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Finite element analysis of shear behavior of large diameter stud in steel-
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Abstract: To investigate the static performance of large diameter stud shear joints in ultra-high
performance concrete (UHPC) , the static performance of 10 sets of stud shear joints with different
parameters was compared and analyzed by using a finite element numerical simulation method and by
introducing a damage plasticity model of the concrete material. The parameters include the diameter of
the studs, the length-to-diameter ratio of the studs, and the concrete strength and thickness of the
concrete slab. The results show that the concrete slabs with large-diameter studs of the normal steel-
mixed composite specimens showed extensive damage in the tests, while the UHPC slabs with large-
diameter pegs showed less damage in the tests; in the UHPC slabs, the shear strength of the 30 mm-
diameter studs was approximately 40% higher than that of the 22 mm-diameter studs. The effect of the
stud’s length and diameter parameters on the static properties of the specimens was less than the effect
of the concrete slab thickness parameters on the static properties of the specimens. Among the tested
large-diameter short-stud shear joints with different length-to-diameter ratios, the large-diameter short-
stud shear joints with a length-to-diameter ratio of 2.3 had the best shear resistance.
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Table 1 Derive the grouping table of specimens

WA | R | METEAR | AT | IREER | BETK
Hs e mm mm JEERE fmm (E3ed
Al C50 22 100 150 4.5
A2 UHPC 22 100 150 4.5
A3 UHPC 22 80 150 3.6
A4 C50 25 100 150 4.0
AS UHPC 25 90 150 3.6
A6 UHPC 25 100 150 4.0
A7 C50 30 100 150 33
A8 UHPC 30 120 150 4.0
A9 UHPC 30 70 150 2.3
Al10 UHPC 30 70 100 2.3
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Fig. 1 Layout and geometric dimensions of the specimen (unit:mm)
At UHPC /Y 32 J& N A2 5 4% 43 O A B B, BRI ity
LML B, B4t B h=x2). I
Kl 4 al LU L, UHPC Y 52 500 728 i 72 53 08 = A B
B, Ry 1o, e

i ﬁi.é‘; , &> £,
| 20617 +¢ 0
| o, = 1
i ffi. (n{ - §2) e<e¢
| L+(n=-2)¢"" 7'
B2 40-UHPC 288X a4 an A A IR T AR A Ee, e >¢&>20
Fig. 2 Refined finite element model of steel-UHPC f e > e > &
2 t, = ty
composite specimen o, = (2)

A\

22 HREH ’ / -,
S A5 RO A A G5 R BB 0T DI RE ) L e Xk [0+ (o~ &)t

STIIRBE L RO SO X, KB E BB R o MR s R R 5 & R R A5 5 2
STHETRZ BAPERZ 01 RJERIAL , B R R I VERY  WRAELR S (0 LUAE s & 9 2SR 5 n A0 B A 1 D
Br. RNt B R A T — AR B ENEIR WS BRI Y L 5 0, 02 R AE 50
BB DR AT G LR O A X AT BRI BN SRR 5, AR T AL B Y
B, XF T UHPC B Wl IR 5E L bR, I Abaqus IR S 30, h0 2 RIVEE IS 5 0, R 3204 BRI 75 5
A BT TR E L RO B P BORBUDHIT R g i B 5 BRI s p MR B A S — 2
SWR R L R R R IR S - B, R R 2 £ RO S

MR Hh 2k S % IR BE L 45 M % M YL ) (GB T Re MR, 382 (3) 2 L UHPC Hh iy
50010—2010) . Hrh, UHPC (32 JEI Sy -8l 5207 K52 IR 30 R DU 4R35 R0 H 2B AR AR 2B
LR BRI RS MRS BN PR 3~4 T RS R AR RER (B AR AR (4187 ) Y
o PR3 R AR A (1) . B3 TTLL A A T R R L A G R 2 g

t
P

82



%248

JEIE % ARN—UHPC 0482 M) K H A AT 3T 4

o*
2
=
(}‘\\
N
=%

2.06x10°MPa. %] ELA2 A 22 mm (1) i i 58 3 R
BEL 38 5 43 591 A 400.9 . 482.6 MPa , 89 A i) it IR 5 J3F
W PR i B2 3 591 oAy 328.5.470.6 MPa, 3 1R 5E + Y
PUProR BE ST 7 RPUR SR B4 50 4.1.49.0 MPa, H
PR K 33.0 GPa; UHPC Hi 7 38 BE . 7 5 Kt
JE 5B 4 BN 6.7 124.0 MPa, I 38 PR B & N
48.0 GPa. 4Nt F1 UHPC #4 BF (0 17 # Fb 43 91
0.3.0.2, ik A H A A kL S 802 2% ik [ 12 ],

o

IV J1/MPa

0

£ &
JiAg

B3 UHPC &R J1-5 % &
Fig. 3 Compression stress-strain curve of UHPC

o

e

7 J1/MPa

B4 UHPC 3 E /-m % W&
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Table 2 Comparison of calculation results for shear

resistance of stud connectors

ARG | (415
BIEAE | RE R | RETHDIR | mETH )
HOAN | REIIAN

Al 22 186 128
A2 22 218 128
A3 22 216 128
A4 25 241 166
AS 25 270 166
A6 25 274 166
A7 30 322 216
A8 30 369 216
A9 30 367 216
A10 30 357 216
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