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TOM TAT:

Céc khu cdng nghi¢p chil yéu duge xay dung (rén cic ving dia
chit c6 nén ddt yéu Viét Nam, O huyén Go Cong Pong, Tién
Giang c6 nhiéu nha may ché bién xing diu dit tai xd vam Lang,
Gé6 Cong Pong, Tién Giang ia mét vi du dién hinh nhu viy.
Pic diém cha cac b€ chiia nay phai dugce dat trén cac nén dét 6n
dinh. Khéng duge phép lun léch vi nhu véy sé dan dén héu qua
v6 cung ldn do cac sy ¢6 vé thoat khi ga, xdng. Gial phdp cdng
nghé tién tién coc xi ming dat (CXMDP) di duge nhom tac gia
nghién citu trong gia ¢d nén cho cac loai bé chia nhu vay. Tu
cc két qui nghién cliu nhom tic gid s& ¢6 cac két ludn cy thé
trong thiét k&€ nén va mong cho bé chiia ndi riéng va cdc cong
trinh duge zay dyng & khu wic ven bién Tay Nam Bd noi

chung,

Tt khoa: CXMP, cét xi ming — ddt, stic chju tdi, ham hugng xi
mang

ABSTRACT:

With the rapid development of industrialization and

medernization of the country, the demand for petroleum has
alse jumped, leading to the need to use the reservoir has
become and is urgent. The characteristics of the petrolewmn tank
are usvally built in river and coastal areas, where it is bordered
by water areas and areas convenient for import and export. The
base is usually soft soil with a fairly large thickness, so the
solution to reinforce the foundation is a very interesting issue in
the construction design. The study of the application of cement
piles should be given more attention. The thesis will analyze
theoretical basis, different views, to clarify the content of the
calculation. From there, suggestions and recommendations
applied in the design and construction work.

Keywords: CXMD, Deep Soil Mixed Column, load capacity,
cement content

Nguyén Vin Giang, Nguyén Gia Huy

Khoa Xay Dung, Trudng PH Cong Nghé TP.HCM

114|NEWERNE 07.2018

Nguyén Vin Giang,
Nguyén Gia Huy

1. Tong quan cong nghé xit Iy nén dat yéu bing coc xi mang dat

1.1. Giéi thiéu

Coc xi mang dat 1a try tron hdn hop dat - xi mang dugc ché tao
bing cach trén xi mang hodc via xi mang vdi dat tai chd.

Xi mang dudc sir dung 12 xi méng Portland théng thudng hodc xi
méng x! 1& cao. Xi mang sé phan Ung thdy hoa vai nudc trong viia trén
{trudng hgp s dung via xi mang - phuang phap trdén udt) hodc vdi
nudc tén tai trong 16 réng cha dat (truding hop st dung bét xi mang khd
- phuong phap trén khd) tao nén su két dinh cac thanh phan hat trong
dét, tir dé cai thién dang ké cac tinh chét co ly cha dat.

1.2, Trinh tu ché tao cocxi ming - 45t

I Bink vi tim Coc |
[ 2. Cin khoan ¢i xudng mang theo vira xi ming ]

G

[ 3. Chn tiép tue xudng xoay cing chiéu ]

G

4. Khi khoan dén do sdu xac dinh, ¢n quay nguoc
chicu di tén

G

[ §. Coc da heoan thanh ]

Coc xi mang dat duge ché tao bdi thiét bi khoan phun chuyén dung.
Mii khoan duge khoan xudng cho dén khi dat @6 sau thiét ké va xoay
rut cén khoan. Trong qua trinh khoan hedc rit cdn khoan, xi mang/viia




ximéng duge phun vio a8t (bing dp luc khi nén A8i vai hén hgp khd
hojdc bang bom vira ¢8i véi hdn hgp dang vira udt). DSt s& duge cit toi
vi tedn véi xi mang/vida xi mdng bdi cdnh trdn cha mii khoan chuyén
dyng (trdn co) hodc bdi tia dp Iuc cao {trdn tia - Jet Grouting}.

