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Abstract

This paper mainly studies the effects of changing the content of PVA fiber and fly ash on the com-
pressive strength and flexural strength of the fly ash cement binary cementing system. The results
show that the effect of polyvinyl alcohol fiber on the flexural strength of fly ash cement binary ce-
menting system is more significant than that of compressive strength. The addition of fly ash will
reduce the compressive strength of the cube and the flexural strength of the trabecular beam.
When the fiber content is 0, the 28d flexural strength of pure cement slurry is 3.17 times that of
the slurry test specimen with 60% fly ash content.
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1. 5|

H A3 B A g e, 5 BT A R T REAIE 2, kS s L, Hikre
(10 225 FFUR A R R AR 2 B AR — 3 70 7K Ve SR BRI AR, AT A 2 Tk PRk B BE 4 (453 Ui A [1].
SER KGRI, 4 RS I HERRA SR 2 o5 R B F AR TEUR, BT AN KR R 1A 81 2 24 i ) e
FHaH o WEIIETEAR, BIEKIE A=A KER Ca(OH), Hook ik [ AT AR, PRkt Fl A K B
ROKVE, SALFIHBEA K VAR ZR TSR BE AR [ 2] o Bl 5 £ 4 1 e B FUARF IR AR 12 (491t th € RO LA RE A
Mif F ), 2P 4k Cg AR RS 0 IR nsR 2 —[3] [4]. 4k, 2 Z45EE (Polyvinyl alcohol fiber, PVA)Zf
HEHAGPIRREE S, SRR S, TR, RRERAC, R OMREA N GRS IR B ) F R BN
(R EZ I [5]

2. MR R &
2.1 WEAR

FR AL ) BT I RVE T NIRRT AR =) P-042.5 7KV LAJL | ORI IR o« AT YR B ) 2 A [l K 8
MR CIGEE LT YE(PVA), RS HNE 1o KU RIBESS IR S5 BRI R L 2, /KYe 55 i) 3 22
WEER ST WA 30 AMINFRIE 2 RIRIR R R RE DK, I SEI6 % H RIK.

2.2. A& RIREHIE

ARG 15 B 6 HRZE e A K YR R T AR, 53 e 258 5 i FH 45 B 459% 1 60%IT 4% I AR B AR KT
ERARGE AR AR, 2B NS E N 0%, 0.5%, 1%, 1.5%, 2%HIR LIGEEA4E, 7 HARHR
3 B 6 mm Al 12 mm (958 LR B LT 4 & 84 50%. SIS H e s AR 12 4, o 6 Nia KNy
70.7 mm ISR, 64 40 mm x 40 mm x 160 mm (/NG AR EE R TP 24 h B, 28
JERNAK R FEY 28 d A1 90 d, FFREATIRFEIRIE . IR H IR A URD I SR A 1 AR AR I8 U Vb v )
(JGJ/T70-2009)i#4T . Bo & bbseit W4 4, £F4E LS g KL & H W4 5.
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Table 1. Main parameters of PVA fiber
=1 ROUBEBALTESH

YK HAE WK BUhisk LIl GLS R
6 mm 15.09 um 6.9% >1500 Mpa >35 Gpa 1.29 g/cm®
12 mm 15.09 um 6.9% >1500 Mpa >35 Gpa 1.29 glem?
Table 2. Cement performance index measured data
= 2. KR REFE ARSI AR
R mi A LA o 4 FRPRER
3d
HuT IR 28d mpa 25626 5137'50
PR 3d pa : >17.
- 284 Mpa 26.3 >6.5
Mpa 50.6 >42.5
Y 1 in 1> =
RN I min 240 <600
ZE mm 1.0 <5.0
Table 3. Chemical composition of cement and fly ash
= 3. KRR R FLE AL
Ry (%) KR K
Al;0, 18.97 5.86
Ca0o 3.05 59.81
Fe,03 4.39 2.85
SiO, 66.67 215
SO;3 0.3 2.06
MgO 1.24 223
He 5.38 5.69
Table 4. Mix design
= 4 EL&HRit
Hil KA 7K Ie(9) I HER () 7K(a)
A 0.27 1000 0 270
B 0.27 550 450 270
c 0.27 400 600 270
Table 5. Mixing ratio of fiber and water reducer
= 5. AHELARBKTIEC AL
2 51 FYEEE 6 mm £ 4i(g) 12 mm £-4E(g) WK F(g)
A0 0% 0 0 11
Al 0.5% 15 15 1.15
A2 1% 31 31 1.26
A3 1.5% 46 46 1.32
A4 2% 6.2 6.2 1.39
BO 0% 0 0 1.25
B1 0.5% 17 17 1.36
B2 1% 34 34 1.42
B3 1.5% 5.1 5.1 15
B4 2% 6.8 6.8 1.58
Co 0% 0 0 1.29
c1 0.5% 18 1.8 1.35
c2 1% 3.6 36 1.44
C3 1.5% 5.4 5.4 151
C4 2% 7.2 7.2 1.57
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3. NFERE
3.1 firiamE

