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TOM TAT 

Bit bio trinh biy tdm tit kit quSi nghlBn cdu si? dung v$t li$u gia c6 (VLGC) (phu h0p TCVN 9501:1013 
Xi mang da du tO) c6 thinh phin chinh li elanhke xl mang, xl Id cao nghien thay cho xi ming thdng thtldng 
de gia d nen dit t?i Vi$t Nam. Li/a chon 12 loai dat d$i di$n 6 Vi$t Nam gim dit s6t. dit i s6t, dit cit, dat 
a cit vi dit hSu cd di nghiSn cdu. Tinh chit cd ly cua dat gia co dU0c nghiSn cdu vdi si/ thay dii cOa (1) 
thinh ph$n cSa v$t li$u gia ci: (2) him liI0ng v$t li§u gia d tit 100. 200, 300, 400 kg/m^ dit; (3) ty 1$ nude/ 
xi mang thay dii td 0, 60, 80, vi 100%; (4) So sinh dit gia c6 vdi cic lo?i xl ming khic nhau bao gom 10 
lo^i xi ming thdng dung tren thi trUdng. NghiSn cdu dinh gii khi nang phit thii (phddng phip chiet tich) 
cOa cic kim l09i n$ng, chit dOc h^i cua cic mSu dit dt/dc gia d vdi v$t li$u gia ci ra moi tnfdng; cho thiy 
cudng dQ n6n cua dit gia cS ting so vdi dit dUdc gia ci bang xi mang thdng thudng khoing 1,5 din 3 lan 
tOy thuOc via lo^i xi ming, lo^i dit, vi him lisdng v$t li$u gia co s8 dung; Id0ng kim !o$i n$ng vi chat dQc 
h^i cd khi ning phit thii ra mdi trifdng cua dit dtfdc gia ci thip hdn. 

Tif khoa: Gia d nen dit, v$tli$u gia ci dit, xi ming gia ddit, xl ming-dit, xi mingxl, cdng ngh? COM. 

ABSTRACT 

This paper presents summary of research results on special composite cement (complying with TCVN 
9501:2013) with the main components are: Portland clinker, ground granulated blast furnace slag for soil 
stabilization In Vietnam (CCFS). CCFS was tested with 12 representative soils in Vietnam including clayed soil, 
slit-clayed soil, sandy soil and organic soil. Characteristics of solidified soil (soil mixed with CCFS) was tested 
and monitored in variation of (1) ratios of ingredient materials in CCFS; (2) CCFS content (100, 200, 300 and 
400 kg/cubic meter of soil); (3) Water/CCFS (from 0, 60, 80, and 100%); (4) and in comparision with 10 popular 
kinds of cement in Vietnam. In addition, the emission of heavy metals and dangerous substances from solidified 
soils to environment were tested. Research results show that compressive strength of solidified soil is 1.5 to 3 
times higher than that of normal Portland cements, depending on CCFS content, soil type and cement type; elu-
tion contents of heavy metals and dangerous substances from solidified soils are lower than from natural soils 
Keywords: Soil stabilization, soil stabilizer, cement-based stabilizer, soil-cement agent, slag cement, cement deep mixing. 

1. Gi6>ithi$u Chung 

Phuang phap gia c6 n in dat bang cpc xi mang - d i t la 
mpt trong nhu-ng giai phap xO ly n in dat yeu vai kha nang 
ijng dyng tu'ong doi rpng rai nhu: lam tub'ng hao chong 
thim cho de d$p, gia c i n in mong cho cac eong trinh xay 
dung, on djnh tuang chin, ching trugt mai doc, gia co 
dat yeu xung quanh duang ham, gia c i nen duang, mo 
ciu d in , v.v... So vai mOt so gi i i phap xu \</ nen khac, 
cong ngh# cgc xi mang - d i t c6 uu d i im la kha nang xu ly 
sau (den 50m), thich hgp v6i cac logi dat y i u (tir cat th6 
cho den bun yiu). thi c ing nhanh (khong phai dgi nen dat 
CO ket, lijn) va thi cong dugc ca trong dieu kien n in ngap 

sau trong nuae hoge dieu kl^n hien truo'ng chat hep. 

