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TOM TAT:

Tru dét- xi ming la phuong gia cd dat yéu duge sii dung phd bién hién nay vdi nhiing uu diém vé xi ly lan, théi gian thi cong
nhanh va it anh hudng dén céng trinh xung quanh. Tuy nhién tai Ci Mau cong nghé trén vin chua dugc trién khai tng dung
nhiéu trong x4y dung dudng trén nén dat yéu. Bai bao nay phan tich gidi phap tru dat - xi ming trong gia ¢4 nén dat yéu dudi nén
duéng ddu cdu Nhj Nguyét, Ca Mau. Dya trén cic thi nghiém trong phong, thuc nghiém tai hién trudng, hiéu qua cta viéc gia ¢6
ddt tron xi ming da dugc so sanh, dinh gid. Cac két qua thi nghiém cho thay c6 su khdc biét déng ké vé cic dic tring 6n dinh,
bién dang cfia ddt gia cf xi ming khi thi nghiém trong phong, va theo thuc té thi cong tai hién trudng.

Tii cdc két qua thi nghiém, cic tinh todn gidi tich, ciing nhut cdc phan tich in bang phdn mém PLAXIS 2D dé cho thdy gial phap
try dat xi ming la kha thi dé xay dung duéing trén nén dat yéu & Ca Mau.

Lé B4 Vinh,
Lé Nhat Trudng

T khéa: tru dit - xi méng, stic khing nén den, md dun dan héi, 6n dinh, dé ldn.

ABSTRACT:

The soil-cement column is known as a soft soil stabilization method with the good advantages such as settlement treatment, low
construction time, low effects on the surrounding constructions. However, this method has not been applied in the road
constructions in Ca Mau. This paper analyzes the reinforcement of a weak ground under a road in Nhi Nguyet, Ca Mau by using
the soil - cement columns. Based on the laboratory tests, field experiments, the effectiveness of reinforcement was compared and
evaluated. Experimental results show that there are significant differences in the characteristics of cement-mixed soils when tested
in the laboratory, and the actual construction in the field. The results of analytical calculations, as well as the resuits of numerical
simulations by Plaxis 2D showed that soil - cement column method is feasible for reinforcement of soft ground in Ca Mau.
Keywords: Soil cement column, unconfined compression strength, elastic modulus, stability, settlement.
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Ban Quan ly dy dn xdy dung cong trinh giao thong Ca Mau

1. GIG1 THIEU

£4t trén xi mang (3 mdt gidi phap gia ¢8 nén dat yéu hiéu qua da
dugc ap dung tal nhiéu quéc gia trén thé gidi cing nhi tai nhidu nai &
Viét Nam, tuy nhién tai Ca& Mau van chua tng dung nhiéu céng nghé
trén, nhat la cho céc dubng din dip cao vao cdu. D& danh gia kha ning
ap dung cua giai phap nay & Ca Mau, cac nghién cu thi nghiém, va cac
phéan tich, tinh todn véi cang trinh cy thé da dugc tién hanh, Bai bao nay
trinh bay cdc két qua thi nghiém trong phong dé danh gia anh hudng
cla ham lugng xi mang dén cuding dé cha &at trdn xi mang, danh gia
dac trung bién dang clia try dat xi mang bing cac phuong phap khéac
nhau. Cac két qué nay dugc st dung 42 tinh todn thiét ké cho céng trinh
cau Nhj Nguyét, huyén £am Doi, tinh Ca Mau, Ti 6, rit ra cac dé xuat,

kién nghi v& ung dung céng nghé dit tron xi mang dé gia ¢& nén dat
y&u @ tinh Ca Mau,

2. NGHIEN CUfU THI NGHIEM TRONG PHONG VA HIEN TRUONG

Trude hét, dé danh gia anb huéing cla ham lugng xi mang dén
cueing d6 va bién dang cla dat gia cd, tién hanh tac cac mau dat trén xi
mang trong phong thi nghiém @& xac dinh cudng dé va dic trung bién
dang cla dat gia ¢& [7). Dat thi nghiém 13 bin sét, mau xam xanh, trang
thai chay, c6 cac chi tidu ca ly: dung trong tu nhién: 15.7 kN/m?, @ am:
71.2%, hé sé rdng: 1.88, chl 56 déo: 24.2%, luc dinh: 5.9kPa, géc ndi ma
sat: 5°32". Xi mang duge st dung la loai xi mang PCB 40, tién hanh thi
nghiém v&i nhiéu ham lugng khac nhau: 120 kg/m?, 140 kg/m?, 160

