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LE HO TUYET NGAN, HUYNH TRONG NHAN
NGO LE MINH, HOANG THI THANH HA
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V0 HOANG HUNG, TRAN DINH HOA,
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NGUYEN TRONG CHUC, MARIUSZ ZYCH,

DO THI MY DUNG, NGUYEN THI MINH HANG
PHAN QUANG MINH, NGUYEN VIET PHUONG,
PHAM THAI HOAN

LE THANH TRUNG, BACH VU HOANG LAN,
NGUYEN NGHIA HUNG, TRAN HUU BANG
DAO THI NHU

D0 THI MY DUNG, LAM THANH QUANG KHAI,
NGUYEN TRONG CHUC, DOAN VAN DUAN

TRUONG CONG BANG

NGUYEN QUOC TOAN, NGUYEN THI MY HANH
NGUYEN DUY LIEM, DO XUAN SON,

LAM NGOC TRA MY

VO VAN DAU, VO PHAN, TRAN VAN TUAN

TADUC THINH, NGUYEN THANH DUONG,

NGUYEN TRONG DONG, DANG QUANG HUY,

HO ANH CUONG, NGUYEN TAN SON

VO VAN DAU, TRAN VAN TY, DO ANH HAO,

LAM TAN PHAT

NGUYEN XUAN MAN, NGUYEN DUYEN PHONG,
NGUYEN DUY BAC VIET

VO VAN DAU, VO PHAN, TRAN VAN TUAN, TRUONG
TRUNG HIEU, TRAN NHAT LAM, NGUYEN NGOC EM
NGUYEN THI NU, TA THI TOAN, V0 NGOC BINH

LE BA DANH, PHAM DUY HOA, NGUYEN BINH HA,
CAO BAC DANG

PHAM DUY HOA, NGUYEN VIET PHUONG,

LE BA DANH

TRAN BA VIET, NGO VAN THUC, LUONG THE HUNG

HUYNH VAN HIEP, LAM VAN CHUC, HUYNH HONG,
BUI PHUGC HAO

LE HOAI BAO, BUI QUOC BAO

LE VAN TUAN, NGUYEN QUGC TOAN

TANG VAN LAM, VO KIM DIEN, BULGAKOV BORIS
IGOREVICH
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Dénh gid hiéu qua gidi phap cach nhiét phan mai cong trinh nha & ving Dong bang song Ctu Long
D0 thi ven bién viing Dong bang séng Ciu Long va téc dong tir hién tugng bién ddi khi hau

Phén tich dnh hudng cla mdc d an mon cot thép trong bé tong dén (ng x( cia dam bé tong
Théo ludn mot s6 van d@é vé két cau thép clta van khdu d 16n 6 Dong béng séng Ctu Long

Nghién cttu, dénh gid su hinh thanh cac vét niit nhiét cuc bd trong két cau bé tong khdi I6n & tudi
sGm ngay
Gidi phap khoi pha séng Tetrapod bé tong 1dp ghép than thién méi trudng

Ma hinh sd thi nghiém coc khoan nhéi phut vita thén coc

Phat huy gié tri di san kién triic do thi theo hudng kién tao thuang hiéu d thi dé thiic ddy nguén luc
phét trién do thi
Quan Iy cht lugng thi cong coc khoan nhoi

Quy trinh [3p tién d0 dy &n bang Iy thuyét tap mo
Lua chon phugng an st dung van khudn trong thi cong nha cao tang bang phuong phap AHP
(ng dung ro da vé luéi nhura chéng x6i bor ke trong mdi trudng xam thuic

Thiét 1ap md hinh vat Iy xac dinh sy phan bé tai trong doc truc clia coc trong hé mong be coc
Nghién cttu dé xudt cong nghé coc cat bién-xi mang-tro bay xit Iy nén dat yéu phuc vu xay dung viing
ven bién Ddng béng song (Gu Long

