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Experimental Study on Friction Performance of Integral

Prefabricated Prestressed Slab-column Joints

WU Lili"*", WANG Rui'? ,XIE Linghui*?,JIA Lina's?

(1.State Key Laboratory of Coal Resources and Safe Mining, China University of Mining and Technology,Beijing 100083,
China; 2. School of Mechanics and Civil Engineering,China University of Mining and Technology, Beijing 100083, China)

Abstract: The influences of cement-based material (such as fine aggregate concrete) strength, pres-
tressing,additive admixture and other factors on the friction performances of the integral prefabricated pre-
stressed slab-column joint structures were analyzed through experimental study on 6 joints. The difference
between the slab column joints with and without fine stone concrete cement material was also compared.
The results show that fine stone concrete at the slab column joints can significantly improve the friction
performance. The friction performance was increased by more than 35% when compared with that of the
joint specimen without filling materials. Cement material strength, prestress and additive admixture can af-
fect the friction performance of the node to various degrees. When the cubic strength of the fine aggregate
concrete increased from 30 MPa to 40 MPa, the friction performance at the joint interface increased by
about 9.8%. When the prestress increased from 300 kN to 450 kN, the friction performance of the joint in-

terface increased by around 55.1%. The expansion agent can also improve the friction performance of the
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joint interface, but the effects are just a little.

Key words: integral prefabricated; slab-column joints; friction performance; prestressing; additive ad-

mixture
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Fig.1 Prestressed friction joint diagram
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Tab.1 Design parameters of test specimens
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_________________ FI5 ....A00X400X250  1050X500X400 450 A e,
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Fig.2 Reinforcement layout of precast column
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IR S H R BN ) RN Al 1R
5 58 AN LR 25 MR A i T 3 A T
PAFAENEAE 2 A0 TR BE 0 1) 5% 0. 35T 4] 1) YR € - A R
M A 42 4% Ak 8 SFU AN A TR OB G 45 )5 T AR A 1
B, HoP AR Y BT 5 B2 O CA0.AE RSE
1 050 mm X500 mm X 400 mm, g )} 400 mm

WA 4 B s e e Bl AR TR R A
FELE AR AN AT TR BE 1 [R5 H/E T 3 Bt 150 mm
X150 mmX 150 mm AIREE 37 J7 it e . 3 5 it
PHEEAR R AR EE T SE A7 SR 4. AR 101 o 2 24 O 44 R
PRI e e D3 TR B - 9 BT 1 8 B A R
SEOTHAE SR EE IR 3 PR,
*2 HEMARELERE

Tab.2 Seaming fine stone concrete proportioning table

REEE WEEL REEL KR A BHA &/ w@a K
F5 W HE/L ke Ta2k) kg ke /kg

1 C30 10 2.7 v 8.4 10.5 1.85

2 C40 15 5.1 v 13.5 16.5 2.3
3 C40 10 3.4 v 0.142 9.0 11.0 1.6
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Fig.4 Schematic diagram of assembled specimen
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Tab.3 Standard cube compressive test of concrete
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mm X mm) /kN /MPa /MPa
. 530 23.6
kel
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Tl

670 29.8
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TREE T 383 38.3
C30 i 320 32
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TREE L 310 31
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Fig.7 Diagram of specimen crack pattern
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Fig.8 Load-relative slip (P-8) curve of specimens

MLkaWTﬁﬁ—i%%zﬂﬂéa%ﬂPTuﬁtH

1) FRON Ty R AR A 9 i FE 4 BB 1 52 . G 5] 8
(a) 7. 3 TR EE A1 s i 1 10 B2 4% 20 A TR B 0
FEX R C40, SBI4LHAS I 1 S5 ] , X B 77 43 51 A
300,400 %u 450 kN, X%f kb PJ1,PJ3 Fil PJ5 =444
FT LA H 5 8 ) 900 g 388 AR 45 4 1 a5 S T A
Wﬁﬁtjﬁ,@iﬁﬂ] AR A0 PI3 B PI1 TN )
B 100 kN, BE 82 738 % > 34.5 %0 il 40 PJ5 L PI3
TR 3 8 R 50 kN B, BEE S AR 17,4005
TR 3 300 kN B4 A3 450 kN i, BE 48 5 iy
55.1%.

2) AN [) 22 2 b A Ay RO - 5 JE A ) RE A Y
SRR PERER S WLIE] 8 (b). X Hb 4 A P2 Fi PI3
) % [ RS ADL T 7 349k 400 kN, 43255 kb 41 47 TR e+
AN I L 5 7], % 4 Ak A0 A TR B 9 R 43 il o
C30 Fi C40. NI AT LA H s /KF-fir 480 T B8 i 2 1Y
FATE X G —XF LAl (B 8a)) 2 {bl . Hz4E4b 20
A TRE A 1 iR B X VR 45 - PEE 4T A5 R ) L A B
S A0 TR B 5 RO T T A AR i AR I X
INF R 7R STy 28088 A, 1 et B Pk e A, L PEE 4
F1¥E 2 9.8 %.

