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Mechanical behaviors of soilcrete specimens by Jet Grouting technology from
Cu Chi soft clay to treat differential settlement of Tan Thanh Dong bridge
Abstract: Bridge abutment differential settlement has often occurred in the
South and particularly in Ho Chi Minh City. The current techniques treat
the settlement to be still less effective. Jet grouting is a technology
improving mechanical characteristis of soils using a high pressure grout
jet to cut and mix in-situ soil with cement slurry. Jet Grouting has high
potential to mitigate differential settlement of bridge abutments. However,
the Jet Grouting still has limit applications to treat bridge abutment
differential settlement in HCMC. This paper investigated the mechanical
behaviors of soilcrete specimen made from the soil samples taken at Tan
Thanh Dong bridge simulating field Jet Grouting. About 50 soilcrete
specimens mixed with 50% slag cement and PCB40 cement. The cement
contents of 400, 500, 600, 700, and 800 kg/m* were utilized to mix the soft
clay samples at a w:c of 1.5:1. The results show that: (1) Unconfined
compressive strength (UCS) of slag cement were higher 3.5 to 4 times than
those of PCB40; (2) UCS of soilcrete at a cement content of 500 kg/m®
cured at 3 days were higher 3 to 8 times than that of the soft clay; (3)
Secant modulus of elasticity varying from 100 — 357 times to UCS; (4)
Strain at failure varying from 0.5 to 1.2 %; (5) A w:c ratio of 1.5 providing
suitable soilcrete strength and the viscocity of cement slurry.

Key words: Soilcrete, Jet Grouting, settlement, ground improvement,
bridge approaching embankment.

1. GIOI THIEU

Lun duong dau cau trong qua trinh khai thac
gay buc xuc trong nganh giao thong hién nay.
Hién tuong lun duong dau cau xay ra & hau hét

Thac si, Giang vién, khoa KTXD-MTUD, Truong Dai
hoc Nguyén Tdt Thanh;

PGS.TS, Giang vién, Truong Dai hoc Bach Khoa -
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cac tinh thanh Pong Bang Séng Ciru Long noi
chung va TP HCM noi riéng [1, 2]. Su chénh
léch cao do tai vi tri tiép gidp giita md cau va
duong dau cdu gdy ra hién tuong xdc cho
phuong tién giao thong. Xe phai giam tc do khi
qua cau nham giam xdc [3]. Hién tugng lun léch
duong dau cau do lin ¢ két ctua nén déat yéu
bén dudi cua dudong dau cau [4, 5]. Céac giai
phép khic phuc hién tai la bu lin thudng xuyén
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bing cac 16p bé tong nhua, bom vita, va xdy
dung moi [6]. Bu lun thuong xuyén khong giai
quyét triét dé tinh trang lun. Jet Grouting la giai
phdp kha thi trong ba phuong phap trén. Jet
Grouting c6 thiét bi thi cong nhé gon va thi
cong duoc trong khu vuc c6 mit bang chat hep
[7]. V6i dudong dau cau dang khai thac, thiét bi
Jet Grouting c6 thé thi cong ma khong can ngin
luu thong cta xe ¢§ va thoi gian thi cdng nhanh.
Jet Grouting da duogc thtr nghi€ém hi¢n truong
thanh cong cho cong trinh xir Iy lin dudng dau
cau & Dong Thap [8]. Tuy nhién, Jet Grouting
chua dugc Ung dung cho cac cong trinh lin
duong dau cau dang khai thac tai TP HCM. Vi
vay, nghién ctu ung dung Jet Grouting xu ly
lan cho cac cong trinh dudng dau cau & TP
HCM lam co s& khoa hoc va phap 1y cho cac
ung dung dai tra toan dia ban TP HCM.

Theo hién trang thiét ké cua ciu Tan Thanh
bong thudc huyén Cu Chi, duong dau cau duoc
ddp cao (khoang hon 2.5 m) bang 16p cip phdi
da dam va ban qua do dai 4.5 m duoc dat trong
16p cap phdi da dam. Lop cdp phdi va ban qua
do dat ngay trén nén dudng cii. Lop dat yéu bén
dudi chua duoc gia ) [9]. V&i cAu tao tuong tu

Viéc nghién ctru ing xir ctia dat tai cau Tan
Thanh Bong huyén Cia Chi TP HCM theo cong
nghé Jet Grouting nhim duwa ra thong sb phu
hop vé chét luong cua coc soilcrete. Cac mdi
quan hé vé cudng d6 nén né hong tu do theo
thoi gian bao dudng, loai xi mang, mé dun dan
hoi cat tuyén, va ty 1& nudc:xi ming duoc
nghién ctru trong phong thi nghiém. Két qua cta
nghién ciru s& lam dinh hudng ban dau cho viéc
g dung thiét ké va thi cong tai hién truong.