-kg/m?, 180 kg/m?, va 200 kg/m*. Sau khi ddc mdu xong, tién hanh bao
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duéng m3u trong nudc. Bem méu di nén & cde ngly tudi: 14 ngdy, 28
ngdy bing phuong phdp nén mét truc nd héng ty do d& xéc dinh
cudng Y chiu nén cuic han q. Tis cac k&t qud thi nghigm danh gid duge
ham lugng xi mang t&i vu ding A& tinh todn thist k& cho cong trinh,

€ dénh gis hidu qui gia cd xi ming thuc 1&, cic try 88t - xi méng
thyc d3 duge thi céng thir nghigm véi ham lugng xi mang t6i vu da xic
dinh & trén. Tién hanh khoan 18y 183 ¢ic tru A4t - xi mang thyt tal cAc af
sAu khic nhau 84 thyc hign cic thi nghiém nén don, nén ba trye; tir 46
phan tich va dénh g4 cdc dic trung cuding 49 va bi€n dang cGa dit trn
xi méng theo chiéu séu.
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Hinh 3. Quan hé gida st khdng nén don v3 ham lugng & ming cla mdu 5t trén xi ming
trong phing thi nghidm

2.1 X&t qua thi nghiém nén mét truc ad hdng tu do

* Thi nghiém véi mau tdn trong phong

Vé&i cdc miu 48t duge trdn véi xI mang theo cac hdm lugng khic
nhau thu duge két qud thi nghiém nén mdt truc che miu 28 nghy tubl
nbu hinh 3.

* Thl aghlém wéi mau khoan 15i tir tru &t - x) mang thir nghlém 13i
hién trung

Céc mau dugie khoan 161 tir dinh try d&t - xi mang xudéng A&n mdi
cla try & 49 sdu khodng 22m. Trung binh, clf cdch khodng Tm thi tifn
hanh khoan [§y mdt mau, Cac k&t qua vé sic khdng nén don cha miu tai
cdc 44 siu khac nhau dugic trinh bay & hinh 6. Ngoai ra, cdc két qui
cing cho thiy sy thay 88i cha md dun dan hédi clra miu thee chidu siu
cua try 48t - xi ming nhy thé hién & hinh 5.
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Hinh 4, Thi nghiém nén 3 truc mau ddt trbn ximang

Ey, (kPa)
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Hinh §, Sef thay d6i ca mé dun danhéi cia mu theo chid su clia try dét - xi ming

* Nhdn xét:

Khi gia ting ham lugng xi méng gia <& thi cudng d§ khing nén cia
mau d8t gia c& ciing tAng. D€ ¢ hidu qud tét trong vide gla ¢ nén, dé
xust dang hdm lugng xi mang 1a 220kg/m’® cho thi céng céc tru thd
nghiém vi dai tra,

Ti bidu 48 quan hd gilta sifc khadng nén don va dd sdu |8y mu
khoan 16! 1if cac try d5t - xi mang thi nghidm, nhin thiy cuding dd ting
I&n khi miu & cang siu. K&t qud v& md dun dan hdl cla cdc miu khoan
161 cling gla tAng theo chidu sau cGa try A5t - xi mang. Nhin chung, sic
khéng nén don nhd nhit dat gla tri g, = 503kPa, va mé dun dan héi cia
céc miu déu 16n hon nhidu gis tri Ese = 35928 kPa theo nhu thist k& gla
¢& nén cho mot cong trinh ¢y thé,

2.2 K&t qud thi nghidm nén 3 truc:

Nhu phdn trén, cing nhu theo mdt 56 dé xust [2), (3), md dun dan
héi cha tru A8t trdn x| mang duge xic dinh bing thi nghiém nén 1 truc
nd hdng ty do. Tuy nhién trong thyg t&, try 48t xi mng chlu dng sudt 3
chidy, do 46 thi nghi#m nén 3 tryc 83 duge tién hanh dé xac dinh ma
dun d3n héi € cda mau va 5o sdnh vdi Esw xéc dinh theo thi nghiém nén
t truc nér hdng ty do.



