ANH HU'ONG CUA TY LE NU'O'C TRON DEN CHAT LUQNG
DAT LOAI SET YEU CAI TAO BANG XI MANG
VUNG PONG BANG SONG CUPU LONG

1. PAT VAN PE

VU NGOQC BINH', PHAM HONG CUONG™

Effect of water ratio in the quality of soft clayed soils improved by
cement in Mekong Delta

Abstact: The quality of soft soil improved by cement dependis on many
factors such as condition, origin of soil, component charactistics, cement
content,etc. In addition, the strenght of the cement soil depends on the
technology and method of construction as the water ratio. Research
results in the laboratory with soft clay soil (mud clayed and peat) in the
Mekong Delta showed that: with the amount of water added was 50percent
of cement, the strength of the reinforced soil was only 30 to 59 percent
compared to the non- watered soil (mud clayed soil) and 50 and 78
precent (peat soil). With the amount of water added is equal to the amount
of cement (W/c=1), the sample strenght is only 16 to 32 percent less than
that of non- water(peat)

Keyword: Improvemet of soil, soft soil clay, curing time, unconfined, ratio
of mix water

nghé tron khé (DM), tron udt (WM), tron tia

Cong nghé cai tao dat yéu bang xi ming da
dugc nghién ctru va Gmg dung trén thé gidi tur
nhitng nim 1960 cua thé ky trude, dén nay da
c6 nhiéu nghién ctu vé cong nghé, thiét bi.
Hang nam tai cac nudc nhu Thay Dién, Phan
Lan, Nhat Ban, Trung Quéc da su dung hang
triéu m® xi mang dé gia c6 nén dit yéu [1]. O
Viét Nam, cong ngh¢ nay cling dugc nghién ctru
tr naim 1967 dén nhirng nim 1980, tuy nhién
dén dau nhitng nim 2000 moi trién khai tng
dung tai mot s6 du an thudc céac nganh giao
thong, xay dung, thay loi,...dén nay cic cong
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(JG) da duoc ung dung kha rong rai.

Tai ving dong bang song Ciru Long, dit yéu
phan b kha phd bién ngay trén mit dat ty nhién
dén trén 20m, da phﬁn la cac thanh tao tré co
tuéi Holocen, c6 ngudn gdc khiac nhau nhu
song, bién, hdn hop soéng - bién, ddm iy viing
vinh, song - dam lz‘iy, bién - dam léy [3], thanh
phan cua dat yéu 1a sét, sét pha trang thai déo
chay dén chay, bun sét, bun sét pha, than bun
hoéa,.... Chinh vi vay, viéc xdy dung cac dang
cong trinh & ddy can c6 bién phap xir 1y nén dat
yéu. Mot trong nhitng giai phap da dugc ap
dung 1a cai tao d4t bang xi ming, tuy nhién
cuong d6 dat gia ¢b phu thudc vao nhiéu yéu tb
nhu dic diém thanh phin cia dat bao gom
(thanh phén hat, khoang vat, hoa hoc, kha nang
trao doi cation, ham luong mudi hoa tan, hitu
co, pH) [2], ham lugng xi mang va ty I¢ nudc
tron (nudce/xi). Ty 1€ N/x chinh 1a lugng nudc
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duoc thém vao trong qua trinh ché tao mau ciing
nhu dugc thém vao trong qud trinh thi cbng tuy
thudc vao phuong phap tron (tron kho, tron uot
hay tron tia) co anh hudng rat lén dén chat luong
dat cai tao. Endo, 1976 da nghién ctru anh huong
ctia lugng nudc cua dat ¢ vinh Tokyo [1] bang
cach cho ham luong nudc thay doi tir 60 dén
120% vé6i ham luong xi mang dung gia ¢d tir 5
dén 20%. Két qua thi nghiém ¢ 60 ngay cho thay
cuong d6 mau déu giam véi moi ham lugng.
Trong nghién ctu nay, nhom tac gia da
nghién ctu va phan tich 4nh hudéng cia ham

luong nudc tron dén cuong do dét cai tao béng
xi ming véi dat bun sét (6 Hau Giang va Ca
Mau) va than bun hoa (¢ Kién Giang).

2. PAC PIEM PAT NGHIEN CUU

Mau dat nghién ctru dugc tién hanh vé6i 3 loai
d4t 1a bun sét (amQ,*>,) phan bb & Vi Thanh —
Hau Giang, day 10 dén 15m; dat than bun hoa
(abQ>1) phan bd ¢ GO Quao — Kién Giang, day
10 dn 12,5m va dét bun sét (amQy>;) & thanh
phé Ca Mau, day 17,7m. Cac dat trén duoc
nghién ctu vé dic tinh co 1y, két qua thi nghiém
dugc trinh bay tai bang 1.

