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T6m TAT

Bai bdo trinh bay tém tdt két qud nghién cdu st dung vét liu gia c6 (VLGC) (phi hgp TCVN 9501:1013
Xi méng da ciu ) c6 thanh phan chinh I clanhke xi mang, ¥7 1o cao nghién thay cho xi mang thong thudng
d€ gia ¢& nén 0t tai Viét Nam. Lua chon 12 loai dét dai dign & Vigt Nam g6m dét sét, dat 4 sét, dat cat, dat
4 cét va dat hitu co d€ nghién ciu. Tinh cht cd I cda dat gia cd dugc nghién cdu véi sy thay d6i cia (1)
thanh phén ctia vét ligu gia cd; (2) ham Iugng vét ligu gia cd tir 100, 200, 300, 400 kg/n? dat; (3) &y ¢ nude/
Xi mang thay doi tir 0, 60, 80, va 100%; (4) So sdnh dat gia cd vdi cdc loai xi mdng khdc nhau bao gom 10
loai xi méng thong dung trén thi trudng. Nghién ciu ddnh gid khd ndng phdt thai (phudng phap chigt tich)
cia cdc kim loai ndng, chat dgc hai cia cic méu dat duoc gia 66 vdi vt lidu gia cd ra mdi trdng; cho thay
cuting dg nén ciia dat gia cd' ting so vdi dat dugc gia 6 bing xi mang thong thudng khodng 1,5 dén 3 lin
tily thudc vao loai xi mang, loai dat, va ham ludng vat ligu gia ¢& sd dyng; lugng kim loai ndng va chét dic
hai €d knd nang phat thdi ra méi trudng cda dat dugc gia cG thap hon.
Tir khda: Gia c6 nén dat, vat ligu gia co dat, xi mang gia c6 dat, xi mang-dat, xi mang xi, cong ngh¢é COM.
ABSTRACT

This paper presents summary of research results on special composite cement (complying with TCUN
9501:2013) with the main components are: Portland chinker, ground granulated blast furnace slag for soil
stabilization in Vietnam (CCFS). CCFS was tested with 12 representative soils in Vietnam including clayed soil,
silt-clayed soil, sandy soil and organic soil. Characteristics of solidified soif (soil mixed with CGFS) 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 soifs.
Keywords: Soil stabilization, soil stabilizer, cement-based stabilizer, soil-cement agent, slag cement, cement deep mixing.

1. Gi&i thigu chung sau trong nwéc hodc dieu kién hidn trudmg chat hep.
Thyc t& cho thy, phwong phap nay trong nhiéu truong
hop dé dwa lai higu qua kinh t& rd rét so voi céc gidi phap

x Iy khac.

Phuong phép gia cb nén dét bing coc xi mang - dét la
mét trong nhitng gidi phép xi Iy nén d4t y&u voi kha nang
(ing dyng twong dbi rong rai nhu: lam tréng hao chéng

thdm cho dé dap, gia cb nén méng cho cac cdng trinh xay
dung, &n dinh twéng chén, chéng truot mai déc, gia cd
@4t yéu xung quanh dwang ham, gia cb nén dwang, mé
chu dan, vv... So vé&i mot sé giai phap xi Iy nén khac,
cdng nghé coc x1 mang - dat ¢6 wu diém 1a kha nang xtr ly
sau (dén 50m), thich hep voi cac loai @4t yéu (tir cat thd
cho dén biin yéu), thi cang nhanh (khang phai doi nén g4t
cb két, liin) va thi cang duore ¢ trong didu kien nén ngép

DI v61 vAn d& s dyng xi mang cho gia o6 nén dét
& Viét Nam, hién nay xi mang dugc s dung chli yéu la
xi mang hdn hop, @6 Ia loai xi mang trén co s& xi mang
pooc lang trén véi phy gia khoang dudi dang bdt nghién
tlr 44 bazan, @4 véi, da silic, tro xi nhiét dién dé tao ra loal
xi méing phit hep véi TCVN 6260:2009. Tuy vay, day la
loai xi méng cho myc dich xay dyng chung, do vay khi st
dung cho gia ¢6 ndn d4t thi sy phat trién cwong do cua
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Bang 1. Mau dét dai dign sir dung trong nghién cieu