6 AMEIOKIE ZJuR AR R 28d PLTHRSE, [ 1 NELHEL A L AT 4E B AN R TR )
SN EER 6 FNIE 1, PLATIRAE A R IR RELT4E S BRI RO KRS, BR T A3 I RN
K. [ 2 24 PVA 24550 0% 2% bt B th i, 75 A, B, C =ik, PidrmEmm
(0 A 5 LA RE AT 5 50 290, Forh Ad IR s BE S AO 1) 1.28 £, B4 [RHtdiT a2y BO (1) 3.28
T, C4 Btz CO i 3.69 fif.

25 LR, MHRAKYE Z TC IR BER SR BT SR A2 IR LRI LT 4R I R L IR KBRS 2 52 AR 4 5
BRE, JFHMEEMBEKSRAEE, HEmPRRHE . FREROHETYES RBRZn, NERYHT
SRJE B AT AR RE UL E, IR, RS FIN PVA 4 T AR Z R, B 5KEEM
BHE B BRI EIREEE R, BT DATELT 4R B PTH AR S, T B IR AT R S 2, A4
AR, BRI, R SRR ARG TN BT R A B B AR THE (6]

BEE B B B LR 3E , /NRIBHT R EEG BT N B, A OIRRE LAY E BN T 1%, Budfrag
JERHRE R %, Horb A0 A CO 19 2.95 f%, AL N CL ¥ 1.96 %, A2 N C2 ] 1.45 1%, {H/E 4R LIGRELT
eI INE) 1.5% & UL B, A, B, C, —ZHMIHIHTREE A AT . FEXT EER K £ 5l 450% Rk fi
IR RN 60%M LIRS, FATAT LR B RS i am E X AR/, H C2 W& & T B2 FIPIHToRE

B TR KRR () S B R RO R K L RO, K B AR e R i A R K AR = 4 T ARG K e KA =)
R R AR, I Erb SR EE, I HAX MR X B 5 B i 52 i S L B R s FEE s e ok, [
ST 5 FE R A & B B I R RS, EEAIE I T U T KR I 7]

Table 6. 28d Flexural strength of fly ash cement binary cementing system
7= 6. MEIINCR ZTTRUE A F 28d $ifrsRE

iy REE/MPa PSR GREE/MPa P4EEE SE/MPa LI4ESE SREE/MPa LP4EEE RE/MPa A4S E

A 4.22 0 455 0.5% 5.16 1% 4.72 1.5% 5.41 2%
B 1.70 0 2.32 0.5% 3.44 1% 4.64 1.5% 5.58 2%
c 1.43 0 2.32 0.5% 3.55 1% 4.10 1.5% 5.26 2%
6
3 >
- r
2 40 Q ?
=250 N
= :\\ﬁ ]
RN’ Z 2
. MIEH M §
N\ N N
A B c
ETRe
R4S E0 Q445 E05% DT EL% BN ELS% B%ESE2%

Figure 1. Effect of different fiber content in the blending ratio of each group on flexural
strength
1. RS hA %S ENTRIXT IR ERZM0
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Figure 2. Comparison of flexural strength of PVA fiber content of 0% and 2%
2. PVA £T4E & 8 9 0%F0 2% 13 58 XL

3.2. fiEEE

7 4 B AN C AR BEAOKTE ok Bik & 28d LIRS, 7 8 4y B 4N C AUB B AR e otk
% 90d PrEHREE . [ 3 A4S R PR, W& 3 oA, RIMMEALERBANEE
BN T Rtk AR 28d ST AR . b B 41 28d S5 APUR SRR B3 IR e, I 28d
SEJT PR SR AN BT L (6 IR SR E 1Y) 1.75 %5 C 4 28d 377 PR 5 B B 3R 0 B 4T 4 5 e F) 16
A —E 3T, Fodr C3 (1) 28d Sz 7 AAhi i i 0t B (1) 0 BRZH PR SR EE 11 1.13 fi% .

