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MONG SAU VA CO MUC NUOC NGAM CAO
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Tom tat: Gidi phdp cir thép va Coc xi mang dat dwoc sie dung nhiéu trong cong tac gia co bdo vé
mai hé méng, ching thuong dwoc img dung doc lap. Trong mot sé tru"dng hop, viéc ung dung doc
ldp mot glal phap khéng dap u"ng y8U Cau. Bai bdo dé cdp dén glal  phap két hop coc cur thép voi coc
xi mang ddt dé bao vé mdi hé méng sdau trong diéu kién dat yéu va Miec nwde ngam cao.

T khoa: Coc cir, Cir thép, Coc xi mang dat, H6 méng siu

Cir thép duoc sir dung rat phd bién trong xay
dung, n6 c¢6 thé phuc vu cho cong trinh 1au dai
hozc cong trinh tam. Ddi véi viée bao vé hd mong
sdu, cir thép ciing dugc sir dung rat phd bién.
Cong tac chdng d& cho cir thép khi bao vé thanh
vach hé mong sau rat da dang, chéng d& phia
trong Vi mot hay nhiéu tang chdng, neo giit phia
Nngoai Véi cac hang neo trong dat. Khi sir dung cir
thép bao vé thanh vach hé méng sau c6 muc nudc
ngam cao thi cir thép boc 16 mot s6 khiém khuyét
kho khic phuc nhu khong chdng thim dugc theo
hudng tir dudi day cong trinh 1&n va c6 hién tugng
rd ri manh, x6i ngim qua me ci.

Nhirng nam gan day, cong nghé coc ximing
dat phat trién va ing dung rong rdi ¢ nhiéu linh
vuc xdy dung khac nhau. Coc xi ming dat co
thé chong thdm theo phuorng thing dung va
phuong ngang tiy theo cach bd tri cac hang coc
xi ming dat. Viéc két hop coc cir thép va coc
ximing dat dé tan dung cac uu diém cia ca hai
giai phap nay trong cong téc bao vé mai hd
mong d4 duoc tmg dung tai mot sd cong trinh
giao théng, dan dung, dién hinh Ia céng trinh
him duong bo Kim Lién (Ha Noi 2007).

Trong pham vi bai bao nay chung t6i d& cap
dén giai phap két hop coc cir thép voi coc
ximang dit dé bao vé hd moéng sdu trong didu
kién dit yéu va nudc ngdm cao. Noi dung gidi
thiéu tap trung vao trudng hop phd bién hién
nay d6i v6i hd moéng sau c6 chidu rong khong
I6n (<30m), c6 thé chdng d& phia trong hd
moéng bang nhiéu tang chdng.

! Pai hoc Thiy loi

1. Nhitng ndi dung co ban cin xic dinh
khi thiét ké hé thong coc cir két hop véi coc
ximing dat

So 6 1am viéc nhu hinh 1.

Khi thiét ké hé théng bao vé hd moéng bang
coc ctr két hop vdi coc ximang d4t can xac dinh
céc thong sé co ban sau:

- M6 men Ién nhat trong hang cir thép, tir d6
lua chon loai ctr thép.

- Xac dinh sb ting chong, két ciu va luc
Chéng da, tir @6 tinh toan chon loai thép.

- Puong kinh coc ximing dét thanh bén hd
mong.

- Chiéu day can thiét cia 16p ximing dat &
day hd mong.

- Lugng nurdc tham vao hd mong.
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So do 1am viéc cia hé thong coc cir két hop voi
Coc xi mang ddt
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2. N§i dung tinh toan

Dé cu thé hoa nhimng ndi dung co ban trén
day, chung toi dé cap dén bai toan thuong gip
hién nay dé minh hoa

2.1. Truwong hop tinh todn

Tinh toan cho 3 truong hop chdng d& hd
mong tng voi cac chidu sdu hé mong 1a 8m,
12m va 16m. Vi tri cac tang chéng nhu hinh 2.

Diéu kién dia chét cong trinh (bang 1 phan
phu luc). Muc nudce ngﬁm O trang thai cao nhét
cach mat dat 1,5m.

2.2. CAc luc tic dung

Gia dinh trén mat dat co tai trong tam thoi
phan b déu 20 kKN/m?.

Vi tri chdng d& tmg voi cac trudng hop (bang
2 phan phy luc).