Loai Phan loai Ky higu - z 5o
ait theo ASTM D2487 miu Noi lay méu Ma ta
Cat byi mau xém 3 Ha Bong, Loai dét dar dién dia ting dt cat & d6 séu 10-20m
Ha N& khu vyc ty Ha No(
. . Higp Phuérc, Loal dt dai dian dia tAng dat cat a6 sau 20-40m khu
Céit pha sét mau xém 1 Nha Be, Tp. HCM | virc TP. H Ghi Minh
Pt cat
Cét sét byi 21 Bong Anh, Loal dét dar dtén dia ting g4t cat & dO sau 35-45m
Ha N6t Khu vwe Ha Noi
. Thanh Xuan, Loal dét dai dién dia thng d4t & do sau 28-35m khu
Cat lin bui ma ’
bl mau xam " Ha Nor e n6i thanh Ha Noi
. Ha bong, Loa dét dai dign dja thng dét & 09 sau 5-12m khu
Sét nghéo mau x4 2 o
NGRSO maw xam Ha N6i e ndi thanh Ha No1
Bui cét mau xém 8 Than‘h Xgan, Loai dft dz:al dién d|alléng dat & d6 séu 12-25m khu
DAt Ha Noi vyre nbi thamh Ha Noi
R
dinh két Sétnghéo 15 Binh Chanh, Loa! dét dai dién dia thng dat sét dd sau 10-25m khu
TP. HCM vye Binh Chanh, TP. H& Chi Minh
Béng Anh, Loai dAt dai dién dja thng dat déo &
Sétngh
nghéo mau xam . Ha NGi a5 sau 2-10m khu vyc ©5ng Anh - Ha Noi
. - Quan 2, Loai @4t dai dién a4t hixu co 49 sdu 20-30m khu vire
Bui hivu co maundu thi | 12A TP. HCM ven song Sai Gan, TP. Hd Chi Minh
Bui hiku co mau ndu - 4 Ha parjg, Loai dét dai dué_n d|§ thng dét hiru co & 30 sau 20-
DAt Ha No&i 30m khu vre Ha N§i
hiru cor o . Quan 2 Loai dat Jan dign G4t hiru co @9 sau 5-10m khu vize
Bui hifu co mau ndu 12¢ 0. HCM ven séng Sai Gan, TP. Hb Chi Minh
Bui hiru cor 1én cat 7 Long Trudmg, Loai d4t dai dign a4t bui hiru co xen kep cat co do
m&u ndu xam quan 9, HCM sau 10-15m khu vire quén 9, TP. H& Chi Minh

h8n hop d4t-x1 méng thép, tiéu tén legng xi mang iom, dén
dén chi phi cho gia cé nén dat tang tam anh hudng dén
vigc (#ng dung rdng rai cla cong nghé ndy trong thuc t&,
Ngoai ra, dbi voi loai d4t nhiBm man cao, dat phen (dét
sun phat), dét hiu ¢ cao, 34t bun thi sw phét tridn cuong
d6 clia hdn hop x miing - d4t gia cé béing xi mang théng
thuérng ciing bj suy gidm hodic khong da kha nang chiu i
theo yéu chu.

Xuét phat tir cac Iy do trén va nhu chu thyc té san
xulit, Vién Vat lidu xay dung da phéi hop voi Tap doan xi
mang Taiheiyo clia Nhat Ban d& nghién clru ché tao va sir
dyng loai xi mang gia c thich hop véi cac loai dét & Viat
Nam nham nang cao chét lugng cila d4t gia ¢b va khic
phyc céc nhugc didm khi st dung céc loai xi mang théng
thwémg niw d3 néu & trén. Loai vat lidu gia ¢ nghién clru
thyrc chét 13 mét loai x1 méng da céu tér sl dyung xi 16 cao
nghidn két hop vai phy gia. Loai xi ming nay phi hop voi

loai xi mang da cAu t& theo tiéu chudn TCVN 9501:2013
- X1 mang da chu tir.

