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Tém tit

Nghién citu dé xuit giai phap céi tao dat bun nao vét long sdng st dung xi ming va hdn hop xi ming cat két
hop v6i phuong phap dam chit. Cudng do ctia mau thi nghiém dugc kiém nghiém thong qua thi nghiém xac
dinh chi s6 California Bearing Ratio (CBR). Két qua cho thdy dét sau khi dAm chit v6i xi ming cho phép gia
ting chi s6 CBR tir 2,8 dén 3,8 1an so véi dat chi dugc dam chit khong gia cuong. Ham lugng xi ming cang
ting, cudng do clia dit gia cudng cang 16n. Khi gia cudng bing hon hop xi ming cét, cudng do ciia dat bun sét
dudgc gia ting tf 3,6 dén 5,9 1an so v6i mau khong gia cudng. Nghién citu dé xuit ham lugng xi ming va cat
nhim tbi vu cudng do va vat liéu cho dit bun sét gia cudng.

Tir khod: dat long song; gia cudng; hon hop xi ming cat; CBR; dam chit.

RESEARCH ON THE CALIFORNIA BEARING RATIO OF SOFT CLAY COMPACTED WITH CEMENT
AND SAND MIXTURE

Abstract

The research proposed an improvement method using cement and cement-sand mixture to increase the bear-
ing capacity of riverbed clay. The strength of reinforced specimens was evaluated by standard test method
for California Bearing Ratio (CBR) of laboratory-compacted Soils. The results revealed that combining with
compaction process, the cement reinforced specimens increased from 2.8 to 3.8 times compared to that of un-
reinforced specimens. The higher cement content, the higher CBR of reinforced specimens was obtained. The
compacted clay reinforced by cement and sand mixture further improved its bearing capacity. In particular, the
CBR value of cement-sand mixture reinforced clay was up to 3.6-5.9 times of the CBR of unreinforced clay.
The optimum sand and cement content were also proposed to achieve the best performance of reinforced clay
specimens.
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https://doi.org/10.31814/stce.nuce2019-13(5V)-13 © 2019 Truong Pai hoc Xay dung (NUCE)

1. Giéi thiéu

Hang nim, qud trinh nao vét long sdng nham dam bao luu thong kénh rach tai dong bang sdng
Ctiu Long tao ra mot lugng bun thai rat 16n. Bun sét yéu tif qud trinh nao vét c6 kha niing chiu tai rit
thip, kha ning thoat nudc rat kém, khé khin trong ting dung lam dt nén méng cong trinh. Nham tin
dung Iugng bun thai nay lam dt dip cho nén, méng dudng cho cong trinh giao thong va cong trinh
kho bai chida cho cong trinh xdy dung dan dung cong nghiép, bun thai can dugc cai thién kha ning
chiu tai, gia ting do dic chic, giam kha ning nén liin.

*Tac gia chinh. Pia chi e-mail: ducnm @hcmute.edu.vn (Pic, N. M.)
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Phuong phap 6n dinh dat st dung hén hop xi ming va cbt liéu da dudc ting dung rong rii trong
xdy dung dan dung va cong nghiép. Cudng dd va kha ning chiu tai ctia dét sét sau khi gia cudng bang
hdn hdp xi ming va cbt lidu dugc gia ting dang ké [1-6]. Phuong phap tron xi ming véi dit nham
gia ting cudng do cia dit da dudc ap dung phd bién trong cdc cong trinh sit dung coc xi ming dit
[7-9]. Mot s6 nghién cifu cho thy kha niing cai tao dat bun sét yéu 1a tt khi dat bun dugc tron truc
tiép v6i chat két dinh vo co (xi ming, voi bdt, tro bay). DAt bun sét sau khi cai tao c6 thé dugc dung
dé phuc vu mot s6 cong trinh thiy 1di [5, 10-15]. Phuong phdp gia cudng nay c6 diém khac biét dbi
v6i phuong phdp cai tao dat tir dam chit d6 12 két hop véi vat liéu gia cudng.

