zone. The research results
are useful for calculating and arranging
underground structures reasonably in actual
condition.

Keywords: earth pressure, buried pipes, stability, underground construction.
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