Thuc t i cho t h i y phuang phap nay trong nhieu triForig 

hgp da dua lai hieu qu i kinh t i ro rgt so vd\ cac giSi ph^p 

xu ly khac. 

Doi vai v i n de sir dyng xi mang cho gia co nen flat 
a Vi$t Nam, hi§n nay xi mang dugc SLP dung chCi yiu la 
xi mang b i n hgp, dd la logi xi mang tren ca sd xi mang 
pooc lang trpn vai phy gia khoang dudi dang bpt nghien 
tip da bazan, da voi, da silic, tro xi nhiet di$n de tao ra loai 
xi mang phu hgp vdi TCVN 6260:2009. Tuy vgy. day la 
loai xi mang cho mye dich xay dung chung, do vay khi su 
dyng cho gia c i nen d i t thi su phat tr i in cu6'ng do cua 
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Bang 1. M lu d i t dai di^n su> dung trong nghien cuu 

Lo^i 
d i t 

Di t cat 

Dat 
dinh ket 

Di t 
huu ca 

Phin loai 
theo ASTM D2487 

Cat byi mau xam 

Cat pha s^t mau xam 

cat s6t byi 

cat lin byi mau xam 

Set ngh^o mau xam 

Byi cat mau xam 

Set nghfeo 

S6t nghfeo m^u xam 

Bui hOu ca mau nau toi 

Byi hOu CO mau nSu 

Byi hOu ca mau nau 

Bui hOu ca lin cat 
mau nau xdm 

Ky hi#u 
m iu 

3 

16 

21 

11 

2 

8 

15 

19 

12A 

4 

12C 

17 

Nci lay mau 

Ha D6ng, 
HaNO> 

Hiep Phu^c, 
NhS Be. Tp. HCM 

Dong Anh, 
Ha NOI 

Thanh Xuan, 
HaNOi 

Ha D6ng, 
HaNdi 

Thanh Xuan, 
Ha Npi 

Binh Chanh, 
TP. HCM 

Dong Anh. 
Ha Npi 

Quan 2, 
TP. HCM 

Ha D6ng, 
Ha Noi 

Qu3n 2, 
TP HCM 

Long Tru'c'ng, 
quan 9, HCM 

Mota 

Loai dat dgi dien dja tang dat cat d do sSu 10-20m 
khu vyc tay Ha Noi 

Logi dat dai di^n dja ting dit cat do sau 20-40m khu 
VLFC TP. Ho Chi Minh 

Loai dit dgi dien dja tang dat cat a 6b sSu 35-45m 
khu vyc Ha Npi 

Loai dat dai diSn dia ting dit 6 dp sau 28-35m khu 
vyc npi thanh Ha Npi 

Logi dit dgi dien dja ting dat a dp sau 5-12m khu 
vyc n6i thanh Ha N î 

Loai dat dai di^n dia ting dat a dd sdu 12-25m khu 
vyc noi thanh Ha NOi 

Lo$i dat dgi dien dja ting dat set do sau 10-25m khu 
vyc Binh ChSnh, TP Hi Chi Minh 

Logi dat dgi dien dja ting dat deo a 
dO s^u 2-1 Om khu vyc Dong Anh - Ha Npi 

Loai dat dai di&n dit hDu ca dp sSu 20-30m khu vi/c 
ven song Sai G6n, TP. Ho Ctii Minh 

Loai dit dai di^n dja ting dit hO-u ca ir dO %i\i 20-
30m khu vu'c Ha N6i 

Loai di t dgi di§n dit hOu ca dp sau 5-1 Om khu vyc 
ven song Sai G6n, TP. Ho Chf Minh 

Logi dat dgi dien dit byi hOu cc xen kep cat co dp 
sau 10-15m ktiu vyc qu^n 9, TP. Ho Chi Minh 

h5n hgp dat-xi mang th ip, tiSu ton lugng xi mang I6>n, d i n 
den chi phi cho gia co n in d i t tang lam anh hu-ong den 
vi#e ung dung rpng rai eua cong ngh$ nay trong thuc t i . 
Ngoai ra, doi vai loai d i t nhiem mgn cao, d i t phen (dit 
sun phat), d i t huu ca cao, dat bun thi su- phat trien cuang 
dO cua h in hgp xi mang - dat gia eo bing xi mang thong 
thu6ng cung bi suy giam hogc khfing du kha nang chiu tai 
theo yeu cau. 