1.3. Céng nghé v blén phip thi céng

Céng ngh# ché tao CXME hidn pay dang &p dung hai cdng nghé
cta Chau Au va Nhat Ban (3 trdn khd va trdn ubt:

Trén khé {dry jet mixing) [a qua tinh gém xdo tof d4t bing co hee tal
hidn trudmg va trén bt xi ming khd véi ddt ¢d hode khdng <6 phu gia.

Trdn uét (jet-grouting} 1 qué trinh phyt dp lyc cao vao mdi trvdng
hat rdii vdi vita xi ming 6 hodc khéng cé phy gia.

Hidn tai & Vidt Nam cdng nghé trén uét duge nghién cdu Ung dung
phé bién hon do ¢6 nhimg vu diém i8¢ 84 th cdng nhanh, chét lugng
coc duge ki€m sodt t8t, cé thé thi edng duge dudi nudc, phd hgp vél nén
dia ch&t khdng ddng nhit nhu lin san hé, cudi, 84, tuy nhidn nhugc
diém 13 si¥ dung nhiéu xi mang hon phuang phép trdn khd, thiét biciing
phuic tap hon v dai hdl quy trinh thi cdng ddng bd gilfa céc cdng doan.
Quy trinh thi cdng coc XMBE theo phuong phép trdn udt nhy sa 44 sau:
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Hinh Z: S df cbng nghé trbn yét
Theo cdng nghe trdn vt ¢é thé thi cdng theo 6 budc sau:

Bardre 1: Dinh
vi mhy khoan vio
dung vj tri khoan

Bute 2: Bit diu
khoan vio dft, qui
trinh miii khoan s& di

o

coc bing miy todn xubng _dén d6 si theo
dac digén ur, this ké.
-
/ Rircre d: Tiép\ .
tyc hanh trinh Bude 3: Bit dhu bom

vita theo quy dinh v trjn
déu trong khi mii khoan
dang di xubng. tbc 4 miii
khoan di xudng
0.5m+0,7m/phat.

Burée 6; Sau kh\

L
miti khoan duge it
I6n khdi miéng hé
khean, 0] ciy cox
vim dugc  hodn
thinh, Thyc hién
cdng tic don dep
phin phdi vl rui

vii o hé  Khoan,
[-_J‘> chuyén méy sang vi

\tri coc man. /

khoan di xubng,
bom vira vd trdn
déu, 4Am biao liru
lugng virn  theo
diing this ké. )

7
/ Butc 5: Khi dén 46 s.-‘uu\

miii coe, dimg khoan va dimg
bom vita v titn hanh quay
miii nguge lai v can
khoan 1én, qui trinh it lén
két hop wgn déu 1 lin vi nén
chit vita rong léng coc. nhd
civ tao mii khoan, Tée 4d
rit chn khoan 1én trung binh:
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2. ng dung trong thiét k& b& chifa xing diu trong KCN Gb
Cdng Bdng, Tidn Giang
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Hinh 3: B&n d6 vi tri dla ¥ KCH 6b Gdng Ddng

G Cong {bao gém Gd Cong Héng, Gb Céng Tay va Thi x3 Gb Céng)
13 cc huydn thude tinh Tién Giang ndm & MIén Tay Nam B4, ¢6 dién tich
tyf nhign khodng 10.198,48 ha vdi din s8 97.709 ngudi (nadm 2008).

Bé& chira x&ng diu 3000 m*, ¢t két cSu bang ban thép, Nip bé cé hé
dém &8 méi thép, Diy b& cing 13 bing thép ndm trong Khu Céng
nghiép G Cng Bang, Tién Giang
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Hirth 4: BE chifa xy déu minh hoa

Pudng kinh bé; 21m

Chifu cao:9m

Téng tdl trong két ciu b&: 92.87 tin

Téng tai trong cht lang: 3000 tin

Lép bé tdng nhua asfal day 10 cm, t8ng tai trong 16p bé tdng nhya:
69 t3n

L&p ddm cét d4 0.5 - 1.0 diy 80 cm. Tai trong phin b cia l8p dém
c4t 84: 346 t/ml.

