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Abstract: In order to study the influence of cooling method, anchorage length, stud connector
(welding stud ) and its position on the interfacial shear transfer of steel reinforced recycled aggregate
concrete after high temperature and water spraying, 12 steel reinforced recycled aggregate concrete

specimens after high temperature and water spraying and 2 steel reinforced recycled aggregate con-
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crete specimens after high temperature were designed for push-out test. During the test, the failure
process and failure form of the test specimens were observed, the load-slip curve of each specimen
and its characteristic parameters were obtained, and the influence law of changing parameters on its
characteristic parameters was analyzed. The results show that after the failure of steel reinforced recy-
cled aggregate concrete with stud subjected to high temperature and water spraying, the transverse
cracks will occur near the stud, and the load-slip curves of the loading end and the free end are also
quite different. The bonding strength and elastic bond shear stiffness of steel reinforced recycled ag-
gregate concrete suffered high temperature and water spraying decreases with the increase of the peak
temperature. When the peak temperature reaches 400 “C, the bonding strength and elastic bond shear
stiffness of steel reinforced recycled aggregate concrete after high temperature and water spraying is
lower than that of steel reinforced recycled aggregate concrete only experienced high temperature,
the bonding strength and elastic bond shear stiffness of steel reinforced recycled aggregate concrete
with /,=250 mm is also lower than that of steel reinforced recycled aggregate concrete with /=400
mm after high temperature and water spraying, and vice versa when the peak temperature is 600 ‘C.
Stud connector has a great impact on improving the interfacial shear transfer of steel reinforced recy-
cled aggregate concrete went through high temperature and water spraying, especially in the steel
web position.

Keywords: high temperature water spraying; steel reinforced recycled aggregate concrete; stud shear

connector;anchorage length;cooling method ; interfacial shear transfer

51

[l

PRAE TR BE T B A 80, sl 3 AR B IR Y I
K VBR R HURL IO H AR A BE N KR e A T —
AR AR O 5 52, AN A TR BE 1 (steel rein-
forced recycled aggregate concrete, SRRAC) 4] & 4%
RIS I R O o e s 2 NI N o R 2 QU
1R BE + (steel reinforced concrete, SRC) 20 & 45 ¥4 7%
ZBE J7 W EE R LA PR RN BT AR P BR 4 S 1 2
A G R FLHEAT BRI B LA MK
707 T g LR RE R B, DA i e Y P AR TR
TR HET N o ER AR P A TR E TR gk K
TR EE A SR A TR PRI RN SR BE L2
] (A RRE 4 Foid 2 IR Tk e oy kR . AR
YRR BE 1 2 ) 1 BT 3 34 H 0 2 0 A AN TR B
- RN 5 R e 1 2 8] BT 8T ) A% 3 1 A %0y K
Z—5

TERVENIR BE 1 0 AL 2 g T S b L i T
N K R, KT T i R A A 0
LARAFAEE B R R, AR T R S L& T8
R 58 2 A TH B FR G0 LA R KRR R A TS R R
A Ja ALK R g TR 2 A Ok TS [ AR R Y A

3, 11 B & 58 R 01 B R 2R A9 WK Kk 7 il
Foawh 2 X TR 45 H 04 P BE i AR T B LA, B T i
ik M5 7K 2R P AR TR R A A B S T B ) A%
1B R BE 6 P Al A R R B 2 e B R
SC T E A SCRRAOR i (9 Jim B 4P A TR B
FUT B B4 RS AT TR N T R R (RO
g K I B 2B FE A TR B A A T R M S B ) A%
EBYERE , B A A 1 R e BEAR DGR IE .

N A SCBETE T 144 v TR K i BN P A TR
B b 1 PF AT i D A A, DL g3 A R I T 5K
I8 1 B AT Y 3 07 ) HG A T B g A 8 1 g
R T, DA TR P A R 5 2 45 45 A B0 TR AT SR
WG VAL B BES K

1 iKIEHER
1.1 JBE#r#E

(1) IR&E+

AT BE 1 BT R 7K K L6 Sy 0.4, BLR o7 £ i
A H R K KU - 4l 4R kL - R 4R kL =185:463: 561:
11910 Horb e Fn A K R IR TT B 2k K 5 K ek i
BB P.O 32.5R %3 fik 2 £k /K U 5 4 45 kR H 9
Bt & 10 AR b, Al AR 2.7, UL

363



2530 kg/m’, B % ME R B 8 1 790 kg/m’; #HL 4R B
K Fl R AR 1 4% 5~31.5 mm 3% 2% 9 4 7 A R 4
b, R BT BE SR C30 Y K 7 R B6E B w1l , L
FME R 2 630 kg/m’, BB HEBUEE N 1630 kg/
m’, KRNy 2.78 %, I iEdE ARl 14.1% ¢

(2) #Ht

R IR BE 3 bl R B Ol 114 45 T
4, HL 3 G b S i AR SR B2 A 344.7 MPa, 52 A
PR 5 B2 O 434.4 MPas; H IS AR 8 RF 5200 Ja Bl 58 2
327.1 MPa, 52 0B FR 5 5 ok 412.1 MPa. 3448
B9\ o B4R 12 mm B9 HRB335 9% 40 17 , 4t /5 4 B
#2 6 mm i HPB300 2% 44 /7 .

