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Study on the bonding performance of waste glass powder concrete under freeze-thaw cycles
Wenbo He"’
1 Zhongyuan University of Technology
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[Abstract] Addressing the resource utilization of waste glass powder in concrete and the degradation of bond
performance in reinforced concrete under freeze—thaw cycles, this study investigated the effects of the
substitution rate of waste glass powder and the number of freeze—thaw cycles on the maximum bond stress and
bond performance of glass powder concrete. Experimental results demonstrated that the mass loss rate increased
significantly with rising freeze—thaw cycles; the ultimate bond strength decreased monotonically with increasing
freeze—thaw cycles, while exhibiting a "first increase, then decrease" trend with higher substitution rates.

[Key words] waste glass powder concrete; freeze—thaw cycle; central tensile test; bonding performance;

substitution rate

1=

PR T b DX R 22 51 S R R B0 S S o 4 T 52
RE I, S B0V 22 0 3 VR vt L 45 R FE AR TR B IR AR AR BR At tH I 25
%W%“ P2 B AR BV - v PR ) AT DA K A S VR

CERIE S IAEE R I A

] ] 2 5 % B B B R F R e o L R R 3R T R
B PRI AP, 457 591 2 T T KGR 5 M B SR I s B 55
CUCNNE IR B R 5 N R EE L P RR A AL IR &, 1 R
UNIEARY =

AF 2 35 B A0 VI 5 L 5 A R R B FS D R 45 1 R LA
o TR, WF LR ARG B0 1 R B B R VR = S5 A A T B 4 P e Xt
T TRER SR B B .

1 iXGeHEsR

L IR B

BLO%. 10%. 20%- 30%- 40%AF150% K1 HLAR 5 FH 5 33k 3 000 45 o
RHKYE: REBIEFA I E N0, 304 60 9011207k, i

PRV 932K 100mmAN 575 TR M A

1. 25k

IK B % I FRAEGB175-2023" 5K FH 9 FE 25 2 42, 5 B EEIR
oKV MBEELR B HICA KA ME Rk R R

U BRSNS s BN FH K B2 916 mmfRTHRBA0O (FAFLERS0) W
s FEEACRFISEER E ERIK: TR IR SR SRR BR /K
7s PRBEEA IR SRS N TiED. SRR LRk,
i FA KU S8 /N EE M LER BE 4A0min T 15 o
1. 3B AL
TR T T R R A5 7 C40, Fe v 4 ) 4% LA T2 1 .
1 JRE L) & L) kg/m’
7K 7KYe b L VR SRR V%l
150 380 805 1050 0 3.8

L. AR i S in 38k 36
(1) R RR S o KX RN KDR-VO VR 5 - Bl vk B ik B LR

58 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Engineering Technology Development

TAEBARERE
FTEOE 6 HeRA 1.0€2026 F
EHFA: W TS (ISSND: 2737-4505(P) / 2737-4513(0)

Rt BF O ERRL R, KR NG £2 CRIERI-18+2°C, AR5
TE4/NF R E BB £2°C

(2) ARG B F A DR MR SOE SRR . RIGHT,
WAW-600DFHA 4% ] B ] R /3 BE R IGAL R AT 3R, AT [R5
B R A R, SRS I, InEGE 0. 3 mn/min,

2 RGER

TERREIR TE S, SR TRRE, Fd R ES k.
HORHRARIG 45 IS, 18R 1R ) IR B 4 B S R
i, k2.

2 W AR IR

e SRR /% g1 /kN PR 455 2/ Mpa TS/ mn
WGPCO-0 0 28.5 3.52 1.2
WGPC0O-30 0.3 25.8 3.18 1.8
WGPC0O-60 0.8 22.3 2.75 2.5
WGPC0-90 1.5 18.6 2.30 3.8
WGPCO-120 2.3 15.2 1.88 5.5
WGPC10-0 0 29.2 3.60 1.1
WGPC10-30 0.2 26.5 3.27 1.7
WGPC10-60 0.6 23.1 2.85 2.3
WGPC10-90 1.2 19.5 2.40 3.5
WGPC10-120 2.0 16.0 1.97 5.2
WGPC20-0 0 27.8 3.44 1.3
WGPC20-30 0.3 25.0 3.09 1.9
WGPC20-60 0.9 21.5 2.65 2.7
WGPC20-90 1.6 17.8 2.20 4.0
WGPC20-120 2.5 14.5 1.80 5.8
WGPC30-0 0 25.5 3.15 1.5
WGPC30-30 0.5 22.0 2.72 2.2
WGPC30-60 1.2 18.0 2.23 3.2
WGPC30-90 2.0 14.5 1.80 4.5
WGPC30-120 3.0 11.0 1.36 6.5
WGPC40-0 0 23.0 2.85 1.8
WGPC40-30 0.7 19.5 2.41 2.5
WGPC40-60 1.5 15.5 1.92 3.8
WGPC40-90 2.5 12.0 1.48 5.0
WGPC40-120 3.8 8.5 1.05 7.2
WGPC50-0 0 20.0 2.47 2.2
WGPC50-30 0.9 16.0 1.98 3.0
WGPC50-60 1.8 12.0 1.48 4.5
WGPC50-90 3.0 9.0 1.11 6.0
WGPC50-120 4.5 6.0 0.74 8.5

