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TOM TAT: Bai bdo trinh bay phuong phdp gia cé’ nén 44t yéu bing coc dat trén xi mdng,
dbng thai gidi thidu itng xit co hoc va két qud thi nghi¢m ciia hén hgp dat - ximdng - s¢i xo dita,
nhdm dén khd nding tang cuong 6n dinh hon nita ciia hé coc ddt trgn, la phuong dn nén mdng rdt
hitu hidu dang bdt ddu dugc sit dung & V@t nam.

1. TONG QUAN VE COT PAT TRON - XIMANG

C6 nhi€u bién phdp khdc nhau dé xi 1y nén di't y€u dang dudc sit dung hién nay nhiim ting d6
bén clia dit, gidm do lun cong trinh nhu: dém vat liu rdi; dém dat ron xi mang hodc voi (trdn néng);
gia tdi trudc c6 két hop thi€t bj thodt nude thing ditng (gi€ng cdt, bic thim; coc vat lidu rdi dudce sit
dung gia cd cét 13i hodc 4 cdt y&u, nhu’ng khdng thich hgp cho 4 sét hoic sét yéu vi hé s8 thim qud
bé thoi gian thodt nudc d€ gidm 15 rdng qud 1u nén hé qud gidm thé tich 16 rdng dat trong qud trinh
thi c6ng khéng ddng ké; trong khi d6, ¢t hodc coc dit tron xi mang (trdn sdu) [3],[4] thich hgp cho sét
y&u. Ky thuat dat gia c6 ximang dat dugc dp dung va phat trién manh mé tai Thuy Pién lrong viéc
xdy dung cdc 16p méng duding, 6n dinh hé dao, nén dé dip, nén cho cdic méng bdn chifa, nén nha c6
tang cao trung binh,

Vit liéu gia ¢ trong coc ddt - ximing 13 ximing hoidc v6i bot chua tdi ¢6 ¢ hat 0.2mm. Téc
dung cia xi mang hodc v6i chi y&u 1a d€ ting sic chdng cit va gidm tinh nén lin cia dit. Nhitng
thay ddi nay v& tinh chdt cd hoc cia dat xdy ra rit nhanh, do qué trinh trao ddi ion va tdi vdi & trong
dit hodc qué trinh thuy héa ximing va silicat héa. Qu4 trinh thiy hod xi ming va tao ra khung ciing
trong dit 1 chd y&u va x4y ra ngay sau khi khuay trdn. K&t qui nghlen cifu cho thdy sau 3 thing, dat
gia c8 vdi dat dugc 80% gid tri cudng do cdn c6, ddi vai dat gia ¢ x1mang thi gid trj trén dat dugc
trong vong 1 thdng. Lugng vat li¢u gia ¢ v6i mot s& ving dit nén thu’dng gép d Viét Nam vio
khodng 8 - 10% khdi lugng dt kho. Cudng d6 chdng cit cia dat sét y&u sau gia c§ xi ming/vdi ting
hon 20 14n so véi di't chua gia c8.[1]

Su 6n dinh dudi siu ciia di't y&u biing coc dit - vbi hay
coc ddt - ximdng da dudc nghién citu trong thdi gian khd dai &
Thuy Dién, Nhit va cdc nudc khic. Vién Dia ky thudt Thuy
Dién ciing vdi Linden — Alimak A.B va gido su Beng Broms da
dp dung rdng rai k§ thuit coc dit — xi ming cho nén méng va
cong trinh d4t, bao gdbm cd khdi ddp va hd dao trong dat sét
y&u tir nhitng ndm 1970. Phudng phép tron siu (Deep mixing
method — DMM) ngay tai chd trong dit dudc bit ddu & Nhat tir
cudi nhifng nam 1970 (Terashi, 1979; Kawasaki, 1981; Suzuki,
1982), tit yéu cdu cdi tao dit y&u cho cdc cong trinh cdng.
Ngay nay, phudng phép trén dudi siu DMM dugc diing cho
mong cla cic cong trinh xdy dung trén dit nhu nén dudng, nha
&, kho chita, bdn dau v.v...[5],[6].