2. Noi dung nghién ciru

Nghién ctru thiee hién véi cac néi dung chinh sau:

1. Lya chon, lay mAu va danh gia tinh chét céc loai dét
d3c treng & Viét Nam dé gia cb thi nghiém;

2 Nghién ciru anh hudng cla thanh phan vat ligu ché
tao vét ligu gia ¢b dén tinh chat cla dét gia cé;

3. Nghién civru anh huwéng clia ham lugng vat lidu gia
cb sl dung dén tinh chét d4t gia c&: ham lugng vat igu
gia c6 sir dung 100, 200, 300, 400 kg/m® dét,

4 Nghién cleu anh hudng clia ty 18 nedc/ivat lidu gia c6
dén tinh chét ciia dat gia cb: ty & nirdeivat lidu gia cb thay
d4i 0, 60, 80 va 100%;
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5. Nghién ciru so sénh dac tinh clia 84t gia ¢b st dung
vat liéu gia ¢d vai 10 loai xi mang thong dung khac nhau
trén thi tnrdmg (PCB 40 va PCB30);

6. Nghién ciru kha nang nira thdi ca kim leai nang,
chit doc hai ra mdi tnromg clia d4t gia o6 voi vat liéu gia
&6 nghign cin;

7. Thi cdng thir nghiém hign tnerng va danh gia coc xi
miing - dét sir dung vit ligu gia cd nghién clru.

3. Két qua nghién ciru

3.1. Tinh chit cdc loai dat stv dung cho nghién ciru

Tét ¢a co 12 toai dat phan bd chii yéu tai khu vuc Ha
Nai va khu viec thanh phé HS Chi Minh dugc Iva chon
&8 nghién ciru. Chi it loai dat va vi tri lay m3u néu trong
Bang 1.

3.2. Anh hurdmg ciia ty Ié vt ligu ché tao vt liu gia
¢b dén ciromg 0 dit gia cd

Anh hwrémg clia ty 16 vat ligu ché tao vat ligdu gia cb
duroc thuce hign trén oo s thay dai ham lrong clanhke
nghién, ham lrgng xi nghién va ham lrong phu gia pha
o, Nghién clru duoc thiee hién trén 12 loai d4t, chia
thanh 3 nham gdm At cat (dAt cat, & cat), dat sét (dAt sét,
4 Sét) va d4t hiru co {sét, cat hiru co). M8i mau dét duge
gia cb vai ham legng chat két dinh & 200 kg/m® dat. Ty
I8 nuoc iron nudc gitr khdng ddi & mire nedc/chat két
dinh = 100%. Tinh chét clia @4t gia cd dugc thi nghiém
théng qua danh gia tmg suét-bién dang cla mau dit gia
b kich theedre $50 x 100mm & cac tudi 3, 7, 28, 91, 182,
365 ngay. Két qua thi nghigm cho thay, co sy thay déi b
rang cudmg d6 cla 34t gia o khi thay i vat ligu thanh
phén clia vat ligu gia cb (Hinh 1a, 1b, 1c). Ciimg 95 dat
gid cd ¢o chidu huromg: VLGC =PC + X + PG> PC + X >
PC + PG > PC, rong d6 PC Ia xi ming pooc ing hén hop
PCB 40 Nghi Son, X 14 xi hat 15 cao nghién, PG 13 phy gia
i thién curng 66 tudi som. Ngoai ra, 38i v6i ca ba nhém
@At thi VLGC d&u cho tac dung cdi thién cuing 06 cia dat
gia cb Im nhét va cao hom tir 1,5 dén 3 13N so voi mau doi
chimg chi sir dung xi mang thong thudmg.

