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Abstract

This paper mainly studies the effect of hybrid glass fiber and polypropylene fiber, as well as dif-
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ferent proportions of mineral admixtures such as fly ash, silica fume and mineral powder, on the
improvement of the mechanical properties of fiber-reinforced mortar. The results showed that:
Both fibers and mineral admixtures have significant effects on the strength characteristics of
mortar. Incorporating an inappropriate ratio of mineral admixtures will cause the “negative mix-
ing effect” of the mineral admixtures, offset the “positive reinforcement effect” of the fibers, and
reduce the compressive strength of the mortar. In the experiment, the optimal mix ratio was ob-
tained which comprehensively considered the strength improvement effect of the fiber-reinforced
mortar under the combined action of the hybrid fiber and the mineral admixture.
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KeFEE SR RN . RE LRI N T EFATI, B2 H T G s, tandih s
BAR. MR ZE . MEPEECRSE AL TN ZE TIRZMER. BEBANGLENT DB RN Fik
ASRIRAL T B8 @A

TR KR 5 5 G M BRI A B A DL EANFIVERE M A4 2 58 AN BK IR EA R, @it
YERNRIR B I . IR LK Te B E SR J 2t Re . T APESE AT, i — B R AT
& ERIRIHTEREL] [2] [3]. AF4ERAINECR/ARKE. A, BEMPHRENT 4N EG. BT 44
PIRAARE, BRI 42 TR GRS, TR A4 mT DABH E 22 RS e . i TR e
MM ELEL 5 0l 2= B v B2 6 DRI 8 BE I 3 35 53 PRI [ 1] [4] 0 % B T AN [RIAE  p) 4F 4 VR 2 Wt 98 K
P, BEURAE ARG T AN TR AR BRI AE N SR AR 4 A R TS 2K I R AR
Re/I[5]. DAk, VRARA4EnT LA G K e R R A ST 58 FE 45 77 2= R RE[6] [7] [8]

TEIREE LR BN DV RE SRR YA E NS G RIEE IS AP 1, Indk, MESE SRR -
IR, WBakRSKE. kL KULEININF—FE52 202 A, PRRRE LS NH . Rk
T B 35 AR — AT DL R A TR, Ia/b o s PR 8575 4 DL K = i o5 Fi # fd JE
F—J7TH, AT LA K e BT PR BEREAN T L) RN, FRARIR AR A = AR [9]. XA 45 A R I 5T
RIL, —EERIRGWBA R DRSS R oG R E L E 2 HRE, W LAEME. Jr5 M RE A A 125
[10] [11].

ZE LRTIR, B ATEM AR A A e IR EE L ERE RS . TS G RN VR EE T e s A K ERTE A
FCR, A2 [R5 R VR A A 4E AN 445 G R K YR HE A L RE IR s2 e AR DGR FF A 2 0L, BRI, ARHF
FKG P I A RN R MG AT RIS, A F EO B PR B« T RO R B AR, R 4R 4R )15
R [R5 (1) 77 514 B B 52 i iR A 7 I AR B 7T
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TRI0HT YR g AR FE KRR P.OA2.5 K, K TR IUMIER S RE LA 1, 5B okl
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RN 2,66, I P ITIB AT LENBIRET ENUR IR ET4E, LP4RIIESULI 1, 2P 4R 2B S5

W% 3.

Table 1. Physical and mechanical properties of cement

= L OACREMBENF 1 RE

SIS R] PUE 5 (MPa) HiafroR L
7K R 2 (min) (MPa) (MPa)
Ik 22k 3K 28 K 3R 28 R
P-0425 Hi% 186 219 26.32 49.85 7.83 8.6
Table 2. Chemical composition of cement, fly ash, silica fume and mineral powder
F 2. KR MERR. REIRFNT MR FERK
2B (%) Kk KK [EV3 Wk
SiO, 215 66.67 93.82 32.08
Ca0 59.81 3.05 0.41 38.09
Al,O, 5.86 18.97 0.21 15.06
Fe,03 2.85 4.39 0 0.94
MgO 2.23 1.24 0.65 8.26
SO; 2.06 0.3 0.64 0.17
Na,O 0.2 - 0.32
K,0 0.67 - 0.85
ek 4.82 5.38 31 5.4

Figure 1. Appearance of fibers
1. FYERINRRSR

Table 3. Main parameters of glass fiber and polypropylene fiber

3. WHBTHENRRGAENETESY

K H”F I B DR R A 8 K2
(mm) um (glem®) (MPa) (GPa) (°c) %
bgetaid 15 10 2.36 1800 80 160 2.45
R YE 9 40 0.91 690 70 160~170 20
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2.2. EEAELRIT R &

ARG H BT AR IR AT 4L R R LU VR A, R4 8B RN 2% (AR B80T 5, B AS
YRR IR ML AE XS EE . BBER R P B 350 kg/m®, B W5 & RUONEHEIK . TRERAE K, %A
LeB &K YE, VEERC & b anse 4 Fios. R 40 mm x 40 mm x 160 mm, R4l 4% 6 Mtbk,
2 WoR TP A i g R o A SEARUBONIS AR FENL(E] 2(2)), BHE )G AB(E 2(b)) IR 345
( 2()). ZWRFEY 24 h JEBAR, FRNKH R 2 H0E 6 AT J1 2 gl I FE P da e Casin
WIEARVERERIG T VEARME) (JGI/TT70-2009)i247