Tai DPéng Nam A, coc dat-voi/ximing chua dugc théng
dung vi Iy do chi y&u 12 thi€u cdc mdy méc thi cong, chi phi
khai thic voi s6ng tinh khi€t cao. Nhung ngudc lai coc dit-  Hink 1. Cdi tao nén ddt yéu bing phuong
ximédng 4p dung cho cdc loai dit sét ven bién c8 k&t thudng, c& phdp cft ximdng - ddt [7]
k€t trudc nhe va biin hitu cd, thudng gip tai mot s§ thanh phd

16n nhv Bangkok, Manila, Jakata, Handi, TP. H6 Chi Minh, Cin thd sé& 12 gidi phdp gia c¢6 hap din va
kinh le
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Tai Viét Nam, cong nghé coc dit-vdi/xi ming bit ddu nghién cifu vao nim 1980 véi sy gidp do
clia Vién Pia ky thuit Thuy Pién (SGI). P& tai nghién cdu dugc Bd Xdy Dung nghiém thu vao nim
1985 va da dudc dp dung cho mot s6 cong trinh din dung va cong nghiép & Ha Noi va Hdi Phong.
Céng trinh ddu tién & phia Nam do cong ty Hercules k€&t hop v6i cong ty phat trién k§ thuat xdy dung
thi cong 1a cong trinh Téng kho xdng diu Hiu Giang tai khu cdng nghiép Trd Néc, TP.Can Thd vao
diu nim 2001 véi khdi lugng khodng 50.000m dai coc.

Khi tdc dong dp luc phin b6 déu o 1én nén ddt c6 hé coc ddt — xi ming, Vi coc ddt — xi ming
ciing hon nén da't y&u xung quanh cdc coc nén hé coc ti€p nhén ng suit o, 16n hon nhiéu 14n so véi
{tng suat ti€p nhéan bdi dit yéu o, [2].
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Hinh 2. Pon nguyén coc ddt trgn va vang dnh hudng

Goi a, ty dién tich thay th& 1a ty s6 giita dién tich cia coc dat - xi ming véi dién tich mot don nguyén

, 4,
xem xét: d, =——-—r
A, +4,
Trong dé: A,- dién tich ngang clia coc dit — xi ming

A.- dién tich ngang cla dit y&€u xung quanh coc trong mdt don nguyén xem xét.
Khi nén dit — coc ciing chiu tdi, @ng sudt trung binh o trén dién tich mdt don nguyén tudng {ng
v8i ty dién tich thay thé di cho a,, dugc biéu thi nhu sau:
o(ActAL) = 0As+ 0. A= OA;+ 0. (A-A))
0,4, 3 P (4-45)
4,+4,) (4,+4.)
o= ga;+ ol-ay)

O'=( ZO'Jas'l“a‘c(l_a“.)

Chia c4 hai v& cho o, ta c6 duge: -2 = gias +(1 ~ ag): na,+1-a,
. T }
. ~ a A 2, 0 CTT
v@in 1a hé so tip trung Ung sudt: n=—
o
c
Né&u méng dii ciing toan don nguyén xem xét c6 cung d6 lin, theo phuong phép tinh lin nén dan hdi
= $ E.\'
c6 thé suyra: n= =—
CTC IEC

D& dang suy ra quan hé @ng suit trung binh va #ng sudt o, tic ddng 1&n coc v o, trén dat y&u
xung quanh coc theo céc biéu thic sau:
o . no
oc,=F——— Vi o, =
[1+(n-1)a,] [1+(n-1a,]
Tir ddy , d6 lin clda nén dat sau gia c6 dugc tinh:

S= _g.zo—w,h‘ cho tdi phdn bd trén dién tich hitu han
i  S= Tsﬁ"a“ H cho tii phan b& déu kin khip, [2].

c
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N&u mdt nén dit y&u diy 20m, module bién dang 800 kPa, chiu mot tdi phan b déu kin khip
100 kPa. P6 lin ciia nén dit y&u khdng cé gia cd va c6 gia cd coc dit trdn xi ming vdi cdc mit do

coc va tinh chat dat tron khdc nhau dudc gidi thiéu trong bdng 1.
Bing 1. B liin nén ddt khdng gia cd' va cd gia cd coc ddt tron xi mdng

a n o, (kPa) D6 lin S (cm)
0 1 100 200

0,1 5 71,43 143

0,2 10 35,71 il

0,3 20 14,93 30

Khuyé&t diém cda coc dit trdn xi ming/vdi 13 khi nén sét ning s& kém tac dung do hat sét va
hat xi ming c¢6 ciing kich thudc nén tdc dung lién k&t khong that t6t, cdn phdi c6 sgi xic tdc s& 6t
hon, sdi xiic tic ¢6 thé 1a sgi polymer hoic sdi xd dira, 12 sdn pham sin c6 rit nhi€u & Nam bo.