Phén tich sy lam viéc cia mong bé coc theo m hinh hé s6 nén
Gidi phap chéng sat 16 bar song, bién bang ké mém st dung bao sinh thai
Nghién ctiu quan hé tai trong va chuyén vi clla coc trong hé mong bé coc bang mé hinh ti 1& nhé

Khd ndng cdi tao dat than bun héa abQ,’ phén b tai khu vuic Kién Ggiang bang xi mang két hp véi
phu gia thly tinh Iéng

Nghién cttu ting dung bé tong Geopolymer cho két cdu dam du tng Iuc cong trinh cau hudng téi phat
trién bén viing

Nghién ciiu ting dung bé tong tro bay ct mén cho cong trinh ha tng ven bién huéng tdi phat trién
bén viing

Nghién c(fu ing dung bé tong siéu tinh nang trong xdy dung dam cau cho giao thong nong thon tai
Dong bang song Cliu Long

Nghién citu st dung hdn hgp dat va xi than d lam nén dudng giao thong

Nghién ctu mot s6 ddc tinh co hoc clia bé tong Geopolymer cdt lidu tai ché

Gidi phap thic day st dung tro, i nha may nhiét dién than lam vat liéu xdy dung trong xu thé nén
kinh t€ tudn hoan tai Viét Nam

Nghién ctiu st dung két hgp tro bay nhiét dién vdi xi 10 cao d€ ché tao bé tong chat lugng cao hat
min khdng xi mdng



Kha nang cai tao dat than bun héa abQ23
phan bé tai khu vuc Kién Giang bang xi mang
két hop vai phu gia thuay tinh long

Research on improving soft clay soil distributed in Kien Giang province by cement with

sodium silicate additive
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TOM TAT:

Mai truamg dia chéat khu vuc Kign Giang dege hinh thanh tir céc
tram tich tré gom nhiéu loai dat yéu khac nhau, trong da co dat
than biin hda ab07’. Dat than bun hda véi ham lrgng hitu co cao,
kha néng céi tao bing xi mang thuang khang hieu qué. Do da, dé
nang cao higu qua cia giai phap, can them céc loai phy gia khac
nhau. Bai bao trinh bay k&t qua nghién ciru cai tao d&t bang xi
mang vi ham lrgng 350kg/m® ket hap véi phu gia thiy tinh lang
ca ham legng khac nhau (0; 0.5; 1.0; 1.5; 2.0% so vai xi miang). Ket
qué nghién ctu cho théy, cuing da khéng nén nir hang cia dat gia
o ket hop vai thiy tinh long ca gig tri lén hon so vai dét gia cf
béng xi mang, ding thii, tinh bén cia han hop gia o duoc céi
thien. Ham lrgng thay tinh léng thich hpp nhat dé cai tao dat than
bun haa la 0.5%. Day a tién dé dé cai tao dét than bun haa tai Kien
Giang bing xi mang ket hop phu gia thiy tinh lang.

Tir khaa. D4t than bun haa; xi mang; thay tinh lang

ABSTRACT:

Geological environment of Kien Giang province distributed many
young sediments consisting of different types of soft sail,
including abl® organic soil. Organic soil with high organic content
which improves with cement is often ineffective. Therefore, it is
necessary to add additives. This paper presents the improvement
organic soil by cement of 350kg/m?® with sodium silicate additives
(0; 0.5; 1.0; 1.5; 2.0% compared to cement). The research results
show that the reinforced soil with cement and sodium silicate has
a higher unconfined compressive strength than that of reinforced
soil with cement. The suitable of sodium silicate to improve
organic soil with cement is [.5%. This is the premise to improve
the organic soil in Kien Giang by cement with sodium silicate
additives.

