%31% #H3Mm rHAMFE TEFR Vol.31 No.3
2014 9 A Journal of Architecture and Civil Engineering Sept. 2014

NEHS :1673-2049(2014)03-0052-06
BAERE LT WRBE S F MR IK IS

AWAE.HK F.9HR,KRES
(PR FRHRY LA TEBE B 7% 710055)

WE BT A AR AR R R E fo 0 R XL IR T T AR 0 B IR A2 fe B IR
EHRBERBERSN T HARBR LB MR R E MR RERDRRBREMEZ, A TREHK
BT HARREEBREARGREAFEEA R A, FRERAW . BFARR IMEMKL L
R LA ARG A AR — B, B AT R R AL M 8RR R B AR 8 3R R TR
BAe Wik A AXER TH AR LAIRAIK,

KRB A s LA AR ) AR AR R R I R

hESES:TU365 XHiFRER A

Experiment on Mechanical Properties of Recycled Concrete Hollow
Block Masonry

ZHU Li-hua, DAI Jun, BAI Guo-liang, ZHANG Feng-jian
(School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, Shaanxi, China)

Abstract: The experiment of compressive strength and shear strength of the recycled concrete
hollow block masonry was conducted to investigate the failure process and failure mode of the
masonry. Based on the experiment results, the relations between the strength of recycled
concrete hollow block masonry and the strength of block and mortar were analyzed. The standard
value and design value of strength for recycled concrete hollow block masonry were calculated
based on the experiment data. The results show that the mechanical properties of recycled
concrete hollow block masonry are basically in accordance with those of the normal one, and the
quality stability is satisfactory. The calculation formulae of compressive strength and shear
strength of normal concrete hollow block masonry can be applied to the recycled concrete hollow
block masonry.
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Fig. 1 Recycled Concrete Block with Three-rows Holes
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Tab.1 Strength of Recycled Concrete Block with

Three-rows Blocks

IR | PR R EE/ MPa | fe /N R 3 B/ MPa | i B % 4%

A 10. 50 8.21 MU10
B 7.53 6.16 MU7. 5
C 5.31 4. 20 MU5
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Fig. 2 Recycled Concrete Hollow
Block Masonry (Unit: mm)
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Tab.2 Combination of Recycled Concrete

Hollow Block Masonry

WIS | BRI I i B A PFECH
Al MU10 M7. 5 9
A2 MU10 M10 9
A3 MU10 M15 9
B1 MU7. 5 M5 11
B2 MU7. 5 M7. 5 11
B3 MU7. 5 M10 11
C1 MU5 M2. 5 11
C2 MU5 M5 11
Cs3 MU5 M7. 5 11
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Fig. 3 Failure Modes of Recycled

Concrete Hollow Block Masonry
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Tab.3 Compressive Strength and Shear Strength of Recycled Concrete Hollow Block Masonry

BUE | BISRGREE/ | RPAKEREL/ | WIRATE/ | BURBR | PUBTAR PRI S Yooy g

5 MPa MPa kN FER/KN | FE/KN | HUEIRE/MPa | S RE | SUEIRIE/MPa | AR R
Al 10. 50 8.0 480.3 712.3 22.46 7.61 0.15 0.24 0.14
A2 10. 50 12.0 513.2 771.3 26. 21 8.24 0.03 0.28 0.16
A3 10. 50 14.8 623.1 802.3 29.02 8.57 0.11 0.31 0.18
Bl 7.53 6.2 299.7 422.1 17.78 4.51 0.24 0.19 0.23
B2 7.53 8.0 373.8 479.2 20. 59 5.12 0.17 0.22 0. 20
B3 7.53 12.0 401.1 581.2 25.27 6.21 0.21 0.27 0.25
C1 5.31 3.1 231.5 330. 1 13. 24 3.53 0.26 0.15 0.12
C2 5.31 6.2 250.7 347.9 16. 43 3.72 0.20 0.18 0.17
C3 5.31 8.0 255.6 387.1 21.89 4.13 0.22 0. 24 0. 20
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Fig. 4 Relations Between Strengths of Recycled Concrete
Hollow Block Masonry and Strengths of Mortar, Block
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Fig. 5 Relations Between Initial Cracking Load and

Ultimate Load in Compressive Experiment
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Tab.4 Comparison of Experiment Values and Calculated Values of Strength for Recycled Concrete Hollow Block Masonry
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A 'y N N .. N [N Sp, PRSI g ; RUQEVIESY S - / -’ —
PO SR B ST AE S/ MPa | HUE SR BETHSAE S/ MPa | fon S | SUBTHRE EWAE S/ MPa | HTBT IR BTG fvom/MPa | foim foih

Al 7.61 5.96 1.28 0.24 0. 20 1.23
A2 8. 24 7.03 1. 17 0.28 0. 24 1. 17
A3 8.57 7.78 1. 10 0.31 0. 27 1.17
Bl 4.51 4.06 1. 11 0.19 0.17 1. 14
B2 5.12 4.42 1.16 0.22 0. 20 1.08
B3 6.21 5.76 1.08 0. 27 0. 24 1.13
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Tab.5 Standard Values and Design Values of
Compressive Strength and Shear Strength

T | DB sR E/ | Rh s /| PURSRE/MPa | HUEY R/ MPa
945 MPa MPa PR | BEIE | FRdE(E | RHE
Al 10. 50 8.0 4,98 2.93 0.133 0.078
A2 10. 50 12.0 5.39 3.17 0.163 0.096
A3 10. 50 14. 8 5.61 3. 30 0.181 0.106
Bl 7.53 6.2 2.95 1.73 0.117 0. 069
B2 7.53 8.0 3.35 1.97 0.133 0.078
B3 7.53 12.0 4. 06 2.39 0.163 0.096
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