Dam nén 12 mot phuong phdp gia ting kha ning chiu luc ctia dit thong qua gia ting do chiit clia
dit nén, giam do rong clia dit. DAt nén khi dugc két hop gitta dam chit v6i gia cudng hdén hop xi
miing sé cang gia ting cudng do cla dit sau khi xit 1y. Do 4m va do chit 1 nhitng diém khac biét giita
phuong phdp tron xi ming dit va phuong phap dam chiit dat - xi ming. Dbi v6i phuong phép tron xi
ming dit, d 4m cta hon hop can phai dd 16n nham (1) thiy héa hoan toan cla xi ming, (2) giam
luc ma sit can tron (ddi v6i phuong phép tron co hoc) va (3) dé dang trong thi cong (ddi v6i phuong
phép jet grounting). Trong qua trinh tron, két cAu dit sé bi pha hiiy do d6 két cAu sau khi tron van c6
do rong 16n. Dbi véi phuong phap dam chit dat - xi ming, lugng nude chi can vita dii nham thiy héa
luong xi ming trong dit. Do 4m trong hdn hop can phu hop va gan sat véi do 4m t6i wu ciia dt, nham
dam bao do dam chiit tdi wu cia hdn hop. Bén canh d6, sau khi két thic qud trinh dAm chit, két ciu
dét vira c6 do chit 16n lai c6 cudng do cao do su lién két cac hat dat va xi ming sau khi ninh két.

Nhiéu nghién cifu ting dung dam chit xi ming — d4t c6 hodc khong c6 cdt liéu. Nghién ciiu clia
Horpibulsuk va cs. [16] cho thdy xi ming sé gitip phi diy cac 16 réng c6 trong dit, két hop véi qua
trinh dam chit d€ 1am ting do chit do cic hat dit trugt 1én nhau dudi tic dong ctia luc dAm chit. Bén
canh d6, nhiéu nghién ctu sit dung hdn hop xi ming, tro xi d€ gia cudng dat sét dam chit [17-19].
Két qua nghién ctiu cho thiy hdn hop xi ming — tro xi vdi ty 1 phit hop sé gia ting dang ké cudng do
clia dit sét yéu sau khi dam chiit. Mousavi va Wong [20] nghién cifu cudng do dit sét dam chit két
hop v6i hdn hdp xi ming, tro than bun, va cat silic. Nghién ctiu d tim ra dudc ty 1& vat liéu tbi vu cho
cudng do hdn hgp sau khi dAm chit. Nghién ctiu ciing cho thiy do 4m tdi uu ctia hdn hop la tir 18 —
21%, thu dudc tir thi nghiém dam Proctor tiéu chuan. Cudng do clia dat sau khi cdi tao c6 thé ting 1én
tir 2-3 1an so v6i dat dam chit. Cac nghién ctiu [21, 22] déu khing dinh kha ning gia cudng dat bun
sét st dung phuong phap dam chit két hop vé6i xi ming va cot lidu thd (cat silic hoic d4 nii Iia).

Thi nghiém xac dinh chi s6 California Bearing Ratio di dudc st dung rt phd bién trén thé gi6i
nham xdc dinh cudng do, mo dun dan hdi clia nén, méng dudng, tir d6 thiét ké bé day 16p do dudng.
Nhiéu nghién ciiu dng dung thi nghiém nay nhiam danh gia cudng do clia dit bun sét gia cudng
[20, 23, 24]. Mic du di c6 nhiéu nghién ctiu vé kha niing gia cudng hdn hop xi ming — cot liéu cho
dét sét dAm chit, tuy nhién, chuia c6 nhiéu nghién ctiu ting dung thi nghiém xac dinh chi s6 CBR nham
kho sit cudng do clia ctia mau dat bun sét nao vét 1ong sdong dam chiit dudce gia cudng hdén hop xi
mang - cat. Nghién ctu st dung bun sét nao vét long song Cai Ldn, tai tinh Kién Giang dugc xi@ ly
phoi kho, dAm chiit tai d6 4m t6i wu, gia cudng bang xi ming va cat theo cdc ty 1é khac nhau. Nghién
cifu dé xuit ty 1¢ tdi vu cic thanh phan vit liéu, xdc dinh kha ning gia ting cudng do clia dat bun sét
nao vét. Nghién ciiu khio sat kha ning ting dung d4t bun nao vét lam d4t dip cho nén, méng dudng
cong trinh giao thong va cong trinh kho bai dan dung va cong nghiép.
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2. Vat liéu va phuong phap thi nghiém
2.1. Vit liéu
a. Dt bln sét long song

Mau dudc 14y tai song C4i Lén, tinh Kién Giang. Cac chi tiéu co ly ctia dt dudc tdng hop & trong
Bang 1. K&t qua cho thiy dAt bun sét sau khi nao vét 1ong song c6 do 4m rit 16n, do rong ban dau cao,
dung trong kho thip, phan dnh dat bun sét khi chua xt 1y ¢6 cudng do rat thip, kha ning nén ldn rit
16n, khong thé 4p dung cho cong tac san 14p mit bang. Phan bd thanh phan hat dugc thé hién trong
Hinh 1, trong d6 dét 1a dAt bun sét déo cao, OH-MH theo Unified Soil Classification System (USCS)
cia My.