2. DPAT TRON XI MANG - SOI XG DUA.

Dé& c6 thé gia ting thém nifa sic chdng cdt va 6n dinh khai d4t gia ¢ xi ming, ching 16i da thi
tron thém sdi xd dira vao hdn hgp dit — xi madng, nhim c6 mot hé coc dit tron citng hon khi chi tron
vdi chat k&t dinh xi mang hoac vdi, k€t qud thu nhin dudc rat t6t va c¢6 khd ning dng dung vao thi
cong gia cd nén.

Téng quan vé sgi xo dita

3 Péng bing song Citu Long, ngudn nguyén liéu xd dira hang nam la rt 16n ma viéc skt dung
con rat it. Qua kinh hién vi dién ¥, hinh thdi s¢i xd dita c6 dudng kinh tir 100-300pm. Trén bé mit sgi
x0 dira ty nhién c6 nhiéu 18 rdng li ti, dudng kinh 16 réng khodng 5-10um. Mit cit ngang sdi ¢6 cdc
vich t& bao sgi bén trong, nim ngang va doc trong s¢i dugc mit xich v6i nhau tao cdc dng & vudng
chita lignin, hemicellulose, pectin, (hinh 3), cellulose 1a thanh phz‘in chinh cia vidch t€ bao.
Hemicellulose va lignin lién k&t cdc t&€ bao sgi lai tao dang v6 dinh hinh.

Tinh chit co ly cia sgi xd dira [7]:

Soi xd dira théng thudng cé cdc dic tinh sau: chiu dugc nudc min, cé tinh din hdi va nhit 1a
cdch 4m tSt. Ngodi ra xd dira cdn ¢6 tinh chiu nén t6t. Do d6 ngudi ta thudng ding lam vt liéu dém
hay déng bao cho cdc sdn pham khdc trong qud trinh vin chuyén.

Bdng 2. Tinh chdt co Iy cia mét vai loai sgi thuc vit [7]

Loaisg Bon vi Xd dira Bd mia Tre Day
Tinh chit

Chiéu dai sgi mm 50-350 - - -

Pudng kinh sdi mm 0.1-0.4 0.2-04 0.05-0.4 0.1-0.2
Ty trong 1.12-1.15 1.2-1.3 1.5 1.02-1.04
Modul young GPA 19-26 35-40 26-32

Cudng dd kéo MPA 200-120 170-290 350-500 250-350
Bi&n dang phd hiy % 10-15 - - 1.5-1.9
Dé hiit nude %o 130-180 70-75 40-45 -

Vé d6 bén ciia sdi xd dira: ngudi ta di ngdim miu sdi xd dira t nhién trong nudc vdi biao hoa,

sau d6 thir cuding do kéo dat k€t qud 3 bing 3:

Bdng 3. P bén ciia sgi xv diva [7]

Piéu kién Thdi gian Sdi xd dira
i Luc kéo (N)
Maiu xd dira te nhién 0 9.1
Mau ngdm nudc vdi bio 7 ngay 9.7
hoa trong 28 ngay 11.5
90 ngay 5.8
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Céc miu ngdm trong nudc vdi bio hoa & wdi 7 ngdy va 28 ngay c6 cudng do kéo diit cao han
miu sgi xd dira & diéu kién tu nhién. Didu nay ching té ring s¢i xo dira khéng bi phd hiy trong thdi
gian ddu. Va dac biét, khi sgi sd dira thim nudc, cudng d kéo cé cao hon mot it. Nhung sau 90 ngay,
cudng do ciia sgi xd dira gidm manh chi con 63.7% cudng do. Nhu viy, khi ti€p xiic ldu dai trong moi

trudng kiém, sgi bi phan huy. Su phén hiy nay
do Lignin va Hemicellulose cé tinh hit 4m 18n,
bi mém khi c6 nhiét dd cao. Lignin ciing lam
gidm tinh lién két s¢gi d8i v6i ximing va s& bj
hoa tan trong moi trudng kiém xi ming, lam hu
hai sgi.Chinh vi viy khi ding sgi sd dira dé€ x( ly
nén ddu tién phai loai bo lignin. Theo nghién ciu
cia TS Nguyé&n Vin Chdnh, Bd mén Vit liéu
Xay dung Khoa KT Xay dung, dé tach lignin ra
khdi sdi ta c6 thé sl dung dung dich kiém NaOH
(5g/1), & nhigt do 100°C, dp sudt thudng, thdi gian
xif 1y 1a 60 phiit. Sgi xo dira sau khi tdch lignin s& . °
c6 trong lugng gidm 17.47% so véi trong lugng A
ban didu. Sau x{ 1y, sgi xo dira tdn tai lau dai
trong hon hgp dit-xi mang — voi — sdi xd dira.

