UNG DUNG CONG NGHE COC XI MANG DAT DE XAY DUNG
KE CHONG XOI LO' BO' SONG KHU DO THI MO1
AN PHU THINH - THANH PHO QUY NHON

ThS. D6 Canh Hao - Trung tim DH2
KS. Nguyén Viin Bio - S6 NN&PTNT tinh Binh Dinh

Tom tit: C«ng nghO cac xi m'ng @Et (XM8 - Deep soil mixing column) d@ duoc nghién ciiu
v gng dong réng r-i tran th0 gifi v Vilt Nam trong vilc x6 Iy mang v nOn ®Et yOu cho ¢, c
cong trinh xdy dung giao thong, thuy loi, sdn bay, bén cdng, cong trinh ngam, v.v... nhu: lam
tuong hao chong tham cho dé ddp, ddy cong, gia cé ddt xung quanh duong hdm, én dinh tuong
chdn, ho' méng, chong truot ddt cho mdi doc, gia cé nén duong, mé cdu. Vi cdc wu diém noi bat
vé khd nang xit ly sdau (dén 50 m), thich hop vdi cdc loai ddt yéu, moi truong xam thuc, thi cong
duoc trong diéu kién mdt bang chdt hep, ngdp nudc, ddc biét la téc do thi cong rdt nhanh, bién
ph_ p kii thuEt @-n gifn v gi, thunh thEp h-n nhiu so vii c_c gifli ph_p kh,c. Qua nghi2n cou
gng dong c«ng nghO npy trong thilt kO xOy dung c«ng trnh KI chéng xai 1€ bé s«ng cho khu @«
th> mii An Pho Thenh, thunh phé Quy Nh-n, tinh Bxnh &bnh, chdong t«i thEy r»ng c«ng ngh0 npy
rdt thich hop cho viéc xdy dung cdc cong trinh tuong tu tai cdc viing ddm phd ven bién ndm trén

nén dia chdt yéu trong moi truong xam thicc ciia nudéc bién.

1. CONG NGHE COQC XI MANG PAT

1.1. Nguyén ly va pham vi &rng dung

Str dung cong nghé khoan tron sau dé dua
chat két dinh 1a: xi mang, voi, thach cao, vira
xi mang, phu gia, nudc, chat don (cat.. )
xudng sau dudi nén sau d6 lién két voi dat
nguyén trang tai chd d4 duoc danh toi bang
canh khoan dé tao ra mot hon hop vat liéu
dang tru tron cO cuong d6 chiu luc va do dac
khit 16n hon dat nén ty nhién. Tay theo muc
dich sir dung ma thanh phan vat liéu, dudng
kinh 16 khoan, phuong phap khoan va tdc do
khoan duoc diéu chinh dé tao ra hon hop xi
mang dét co cac chi tiéu co 1y theo yéu ciu.

Coc XMD dugc ung dung rong rdi trong
cac linh vuc sau:

- Cong trinh tam thoi: Tang stc chiu tai
ngang cho coc, ngan chin nang day hé dao, 6n
dinh mai doc, tudng hao bao hé méng, cong
trinh ngam ...

- Cong trinh vinh ctru: xir 1y tang cuong do
cho nén dit yéu, chéng thAm dudi nén cong
trinh thuy loi, dé dap, cong 1y nuéc, ke Chong
X0i 16 bd song, on dinh tudng chén, gia ¢d neo
chéng trugt cho mai doc ...

1.2. Cong ngh¢ va bién phap thi cong

Cong nghé ché tao coc XMP hién nay dang
4p dung hai cong nghé ciia Chau Au va Nhat
Ban 1a troén kho va tron uét:

- Tron kho (dry jet mixing) la qua trinh
gSm x4o toi dat bz‘?mg co hoc tai hién truong
va tron bot xi mang kho vaéi dét c6 hodc khong
6 phu gia.

- Tron udt (wet jet mixing hay con goi la
jet-grouting) la qué trinh phut ap lyc cao vao
moi trrong hat ro1 voi vira xi ming cd hodc
khong co phu gia.