3) AN CHLa 7] 2 K 0D X F T g EE 4 T
RURESTsZm A E 8 (o Frw. X el PJ3 1 PJ4
TR B R T AU FRUN, J7 32028 400 kN $E 4% A0 20 A1 TR
R EE R C40, PI3 AT I B 58 57 . PT4 R B 5
FIAMAGIN T I B AT LA S B T
SR BT PI4 BT RS HO R S I I )
A PI3 A TS O, (&% 7 5 T AR S M e 1 42
AN ARG P B ) AU v 3.3 0.

D) FESE R BT AE 5 15 X677 1 BE 482 M BB 10 52 T
il 8(d) R B T PIS Fl PI6 AE A% L 4. W
R0 B8 ) BEAUL TN 7 1928 450 kNL{HE PI5 $E48 4L
WA E Ry C40 B2 A TR BE L, FFEm 1T F5g 5,
1M PI6 S T-PF a4k 1R Bk A 10 Al R A 1 e i
e NE AT LA S REE - T A R e aE b T
PRI TS AT An] 7 4 B4 BH AR DL T o 7K P far 2 AR /)y
(AR 0.17P OB JRBE A Ao 7 o5 S T Ak 5
1 IR XS K- B8 90 ST RE AR 52 1 R 482 ) (R 3
REEAIG, 55 HAth A v 4% 20 A TR B8 1 Al A AR K P i 78
S TR B R 4 RUEROR A ] 3% R B A TS AT
A U TEDRG S5 A Ak o YRS - 00l A A Y ) R
REA 2, A0 v iy 7 S T PR 4 ) AN A B A
iy 70%.
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{1 B R EE A DR 5, AR SCRE BUIR BE AR A 5 s R
A I 2 T R I 2B R AT A BT T Y 0 T A
Z| FEBEFIE SRS LR i AR (H i RS
RN B 2 R B R S A —
FERY S 6 A1l 1 Sl 35 1 B s 2200 0] 10 1) T S (B3
AR :30.3%,26.77 %, 34.15%,27.78%,31.19%
1 20.53 %0. g1 BLAF 2 45 AR F K A2 W B8 1 K P
1 R B RS 2R 5 7K HE 7 Bk LURE B
(1) 0 TN 1A T T B8 A AT A5 B0AH a1 1 e 42
R

6 /N TN AR AR 1 e A R 4R DR
A PURASCI GG 25 bR T B8 b R RS AN A
TREBE T 1R PT6C o =0.64) b, HAid ik iy e K i
JEBEPBOTE 0.85 DL b 78 K F AR TN 7 26 i
AMRAEZEAGBAR AR ) T T B E 1Y e = 0.7.3X 3R W]
oUW 3 AR R T Ak S TR 45 M R A, IR AT R AR
CECS 52: 2010 g 180 114 JBE 48 R 850 B A 38 8 1 8 42
fif 7.
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Tab.4 Maximum static friction coefficient of specimens

Eiblll K14 IR ORHREES %L
PJ1 0.88
1 PJ3 0.90
PJ5 0.91
2 PJ2 0.82
PJ3 0.90
3 PJ3 0.90
PJ4 0.93
4 PJ5 0.91
PJ6 0.64
3 & #

AL RS 4 21 6 TN AR EE4E Y 5 i
BEoT . 13t LA 4E

DAEFN T3 ARFE T )R 2877 T A 38 K9
J1AT LU SR v T R EE R T RE.

2) TN T3 19 5 S AL 20 A TR BE L WA AE R T
TR EESEVERE 100 F 2L, SRR AL DR SAT A A1 TR Bt
T R RE L T B D S AN A1 IR B i AT
P I ELER 20 A TR B 50 3t o AT BV £ 1 39
Y BE L BE.

3 FRBERL A A R B L VN TR I R I %ok 39 i
B3 R EE SR RE A — AR AR A
A AFURE AT AR v 0 A 9 5 4 5% 1 PR B K BE

I3 HE TR IS R NN,

) IR UL 21 i 48 AL 5E SUAN A1 IR BE ik AR
TR B AE 0.85 LA b o i 6 W BRAT CH& 44
TN T3 25 BE AR 25 A4 B R ) Fp 48 31 19775 i EE
PR 0 =0.7 R BRI 2 et 2 R RA
O R i T EE A 2 7 1 BE A AH DG B 7, D A
KAE M5 BT RIS K .
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