3. CAC KET QUA THI NGHIEM HON HQOP PAT - XI MANG - S1 XU DUA

Chiing t6i di ti€n hanh thi nghiém & phdng thi nghiém Co hoc ddt va Vit ligu Xay dung Khoa
K§ thuit Xay dung — Trudng Bach khoa — dai hoc Qudc gia TP. H6 Chi Minh, khd nhiéu miu dat yéu
dudc tron v6i nhitng ham lugng va ty 1€ xi ming, s dira khdc nhau va dé ninh k&t sau 28 ngay. Cudng
dd khdng cit dugce xdc dinh bing thi nghiém nén don (nén mét truc ¢6 nd hong).

CHUAN BIMAU THi NGHIEM

Hinh 3. Hinh thdi sgi xo dita qua kinh hién vi [7]

Dit bin sét dudc 1dy tif khu “khi- dién- dam” Ca mau, ximidng pooclang puzolan, s¢i xd difa da
x{ 1y, dung dich phu gia déo. Tinh chit cd 1y ciia cdc vatliéu hon hdp trdn.

Tinh chit co 1§ clia di't yéu nguyén dang c6 céc chi tiéu cd ban nhiv sau: Thanh phin hat: san: 0%;
cdt min: 1.8%; dit bdt: 33%; Sét: 65.2%. Tinh cht co 1y: gidi han 16ng: 71.5%; gidi han déo: 37.7%;
D6 pH = 6.0; khdi lugng riéng tu nhién: yw=1.46g/cm’; 46 &m tu nhién: w= 76.7%; hé s6 rong: e =

2.148; sitc chiu nén mot truc: q,= 9 kPa.

Pic trung khéng cit cho bdi thi nghiém cit tryc ti€p: ¢ = 3°, c = 6 kPa

Pic trung khdng cit cho bdi thi nghiém nén 3 truc UU

: $=3%%2;c= 19,6kPa

Dic trung khdng c4t cho bdi thi nghiém nén 3 truc CU: ¢, = 6°35; ¢, = 19,6 kPa; = 24%20; ¢’=

5,3kPa
Chi s6 nén: C. = 0.893; hé s& cd két: C,=2x10™ cm?/s;
Mé dun bién dang: E = 800 kPa

Ximiing pooclang puzzolan (Ximing PCB40) c6 cdc tinh chit nhu & bing 4.

Bdng 4. Tinh chdt ciia ximdng PCB40 dung lam TN ([3], [7])

Tinh chit Tiéu chuin
D6 min 85% lot sang N°008
Ty trong 3.06 g/lcm’® TCVN 4030-1985
Dung trong 1.25 glem’ TCVN 4030-1985
Cudng dd nén
R, 210 kg/em? TCVN 4032-1985
R, 300 kg/em®
Rs 410 kg/em®
Thdi gian bit ddu ninh két 1h55phtit TCVN 4031-1985
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Thdi gian két thiic ninh két 3h
Lugng nudc tiéu chuin 30% k/lugng XM TCVN 4031-1985
Ty dién tich 2500-3000 cm?/g

S¢i xd dita 1iy & tinh Bé&n tre. Thanh phin ho4 hoc ciia sdi xd dira theo bang 5.
Bdng 5. Thanh phdn cia sgi xo dita [7]

Loai sdi Tro Cellulose Hemicellulose Lignin Pectin
% To Yo % %o Yo
Xd dira 1.44 32-43 0.15-0.25 40-45 2.75-4

Dung dich phu gia déo Nathalen sulfonate c6 cdc tdc dung lam phan tdn manh hat xi ming trong
d4t, gin cdc ion 4m xung quanh bé mit hat dit dé ddy nudc trong dit ra, ting d6 déo clia hén hgp,
1am ting do phin tdn sgi xo dira ddng déu trong hdn hgp dit trdn.
KET QUA THI NGHIEM

Trong bing 6 dudi diy, chiing t8i xin gidi thiéu mot s& két qua thi nghiém vé quan hé giita luc
dinh ¢, géc ma sit ¢ theo nhitng him lugng xi ming — sgi (X-S) khdc nhau dugc trdn vao dat gia c6
sau thdi gian dudng hd 28 va 35 ngay.