Xuat phat tir e^e ly do tren va nhu c lu thgc t i san 
xuit, Vi§n Vat li§u x^y dung da phoi hgp vd'i Tap doan xi 
mang Taitietyo cua Nh$t B in Qe nghien cuu c h i tao va sir 
dyng logi xi mang gia c6 thich hgp vi-i cac logi d i t a Viet 
Nam nham ning cao chat lugng eua d i t gia co va khac 
phye cac nhugc di im khi su* dyng cae logi xi mang thong 
thudng nhu da neu d trSn. Loai vat liSu gia co nghiSn cuu 
thuc chi t la mot logi xi mang da c iu tu- sir dyng xi 16 cao 
nghiin ket hap vdi phy gia. Loai xi mang nay phii hgp vdi 

logi xi mang da cau tCr theo tieu chuan TCVN 9501:2013 
- Xl mang da cau tO. 

2. N^i dung nghien CLFU 

Nghien ciru thuc hiSn vdi cac n i l dung chinh sau: 

1. Lya chpn, l ly mlu va danh gia tinh chi t cac logi dat 
dac tru-ng d Viet Nam de gia co thi> nghiSm; 

2 Nghien cdu anh hudng cua thanh phin vgt li^u che 
tgo vat li#u gia e i d in tinh chi t cua d i t gia e i ; 

3. Nghien cuu anh hudng cOa ham lugng vit li$u gia 
CO sd dyng d in tinh chit d i t gia co: ham lugng vat lieu 
gia CO sir dyng 100, 200, 300, 400 kg/m^ di t , 

4 Nghien cuu anh hudng eua ty le nudc/vat li^u gia c6 
den tinh chi t cua d i t gia eo: ty Ip nude/vat lieu gia eo thay 
doiO. 60. 80va100%; 
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5. Nghien ciru so sanh dac tfnh cua flat gia co su dung 

vat ii$u gia c i vdi 10 loai xi mang ttidng dyng khac nhau 

tren thj truwng (PCB 40 va PCB30); 

6. Nghien ciru kha nang rira thoi cua kim logi nang, 

chit doc hai ra moi tnrdng caia d i t gia c i vdi vat lieu gia 

CO nghien ciru; 

7. TTii cong thir nghiem hien tnrdng va danh gia cpe xi 
mang - dat su dung vat lieu gia eo nghien euu. 

3. Ket qua nghien c ih i 

3.1. Tinh chat cac loai dat su- dung cho nghien cOv 

T i t ca cd 12 logi dat phan bo chu y i u tai khu vuc Ha 
Npi va khu vuc thanh ph i H 6 Chf Minh dirge lira chpn 
de nghien ciru. Chi tiet loai d i t va vj tn lay m l u ngu trong 
Bang 1. 

3.2. Anh huang cua ty le vat lieu ehe t?o v$t lifu gia 

CO den cuvmg dg dit gia co 

Anh hudng cua ty l# vat lieu eh§ tao vat lieu gia co 
dugc thuc hien tren ca sd thay doi ham lugng danhke 
nghien, ham lugng xi r>ghien va ham lugng phu gia pha 
trpn. Nghien ciru dugc thuc hien tren 12 loai dat, chia 
thanh 3 nhdm gom dat cat (di t cat, a cat), d i t set (dat set, 
a set) va d i t hOu ea (set, eat hCru ca). M i i m l u d i t du'gc 
g ^ CO vdi ham lugmg chat k i t dinh la 200 kg/m^ dat. Ty 
1$ nude trpn nude giCr khong doi d mire nudc/ehit k i t 
dinh = 100%. Tfnh chit cua d i t gia ed dugc thi nghiem 
thing qua danh gia img suit-bi in dang cua m i u d i t gia 
c o k i c h t h u d c ^ x 100mm d cac tuoi 3. 7. 28. 91. 182. 
365 ngay. K i t qua thi nghiem cho thay. c6 su thay doi ro 
rang cudng d$ cua d i t gia c6 khi thay doi vat lieu thanh 
phan cua v$t li#u gia co (hfinh l a , l b , 1c). Circmg dp d i t 
gia CO cd chieu hudng: VLGC = PC + X + PG > PC + X > 
PC + PG > PC, trong do PC la xi mang pooc lang h in hap 
PCB 40 Nghi Son, X la xi hat Id cao nghiin, PG la phu gia 
cai thipn cudng dp tuoi sdm. Ngoai ra, doi vdi ca ba nhom 
d i t thi VLGC deu cho tac dung cai thien eudng dp eua d i t 
gia CO Idn nhit va cao hon tir 1,5 d i n 3 l in so vdi m lu ddi 
chimg chf sd dyng xi mang thong thudng. 