Hién tai & Viét Nam cong nghé tron udt
dugc nghién ctu Gng dung phd bién hon do
6 nhitng wu diém toc d6 thi cong nhanh, chét
luong coc dugc kiém soat tdt, c6 thé thi cong
dugc dudi nude, phu hop véi nén dia chat
khong dong nhat nhu 13n san ho, cudi, da, tuy
nhién nhuge diém 13 st dung nhiéu xi méng
hon phuong phap tron kho, thiét bi cling phirc
tap hon va doi hoi quy trinh thi cong dong bo
gitra cac cong doan. Quy trinh thi cong coc
XMBD theo phuong phap tron uét nhu so dd
sau:
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Nudc Xi mang Phu gia
I
Bdn chua
Tron
Bom ap luc

I

Kiém soat luu lugng

May khoan

A
Kiém soat d6 sdu va quay

Tao coc

»
»

Hinh 1: So do quy trinh cdng nghé trén wot

Trinh tu cac cong viéc can thuc hién khi
thiét ké, thi cong coc XMPD nhu sau:

(1) Khao sat dia ky thuat, thi nghiém xac
dinh cac chi ti€u co ly dét nén, thi nghiém xac
dinh ham lugng xi mang thich hop trong
phong thi nghiém;

(i) Thiét ké Iya chon chit két dinh, so dd
bd tri coc, duong kinh coc, chiéu sau xu 1y
theo diéu kién tai trong tic dung cua két cdu
va kha nang chiu tai cua coc hoac theo cac
yéu cau vé chéng thim, chéng mai mon xam
thuc ciia moi truong;

(i) Lya chon bién phap thi cong. Thi cong
coc thir bang thiét bi du kién sir dung;

(iv) Tién hanh céc thi nghiém kiém tra
(xuyén canh, xuyén tinh, nén tinh, thi nghiém
mau), so sanh véi cac két qua thi nghiém da
lap giai doan khao sat va cac yéu cau thiét ké;

(v) Piéu chinh thiét ké (ham luong chét gia
cd, chiéu dai hoic khoang cach giira cac coc);

(vi) Thi cong dai tra theo cong nghé da
thiét ké va tién hanh kiém tra chat luong phuc
vu nghiém thu.

2. UNG DUNG TRONG THIET KE CONG
TRINH KE CHONG XOI LO BO SONG KHU
PO THI MOI AN PHU THINH - TP QUY
NHON, TINH BINH PINH

2.1. Gioi thiéu
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Khu do6 thi méi An Pha Thinh (KDPT APT)
nam & phia Béic thanh phd Quy Nhon trén tryc
duong Quy Nhon - Nhon Hoi dugc xay dung
méi trén khu dat trudc day 1a ving dam lay,
ho tom, ruong mudi noi cua song Ha Thanh
d6 vao ddm Thi Nai. Quy mé xay dung
153,63 ha bao gém 4 dao B1, B2, B3A, B3B
bao quanh cdc nhanh sbng Ha Thanh tao
thanh mot ving dao - ban dao ven dam Thi
Nai tao nén mot khong gian séng hién dai
nhung hoa hop véi canh quan thién nhién.
Tuy nhién do nim & ctra song nén vin dé
chinh tri dong chay dam bao kha nang tiéu
thoét Iii cua séng, chong xo6i 16 bd séng va tao
m¥ quan doc cac nhanh soéng 1a hét sirc quan
trong va mang tinh quyét dinh dén thanh céng
cua du an. Theo quy hoach, toan bd khu dy an
bao quanh 2,6 km cac nhanh séng Ha Thanh
Vv6i tong chiéu dai bo song can gia ¢b 14 5,85
km, dé tang bé rong thoat 1l doc theo bo song
bd tri dai cdy xanh rong tir (10 + 30) m c6 cao
trinh cao hon muc nude tridu H5%, vé mua li
chap nhan cho nudc tran qua, va dé ting my
quan phan 16n ké bo séng xay dung dang ké
dung két hop hanh lang di bo trén mat ke.
Phan dién tich con lai bén trong dip ton cao
dam bao vuot dinh 10 H1% dé xdy dung cac
cong trinh ha tang va khu d6 th.
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Hinh 2: Ban do vi tri khu DTM APT tai TP Quy Nhon

