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Gia c0 bo ke bang to hop phuong phap tiéu
thoat nudc ngam, coc nhoi va coc xi ming dat

Hoang Trong Quang, Tran Nguyén Thién Tam, Lé Nguyén Hai Nam

Tém tit—On dinh mai dbc cac cong trinh la mot
vén dé quan trong va phitc tap ciia cong tic dia k§
thuit. Thuc té cho thiy cic mai déc dic biét 1a cac
bo ké thwong mit 6n dinh béi tic dong cira nhiéu yéu
t6 nhw tinh chit dit nén, tai trong ngang, hoat dong
nwéc ng%im,

. Do dé, can sir dung ddng thoi nhiéu phwong
phap dé gia c6 va on dinh déi twong nay. Bai béo sé
trinh bay viéc str dung td hop cac phwong phap tiéu
thoat nwée ngdm, coc nhdi va coc xi ming dat dé gia
cd bo ke cong trinh xdy dwng ciac nha may
Z751/TCKT, Z756/BCCB tai phuong Long Binh,
thanh phd Bién Hoa, tinh Pong Nai thudc Ban Quin
1y di 4n 45 - B Qudc phong.

Tir khéa—Gia cb by ke, Tiéu thoit nuwée ngim,
Coc nhoi, Coc xi méng dat.

1  MODAU

Cﬁng trinh nha may Z751/TCKT, Z756/BCCB

tai phuong Long Binh, thanh phd Bién Hoa,
tinh Déng Nai thugc Ban Quan ly du an 45 - Bo
Quédc phong. Trong qua trinh xay dung, di xay ra
hién tugng sat 16 nghiém trong tai bo ke phai cia
cong trinh (hinh 1). Mit bang tong thé bd ke dugc
thé hién trong hinh 2. Qua khéao sat hién trang, c6
thé tom tit mot sO nguyén nhan giy ra sy mat on
dinh ke bo phai nhu sau:

Ban thao nhan dwoc vao ngay 7 thang 8 nam 2017. Ban sira
d6i ban théo ngay 25 thang 12 nim 2017.

Nghién ciru duoce tai tro boi Truong Pai hoc Bach Khoa —
DHQG-HCM trong khu6n khé Dé tai ma sé T-DCDK-2017-54.

Hoang Trong Quang - B6 mon Khoan — Khai thac Déu khi,
Khoa Ky thuit Dia chit va Dau khi, Truong Pai hoc Bach
Khoa — DPHQG-HCM, (e-mail: htquang@hcmut.edu.vn).

Trin Nguyén Thién Tam - B6 mén Khoan — Khai thac Dau
khi, Khoa K¥ thuét Dia chét va Dau khi, Truong Dai hoc Bach
Khoa — PHQG-HCM (e-mail: tamtran2512@gmail.com).

Lé Nguy&n Hai Nam - B mén Khoan — Khai thac Dau khi,
Khoa Ky thuat Dia chét va Dau khi, Truong Pai hoc Bach
Khoa — PHQG-HCM (e-mail: lahnam@hcmut.edu.vn).

* Tac gia chinh: Email: htquang@hcmut.edu.vn

Hinh 1. Sat 16 tai bo ke

- Tai cac vi tri sat 16 déu hinh thanh dong thim
dd nude ra trén mai ké voi luong nude 16n nhat
vao nhitng dot mura.

- Dia chét vung sat 1& mai ke 1a & sét va cat min
nén cé tinh lin khong déu. Khi bao hoa nude xay
ra sut 16 dat, hoa long ctia cat min va gay x6i mon
khoi dép.

- Két cdu ké theo thiét ké co hé s6 mai m = 1,5,
chiéu cao ké khoang 6m va dugc gia cb boi tim bé
tong tu I1én nén s& khong 6n dinh khi dat dép o
trang thai bao hoa nudc.

- Tai vi tri dudng 1én xudng hd thir véi do dbc
10%, hinh thanh noi tép trung nudc mua cia toan
bo ca khu vue d6 xuéng nén dong thAm kha 16n tai
mai ke.

- Pia hinh khu vyc du 4n twong dbi doc nén
hinh thanh dong thdm va 4p lyc nudc tham 16n giy
bt loi cho mai ke.