Theo cac két qua thi nghiém nén 3 truc nhu bang 1, 2, 3, va hinh 7:
khi thi nghiém cac méu dat — xi mang vdi cac &p lyc budng khac nhau
thu duge md dun dan hai cda miu dit tron xi mang |3 khac nhau, va
chénh l&ch tir 0.696 dén 1.81 1an so v4i gia tr] md dun dan ki E clla mau
thu dugc tir thi nghigém nén 1 true nd héng tu do. Biéu nay cing kha
phi hop véi cac két qua nghién cdu cda Kitazume (4] khi ap luc budng
€6 gia tr] nhd hon stc khang nén don ciia méau dét trén xi mang.
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Hinh 7. Biéu 46 quan ha giiia & l&ch itng sudt va bién dang, vii cic dp lyc budng khac nhat
Bang 3. K&t qud thi nghiém nén 3 fruc vai ap luc budng o; = 600 kPa
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Hinh 6. Stickhang nén don cla méu khoan 10i ta) cac 46 sau khac nhau
Bdng 1. K&t qua thi nghim nén 3 truc vdi dp fuc budng o =50 kPa
Ap luc Luc nén Tdng bién Bién Mo dun dan
bhudng o {N) dang dang héi E (kPa)
{kPa) {0.01mm) (%)
0.0 0 0.000
741.0 25 0,227
1485.4 50 0.455
2164.4 75 0.682
2812.2 100 0.209
>0 32788 125 1136 101400
3459.4 15Q 1.364
3236.2 175 1.591
2548.6 200 1.818
1509.5 225 2.045
Bang 2. K&t qua thi nghigém nén 3 tryc vdi ép luc budng os = 400 kPa
Ap lyc Lue nén Téng bién Bién M6 dun dan
budng o {N) dang dang hai E (kPa)
{kPa} {0.01mm} (%)
0 0 0.00
891 25 (.26
1787 50 .51
2508 75 0,77
3233 100 1.02
400 3872 125 1.28 109500
4333 150 1.53
4526 175 1.79
4628 200 2.04
4731 225 2.30

Ap lue Lucnén (N) | Tdng bién Bién Mé dun
budng o3 dang dang dan héi E
{kPa) {0.01mm) £(%} {kPa)
0.000 0 0.000
1139.031 13 0114
2119.858 25 0.227

3116531 38 0.341
4034.960 50 0.455
600 4713.258 63 (.568 263700
5204.468 75 0.682
5561.894 88 0.795
5771.525 100 0.909
5900.475 113 1.023

3. UNG DUNG THIET KE GIA C6 NEN V31 CONG TRINH CU THE

Céng trinh dugc dng dung dé tinh toan la du an x3y ding cdu Nhi
Nguyét, huyén Bam Ddi, tinh Ca Mau, Cac théng sé ky thuat va quy mo
ctia cau: mat cdt sdng rdng khaang 60m.

Céau dai L= 171,78m, dugc diu tu vdi tai trong HLI3, chidu réng mat
cdu Bmc= 11,0m, chidu rong phan xe chay Bxc= 10,0m. Pudng dau cdu
dugc thiét ké theo tiéu chudn cip IV ddng biing, chiéu réng nén dudng
Bni= 9,0m; chidu réng mat duéng Bm= 7,0m. Chiéu cao nén &ip trung
binh hy=3m,

Kiém tra, tinh toan 6n dinh bing phan mém Geoslope cho nén dat
1 nhién cho hé sé an toan 0,736 1a khong dat yéu cdu nén tién hanh gia
€3 nén ty nhién bdng cic tru d8t xi mang <& duong kinh try ¢ =
BOOmm, chidu dai tru L=23m, bé tri theo dang 4 vudng, khodng cach
gilia cac try a 1.5m, try €6 md dun dan hdi Ecol = 35928 kPa,
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Hinh 12, Két qud quan tréc &% lin theo thdi gian cia nén duimg vio clu NM Hguydt