(3) Uy i1

P BT 3% 2 1ok AT G L oIBR8 A Sk
ET)(GB/T 10433—2002) A5 " 1 [ A 3k # 5T, K
J& 50 mm, HAE N 13 mm.,

1.2 it R HIE

AR AR B8 A T 4 i v R () (W i X L
KB (4) W BT 3 B2 4 R LA O AR Ak S RO
W T 14 A4 B4R T A TR B a0, AS [ 114 B
AN TR 7 B T % B A R i LA RSE n & 1 o
o (AN 7 3 2 b I A ) 15 B T3 2 2 1 ik A D)
BEF B L (a) 76 AH AW T AT M. b I S e
TE 4y 5125 T 20 ‘COE /) 400 °C 600 °C = Ff i
B, B IR 7 34 B2 T WK BRI (WC) R H SR B
R (NC) P FPAF B, i 154 BE 2300 7% 18 T 400 mm il
250 mm WY Bl B AT 3 2 A 4 0 5 R T AR BT AL
G A BT AU MR A AR T R S AR A B A
ETDURMIE B o &l BRI S8 HE W R 1.
A, 5 2 A Ta) S5z v TR RE AN TR] R R =X 1) 78 4 TR
A TR T = A AR TR B A bR o ST O R R
(F SCHRTFR 1R 88 3 B ) 1 46 DR ¢ + 57y 1k
PSR .

1.3 SiEBIKEH

JIt A i 4 56 B 11 7 A4 TR B 4 3k 1 R TR 8 4 ik
B TARUE TR 400 B F 4 28 d, F 47 58 W5 B ik
N TR) et il 7 xRS (o] T 78 T 6 4 3k A 1
[, SR 5 PR D 2 B v IR R R 20 CC LA AR Y B AN 4
PARE RS F—RE TR B2
RX3-45-9 &1 Tl o, BEL B (&0 o TR Ok 45 kW) H 42
3 5 il CAASE 4B, K0 i) 2 A, v R R TR 5 R 1Y

364

140
-

30

<
ol w 4912
gl v b ]
d 2
o
& | b g
g %
(a) B EARAT AR
140 240
Jf—J[ 20[ | 30
5 s Hcl)e@us
e i 4
bs 4912
g g :

(b) =250 mm{ik

140
g
-, 240
& 20 HSO
4 =3 Po@12s
ol —+= <
g 4012
4 =) /
e - / X
(o) FAWMF

PUL AU A TR BE Al LAy 4 3 R
Fig.1 The geometrical dimensions of steel reinforced recy-

cled aggregate concrete specimens
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Table 1 Design parameters of specimens

WA T/C BEREITR L/mm HLEEAIE
SRRAC-1 20 wC 400 o
SRRAC-2 400 wC 400 G
SRRAC-3 600 wC 400 o
SRRAC-4 400 WC 250 G
SRRAC-5 600 wC 250 I
SRRAC-6 400 NC 400 G
SRRAC-7 600 NC 400 V
SRRAC-8 20 wC 400 "y
SRRAC-9 400 wC 400 o873
SRRAC-10 600 wC 400 EE S
SRRAC-11 400 wC 400 i A
SRRAC-12 600 WC 400 i Al
SRRAC-13 400 wC 400  HEZ+EMR
SRRAC-14 600 wC 400  HEZ+HER
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Fig.2 Heating curves of specimens

1.4 mMBEESMNEFE

o % 7K R R I K S8 B, g — R 3 d L TR
Xof R R 2 P TR B X AT AR A O iE SR A IR
R0 2R AR A 35 5 B8 — R P SIOPL 5 ) B Av) R R
JE S HL(YE-10000F ) #E17## Iy 4 il 5 . 4 13k
HZhedBmmmEmBmE, RAEEN
0.2 mm/min [ 07 B & HM 6 E, HEW B RN
20 mm Z2 A7 o far 8k B St BR RE Ak &k o iR
s \E 3R .

YA 5 A 3 R DL R AR TR - T ) —
Uity M Ry 0 v L o5 — i A A B E O, O E B E O AR

3 s i A B T A

Fig.3 Layout of loading device and displacement meter

e A RN TR A AR AR O, DR T 4
T RUAR B W . R 3 TR A AR vl A 4
AR T X7 AL AT I 150 RS T B TR IS A
Vi3 2% TR 09 AR F L, 2507 85 3 15 B TR I 7
IR BE L R AR AW L3R IR E T
) e o R A AR 2 K S b A R TR T
E R e R B R T N S R e VR A
N 2200 7% 11 F T 2R A5 0 2 0 1) o B 1, 352 A 31 AN
AZr B 1T AR A 1 fR i 04 T RS A

TR BE P i 22 2% (G 3d TR BE 1 ) 2= P g
R T AR ME) (GB/T 50081—2002) #4737 )5 &
PO 3R 00 3 50 45 SR A5 20 TR BE 1 57 5 IR Bt
JE5 FEAH WL 2% 2,

Fx2 BERRIIFHRERE
Table 2 The cube compressive strength of recycled aggre-

gate concrete
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Table 3 Characteristic point parameters of specimens

45 P/kN P/kN r,/MPa r,/MPa K./(kNemm')
SRRAC-1 2024 111.9 091 051 199.4
SRRAC-2  60.1 59.0 027  0.27 100.9
SRRAC-3 244 212 0.11  0.10 60.5
SRRAC4 357 350 026  0.25 25.2
SRRAC-5 30.3 30.0 0.22 0.21 109.2
SRRAC-6  87.2 719 039  0.32 157.5
SRRAC-7 19.2 186 0.09  0.08 43.0
SRRAC-8 3785 2435 1.71  1.10 323.7
SRRAC-9 367.5 207.5 1.66  0.94 127.4
SRRAC-10 331.5 211.0 150  0.95 43.6
SRRAC-11 778.6 750.5 3.52  3.39 213.5
SRRAC-12 730.0 704.0 3.30  3.18 92.8
SRRAC-13 882.0 871.5 3.98  3.94 114.2
SRRAC-14 850.0 846.5 3.84  3.82 127.6
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