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Nghien cuu ban mat cau lien hgp be tong nhe 
va vOa cuong dp cao cot sgi thep 

• TS. N G U Y I N OlNH H O N G - Trddng Dgi hgc Quoc te-Dgi hgc Quoc gia TP Ho ChiMinh 
• KS. NGUYEN VAN L | £ M - TrUdng Dai hgc GTVTTP Ho ChiMinh 

TOM TAT: Bai bao the hien nghien cuu thyc 
nghi#m ciia b in m|t cau day 10cm cho cau goo 
thong nong thon (GTNT) Ba b in LOO, LIO va L15 
CO chieu dai 140cm, lien hpp bSng be tong nhe 
sir dung hat EPS c6 chieu day lop day bSng vua 
cuong dg cao cot soi thep day lan luot la 0mm, 
10mm va 15mm, Ket qu i chi ra r§ng, b in LOO va 
LIO pha huy uon va don, LIS c6 tinh d^o, Chieu 
day lop vua cuong dg cao tang thi lyc gay la vet nirt 
0,1mm tang, Luc toi han cda L15 Idn hon LOO va 
LIO khoing 9% 

TC/ KHOA: VQa cuong do cao cot spi thep, be tong 
nhe sir dung hat EPS, pha hiiy uon va vet nut, 

ABSTRACT: This paper presents experimental 
study of deck with 10cm in depth for bridge in 
rural area Three decks LOO, LIO and LIS, length of 
140cm, were composited by light wiehgt concrete 
using EPS and high strength fibre reinforced 
mortar at bottom layer of 0mm, 10mm and 15mm, 
repectively The results showed that LOO and LIO 
were failed as flexural and brittle mode, L15 was 
failed as flexural and ductile mode Depth of high 
strength fibre reinforced mortar layer was increased, 
applied load causing crack width of 0,1mm was 
laarger. Capacity of LIS was larger than that of LOO 
and LIO about 9% 

KEYWORDS: High strength fiber reinforced mortar, 
iight weight concrete using EPS, flexural mode and 
crack width. 

l .OATVANOi 
De thiic day phat trien kinh te - xa hoi va dat tieu 

chi chuong trinh ndng thdn mdi ve linh vUe ha tang gtao 
thong, viec dau tu phat trien GTVT GTNT 6 cic tinh ddng 
biing song Cdu Long dang duoc thue hien v i dau tu. 

Hinh 1 1 Cau dam giin dan 1400 cho eau giao thdng ndng thdn 

Ket cau phan tren cua cau GTNT d khu vUe dong 
bang song Cdu Long thudng la dang ket dam I bang be 
tdng cot thep dU Ung lUe va b in do tat ehd. Be day cita 
b in mat eau thudng la 10em. Dang cau GTNT nhU the 
h\endHinh 1.1. 
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Hmh 1 2 Be tdng bi suy giam cot thep dam bi an mdn 

Khio sit cie eau giao thong eho thay, nhieu b in 
mat eau be tdng sau thdi gian sU dung, be tong bi suy 
giam chat lugng, edt thep bi an mdn nhu Hinh 1.2 va dan 
den suy giam tuoi thp ciia edng trinh. Hon nUa, bien doi 
khi hau d i va dang gay ra hien tuang nUdc lu khong ve 
nhu mua kho n im 2015-2016 va hien tUong xam ngap 
man dien ra trong thdi gian dai d dong bing song Cifu 
Long va tao ra moi trUdng an mon edt thep lan sau vao 
dat lien. Do dd, bao ve chong an mon eho cdt thep trong 
ket eau be tdng cot thep eung la mot trong nhUng yeu 
to quan trpng gdp phan eii thien dp ben lau cita ket cau 
cung nhUgiam gia thanh khat th ie cita cdng trinh, 