3 P RES

0730RURR: RELEIREIRIREDN . URRAL S BN MEREE MR
DU, AR A R A R AR R IR .

30760V PR : 45 50 A BRI 2 25 19 K o WRAK IS D kY A1
5B F IR, (oA S R R, BRI IR E R %
€23 AN ST

60" 120 VK 14 Fil: 286 &85 500 130 N S0 R P31, S VR = P 35
FLBR 23 42 WTRAE 1927 342, 404 755 1) ) o P T g L e 12 R 1 55
b, HUBRIE & 7R h—vR k= 5 ik 2 251 K T80

120 R 5, SO%EUAR B H MR & 1A AR 1) 30%,
S Eh TR EERE B 0. TAMPa, A J2 35 v 4 [ A 19 40%

LOBHUR R AR : LB E T, RIFEH 1 BURE R
FH Bt 7 VR S B, AR R AR M 5 . [RIR, SR
SRV KA = I H RIE BRI T IR B R R R, 3G T
A 153 1 5 VR L 2 TR LR A RE T

4 FEEBHERSWH

4. 1Fh AR i

T A S R 15 B A R U T N 5 R S TR
T H R L, e TR

iy P

alUAZ 0%

FER )y iwar

B f [3
R )

bEUARZ 10%2H

LB A T

PR fmt

cHUZR 20020

AR G

dEAR R 30%4H

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 59



Engineering Technology Development

T AEBMARER
HTHOE 6 HeRA 1.062026 4
EEAL BTG (ISSND: 2737-4505(P) / 2737-4513(0)

— 0

—— 0

——

120

(MPe)

Fil=F
&

1
EEg)

eHUARFR40%H

AR 2R 50%4H
E1 g
4. 2Fh IR R th 2R oy T
WEHRh =S HERBIXECT, S5 A (40%-50%)
il 20 Fry e 1k B AR BR L B MK TR B 4H (0%-20%) , T #%
BERERTRKBEN; HABET, GRREE0NE, ks
IR S R FRER YK, AL “ S5 =0 R R R A s v, KR
RBCK R RSN FIFBE .

5 &5it

(1) 10%H AR Z ] 3 Ak 25 5 B A 2 b 45 TR R 1 %, DR
RPLES% 8%; AR AL (=30%) [H] “ &5 My A — VR Bk I Ja” f
IE BB, M2 4b T 45 i ™ B KT, 12090 Filt 5 JH: 5 B2 431
FHI AR IN{E 11, 5%,

(2) IR W3 15 AP e A X 18] (10% /245 ) , G IX 1) il 2k 2
W “BRERLL . NER” KEAERHIE; 1558 20%807R Al EUEE 60
5, METTIRE % 56 B8 =40% HURE R E = 901K,
th &SR LA, st ek TR M E.

(5% 3]

[1]1Liu k,Yan J,Meng X.et al.Bond behavior between def
ormed steel bars and recycled aggregate concrete after f
reeze—thaw cycles[J].Construction and Building Materials,2
020(232):117236—117236.

(20 77 = 40 #% 8 % 4 H Ak 1% 38 5 ik 5 Ty X ME[CLR % £
FEART AV BT A M T 2 DL AR T, T 4R K %, 2002

(3147 B 2,40 &, H To 40, % & 9 30 78 P45 AR An 38 AL
I o 5 0] Bk 3 K,2015,21(05):87-92.

(41308 % & 3 S0 5 B R o 3K TR B £ 40 R M 09 % o o
FRLI]. 2 AT A A 45,2024,52(08):15-17+26.

[5]GB175-2023,3# Jf % & h A JRLS].

EE® A

AT S (2000—-), B i3k, 7T g ] @ AL, £ RKRA i+, £ %
IR st L RE LS AR AT R

60 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