2. PHUONG PHAP LUAN NGHIEN CUU

Phuong phap thi nghi€m trong phong theo cac
tiéu chuan ASTM D2166, ASTM D1633, va
TCVN 9403:2012 duoc thuc hién cho cic mau dat
lay tai hién truong va xi mang. Thi nghiém nén no
hong tur do (UCS) thuc hién cho cic mu soilcrete.

2.1. Vit li¢u thi nghiém

Pat nguyén tho

Cong tac khoan ldy mau dét tai hién truong
cau Tan Thanh Péng phia cau Xang thudc xi
Tan Thanh Pong huyén Cu Chi thanh phd Ho
Chi Minh (Hinh 1). H6 khoan dugc khoan t6i d6
sau 30 m. Chi tiéu co 1y ctia dat dung thi nghiém
thé hién trén Bang 1.

duong dau cau tai Dong Thap, tai trong dat dap o
13 nguyén nhdn giy lin cb két cua 16p dat yéu . P
bén dudi. Jet Grouting ¢ thé xir 1y gia cb 16p i _ 4 Qe
&4t yéu bén duéi khong phé hity céc 16p mit bén Lo i
trén. Can khoan c6 thé khoan xuyén qua céac 16p Ry
cé}p phdi d4 dim va ban qud do dé ‘xu(‘)ng 6p dat g AL
yeéu bén dudi. Tai 16p dat }féu’ can gi,a co, Jet @m
Grouting kich hoat tia vira dé cat xo61 dat va tron gy
v61 xi mang. Vi vay, Jet Grouting la gidi phap
t6i wu dé giai quyét triét dé dwoc hién tuong lun Hinh 1. Vi tri nghién cieu (Google maps)
duong dau cau ¢ Ca Chi.
Bang 1. Chi tiéu co' Iy ciia cac 16p dat [10]
. LA Sét chday | Sét cha Cat o Set it ,
Cac chi tieu (1A) ¥ (1B) ¥ bui Sét déo déo Cat
Chiéu day (m) 7,5 11,4 2,1 8,5 5,4 3,5
Gi6i han chay LL (%) 85,3 78,7 - 48,4 38,4 -
Chi s6 déo Pl (%) 41,2 38,5 - 23,5 18,7 -
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o Sét chay | Sét chay | Cat .. | Sétit .
Cac chi tiéu (1A) y (1B) y bui Sét déo déo Cat

Ham luong bui sét (%) 91,7 87,9 11,5 86 73,3 10,3
Do 4m W (%) 90,82 79,71 | 2511 | 4344 | 3554 | 20,26
Dung trong tu nthién 7, (kN/m°) 14,4 15 18,4 17,3 18 19,8
Hé s rong e 2,60 2,25 0,81 1,25 1,04 0,62
Do pH (%) 8,1 8 - - - -
Ham luong hitu co (%) 5,15 4,86 - - - -
Cudng do nén gy (KN/m?) 22,9 36,2 - - - -

Xi mang

Xi mang PCB40 va xi mang 50% xi duogc
ding cho nghién ctru nay. Hai loai xi mang
dugc san xuét trong nudc va co6 san tai TP

HCM. Xi mang PCB40 theo TCVN 6260:2009
va xi mang 50% xi theo TCVN 4316:2007 nhu
Bang 2. Xi ming c6 han sir dung toi da 1 thang
ké tir ngdy san xuét.

Bang 2. Cac chi tiéu co ly ctia xi mang [11, 12]

Cuong do nén | Thoi gian dong két | P9 min | Po 6n dinh | Ham

Loai xi ming (MPa) (pht) * thé tich | hrong
3ngdy | 28ngay | Bitdau | Kétthuc | (cm?/g) (mm) SO;
(%)

Xi mang > 18 >40 >45 <420 2800 <10 <3,

PCB40
Xi mang xi > 18 >40 <45 > 600 3300 <10 <3,5
*Xdc dinh theo phdn con lai trén sang kich thieée 16 0.09 mm.