Viee sd dijng be tdng thudng lam ket eau b in mat 
cau lam tang tmh tai cho ket eau dam va mdng mo tru. 
Viec sd dung be tdng nhe lam bin mat cau se lam giam 
tTnh tai dan den lam tang t i i trpng khai thae, Tuy nhien, 
be tong nhe lai ed kha ning chong keo udn khdng cao 
va dan den ed kh i nang bao ve cot thep khdi i n mdn 
yeu. Gan day, nghien edu "Jda eudng dg eao co mac tU 
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70MPa den 11 OMPa [1 ] sir dung vat lieu dia phuong, tro 
bay va muoi sille cd the lam giam gia thanh ciia vCra so 
vdi eae ehe pham thUdng mai. VUa ed dp tham elorua rat 
thap, cd the not la khong d ing ke. Do do, vtee vda eUdng 
dp cao ket hop vdi cot soi thep de l im t ing kh i nang 
chdng an mdn cot thep va tang do deo cita ket ci'u dUdc 
thue hien trong nghien cUu nay, Trong bat bao nay, cot 
thep thudng se duae bao ve b ing mpt Idp vUa cUdng 
dp eao cot soi thep vdt cac chieu day khae nhau de d inh 
gia sUe khing va kha nang bao ve cot thep trong ban 
mat eau GTNT. 

2. THi NGHIEM 
2.1. Ban thi nghiem 
Cd ba ban mat eau dang dam gian don duac sU 

dung trong thi nghiem nay Mot b in cd chieu dai 140em, 
cao 10cm va rpng 50em nhUHinhZ/.Chieu day Idp bao 
ve cot thep ta 15mm. Khoang cich giQa hai tim goi ban 
la 120cm. Chleu dai tinh toan cua ban la khoang each 
nam trong gidi han cita chleu dai tinh to in b in mat cau. 
Ban LOO la dam doi ehUng v i dUOc do hoan toan b ing 
be tong nhe eo chieu day lOem va ed hai Idp cot thep. 
Trong khi dd, ban LIO v i 115 co do Idp vUa cudng dp 
eao cot soi thep day lan luot la 10mm va 15mm. Viee do 
Idp vUa cudng dp cao nay dUOc thUe hien de xem xet 
kha nang ehdng keo uon v i chong an mon cho cot thep 
ehiu keo. Dot vdt ban LIO va L15, vUa cUdng dp eao cot 
soi thep duoc do trudc lan lupt la 10mm va 15mm trUde 
mpt ngay so vdi be tong nhe. Mot Idp da duac rai len 
mat ldp vUa cuang do cao cot spi thep de d i m tao ra sU 
nham giUa Idp be tdng nhe do sau nhu Hinh 2.2. 

a i - .\ • - ,•; '^ 

ISf ADie D6-.- ^ o Q ^ 

DO 

^Lkj^ 
Tir 

t f ^ 

'.BIQ 
:.....A.. \^ 

^^^ ^oi^ 

-^=li^l 
Hinh 2.1. Kich thudc eie bin duoe thunghiim 

2.2. vera cudrng do cao cot sai thep 

•• K .e ,JE! » U . 
Hinh 2.3: Loai cit soi thep Hinh 2.4: Hat EPS (expanded 

polystyrene) 

Bing 2.1. Cap phoi vua cudng dp eao cot spi thip 

Bin 

L10 

L1S 

Cat (g) 

9167 

13750 

Nudc 

Ig) 

1795 

2694 

Xi mang 

(9) 

4719 

7079 

lg) 

1019 

1528 

Muoi silic 

(g) 

944 

1416 

Soi th^p 

(g) 

412 

618 

Phu gia 

(g) 

94 

142 

Bing 2.2. Cip phii be tPng nhe 

Ty 
nudd X 
mang 

0,35 

Da 

(kg) 

464.5 

Cat 
(kg) 

336,8 

NUdc 
(1) 

70 

Xi 

(kg) 

200 

Tro bay 
(kg) 

74,85 

silic 
(kg) 

40 

EPS 
(kg) 

5,25 

Phu 
gia 
(kg) 

4 

Bing 2.3. Cic dae tinh eua eit thep 

Loai 

D6 

DIO 

Ung suat 
chSy, f^ 
(MPa) 

378,5 

364,1 

O n̂g suat 
tdi han, f_, 

(MPa) 

543,0 

508,7 

Md-dun 
dan hdi, £_ 

(GPa) 

200 

200 

Di#n ti'ch, 
/l,'(mm^) 