3.2. Anh hurémg cua ham lwong vt lidu gia o dén
cromg do dét gia cé

Nghién ciru duee thirc hign voi 12 loai dét dai dien,
mbi mu dét duroc gia b voi bdn ham legng vat lidu gia
b khac nhau 100, 200, 300, va 400 kg/m® 3t T§ 18 nudro
B nuee gilr khdng dbi & mirc nuecivat ligu gia ob =
100%. Tinh chét ciia g4t gia cb duec danh gia thang qua
quan hg img suat-bién dang trén miu dét gia cd kich
thurgre $50 x 100mm & cac tudi 7 va 28 ngay. Két qua thi
nghiém cho thdy, ciimg dé nén cila dit gia cf déu tang ty
1 thudn voi ham Iromg chat két dinh déi vei 12 miu aét
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Hinh 1. Ceromg d nén tui 28 ngay ctia dét gia o vif
cdc loas chét két dinh khdc nhau

thi nghiém (Hinh 2). & ham ligng chét két dinh 100kgim®
d4t, mdt sb mAu d4t gia cb co ciramg 3 At thap, do ke
mau G4t cat pha seét (ky hiéu soil 16), mAu dit bui hi ot
pha cat (ky hidu soil 17).

3.3. Anh huémg ciia ty 18 neoc/chét két dinh déa
ciromg d§ dit gia cé

Anh hudng ciia ty I niedc/chat két dinh duge e
hién trén 12 m3u a4t dai dién, mdi mau g4t dugc gia &
Ve vat ke gia cb ham legng 200 kg/m? dét, ty i mefd
chét két dinh thay adi & mirc 0, 60, 80 va 100%. K&t qud
thi nghiém cuémg A9 nén ciia mau d4t gia ob & ki 7va
28 ngay cho thay, vé co ban cudmg db clia d4t gia cb giam
khi gidm krgmg nudre tron (Hinh 3). Tuy véy, & mot sb miu
AL, dic bidt cac mau g4t o6 do dinh két cao, méu cb &
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&m thip (soil15 a3 4m la 42,3%) thi hrgng nuge ron ting
co thé 1am tang cudng do mAu dét gia cb do hén hgp
duge ddng nhit va lén chat tét hen (Hinh 3a, 3b),

3.4. Anh huomg cia logi xi mang dén curong d6 dét
gla cb

Hién nay, xi mang sk dung cha gia cb nén dt cong
trinh & Viet Nam hau hét 1 cac loal xi mang thdng thurdrng
PCB40 va PCB 30. Do vay, @ danh gia higu qua cia loai
vt ligu gia cb 44t nghién ctu, 10 loai xi mang khac nhau
phd bién trén thi treéng bao gdm xi méng PCB40, PCB30
dugrc lay mau thi nghiém so sanh véi loai vét ligu gia cb
@4t nghién ciru. Nghién civu dugc thue hign trén bén loai

a4t dac tneng |2 d4t cat, dat sét pha, dat hiru cor khu vire
Ha Nai va dét sét hivu co khu vige ven sang Sai Gon. Két
qua thi nghiém néu trong Bang 2. Tir két qué thi nghiém
cha thély, cwrimg a6 clia d4t gia cb von céc loai xi mang
khéac nhau thay d6i trong pham vi kha lan, dac bigt 14 &
tudi 28 ngay. Trong dd, d4t duoc gia cb béng vat fiéu gia
c8 (VLGC) nghién c(ru ludn cho cudng db cao nhat, lém
gép 1,5 ¢én 2 14n so v&i dat gia cb véi céc loai xi mang
PCB40 théng thudng, va tiép @6 13 dén cac mdu xi mang
Lafarge Masscrete, Sai Gon slag. Két qua nay ching to
VEGC va loai xi mang chira xi co tac dung nang cao kha
nang phét trién cuwdng % cla dat gia ¢b so véi st dung
loai xi méng hdn hop thong thwéng.
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Hinh 2. Quan h¢ gitba ham lugmg chat két dinh va
cwimg dé nén dét gia o6 & tudi 28 ngdy

¢) Nhom dét hin co

Hinh 3. Quan he¢ giira ty Ié nueoe/xi méang va
cing d6 nén dét gia cb & tudi 28 ngay