Nuoc

Do pH trong nuéc ding dé thi nghiém anh
hudng t6i chat lwong cua dat tron xi ming. DO pH
cia nuéc thip (pH < 7) thé hién tinh axit cao,
cuong do cua soilcrete giam. Nguoc lai, d§ pH cao
thé hién tinh bazo (pH > 7), cuong do cua coc
soilcrete cao hon [13]. Theo Bang 1, do pH cua

nudc trong dat tai hién truong c6 gia tri 1a 8. Nudc
udng sinh hoat dung thi nghiém ciing c6 d6 pH dao
dong tir 6 — 8.5 [14]. Ngoai ra, cac thong sd vé chat
lwong nude sinh hoat déu phu hop véi tiéu chuan
TCVN4506:2012 vé nuéc diung dé tron vira xi
méng nhu Bang 3. Vi vy, nudc sinh hoat ¢6 thé str
dung dé thi nghiém thay cho nudc tai hién trudng.

Bang 3. Ham lwong tdi da cho phép (mg/L) ciia cic thanh phin trong nwée tron vira [15]

Mubi hoa tan lon sunfat (SO47?)

lon clo (CI) Cén khong tan

10000 2700

3500 300

2.2. Ché tao miu

Ham lwong xi mang va ty I¢ nudc:Xi (W:C)

Ham lugng xi méing va ty I¢ nudc:xi mang sé&
anh huong dén cuong dg cua coc soilcrete [16,

17]. Ham luong xi mang cang cao thi cuong do
dat — xi mang cang cao. Trong dat c6 chira ham
lwong hitu co, lugng xi miang dung dé gia ¢b can
phéi 16n hon trong dat khong chira hitu co hoic
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ham lwong hitu co nhod. Lugng xi ming nhidu du
dé tao ra khung chiu luc xung quanh cac chat
hiru co c6 trong dat [13, 18]. Theo [19], ham
lwong xi ming tdi thiéu cho dat c6 ham lugng
hitu co khoang 2-5% nén tir 300 — 350 kg/m®
cho cong nghé tron bang canh tron. V&i phuong
phép thi cong bing Jet Grouting, ham lwong xi
mang tai hi¢n truong bi gidm hon so vdi trong
phong vi anh hudng cua dong bun trao nguogc
[20]. Vi vay ham lugng xi mang trong phong
can phai 16n hon 350 kg/m® dé dam bao cudng
do thiét ké. Cac loai ham luong xi ming 400,
500, 600, 700, va 800 kg/m® tuong tng v6i hai
loai xi mang xi va PCB40 dugc dung dé nghién
cru. Cac ham lugng xi mang phu hop véi
nghién ctru cta [21] dé tinh toan lwong vira tron.
Tir cac két qua trong phong, ham luong xi ming
thich hop s& dugc chon dé gia cb.

Hinh 2. Vira trong thau trén may

Ty 1€ nude:xi mang vira danh hudng téi cuong
dd nén nd hong tu do cua soilerete va luu lugng
bun thai trao ngugc trong qua trinh thi cong [16,
17]. Ty 1¢ w:c cang nhé thi cudong dd cang cao
nhung d6 nhét cia vira 16n gy tic nghén voi
phun. Nguoc lai, wic 16n lam cuong do cua
soilcrete nhd va d§ nhot cua vira nho. Tuy
cuong do cua soilcrete gidm nhung dong bun
trao ngugc dé hon va tranh tic nghén voi phun
khi w:c lon. Vi vay, tuy thudc vao muc dich cua

cong trinh, ty 1& wic can duoc thi nghiém trude
khi thi cong [17]. Theo [21], ty 1¢ w:c cho hé
thong Jet Grouting dao dong tir 0,8-2. Vi cac
coc thur da thi cong tai TP HCM, ty 1€ w:c béng
1:0,6 d3 khic phuc duoc tinh trang nghet dong
bun trao nguoc [22]. Vi vdy, vita ding dé thi
nghiém c6 ty 1& nudc: xi mang bang 1,5:1. Sy
cd nghet voi trong qué trinh thi cong coc Jet
grouting s& dwoc han ché. Nudc va xi ming
duoc tron déu bang mdy trong thoi gian 5 phut
trude khi tron véi dat nhu Hinh 2.