3.2. Anh htr6ng cua ham luong v$t li^u gia co din 
cuimg do dit gia eo 

Nghien cuu duge thuc hien vdi 12 loai d i t dgi dien, 
mdi m lu d i t dirge gia co vdi b in ham lugng vat lieu gia 
CO khae nhau 100, 200, 300, va 400 kg/m' dat. Ty 1$ nude 
trpn nirdc giir khdng dot d mue nudc/v$t li$u gia ed = 
100%. Tfnh chit cua d i t gia c6 dirge danh gia thdng qua 
quan h$ ung suit-bi in dang tren m lu d i t gia eo kfeh 
thudc ^ X 100mm d cac tuoi 7 va 28 ngay Ki t qua thi 
nghiem cho thiy, cudng dp nen cua dat gia c i deu tang ty 
l# thu^n vdi ham lugng chi t k i t dinh doi vdi 12 mau d i t 

^ B J ,.•_•_•_• 
a) Nhom dit dt 

b) Nhom dit s^ 

e) Nhom dit huu ca 

Hinh 1. Cudng do nen tudi 28 ngiy cua dat gia co voi 

cac loai chit kit dinh khic nhau 

thf nghiem (Hinh 2). & ham lugng chat ket dfnh 1001^'m' 
d i t , mpt s i m i u d i t gia c6 ed eirdng dp r i t ttiap, do la cac 
m lu dat cat pha set (ky hieu soil 16), m lu dat bui huu co 
pha cat (ky hi$u soil 17). 

3.3. Anh huong cua ty 1$ nuoc/chit kit dinh dea 

cuang dg dat gia co 

Anh hudng eua ty le nirdc/ehat k i t dinh dugc thyc 
hien tren 12 m l u d i t dai dien, moi m lu d i t dugc gia co 
vdi v$t [($u gia co ham lugng 200 kg/nrr̂  dat, ty le nuW 
chat ket dinh thay doi d mire 0. 60, 80 va 100%. Kit ffa 
thf nghifem cirdng dp nen cua m lu d i t gia co d tuoi 7 va 
28 ngay cho thiy, ve ca ban eudng d0 cua d i t gia co giam 
khi giam lugng nude tron (Hinh 3). Tuy v$y, d m i l so mlu 
d i t , dgc bi#t cac m i u d i t cd dp dinh k i t cao. m iu cd dO 
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i m th ip (soillS d0 i m la 42,3%) thi lugng nude trpn tang 
CO the lam tang eudng dp mlu dat gia c i do hdn hgp 
duge d ing nhi t va len chgt tot han (Hinh 3a, 3b). 

3.4. Anh hudng cua loai xi ming din cuang do dat 
gia eo 

Hi$n nay. xi mang sd dyng cho gia c6 nen d i t c ing 
trinh d Vi$t Nam h i u h i t la cac logi xi mang thong thudng 
PCB40 va PCB 30. Do vay, de danh gia hi§u qua cua loai 
vgt lieu gia c i d i t nghien cuu, 10 loai xi mang khac nhau 
pho bi in tren thj tnjdng bao gom xi mang PCB40, PCB30 
dugc l l y mau thi nghiem so sanh vdi logi vat lieu gia c6 
d i t nghien ciru. Nghien euu dugc thuc hidn tren b i n logi 