* Gid tri luc tic dung tai cdc diém (tinh cho
1m dai twong cir doc theo phuwong bién mong)

Luc tac dung 1én mot diém thudc 16p thir i
duoc tinh theo cong thirc sau:

MDTN

Haing chong tht 1 =

=
s
<

Hang chéng tha 2

S
I3V

Hang chéng thd 3

a)

] Hang chdng thd 1

Hang chéng thd 2

P =(q+3 v, H K, ~2C, /K, +7,H, (KN/m) (1)

Trong do:

q: Tai trong phan b déu trén mat dat
(kN/m?)

+j: Dung trong riéng cua 16p thl’rj‘(kN/m3).
Néu diém tinh toan trén muc nudc ngam, -« la
dung trong tu nhién, néu diém tinh toan nam
dudi mye nude ngam, -j 1a dung trong day noi.

Hj: Chiéu day I6p tht j tinh dén diém tinh
to&n (m)

H,: Chiéu cao cot nude tir muc nude ngﬁm
dén diém tinh toan

Kai: Hé sb ap luc dat chu dong cua 16p dat thir i

K. =tan?| 45° - 2L (2
al 2

Ci: Luc dinh cua 16p thir i (tai 16p chira diém
tinh toan) (kN/m?)
-i: GOc ma sat trong cua 16p dat thir i (d9)
Két qua tinh toan (bang 3 phan phuy Iyc).

_MDIN MDTN
3 A Hang chéng thd 1 =27
B Hang chéng thd 2
8 8
< Hang chéng thd 3
Hang chéng thd 4
b) c)

Cdc truong hop chong dé hé mong véi chiéu sau H

a) H=8m; b) H=12m; c) H = 16m

* Xdc dinh vi tri diém khéng dp luc (G)

Vi tri diém khong ap lyc (G) dugc tinh theo
cong thuc:

P ©)

Yxma-Kp -7:-K,

Trong do:

Pi: Ap luc ngang tac dung lén tudng tai day
hé mong (KN)

Ka: Hé sb ap luc dat chu dong cua 16p dat

day mong; k :tanZ(E_Ej (4)
@ 4 2

Kp: H¢ sb ap luc dét bi dong
K, =tan?| =+ Pme 5
p [ " 0 j ©)

“xmd, *i: Trong luong riéng cua xi ming dét
va 16p dit tai day hé mong (KN/m°)

Két qua tinh toan (bang 4 phan phy luc)

2.3. Tinh két cdu twong chin va thanh
chéng

a. Tinh ngi luc trén hé twong chin

Tinh mdmen trén hé tudong chin va phan lyc
tai cac diém chéng. Coc xi ming dat ¢ bén
ngoai tuong chin ciing tham gia vao viéc chong
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d5 ngang, nhung mic d6 khong 16n, cha yéu
lam tang d§ cing cua h¢ tudong chan. Trong so
d6 tinh coi hé tuong cur thép va coc xi mang dat

nhu mot dam lién tuc. Diém G 1a diém khong ap
lyc (4p luc bi dong bang ap luc chu dong) duoc
coi nhu d¢au ngam. (Hinh 3)

L6p ddt 1 Lop ddt 2 Lop det 3 Lop ddt 4 L6p ddt 5
bl L ’
A B C D G
| 200 | 400 | 400 | 400 | 200 | 905 |

So do tinh todn vmg véi trwong hop hé méng cé chiéu sau H=16m

Két qua tinh toan (bang 5 phan phuy Iyc).

b. Két cdu twong cir thép

Ung sudt 16n nhat trong cir thép phai thoa
man diéu kién

c= —M\X;X <[o] (6)
Trong do:

Mumax: MO men udn 16n nhit trong hang cir
thép (KN.m)

W: Mé men tinh cua cir (m?)

[[1]: Gidi han chay cua vat liéu lam cur thép
(KN/m?)

Tir cac thong sd ciia coc cir thép (bang 12
phan phu luc), Iya chon loai cir va tinh toan
kiém tra ung suit trén hang cir thép. Két qua
tinh toan (bang 6 phan phu luc).

c. Két cau thanh chéng

Trang thai gidi han kha nang chiu lyc cua thanh
nén bao gém hai hinh thirc biéu hién:

1. Thanh chiu nén méat én dinh

2. Ung suit trong mit cit thanh dat dén gioi
han chay fy cta vat li¢u.

Véi thanh nén mét nhip, hoac thanh nén lién
tuc nhiéu nhip ma d6 cung va do rong cua cac
nhip bang nhau thi tai trong t6i han ciia né tic 1a
tai trong Euler:

n’E.l
Pcr = I—z (7)
Trong do:

I: chiéu dai nhip tinh toan

E, I: m6 dun dan hdi vd md men quén tinh
cua thanh

Kha nang chiu lyc gigi han ctia thanh nén:

Thanh nén chi chiu luc nén truc, bdé qua anh
hudng cua trong lugng ban than cua thanh, khi do

(g suat nén duong trén mat cit phan b déu, kha
nang chiu lyc gidgi han dugce tinh theo cong thirc:

P=1.A (8)

Trong do:

P: kha nang chiu luc gidi han cua thanh

fy: gi¢i han chay cua vat liu

A: dién tich cua thanh

Kha nang chiu lyc gidi han ctia thanh nén
phai 1a tri s nho hon trong hai tri sd tai trong
t&i han Per va kha nang chiu luc giéi han P.

Tinh todn két cAu thanh chdng véi mat do
chdng 3m/hang va tng véi cac bé rong hé mong
khac nhau: B=15m, B=20m, B=25m, B=30m.
Can cu vao kich thudc thong dung va d6 day
tiéu chuan thép hinh H (bang 11 phan phu luc),
lra chon loai thép hinh H théa mén ca hai yéu
cau trén. Két qua tinh toan lya chon (bang 7
phan phy luc).

2.4. Tinh thdm

a. Puong kinh coc xi méng dét bén thanh hé méng

Viéc xac dinh chidu day tuong ximing dat

duogc dua vao [J]; [J]: '1” . Trong d6 H, la cot

nudc ap luc, b 1a chiéu day tuong chong tham.
Theo két qua nghién ciu cua vién Khoa hoc
Thuy Loi Viét Nam [Jxma] = 20-100. Bai bdo
tinh toan chiéu day b tmg v&i [Jma] = 20.

Két qua tinh toan (bang 8 phan phuy Iyc).

b. Chiéu day xi mang dit ¢ day ho méng

Chiéu day l6p ximing dat & day hé mong
phu thudc vao chénh léch muc nuéc ngm va
day hé méng. Chiéu day nay phai dam bao diéu
kién chng thim (t), dam bao 6n dinh khong bi
day nbi day hé mong (t,) va phu thudc vao yéu
cau gia cd nén.

KHOA HQOC KY THUAT THUY LQI VA MOI TRUONG - SO 38 (9/2012) 93



t, > -1 9

| 0] ©)

. (H, +t,)By, —2.KR_t, (10)
B'yxmd

Trong do:

ti: Chidu day day hé méng (m)

[J]: Gradien tham cho phép cia xi ming dat
(=200

K: hé s6 diéu kién lam viéc cua 16p day
ximéng dét (K=0,3)

H,: Chiéu cao cot nude tinh tir muc nude ngﬁm
cao nhét dén day hd méng (m);

Re: Cuong do khang cat ciia xi ming dat (Re
= 700 KN/m? tmg véi truong hop ham luong
300Kg XM/1m? dit)

B: Bé rong hé mong (m)

- 1> dung trong ciia nude (KN/m?)
« «ma: duNg trong ciia ximéang dat (KN/m?)

¢. Lwong niede tham vao hé mong

Déi voi hd méng co thanh bén 1a twong xi
mang dat két hop véi cir thép, lugng nude thim
qua thanh bén hé moéng l1a khong dang ké vi
tuong ximéang dét co hé sb thim nho (<10°cm/s).
Do vay lugng nuéc thim chu yéu 1a tir ddy hd
mong Ién.

Luong nudc thim tir day hé mong duoc tinh
theo cong thuec:
Q=v.B.1
Trong do:

Q: Tong luong nudc thim vao hé méng (tinh
cho 1m dai) (m*/s/m)

B: Chiéu rong hé méng (m)

1: bé rong 1m theo phuong chu vi méng

(11)

K: Hé s tham cua xi mang dat (m/s)

Hn: Chénh léch cot nude tir myuc nudc ngdm
dén day hé mong (m)

t: Chiéu day I6p day xi ming dat (m)

Két qua tinh toan nhu bang 10.

3. Trinh ty thi cong

Qua trinh thi cong két cau bao vé hd mong
trong truong hop ndy gém 4 giai doan chinh:

1. Ha coc cir thép dén cao trinh thiét ké.

2. Thi cong hang coc xi mang dat sat voi
hang ctr thép.

3. Thi cong I6p day mong bang xi mang dit.

4. Dao mong tir trén xudng cling két hop véi
thi cong két cau tang chong.

4. Két luan

Két hop coc cir va coc xi ming dat dé tan
dung vu diém cia hai loai hinh gia c6 hd méng
nay nhu tao duoc bién hé méng chinh xéc, ngin
dugc hoan toan nudc tham vao hd méng trong
truomg hop hd mong sau va c6 muc nudc ngam
cao. Viéc két hop ndy phl hop nhéat khi dung
cdng nghé Jet-Grouting nham tuong xi mang dat
tao ra tiép giap tot véi coc cir.