2.2. Didu kién ty nhién

2.2.1 Biahinh

Tinh Tién Giang cé dia hinh bing phing, val 48 déc nhé hon 1% va
cao trinh bién thién tir Om dén 1,6m so véi mat nudc bidn, phé bién 1
0,8m dén 1,3 m, Nhin chung, todn viing khdng ¢ hudng déc rd rang, tuy
nhién c6 nhitng khu vic ¢6 tiéu dia hinh thip tring.
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W T,ﬁ" hi | Hi N 4 @‘ ¢ G| Op | ¢ . G G
p | (m}| (m) (/) | (g6} | (/) | (/o) | g {m’/nam} | (m*/nam)
Lop1 11 [ 20] 20 | 139} 167 | 62 | 070 | 13 66 071 | 0210 | 0725 1813
Séttangthilchdy [~ 0| a0 | 139 | 167 | 62 | 050 | 13 | 66 | 0711|0210 | 0725 | 1813
13 120 60 | 139} 167 | 62 ] 070 | 13 66 | 0701 | 0210 [ 0725 1.813
14 {22] 82|04} 167 | 62| 070 [ 13 66 | 0.711] 0210 ] 0725 1.813
Lép 2
Citlnbyitrang | 21 | 22| 104 | 087§ 212 | 300 | 050
thai chat vira
L6p3 31 | 20| 124|087} 188 | 168 170 250 | 0.250 | 0.050 | 3.469 8.672
Sétphadéocirng | 3.2 | 20| 144 | 087 | 18 | 168§ 170 250 | 0.250 | 0.030 | 3.469 8.672
33 )20 164|087} 188 | 168] 170 250 | 0.250 | 0.030 | 3.469 8.672
34 | 20| 184 | 11| 18 | 1681 170 250 | 0250 | 0.090 | 3.469 8.672
41 3 20| 204 ) 121} L7S | 150 240 688 | 0180 0075 | 4.730 11.826
' 42 [ 20| 224 121 | 175 | 190 240 68.8 | 0.180{ 0.075 | 4.730 11.826
it ph;?éz citng 43 | 20| 244§ 121} 175 | 1801 240 683 | 0.180 { 0.075 | 4730 11,826
dén nira cirng 44 1 20| 264 121 175 | 190} 240 68.8 | 01807 0.075 | 4.730 11826
45 [ 20| 284) 121 | 175 | 190| 240 63.8 | 0.180 | 0.075 { 4730 11.826
46 1 20} 304 | 120 175 | 190 240 68.8 | 0.180 | 0075 4.730 11,826
a1 | 20] 324} 121 175 | 190 | 240 68.8 | 0.180 | 0.075 | 4.730 11.826
48 | 20| 364 221 | L7 | 190 240 68.8 | 0.180 | 0.075 } 4730 11.826
49 [ 20364121 175 | 190 240 68.8 | 0.180 | 0.075 | 4730 11.826
410 | 1.6 380 | 121 | 175 | 190 | 2.40 68.8 | 0.180 | 0075 | 4730 11.826
2.2.2. Dia chat ¢éng trinh /;ﬁi‘ﬁi?én;m“: ik
Tong tai trong phdn b tac dung 1én nén 12.6 T/m2.
2.2.3. Didu kién Thay van ¥ i ; ¥  ab,

Ving du an ndm & ha luu clfa s6ng Tidn va ven bidn nén chiu anh
hudng cda ché dd dong chay va sif dao dong cda thly tridu,

Ché a6 thay tridu: Chi yéu |3 nhat triéu khdng déu. Hang thang b
15 - 20 ngay ca ché dd nhit tridu, vao cac ky nudc kém con 6 thém mot
con nudc nhd hang ngay. Thai gian tridu dang thudng lau hon tridu rat.
Bién dd triéu khodng (1,5 m ~ 2,0 m) trong thdi ki nudc cuding, khodng
0,5 m trong ky nudc kém, gida ky nudc cuding va nudc kém bién da
chénh léch nhau khéng dang ké.

2.3. Nguyén ly thiét ké:

Theo quan diém nay thi khi tinh toan suic chiu tii thi tinh toan coc
XM-B tuong tu nhu tinh todn véi coc, khi tinh toan bién dang thi tinh
todn theo nén hdn hap.