Bang 1. Chi tiéu co ly clia dét

Mo ta Ky hiéu Giatri Don vi
Dung trong tu nhién Yin 16,13 kN/m?
D6 4m tu nhién w 55,4 %
Dung trong kho Vi 10,4 kN/m?
Heé s6 rong ban dau ey 1,55
Dung trong kho 16n nhét Yk-max 15,04 KkN/m?
Do a4m t6i vu OMC 24,5 %
Gidi han déo PL 449 %
Gidi han chay LL 91,5 %
Chi s6 déo PI 46,6 %
P06 bao hoa Gs 2,75
Loai dét theo USCS OH-MH Sét bun déo cao
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Hinh 1. Phan b thanh phan hat d6i v6i dit bun nao vét va cét vang

Thi nghiém dim cai tién xdc dinh d6 4m t6i wu va dung trong kho ctia dt bun sét sit dung chay
dam 4,54 kg véi chiéu cao roi 1a 457 mm. MAu thi nghiém dudc dam chit biang 5 16p véi 25 chay
dam/16p tuong duong véi mic ning lugng dim 1200 kJ/m?. Pay 1a mic ning luong trung binh trong
3 mifc ning lugng dim (bao gém 10 chay/Iép; 25 chay/I6p va 56 chay/Iép) chudn bi mau cho thi
nghiém xac dinh chi s6 CBR theo muc 8.1.2 tiéu chuin ASTM D1883 [25]. Miic ning lugng nhd hon
muc nang lugng 2700 kJ/m? trong tiéu chuain ASTM D1883 [25] nhdm gidm bét ning luong dim
trong qu4 trinh dAm céi tao dit, tir d6 d& dang hon trong ting dung phuong phap gia cudng ngoai thuc
tién hién trudng. Miic ning lugng dAm nay ciing dugc lua chon trong nghién citu trude d6 nham danh
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gia cudng d6 CBR ctia miu dit theo cidc mic ning luong dam khéc nhau [26]. Két qua thi nghiém
dAm cho thdy d6 4m t5i vu ctia dit 1a 24,5% v6i dung trong kho 16n nhét 1a 15,04 kN/m® (Hinh 2).
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Hinh 2. Pudng cong dam chiit theo thi nghiém dam cai tién 5 16p dam, v6i 25 chay dam/16p

b. Cat

Cit st dung 1a loai cat hat 16n, mau vang, dang tron nhdn, it tap chit sét, hitu co. Cat c6 mo dun
dd 16n 12 1,94, loai cit dudc dung rong rii 1am cbt lidu trong hén hop bé tong cot thép. Chi tiéu co ly
ctia cat dugc thé hién trong Bang 2. Phan b thanh phan hat dbi v6i mau cat vang st dung trong thi
nghiém dudc thé hién trong Hinh 1.

Bang 2. Chi tiéu co ly cta cat

bai lugng Gia tri
D60 (mm) 0,463
D30 (mm) 0,250
D10 (mm) 0,128
Hé s6 dong déu, Cu 3,62
Hé s6 cép phdi, Cc 1,05
Modun d6 16n 1,94
Loai dét theo USCS Cat sach cap phdi kém, SP

2.2. Phuong phdp thi nghiém

Téng cong c6 10 miu thi nghiém cho viéc x4c dinh chi s6 cudng d6 CBR. Qua trinh thi nghiém
xéac dinh chi s6 CBR dbi v6i mau khong gia cudng va mau gia cudng dudc thuc hién dua trén tham
khéo tiéu chuin ASTM D1883 [25]. MAu thi nghiém dudc ché bi tai phong thi nghiém nham dam bao
dd chinh x4c vé do 4m, ty 1& tron va do dong déu giita cic mau thi nghiém. Céc miu thi nghiém dudgc
thay ddi vé& ham lugng xi méng (0-300 kg/m? thé tich hén hop) va ham lugng cat (0-200 lit/m? thé tich
hén hgp). Xi ming thudng ding 1a xi ming phd thong, loai PCB40. Lugng xi ming tron tuong duong
7% + 15% trong lugng kho ctia dat can gia c6. Ty 1& tron nay dudc chon theo két qué thi nghiém [9]
vé dét sét nao vét dugc gia cudng xi ming. Trong d6, dat thi nghiém dugc st dung cling 13 loai dit
buin sét yéu sit dung phuong phap tron hén hop cat — xi ming. Thanh phan tron cac mau thi nghiém
dugc thé hién trong Bang 3, trong d6 ham lugng xi ming va cit 1a tinh cho 1 m® hén hop sau khi da
dugdc dam chit.
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Bang 3. Ham lugng thanh phan phdi tron cdc mau thi nghiém