Ap dung cho cong trinh ¢6 mit bang chat
hep, gitt nguyén duoc muc nudc ngim xung
quanh hé mong dé khong anh huéng lin cho cac
cong trinh 1an can.

Bién phap ndy s& tén kém vi phai 1am Iép
day chdng tham. Ap dung hiéu qua hon trong
truomg hop két hop véi gia ¢d nén cong trinh.
Trong mot sé truomg hop khong tao coc xi ming
dat dudi nén nén duoc xem xét phu thudc vao
tinh chat dat nén.

Pé thuan lgi cho thi cong va Kiém soat chit
lwong, nén sir dung mot hinh thic két cdu va

V= K.w (12) kich thudc tang chéng nhung phan bd tuong
t thich vai tai trong.
Abstract:

COMBINING STEEL SHEET PILES AND SOIL-CEMENT COLUMNS
TO PROTECT AND STABILIZE THE DEEP PIT IN CASE OF WEAK SOIL
WITH HIGH LEVEL OF GROUNDWATER
Steel sheet piles and soil-cement columns are used to protect the pits independently. In some cases,
using each method separately does not work as well as expected. This article proposes a solusion
combining steel sheet piles and soil-cement columns to protect and stabilize the deep pit in case of weak

soil with high level of groundwater.

Keywords: Steel sheet piles, soil-cement columns
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) ) PHU LUC
Bang 1: Thong so dia chat cong trinh Truong hop H=8m H=12m H=16m
R Goc u(m) 0,98 1,62 2,25
LS Chiéu Dung ma Luc
d&’f Mb ta day | trong sat dinh
& (m) | (kN/m%) | trong | (KN/m?) . . o .
(do) Béng 5: Noi lwc trén hé twong chan
1 | Détdép 1,5 18 15 0 ) H=8m H=12m H=16m
— Piém [ M P M P M P
3 Dit sét pha 3,6 17,8 24 15 A 34,8 72,5 34,8 69,4 34,8 69,9
£ B 29,7 1104 | 42,2 132,3 40,4 129,4
bat sét pha
4 4,5 17,9 25 18 C 70,5 221,3 78,3 234,3
nhe D 1179 | 3487
Dét sét bot kep G 275 | 444 | 591 | 761 | 1108 | 1173
5 ) 9,5 18,5 26 16
cat Bdng 6: Luwa chgn cir thép
Bang 2: Vi tri chéng do hé méng H=8m H=12m H=16m
bidm Do sau chong (dn(:)so v6i MDTN S }iﬁg/;\g?t 16n nhat 39,86.10° | 80,71.10° | 134,97.10°
H=8m H=12m H=16m Chon loai ctr thép SP-11 SP-11 SP-11
A 2 2 2 <
B 5 6 6 Bang 7: Lwa chon thanh chong
C 10 10 Chiéu sau hd
D 14 mong H=8m H=12m H=16m
Bang 3: Luc tac dung Ién thanh hé méng Luc chéng 16n
P nhat ung voi By 331,32 664,05 1046,25
bo Ap luc ngang (kN) Ghi = 3m (kN)
TT | Lép SAu ) lye (cm®) 3578 7172 11299
H=8m | H=12m | H=16m cha Ien
(m) B= chop 4510 13580 13580
11| o | us | us 18 15m (Em )
- - d th%e.; H300*15*10 | H350*12*19 | H350*12*19
1 15 21,7 21,7 217
2 ’ ’ ’ ’ Iye (cm) 6361 12750 20088
2 15 48 48 48
8 . : : : = ICh‘-’}f 13580 13580 22410
41 2| 39 | 26 266 266 2om |_€m)
5| 3 | 39 | 191 | 101 191 t'-h%e; H350*12%19 | H350%12*19 | H400%13*21
6 3 75 461 461 461 ch (cm“) 9940 19921 31387
I on
7| 4 | 75 | 402 402 402 = | omd) 13580 22410 (%)
25m !
8 4 12 438* 729 729 *7=8m LO'al H350*12*19 | H400%13*21
9| 5 | » 721 thep,
u lyc (cm®) 14313 28687 45198
10 5 16 100,9 = (::Cr}';;)[lil) 22410 (2*) ( 3*)
Bang 4: Vij tri diém khéng 4p luc (G 30m i
go M g 4p lye (©) Loai | 1 400%13%21
thép
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Truong hop (1*) va (2*) ung véi By = 2m thi |y = 20925 (cm* )