NGHIEN CUU VA PHAT TRIEN VAT LIEU XAY DYNG >> 35



>> NGHIEN CUU KHOA HOC

Bang 2. Cwdng d6 nén cua dét gia ¢d véi cac loai xi mang khac nhau

B |

- - L KLTTd&t |HLximang | TyleNx | Cuwong dd nén (KPa)
3 : (kg/m?) (kg/m?) (%) 7 naay 28 ngay
11 PCB40 But Son 1894 300 100 1272 1908
12 Vissai PCB40 1894 300 100 1351 1709
13 PCB40 Tam Diép 1894 300 100 1192 1868
14 PCB 40 Phuc Son 1894 300 100 1413 2226
15 DAt cat PCB40 Ha Tién 1894 300 100 1195 172
1.6 (Thanh Xuan | Ha Tién GP 1894 300 100 795 1272
17 Ha Na1) Fico PCB40 1894 300 100 676 113
18 Lafarge Masscrete 1894 300 100 1033 3021
19 Sa1 Gon slag 1894 300 100 1351 2703
1.10 PCB 40 Nghi Son 1894 300 100 13851 2305
1.11 VLGC 1894 300 100 1908 4292
21 PCBA40 But Son 1795 300 100 1272 1590
22 Vissai PCB40 1795 300 100 1828 2703
23 PCBA40 Tam Digp 1795 300 100 1431 2385
24 PCB 40 Phuc Son 1795 300 100 1312 1908
25 PCB40 Ha Tién 1795 300 100 914 1113
28 Détsétpha | HaTién GP 1795 300 100 954 1669
27 (Thanh Xuén | Fico PCB40 1795 300 100 715 1033
28 Ha Noi) Lafarge Masscrete 1795 300 100 - -
29 Sa1 Gon slag 1795 300 100 - -
2.10 PCB 40 Nghi Sen 1795 300 100 1510 2623
21 VLGC 1795 300 100 1987 4134
31 PCBA40 Bit Son 1734 300 100 1232 1530
32 Vissal PCB40 1734 300 100 1351 1947
33 PCB40 Tam Diép 1734 300 100 1232 1987
34 PCB 40 Phic Son 1734 300 100 1312 1948
35 PCBA40 Ha Tién 1734 300 100 755 1192
38 Dathpuco | HaTién GP 1734 300 100 493 954
37 (s6ng Nhug Fico PCB40 1734 300 100 0 1431
38 Ha Ngr) Lafarge Masscrete 1734 300 100 477 2106
39 Sai Gon slag 1734 300 100 417 2975
31 PCB 40 Nghi Son 1734 300 100 1431 1749
3.14 VLGC 1734 300 100 1153 3380 t
3.15 PCB40 But Son 1474 300 100 874 1351
3.16 Vissai PCB40 1474 300 100 994 1351
3.47 PCB40 Tam Digp 1474 300 100 954 1590
3.18 PCB 40 Phic Son 1474 300 100 994 1789
3.19 DAt hivu cor PCB40 Ha Tién 1474 300 100 636 1033
3.20 (ven séng Ha Tién GP 1474 300 100 620 954
321 Sai Gon) Fico PCB40 1474 300 100 556 1033
3.22 Lafarge Masscrete 1474 300 100 1749 2816
3.23 Sai Gon slag 1474 300 100 1669 2736
3.25 PCB 40 Nghi Son 1474 300 100 874 1431
328 VLGC 1474 300 100 1431
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3.5, Kha nding phat thai kim loai ning, chét doc hai
ra mbi triromg