Siic chiu tai cua coc don: kha ndng chiu tai cda coc dat X mang dugc
quyét dinh boi sic khang cét cda dit sét yéu bao quanh (dat bi pha
hoai) hay sifc khdng cdt cia vat lidu coc dat xi mang.

Kha nang chiu tai ctta nhém coc &3t xi mang phy thudc vao dé bén
cét cla &3t chua x0 Iy bao quanh coc va dé bén cit cla vat liéu coc dat Hinh 5: Céch truyén tii qua nén hén hgp
xi ming 2.4. Tinh todn thiét k&

2.4.1. Ki€ém toan suc chiu tdi clia nén dit

Sau khi nén dat yéu duoc x¥ Iy bang try dat xi ming, ap luc phan ba
tac dung lén d4u coc va nén dat yéu xung quanh xac dinh theo cong
thuc:

P e ——

Ly

A L
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Cudng dé chiu tai ca nén dat xung guanh coc dat xi méang xéc dinh
theo céng thuc

G = %[O.SB;N?, +N, + DN, ]

Két qua kiém toan sdc chiu t3i nén dat sau khi xd ly, 4p luc phan bé
tac dung 1&n dau coc va nén dat xung quanh phai nhd hon cuting dé
khang nén thiét ké cla coc va cuding dé chiu tai cda nén dat.

2.4.2.Kiém toan lin cha nén dat,

Pé kin téng (S} cla nén dat dugc xac dinh bing téng do 1in cda
khdi gia c6 coc xi mang va d6 lun cla nén dit dudi khéi gia cé:

5=5+5%

B3d fun cia khéi gia c6:

P& lan S1 ctia khdi gia <& coc dat xi mang dugc tinh theo cdng thifc:

_ P pH
U E, aE +(1-a)F,
D& Ian theo théi gian cha khéi gia 6 dusc tinh theo cdng thic:
S](l) =5.U

—2Cht
U=Ik- exp[m}

3 =

n =1

l l 1 k, ..
= -7 —_] - — —.—=.L
Jn pE _,i[ln(n) 0 S-i-n: ¢/ 4J""3}]+{ PO LD]

B¢ lun clia nén dat dudi khéi gia c6:
P& lun S; cla nén d3t dudi khai gia ¢d néu la nén cat dugc tinh theo
cong thie:

S2 = Z%’i

B4 lun S; clta nén cat chi bao gdm d8 10n tifc thai, xay ra ngay trong
qua trinh thi céng san nén.

" £6 I4n 5; cla nén A4t dudi khdi gia ¢4 néu la nén sét dugc tinh todn

theo ly thuyét cd két thim Tezaghi nhu sau:

Se=S5+5+5

D6 I0n tic thei {Si) 1a d6 |in xdy ra do hién tugng thoat khi trong dét
va sif chuyén dich ngang ctiz nén dat yéu dudi ti trong dip:

5= (m-1 }Sc

D6 l0n ¢é két so cip S duge tinh todn theo phuong phap téng cac
16p phan t8 vai cdng thic sau:

+ Truding hdp ¢& két trudc nhe:

Lk T, ol +ol
S, = > — Cllog—£- + C/ log ——=
i 1+ ey | . O
+ Truding hgp b két trudc nang:
2N o +o!
Se = 2| Cllog ==~
ful l+eu 1 0":
+ Truong hop dudi cd két:
“oh ol +ol
5= 3 criog 2219
Ful I+e(| | (}'p:
P& lan cé két so cdp Ss dugc tinh theo cdng thire sau:
1
= C o hloagt/r,
Ss l+e, &171,)

B lun cé két so cap $s duge thia nhan chi xay ra sau khi lan d két
s cap k&t thic va do ¢d két dat 100%.

B ltn cé két theo thei gian $2(t) dugc tinh todn theo ly thuyét ¢
két tham cho truéng hgp thoat nude theo phuong thing ding:

Sz(l} =S:U1.'

