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kéo cia be tong chl bang 1/15 den 1/10 S0 vm cuwong do chiu nén; do do nhleu b() phan két chu bang bé tong cbt thép da bg nut ngay
trong giai doan thi cong hoac chi sau mét thoi gian ngén st dung. Sir dung bé tong cbt soi glup tang thém cwong do kéo cho bé
tong thong qua cac vat liéu dang s¢i. Bai bao as cap téi viée sir dung cbt soi thuv tinh khang klem, két hop phu gia khoang tro bay
dé thay thé xi mang trong thanh phan bé tong va phu gia sneu déo ADVA181 thiét ké bé tong cbt s¢i mac M40 va M50 (MPa). Qua
cac thi nghiém nhan thav cuwong do chiu nén cia bé tong cbt soi thiy tinh tang dén 36% so véi bé tong thong thuwong; mac chong
thAm dat W10 dén W12 (at) va dic biét cuwong dd chiu kéo ting trén 30%. Loai bé tong cdt s¢i nay c6 nhirng dic tinh phi hop cho
cAc cong trinh thity loi véi cac yéu cAu k§y thuat cao.

Tir khoa: Bé tong cot sgi; Tro bay; Phu gia siéu déo; Chong tham nuoc

Abstract. Today, concrete is widely used in the construction industry around the world. However, the tensile strength of concrete
is only 1/15 to 1/10 compared to the compressive strength; therefore, many parts of reinforced concrete structure have been cracked
during the construction stage or after only a short time of use. Using fiber reinforced concrete help to increase the tensile strength
of the concrete through the presence of fiber. This paper mentions the use of Alkaline resistance glass fiber, combined with fly ash
to replace cement in concrete and super-plasticizer ADVA181 to design the fiber reinforced concrete of M40 and M50 (MPa).
Through experiments, it can be found that the compressive strength of glass fiber reinforced concrete increased by 36% compared
to conventional concrete; waterproof grades reach W10 to W12 (at) and especially, the tensile strength increases by more than
30%. This type of concrete has properties suitable for Hydraulic works with high technical requirements.
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1. GIOI THIEU ké bé tong cbt soi nham tim ra loai cbt soi phit hop va thiét ké
bé tong cdt soi i wu, bé tong ché tao c6 cuong do nén va
cudng d6 khang udn cao, kha ning khang nirt va chéng thim
t6t, khic phyc nhitng nhuoc diém cua bé tong thong thudng;
tir 46 dua ra kién nghi va mot sb giai phap ap dung vao thi
cong cac cong trinh Thiy loi dé dat dugc hidu qua cao.

Tir khi ra doi dén nay, bé tong cdt thép da va dang tre
thanh loai vat liéu xdy dung phd bién trong thiét ké thi cong
céc cong trinh x4y dyng dan dung, giao thong, thiy loi...ddi
v6i Viét Nam noi riéng va trén toan Thé gidi noi chung. Tuy
nhién, v6i didu kién vé khoa hoc cong nghé, vat lidu xay
dung va méi trudng & Viét Nam hién nay, nhiéu cong trinh 2. NOI DUNG NGHIEN cUU
hoac mot vai bo phan két cau bang bé tong cot thép di phat
sinh vét nirt ngay trong giai doan thi cong hoac chi sau mot
thoi glan ngan st dung. Co rat nhiéu nguyén nhan gay ra vét
nut di v6i cac cong trinh, cdu kién bé tong nhu: cuong do
chiu nén cua bé tong dam bao thiét ké nhung kha ning chiu
kéo kém, hién tugng co ngoét, tir bién hodc tai cac vi tri dac
biét trong két ciu chiu (ng suét phtrc tap lam cho vt liéu bé
tong thong thuong khong du kha nang chiu luc.