Bing 1: Pic tinh co Iy ciia dat nghién ctru

Diadiém | TPVi | GoQuao, Diadiém | TP.Vi |Go Quao,
Thanh, K.Giang Thanh, | K.Giang
H.Giang | (Thanbun TP Calay H.Giang | (Than TP calay
(bun sét) héa) tinsc) (bun sét) | bun héa) fbin )
Chi tiéu Chi tiéu
;; - Nhém hat cat (%) 355 66,5 07 )= % Chi s6 déo Wn (%) 215 64.2 35,6
i‘l - Nhém hat bui (%) 240 15,3 60,9 ° ':‘_( Dy sétB 1,16 1.77 1,19
;-(E% - Nhém hat sét (%) 40,5 18,3 384 = Goc maséttrong @ (d9) | 3032 2004 2038’
Do am TN (%) 66,5 285 80,3 % g Lyc dinh C (kPa) 373 1.47 373
KLTT tw nhién yw (T/m3) 1,57 1,13 1,52 S HS nén ln a2 (cm?kG) | 0,368 1.649 0,668
= KLTT khd ye (T/m3) 0,94 0,29 0,84 § £ |Su (kPa) 17,36 10.10 15,10
;% KL riéng ys (T/m3) 2,59 1,90 2,64 = 8 Su’ (kPa) 3,92 3.24 46
5 Dg béo hoa G (%) 98,5 98,6 99,0 | Md dunBD Eo (kPa) 676.7 490.3 882,6
Do rong n (%) 63,6 84,6 68,16 | Strc chiu tai QU, Ro (kPa) 324 17.7 32,36
Hé s6 rdng €0 1,745 5492 2,141 HS thim, K (cm/s) X105 52,1 12.8 1,05
= % Gigi han chay Wr (%) 62,0 2358 73,6 | Thi nghiém SPT, N3o 2 1 1
© 5 Gigi han déo We (%) 34,6 171,6 38,0 | Ham luong hitu co (%) 2,97 26.56 5,08

Tir két qua thi nghiém cac chi tiéu co ly cta
dat tai cac viing nghién ciru cho thiy: dat nghién
ctru déu 1a nhitng 16p dat yéu (bun sét va dat
than bun hoa). Dét ¢6 tinh chat xay dung kém,
hé s& nén lan 16n, stc chiu tai nho, hé sb rSng
16n. Cac loai dat nay khi xdy dung céc cong
trinh déu phai c¢6 cic bién phap cai tao chung
hoac giai phap mong thich hop.

3. KET QUA NGHIEN CUU CAI TAO
PAT BANG XI MANG VOI TY LE NUOC
KHAC NHAU

Mau duoc ché bi duoc tién hanh theo phuong
phap tron khé TCVN 9403-2012 [4] ngoai ra cO
tham khao tiéu chuan JGS 0821-2000 cua Nhat
Ban va tiéu chudn DBJ08-40-94 cia Trung
Qudc [5]. Mau duoc bao dudng trong diéu kién
bao hoa sau d6 thi nghiém nén mot truc khong
han ché nd hong theo tiéu chuan ASTM D2166
[6] & cac ngay tudi 7, 14, 28, 91 va 180 ngay
trén thiét bi may nén ba truc.

3.1. Két qua nghién ciru véi dat bun sét
(amQ,*%,) ¢ Hau Giang
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Trim tich dét loai sét (amQ,*>,) phan b
kha rong rdi trong khu vuc tir Hau Giang dén
Soc Trang, Bén Tre, Tra Vinh [3], thanh phan
cha yéu 1a bun sét 1an hiru co, chiéu day trim
tich tir trén 10m dén 20m. Két qua nghién cau
cai tao dat bun sét ¢ thanh phé Vi Thanh, tinh
Hau Giang véi xi mang Ha Tién PCB40, ham
luong 350 kg/m® véi ty 16 N/x=0 (tron xi ming
véi dat nguyén trang) va N/x=0,5 (luong nudc
bang 50% luwong xi ming) duoc trinh bay tai
bang 2, hinh 1.

