BAI BAO KHOA HQC

SU DUNG COT SQI THUY TINH PE THIET KE BE TONG CO CUONG PO
KHANG UON CAO UNG DUNG TRONG CONG TRINH THUY LQI

Nguyén Quang Phu'

Tém tat: Sir dung phu gia siéu déo va soi thiy tinh dé thiét ké bé tong M20+~M50 c6 cuong dé khing
uén cao sir dung cho céc céng trinh thiiy loi. Trong thanh phan ciia bé tong thiét ké, thay thé 10% tro
bay va 1,5% soi thity tinh véi chiéu dai 1 > 50 mm. Cwong dé nén tang tir 15 dén 36%, cuong do
khdng uén tiang 15 dén 30% so voi cdc mau doi chimg. Bé tong cot soi thuy tinh tang khd ndng chiu
uon, lam giam hién twong nirt mdt ciia bé tong va khéng bi an mon trong méi truong miedc bién. Bé

t6ng cét soi thity tinh phit hop cho cac cong trinh thiy loi c6 yéu cau chong dn mon cao.
Tiwr khoa: Soi thuy tinh; Bé tong cot s¢i; Cuong do nén; Cuong do khang uon.

1. PAT VAN DE

Mot s6 cong trinh thily 1oi viing ven bién nhur
dé chin song, ke 1at mai dé bién can phai ¢6 tinh
mém déo va dat cuong d9, cling nhu do bén cua
bé tong cao (tinh chéng thim, chong xam thuc,
chéng mai mon). Bé tong sir dung khong bi co
ngo6t, nut do tac dong co hoc cua song bién va
sy 6n dinh ctia mai ddc. Néu sir dung bé tong
thong thuong c6 thé khong dap ung duge yéu
cau lam viéc cta cac két cAu do.

Bé tong cbt soi 1a loai vat liu composite
trong d6 phan vat liéu nén 1a bé tong thong
thuong, phﬁn vat liéu cdt 1a cac loai soi nho. Su
c6 mat cua cot soi lam cho bé tong c6 kha ning
chéng lai sy co ng6t va nut trong qua trinh rin
chic; dong thoi lam ting cudng do kéo, udn va
nang cao do mém déo cua cac két cdu bé tong
khi chiu luc.

Do ¢6 cac déc tinh wu viét hon so vdi bé tong
thong thuong, bé tong cdt soi s& trd thanh loai
vat liéu tién tién trong xay dung va dugc tng
dung cho nhiing cong trinh chit lugng cao nhu:
két cdu duong bang sin bay, cau cang, nha vom,
nha cao ting, nha cong nghiép, gia cb dudng
ham Xuyén nui, két cAu chéng nd, bé boi, xi 16
chuta vat li¢u...v.v. Su dung bé téng cot soi
trong xdy dung s& tiét kiém khong gian, tiét
kiém cbt thép, giam nhe két cAu mong (Eng.

! Khoa Cong trinh, Dai hoc Thuy loi, Viét Nam.

Pshtivan N. Shakor, Prof.S.S. Pimplikar, 2011)
va tao ra nhiéu giai phap két cdu méi ma véi bé
tong thong thuong s€ khong thuc hién dugc.
Dic biét bé tong cbt soi thuy tinh (soi thiy tinh
loai khang kiém AR - Glass Fiber) duogc st
dung cho cac loai két cdu bé tong xdy dung
trong moéi truong an mon. Theo Ir. Richard
Summers Quality Control Consultants Ltd,
Hong Kong (2000), thi nhiing wu diém cua bé
tong cdt soi thuy tinh so véi bé tong cdt soi
khac nhu PP Fiber hodc Steel Fiber do la:
Cuong do udn, kéo va va dap cao hon; soi thuy
tinh nhe hon va nhu vay lam giam stic ndng cia
cong trinh; 1am ting kha ning chdng lai su pha
hiy cua moi truong cd tac nhan hoa hoc, dic
biét 1a khong xay ra hién twong dn mon cdt thép
ctia i-on CI"; bé tong cot soi thuy tinh khong bi
gi, khong bi an mon; bén trong méi trudng nude
6 nhiém va than thién v6i moi trudng.

Vi vy viéc nghién ciru va thiét ké bé tong
cdt soi thuy tinh s& 1a trién vong ap dung cho
cac két ciu bé tong bao vé bo bién cta nudc ta,
cling nhu ting kha ning chdng dn mon, ting
tudi tho cho cac cong trinh thuy lgi thuong
xuyén lam viéc trong moéi truong nudc cd cac
tac nhan an mon.

2. VAT LIEU SU DUNG TRONG
NGHIEN CUU

2.1. Xi mang

Pé tai str dung xi mang PC40 Kim Binh ¢
gioi han bén nén & tudi 28 ngay dat 49,2 MPa,
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céc chi tidu ky thuat khac dat tiéu chuan xi ming
Pooclang PC40 theo TCVN 2682-2009.