Vat lidu gia cb a4t duge ste dung cho céc két cdu ngam
hodc gia cb nén dwong giao thong, do vay co nguy co
phét thai cac chét déc hai ra moi treémg dét, nuec xung
quanh néu chiing ¢ chira cdc cht déc hai cé kha ning
riva thoi trong nuwrde. Do d6, khd néing phat thai kim loai
néing va chit déc hai o6 mét trong dht-vat lidu gia cb (FAt
gia cb) ra mdi treong dwoc thi nghiém dé danh gia. Kim
loai nang v& chat ddc hai co kha nang phat thai tir m3u
dht gia b dwye thi nghigm xdc dinh tir mau dugc dét gia
b & tudi 28 ngay dugc nghidn min, hda tan véi nuwoc ty 18
1:10 sau d6 dugc chiét tach trén may ly tam, loc qua gidy
loc 45 pum @8 14y mAu nwdc chiét. Mau nwoc chiét nay sau
49 tly thude vao nguyén tb can xac dinh ma dwgc phan
tich béng phwong phap ICP, phuong phap sic khi, thim

nguyén ti¥, trac ddi ion v.v... dyra theo quy trinh thi nghiém
theo cdc tiéu chuin SMEWW (Standard Methods for the
Examination of Water and Wastewater) ctia My. Cac thi
nghiém xac dinh ham lwgng kim loai nang va chét doc hai
¢6 kha nang phat thai ra ngoai méi treéng duwgc thue hign
trén tat ci 12 méu g4t dal dién s& dung cho nghién ciru,
va 48 mau dét gia cb sir dung 12 loai d4t dai dién va 4 loai
xi maing gia cb dAt nghién clru. Két qua phan tich dwoc
t6m tét trong Bang 3 cho thay, hdu hét kha nang phat thai
ra clia céc kim loai nang va chit djc hai clia cac mau dat
gia cb d&u nhd hon kha nhidu so voi mAu d4t ty nhién (A4t
chura gia ¢8), ngoai trir chi téu ham lwong F~. Ngodi ra, tt
¢a céc chi tiéu phan tich déu nhé hon nhidu so véi mic
gi%i han guy dinh d8i v&i chét lvgng nuwdc bé mat theo
QCVN 08:2068/BTNMT - Quy chudn ky thuat quéc gia vé&
chét lwgng nwéc bé mat

Bang 3. Tom tit két qua phan tich ham lwgng kim loai néing va chét dée hai cé kha ning phét thai

o c|!1 ti?“ Bomvi PP thes Két qua phan fich
phén tich DAt ty nhign (min. - max.) | Bat gia ¢b (min, - max.)
1 pH 1- TCVN 5979-2007 - 7,98 - 11,54
2 Cd < 0,0002 - 0,0076 < 10,0002 - 0,0005
3 Pb <0,001-0,014 <0,0002 - 0,0005
4 As mgll. SMEWW 3125-2012 < 0,001 -0,004 0-0,007
5 Se 0,002 - 0,021 0,002 - 0,005
6 B 0,014 - 0,158 0,009-0,121
7 Cr (V1) mg/l. SMEWW 3500Cr-B-2012 < 0,04 < 0,004
8 CN- mg/L SMEWW 4500CNE-2012 < 0,005 < 0,005
9 Hg mg/L SMEWW 3112-2012 < 0,0002 - 0,601 =0,0002 - 0,001
10 F mg/L SMEWW 4800F D-2012 0.1-0,38 0,11-123

Bang 4. Két qua kiém tra cwring 96 cia coc CDM thir nghiém & tudi 28 ngay

Cueirng A& nén 28 ngay miu 151 khoan (kPa)
B% féu ldy | Ky higu D:@ &m Xi miing gia cé v6i ham lugng Xi m.éng PCB 40,
mau (m) miu mau (%) ham lirgng
160 ka/m® 200 kg/m* 240 kgim® 240 kg/m?
0-2 uo-2 59.3 1770 908 2220 788
24 u24 64.3 1220 1580 2980 -
4-6 u4s 60.0 1740 1930 2130 625
6-8 UG-8 66.8 1840 1390 2010 562
8-10 us-10 89.4 1530 2260 2300 -
10-12 u10-12 76.5 2180 1830 2590 826
12-14 u12-14 623 1800 2090 210 1010
14-16 Ui4-18 691 1640 2270 1590 670
16-18 ui6-18 648 1420 2370 2450 1011
18-20 U18-20 618 1860 2350 2370 557
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a) Core drilling machine