Bang 2: Két qua thi nghi¢m CPKN
(dat bun sét - amQ,*?, & Hau Giang
voi ty 1€ nwoc khac nhau)

Cuong d6 khang nén (qu,kPa)
Ngay tudi| BSHG- BSHG- | q.*/q.°
HT350-0% | HT350-50%
7 552,6 277,6 0,50
14 943,9 302,2 0,32
28 1021,3 359,9 0,35
91 1082,8 470,0 0,43
180 1231,9 511,5 0,42

Tur két qua thi nghiém xac dinh cuong do
mau dat bun sét & Hau Giang cai tao & cac ngay
tudi khac nhau véi ty 16 N/x= 0 va N/x=0,5 cho
thiy, cuong dd6 miu khi thém lrong nudc bang
50% lwong xi ming chi bang 32% & 14 ngay
tudi dén 50% & 7 ngay tudi so véi mau khong
thém nudc, q.>° = (0,32+0,50)q.’, trung binh
qu50 tb — 0,41qu0.

1400
1200 =
1000 /

800

600 /

400 "
" ]

—— BSHG-HT350 - 50%

Cuong d khang nén (q,, kPa)

200

7 14 28 56 91
Théi gian bdo dwdng (ngay)

Hinh 1: Anh huéng ciia leong nudc trén
(dat bun sét - amQ,>>, ¢ Hdu Giang)

3.2 Két qua nghién ciru véi dat than ban
héa (abQ,%) & Kién Giang

Tram tich (abQ.*;) phan bb khéa phéd bién tai
vung DBSCL, kéo dai tir Ha Tién, Rach Gia dén
Giong Riéng, GO Quao, Vinh Thuan thudc tinh
Kién Giang, mot phan phia Tay Nam huyén Vi
Thanh, Vi Thiay, Chau Thanh A dén Phung
Hiép (Hau Giang), Thanh Tri (Soc Tring), Bam
Roi, Cai Nuéc (Ca Mau), ...[3]. Trong tram tich
nay phan Ién 1a dat ban sét 1an hitu co, chiéu
day tir 10 dén 20m, dac biét nhiéu noi gap dat
than bun héa nhu & GO Quao, Rach Gia (Kién
Giang). Chiéu day 16p than bun tir 4 dén 7m.

Két qua nghién ctu cai tao dat bing xi mang
v6i dat than bun hda Iy tai x3 Vinh Hoa, huyén
GO Quao, tinh Kién Giang bang xi ming Ha
Tién PCB40, ham luong 350 kg/m® voi ty 16
N/X=0; 0,5 va 1 (lwgng nuéc bang 100% lugng
xi mang) dugc trinh bay tai bang 3, hinh 2.

Bang 3: Két qua thi nghiém CPKN
(d4t than bun héa - abQ.* ¢ Kién Giang véi ty 1&é nwéc khac nhau)

A X Cudng do khang nén ¢ cac ngay tuoi (qu, kPa)

Ky hiéu mau 7 14 28 56 o1
TBH-HT350 -100% 64,7 89,9 93,4 64,9 51,8
TBH-HT350 -50% 194,1 213,7 218,7 255,0 162,8
TBH-HT350 -0% 2481 281,6 415,8 348,1 323,5

Qu 0>’ 0,33 0,42 0,43 0,25 0,32
o 1g,° 0,26 0,32 0,22 0,19 0,16
q."/q.” 0,78 0,76 0,53 0,73 0,50
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Tu két qua thi nghiém xac dinh cuong do
mau dat than bin héa ¢ Kién Giang cai tao bang
xi ming & cAc ngay tudi khac nhau vaoi cac ty ¢
N/x=0, 0.5 va 1 cho thy, cuong d6 mau khi
thém lugng nudc bang 50% lugng xi ming chi
bang 50% (& 91 ngay tudi) va 78% (& 7 ngay
tudi) so voi miu khoéng thém nudc, q>° =
(0,50+0,78)q.’, trung binh q,°™ = 0,66q,’; mau
them 100% nudc (N/x=1) bang 16% (& 91

lwong nudc bang 50% lwong xi ming chi bang
32% (¢ 14 ngay tudi) dén 59% (¢ 91 ngay tudi)
so voi miu khéng thém nuéc, q° =
(0,30+0,59)q.’, trung binh g,*°® = 0,43q.°.