Table 4. Mix ratio

=4 EAtE

Rpge TSR PIRLT Y R4 T RERT B R B TR ik
(%) (%) (%) (kg/m) (%) (%) (%)

M1 0 0 0 350 30 0 30

M2 2 2 0 350 40 0 15

M3 2 2 0 350 0 5 15

M4 2 16 04 350 20 5 30

M5 2 1.2 038 350 30 5 30

M6 2 12 0.8 350 50 0 30

a) WAL (ORIZIN (ORVES =aiks

Figure 2. Preparation process of mortar
2. WhIRE &L A2

3. &BR5WiL
3.1. FuirsEE

3K 7 d A1 28 d Brdrsm IR LE H il inde 5. B 3 ME 4 o, B 3 RRbIK 7 d W EARIPLITRE,
T 3 RN, WP T d BT R AR R IS NS PRI, (RN 2% B B AT BRI A 4 )
7 d PiIrmEEHA SR E NS, WE ST ML AW 1.77 MPa. Hdh M4 B 58 ik #1) i KE 5.8 MPa,
FHEET ML 385 T 227.7%.

4 Wb 28 d WEIHRIGIATSREE, ik ¥ 4 W1, BNAFLEXTIOIK 28 d PR G SUR R R
B%, H28dRMpidrs AR Es s 7 d B AR, RME M4 iRk E] 7.23 MPa, A
XFT M1 ) 3.21 SEMEIE F 125.2%. BB N ARG S HTHT 58 B2 (1 e SR B 32 R TR AR IR BB 41
YRR LT Y ST AT TERD SR A b, TR R = 4 X 1R 5 F40 0 PR A b 3 O 4R P 4 4 = 2R A
JE, SURREEN)TT R R IR AR R, M AR R AR R IR . BIXTEE M2 il M3, M5 FiI
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M6 HIPTHT IR R A, (EL 4B EMRANR A LLBIAR S LR, ol 7 d 3872 28 d 8, M3 [Hidos
FEEA AT M2, M5 [{EARK T M6, UL ¥ 45 EAHE, RI45 N S0RE K BRI T 40% K IR KK, 5%
TEAK + 0% AR (IR T 50% M K . T %0 M2 F1 M6 He ik @& BB 8. M4 T 20% )y
ARI R B BOE BB B . M4 TS AT 4E AN S UM £F 4L HTR 2% LU LSO K . BEK S Wk I8 N L
B AARES T 25575 R AT 4R IR R NN V5 & BB N L R B & .

Table 5. Test results of flexural strength
5. PUTBRENRER

W5 M1 M2 M3 M4 M5 M6
7.d PiyTRE 1.77 2.4 3.78 5.8 3.48 3.34
28 d HiHToRE 3.21 3.32 4.76 7.23 491 432
8_
7_
6 58
T
a 5
=3
44 3.78
% 348 334
%34
= 2.4
24 1.77
1

MI M2 M3 M4 M5 M6
NGRS

Figure 3. 7 d flexural strength
3. 7dyui B
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WS

Figure 4. 28 d flexural strength
4.28 d iR

3.2. kA

Wh3Z 7.d A1 28 d P EEE IR LS RNk 6. K5 FE 6 fias. B 5 AR 7 d IR PULRE,
B 5 A, M2 () 7 d FUESRE/NT ML, FHE ML FER T 47.4%, HAZHA) 7 d $iE R E T 5w
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FTABLYER) ML FE . 7032 7 d 88 BAR % 55 5 B RAEL R ZEAE M4 41, Tl 68.9 MPa, & M1 7] 15.33 MPa

1] 4.49 £ .

6 NRbH 28 d WEIIAPTE R, @A 6 TN, M2 [ 28 d JLESREZ [ERENT M1, AHEE M1 BEAK
T 47.1%. X M1, M2, M3 [HUESREE AT AL, M3 [PUESRE KT ML, K M2 55 B 1 B A 2
BN 2% BIELFYEE K, TRT WS AR, BRI 30%F%A 15%, RIBFHERE 30018 N
FI| 40%iE . BIUEET 145 S R B N HUBIIE R T 0 PIB-& R “FORBRR” , HUH T B 45

N B IE$E 55 R o

BTG, WHRNPUR R EEINE PR, M4 1) 28 d PR RE R K, 7y 81.86 MPa, 25X

ZH M1 SEEEE AT 3.17 f%.

Table 6. Compressive strength test results

3 6. PUEBBIMIALER

s M2 M3 M4 M5 M6
7 RPUE L 15.33 8.06 17.91 68.9 26.94 18.33
28 KPS 25.8 13.65 31.74 81.86 415 29.1

90 -
80
70 68.9
T 60
o
=50
i
o 40
H
15 30 1 26.94
204 4533 17.91 18.33
10 8.06
M1 M2 M3 M4 M5 M6
Evis s
Figure 5. 7 d compressive strength
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Figure 6. 28 d compressive strength
6.28 d MERE
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1) BRI AT A UG ET 4, UK . RES R S 4015 2 R B0 3K O A M

N o

2) BAANEEWHINY DB ER, KGR 5 G R “ TURB RN IR B N YEI) 11 58 R o
TR ST R L A AR

3) AEIaH M4 (1 28 d Hifr i AN 5 B 47 9] 52 7.23 MPa Al 81.86 MPa, 73 7] & X 41 M1 ) 2.25
AN 347 5. ZREHJEIRIREYEANG MBS RUE R T IR E- YRNG5S A i B2 s ROR . M4 Dy iRt

.
E&mH

BRRFERH NG RITH (95 : S202010225101).
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