dat dgc tarng la d i t cat, d i t set pha, dat huu ca khu vuc 
Ha Npi va dat set hu-u ea khu vuc ven song Sai Gdn. K i t 
qua thi nghiem n§u trong Bang 2. TO k i t qu i thi nghiem 
eho thiy, cu-dng dp cCia dat gia co vdi cac loai xi mang 
khac nhau thay doi trong phgm vi kha Idn, dgc biet la d 
tuoi 28 ngay. Trong do, dat dugc gia co bang vat lieu gia 
CO (VLGC) nghien cdu luin cho cudng do cao nhit , Idn 
g i p 1,5 d i n 2 l in so vdi dat gia c i vdi cae logi xi mang 
PCB40 thong thudng, va t i ip do la den cac m lu xi mang 
Lafarge Masscrete, Sai Gon slag. Ket quii nay chung to 
VLGC va loai xi mang chua xi cd tac dyng nang cao kha 
nang phat trien cudng dg cua d i t gia co so vdi su dyng 
logi xi mang hdn hgp thong thudng. 
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Bang 2. Cu>dng dp nen cua dat gia co vd i cac logi xi mang khac nhau • ^ 
No. 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

T.10 

1.11 

21 

2.2 

2.3 

24 

2.5 

2.6 

27 

2.8 

2.9 

2.10 

2.11 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

3.11 

3.14 

3.15 

3.16 

3.17 

3.18 

3.19 

3.20 

3.21 

3.22 

3.23 

3.25 

3.28 

Soil type 

Dat cat 
(Thanh Xuan 

Ha Ngi) 

Oat set pha 
(Thanh Xuan 

Ha Npi) 

Dat h&u CO 
(s6ng Nhue 

Ha N5i) 

Oat hi>u 00 
(ven song 
S^i Gon) 

Loai xi mang 

PCB40 But San 

Vissaj PCB40 

PCB40 Tam Diep 

PCB 40 Phuc San 

PCB40 Ha Tien 

Ha Tien GP 

Fico PCB40 

Lafarge Masscrete 

Sal Gon slag 

PCB 40 Nghi Son 

VLGC 

PCB40 But Son 

Vissai PCB40 

PCB40 Tam Di«p 

PCB 40 Phuc Son 

PCB40 Ha TlSn 

Ha Tien GP 

Fico PCB40 

Lafarge Masscrete 

S^i Gon slag 

PCB 40 Nghi Son 

VLGC 

PCB40 But Son 

Vissai PCB40 

PCB40 Tam Diep 

PCB 40 Phuc Son 

PCB40 Ha Tien 

Ha Tiin GP 

Fico PCB40 

Lafarge Masscrete 

Sal Gon slag 

PCB 40 Nghi Son 

VLGC 

PCB40 But Son 

Vissai PCB40 

PCB40 Tam Diep 

PCB 40 Phiic Son 

PCB40 Ha Tiin 

Ha Tiin GP 

Fico PCB40 

Lafarge Masscrete 

Sai Gon slag 

PCB 40 Nghi Son 

VLGC 

KLTT a i t 
(lig/m>) 

1894 

1894 

1894 

1894 

1894 

1894 

1894 

1894 

1894 

1894 

1894 

1795 

1795 

1795 

1795 

1795 

1795 

1795 

1795 

1795 

1795 

1795 

1734 

1734 

1734 

1734 

1734 

1734 

1734 

1734 

1734 

1734 

1734 

1474 

1474 

1474 

1474 

1474 

1474 

1474 

1474 

1474 

1474 

1474 

HL xi mang 
(kg/m>) 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

Ty le NIX 
(%) 
100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Cirang dp n6n (KPa) 

7 ngay 

1272 

1351 

1192 

1413 

1195 

795 

676 

1033 

1351 

1351 

1908 

1272 

1828 

1431 

1312 

914 

954 

715 

1510 

1987 

1232 

1351 

1232 

1312 

755 

493 

0 

477 

477 

1431 

1153 

874 

994 

954 

994 

636 

620 

566 

1749 

1669 

874 

1431 

28 ngdy 

1908 

1709 

1868 

2226 

1172 

1272 

1113 

3021 

2703 

2305 

4292 

1590 

2703 

23S5 

1908 

1113 

1669 

1033 

2623 

4134 

1590 

1947 

1987 

1946 

1192 

954 

1431 

2106 

2975 

1749 

3380 

1351 

1351 

1590 

1789 

1033 

954 

1033 

2816 

2736 

1431 

3180 I 
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3.5. Kha ning phat thai kim lo^i n$ng, chit dgc h^i 
ra moi truang 