28,27 

78,54 

Htnh 2.2: Thi cdng bi tdng nhe 

Ci'p phdi VLfa eudng do cao duac xie dinh dUa tr^n 
cap phoi vUa cudng dp cao dUOe nghien cdu trude do [1] 
vdi ty le nudc tren xl mang (w//e) l i 0,35. Cot soi thep la 
loai ed hinh sdi thang, hai dau ed mde neo nhu Hinh 2.3. 
Chieu d i i cita spi la 35mm, dudng kinh eiia soi la 0,6mm. 
Khoi luong rieng cita thep lam cot spi thep la 7.850 kg/ 
m^ Cot sdi thep dUOc them v io tuang dng cdi 0,75% the 
tieh eita vUa. NhUvay, mdi m^ vda se them vao tuong irng 
la 58,875kg eot sOi thep. Cap phdi vUa cho moi b in dUOc 
the hien d Bang 2.1. Moi me vGfa eudng dp eao edt sOi thep 
lay 3 vien eo kich thudc 50x50x50mm de xae dinh cUdng 
dp ehiu nen va mpt mau tron ed dudng kinh 15em de xac 
djnh cudng dp chju keo cua vCra. Cudng do chiu nen va 
chiu keo cita vda dat lan luot 84MPa va 7,9MPa. 

2.3. Be tong nhe 
Betdng nhe dUOe l im chit yeu tUda dam rong,cit, 

xi ming, tro bay, mudi stite va hat EPS. Da d i m la d i ong, 
Idp d i bi phong hda tren be mat cita cic md d i dan den 
bi rong. Hien tai, d i ong thudng dupe bdc t ieh va bo di 
hoae sd dung eho cac muc dieh ed yeu cau cUdng do da 
kha nhd. Khi da ong b| vat bd, khong duoc tan dijng, gay 
ra lang phi va 6 nhiem mdi trUdng smh th i i tU nhien. 
Cudng dp chiu nen eiia da rong ehi vao khoang 42MPa. 
Gi i tri niy cht phii hop cho be tdng nhe ed cUdng do 
chiu nen nhd hon eudng do chju nen cita da d im. D i 
rong ed kieh cd hat l i loai 01x02em. Dp hut am eung 
duoc xic dinh l i 2,48%. Tuy nhien, 16 rong khi Idn, khi 
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vdt da len, mot phan nudc trong d i b\ ehiy ra v i khdng 
phin anh ditng ty le rong eua da. Xl ming la Ioai PCB40 
va muoi silic c6 san tren thi trudng. Tro bay l i ric th i i tU 
Nhamiy Nhiet dien VTnh Tin. Hat EPS eung la sin pham 
tren thi trudng nhu Hinh 2.4. 

Be tong nhe dugc yeu cau eo khoi luong the tich 
nho hon 2.000 kg/m^. Ngoat ra, cudng dp cua be tdng 
nhe dat khoing 25MPa. Hien nay, chua eo cieh de xac 
djnh cap phoi be tdng nhe. Tuy nhien, thanh phan d i 
d im, eat ed the duoc xic dmh theo be tong thudng, 
sau do xic dinh lUdng xi mang dua tren goi y ciia tieu 
ehuan ACI [2].Ty le nUde ed the xae dinh tuong dot nhd 
de tranh lam phin tang do sit dung hat EPS ri't nhe, CIJ 
the trong thi nghiem nay, ty le nude tren xi mang ehi lay 
la 0,35. De dam bao an toan, cap phoi be tong thudng 
duoc xic djnh vdi cUdng do khoang 30MPa de xae djnh 
ham luong da dam va cat. Sau do, lUOng xi ming duoe 
li'y 400 kg/m^. 50% the tieh eiia be tdng nay se duoc thay 
the bdi hat EPS. Bang 2.2 the hien cap phoi cho be tong 
nhe trong nghien eUu niy. Ket qua eho thay, cUdng dp 
chju nen cita mau be tdng nhe trung binh dat 26,7MPa 
va dat yeu eau ve be tong nhe. 

2.4. C6t thep 
Cot thep thudng duoc bd tri nhu tren H'mh 2.1 gom 

hai ludi cot thep, Cdt thep dpc sit dyng thanh cdt thep 
dudng kinh DIO, cot thep ngang sU dijng thanh cot 
thep ed dudng ktnh DIO. Moi loai thep lay 3 thanh eo 
chieu d i i 60em de thif nghiem va xic dinh eac dae trUng 
trung binh eiia v i t lieu. Cae die tinh cija thep duoc liet 
ke trong Bdng 2.3. 

0 5 10 15 20 25 

Do vong (ram) 

Hinh 2.6: Mii quan hi luc va do vong 

2.5. Trinh tUthi nghiem 
Cae ban duoc dat tren hai goi va dupe gia tai thdng 

qua mpt diem d giO'a ban nhu Hinh 2.5. Tii trpng dupe 
tang d i n dan thdng qua viec dieu khien dp vong dam. 