Loai mau thi nghiém Xi mang (kg) Ty 1& Xi ming/Pét (%) Cat (lit)

Khong gia cuong 0 0,0 0
XM200 200 13,0 0
XM250 250 16,3 0
XM300 300 19,6 0
XM200-C100 200 14,0 100
XM250-C100 250 17,0 100
XM300-C100 300 20,4 100
XM200-C200 200 14,2 200
XM250-C200 250 17,7 200
XM300-C200 300 21,1 200

Tir ty 1& khéi Iugng xi ming/khdi lugng dat kho, XM/Dit cho thiy ty 1é nay ting 1én khi gia ting
ham lugng cét trong hdn hdp tron. Bén canh d6, gia tri XM/DAit nay 16n hon gia tri XM/Dat = 7-15%
dugc dé xuit béi [9]. Ty 16 XM/Dét clia nghién cdu nay gip khodng 1,4 1an ty 16 XM/Dét trong nghién
citu trude. Piéu nay dudc gidi thich do ham lugng xi ming trong nghién citu [9] dudc tinh theo thé
tich hdn hgp tron khong dam. Gid tri 1,4 tring véi ty sb thé tich hdn hop chua dam/thé tich hdn da
dam trung binh thu dudgc tir thi nghiém dam hdn hop dit — xi ming — cat.

a. Chuén bi thi nghiém

Dét bun nao vét dugc say kho & nhiét d6 60° nghién nhé va tron tai do i4m tdi vu, w = 24,5%
(Bang 1). Mau dt dugc dudng trong tii dudng 4m 24h nhim dam bio d6 4m dudc phan bb déu trong
dét trude dude st dung trong qud trinh dAm mau. Cdi c6 dudng kinh 15,24 cm véi chiéu cao 17,65
cm, dia d&m chiéu cao 6,01 cm. MAu thi nghiém dugc dAm thanh 5 16p déu nhau, mdi 16p dAm bang
25 chay, st dung chay cai tién c6 khdi luong dam 4,54 kg vé6i chiéu cao rai 1a 457 mm. Miu sau khi
hoan thanh qua trinh dAm chit dugc can, kiém tra dung trong khd ddm bio khong sai khac so véi dung
trong kho 16n nhit trong bang 1 qua 1%. Mau khong gia cudng dudc thi nghiém xac dinh chi s6 CBR
ngay sau khi két thiic qua trinh dam tao mAu.

Déi v6i dit gia cudng, dit sau khi dudc dudng 4m tai do &m, w = 24,5%, dudc tron véi hdn hop xi
miing, cit (néu cd) véi ty 1é thé tich nude/khdi lugng xi ming tit 0,4 dén 0,5. Ty 1& nay dudc lua chon
theo chi dn ctia nha san xuét dbi v6i hdn hop bé tong B20 (méc 250) trd 1én. V6i ty 1é tron nay, trong
lugng riéng cia vita xi ming khoang tir 18,5-18,9 kN/m> [27]. Trong lugng riéng nay xip xi trong
luong riéng ctia dit sau khi ddm chit (18,6 kN/m?) tir d6 hén hop tron d& dang dam bao do dong déu.