Vat li$u gia co dat dugc su dung cho cac k i t c iu ngim 

hogc gia eo n i n dudng giao thong, do vay ed nguy ca 

phat thai eac chi t d ie hgi ra moi tnfdng d i t , nude xung 

quanh n i u chOng cd ehda cae chi t dpe hgi co kha nang 

nj'a thoi trong nu-de. Do do, kha nang phat thai kim loai 

ngng va chi t dpe hai cd mgt trong dit-vat liSu gia e i (di t 

gia c i ) ra moi tru-dng duge thi nghi$m de danh gia. Kim 

logi nang va chi t ddc hgi co kha nang phat thai tu mau 

d i t gia c i dugc thf nghiem xac djnh td mau dugc dat gia 

c6 d tuoi 28 ngay Quae nghien min, hda tan vdi nude ty le 

1:10 sau do duge chii t tach tren may ly tam, Ipe qua g i iy 

lpc 45 Jim Qk l i y m lu nu-de ehiiL M lu nude chiit nay sau 

d6 tCiy thupc vao nguy§n to e in xac djnh ma dugc phan 

tich b ing phuang phap ICP, phuang phap s ic khi. th lm 

nguyen tu, trao doi ion v.v... dua theo quy trinh thi nghiem 

theo cac tieu chuan SMEWW (Standard Methods for the 

Examination of Water and Wastewater) cua My. Cac thi 

nghiem xac djnh ham lugng kim logi nang va chi t doc hai 

cd kha nang phat thai ra ngoai moi ta^dng duge thuc hi$n 

tren t i t c i 12 m lu dat dgi dien su dung cho nghien euu, 

va 48 m lu d i t gia co su dyng 12 logi d i t dai dign va 4 logi 

xi mang gia eo d i t nghien cdu. K i t qu i phSn tich du'gc 

torn t i t trong Bang 3 cho t h i y hau h i t kha nang phat thai 

ra cua cac kim loai nang va chit dgc hgi cua cac mau d i t 

gia CO deu nho han kha nhieu so vdi m lu dat ty nhien (dit 

chua gia c6), ngoai trie chi tieu ham lugng F". Ngoai ra, t i t 

ca cae chi tieu phan tich d iu nhd han nhieu so vdi mue 

gidi han quy dinh d i i vdi chit lugng nude be mat theo 

QCVN 08:2008/BTNMT - Quy chuin ky thuat quoe gia ve 

chi t lugng nude be mgt 

Bang 3. Tdm tat k i t qua phan tich ham lugng kim logi nang va chat ddc hgi co kha nang phat thai 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Chi tieu 
phan tich 

PH 

Cd 

Pb 

As 

Se 

B 

Cr(VI) 

CN-

Hg 

F-

Don vj 

1-

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

PPlhfr 

TCVN 5979-2007 

SMEWW 3125-2012 

SMEWW 3500Cr-B-2012 

SMEWW 4500CN-E-2012 

SMEWW 3112-2012 

SMEWW 4500F-D-2012 

K4t qua phin tich 

Dat t ^ nhien (min. - max.) 

< 0,0002 - 0,0076 

< 0,001-0,014 

< 0,001 - 0,004 

0,002 - 0,021 

0,014-0,158 

<0,04 

< 0,005 

< 0,0002 - 0,001 

0,1 -0,38 

Dat gia co (min. • max.) 

7,98-11,54 

< 0,0002 - 0,0005 

< 0,0002 - 0,0005 

0 - 0,007 

0,002 - 0,005 

0,009-0,121 

< 0,004 

< 0,005 

< 0,0002 - 0,001 

0,11-1,23 

Bang 4. K i t q u i kiem tra cirdng dp cua coc COM thi> nghiem d tuoi 28 ngay 

Dp sau lay 
mau (m) 

0-2 

2-4 

4-6 

6-8 

8-10 

10-12 

12-14 

14-16 

16-18 

18-20 

Ky hi|u 
m lu 

UO-2 

U2-4 

U4-6 

U6-8 

U8-10 

U10-12 

U12-14 

U14-16 

U16-18 

U18-20 

Do am 
mlu (%) 

59.3 

64.3 

60.0 

66.8 

89.4 

76.5 

62.3 

69 1 

648 

618 

C\Kmq do n^n 28 ngay mlu 161 Ithoan (ItPa) 