Dé giai quyét van de nay, cic nha nghién ctru vé vat ligu
xdy dung da sir dung rat nhidu bién phap nhu: cing kéo cbt
thép duy g lyc, ding cic chit phu gia chéng co ngot, bd tri
cac loai cbt thép dic biét tai cac vi tri can thiét...vv. Tuy
nhién, sau khi 4p dung, ngudi ta nhan ra ring cc giai phap
nay khong phai truong hop nao ciing cé thé phat huy dugc
tac dung ctia n6. Bén canh do, cac nha khoa hoc con str dung
cac giai phap dé tang cuong kha ning chiu luc cua bé tong
thong qua viéc thay d6i mot sb tinh chét cua vét liéu ndy bang
viéc cho thém vao bé tong mot s6 phu gia khoang min nhu
silic fume, tro tréu, tro bay... va dic biét 1a viéc thiét ké va
sir dung bé tong cbt soi thay thé cho bé téng thong thudng.

DA tai tap trung lya chon cac loai vét liéu dé thiét ké cho bé
tong théng thuong (xi ming, cat, da, nuwdc) két hop véi cbt soi,
phu gia khoang va phu gia siéu déo giam nuéc bic cao dé thiét

2.1 Cac loai vit liéu sir dung trong nghién ctru
2.1.1Xi ming

Dé tai str dung xi ming PC40 Kim Dinh thiét k& bé tong cot
soi; két qua thi nghiém mot sb chi tiéu co 1y cua xi mang nhu
trong Bang 1.

2.1.2 Tro bay

Phu gia khoang la tro bay Pha Lai dugc st dung trong viéc
thay thé mot phan xi ming trong thanh phan bé tong ctia d8 tai.
Két qua thi nghiém tinh chét co 1y cua tro bay dat yéu cau theo
TCVN1032:2014.

2.1.3 C6t liéu min (Cat)

Cat ding trong thi nghiém 13 cat 1y & cong trinh xay dung
va duge dua vé Phong nghién curu vat li€u, Vién Thuy cong,
Vién Khoa hoc Thuy loi Viét Nam dé thi nghiém. Cat thi
nghiém 14 cat loai vira, két qua thi nghiém tinh chat co 1y cta cat
duoc trinh bay trong Bang 3.

2.1.4 Cét lidu thé (da dim)

P4 dam Granit dung thi céng cong trinh d& dwoc dé tai thuc
hién thir nghiém, da ddm c& hat 5-20mm c6 thanh phﬁn hat
dat tiéu chudn TCVN 7570-2006. Tinh chit co 1y ciia c6t lidu
tho (d4 dam) duogc trinh bay tai Bang 4.
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Bing 1. Két qud thi nghiém mét s6 chi tiéu co Iy ciia xi méng

Chi tiéu thi nghiém
Khéi lrgng riéng
Do min (Luong sot trén sang 0,09)
Luong nudce tiéu chuin

Thoi gian bt ddu dong két

Thoi gian két thiic dong két
Do 6n dinh thé tich

Gi6i han bén nén tudi 3 ngay

Gi6i han bén nén tudi 28 ngay

Phwong phap thir

TCVN: 4030-2003 g/m’ 3,12
TCVN: 4030-2003 % 32
TCVN: 6017-1995 % 29,1
TCVN: 6017-1995 phut 112
TCVN: 6017-1995 phut 316
TCVN: 6017-1995 mm 2,1
TCVN: 6016-1995 N/mm? 36,0
TCVN: 6016-1995 N/mm? 49,2

Nhdn xét: Xi mang PC40 Kim Pinh dat yéu cau ky thudt theo TCVN 2682:2009
Bing 2. Tinh chit co' Iy ciia tro bay Pha Lai

STT

[ 1]
| 2 |

Chi tiéu thi nghi¢m

Do 4m

Luong nudce yéu cAu
Khdi luong thé tich xbp
n Ty trong

“ Ham lwgng mét khi nung
n Ham luong SiO2

Ham lugng Fe203
n Ham luong Al2O3
“ Ham lugong SO3

Két qua thi
nghiém
%
% 27,8
kg/m3 944
g/m’ 2,24
% 3,08
% 50,98
% 10,34
% 31,27
% 0,15

Bing 3. Tinh chdt co Iy cua cat

STT Chi tiéu
Khéi luong riéng
Khéi lugng thé tich xép
Do hong

Ham lugng bui, bun, sét
M6 dun d6 lon

Tap chat hitu co

Thanh phan hat

N
| 2 |
| 4]
BEl
| 6 |
A

Két qua thi
nghiém

Don vi

g/lem? 2,67
glem? 1,61
% 39,7
% 0,96

- 3,06

- Pat

- Pat

Nhdn xét: Cat ding ché tao bé tong cé thanh phan hat va cdc chi tiéu co Iy phit hop TCVN 7570-2006.