Du6i anh hudng clia xi ming, cit, dd 4m tbi vu ctia hdn hop dét sét bi thay ddi so véi do 4m tdi uu
clia dit sét ban dau. Nghién ctiu [20] cho thiy do 4m t6i uu ctia hén hop dat sét, cét, xi ming ting 1én
khi gia ting ham lugng xi ming trong hdn hgp. Nghién ctiu [21] ciing cho thdy cin thém mdt lugng
nudc vao hdn hgp (so v6i dd 4m t6i uu clia dat sét) nham dam bao qud trinh thiy héa xi ming. Do
d6 mau gia cudng chua dudc tao ra tai do &m tdi vu va dung trong kho 16n nhat ctia hdn hop theo
yéu cau cla tiéu chudn ASTM D1883 [25]. Tuy nhién phuong phdp chuén bi mau gia cudng dudgc dé
xuit nhim don glan hoa qua trinh tao mau va tuong tu nhu nhu phuong phap tao mau trong [21] trong
d6 gia ting do 4m hon hop dam bao lugng nudc thém vao da dé€ thiy héa hoan toan xi midng miu
thi nghiém.
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Mau thi nghiém gia cudng xi ming — cat sau khi dAm chit xong dugc bdo quan khong bi mét nudc
trong diéu kién nhiét do phong (khoang 25°C) trong 7 ngay trudc khi tién hanh thi nghiém xac dinh
chi s6 CBR. Cudng dd ctia hdn hodp xi ming dat sau 7 ngay khoang tir 60-65% so véi cudng do tai 28
ngay [9]. Dbi véi thi cong dAm dat cho nén dudng hodc nén kho bai, thong thudng cic 16p phia trén
dugc thi cong ngay sau khi két thic qud trinh thi cong dam chit. Thoi gian dudng 7 ngay ddm bao
cuong do cao cho hén hop, nhung khong lam gidn doan qud dai thoi gian thi cong cong trinh.

b. Qua trinh thi nghiém

My thi nghiém dugc dit téc do dich chuyén ctia chuy xuyén 1a 1,27 mm/phiit (0,02 mm/giy)
tudn theo tiéu chuin ASTM D1883 [25]. Trong qua trinh thi nghiém, dich chuyén va luc nén ctia chiy
xuyén dugc do 1an lugt bang thiét bi do chuyén vi Linear variable differential tranducer (LVDT) va
thiét bi do luc (Load cell) ghi lién tuc vio mdy tinh theo thdi gian thuc. Thi nghiém két thiic khi chuy
xuyén dich chuyén 10 mm (Hinh 3).

P

(a) Trudc khi thi nghiém (b) Ga lip mau trén thiét bi nén (c) Sau khi thi nghiém

Hinh 3. MAu thi nghiém CBR

c. Xac dinh va hiéu chinh chi s6 CBR

Do bé mit 16p dit thi nghiém khong bang phang tai diém tiép xc giita chily xuyén va I6p dit,
dudng cong gifta 4p luc nén va chiéu sau xuyén can dudc diéu chinh. Phuong phdp diéu chinh dugc
quy dinh theo ASTM D1883 [25]. Gia tri CBR dugc xac dinh tu dp luc nén chuly xuyén sau khi chinh
sta tai 2,54 mm va 5,04 mm:

Py
CBR1(%) = 2555 % 100 (1)
CBR,(%) = P2 100 2)
277~ 70300

trong d6 CBR 1a gia tri CBR tinh véi chiéu sau ép lin 2,54 mm (0,1 in), (%); CBR; 1a gi4 tri CBR
tinh véi chiéu sau ép lin 5,08 mm (0,2 in), (%); P; 1a ap luc nén trén mau thi nghiém ting véi chiéu
sau ép lin 2,54 mm, (kPa); P, 1a 4p luc nén trén mAu thi nghiém ng véi chiéu sau ép lin 5,08 mm,
(kPa); 6900 1 4p luc nén tiéu chuin dng vé6i chiéu sau ép lin 2,54 mm, (kPa); 10300 1a 4p luc nén
tiéu chuin Wng vé6i chiéu sau ép lin 5,08 mm, (kPa); Két qué gia tri CBR dudc Iua chon bing gid tri
16n hon trong 2 chi s CBR; va CBR,.

3. Két qua thi nghiém

Tuong quan 4p luc nén theo chiéu sau xuyén, két qua gia tri CBR ciia cidc mau thi nghiém dudgc
danh gia va phan tich nham dua ra kha ning gia ting cudng do CBR ciia xi ming va hdn hop xi ming
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cat. Bén canh d6, 4nh hudng ctia ham lugng xi ming va ham lugng cat dén cudng do clia mau dat sét
biin gia cudng ciing dugc danh gia dua theo két qua chi sb cudng do CBR tir thi nghiém.