2.2. Piéu Kién tw nhién

a) DPia hinh: Khu vuc du an hién trang 1a
ving dat ngdp nudc véi cic ao tom, rudng
mudi, rimg ngap min cé cao trinh thap hon
muc nude bién va mot vai ho dan sinh sdng
doc theo tuyén dudng Quy Nhon - Nhon Hoi.
Theo thiét ké toan bo mit bang s& duoc cai tao
lai, nan chinh cac nhanh séng va dap dét cat
ton cao tao mat bang xay dung cong trinh.

b) Pia chét cong trinh: Két qua khao sat
cho thidy ving du an nam trén khu vuc dam
lay ctra song hinh thanh do qué trinh boi ling
tram tich song - bién hdn hop, dia chit nén rat
yéu can phai co giai phap xtr Iy nén mong va
chéng ltn cho cong trinh xay dung. Tur trén
xudng dia chat nén gém cac 16p sau:

- Lép 2: & cat trén (@amQy.y): Thanh phan 1a
cat 1an bun, hitu co, trang thai nhdo. Phan b
tir trén mat dat tu nhién d&én cao trinh (-
2.00m), pham vi déu khap khu vuc du an. Cac
chi tiéu co ly: C = 0,164 kg/cm?; ¢ = 24°27";
SPT N3, = 3; Ry = 2,0 kglem?; E;, = 100
kg/cm?, thudc loai dat yéu, sttc chiu tai trung
binh, d6 lan 16n.

- Lép 3: cat thd (amQy,.y): Thanh phan 1a
cat tho 1an vo sO, hén, trang thai xop. Phan b
dudi 16p 2 (tr -2.00m dén - 5.00m, bé day
binh quan 3,0 m), pham vi déu khip khu vuc

du an. Cac chi tituco ly: ¢ = 32°44"; SPT Ny,
= 6; Ry = 3,0 kg/cm?; E;, = 80 kg/cm?, thudc
loai dat co strc chiu tai trung binh.

- Lép 4: 4 cat dudi (amQy.y): Thanh phan
la cé4t 13n bun, hitu co, vo s0, hén, trang thai
nhdo. Phan bd dudi 16p 3 (tir -5.00m dén -
7.00m, bé day trung binh 2,0 m), pham vi déu
khap khu vuc du an. Céc chi tiéu co ly: C =
0,153 kg/cm?; @ = 24°58"; SPT N3 = 3; Ry =
1,8 kg/cm?; Ey, = 170 kg/em?, thude loai dat
yéu, strc chiu tai trung binh, do lan 1én.

- Lép 5: bun sét (amQyy): Bun nh&o chay
déo 1an nhiéu vo s0, hiru co. Lép ndy nam
dudi 16p 4 va c6 do sau chua xac dinh (tur 25 +
40 m), pham vi déu khap khu vuc du 4n. Cac
chi tiéu co ly: C = 0,217 kglcm?; ¢ = 8°34";
SPT N3 = 1; Ry = < 0,25 kg/cm?; E;, = 18
kg/cm?, thudc loai dat rat yéu, khong c6 kha
nang chiu tai, do lan 16n.

¢) Thuy vin: VUng dy 4n ndm ¢ ha luu cta
song Ha Thanh va ven ¢ddm Thi Nai nén chiu
anh huong cta ché d6 dong chay song Ha
Thanh va su dao dong cta thuy tridu.

- S6ng Ha Thanh: La mét trong bén con
s6ng I6n nhét tinh Binh Pinh, tuy nhién do
s6ng ngan, déc nén hau nhur quanh nam khong
c6 dong chay co ban, chi vao mua mua la co
dong chay i v6i cudng sut 16n tdp trung
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trong thoi gian ngén. Tinh dén dam Thi Nai
song Ha Thanh c6 céc dac trung thuy van nhu
sau: FLy= 580 km?, Xo=2.104 mm,
Q0=21,40 m®s, W, = 675.10° m*, Qqs,
12,46 m%/s, Wrsys = 392.10° m®, Quiee 750
1,02 m¥/s, Qj 10, = 3.077m°fs.