TUr nhitng nguyén nhén phan tich ¢ trén, don vi
thiét ké da xem xét va dua ra phuong an dé xu Iy
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triét dé sat 16 k& ciing nhu tranh anh huéng téi
duong phia trén ké nhu sau:

- Tyu trung lai thi ‘nguyén nhan chu yéu 1 do
nudce mat va nudc ngam dum long duong chay ra
gay mat 6n dinh. Vi vy miu chét cua Van dé la
thiét ké hé thong tiéu thoat nudc miat va ngam dudi
long dudng mot cach c6 dinh hudng khong cho
dong thAm thoat ra mic dinh trén mai dap. Tu do
ha thip dudng bio hoa dé nang cao do 6n dinh cho
mai ha luu va ngin ngira bién dang do tham.

- Sau khi giai quyét vin dé thoat nudc, dé dam
bao 6n dinh mai dudng va ké sé tiép tuc s dung
giai phap dong 6ng thép D49 sau khoang 5-6m sau
d6 bom vira xi ming cat lam chat nén dat hién hiru
han ché cung truot ngoai ra ¢ vi tri trén duong. Vi
tri trén ke sat 16 nhidu s& két hop dung coc khoan
nhdi D300 khoang cach 4m véi dam bao tao thanh
khdi cimg.

2 DULIEUDIA CHAT

Can ctr vao hd so khao sat dia chat do Cong ty
C phan Tu van Xay dung Thay loi IT 1ap vao nim
2014 tir cdc hé khoan HK-BS1 va HK-BS2, nén
dat tai cong trinh dugc phan chia nhu sau:

- Lép B: Dét san ldp: Hon hop: Bé tong, dam
san, d4 cat 1an 4 sét nhe - trung Mau xam nau.

- L6p 2a: Dét dap: A cat ning - 4 sét nhe mau
Xam vang, xam nau nhat két cAu kém chit - chat
vira. Lép c6 chidu day 0,5m, chi thiy & hd BSI.

- L6p 3: Sét mau xdm vang, nau vang, niu do,
tim nau, xarn trdng nhat. Trang thai ntra cung
Ngudn gbe tan tich. Lép co chiéu day 2,7m dén
4,0m phan b trén toan tuyén.

- Lép 2c: Dit dip: A sét nang - trung 13n san soi
mau xam vang, Xxam nau, vét xam tre‘ing.Trang thai
déo ciing - déo mém. Ldp c6 chiéu day tir 1,0m
dén 4,5m xuét hién trén toan tuyén.

- L6p 3a: A sét nang - trung mau xam xanh nhat,
xam nau vang nhat, xam tring. Trong tang 1in san
s0i. Ngudn gdc tan tich. Chiéu day chua xac dinh
hét.

- Lép PH: P4 sét bot két phong héa hoan toan
thanh 4 sét trung 1an nhidu dam cuc va cudi soi.
L6p ndm trén 16p dé phong héa manh & hd BS1véi
chiéu day 1,0m.

- Lop PM: D4 sét bot két phong hda manh mau
xam xanh, xam nhat, xdm nau den. Lép co chiéu
day chua xac dinh hét, d3 khoan vao dugc 0,5m.

3 MOHINHVAKET QUA TINH TOAN

Cac thong sé dia chit va coc khoan nhdi sir
dung trong md hinh tinh toan ctia phin mém
PLAXIS trong bang 1 va 2 nhu sau:

Phu tai kiém tra 6n dinh duong:

e Duong 13: Lay tri s6 20kN/m?, kéo dai
15m, dat tai cao ¢ mat duong 13.

Muc nuée ngdm: Do da c¢6 bién phap thu nude
bang giéng cat va dng gom thu thoat nudc nén khi
tinh toan muc nudc s& chi tdn tai & mic cao nhat
dudi cao dg -3,0m so voi mat duong.

Kiém tra én dinh nén dwong va mdi ké sau khi
6 bién phdp tiéu thodt nuwéc ngam va gia cé bang
coc khoan nhéi (hinh 3 —7):