b) Drilling core

Hinh 4. Thi cong thir nghiém coc CDM va lay mau I6i khoan kiém tra chét lugng

3.6. Thi cdng thir nghiém hién trromg

Thi cdng thir nghigm hién treong dwgc tién hanh tai
dv an dwong Lién cang Thi Vai- Cai Mép tai Ba Ria Viing
Tau. Thir nghiém tén hanh vén 06 coc xi mang dét theo
cong nghé CDM (cement deep mixing), coc dudng kinh
800mm, chidu sau 20m. Ham lwong xi mang gia cb duoe
khéng ché & mirc 160kg/m® d4t, 200kg/m® dat va 240 kg/
m® dat (240 kg/m® Gt 1a ham legng xi mang PCB40 st
dung cho cac coc dai tra tai Dy an dwong Lién cdng Thi
Vai - Cai Mép). Méi ham lrong xi mang duwoc thi cong cho
mdt cép coc cia 6 coc CDM thir nghiém. Sau thi cong 14
ngdy, cac coc thir nghiém dwoc khoan d& &y mau thir
nghiém & tudi 28, 60 va 91 ngay. K&t qua thi nghiém do
4m va cudng @5 nén & tudi 28 ngay cUa mau 15 khoan
tlr céc coc thir nghiém va coc thi céng dai tra sir dung
PCB40 durorc thé hién trong Bang 4. Tir két qua thi nghiém
cho thay, @4t gia ¢6 blng xi mang gia ¢b nghién ciru cho
curdmg do cao hon han (gép tir 2 dén 4 13n) so voi cac coc
dugc gia 6 bang xi mang PCBA0 théng thudng & ciing
ham lugng x1 mang str dung. Ngoai ra, ngay ca coc duoc
gia cb béing x1 mang gia cb véi ham lrong 160kg/m? dat
¢lng cho cuéng d6 cao hon so voi coc gia cb bang xi
mang PCB40 ham Iwong 240kg/m? dat,

4. Két luan

Tir két qua nghién ciru & trén cho phép rat ra mét sé
két luan sau:

1. Loai xi mang gia c6 nghién clu trén co s xi mang
Pooc lang va xi 1 cao nghién dat dugc cac muc tidu dat ra
12 cdi thign mirc 6 phat trién clrong 6 va cudng do cubi
ciing cia dat gia c6 va c6 kha nang sir dung cho gia ¢d
cac loai @4t phd bién & Vist Nam.

2. Cuérng A0 cuia Gat gia cb ty 18 thuan vei ham lugng
xi mang gia cb va ty I& nghich v&i lwvong nudc tron. Tuy
nhién, murc @6 anh hudng con phu thude vao loai dét va
dd &m tw nhién cla dat duoc gia cd.

3. Sir dung loai xi mang gia c6 nghién ciru cho cuang
86 clia g4t gia cb cao hon han so véi sl dung xi mang
PCB40 thdng thuéng tir 1,5 dén 2 Ian.

4. Ham lwgng kim loai ning va chat doc hai co kha
nang phat thai ra moi treong cla dét gia cb bang xi méng
gia ¢ nghién ctu thap hon nhigu so voi dét chua gia cd,
va hoan toan phi hop véi quy chudn hién hanh d6i vér
chat luong nuwéc bé mat.

Loai xi mang gia ¢6 nghién ciru hoan toan phi hgp voi
cong nghé thi céng coc xi mang dat hién hanh & VigtNam /.

TAILIEU THAM KHAO

[1]. Tiéu chudn quéc gia TCVN 9501-1013 Xi méng da cAutth:

[2). Tiéu chuén quéc gia TCVN 6260:2009 Xi méng pobe
Iang hén hop - Yéu cu ky thuat.

[3]. Quy chuén ky thuat quéc gra QCVN 08:2008/BTNMT -
Quy chudn k¥ thuat quéc gia vé chét luong nudc bé mét

38 5> NGHIEN CUU VA PHAT TRIEN VAT LIEU XAY DYNG