Bin than may gia tai ed the ghi lai lUe va dp vdng ciia 
dam. Ngoii ra, 6 pt-gauge duae sif diing de phi t hien 
vet niit xui't hien tren b in dvj trigiUa diy ban.Trinh tU 
cac pi-gauge duae danh so tU 1 den 6 tinh tU ben phat 
ban. Pi-gauge so 3 duae bo tri d giUa dam. Trong qu i 
trinh gia t i l , thudng xuyen theo doi su hinh thanh va 
phat trien vet nift bang mat thudng de ket hop vdl ket 
qua do tU pi-gauge. 

3. KET QUA VA PHAN TI'CH 

3.1 . IVIol quan he life va dp vong 
Hinh 2.6 the hien mot quan he giUa lUe gia t i t v i 

do vong eiia ban. Ve eo ban, eac ban lam viec theo ba 
giai doan: giai doan dan hoi khong ed vet nUt, giai doan 
dan hoi eo vet nUt va gia doan phi tuyen [3]. Doi vdt ban 
LOO, vet nut dau tten xuat hien d vi tri cita pl-gauge so 
3, d giUa b in . Khi dp md rong cita vet nift dat 0,1 mm, 
luc do duoe l i 10kN v i do vdng eua ban la 2,45mm. Chu 
y r ing 0,1mm ta gidt han do md rpng cho phep trong 
ket cau be tong cot thep cd the chdng an mon cot thep. 
Dp vdng eho phep trong trang thai gidi han sif dyng la 
L/1200 [4], tuong dng dp vong cho phep tdl da la 01 mm, 
vl chieu dat nhip l i 1.200mm. Trong khi do, dp vdng cita 
ban dat 2,45mm, be rpng vet nut mdi dat 0,1 mm. Nhu 
vay, b in ed the thda min dieu kien eiia trang th i i sU 
dung ve dp vdng. 

Gii tri 1 OkN tUong ifng vdi 29,6% gia trj lUc tdt han 
ma b in chju dupe. So vdi dam sU dung be tong thudng 
cd cudng do chiu nen len den 48,1 MPa, lue lam eho vet 
nift uon dau tien md rpng den 0,1 mm la 35,2% g i i tri lUe 
tdi ban cua ban [5]. Hay ndi each khae, b in sif dyng be 
tong nhe ed vet nirt chiu uon md rpng 0,1 mm sdm ban 
so vdi ban be tong thudng. Dteu do ed nghia l i b in sif 
dung be tdng nhe ehdng an mdn cot thep yeu ban so 
vdt b in be tong thudng, Sau dd, b in trai qua giai doan 
dan hoi cd vet nut vdl mpt so vet nift phit trien. Ban bi 
ph i hiiy khi vet nift dau tien md rpng dot ngpt, be tong 
viing chm nen d giUa ban bj pha hity nen v i ban cung 
bi phi hity khi luc dat 33,8kN va do vdng dat l i 9,77mm, 
Giat doan phi tuyen tren b in LOO xay ra ri't ngan. 

Doi vdi ban LIO, vet nut dau tien md rong den 
0,1mm d gtUa ban khi lue dat l l ,3kN vdi do vdng la 
2,39mm. Sau khi vet nut dau tien xuat hien, b in trat qua 
giat doan d in hot cd vet nift. Ban ph i hity dot ngdt khi 
vet nift d gtijra b in md rpng dot ngdt, luc tdi ban dat 
33,15kN vdi do vdng tuang Ung la 9,1 mm. Giat doan phi 
tuyen tren ban Ll 0 xiy ra rat ngan, gidng b in LOO. Gii trj 
lue tai thdi diem vet nift md rdng 0,1 mm tuong Ung vdi 
34,1 % IUe tdi han cua ban. Nhu vay, ed the noi khi them 
10mm vUa cudng dp eao cot sat thep, lUc gay ra vet ndt 
uon dau tien dat 0,1 mm, xap xi so vdi b in sir dijng be 
tdng thudng [5], 