Keywords: Jrganic soil cement. sodium silicate

1.GIOI THIEU

Kién Giang la vung dat véi nhiéu tram tich tré, da phan la dat
yéu c6 tudi va nguén géc khac nhau. Mét trong nhiing loai dat gay
bat loi nhat dén viéc xay dung la dat than bun héa. Bat than bun
héa la loai dat c6 ham lugng hitu co I6n tir 10 dén 60%. Viéc céi tao
chung la hét stic kho khan. Khi cai tao dat bang xi mang, cac chat
hitu co trong méi trudng pH thdp sé ngan can qua trinh thay hoéa
clia xi mdng. Tu d6, sé lam gidm hiéu qua cdi tao. Chinh vi vay, phai
tién hanh cho vao céc phu gia khac nhau. Mét trong nhiing phu
gia c6 thé két hop dé cai tao la thay tinh 1dng. Khi cho vao trong
dat, ¢6 tac dung lam ting d6 pH cla méi trudng, thuc day phan
Ung thly hoéa cla xi mang, déng thdi tadc dung véi cac san pham

cla dat gia c6. Tu d6, tdng d6 bén va doé 6n dinh clia mau gia c6.
Chinh vivay, viéc dua cac phu gia nay sé lam tang cuong d6 va kha
nang chéng bién dang cda dat gia c6. T d6, lam hén hop dat gia
¢6 bén viing véi moi trudng xung quanh.

Trén thé gisi, mot s6 tac gid da nghién clu co sG clia phuong
phap cadi tao bang thay tinh ld6ng nhu Rjanhisuwn va nnk (Tran
Thanh Gidm, 2008), Stamachi (1933), Hossein Moayedi (2012), Huie
Chen va Qing Wang (2006). Cac két qua nghién ctu cho thdy, viéc
dua thay tinh 16ng lam cudng d6 khang nén cua dat tang lén rat
cao so vGi dat ban dau. Diéu nay cho thay, tinh uu viét cta phu gia
thay tinh [6ng trong viéc cai tao dat yéu bang phuang phép tron xi
mang.
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Tai Viét Nam, viéc st dung thady tinh 1dng lam chat phu gia dé
cdi tao dat yéu hau nhu chua dugc nghién ctu. Chinh vi vay, noi
dung bai bao nay dé cap dén viéc st dung thuy tinh ldng véi cac
ham lugng khac nhau, dé cai tao dat than bun hoéa bang xi mang
va xac dinh cudng dé khang nén clia hén hgp gia cé tir 7 ngay tudi
dén 180 ngay tudi. T d6, danh gia ban luan vé kha ning st dung
phu gia nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1.Vat liéu

P& nghién ctu anh hudng cta phu gia thuy tinh 16ng dén kha
nang cai tao dat than bun héa bang xi mang, ti€n hanh lya chon
mau dat than bun héa abQ>? tai khu vuc huyén Go Quao, tinh Kién
Giang. Mau dat dugc lay vé va xac dinh thanh phan va cac dac
trung co ly clia dat, dugc trinh bay & Bang 1. Trong dat c6 ham
lugng hat sét nhd (khodng 18%), khoang vat sét phé bién nhat
trong dat la 14%. Qua két qua nghién ctu, dat than bun héa ¢ d6
am, hé s6 réng, d6 réng, hé s6 nén 1an rat I6n. Khéi luong thé tich,
stic khang cat rat nho. Day la cac loai dat yéu can phai x ly va cai
tao.

Bang 1. Thanh phan va cac tinh chat co ly ctia dat than bun héa
abQ>?

D4t than bun hoa dugc lay tai cac hé khoan va lay 100% 16i
khoan, dugc bdo quan dadm bdo tinh nguyén trang va van
chuyén vé phong thi nghiém. Sau d6, tién hanh lua chon ham
lugng xi mang dé tron 1a 350kg/m?3 va ham lugng thay tinh 1dng
1a 0%, 0.5%,1.0%, 1.5%, 2.0% dé tao cac hén hgp dat gia ¢ khac
nhau, lan lugt dugc cac t6 hgp mau la TTLO; TTLO.5; TTL1.0;
TTL1.5; TTL2.0 - hén hgp gia c6 tron 0%; 0.5%; 1.0%; 1.5%; va
2% thay tinh 16ng. Ham lugng thay tinh 1dng dugc tinh theo
trong lugng cda xi mang.