Piic mdu

Cuong d6 cua coc soilcrete bi anh huong boi
loai dat. V&i cing mot ham luong xi mang, ngay
bao dudng, ning luong tron, cuong do cua dét cat
cao hon trong dat sét va dét sét déo cling cao hon
dat sét déo chay [13, 23]. Pét ctia 16p sét chay (1A
va 1B) 1a 16p dat yéu nhat (Bang 1). Vi vay, dét
ctia hai 16p nay duoc chon dé gia cb.

Dt duoc ldy tir d6 sau -0,5 m dén -18 m tron
v6i vita xi ming PCB40 va xi mang xi. Dat tu
nhién duoc xac dinh dd 4m trude khi thi nghi¢m.
Néu d6 am cua dit trong phong nhé hon d6 am
hi¢n truong, mot lwong nude duoc thém vao dé
dam bao d6 am cua dat khong thay doi.

Khudn chira mau dat tron xi mang dugc lam
tir dng nhya PVC duong kinh 55 + 2 mm, cao
120 + 2 mm. Khudn dugc cat ho theo phuong
doc va boi mdt 16p m& mdéng bén trong gitip qua
trinh thio mau dé dang.

Hinh 3. Mau sau khi diic xong
Bdo dwéng mau soilcrete
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Hon hop dt tron xi mang dugc chia thanh 3
16p, mdi 16p duge dam bing que gd dudng kinh
10 mm va dai 400 mm. Mau duoc ¢b dinh chat
truéc khi bao dudng bing cach ngadm trong
nudc nhu Hinh 3 [13, 18].

Mau dugc ki hiéu va dan mac trude khi bao
dudng. Cac miu dit nim bén dudi muc nudc
ngdm. Vi vdy, miu soilcrete duoc ngdm trong
nude dé tmg xir twong tmg v6i thyc té. Hinh 4
thé hién qua trinh bao dudng ciia mau.

(a) Bét dau nén

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia thoi gian bio dudong

téi cwomg do nén né hong tu do

2.3. Nén miu

Mau soilcrete dugc tién hanh nén né hong tu
do (UCS) bang may nén mau nhu Hinh 5 theo tiéu
chudn ASTM D1633 [24] va TCVN 9403:2012
[25]. Muc dich cua thi nghiém UCS 14 dé xac dinh
cudng do nén nd hong tu do (qu), bién dang luc
pha hoai (&), va mo dun dan hoi cat tuyén (Esp)
ctia mau. Trinh tu nén mau nhu sau:

(1) Mau duoc 1am phing hai dau, do duong
kinh va chiéu cao mau tai 3 vi tri dé tinh gia tri
trung binh, va can mau dé xac dinh khéi luong.

(2) Pit tim mau trung v6i tAm may nén ca
phia trén va dudi.

(3) Lap dat dong hod do chuyén vi s6 1 va sb
2 d6i xtrng nhau. Piéu chinh hai ddng hd do vé
gia tri “0” (Hinh 5a).

(4) Gia tai v6i téc d6 nén khong doi va nho
hon 1 mm/phut.

(5) Ghi lai gia tri luc ctia ddng hd Iuc va gia
tri chuyén vi cua dong hd chuyén vi s6 2 khi
ddng hd chuyén vi s6 1 twong tng véi 10 vach.

(6) MAu nén dén khi bi pha hoai (Hinh 5b)
[18, 19].

(b) Mau pha hoai
Hinh 5. Thi nghiém nén né héng tir do mdu soilcrete

Hinh 6 thé hién mdi quan hé giira cudng do
nén qu tai thoi diém 3, 7, va 28 ngay tudi véi
ham lwong xi mang A. = 500 kg/m®. Cuong do
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tang khi thoi gian bao dudng ting. Két qua phu
hop véi cac tac gia nhu [1, 19]. DSi voi xi ming
xi, cudng dd gy thé hién r6 muc do ting theo
thoi gian. Xi mang PCB40, gié tri q, tdng trong
khoang tir 3 dén 7 ngay tudi. Gia tri qq tai 28
ngdy giam c6 thé do miu bi khuyét tat. Cudng
dd nén ctiia mau soilcrete tao boi ca hai loai xi
mang cao hon tir 3,4 - 8 1an & 3 ngay va 12 - 17
lan & 7 ngay tudi so véi cudong d6 nén né hong
ctia dat ty nhién (Bang 1). Vi vy, cac phuong
tién giao thong c6 thé luu thong sau 3 ngay thi
cong. Ddi v6i cac cong trinh dang khai thac,
viéc stra chita anh hudng t61 qué trinh luu
thong. Dac biét, luu lugng xe luu thong tai TP
HCM, viéc giai phong mit bang can phai thuc
hién nhanh.