Doi vdi b in L15, giai doan dan hoi khong vet nirt 
den khi vet nut dau tien xuat hien. Vet nUt md rpng 
0,1 mm d lue gia t i t 18,1 kN vdi dp vdng la 3,91 mm. Giai 
doan d in hoi cd vet nift vdi sU xua't hien keo dai den 
khi lue gia tat dat 32,65kN, u'ng vdi do vdng dat 7,19mm. 
Saudd, ban t r i i qua giai doan phi tuyen den lue tdi han 
li36,45kNc(v6ng 14,34mm, Gia tri lUe tai thdi dtem vet 

91 



KHOA HOC CONG NGHE 
So 04̂ 2020 

nut md rpng 0,1mm dat 49,66%. Cd the noi rang, vdl 
chieu day vUa eUdng do cao cot sol thep len den 15mm, 
luc gay ra dp md rpng vet nirt len den 0,1 mm d i t ing len 
kh i nhieu so vdi trudng hpp chi bo tri vua eudng dp eao 
cot soi thep 10mm hoae khong edvUaeUdng do cao eot 
soi thep. Sau khi dat tdi lUe tdl han, lUc gta tai giam nhe va 
dp vdng tang len dang ke. Ci thdt dtem dUng tai, lUc gta 
t i i tren dam edn dat 35,15kN Ung vdi dp vdng 29,63mm. 
Dieu nay ehUng to, SLf ddng gdp eua vQa be tong eUdng 
dp eao cot sol thep lam tang tinh deo ciia ban. 

Hinh 3.4: Vet nut tren eac 
bin LIS 

Hinh 3.5: Cot sai thep & 
vit nut LIS 

3.2. Dang vet nut 
Vet nut ciia cac b in sir dung be tong nhe duac 

the hien d Hinh 3,1. Hien tuong bong tach giUa phan 
be tong nhe va vUa cUdng do eao edt spi thep khong 
quan sat thay. Doi vdi ban LOO, sau khi vet nift dau tien 

xuat hien 6 gUa b in , cd hai vet nift citng xuat hien vi 
moi ben so vdl tim b in vdi khoing eich gida eac vet nift 
khoing 1 Oem. Tuy nhien, hai vet nift udn d hat ben tim 
ban hau nhu khong md rong. Cac vet nut udn d glUa ban 
md rpng dot ngpt nhU Hinh 3.2. Trong khi do, d phia dot 
dien vj tri vet nirt d ben trat tim ban cung md rpng va noi 
vdi vet nirt d giifa ban d phia dang quan sat. 

Ddt vdt b in LIO, sau khi vet nirt d giUa ban xuat 
hten, hai vet nirt d hai ben tim ban eung xuat hien. Nhu 
viy, ban LIO co 3 vet nUt udn xuat hien nhU Hinh 3.3. 
Hat vet nirt d bai ben, each vet nirt d giUa khoing 15cm. 
Khoang cich niy Idn hon so vdi hai vet nirt hai ben d 
ban LOO. Hal vet nut d hat bend b in LIO cung phittrien 
rd hon so vdi hai ben nUt tuong Ung d ban LOO. Be rpng 
vet nut d ban LIO eung nho hon so vdi b in LOO d giat 
doan tdt han,Tai thdi dtem luc gia tai dat tdt lUc Idn nhat, 
v^t nut d giUa ban mdi ehi md rpng 0,687mm. Trong khi 
dd, tai thdi diem tdt han, vet nirt d giUa b in LOO do dUOc 
la 1,014mm, Diy la do anh hudng eiia cot sOi thep trong 
vQa eudng dp cao da ngin can vet nut md rdng. Tai giai 
doan dUng t i t , chUa thay eo sU dUt cot sdi thep. Be tdng 
nhe dvung chju nen cung b\ ph i hiiy khi l i /cdatdengii 
tri tdi han. 

Odi vdi b in L15, sau vet nut dau tien suit hien d 
giifa ban, eac vet nirt khac cung xuat hien. Cic vet nift 
6 ban L15 tap trung d khu vUe gtUa ban nhU Hinh 3.4. 
Khac vdt b in Ll 0, cae vet nut ve phai phia cita giUa ban 
citng xuat hten nhung vol khoang each rat gan nhau, chi 
khoang 1 Oem va giong nhU ban LOO. Tuy nhien, tit vet 
nirt giQa ban, eac vet nUt khie phat tnen them ra dpc 
ban nhu H'mh 3.5, khdng song song ngang b in . Hinh 3.5 
cung the hien ehyp can vet nirt giUa nhjp sau khi dUng 
tat. Ket qu i eho thay, cie sol edt thep d i bt dirt va bj tuot. 
Be tong nhe d eimg gtUa b in eung bj ph i hity chju nen 
khi kha ning ehiu lUe dat den g i i trj tdi han. 