U, =0T
oh
T‘_ = g.‘_‘_ ]
H -
H;

2,4,3.Thong s& coc xi ming dat:
Ty 56 dién tich a dugc tinh theo cdng thic:
2A
a= =0.196
A
Trang do:
+ 2 A, Téngdién tich coc ddt xi méng;

+ A, : Dién tich ving xir ly,
Suc khang cit tuong dugng (Ceq) chia khéi xr Iy duge tinh theo
cang thic:

€, =Ca+(1-a)C,, =158T/m’

sall

Trong do:

+ Ceor; Cuting 46 khang ct coc dat xi mang;

+ Coon: Cuting d6 khang cit cla dat yéu.

Module dan hdi tuong duong {Eeq) cla khdi x ly dugc tinh theo
cong thuc:

E., =E..a+(1-2E,, =1733.8T/m’ Trong do:

+ Eca: Module dan hdi coc @at xi mang, Ecor = 100. e = 75007/m?

+ Eeoi: Module bién dang cla dat yéu, Eson = 250. Con = 325T/m?

Can cif vao ti trong khai thac, diéu kién dia chat ¢ong trinh, két qua
thi cong coc thir va thuc t& thi cdng coc dat xi mang tai cdc cdc du an
trong khu vue 1an can, chon cac thang sd thiét k& coc d8t xi mang nhu
sau:

~ Puéng kinh try Xi méng Dat: 1,0m;

= Chiéu dai try Xi mang Dat: 8.0m;

- Khoing cach gitfa cac try: 2m;

= Cudng do khang nén tru: 15kG/em?;

- Ham lugng xi mang tinb todn: 65 kg/m

- Cudng dd khang cat; 7.5kG/em?;

Coc dugc bd tri dua theo didu kign can bing vé chuyén v] sao cho
t3i trong phan bd vac coc va vao dat nén khdng vuot gua sic chiu tai
clia vat liéu coc va phan dit nén chua dugc gia od, Luci bé tri duge trinh
bay nhur:
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Hinh 7: M3t ¢St A-A
2.4.4.Cudmg 84 chiu tdl tal b8 mat kh&i xir ly nén:

Cuting 8¢ chiu t3i cda nén d&t y&u xung quanh ¢gc d&t xi méng:

+ Chi tidu ¢o ly cda nén 85t y&u:
+ Dung trong 1y nhién: y: = 1.67T/m?
+ Lyfe dinh: ¢ = 0.7T/m?
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+ G6C ma sat trong: i = 6.2°
Cuding dd chju tai cia nén dit yéu {R.) xéc dinh theo cdng thic:

I 2
q, = E[o.saywr +cN,+yDN, |=6.8T /m
Trong do:

+ Dung trong td nhldn: y1 = 1.67T/m?

+Lucdinh: ¢, = 0.77/m?

+ Chiéu réng méng tinh todn: B = 3.5m

+ Chiéu sdu méng tinh todn: D =2.0m

+Hés8antodn:F5=2

+Véi g1 =6.2°, N, = 0.67; Ny = 1.86; N: = 7.85

Ap lyc phin bd tic dung 18n diu coc va nén A&t xung quanh xic
dinh theo ¢dng thic:

P

O = —F———=1383T/m’
a+—(1-a)
[
oﬂ=ﬂ“—"—-=6.071m’
o .
Thay giA tri vio cdng thife trén Sutoc kEt qui:
Ap e
phan b c";%nn?,f o Kifm tra
(T/m?)
Bt nén xung 6.0 6.8 at
guanh
Coc @it xi mang 138.3 1500 oat

2.4,5.Kiém tra lan

Véi cée thdng s6 thiét ké try dit xi mang nh trén, nén sau xU Iy ¢4
&4 [0n vh téc 46 lon nhu sau:

4 lin S, ciia khdial Iy nén 3 58.1 mm;

D¢ Win Ss clia khdi x(r 1y nén s¢ kéo dil theo thi gian va dat 98%
téng 44 IGn sau 1 ndm;

D6 lin Sz cda cac 14p A4t phia dudl khil xit Iy nén 14 269.9 mm;

B ldn cda cic [ap At phia dudl x3y ra trong thai glan khai thic dy
An (30 ndmj [3 228.8mm,

