Hans Journal of Civil Engineering =R T#2, 2023, 12(6), 746-751 Hans Xl
Published Online June 2023 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2023.126084

IKEZEERT PSS R IR LT 4 R BD R 1 RE

e A LTI

Bepsyr, F3h, RAFH, NeM, T
HRACHA R AR TR B, SRIBIT /R

Woks H . 20234FE5 H14H; FHER: 20234F6 H4aH; KA HM: 20234F619H

R

AR R T KK 79868 U LR HEN BB AR KRR NEmN, aFnk
S BUITRE MG . BRI LT ASRSREERMN, 28 RPLERENHITEE 5 5865.6 MPa
5.7 MPa, #HLA1MIEZF]378.83%F171.69%, SEMEREMEM R AT, BRI EESREFEE R
S RIF. BMBREMEEEN: KR EK = 55:15:0:30, KEH0.40, BEMELEE400
kg/m3.

XK ia
PR RDRK, KR, THBaR, BERE RSN

Study on the Effect of Water Binder Ratio
and Mineral Admixtures on the Properties
of Glass Fiber Reinforced Mortar

Jiaqi Cai, Lishan Lei, Jiafan Zhang, Jinpeng Liu, Yanmin Jia*

School of Civil Engineering, Northeast Forestry University, Harbin Heilongjiang

Received: May 14", 2023; accepted: Jun. 4™, 2023; published: Jun. 19", 2023

Abstract

This article investigated the effects of water binder ratio, mineral admixtures, and cementitious
material content on the properties of glass fiber-reinforced mortar through experiments, in-
cluding compressive strength, flexural strength, and microstructure. The following conclusions
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are drawn: A3 has the optimal strength value, the densest structure, with good adhesion be-
tween glass fiber and the cementitious system. The 28-day compressive strength and flexural
strength are 65.6 MPa and 5.7 MPa, respectively, with an increase of 378.83% and 71.69% com-
pared to Al. The optimal cementitious material ratio is cement:mineral powder:silica fume:fly
ash = 55:15:0:30, with a water binder ratio of 0.40 and a total cementitious material volume of
400 kg/m3.
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1. 518

KU IR BE LA RL o TR BRI N A B AF A PR RE, ©RONSLH BN 2 BRI SRR, (HZ, 7K
TREE AT RHE S8 8 S IR SE T A AE BRI, e, P MG of AU, MR BRGNPl
PERERIZE, ZITRUURI ANE RS, BUEKJE DI TREE AR A VL 2 21— i PR FI[1]. BT 7T
KIL, BN UETT AR KRR B+ B AP — Le [ A SR AE, 29 KR IR B R A —Fh
BROTE2] [3].

MR, BRI AN BOHL defiiR it L M sh P BAR[4], (BB ET 4R n] DLoks i IR B e 1 1 it
SREE ST IREE[4] [5], WA K Je D AR S (R A DL R G BT BT RE (5], AT
R BB R B T O A e, HOH RS 2 B 4T 4 158 KT 25 ok #5161 [7] [8], M
T3 e S I LR RE AN oy RE 71 (8]

T FARMEREMICGE, MBORA R LA TR OA MM, FIaE SR 0]. b Ltks
[10155. fHE, il e v PE BEATMT AL OB BS T 4R iR e S A L, 7 200 HOT R IR N BUIR R » A 0E
AARIHE T T KA EL . Y5 G R RORER R B B AT 4R s b R RERURE I, BB SRR . 3T
Prom MR, IR I TiRIEECLE, 7T DOV LT 4R 3G 5RRD (9™ e N e it 5 5 dls

2. REF R AR IEIEF
2.1. FEMBFESLE

Table 1. Mix ratio
=1 FERE RFEREBIERL AL

M5 KR wib  BEELA4E(%)  EEK(kg/m®) BB (ka/m®)  MHEK (kg/m®) KB (kg/m®) R R (kg/m®)

Al 0.27 2% 0 525 140 1575 350
A2 0.30 2% 15 90 90 105 300
A3 0.40 2% 0 60 120 220 400
A4 0.55 2% 17.5 525 0 280 350
A5 0.58 2% 0 120 200 80 400
A6 0.62 2% 0 67.5 180 202.5 450
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AR JE AR B RRE AL A BLAE K VE . B FEAANE N, WD, KON TR, B
LPAEKIE N 12 mm. RIGHEC & E s 1 FR.
22. IR

WFGLT YESE5RAD I RST 40 mm x 40 mm x 160 mm, B2 73 7l 4 6 il AR & R KoK
Jen BHER. WK TR WL KRIBIEA RN R BN, B S BIARLR, SRIGER I IRE)
B LRI, 24 h FBE, ZpFR9 2 7 KA 28 R, BEAT SR LI SEM ORI .

3. KBER5SITie
3.1 fFESEE

BIRLT ARSI PUE SR W2 2. [ 1 A 2 Bor, @t 1 asn, ASFERS A LB e i
SREDII 7 RIS AT S8 B 22 AR K, SR R IUEI IS NS . AL 7 RPUESRE 8 MPa, 1
A3 FIPUE R FE W 2RI 2 47.3 MPa, N 7 RESHIPUR 8 B L(E, M AL BRI £ 491.25%.

I 2 nTE, BRESA ARG SRAD KN 28 RIS HAPUR B RES S 7 KRB — 5, [FIFER Y
TJE R, ALY 28 KPUEFRE A 13.7 MPa, A3 [ 28 Kk IAF S EE R K, N 65.6 MPa, #HEL
Al 11y 378.83%.
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Figure 1. 7d compressive strength
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Figure 2. 28d compressive strength
[ 2. 28 RISHAMERE
Table 2. Test results of mortar compressive strength
2. WERIMEBENRER
TR Al A2 A3 Ad A5 Ab
7 RPUEBREE(MPa) 8 133 47.3 17.7 305 222
28 RYLE5RE (MPa) 13.7 17.7 65.6 31.6 42.1 32.2
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Figure 3. 7d flexural strength
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Figure 4. 28d flexural strength
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Table 3. Test results of flexural strength of mortar
3. WRIITRENXER

Y5 Al A2 A3 Ad A5 A6
7 KA L3R JE (MPa) 2.38 2.14 4.82 3.79 3.47 47
28 KHUE 55 (MPa) 3.32 3.73 5.7 4.75 5.34 6.01

3.3. WMLEH

(a) Al (b) A3
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Figure 5. EM images
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