2.2. Tro bay

Str dung vat liéu tro bay Pha Lai. Két qua thi
nghiém tinh chit co 1y cia tro bay dat yéu cau
theo TCVN1032:2014 “Phu gia khoang hoat
tinh tro bay dung cho bé tong, vita xay dung va
xi mang”.

2.3.Cat

Cat vang song Lo dugc dua vé Phong nghién
ctru vt liéu - Vién Thuy cong - Vién Khoa hoc
Thuy loi Viét Nam thi nghiém. Cat thi nghiém la
cat loai vira, c6 thanh phén hat va cac chi tiéu co
1y dat tiéu chuan TCVN 7570-2006.

2.4.Pa dam

b4 dam granit dung thi cong cong trinh Nudc
Trong - Quang Ngai, da dam c& hat: 5-20mm c6
thanh phan hat va cic chi tiéu co ly dat tiéu
chuan TCVN 7570-2006.

2.5. C6t soi thiy tinh

Soi thuy tinh chong kiém dwoc sir dung c6
chiéu dai 50 mm, khdi luong riéng 2.7 g/em’, ¢6
cuong do kéo dat 3500MPa va céc chi ti€u co ly
dat tiéu chuan ACI 440.3R-12.

2.6. Phu gia ho6a hoc

Pé hon hop bé tong cia cap phdi ddi ching
(bé tong khong pha so¢i thuy tinh) c6 tinh cong
tac tot, c6 tinh chay tot thi hon hop bé tong phai
dat dugc do sut 22+25cm, hon hop bé tong
khong c6 sy phan ting va tich nudc, bé tong
can phai st dung phu gia siéu giam nuéc bac
cao gbc Polycacboxylate (PC). Ly do hdn hop

bé tong can c6 do sut cao va khong phan tang
ngay tir dau vi soi thuy tinh c¢6 duong kinh rat
nhé c& khoang 14 micromet, lugng dung
khoang 4 dén 8 kg/m’ bé tong s& lam giam tinh
cong tac ctia hdn hop bé tong xudng rét thap, do
sut chi dat 3+5c¢m do dac tinh hut nudc hép phu
bé mat 1on.

D¢ tai s dung phu gia siéu déo giam nudc
bac cao Grace ADVA 181. Lugng dung theo
hudng dan ctia nha cung cap.

2.7. Nuéc

Nuée sir dung dé tron va bao dudng bé tong
phu hop tiéu chuan TCVN 4560 : 2012, "Nudc
tron bé tong va vira — Yéu cau k¥ thuat".

3. KET QUA NGHIEN CUU

3.1. Thiét ké cAp phdi bé tong thi nghiém

Thiét ké cap phdi bé tong cbt soi dua theo
tiéu chuan ACI 211-4R: 1993.

Yéu cau thiét ké bé tong mau d6i chimg co
cuong do nén & tudi 28 ngay dat M20, M30,
M40, M50; hon hop bé tong c6 do sut 22+25cm,
hdn hop bé tong ddi ching phai cé do linh dong
cao, dam bao hdn hop khong phan ting, khong
tach nudc va c6 do nhdt phu hop giap phan tan
soi tdt trong hon hop bé tong, tao su déng nhét
va phat huy hiéu qua cua cbt sgi trong bé tong.
Trong thiét ké da thay thé 10% chét két dinh 1a
tro bay (theo khdi lwong); st dung ham lugng
soi 1,5% chit két dinh (Eng. Pshtiwan N.
Shakor & Prof. S. S. Pimplikar, 2011). Két qua
thiét ké thanh phan vat lidu cho cac cdp mac bé
tong nhu trong bang 1.

Bang 1. Thanh phén vat li¢u cho 1 m’ bé tong cot soi

Mic | Ximing | Trobay | Cat | Didim I;lé‘-; gA‘;i;Z“ Nuée | Soi thiy | Tilé
thiétké |  (kg) ke) | (ke) | (kg) 181 qiy | (0 | tinh (kg) | NICKD
M20 301 340 | 810 | 1113 4,5 187 | 5.10 0.55
M30 341 385 | 800 | 1008 5.2 186 | 5.78 0.48
M40 385 435 | 785 | 1015 5,7 183 | 653 0.42
M50 429 485 | 780 | 1063 6,4 180 | 7.8 0.37

3.2. Két qua thi nghi¢ém

Dé thi nghiém cuong dd nén, duc cac mau thi
nghiém hinh 1ap phuong c6 kich thudc
15x15x15¢cm, mau kiém tra kha nang chiu udn
hinh lang tru cé kich thuéc 40x10x10cm. Mau

dtc thir nghiém dugc ché tao va bao dudng theo
TCVN 3105 : 1993.