= Bo ké

Hinh 2. Khu vuc duong va
bo ke
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~ BANG1
CAC THONG SO PAT TRONG MO HINH PLAXIS 2D
R 1 o 2 3 4 5 7
Mo hinh Mohr- | y6p ddtdipD  Lép2a Lép 2C Loép 3a Lép 3 Cit san lap
Coulomb
Loai Thoat nudc Thoat nuéc ~ Thoat nuéc  Thoat nuéc  Thoat nudc : Thoat nudc
Yuns | [KN/m3] || 20,00 20,00 20,20 20,00 20,00 20,00
Yt [kN/m3] | 20,00 20,00 20,20 20,60 20,60 20,00
Eer | [KN/m2] | 4735,294 1000,000 3220,000 9281,176 4072,353 7428,571
v - 0,150 0,150 0,150 0,150 0,150 0,300
Grr | [KN/m?2] | 2058,824 434,783 1400,000 4035,294 1770,588 2857,143
Ews | [KN/m2 | 5000,000 1055,901 3400,000 9800,000 4300,000 10000,000
Cret [kN/m?] | 10,00 10,00 18,00 28,00 35,00 1,00
[0 [’ 28,60 28,60 14,30 18,30 14,00 31,00
Rinter. | [-] 0,60 1,00 1,00 0,70 1,00 1,00
Dang tham Trung tinh Trung tinh Trung tinh Trung tinh Trung tinh Trung tinh
6 8
M@ hinh tuyén tinh
Xi ming dit Bétong
Loai Khong thoat nude Khong thoat nude
Yunset [kN/m3] 20,00 25,00
Yeat [kN/m3] 20,00 25,00
Erer [kN/m?] 7428,571 30000000,00
v [ 0,300
0,000
Gref [kN/m?] 2857,143 15000000,000
Eoed [kN/m?] 10000,000 30000000,000
Einer [kN/mzlm] 1,00 0,00
Rimer. ['] 31,00 1,000
Dang thAim Trung tinh Trung tinh

. _ BANG2 i
THONG SO VAT LIEU PAU VAO
CQC KHOAN NHOI D300

Bé tong B20
Ry 11,5 MPa
Rt 0,9 MPa
= 18000 MPa
“Méc” M250
Thép Clll, Alll
R.= Ry 365 MPa R e o
Rew MPa Hinh 4. Kich tai duong va coc khoan nhdi
Es MPa ] Plaxis 8.5 Calculations - bo ke V12 PLX - -3
Méc SX SD390 Fe B Veu Cllme b
Thép CT3 BER =8 & e
E 210000 [ MPa I —

Hinh 3. M hinh tinh todn Hinh 5. Kiém tra d¢ 6n dinh mai duong va ke
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Hinh 6. Chuyén vi 16n nhét & duong va méi ké

s
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Hinh 7. Cung trugt ciia duong va mai ké
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Hinh 8. Két qua kiém tra én dinh ké va duong

) TR HANG RAQ NHA MAY
“THED THIET KE Bid BRI
1000 2500 800 9000

Theo két qua tinh toan ¢ trén, hé s6 6n dinh nén
duong va mai ké sau khi gia c6 1a 1,693 > 1,4
(hinh 8) nén dam bao d¢ 6n dinh.

4 BIENPHAP THI CONG

4.1 Gidi phdp thu va tiéu medc ngam dudi nén
duwong

Thiét ké thu va tiéu nudc ngdm dugc thé hién &
hinh 9. Thuc té thi cong duge thuc hién theo quy
trinh duéi day:

Tao ranh d6 cat vao hd rong 1,0 m sau 3,5m
chay doc sudt khu vyc can gia c¢b phia bén kia
duong (hinh 10).

Dung 2 éng D140 dit trong ranh cat doc theo
doan cin gia cd va 6ng duoc dat o cao do -3,0 + -
3,2m so voi mat duong. Cac 6ng nay dugc duc 16
sin va quin ludi xung quanh va boc s6i dé gom
nude (hinh 11, 12, 13).

Khoan ngang qua duong dé dat 5ng D90 két ndi
v6i cac b6ng chay doc trong ranh cat chd sin.
Khoang cach dat 6ng & khu vuc su ¢d sat 1o cach
nhau 7-15m (hinh 14, 15).

Sau khi tao duoc rinh cat va cic 6ng gom thu,
nude trong long duong s€ chay ra phia taluy
duong. Pong thoi st dung cac 6ng D90 dit chim
trong mai taluy duong thu gom nudc thoat ra tir
duong vé cac hd ga dé tranh anh hudng dén khu
vuc taluy duong. Tir d6 cho thoat nudc ra ngoai hd
thir bang dng D90 (hinh 16, 17).