D4t dugc tron déu trong may tron va chia thanh cac phan
déu nhau. Cac phan dat nay dugc tron véi ham lugng xi méng
va thay tinh ld6ng khac nhau. Lua chon ty 1& Nudc/xi mang la
0.8. D& ti€n hanh tréon hén hop dat + xi mang + thay tinh 1dng,
st dung may tron dé trén déu trong vong 5 phat. Sau doé, cho
hén hgp vao khuén c6 dudng kinh 5cm, chiéu cao 10cm. Viéc
cho vao khuén theo phucong phép dam rung dam bao mau
déng nhat, khéng bi réng gitia, khéng cé tui khi trong mau.

Mau dat sau khi duc xong, dugc bdo dudng theo tiéu chuan
Viét Nam TCVN 9403:2012, & ngay trong khudn va cho vao tu
dudng ho trong vong 3 ngay & diéu kién nhiét d6 25°C va do
am 95%. Sau dé, mau dugc bd ra khéi khudn va bao dudng
trong diéu kién tiéu chudn dén cac ngay tuéi 7, 14, 28,56, 91 va

Xi mang st dung trong nghién ctu nay la xi mang PCB 40 Kién
Luong do nha may xi mang Ha Tién, Kién Giang san xuat.

Thay tinh l16ng c6 thanh phan la NaSiOs c6 dé pH bang 11,
ham lugng NaSiOs bang 40.9%, mé dun M=2.5, ty trong la 1.45.

2.2. Phuong phap nghién ctiu
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T Chitiéu co ly Gia tri 180 ngay tudi. & méi ty I& trén tién hanh duc 3 mau dé thi
) 2-0.05mm 355 nghiém xac dinh cac gi tri trung binh, téng s6 lugng mau
1 Thanh phan 0.05-0.005mm 463 nghién ctu 1a 90 mau. Téng hop s6 lugng mau dugc trinh bay &
hat, % <0.005mm 182 bang 2. Tai méi ngay tudi tién hanh thi nghiém nén mot truc néd
Montmorillonit 4 héng theo tiéu chudn ASTM D2166, nén trén may nén véi t6¢c
it 14 d6 1.0mm/phut cho dén khi mau bi pha hay. Két qua xac dinh
Kaolinit 6 dugc cudng dé khé’ng nén né hong qu gﬁa hén hqp gia cé.
Clorit 2 Bang 2. Bang tong hop hén hgp mau gia ¢6 xi mang + thay
Thach anh 23-25 tinh léng (TBH+350 XM+TTL)
, | Thanh phén Felspat 3-5 o | Kihieuté Ty 18 gia c6 Ty lénuoc/ | 56 luong
khoéng vt Gotit 14-16 mau Xl mang mau
Amphibol it 1 TTLO TBH + 350 XM 0.8 18
Pyrit 4-6
Pyrophylit 5 2 | TTLOS XI\TA?LI-(').;C;)S'I?FL 08 18
Thach cao 14
Khodng vat khac Gipxit 3 | Lo x:\T/E: 30/305T0TL 08 18
3 Dd dm tu nhién, w,% 270 -
4 | Khéiluong thé tich tu nhién, y, T/m? 112 4 T 5 TBH +035° 08 18
5 | Khdiluong thé tich kho, y, T/m’ 029 XM+1.5% TTL
6 | Khdiluong riéng, A, T/m? 230 s 2.0 TBH +350 08 18
7 | Pobao hoa, G (%) 94.9 XM+2% TTL
8 D6 rong, n (%) 87.3 . L R
9 | He s6 réng, eo 6.906 3. KET QUA VA THAO LUAN
10 Gi6i han chay, Wi (%) 220 Sau khi thi nghiém xéac dinh cUc‘mg d6 khédng nén n& h'(“)ng qud
1 GiGi han déo, Wr (%) 162 c{ac ngay tudi 7, 14, 28, 56, 91, 1180, tién hanh tinh toan két qua va
12 1 Chise aéo, Ip (%) 58 lay gid tri trung binh cta ba mau. Két quéd nghién cdu dugc trinh
13 | Do set,B 512 bay & cac hinh 1 dén hinh 7.
14 | Stic khang cit khong thoat nudc, S, kPa 10.2 $ '
15 | Hé s6 nén lun, cm?/kG 0.165 . : i
16 | Ham luong hiu co,% 25-50 32 i P ‘ ’
17 [ Do pH 2.1 ; il - N :