Két qua thi nghiém cuong do nén va cuong
d6 kéo khi uén ¢ 3, 7 va 28 ngay tudi nhu trong
bang 2.
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Bang 2. Két qua cuong dd nén va cwong do udn & 3, 7 va 28 ngay tudi

Mic Ngay Do sut, Cwong do nén, Cu’(‘rng do kéo

thidt ké tudi cm MPa khi uon, MPa
Khong soi | Co soi Khong soi | Co sgi Khong soi | Co soi

3 14.8 18.8 - -
M20 7 22 2.5 17.6 21.5 3.5 4.2
28 21.8 29.6 4.2 54

3 19.6 22.5 - -
M30 7 25 2.5 25.8 29.6 5.1 5.9
28 31.5 37.8 5.6 6.5

3 23.5 28.1 - -
M40 7 25 3 32.8 38.8 7.4 8.8
28 42.6 48.9 8.5 9.8

3 34.5 37.5 - -
M50 7 25 3 42.5 49.2 8.6 10.6
28 50.5 57.8 9.1 11.2

Nhdn xét: Tir két qua thi nghiém trong bang 2
vé cudng do nén va cudng do kéo khi udn cua
bé tong cdt soi khi st dung cdt liéu tho (da dam)
¢& 5x20mm (Dpax = 20mm) va chiéu dai cua soi
thiry tinh dai 1 = 50mm, thi két qua cuong do
nén cta bé tong sir dung cdt soi thily tinh ting
hon 15+36% so voi bé tong khong cd sgi va
tuong ng cuong d6 kéo khi ubén ctia mau bé
tong co soi tang tu 15+30%. Tuy nhién, do sut
ctia hdn hop bé tong giam rat manh, giam tir
22+25 cm xudng con 2.5+3cm khi pha cét soi
thiy tinh. Vi vy phu gia siéu déo giam nudc
béc cao st dung cho hdn hop bé tong cot sgi 1a
hop ly.

4. KET LUAN

Thong qua mot sd thi nghiém trong phong
vé bé tong ¢t so1i, ¢ thé rat ra mot sd két luan
nhu sau:

+ Phu gia Grace ADVA 181 la phu gia siéu
déo gdc Polycarboxylate (PC) 1a phu gia thé hé
thir 3, gdc cao phan tir tong hop. N6 ¢ thé giam
nudce toi 40%. Pac tinh cua loai phu gia nay co
thé dap ung nhitng yéu cau dic biét cua bé tong
nhu: bé tong véi ty 18 N/X thap, duy tri dugc tinh
linh ddng cua bé tong lau va bé tong dat duoc
cuong do cao. Ngay nay nguoi ta da dung rong
rdi loai phy gia Polymer thé hé méi c6 kha ning
giam nudc cao va duy tri do linh dong tot dé co

thé san xuat bé tong co chat lwong cao.

+ Vé6i luong dung cbt soi thay tinh (I =
50mm) 1a 1,5% chat két dinh thi cuong d6 chiu
kéo khi ubén va cuong do nén cua cac mau thi
nghiém déu tang tir 15 dén 30%.

+ Khi str dung cdt soi thuy tinh (I > 50mm),
tinh cong tac (d6 sut) ctia hdn hgp bé tong giam di
nhiéu (tir 2225 cm xudng con 2.5+3 cm), vi vy
khi ché tao bé tong cdt soi can sir dung phu gia
siéu déo, giam nudc bac cao (loai phy gia thé hé 3,
c6 thé giam toi 40% luong nudc ding cho bé
tong) dé dam bao tinh cong tac cho hdn hop bé
tong tuoi co thé thi cong duoc.

+ Khi ché tao hdn hop bé tong cdt soi thuy
tinh, chiéu dai cua soi phai dat it nhat 2 lan
duong kinh Dp,x cua cot liéu thi md1 co tac
dung, cu thé v&i Dimax = 20mm thi chiéu dai soi
thuy tinh 1 > 50 mm.

+ Soi thuy tinh c¢6 ngudén goc 1a mot loai
khoang 1am ting kha ning chiu u6n cua bé tong,
lam giam hién tugng nit mat cta bé tong va
khong bi an mon trong moi truong nudc bién.
Vi tinh ning chiu kéo cao gip 2 dén 3 1an cot
thép va khong bi an mon, trong thiét ké thanh
phan bé tong co thé sir dung két hop soi thity tinh
trong hdn hop bé tong dé thay thé cdt thép
thuong tng dung cho céc cong trinh xdy dung
thity loi 1am viéc trong méi truong nude bién.
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Abstract:
USING THE GLASS FIBER TO DESIGN THE REINFORCED CONCRETE
WITH HIGH SPLIT TENSILE STRENGTH TO APPLY
FOR THE HYDRAULIC CONSTRUCTION

Using the Super-plasticizer and glass fiber to design the concrete of M20 ~ M50 with high split
tensile strength used for Hydraulic constructions. In the composition of the concrete design, to
replace 10% Fly ash and 1.5% glass fibers with a length of more than 50 mm. The compressive
strength increased from 15 to 36%, and split tensile strength of 15 to 30% increasing to compare
with the control samples. Glass fiber reinforced concrete increased the split tensile strength,
reduced the cracking of the concrete surface and concrete corrosion in the seawater. The glass
fiber reinforced concrete suitable for irrigation works its requiring the high corrosion resistance.
Keywords: Glass Fiber; Fiber reinforced concrete; Compressive strength; Split tensile strength.
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