BA3BEIY
2015481 A

Tl BF Xk 4 (A & B ¥ O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol.43 No. 1
Jan. 2015

XEHS. 0253-374X(2015)01-0041-06

DOI:10.11908/j. issn. 0253-374x. 2015. 01. 006

B4 F BHE B TR 11 RE 1 58

H#E, AEX, LR

(FBF K2 EART RSB, L¥ 200092)

BWE . UFARSRBRRERN ZESH#H1T T HARE
AR pR IR, 2347 T ARAE i B0 77 2R B AR T R -l
SRR 2R AU SN AR R TR B + 0 2E R TE A K%
WO BRARER S 5. T BRI B E B AR B R R
B REESAN 32 1 B WA TR PR R 32 o BI AR B I A
PRk, T IRB LR, X TR G R Z v DR BR AR R )
WEATGHET TBIE, B3 T FAE IREE AR 32 i AR PR AR 2R
TR ARFFHIT TR, SR TR THARE RN
Wit

XA FARRHREE L M ) EAMEREBUER
hE 43S . TU528. 79 HERIRERD: A

Test on Punching Behavior of Recycled

Aggregate Concrete Slabs

XIAO Jianzhuang, ZHOU Zhengjiu, Towana MM
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract; Considering the recycled coarse aggregate (RCA)
replacement percentage as the main parameter, the punching
test on recycled aggregate concrete (RAC) slabs was
performed. The load - displacement curve at the point of
punching load, the strain of bottom steel bars, the strain of
top concrete, the failure pattern and the punching bearing
capacity were studied. Analysis results indicate that; with the
increase of RCA replacement percentage, the deformation in
each loading stage and the punching bearing capacity of the
RAC slabs are reduced. Finally, the formula for punching
bearing capacity of natural aggregate concrete slabs was
modified and a new punching capacity formula of RAC slabs
was proposed based on this test, which can be applied in the
punching design of RAC slabs.
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Tab.1 The properties of fine aggregate ( medium sand)

FEWHEE/ (kg - m 3 BREE/(kg-m ) FRE/X WEBH

2 670 1420 0.9 2.7
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Fig.1 Recycled coarse aggregate particle size

distribution
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Tab.2 The properties of recycled coarse aggregates

BREE/  FWEE/ KR/ SRE/ ERIER/
(kg + m™3) (kg + m™3) % % %
1 460 2514 3.6 3.8 13.7
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Tab.4 The 28 d compressive strength and elastic
modulus of recycled concrete

DU /MPa
ik — PR /(X 10¢MPa)
BT LN Bk
RACO 52.25 39.9 3.73
RAC30 44, 65 31.4 3. 50
RAC50 38.95 33.3 2. 96
RAC100 37.05 28.5 2. 74
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Fig.2 Slab size and its

reinforcements (unit: mm)
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Fig.3 The test

loading setup

Tab.3 Recycled aggregate concrete mixing ratio ,\99* //
(kg » m—?) SHE (WC%
L RRHLER  FAEMER FRImK S il 200200, /C2
RACO 1173 0 0 ___]:]___jc—l
RAC30 819 351 17.55 St C-6C-5CH4
RAC50 587 587 29.35 S|
RAC100 0 1173 58. 65 SES
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Fig.4 The arrangement of strain gauges(unit; mm)
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Fig.7 Relationship between slab’s load and reinforced bar strain
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Tab.6 Equivalent displacement ductility factor and

energy absorption of slabs

NGk FREERE Sp/ (kN » mD>
RACO 177 6.621 0
RAC30 172 5.050 4
RAC50 L7 4.8520

RAC100 1. 65 4.350 4
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Tab.7 Punching capacity calculation of recycled

concrete slabs
iﬁ'fq:%%fm/ (N+mm 2> ﬂm/mm Pu,ual/kN

Py/kN Pyca/ Py

RACO 52.25 1592 216.24 320.0 0.676
RAC30 44.65 1592 312.80 313.4  0.998
RAC50 38.95 1592 286.23 307.1 0.932
RAC100 37.05 1592 277.08  303.4  0.913
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Tab.8 Revised punching capacity calculation of recycled

concrete slabs
iﬁ{q:ﬁ%fcu/(N e mm %) flm/rmn Pu,cal/kN

Py/kN Py,ca/Py

RACO 52.25 1592 216. 24 320.0 0. 676
RAC30 44, 65 1592 201. 21 313. 4 0. 642
RAC50 38.95 1592 186. 11 307.1 0. 606
RAC100 37.05 1592 179. 92 303.4 0.593
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