Bing 6. Quan hé ham lugng xi mdng X, soi S va ddc trung chéng cdt

Thdi gian 28 ngay 35 ngay
(Ximang-Sdi)(%) 8 11 14.5 21.5
¢ (dd) 16.73 22.63 23.94 36.59
c (kPa) 24 24 26 179

Theo két qua trén, géc ma sdt ting rd rét theo him lugng xi ming va sdi, do sy hién dién cla
sdi tao dudc ndi k&t dinh cda hat xi ming va dét.

Trong khi d6, k&t qua cdc k&t qud thi nghiém nén don (nén mdt truc cé nd hong) trén nhitng
mAu thi nghiém véi cdc ham lugng trdn khac nhau cho thiy him lugng trdn vao dat t6i wu 1a 13% xi
ming va 1,5% sdi xd dira, (d6 thi 1), vdi ty 1 trén ndy module bi€n dang dat khodng 30 1an so véi dit
y&u ty nhién, titc 12 gdp 1,5 1dn so vdi dat chi trdn xi mdng khdng c6 sdi xd dira.

3.00 T T T T 1
2.75 = % —— T7%cement+1%fibre
2.50
—8— 7%cement+1.5%fibre
2.25
& 2.00 —A— 10%cement+1%fibre
2
[-T1]
E ket —¥— 10%cement+1.5%fibre
2150
«d
@ |95 —¥— 13%cement+1.5%fibre
[=]1] =
=
E=
1.00 —8— 13%cement+2%fibre
0.75 S
0.50
0.25
0.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
bi€n dang [1(%)

D4 thi 1. Quan hé ing sudt nén va bién dang ditng trong thi nghig¢m nén don theo ham lugng vdt liéu gia cd
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D6 thi 2. Quan hé img sudt nén va bién dang ditng trong thi nghigm nén don theo ham lugng syi.
Trong dd thi 2, cho thdy & ham lugng xi ming 13% ty 1& sgi xd dita 1,5% lai tt hon 2% sdi,
diéu nay cho thdy cd ty 1& xi mang va sgi xd dira tron vao dit yéu cé nhitng ham lugng t8i wu cin
phdi xdc dinh cho tirng loai da't y&u, trudc khi ing dung vao thuc t& cdng trinh.

4. KET LUAN

V6i ham lugng 18 wu 13%ximang+1.5%sdi xd dita+ phu gia déo thi hdn hgp gia ¢8 ¢ do bén
nén nd héng ting 30 1in so vdi miu dit ciing loai & trang thdi ty nhién, dng v&i thdi gian bdo dudng
28 ngay. D6 bén nén nd hong clia hdn hop gia c6 ciing phat trién theo thdi gian, nhung chi nén chon
gid tri § 28 ngay.

Khi gia c6 dat véi ximang-sdi xd dira dd Am clia hdn hdp so v6i dit wr nhién glam déng ké.
Ham lugng (X-S) khodng l3%x1mang+1 5% sgi xd dira, thdi gian dudng hd 28 ngay thi dd 4m ciia coc
ximidng dat-sdi gidm 27.4%. P56 4m gidm chi y&u do phdn iing hydrat hod ximing

Tém lai, vai trd clia sgdi xd dira lam ting dd cing (module bién dang) clia hén hgp trdn dat - xi
méng rdt rd ring véi ham lugng 181 wu 12 khodng 1,5%, gitp cho gidi phdp coc dat tron xi mang ting
19i th& so vdi cdc gidi phdp khdc, dic biét nhd phudng phdp nay glam dd hin cda nén gia ¢d nén
lugng da't ddp bl it hon. Tuy nhién, cdn phdi ti€n hanh thi nghiém c4n thin ham lugng trén cho mbi
loai di't y&u khdc nhau trudc khi 4p dung.

BEHAVIOUR OF SOFT SOIL-CEMENT-COCONUT FIBER MIXING

Chau Ngoc An
University of Technology — VNU-HCM

ABSTRACT: The paper was presented soft soil improvement by soil-cement column method, also
the mechanical behaviour soil — cement — coconut fiber mixing and results of direct shear test and
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unconfined compression test of soil — cement — coconut [iber mixing to increase strenght of soil —
binders column, is a well foundation method has been used in Viet Nam
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