- Ché d6 thuy triéu: Chu yéu 1a nhat tridu
khong déu. Hang thang c6 15 - 20 ngay c6 ché

d6 nhat triéu, vao cac ky nudc kém con co
thém mot con nude nho hang ngay. Thoi gian
triéu dang thuong lau hon tridu rat. Bién do
tridu khoang (1,5 m + 2,0 m) trong thoi ky
nudc cuong, khoang 0,5 m trong ky nudc
kém, gitra ky nudc cuong va nudc kém bién
d6 chénh léch nhau khong dang ké.

Bang 1: Muc nwéce triéu thiét ké tram Quy Nhon img véi CAC tan sudt:

P% 1 2 5 10 20
Heos(cm) (hai do) 303 296 287 280 272
Hpos(cm) (VN-2000) 147 140 131 124 116

2.3. C4c thong so thiét ké ke

- Cap cong trinh: Céng trinh cap III

- Tan sut thiét ké ké: P =5%

- Tong chiéu dai toan tuyén ke:

YL =5.850m

- Cao trinh muc nudce triéu max:

Hso, =+ 1.31m

- Cao trinh muc nude triéu min:

Hgoe =-0.92 m

- Cao trinh muc nuéce 1t max:

Hso, =+1.70 m

Hip =+2.36 M

- Cao trinh dinh ké ngoai:

Zy =+2.00m

- Cao trinh dinh ké trong (cos san nén):

Zy =+3.75m

- Bé rong hanh lang ke:

B =34m

- Két cdu ké ngoai: Tudng chan dat dang
thang dung, phia trén c6 hanh lang di bo rong
3,4 m bang BTCT M250. Tudng chén giap dét
bang 2 hang coc xi mang dat b tri kiéu ghép
chéng so le 1/3 (1,5 hang) sdu 7 m, ddy coc
cos -6.50 m, dinh coc cos +0.50 m, trén dau
coc thiét ké tuong chin BTCT M250 dén cao
trinh: +2.00 m. Phia ngoai coc vita dugc boc
mot 16p bé tong M200 day 10cm dé chdng
X0i. Hang coc ngoai c6 tdc dung d& hanh lang
di b bang coc dng BTCT dy tng luc dudng
kinh 300mm, khoang cach nhip 4m / coc, mdi
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coc dai 8 m dong dén cao trinh -6.30 m (mili
coc nam trong dia chét 16p 4).

- Két cu ke trong: K& méi nghiéng bang 6
bé tong luc giac trong co trong khung BTCT
mdi nhip dai 10 m, hé s6 mai m = 1,5.

2.4. Trinh tw thi cong

- Dung cat san lap mit bang dén cao do
+0.50 m dé tao mit b'fmg thi cong.

- Thi c6ng 2 hang coc XMP theo so dd
thiét ké, mdi coc duong kinh 1 m chiéu dai 7m
dén cao d6 -6.50 m, coc sau chong mi 1én coc
trude 0,25 m tao thanh bang tuong day 1,5 m.
Dinh coc cho sin thép dé neo vao tudng chin.
Str dung xi mang bén sunfat 1am chét két dinh
loai MSR - ASTM C150 type IlI, ASTM
C1157, ASTM C595 theo kién nghi ciia Vién
VLXD - Bo Xay dung, ham luong 260 kg/m®,
cuong do coc 28 ngay dat > 6 kg/cm?,

- Thi ¢6ng hang coc 6ng phia ngoai bang
méay dong coc, mdi coc dai 8 m cach déu 4
m/coc.

- Thi cong tuwong chan trong lyc trén dau
coc XMP bang BTCT M250 cao 1,5 m.

- Thi ¢éng dam va ban san hanh lang di bo
phia trén ke.

- Dung may bom x6i hut cat tra lai 1ong séng
theo cao trinh thiét ké. P6 bé tong day 10cm
phia ngoai hang coc XMP dé chdng x6i.

- Pao cat phia trong thi cong dai loc chan
tuong.
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2.5. Tinh todn kiém tra kha ning chiu

lwe ciia coc

Str dung chuong trinh SAP 2000 dé tinh két

Hin

3

- Thiét ké mat cd

t ngang va mdt bang ciia doan dé dién hinh

tra 6n dinh truot, bién dang va lin cua coc.