Hinh 2. Két qua cuong do khdng nén ng
hdng ctia cac hon hop gia ¢6 (TBH + XM+
TTL) & 14 ngay tudi

Hinh 1. Két qua cuong do khang nén ng
hdng cta cac hon hop gia cd (TBH + XM+
TTL) 67 ngay tudi



Hinh 3. Két qua cudng do khang nén né
hong clia cac hon hop gia ¢6 (TBH + XM+
TTL) & 28 ngay tudi

Hinh 4. Két qua cuong do khdng nén né
hong clia cac hon hop gia ¢6 (TBH + XM+
TTL) 6 56 ngay tudi

Hinh 3. Két qua cudng do khéng nén ng
hdng clia cac hon hop gia 6 (TBH + XM+
TTL) 6 28 ngay tudi

Hinh 5. Két qua cutng do khédng nén ng
hdng cta cac hon hop gia 6 (TBH + XM+
TTL) & 91 ngay tudi

N yi
‘ | ZHI L [H

Hinh 6. Két qua cuong do khdng nén né Hinh 7. Két qua cutng do khéng nén ng
hong clia cac hon hop gia ¢6 (TBH+ XM+ hdng cda cac hdn hgp gia cd (TBH + XM+
TTL) & 180 ngay tudi TTL)

Tu két qua nghién ctu & cac hinh 1 dén hinh 7 cho thay, khi chi
cai tao dat thanh bun héa bang xi mang thi cudng d6 ctia hén hgp
gia c6 tdng. Theo ngay tudi, tir 7 dén 28 ngay, qu tang tu 66 dén
69kPa (tang 6%), sau do la gidm xuéng khi bdo duéng & 56, 91 va
180 ngay tudi. & 180 ngay tudi thi cudng d6 chi con 49kPa (gidm
28,9%) so Vdi qu 6 28 ngay tudi. K&t qua nghién clu nay cho thdy,
hiéu qua cai tao dat than bun héa bang xi mang kém.

Khi cai tao bang xi mang két hop véi 0.5; 1.0; 1.5; 2.0% thay tinh
I6ng cho thay, qu ctia hdn hgp TBH+XM+TTL déu tang so véi cla
hén hgp TBH+XM & tat ca cac ngay tudi, va qu clia cac hén hop nay
cling tang theo thai gian bao dudng.

Khi thém 0.5% thay tinh 1dng vao thi qu & cac ngay tudi 7, 14,
28, 56, 91,180 tang lan lugt la 338.5; 353; 356.5; 409.2; 598.1;
702.0% so vé&i qu clia hén hgp TBH+XM.

Khi thém 1.0% thady tinh 1dng vao thi qu & cac ngay tuéi 7, 14,
28, 56, 91,180 tang lan lugt la 198.5; 251.5; 256.5; 286.2; 430.8;
559.2% so v&i qu clia hédn hgp TBH+XM.

Khi thém 1.5% thay tinh 1dng vao thi qu & cac ngay tudi 7, 14,
28, 56, 91,180 tang lan lugt la 190.8; 216.7; 211.6; 267.7; 419.2;
477.6% so vGi qu clia hén hgp TBH+XM.

Khi thém 2.0% thay tinh 1dng vao thi qu & cac ngay tudi 7, 14,
28, 56, 91,180 tang lan lugt la 170.8; 201.5; 213; 256.9; 398.1; 446.9
% 50 vGi qu clia hdn hop TBH+XM.