B 4RI, ROMBEALEN B NS TR AP, 48N & 0.5%0, B oA
BEIACRA R, M4 BRI E 1% iR R B B 1w, (HRMAE A4S E gk ek,
EAF—H ETF, A4 5 I E) 2%, ik RERS R T .

Kl 4y C AHIRHAE 28d F1 90d Bt R 3R FE TR I, 4] 5 0 B 4Ll AE 28d 1 90d Hii /& i FE AT £ 8
AIAILE B 200 C ZHBIRCA Lo, B B AR e — TC e 1R 58 ) ST 5 A4t o 7 P55 Tt o 0 A ) 38 o A e 1 7
T A5 HOB R /K VR IR S LA 28d 8 BART AR S50 . R K AR — 28U B Ab 5, 1X
AR IR 2 5 UK R NI [RIIE K, RIS 7K 2k 5 2t A9 2D A4S B i 00 5 B A T
%, PRIULTERREER R P8 N EIR e LS 7 R I PUH SREEAE 28d 2 Ji5 4k 42 FTH[8].

K1 6 2 PVA ZF4EXT 28dB Bl o B S5 Pk s FE IR BE R mm, vl DU 2R LR BEAT 4 5 2 10
TN B0 580 B AT SR FE AT R, HL PVA R4S T4 o B2 (1 R i A0 T o470 e 5 P 0 R o

— RN, TR B B A SRk SR T (R R 55 A F DA R OK e S IR S5 R i), TR 4o 5
FERRT /KK SR PS5 EE[9]. 3R CMERELT B NE /K e K SR I 25 & 5 R
Kt HHHBEESRLLEN PVA A 4Ea[RHIZEE R — D, BTl PVA 2R 45X it o B2 0 s mn 2240 T
o7 5 R PR 52

Table 7. 28d Compressive strength of fly ash cement binary cementing system
T 7. BRI ZTTBUE A F 28d RSB E

Sy REEMPa LTYESE RE/MPa 4EEE SRE/MPa LT4ESE SREE/MPa LTYESE SREE/MPa LT4ESE

B 37.0 0 37.6 0.5% 62.3 1% 64.8 1.5% 62.4 2%
C 50.0 0 51.7 0.5% 56.2 1% 56.3 1.5% 54.2 2%
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Table 8. 90d Compressive strength of fly ash cement binary cementing system

= 8. MR —TTRUE A F 90d $ESRE

SR SREE/MPa LIYESE SREE/MPa ZP4EEE SREE/MPa Z4EEE

G WEMPa AR FREE/MPa
B 47.7 0 68.8 0.5% 72.6 1% 714 1.5% 70.3 2%
C 57.8 0 56.3 0.5% 60.2 1% 64.5 1.5% 60.8 2%
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Figure 3. Influence of different fiber content on compressive strength
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Figure 4. Effects of different ages of group C

on compressive strength
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Figure 5. Effects of different ages of group B

on compressive strength
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Figure 6. Effect of PVA fiber on the increase
of flexural strength and compressive strength
of 28dB group

6. PVA 14} 28dB Hi#T 58 E SHiEiE
=R RN AL

4, &g

1) R IGREETHERE S =t AR YE — T IR R AT OR L, HARXS TAKI RIS, AUk
SO o AP YEE Ry 29%I , IZAEKYE ZR K & 0 60% ) — AR5, HHtHrom B R AK IO 28%,
228%A11 268%, RS B, HIEKRE . KRRy PVA 40 7S Fedt, & 5K EA
ERORII RG], B E R BRI AR T e

2) MIBEAETERAR, AT R I BE AN 5T, SRR SN TR, PR R K e — Te
BRI UR S EZAE 28d LURHFEE ETE. HrB ORS8Oy 60%, ML 4558y 1.5%0, 90d
SETT AP SR E Dy 28d ) 1.15 fiF.

3) RBANRCIHEELYERS, B BIKI5 N2 AR AR R BT o BE KR LIS, b A0 19 28d
LTSRN CO 1 3.17 fif, XREFIWKIEM R, 545 mH Ca(OH), ZW5KD, HidrmZ B

BEAIC.
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