200
[ OXM Xi 3va 7 ngay
800 - AXMPCB40 3va 7 ngay <©
T | ©XM xi 28 ngay <
s 700 + oXM PCB40 28 ngay
S 600 — 0
5’5 [
£ s00 | H
£ r
? a00 + @ %
& E
= I
£ 300 ¢ A
L . A
@ 200 £ ®
§ . O
o 100+ 0O
0
0 5 10 15 20 25 30

Thei gian bao dwéng, t(ngay)

Hinh 6. Méi quan hé giita thoi gian bdo dudng
va cwong do nén né héng ¢ A = 500 kg/m®

3.2. Anh hwéng ciia ham lrong xi ming va
loai xi ming dén cwong dd nén né hong tyw do

3.2.1. Anh hwéng ciia ham lwong xi ming

Hinh 7 thé hién mdi quan hé giita cudong do
nén no hong ty do va ham lugng xi mang/loai xi
ming cta cac mau soilcrete & 28 ngay tudi.
Cudng dd cia mau soilcrete ting theo ham
lugng xi mang trong khoang tir 400 - 600 kg/m°.
Ham luong xi mang cang cao thi cuong do nén
nd hong cang cao. Cac hat xi ming cang nhiéu

s& bao boc céc hat dat va lién két cac hat dat lai
v6i nhau bing chét gel C-S-H lam cuong d6 cua
soilcrete tang [13, 18]. Cuong dd cua soilcrete
chi tang tuyén tinh khi ham luong xi ming ting
trong mot khoang nhat dinh. Cac mau soilcrete
& ham luong 700 va 800 kg/m® c6 xu hudng
giam. O ham luong xi mang 16n, lugng nude dé
tao vira xi ming nhiéu. Trong qua trinh hinh
thanh cuong do, do am cua soilcrete cao. Luong
nude du sau khi phan tng thuy hoa xay ra la
nguyén nhan lam cuong d) cua soilcrete giam
hoic ting khong dang ké [13]. Ngoai ra, trong
qua trinh ché tao mau ¢ ham luong xi ming cao,
cong dam tac dung 1én mau bi giam do do sét
ctia mau 16n. Luc ddm nén tac dung 1én miu s&
khong déy hét duge bot khi con sot lai trong
mau. Cuong do cua soilcrete giam hodc ting
khong dang ké [20]. Vi vdy, ham luong xi ming
nén chon trong khoang tir 400 — 600 kg/m®
3.2.2 Anh hwéng ciia logi xi ming

1200
©Ximang xi ©Ximéng PCB40
1000 +
E [
. o © o
X 800 &
2 i
2 i 8 <o ¢ o
[ L
s g0 <O
«Or L
L+ L
2 400 | o
g i @)
] F 8 ®)
200 | 8 8 O 5
I T B L
300 400 500 600 700 800 900

Ham Iwgng xi mang (kg/m?)

Hinh 7. Quan hé giita ham lwong xi mang/logi xi
mang va cuong do nén no hong tu do o 28 ngay

Cung mot loai dat, ham lugng xi mang,
ngay tudi, cuong d6 nén nd hong g, ciia mau
soilcrete tao tur xi mang xi cao hon tur 3,5 - 4
lan xi mang PCB40. Két qua nay phu hop véi
nghién cuou cua [1]. 50% ham lugng xi cé
trong xi ming xi dong vai tro lam tdng cuong
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do cua soilcrete. Cac khoang vat c6 trong xi s€
phan @ng thuy hoa va trao ddi ion trong moi
truong kiém tao ra chét gel C-S-H, C-A-S-H,
va C-A-H dong vai tro chinh cho cuong d¢
cla soilcrete. Pbi voi xi miang PCB40, phan
tmg thay héa chi tao ra chat gel C-S-H [13].
Vi vay, cuong do cua soilcrete tao ra tu xi
mang xi s€ cao hon. Xi mang xi nén dugc
chon lam vat liéu gia cé.