Bing 4. Tinh chit co Iy ciia da dam

hiém

Khéi lugng riéng

Khéi lwgng thé tich x&p
Ham lrong bui, bun, sét
P77 Ham Ivong thoi det
[ Ham luong hat mém yéu
P D6 hit nuéce

Thanh phan hat

Ponvi Két qua thi nghiém
g/cm? 2,75
cm 4
3 1,68
% 0,58
% 18,2
% 1,10
% 0,43
- Pat

Nhdn xét: Pd dam cé cde tinh chat co Iy dat tiéu chudn dimg cho bé téng theo TCVN 7570:2006.

2.1.5 C6t liéu thd (da dim)

P4 dim Granit ding thi cong cong trinh d3 dugc dé tai
thuc hién thir nghiém, da dam c& hat 5-20mm c6 thanh ph?ln
hat dat tiéu chudn TCVN 7570-2006. Tinh chit co 1y cua cbt
li¢u tho (da dam) duogc trinh bay tai Bang 4.
2.1.6Nuéc

Nude st dung dé tron va bao dudng bé téng 1a nude sinh
hoat lﬁy tai phong thi nghiém vat liéu - Vién Thuy cong, nudc
phut hop tiéu chuin TCVN 4560: 2012.

2.1.7 Phu gia héa hgc

Dé hdn hop bé tong ciia cip phéi ddi chimg (bé tong khong
pha cdt soi thity tinh) c6 tinh cong tac tét, c6 d6 luu dong va kha
ning dAm chat tét thi hdn hop bé tong phai dat duge d6 sut Sn

4

Tap chi Khoa hoc Lac Ho:ng S6 Ddc Biét

= 22+25cm, hdn hop bé tong khong co si phin ting va tach
nude. Ly do hén hop bé téng dbi chung cn co do sut cao va
khéng phan ting ngay tir dau vi soi thiy tinh co duong kinh rht
nho ¢& khoang 14 micromet, lugng dung khoang 4 déng kg/m

be tong s& lam giam tinh cong tac cta hdn hop bé tong xubng
rét thap, d9 sut chi dat 3+5cm do ddc tinh cbt soi hut nu6e hap
phu bé mit 16n. Vi vay bé tong cbt soi can phai sir dung phu gia
siéu déo gianude bac cao gbe Polycacboxylate (PC). Dé tai st
dung phu gia siéu déo giam nudc bac cao Grace ADVA 181
(phy gia thude thé he 3) v6i lugng ding theo hudng dén ctia nha
cung cap. Tuy nhién can phai thi nghlem dé xac dinh ty 1& pha
tron hop 1y, dam bao tinh cong tac yéu cau cta hdn hop bé tong.
2.1.8 C6t soi thity tinh

Cbt soi thuy tinh khang kiém (AR - Glass Fiber) duoc




Thiét ké bé tong cot soi g dung trong cong trinh thiy loi

st dung c6 chidu dai 50 mm, khdi lugng riéng 2.7 g/em?, co
cu(‘ypg d6 kéo dat 3500MPa va cac chi tiéu co 1y dat tiéu
chuan ACI 440.3R-12.

2.2 Thiét ké cap phéi bé tong va két qua thi nghiém

Str dung phuong phap thiét ké thanh phﬁn bé tong cbt soi
theo tiéu chudn ACI 211-4R (phwong phap cua Vién bé tong
M3). .