. Bung trong Lyc dinh Gocndima | HesGthdm Kv | M dun bién
T | Vatligu MO hinh vt litu (KN/m) (KN/m?) 4t & (0) (m/ngay) | dang (KN/m?)
1 Lép 1 Mohr - Coulomb 15.94 2052 0.253"10-4 2460
2 Lop 2 Mohs - Coulomb 18.70 11029 0.112*10-4 11270
K A S - R
3.2 Phin tich 45 lin 8n dinh thue t& cia nén theo chc két quid e :___":".__i_____:_____:""_,' _______ N
quan tric y y . i ' i ' i
Tir cae k&t qué quan tedc lan thye t& cia nén dudng, dng dyng o f---- R i sl DR SER S LRREE RECS
phuong phap Asacka (1] 4& phin tich, x&c dinh 83 lin §n dinh thuc t& E . : H g F ;
¢tia nén duding. Cac két qua phan tich thu dugc nhutinh bay &hinh 13,  E® 77707775 7" ="77m %5 [ A
* Nhén xét: R S AL S o S L S
Nén d5t sau khi gla ¢& 13 83m bdo cic yéu cfu vé n dinh va bién 5 : N
dang, ey thé nhu sau: grMr E‘ """" [ R E ‘““E""'E""J;"“'E
- H¢ s6 an todn vé trugt tinh bang phin mém Geoslope theo O O SO R SyUpRNN A S-S U S P
phuong phap cda Bishop 13 1521 > 1.4 d3m bdo didu kign &n dinh y : ' \ . ' ' \
trugt, R R e R S ELE TEEEE EEE e SRS SET
- C4¢ phan tich, tinh todn bAng gidi tich, bing phin mém PLAXIS 5], " N S R T R
[6], va tir c&c két qua quan tric lun thye t& cda nén Auding cho dd 1un &n M T B M B M M e @
dinh cla nén dudmng 13 11.1cm < 40cm (dat ydu cfu theo 22TCN262- PO In S, (mm)

2000).
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Hinh 13, K8t qud phdn tinh d} Iin dn dinh ciia nén diding thea phuung phip Asacka
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4. KET LUAN VA KIEN NGHI

Qua viée nghién citu gidi phap tru d3t trén «i mang dé gia cd nén
dat y&u & Ca Mau, cho phép rat ra mot s6 két luan sau;

- Cudng d6 va md dun dan hai cla dat trdn xi mang ting dan theo
chiéu sau nén dat.

- Céc két qué thi nghiém nén 3 truc cho thdy khi thi nghiém ¢ac mau
dat - xi mang vdi cdc ap luc budng khac nhau thu duge md dun dan héi
cla mau dit trén xi ming |a khac nhau, va chénh [&ch tir 0.696 dén 1.81
lan $0 v&i gid tri mé dun din héi E ¢da mau thu duge ti thi nghiém nén
1 trye nd héng ty do. Bidu nay ciing kha phi hgp vdi cac két qua
nghién cifu ciia Kitazume.,

Vai ham lugng xi ming gia ¢é 1a 220kg/m?® sic khang nén don va
mé dun dan héi cla cac tru &5t xi ming thir nghigm déu dat cac gia tri
yé&u cau khi thiét k&, Cac phan tich bang phan mém Geoslope va PLAXIS,
cdng nhu quan trac [an thue t€ tai hién trudng cho thay nén dét sau khi
gia ¢& 13 ddm bao cac yéu cdu vé 5n dinh va bién dang.

TU cac két ludn trén, cho thay vdi ndn dat yéu & Ca Mau van cé thé
ling dung dugc céng nghé try dat - xi ming dé gia ¢d nén @it yéu trong
xdy dung duding d3p cao vao cdu. TU da, ¢dn tiép tuc ¢6 cac nghién ciu
sau han d€ dng dung réng rai cdng nghé tru dat - xi mang dé gia cd nén
dat y&u dudi nén dip cao, cu thé 13 cic dudng vao cdu cla tinh Ch Mau.,

L& CAM ON

Nghién cidu nay dugc tai trg bai 5& Khoa hoc va Céng nghé tinh Ca
mau trong khudn khé dé tai “Nghién cuiu Ung dung gidi phap try xi
ming dit gia <6 dudng ddu cdu tinh Ca Mau”, hgp ddng 6
11/2016/HB-SKHCN, Cac tac gia cha bai bao xin tran trong cdm on.,
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