Nhu vay nude ngdm hay nude trong dat da duoc
gom thu va thoat nuéc theo ¥ mudn nén s& khong
gdy x6i mon dat dudi long dudng ciing nhu lugng
nuéc mit tranh giy bdo hoa dit mai taluy dé
khong gay sat 16 nita.
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Hinh 9. Thiét ké thu va tiéu nu6c ngim



72

Science and Technology Development Journal, vol 20, no.K4- 2017

Hinh 14. Khoan ngang qua duong

Hinh 13. Pam nén dét tao do chat trén rinh cat

Hinh 17. Thoat nudc qua éng D90
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ONG SAT @49

. 4000 . 4000
m | 1500 } 1500 | 1500
COC KHOAN NHOI D300 COC KHOAN NHOI mﬂ/
=100 [

Hinh 18. M3t bang bé tri coc khoan nhdi va dng D49 phut vita xi méng cét gia cb phia trén duong
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Hinh 19. M3t bang bé tri coc khoan nhéi va éng D49 phut vita xi méng cét gia ¢b bo ké

42  Gia c¢é bo ké bang hé théng coc khoan
nhoi, coc xi mang dat

Sau khi thu va tiéu nudc ngém, bo ke duogc gia
¢d bang hé théng coc khoan nhdi D300, coc xi
ming dat D49 theo hai tuyén doc dudng bo va
duong bo ke song song (hinh 18, 19, 20).

Sau d0, tiép tuc thi cong dim bao theo hai tuyén
trén (hinh 21, 22, 23, 24). Cudi cung, tién hanh
hoan thién bé mit taluy duong va ké (hinh 25).

Hinh 20. Hé théng coc khoan nhdi va éng D49 phut vita xi ming

DAM DilH BUANG (B00x400)

DAM BINH BO KE (500x400

Hinh 21. B4 tri ¢bt thép dim bao dinh dudng va bo ke

Hinh 22. B bé tong dim dinh dudng
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Hinh 23. Bé tong dim dinh bo ké

Hinh 25. Hoén thién b& mat taluy

5 KET LUAN

Giai phap dua ra da chung minh hiéu qua trén
thyuc té khi cong trinh giit vimg 6n dinh bo ké dic
biét ngay ca trong diéu kién thi cong vao mia
mua. Sy thanh cong cta du an phai ké dén trude
tién 1a hiéu qua cua viéc xir Iy mach nuéc ngim.
Khi d6 tac dung cta hé théng coc khoan nhdi, coc
X1 mang dét chiju trach nhiém gitr 6n dinh bo ké s&
phat huy hi¢u qua cao nhit. Cong trinh 1a mét dién
hinh cho viéc 4p dung t6 hop cac phuong phap dé

gia cd bo ke tai cac ving ¢ diéu kién chat phic
tap va hoat dong manh ctia nuéc ngﬁm.

KY HIEU

Yunsat: Trong lwong dat trén muc nude ngam

vsat: Trong lwong dat dudi myue nude ngdm

Erer: MO dun dan hdi

v: Hé s Poisson

Cref: Lurc dinh

¢: Goc ma sat trong

Riner.: Hé s6 giam cudng do

Eincr:

Rp: Cudng do chiu nén tinh todn cta bé tong

Rot: Cuong d6 chiu kéo tinh toan cta bé tong

Eb: M6 dun dan hdi ctia bé tong

Rs: Cuong d6 chiu kéo tinh toan ctia cdt thép
doc

Rsc: Cuong d6 chiu nén tinh toan ciia ¢t thép

Rsw: Cuong d6 chiu kéo tinh todn ctia cot thép
ngang

Es: M6 dun dan hdi cua cbt thép
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Reinforced embankment by using
Intergrated methods of groundwater
drainage, filling pile and soil mixing pile

Hoang Trong Quang, Tran Nguyen Thien Tam, Le Nguyen Hai Nam

Abstract—Slope stability in project is important
and complicated problem. In fact, slope especially
embankment often instability by many reasons such
as foundation soil properties, lateral load,
groundwater movement, ... Therefore, it should to
be use intergrated methods for reinforced and stable
this object. This paper present intergrated methods
of groundwater drainage, filling pile and soil mixing
pile for reinforced embankment contruction works
Z751/TCKT, Z756/BCCB factories in Long Binh
ward, Bien Hoa city, Dong Nai province belong to 45
Project Management Unit - Department of Defense.

Index Terms—Reinforced embankment,
Groundwater drainage, Filling pile, Soil mixing pile.