Trén co so cac loai vat ligu sit dung dé ché tao bé tong
thong thuong, dé tai da két hop cac loai vat lidu d6 véi ct
soi thity tinh khang kiém (AR - Glass Fiber) va phu gia siéu
déo thé hé m6i (GRACE ADVA 181) dé thiét ké bé tong cbt

s0i v6i yéu cdu ctia mau déi ching c6 cudng do nén & tudi
28 ngay dat M40 va M50 (MPa); hon hop bé téng c6 d6 linh
dong cao, dam bao hdn hop khong phén tang, khong tach
nudce va 6 do nhdt phu hop gitp phan tan soi tbt trong hon
hop bé téng, tao sy ddng nhat va phat huy hiéu qua cta cdt
sgi trong bé tong. Trong thiét ké da thay thé 10% chét két
dinh 14 tro bay (theo khéi lugng) [6], sir dung ham lwgng soi
1,5% chat két dinh (Eng. Pshtiwan N. Shakor & Prof. S. S.
Pimplikar, 2011), két hop véi phu gia siéu déo giam nudc bac
cao ADVA 181. K&t qua thiét ké thanh phin vat liéu cho cac
mac bé tong nhu trong Bang 5.

Bing 5. Thanh phan vit liéu cho 1m3 bé tong cot soi

Phu gia
Mic Xi mang Tro bay Pa diam ADVA Nuée Soi thiy Ti l¢
thiét ke (kg) (kg) (kg) 181 (lit) tinh (kg) N/CKD
M40 385 43,5 785 1015 5,7 183 6,53 0,42
M50 429 48,5 780 1063 6,4 180 7,28 0,37

Kiém tra do sut cua cac hdn hop bé tong theo tiéu
chuan, sau d6 duc cac mau bé tong va bao dudng trong diéu
kién mdi truong ti€u chuan [7] dé kiém tra cuong dd nén va

Cuong do nén
(MPa)

Tir cac két qua thi nghiém vé& cudng do nén, mac chéng
thdm, cuong d6 kéo khi ubn & bang 6 cho thiy bé tong cbt soi
13 mot loai bé tdng sir dung rat hidu qué cho céc cong trinh Thuy
loi. BE tong bt soi ché tao co cuong do chiu nén, cuong d6 chiu
kéo khi udn cao hon so voi bé tong thong thudng tir 30 dén 36%,
mac chéng thAm dat W10 dén W12, bé tong ché tao duoc ¢o
tinh chéng xam thyc rat tdt (vi st dung loai cbt soi thity tinh
khang kiém AR - Glass Fiber). Két qua nghién ctru cho thiy
bé tong cbt soi ché tao co kha nang chiu va dép, chiu mai
mon t6t, kha ning chéng nut tét hon vi c6 cudng do chiu kéo
va khang udn t5t hon, bé tong cdt soi dic chic hon nén mac
chéng thim cao hon so voi bé tong thong thuong. Cac két
chu bé tong khi str dung cdt sgi s& ting kha ning khang uén,
tang d6 bén moi khi chiu tai trong dong; ting kha ning chiu
va dap va mai mon, ting cudng do chiu kéo va chiu cit; ting
kha ning chéng choc thung; giam hién tugng co ngot, nit né
bé mit va ting hidu qua khéng ché co ngét, tir do ting tudi
tho cho cong trinh.

3. KET LUAN

Tir céc két qua thi nghiém vé& cuong do nén, mac chéng
thdm, cuong do kéo khi udn cho thiy bé tong cot sgi 1a mot
loai bé tong sir dung rat hi¢u qua cho cac hang muc cong
trinh Thuy lgi c6 yéu clu cao vé cuong d6 chiu nén, méc
chong thdm, tinh xam thyc, dac biét bé tong khang nurt tdt

cuong d6 chiu kéo khi udn 6 tudi 3, 7, 28 ngay va mac chdng
thim cho bé tong cbt s¢i & tudi 28 ngay. Két qua thi nghiém
mot s chi tiéu k¥ thuat cia bé tong cbt soi duoc thé hién trén
Bang 6.