3.1. Tuwong quan dp luc nén theo chiéu sdu xuyén va két qud gid tri CBR

Két qua thi nghiém xac dinh chi s6 CBR ddi v6i dit khong gia cudng cho thiy, mic du da dugc
dam chit, cuong do ctia dat sét 1a kha nhd (CBR = 18,9), khong phit hgp 1am nén cic cong trinh dan
dung va cong nghiép. Két qua nay phi hop v6i nghién citu vé dat bun sét yéu tai ddng bang séng Ctiu
Long [28].
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(c) MAu gia cuong xi ming véi ty 1& 200 lit cat/1 m® hén hgp

Hinh 4. Tuong quan 4p luc nén v6i chuyén vi xuyén ctia mau bun dam chit khong gia cudng
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Tuong quan 4p luc nén theo chiéu sau xuyén ctia cic mau thi nghiém dudc thé hién trén Hinh 4.
Két qua cho thiy xi ming va hdn hop xi ming cét gia ting ddng ké 4p luc nén clia chlty xuyén so
v6i mau khong gia cudng. Cac biéu dd déu cho thiy khi ting ham ludng xi ming trong hén hop tir
0-300 kg/m?, cudng do ctia miu ting 1én. K&t qua nay phi hop véi thuc té, do xi ming sau khi thiy
héa sé tao lién két gifta cdc hat dt va hat cit (néu c6) chit ché hon, tif d6 gia ting kha ning chiu tai
cho dét gia cudng. Ham ludng xi ming cang cao (0-300 kg/m?), céc lién két gitta xi ming va cdc hat
dét dugc tao ra cang nhiéu, tir d6 cang gia ting kha ning chiu tai ctia miu dét dugc gia cudng. So sanh
cudng do clia miu gia cudng xi ming c6 va khong c6 cét cho thiy cat gia ting ding ké cudng do clia
dat sét gia cudng. Két qua nay phu hop nhiéu nghién ciiu trude [5, 7-12].

Gia tri chi s6 CBR;, CBR, va CBR ctia 10 loai mau thi nghiém dudc thé hién trong Bang 4. Két
qué cho thiy, hau hét miu thi nghiém déu c6 cac gid tri CBR; 16n hon gia tri CBR,. Két qua nay phu
hop véi tuong quan CBR; va CBR; khuyén nghi tif ASTM D1883 [25]. Tai mau XM250-C200 c6
CBR; > CBR;. Két qua nay da dugc kiém nghiém lai bang mot thi nghiém lip lai, ddm bao do tin cay
ctia s6 liéu thi nghiém.

Dua theo két qua chi s6 cudng do CBR trong Bang 4 cho thiy, khi gia cuong véi ham lugng xi
ming tir 200-300 kg/m?, chi s6 CBR ciia dit gia cudng dat 53,2-67,6%. Gia tri CBR nay tuong duong
v6i chi s6 CBR trung binh ciia dét sdi san c6 hodc khong 1an hat bui GP, GM theo hé théng phan
loai dét thong nhét (Unified Soil Classification, USCS) ctia Hoa Ky. D6i v6i dat bun sét sau khi gia
cudng hén hop xi ming (200-300 kg/m?) va cat (100-200 lit/m?) da cho chi sb cudng do CBR cia
mAu tif 68,8-112,1%. Chi s6 CBR nay tuong duong véi dét sdi cAp phdi tét, GW dudc dam chiit hoic
d4 nghién cip phdi tot dam chit [29].

Nham danh gia kha ning gia ting chi s6 CBR tit bién phap gia cudng xi ming va hon hgp xi ming
cat, ty s gia ting cudng do, R dudc xdc dinh bang ty s6 ciia chi s6 CBR mau gia cudng chia cho ty
s6 miu CBR khong gia cudng.

R = CBRgia_cuang (3)

CBRkhong _gla_cuong

Két qua cho thdy cudng do clia dit gia cudng ting tdi da xap xi 6 1an cudng do dat sét bun sau khi
dam chit, ddi v6i cdc mau thi nghiém.

Bang 4. Két qua gia tri chi s6 CBR ctia cic miu thi nghiém

Méu P, (kPa) P, (kPa) CBR, (%) CBR,(%) CBR (%) R

Khong gia cudng  1303,6 1647,8 18,9 16,0 18,9 1,00
XM200 3673,3 5232,6 53,2 50,8 53,2 2,82
XM250 4495,1 5892.5 65,1 57,2 65,1 3,55
XM300 4665,2 5232,6 67.6 50,8 67,6 3,83
XM200-C100 47464 6619,9 68,8 64,3 68,8 3,64
XM250-C100 4990,4 5882,1 72,3 57,1 72,3 3,94
XM300-C100 5471,1 5892,5 79,3 57,2 79,3 4,20
XM200-C200 6559,6 8844,3 95,1 85,9 95,1 5,03
XM250-C200 6279,9 9933,2 91,0 96,4 96,4 5,10
XM300-C200 7733,8 9933,2 12,1 96,4 12,1 5,93