Xi mang gia co vd-i ham [ifong 

160lig/m" 

1770 

1220 

1740 

1940 

1530 

2180 

1800 

1640 

1420 

1860 

200 kg/m> 

908 

1560 

1930 

1390 

2260 

1830 

2090 

2270 

2370 

2350 

240 kg/m> 

2220 

2980 

2130 

2010 

2300 

2590 

2110 

1590 

2450 

2370 

XI mang PCB 40, 
ham luvng 

240 kg/m> 

788 

625 

562 

826 

1010 

670 

1011 

557 
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a) Core drilling machine b) Drilling core 

Hinh 4. Thi cdng thu nghigm cgc CDM va lay miu loi khoan kiim tra chat iui?ng 

3.6. Thi cdng thii' nghiem hi^n truang 

' Thi cdng thu nghiem hi$n trudng dugc t i in hanh tai 
du an dudng Lien cang Thi Vai- Cai Mep tgi Ba Rja Vung 
Tau. Thu nghiem ten hanh vdi 06 coc xi mang d i t theo 
cdng nghe CDM (cement deep mixing), cpe dudng kinh 
800mm, ehiiu sau 20m. Ham lugng xi mang gia eo dugc 
Miing che d mue 160kg/m^ di t . 200kg/m^ d i t va 240 kg/ 
m^ dat (240 kg/m^ d i t la ham lugng xi mang PCB40 su 
dyng cho cae cgc dgi tra tai Du an dudng Lign cing Thi 
vat - Cai Mep). Moi ham lu'gng xi mang dugc thi cong cho 
mpt cgp cgc eua 6 cpc CDM thu nghiem. Sau thi cong 14 
ngay, cae cpc thi> nghiem duge khoan de l iy mau thd 
nghi#m d tuoi 28, 60 va 91 ngay. K i t qua thi nghi$m dp 
i m va eudng d^ nen d tuoi 28 ngay cua m lu loi khoan 
td cac cpe thu nghigm va cpc thi cong dgi tra sd dyng 
PCB40 dugc the hign trong Bang 4. Tu k i t qua thi nghigm 
cho thiy, d i t gia co bang xi mang gia eo nghien cuu cho 
ofdng dp cao han han (gap tu 2 d in 4 l in) so vdi cac coc 
dugc gia co bing xi mang PCB40 thong thudng d cung 
ham iugng xi mang su dung. Ngoai ra, ngay ea cpc du-oc 
gia c6 bing xi mang gia co vdi ham lugng 160kg/m^ d i t 
cung cho cudng do cao han so vdi cpc gia co bang xi 
mang PCB40 ham lugng 240kg/m^ d i t . 

4. K i t luan 

Tu k i t qua nghien euu d tren cho phep rut ra mpt so 
k i t luan sau: 

1. Loai xi mang gia co nghidn cdu tren ea sd xi mang 
pooc lang va xi 16 cao nghiin dat dugc eac mue tieu dat ra 
la c^i thipn mdc d^ phat trien eudng dO va eudng d0 cuoi 
cOng cua d i t gia co va co kha nang su dyng eho gia co 
eac logi d i t pho bien d Viet Nam. 

2. Cudng dp cua d i t gia co t j 1$ thuan vdi ham lifgng 
xi mang gia co va ty 1$ nghjch vdi luong nude trOn. Tuy 
nhien, mue dp anh hudng eon phu thupe vao logi flat va 
dp am tu nhien cua d i t Qwac gia eo. 

3. Su dung logi xi mang gia eo nghien euu cho cucrng 
dp ciia dat gia eo cao han han so vdi sd dyng xi mang 
PCB40 thSng thudng td 1,5 d i n 2 l in . 

4. Ham lugng kim loai nang va chit doc hai co kha 
nang phat thai ra moi tardng cua dat gia c i bang xi mang 
gia CO nghien euu th ip han nhieu so vdi dat chua gia co, 
va hoan toan phu hgp vdi quy chuin hien hanh dii vdi 
chat lugng nude be mgt. 

Logi xi mang gia c i nghien cdu hoan toan phO hgp wd\ 
cong nghe thi cong cpc xi mang d i t hi#n hanh d Vi$t Nam /. 
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