Cac két qua nghién ctiu cing phu hgp véi cac nghién clru cla
cac tac gia trén thé gidi. Hossei Moayedi va nnk (2012) da st dung
thady tinh 16ng (Na:SOs) néng d6 3mol/l trong én dinh hitu co va
cho két qua cudng do khang nén clia dat cai tao tang 220% so Vdi
cudng d6 khang nén cda dat. Huie Che va Qing Wang (2006) cling
nghién ctu khi cho thém phu gia thi cudng dé nén ciling déu ting
so v@i khi chua cé phu gia.

Su tang cudng dé cta hén hgp gia c6 dat than bun hoéa véi xi
mang khi thém phu gia thay tinh 16ng vao cé thé la khi dua phu
gia thay tinh 16ng, d6 pH cla nudc da thay déi, d6 pH tré thanh
mai trudng kiém va sé thic ddy phan ting hoa ly véi xi mang va cac
thanh phan cla dat. K&t qua nay thé hién ré khi thém thay tinh
16ng (0.5; 1.0; 1.5;2.0%) vao nudc c6 d6 pH=7 thi d6 pH tang lén lan
lugtla 10.3;10.5; 10.6 a 10.6.

Cac két qud & cac hinh tir 1 dén 7 cing thé hién hién anh
hudng clia ham lugng thuy tinh 1dng téi cuong dé khang nén né
héng cta cac hdn hgp gia . Tu két qua nghién ctu cho thay, khi
ham lugng thuy tinh 16ng tang dén 0.5% thi qu & cac ngay tudi la
I6n nhat. Sau d6, ham lugng thuy tinh 1dng tang 1én 1%; 1.5% va
2% thi qu cia hén hgp giam dan. Tuy nhién, qu ctia cac hén hgp gia
¢6 nay van Ién hon nhiéu so véi qu ciia hén hgp gia ¢6 xi mang
khoéng cé thuy tinh 16ng. Su suy gidm clia cudng dé theo thai gian
khi gia c6 dat than bun héa bang xi mang ciing dugc cai thién.
H6n hogp gia c6 cé qu tang theo thoi gian. Ly gidi cho sy gidm
cudng do ctia hén hgp gia c6 khi thém vao 1.0; 1.5; 2.0% thay tinh
I6ng la do, trong moi trudng do6 pH thich hop cho cai tao dat bang
xi mang la 12.4 (Nguyen Duy Quang va nnk, 2012). Néu cu tiép tuc
tdng thay tinh 1dng, thi d6 pH lai tiép tuc ting, c6 thé dat muc 13,
14, khong thuan Igi cho qua trinh thly phan clta xi mang, do dé
cudng dé clla mau gia ¢é giam.

4, KET LUAN

Tu két qua nghién ctu thuc nghiém rat ra mot s6 nhan xét sau:

Dat than bun héa la loai dat c6 ham lugng hiu co 16n, ¢6 stc
chéng cat nho va kha nang bién dang kém. Khi cai tao bang chat
két dinh xi mang thi hiéu qua cai tao thap, cudng dé khang nén n&
héng tang dén 28 ngay tudi, sau do lai c6 xu hudng gidm khi bao
dudng dén cac ngay tudi 56,91 va 180.

Khi gia c6 dat than bun hoa bang xi mang két hgp véi 0.5; 1;
1.5; 2.0% thay tinh 16ng thi cudng d6 nén n& hén ctia hén hgp gia
c6 tang tir 170.8 dén 702%.

Ham lugng thay tinh 16ng t6i uu dé gia ¢ dat than bun hoa la
0.5%, qu cla hon hgp gia ¢6 tang tir 338.5 dén 702.0% so Vv&i qu
cla hén hgp TBH +XM.

K&t qua nghién ctu cho thay tinh uu viét cia phu gia thay tinh
I6ng khi cai tao dat than bun héda, lam tang cudng dé ctia hén hop
gia ¢6 va cai thién dugc tinh gidm cudng do theo thai gian cla dat
than bun héa khi cai tao dat bang xi mang.
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