Hinh 8: B4 tn theo thil glan



| Lo $ R r G Si(t)
T el @ ol L | "L ] D™ m
1 0 4 2 12 05 240] 0005 0647  0.000] 000 | 584 0.0
2 15 4 2 12 05| 2400 0005|0617 00050 045 | 584 9.0
3 30 4 RF 05] 240 000s| 0617]  oo0sof 028 | 5.1 166
4 45 4 2 120 5 240] 0005f ©617( 000501 040 58,1 230
5 60 4 2 12 851 2400 0008f 0817  00050] 049 | 581 284
6 )] 4 2l 120 05 240 0005 0817  0.0050f 083 | 564 369
7 120 4 1A 05| 240 0.005] 0617]  0.0050] &4 | 8581 423
8 150 4 2l 1% 05| 240 0005 0617  00050] 081 | 581 473
9 180 4 2l 12 85| 240 00050 0817 000500 087 | 8. 504
10 240 4 2 10 05! 240 00080 0817 000508 €93 | 581 54.2
i 300 4 2l 12 05{ 2400 0005| ost7] 000500 097 | 581 56.4
1 365 4 4 10 05] 2400 0005 0617 00050} Q98 [ 5. 572

K&t qua tinh toan dd hin theo thdi gian clia nén @4t xi¥ Iy nhu sau:

2.4.6.Nhan xét:

Vé dn dinh:

Nén d4t yéu sau khi xir ly bing coc dit xi mng thda min yéu cduvé
én dinh

Vé bidn dang {un:

D28 10n 5, cha khéi xdr Iy nén 1a 58.1 mm

P& lun S cha nén dat x0r 1y coc ddt xi mang kéo dai theo thdi gian va
dat 100% sau 1 nam.

B Iin Sz cda nén dat phia dudi la 265.9 mm

Do lun 5 cha nén dét phia dudi trong thai gian khai thac du an (30
nam) la 228.8mm

Qua phian tich cong trinh gia <8 nén B& chia xdy ddu (Duding kinh
21m, cac 9m, t8ng tai trong khodng 3000 tan), tac gid nhan dinh chon
théng sé thiét ké coc xi ming dat nhu saw:

V& véin dé kinh t&; phugng an str dung cac xi mang dat c6 gia thanh
chi bing 40% so vdi phuong an coc clif bé tong ung luc trude, day la
nhing co s& Ung dung ban diu trong viéc Ung dung moi d€ xay dung
cac cong trinh cAng nghiép quan trong hodc ké b séng, bé bién trong
khu vuc huyén Go Cong £6ng ndi riéng hay khu vue bién Tay Nam Bd
nai chung.

Viéc trdn xi ming vio ving dat sét yéu ven bidn da lam ting dé bén
nén nd haéng 1&n 10 1an, ap luc cf két ting |&n (2~4 13n) trong khi ham
Ifgng tron chi khodng 10% (tugng ng tr 180 d&n 200 kg/m?). Diéu nay
gidm thai gian ¢6 két cia dét khi 1an, 8n dinh cda nén tét, dan dén gidm
théri gian chéd n clia cac cdng trinh ha tng.

Viée gia ¢ vai mat dd 110 coc {@1000) cho nén bé chita xdng dau
duang kinh 21m, khodng cach gilla cac coc 2m, dai 8m da tdng téc dé
xir Iy gidgm Iin. Cy thé d¢ 1in ban ddu S = 58.1mm < [S] = 100mm. Sau
30 nam d6 lin 1a S;= 228.8mm. Va xem nhu tét 1Un sau thai gian 01 ndm
k& ti ngay dua cdng trinh vao khai thac st dung.

3. Két luan

Vige lua chon ty 12 xi mang vdi dat & x( ly nén dat yéu bang coc xi
mang dat 13 rdt phie tap; nd phy thude vao nhiéu y8u té va chi phdi dén
chét fugng, gia thanh xdy dung ¢dng trinh. Phuang phap x Iy nén bing
coc xi mang dat thuéng sir dung ham lvgng xi mang thich hap trong
khadng 80 ~ 200 kg/m? va ching dugc xac dinh dya vao cuging d thist
ké cha mdi dy an. Thang thudng, leai xi mang Portland vdi ham lugng
viao khodng 200 kg/m? dugc st dung trong cac nghién cidu 8n dinh 84t
&t biégn mém yéu.
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