3.2. Anh huéng ciia ham lugng xi mdng va cdt dén chi sé cuong do CBR mdu gia cuong

Tuong quan ty s gia ting cudng do, R theo ham lugng xi ming cla cc trudng hop gia cudng xi
ming c6 va khong c6 cat duge thé hién trong Hinh 5. Két qua cho thiy gia ting ham lugng xi ming
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trong mau thi nghiém sé lam gia ting ty sd gia ting cudng do. Két qua nay tuong dong vé6i nhiéu
nghién ctiu vé hdn hgp dét bun gia cudng xi ming ([5, 7-12]). Nhu da nhan xét & trén, khi ham lugng
xi ming ting 1én, luong lién két giita hat dt va xi ming sau khi thiy héa hoan toan ting 1én, tir d6
gia ting cudng do ctia dat gia cudng.

8

O Gia cuong XM
71  ®Gia cuong XM & 100 lit cat/m3
6 | BGiacuomg XM & 200 lit cat/m? 5,9

5,0 5.1

4,2

4 36

Ty sb gia ting cudng do, R

=

250 ) 300
Ham lwong xi mang (kg/1m3 dat gia cudng)

Hinh 5. Tuong quan ty s gia ting cudng do R theo ham lugng xi ming va cét trong mau dit gia cuong

Tuy nhién, do gia tang cudng do la khic nhau khi gia ting ham lugng xi mang. Khi ham Iugng xi
ming ting tit 200 kg/m? 1&n 250 kg/m?, ty s gia ting cudng do dbi véi dit gia cudng xi ming ting
dot bién, tir 2,8 1én 3,5. Két qua v6i ham luong xi ming 200 kg/m? (tuong duong 10,7% vé khbi ludng
v6i trong ludng riéng hén hop sau khi dim chit, 18,6 kN/m®) nay phit hop véi két quéi thi nghiém
dét sét dam chit v6i xi ming dé xuit bsi [21] trong d6 cudng dd nén 1 truc gia ting 2,7 1an khi tron
v6i 10% xi ming vé khéi luong. V6i ham lugng nhé hon (8%), cudng do CBR chi ting 1én khoang
1,7 lan [20].

Khi tiép tuc ting ham luong xi ming 1én 300 kg/m?, tj s& R chi gia ting 1 khoang nhd, R = 3,8.
Nhu vay khi khéo sat ham lugng xi ming tir 200-300 kg/m® cho thiy dbi véi hén hop gia cuong dat
— xi ming, ham lugng xi ming chi cin khoang 250 kg/m>, nhiim t&i uu chi phi xi ming, thi vin ddm
cudng do clia miu gia cudng dit bun sét — xi ming.

Déi v6i mau dat sét bun gia cudng hén hdp xi ming ct, chi s6 cudng do CBR vudt trdi so v6i
mau sét bun gia cuong xi ming. Khi dit dugc tron va dam chit v6i hon hop xi ming cit, qué trinh
thity héa xi ming sé tao lién két cat — hat dit bun va xi ming. Cat gia ting kha ning chdng cit, tao
ma sat giifa cac hat dat d6i véi dat sét dugc gia cudng cét [16]. Khi c6 su tham gia ctia xi ming véi
vai tro 12 chat két dinh, tao lién két chit ché gifta cat — hat dit va xi ming, cudng do cla dét sét gia
cudng xi ming — cat gia ting thém nhiéu lan nita.

Khéo sit anh hudng ham lugng cit cho thiy cing mot ham lugng xi ming, ham lugng cit cang
cao, cang gia ting cudng do ciia mAu. Khi ting ham luong cét 1én mic 100-200 lit/m?, cudng d6 CBR
clia mau ting do bién, 16n hon ghp 3,6-5,9 1an méu khong gia cudng. Dbi v6i cdc mau c6 ham lugng
cat 200 lit/m?, khi ting ham lugng xi ming tir 200 kg/m® 1én 300 kg/m?>, ty 1é gia ting cudng do chi
ting 1én tr 5 14n 1én x4p xi 6 1an. Do d6, d€ tdi uu lugng xi ming st dung, nhung vin ddm bo cudng
do cao ctia dét gia cudng, nghién citu dé xuét lugng cat 200 lit/m> kém theo lugng xi ming 200 kg/m?
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ddi véi dat bun sét gia cudng hdn hop xi ming cit (tuong duong 1an luct 1a 10,7% va 19,3% theo khbi
luong hdon hop dam chit trong d6 trong lugng riéng hdn hgp dim chiit biang 18,6 kN/m?). Két qué phu
hop véi nghién cifu [22] trong d6 dé xuit ham luong theo khéi lugng xi ming va cat tho 1an luct 14
9% va 20% cho cudng dd tdi uu dbi véi hdn hop dam chit dat sét, xi ming va cat thd. Cusng do CBR
hén hop khi d6 ting 1én 8,8 1an [22]. Su sai khic ndy c6 thé do su sai khic vé vat lidu va diéu kién
dam chit giita cac thi nghiém.