Bing 6. Két qud thi nghiém mét s6 chi tiéu k§j thudt ciia bé tong cot soi

Mac chéng thim
(at)

Cuong do kéo
(MPa)

Khon Chénh o Chénh
SU% Cosoi  léch SU% Césoi  lech  Khongsoi  C6soi
; (%) ; (%)

235 251 7.0 - T
128 388 180 71 88 240
426 579 360 15 98 310 e
345 375 90 ; N
25 492 160 86 106 230
50.5 678 340 o1 112 230 WAL A

hon vi c6 cuong d6 chiu kéo va udn t6t hon so véi bé tong
thong thuong.

Dé duy tri dwgc tinh lru dong ciia hdn hgp bé tong va bé tong
dat dugc cuong do cao ca vé kha nang chiu nén va kéo ubn thi
phu gia siéu déo giam nude bic cao nhét thiét phai dwoc st dung
dé san xuét bé tdng ct soi.

Soi thity tinh ¢6 ngudn gbe 1a mot loai khoang lam ting kha
nang chiu udn cua bé tong, lam giam hién twong nit mat cua bé
tong va khong bi dn mon trong moi truong nude bi xam thuc.
Vi tinh ning chiu kéo cao gip 2 dén 3 1an cbt thép va khong bi
dn mon, trong thiét ké thanh phin Bé tong c6 thé st dung két
hop soi thuy tinh trong hdn hop bé tong dé thay thé cbt thép
thuong tng dung cho céc cong trinh xay dung thuy loi lam viéc
trong moi truong nudc co cac tic nhan xam thuc manh nhu moi
truong nude bién, moi truong nude thai cua cac khu cong
nghiép.

Nhitng loai soi thiy tinh E - Glass st dung trong bé tong
déu bi phan huy trong méi truong kidm cia xi ming
Pooéclang. Chinh vi vy, mét loai soi thity tinh bén kiém (soi
thity tinh khang kiém AR - Glass Fiber) dwoc san xuit dé
thay thé soi thuy tinh E - Glass trong bé tong cbt sgi thiy
tinh.

Ham luong ding cdt sgi thity tinh v6i bao nhiéu phin
tram chét két dinh 1a t6i wu nhat, chidu dai cua soi phai dat
it nhat bao nhiéu lan dudng kinh Dmax ctia ¢t ligu thi mai
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c6 tac dung cao nhét, dam bao bé tong thiét ké dap tmg dugc
yéu ciu xdy dyng phai dugc thi nghiém véi nh1eu ty 1é cbt
soi va chiéu dai soi khac nhau dé tim ra pham vi t6i uru nhat.
C6t soi c6 nhidu loai khac nhau, v6i mdi hang muc cong
trinh xdy dung can dugc nghién ctru va thi nghiém thuc té
cho céc loai ¢t soi khac nhau dé dua loai bé tong nay vao
xay dung hi¢u qua hon. Tt nghién ctru trong phong thi
nghiém dé dwa ra cong trinh san xuét thi cac cip phdi bé
t6ng nghién ctru cin dugc hiéu chinh mét cach phu hop
véi cac vt liéu tai hién truong xay dung (diéu chinh lugng
nuéce trén phit hop d6 4m cua cat, da tai mdi thoi diém thi
cong), cling nhu duogc thi nghiém hién truong dﬁy du cac
yéu cAu k§ thuat cia bé tong xdy dung dat ra. Khi sir dung
cbt soi thuy tinh, bé tong s& c6 wu diém hon so vdi cac
loai bé tong ¢6t soi khac nhu PP Fiber, Steel Fiber d6 1a:
Cuong do udn, kéo va va dap cao hon; soi thiy tinh nhe
hon lam giam sirc nang ctia cong trinh; lam tang kha nang
chéng lai s pha huy ciia méi trudng c6 cac tac nhan hoa
hoc, dac biét 1a khong xay ra hién tuwong an mon cbt thép
ciia ion Cl-; bé tong cbt soi thuy tinh khong bi gi, khéng
bi 4n mon, bén trong moi trudng nude va than thién voi
moi trudng. Day 14 loai bé tong cbt soi rat phi hop vai dic
diém, tinh chét lam viéc cua cic cong trinh thuy lgi, can
dugc nghién ctru ki dé ap dung vao thyec tién.
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