Bang 4: Két qua thi nghiém CPKN
(d4t bun sét - amQ,%; & Ca Mau véi ty 1
nuwoc khac nhau)

ngay) dén 32% (¢ 14 ngay) so véi mau khong Cuong do khang nén (qu,kPa)
thém nuéc, qu'%° = (0,19+0,32)q.0, trung binh | Ngay BSCM- BSCM- | /g,
0,'%™ = 0,23q,". tdi | HT250-0% | HT250-50%
7 565,4 185,0 0,33
"0 14 643,8 1936 0,30
o || emmsosos | 28 822,6 276,7 0,34
2300 91 9514 565,7 0,59
2 250 //\ 180 1008,5 5754 0,57
£ 200 ——
§, 150
% 100 I _ 1200
50 s — . :—21000 —— BSCM-HT250-0% .
0 = —=— BSCM-HT250-50% /
’ ';: i b'zz &ng ( '56) " El //
o1 gian bao dwong (ngay :'_(
; 600 — /.———li
Hinh 2. Anh hwéng ciia lwong nwdc trén f 10 //
(dat than bun héa - abQ,%; & Kién Giang) Y200 1w o
0
3.3. Két qua nghién ciru véi dat bun sét 1an ! o w A 180
Théi gian bao dwéng (ngay)

hitu (amQ,%) & TP Ca Mau

Tram tich (amQ,%) phan bé tai cac khu vuc
thuoc céc tinh ven bién Nam Bo tir Tra Cu tinh
Tra Vinh, Long Phu tinh S6c Trang, Vinh Loi,
Bac Liéu tinh Bac Liéu dén thanh phé Ca Mau,
huyén Tran Vian Thoi, Théi Binh tinh Ca Mau
[3]. Thanh phan tram tich cha yéu I1a bun sét,
chiéu day tir 12 dén 18m. Két qua nghién cau
cai tao dat bang xi ming ctia dt tai thanh phé
Ca Mau véi xi mang Ha Tién PCB40, ham
lwong 250 kg/m?, ty 18 N/x=0 va 0,5 duoc trinh
bay tai bang 4, hinh 3.

Tur két qua thi nghiém xac dinh cuong do
mau dat bin sét & Ca Mau gia ¢ voi xi mang &
c4c ngay tudi khac nhau véi ty 18 N/x=0 va
N/x=0,5 cho thdy, cudong d6 mau khi thém

Hinh 3: Anh huéng ciia lwong nudc trén
(ddt bun sét - amQ,%; ¢ Ca Mau)

Nhu vay khi thém nuéc vao dat dé tron xi
mang thi cuong d6 mau dat giam déng ké so véi
mau khong thém nudc. Véi dat bun sét ¢ Hau
Giang va Ca Mau ¢6 ham luong hitu co tir 2,97
dén 5,08%, cuong d6 mau ting theo thoi gian
bao dudng. Mau than bun hoa ¢ Kién Giang, do
trong dat c6 ham luong hitu co cao (26,56%,
bang 1) ddng thoi theo két qua nghién ciu cua
téc gia thi trong dat c6 cac ham luong cac
khoadng vat nhu pyrit, pyrophylit, thach cao,
gotit; oxit sulfit (SO3), S04 16n hon so voi dat
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bun sét & cac noi khac, trong dat than bun hoa
¢6 pH nho hon (pH=2,1) trong khi cac dat khac
(Hau Giang pH =6,7, Ca Mau pH=3,5). Do vay,
cudng d6 mau bi suy giam theo thoi gian bao
dudng (hinh 2) [2], [7], [8].

4. KET LUAN

Khi cai tao dat bang xi mang ngoai cac yéu
t6 anh huong khéc vé thanh phan cia dat, ham
luong xi ming, thoi gian va diéu kién bao
dudng,... thi lugng nudc tron cling cod vai tro
quan trong ddi véi cuong do dat gia cb. Khi
lugng tron tang 1én thi cwong do khang nén cua
mau dat cai tao giam, diéu nay cho thay anh
huong cua lugng nudc tron dén chat luong dat
cai tao 1 rat I6n. Két qua nghién ctu vai 2 loai
dat gdm bun sét va than bun héa ¢ 3 dia diém
thuoc DBSCL cho thay, quan hé gitra cuong do
khang nén caa dat ¢ cac ham lugng nudc khac
nhau c6 thé lap twong quan gitra ham luong
nudce tron cua dat loai sét yéu trong ving.

+Patbunsét: .= (0,30~ 0,59)q.°

+ P4t than bun héa: q.>°= (0,50 ~ 0,78)q.°

q.%°= (0,25 ~ 0,43)q,>
9.-%°= (0,16 ~ 0,32)q,’

Trong d6: q.°, qu”°, ' 1a cuong do khang
nén cua mau dit twong Gtng Vi ty 1é nudce tron
12 0, 50 va 100% so véi xi mang.

Két qua nghién ctru nay 1a tai liéu tham khao
cho viéc lya chon phuong phap va cong ngh¢ thi
cong va bién phap xir Iy nén dét yéu tai khu virc
DBSCL.
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