Bang 10: Luru lwgng nwéc thim vao hé méng

va ly, = 19125 (cm®), c6 thé chon loai thép H400%13*21 dé Chiéu sau hé6 mong H=8m H=12m H=16m
chong do. Cot nude tinh dén day 65 105 145
Trudng hop (3%) tng v6i By = 1,5m thi I, = 22600 (Cm ), hé méng H, (m) ' ' '
thép H100*13*21 van khong dam bao yéu ciu chdng d& néu chi B=15m [Q(m¥s)| 31,9.10° | 32,9.10° | 32,8.10°
Chong 1 nhip. Truong hop nay cin xem xét dén phurong 4n ting B=20m |Q(m¥s)| 36,0.10° 36,9.10° 36,9.10°
56 nhip chéng Ién thanh 2 nhip. ) ) B=25m |Q(m%s)| 40,5.10° | 40,410° | 40,8.10°
Béng 8: Pwong kinh coc ximéng dat bén thanh ho méong B=30m |Q (m’fs)| 44,5.10° 44,7.10° 44,8107
Ghiéu' Sé“'} ho n:én;% H=8m H=12m | H=16m Bang 11: Kich thwéc thong dung va d day tiéu chudn thép
Cot 1;11r0r? tinh dén day 6.5 105 145 hinh H
ho moéng H,, (m) W
100 100 6 8 17,2
b | Bonon 0,35 0,55 0.75 125 125 6,5 9 23,8
Duong kinh 150 150 7 10 31,5
coc xm dat 0.5 0.8 11 175 175 75 1 202
0. PR A3 e s s K, 2 oar LA . 194 150 6 9 30.6
Béng 9: Chieu day l6p ximéng dat & day ho méng 200 200 8 1 499
Chiéu sau ho méng H=8m H=12m H=16m 244 175 7 11 44.1
Cot 1;11rér? tinh dén day 6,5 10,5 145 244 252 11 11 64.4
ho moéng Hy (m) 250 250 9 14 72,4
t; (m) 0,34 0,55 0,76 294 200 8 12 56.8
300 300 10 15 94
e (M) | 2,00 3,10 430 400 400 13 21 172
t (m) 0,34 0,55 0.76 588 300 12 - 20 - 151
B =20m t, (M) 2,41 3,89 5,37 [
t(:hon (m) 2150 3,90 5,40 ) X X
t (m) 0,34 0,55 0.76 Hinh dang mat cat -
B=25m | t,(m) 2,85 4,61 6,36 Y
tonen (M) | 2,90 4,70 6,40 b
t, (m) 0,34 0,55 0,76
B=30m | t,(m) 3,25 5,25 7,25
toen (M) | 3,30 5,30 7,30
Bang 12: Cac théng sb coc cir thép
Kich thuéc mat cat | Dién tich mit cat Trong lugng M& men quan tinh M0 men tinh
Loai B H ¢ Mét Tuong Mot Tudng Mot Tudng Mot | Tuong
coc coc coc coc coc coc coc coc
mm | mm | mm | cm’ cm’/m | kg/m | kg/m? cm’ cm/m | cm® | cm¥m
SP-11 400 100 | 10,5 | 61,2 153 48 120 1240 8740 152 874
SP-111 400 125 13 76,4 191 60 150 2220 16800 223 1340
SP-IIIA (E) | 400 150 | 13,1 | 74,4 186 58,4 146 2790 22800 250 1520
SP('E)')'A 400 | 150 | 13 | 764 | 191 | 60 | 150 | 3060 | 22600 | 278 | 1510
SP-IV 400 170 | 155 | 96,9 2425 76,1 190 4670 38600 362 2270
SP-V L 500 | 200 | 24,3 | 133,8 267,6 105 210 7960 63000 520 3150
SP-1I'W 600 130 | 10,3 | 78,7 131,2 61,8 103 2110 13000 203 1000
SP-111T'W 600 180 | 13,4 | 1039 173,2 81,6 136 5220 32400 376 1800
SP-IVW 600 | 210 18 135,3 225,5 106 177 8630 56700 539 2700
Nguoi phan bién: PGS.TS. Nguyén Trong Tw BBT nhdn bai: 15/5/2012
Phan bi¢n xong:  22/6/2012
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