3.3. Co che pha huy 

Dua tren moi quan he life va do vong, sU hinh thanh 
va ph i t trien cita vet nift, eie ban thi nghiem dUPc eho 
la pha hity theo uon. Sau khi vet nift gIGra dam xuat hien 
v i ph i t trien, cic vet nirt udn khic eung xuat hien vdi 
khoing each khae nhau. Bin LOO va b in L15 khoang 
cich vet nUt khi gan, ban LIO khoang each Idn hon,Tuy 
nhien, tai thdi diem phi hity, vet nirt gtUa ban deu md 
rong, be tdng chiu nen phia tren cung pha hity va gay ra 
ph i hiiy uon trong dam, Tuy cd sU xuat hien vUa eUdng 
dp cao edt sot thep nhUng b in Ll 0 ed Ung xif kha giong 
vdl ban LOO ve moi quan he lUc va dp vong. Giai doan 
phi tuyen tren b in LOO va LIO g in nhu khong ed. Dieu 
do chirng to, vdi 10mm vUa cUdng do cao la chUa dit de 
lam tang tinh deo eiia b in be tong nhe bj pha hiiy ddn. 
SU khac biet d hat b in LOO va Ll 0 la liie gay ra vet nirt md 
rpng 0,1mm d ban LIO la Idn hdn so vdi LOO, 

Doi vdi ban LIS, sau vet nirt dau tien, cie vet nUt 
uon khie eung xui't hien. Bin L15 trai qua du ba giat 
doan dan hoi, dan hoi ed vet nUt, phi tuyen. Glal doan 
phi tuyen vdi do vdng Idn the hten ban ed ti'nh deo Idn, 
Hon nUa, giat doan sau lue tdi han b in the hten tinh deo 
khi Idn. Day i i ddng gdp ciia ldp vua cudng dd eao len 
den 15mm so vdi ban LOO va 110. Ban Ll 5 citng bat dau 
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bj ph i hiiy khi vet nirt uon glUa b in md rpng v i phat 
trien ve phia ehiu nen. Khi be tong phia ehiu nen b in dat 
duoc luc tdl han, lUe tai thdi diem vet ndt giOa ban md 
rpngO,lmmciJng Idn hon kh i nhieu cho vdt LIO, LUe tdl 
han ciia ban Ll 5 cung tang khoang 9% so vdl lUe tdi han 
cua b i n LOO va Ll 0. Dp edng cita ban Ll 5 cung Idn hdn 
so vdi hai ban LOO va Ll 0. 

4. KET LUAN 
VUa eudng dp cao vdi 0,75% the tich cot sai thep 

ed cudng do chlu nen len den 84MPa va eudng do ehiu 
nen len den 7,9MPa, ket hpp vdi be tong nhe sd dung 
cot lieu nhe v i hat EPS len den 50% the tich be tong 
CO eUdng do chlu nen la 26,7MPa dUOc ditng de ehe tao 
b in mat eau. Viec ket hdp gida viJa cudng dp cao eot soi 
thep v i be tong nhe de lam ban mat eau khdng gay ra 
bong tach. Ket qua cht ra rang, cie b in deu bi ph i hity 
uon. Tuy nhien, ban LOO va Ll 0 ed tinh ddn. Trong khi 
do, b in Ll 5 cd tinh deo. Khi sifdung them vUacUdng dp 
cao eot sdi thep lam eho tai trpng gay ra vet nUt 0,1 mm 
Idn ban. Dieu do lam eho kh i nang chong an mdn cot 
thep eiia ban ed sii dyng vUa eUdng do cao cot sOi thep 
tot hon. Khi sir dyng 10mm vUa cUdng dp eao cot soi 
thep thi kh i nang chju lUe cita ban khong tang d ing ke 
so vdi b in sir dyng hoan toan bang be tdng nhe. Tuy 
nhien, khi tang chleu day ldp vura eudng do eao cot spi 
thep len 15mm thi sUc khing eiia ban tang len 9% so vdt 
b in be tong nhe hoan toan va b in sirdung 10mm Idp 
vUa cudng do cao cot spi thep. 
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