3.3. Quan hé giira bién dang pha hoai &; va
cwong do nén né hong q,

Bién dang lac pha hoai cta tit ca cac mau
soilcrete déu nam trong khoang tir 0,5 — 1,2
(Hinh 8) nhé hon so v61 nghién ctru cua [13] va
gan tuong dong v6i [19]. Bién dang lic phé hoai
clia cc mau soilcrete tao ra tir xi ming xi ddi
v6i tat ca cac ngay tudi déu giam khi cudng do
ting twong dong voi két qua cua [13, 23]. Véi
méu soilcrete ctia xi ming PCB40, bién dang
pha hoai tang khi cuong d6 giam. Két qua nay
gidng nghién ctru cua [1, 19], nguyén nhan co
thé do anh huong cua loai xi mang hodc do su
tiép xtic giita bé mit mau v4i may nén.

1200

L oXM Xi 28 ngay 0XM PCB40 28 ngay
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Hinh 8. Quan hé giita bién dang phd hoai va
cuwong do nén no hong tw do

3.4. Quan hé¢ mé dun dan hoi cat tuyén Eso
véi cwong do nén né hong gy
Ty 1€ Eso/qu cua tat ca cac mau xi mang dat

dat khoang 100 - 375 nhu Hinh 9. Gia tri nay
16n hon so v6i cac két qua cua [26] va nim
trong khoang gia tri ciia [27]. M6 dun dan hoi
cat tuyén Esg 13 mot thong sé xac dinh do cing
clia mau xi ming dat phuc vu cho thiét ké. Tai
gia tri 50% cuong do pha hoai, Esg cua soilcrete
cang 16n thi bién dang nho. Bién dang cia
soilcrete nhd pht hop véi ung dung chéng lun
cho c6ng trinh.
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Hinh 9. Quan hé giita cwong do nén no hong
Quva mo dun dan hoi cat tuyen Es

4. KET LUAN

Khoang gan 50 mau soilcrete da duoc ché tao
trong phong véi hai loai xi mang PCB40 va Xi
mang xi. Ham luong xi mang 400, 500, 600,
700, va 800 kg/m® twong tmg véi ti 1& wic =
1,5:1 duge tron véi dat léy tir hién truong. Tat
ca cac mau soilcrete duoc bao dudng ¢ do tudi
28 ngdy, riéng mau dét tron xi mang véi ham
luong 500 kg/m® dugc bao dudng thém & do
tudi 3 va 7 ngay. Cac mau déu duoc bao dudng
trong nudc dé nghién ciu ng xir va danh gia
kha niang tmg dung cong nghé Jet Grouting dé
gia ¢6 lan duong dau cu dang khai thac. Két
qua nén né hong ty do ciia tat ca cac mau
soilcrete cho thay:

(1) Cuong d6 nén no hong tu do trung binh
& 28 ngay tudi clia xi mang xi trong khoang 0,7
— 0,8 MPa cao hon tir 3,5 dn 4 lan so véi xi
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mang PCB40 (0.2 — 0.3 MPa). Xi mang xi 10
cao nén duge chon dé gia cd.

(2) Cuong do nén nd hong tu do tang khi
ham lugng xi mang trong khoang tir 400 — 600
kg/m®. Ham luong xi ming nén chon trong
khoang 400 - 600 kg/m® dé gia cb.

(3) Cuong d6 nén nd hong tu do tang theo
thoi gian bao dudng. Pi voi xi ming xi ham
lwong 500 kg/m®, qu tai 3 ngay tudi gip tir 3 1in
so voi dat ty nhién va bang 15% so véi qy 28
ngay. P6i v4i xi mang PCB40, q, tai 3 ngay
16n hon 8 lan so vo&i dat ty nhién va bang
khoang 60% so v&i y 7 ngay véi ham lugng
500 kg/m®. Vi vdy, xe c6 kha ning luu thong
sau 3 ngay thi cong.

(4) Ty lIg w:c =1,5:1 cho cuong do soilcrete
va do nhdt cua vita xi mang phu hgp véi thong
sb thiét ké.

(5) Mo dun dan hoi cat tuyén Esp trong
khoang 100 - 357 1an cuong do nén nd hong tu
do tai 28 ngay tudi.

(6) Bién dang lic phd hoai cua soilcrete
trong khoang tir 0,5 dén 1,2 %.
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