4. Két luan

Nghién cifu gia cudng cai tao kha ning chiu luc ctia dit bun nao vét song Cdi Ldn, tinh Kién
Giang biang phuong phap dam chit hdn hop cat vang hat to va xi ming Portland PC40 va dét bun. Thi
nghiém xac dinh chi s6 cudng d6 CBR dudc dp dung nham kiém nghiém kha niing chiu tai ciia dat bun
trudc va sau khi gia cudng. Két qua nghién ciiu cho thiy véi ham lugng xi ming khao sat tir 200-300
kg/m® va ham lugng cat tir 100-200 lit/m>, hén hop sau khi duge ddm chit véi mic ning lugng dim
1200 kJ/m? va 7 ngay thiy héa va ninh két xi ming trong két cAu dit, miu gia cudng xi ming va hén
hop xi ming cat gia ting cudng do tli 2,8-5,9 1an so véi dit sét dam chit khong gia cuong. Két qua
cho thay mic dit mau gia cudng chua dudc dam chit tai d6 4m tdi uu va dung trong kho 16n nhét, dit
sét sau khi gia cudng bang xi ming - cat tuong ducng vt liéu séi hodc dd nghién dam chit. Mot sb
két qua cu thé nhu sau:

- Ham lugng xi ming trong mAu ting 1én 1am gia ting chi s6 cuong do CBR clia miu gia cuong.
Do khi lugng xi ming ting 1én, 1am gia ting cic lién két gitta c4c hat dat va cit trong mau gia cudng,
tir d6 gia ting cudng do mau dat.

- Pbi v6i mau dét bun sét gia cudng dit — xi ming, luong xi ming tbi uu dé xuét 1a 250 kg/m> dit
gia cudng. V6i ham luong xi ming dé xuét, cudng do dat sau khi cai tao dudc ting 1én 3,5 lan so véi
dat bun sét sau khi dam chit.

- Pbi v6i mau dit bun sét gia cudng hdn hop xi ming — cit, cac hat cat khi két hop véi dit va xi
ming gia ting déng k& chi s6 cudng do CBR so véi mau dit gia cudng xi ming khong cat. Ham lugng
cat cang cao, cang gia ting cudng do ctia dat bun sau khi xi 1y gia cudng. Trong gidi han sb luong
thi nghiém, nghién cttu dé xuét ty 1& ham lugng cat 1a 200 lit/m® két hop véi ham lugng xi méing thip
nhét, 200 kg/m> nhim gia ting 5 14n chi s6 cudng do CBR ctia dit gia cudng xi ming — cét so véi chi
s6 cuong do CBR cia dit bun dAm chit tai do 4m tdi uu.

Nghién citu con nhiéu han ché vé sd lugng mau thi nghiém, khodng ham luong cét, ham luong
xi ming, ddng thdi thiéu cc didu kién lam viéc ctia dét (vi du nhu diéu kién dét bi bdo hoa trong
qué trinh 1am viéc). Nghién ctiu cling chua 1am 16 4nh hudng ctia cit va hdn hop nudc xi ming dén
ing xit dm nén ctia hdn hop dét sét gia cudng. Ngoai ra, nhiing phan tich anh hudng tinh chét co ly
clia cat (kich thudc, cip phdi thanh phan hat, kha ning chiu cit, ...) dén cudng do ctia hon hop chua
dugc xem xét. Cudi cung, két qua thi nghiém dua trén nhiing diéu kién trong phong thi nghiém. Tuy
nhién, két qua nghién cifu cho thay phuong phap dam chiit két hop v6i hon hop xi ming cit gia ting
rat 16n cudng do chiu luc cta dat bun. Phuong phdp gia cudng dé xuat gidp ting thém su Iva chon
bién phép xi Iy nén, méng dudng cho céc cong trinh giao thong va nén kho bai cho cong trinh dan
dung, cong nghiép.
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