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R AL T B BATHF T LTI, 4T 0.10%.30% .50% v9 # R B B 4 205 4 i
EHREGRRE R, I ¢50 mm 895 FH X K #H & E 54 #& EAF (Split Hopkinson Pressure Bar,
SHPB) X3 & , /KR A # 34T 0.25.0.35 F= 0.45 MPa = FFAe R 5 & T 69 o 9K 56, I X - & 49
HARRA RO FHSRIERE, B LR RARASREGELEMTARRESRERR T HEETHS)
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Influence of recycled fine aggregate content on dynamic

mechanical properties of mine supporting mortar

CAO Ke' ,WANG Liang'*,XU Ying' ,SHEN Wenfeng' , WANG Hao', WANG Pengju'
(1.School of Civil Engineering and Architecture ,Anhui Unversity of Science and Technology ,Huainan 232001, China;
2. Huaibei Mining Industry Co. ,Lid. ,Huaibei 235000, China)
Abstract: The high porosity of recycled concrete aggregate have a positive effect on the resistance of mortar to impact load. In order to
study the feasibility of recycled fine aggregate mortar used in underground support,4 types of cement mortars with different recycled fine
aggregate mass replacement rates(0,10% ,30% and 50% ,resdetiuely) were made. 350 mm Split Hopkinson Pressure Bar ( SHPB) test
device was used to test these cement mortars under different pressure loading (0.25,0.35,0.45 MPa). And the compressive strength of
these mortars was also tested. Comparing the dynamic characteristics of cement mortar under different impact pressure loading, the impact
resistance performance of recycled fine aggregate mortar was studied. The results show that the compressive strength of recycled fine aggre-
gate cement mortar increases first and then decreases with the increase of the substitution rate ,and reaches the maximum when the substi-
tution rate is 10% ,while the substitution rate is 30% and 50% ,the compressive strength is not lower than that of the control group. Under
the same impact pressure,with the increase of the replacement rate of recycled fine aggregate, the impact load that the mortars can bear al-
so increases. Under the same substitution rate ,the dynamic compressive strength and ultimate toughness of the mortars increases with the

increase of impact pressure. Within the strain rate range from 60.29 to 143.379 ™' the dynamic increase factor ( DIF) of the recycled
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fine aggregate mortar with 50% substitution rate was higher than that of other groups. The recycled fine aggregate cement mortar with 50%

substitution rate has the highest dynamic compressive strength and ultimate toughness under three different pressures,and its compressive

strength is no less than that of the control group.

Key words:recycled fine aggregate ; Split Hopkinson Pressure Bar (SHPB) ; cement mortar ;grouting support ; mine support
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Table 1 Mixing ratio of normal mortar
1 K K e W
PR EREE/ (kg + m™) 275 548 1430
1.2 REdl&

SR /N 0N AR IEE FEE A Y 5 e A
B %N 0.5 224 i R SF A 950 mm x
25 mm, K EALGNE B 0 (X IRAL) (10% |
30% 50% I K ARD , 4% BE 3 2 T & Lo il 7 0 27K
1 B RS SR A S 5 or lh A B CD, IR
BAEPRESR = SR 28 d JE B FHFT BB
AT T VP8 i TP FE AR 0.05 mm LA,

A ASTM C109—16a( AR M /K JE DI Bt e 5t
FEARER Iy ), DR I B R B o 4
50 mmx50 mmx50 mm 377, FEIREE A (23£1)
C AR E = 95% % FF 2 7,14 .28 d, $iL
JESRFE I 6 N AH R 1 4L, BOE 3 EAE S ik

45

x2 BEABTHUORESLL

Table 2 Mixing ratio of recycled fine aggregate mortar

PERFHE R/ (kg - m™3)

G : LA AR B AR 5 1L/ %
* ki i A Wk )
A 200 667 1333.0 0 4 0
B 200 667 1199.7 133.3 4 10
C 200 667 933.1 399.9 4 30
D 200 667 666.5 666.5 4 50

1.3 SHPBiRIZEE SR Fi*
R 650 mm ZASER AT SHPB X536 2 45 % ik He ik

B oty B4 ey, e h AT L AT RIS AT
JESMIR 0.6.2.4 1.2 m IE4A4K, B84 7 800 kg/m”,
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Fig.2 Static compressive strength of cement mortar with

different recycled fine aggregate substitution rate
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Fig.3 Dynamical stress—strain curves
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Table 3 Performance parameters of each mortar group

hit R/ RIAESR/  BhASWEEN Sy ShASHIRRIAS,  WEREIME,  MOSHURTRE,  ShASTRE
i S JE/MPa

m-s™) 6! MPa 1073 (J+em™) MPa K F DIF
Al 0.25 6.621 79.110 24.346 15.0 0.239 7 52.631 0.46
Bl 0.25 6.511 65.630 28.561 12.8 0.218 7 58.948 0.48
cl 0.25 6.271 87.180 23.837 15.8 0.196 7 53.232 0.45
D1 0.25 6.082 60.290 36.386 16.8 0.242 7 54.029 0.67
A2 0.35 5.781 121.986 49.819 23.4 0.804 6 52.631 0.95
B2 0.35 5.501 154.443 36.505 18.8 0.741 8 58.948 0.62
2 0.35 5.310 169.982 36.974 19.5 0.739 1 53.232 0.69
D2 0.35 5.470 136.043 52.346 23.5 0.814 7 54.029 0.97
A3 0.45 7.570 168.723 50.782 34.4 1.396 2 52.631 0.96
B3 0.45 7.159 167.191 54.967 33.2 1.378 1 58.948 0.93
c3 0.45 7.138 177.355 54.758 36.1 1.353 3 53.232 1.03
D3 0.45 7.142 143.379 64.959 37.9 1.396 6 54.029 1.20

115



2021 4F55 11 4

HEMFHA

www.chinacaj.net

549 4%

HY & 3 ], A )P AR iR R R AR SRR e S
() BIASIGEAE I T | Bl BRI AR I sl A5 4 R
PIRER AR ARG MG K, ShAS IR ) A BR A%
FLAT B S AR AR B AE G, AR AR R IR E] 168.723 571
Bf, AR SR 5 — K Je 05 1) B A W N T 5%
BN ALK F] 0.96, 111 50% A% S A 40 B oRHD
FEIRRE A8 AR AT, 588 b H A 41 50 2 A B &
DIF [ TER A8 % 60.29~143.379 s™' 4, DIF Hy 0.67 1
K 1.20, BE0E R IK 79.1% , BRI 509% 503
A A0 R A DL S T b s e RE . R
2P 50% B A AR A5 B 3K 1Y DIF K
W BR AP Rt A2 ZR ) A8 Ak a3 il 2 DIF AR
PIE (M) 5RO RE nE 4 K5 PR,

141
=)
Q 1.2+ -
M- ’
/
LO} ° //- °
EI 7z
EN 0.8+ -
o - T T
Bosl T m 50% AT A A RHD
=200 o Ry .
04 . — — DIF=0.000 4e“*"*+0.66
60 80 100 120 140 160 180
A g1

K4 BEABRDKELEBDIKE DIF 5 REE KR
Fig.4 Relationship between DIF and strain rate for

recycled fine aggregate mortar and normal mortar
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