Két qua cho thiy cong trinh dam bao cac diéu

c4u va chuong trinh Plaxis dé tinh toan kiém

-4.44

]

l
(Biéu d6 momen khung ngang KNm)

]

7,03

Fi

L. |

o T

]

kién on dinh theo yéu cau thiét ké.

-13.68

0

Y

.

(Biéu do liee cdt khung ngang KN)
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Hinh 4: So d@6 lirc va két qua tinh todn néi luc, chuyén vi cia khung

3. KET LUAN VA KIEN NGHI

Qua nghién ctu tai hién truong va két qua
thi nghiém trong phong cho thy coc dugc thi
cong rat dong déu, cudng do 16n hon yéu cau
thiét ké, bé mat ngodi coc khi x6i hut cat ra
khong bi rira troi, kha déu va bang phang theo
c4c vong xoay cua canh khoan nén khéi luong
bé tong d6 bl bao vé mit ngoai it hon tinh
toan ban dau. V& kinh té phuong an st dung
coc XMD c6 gia thanh chi bang 40% so v&i

TAI LIEU THAM KHAO

phuong an stir dung coc cur laser dy ung luc.
Pay 1a nhitng nghién ctru tng dung ban dau
trén dia ban tinh Binh Pinh, m& ra mdt hudng
mGi trong viée tmg dung cong nghé mai dé xay
dung céc cong trinh k& bd song, bo bién trong
khu vuc. Trong qué trinh trién khai trén dién
rong can tiép tuc bd sung, duc rut kinh nghi¢m,
lya chon cap phdi, so dd coc, chiéu dai nhip cho
phd hop diéu kién dia hinh, dia chit cua dia
phuong va kha ning thi cdng ctia cac nha thau.

[1] TCXDVN 285: 2002, Cong trinh thay loi - Cac quy dinh chu yéu vé thiét ké.

[2] TCXDVN 385: 2006, Gia c¢6 nén dat yéu bang tru dat xi mang.

[3] TCXD 205: 1998, M6ng coc - Tiéu chuan thiét ké.

[4] HO so thiét ké quy hoach dy an Khu DPTM APT ciia Cong ty CP TVXD Tong hop TP

Hé Chi Minh, B XD.

[5] Ho so du thau va thiét ké to chirc thi cong ciia Cong ty TNHH Phu S§, TP HCM.
[6] Pau Vin Ngo, Truong PHBK - DPHQG TPHCM, 2008, Giai phap xir 1y dat yéu bang dat
tron xi mang, Tap chi phat trién KH&CN s6 11-2008.

[7] Nguyén Quéc Diing, Phing Vinh An, Vién KHTL, 2005, Cong nghé tron siu tao coc
XMD va kha nang tng dung dé gia c6 nén dé dap.

[8] Than Vin Van, PH Thuy lgi, Lua chon ty 1¢ xi ming véi dat khi ché tao coc xir Iy nén

dat yéu.

94



Abstract
APPLYING THE TECHNOLOGY OF DEEP SOIL MIXING COLUMN
IN CONSTRUCTING A DIKE AGAINST RIVER BANK EROSION FOR NEW
URBAN AREA AN PHU THINH, QUY NHON CITY, BINH DINH PROVINCE

Deep soil mixing column technology has been researched and applied widely in the world and
Vietnam in handling soft soil foundation in construction works of traffic, irrigation, airports, ports
or underground construction etc.

The technology is applied in building waterproof walls for dams, bottom drains, reinforcing
soil around the tunnel, road-bed of abutment, stabalizing revetment walls, borrow pit, anti soil
slip for batters.

The advantages of the technology include deep-handling capabilities (up to 50 meters),
suitable for the soft soil, and seawater intrusion environment, construction under in cramped
space and waterlogged conditions, especially fast speed construction with simple techniques
and lower cost than other solutions. Though Deep soil mixing column technology is chosen in
building the dyke against river bank erosion for new urban area An Phu Thinh, Quy Nhon city,
Binh Dinh province.

We have found that the technology is suitable for constructing similar works in coastal
lagoons located on the environment of seawater intrusion.
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