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Finite element analysis of bolt shear connection bearing capacity

of Q460 high strength steel
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Abstract: The performance and quality of high strength steel connection node are essential for the
better application of the bearing capacity of high strength steel. In order to make a discussion of
the application of different standards, the parameter analysis is made to bolt pretension force, the
surface state of connecting plate, steel grade and thickness of connecting plate, compared with
theoretical calculating value of standard GB500017, ANSI, EC3. The result shows that the bolt
pretension force has no effect on shear strength and deformation; if the anti-slip factor increases
from 0. 35 to 0. 50, the deformation value will decrease by 15.5%, and the bearing capacity al-
most has no improvement. If the steel yield strength increases from 345 MPa to 690 MPa, the
bearing capacity increases by 1. 58 times, but the deformation capacity obviously decreases and
the ductility weakens; the connection bearing capacity can be obviously improved by the increase
of steel thickness, with the failure in connection caused by crosswise tear of steel plate caused by
bolt shear.

Key words: high strength steel; bolt pretension force; frictions factor; resisting shear capacity;

reduction factor

5 5 R B A R LU e R AT H AT R R BE L DRIE e R R A O Y R R R B R A OC
SIRIEE R BRI A ol ek e AR T B s AL S IR 1 e R 6 R R 5 3 I IE
TR T v S R AN R RE A8 RS A A R UM R IR S P RORE A DT L R RO S AR T fiE )
SF RV B R FR A AT A P B TR R AL K IR 4R rh 2 ) S R S Y 06 B 7E (T
WG S AR B TR R KRR AT SO T SRR R Y S B — R RE T L S
RRfez—. N T WAL R AN iR B AR I E A

i BH#: 2016-07-30

BEWE: HEHARFEESIIH (51308454) ; i [H 1 1 J5 B 5= FE & 5 B0 H (2013M542371) 5 P64 1+ 5 H 4
Bl & VBT H P A A BT @R L W B3 H (2014-K12) 5 75 22 38 TR 2R3 R % B3 B

YEE R . W5 B A TR I w2 R E AT . E-mail: ghc-1209@163. com



SR L 45 - QA60 1Ry SR A SR AR BT 5T T B R 4R M RE A BROT A0 AT 181

FE] PN A1 % o iR B 5 T P IF 9 R 2 45 B R
PEBIFZE B B 38 B A T 18T DA 3 07 FH ) s o 4 45
P 3 Y BT B M 7 . Kim fI Ku-
wamura il 53 A R O o B 5 5 45 SR % b BF 5T
TV RE AN B MR AR P BT 3 R B A T
TR 00 B8 RS R R 2R M BE L 43 B T A X R 3R )
PEBERY S . Kim Al Yura™ 2287 T A [ 98 4 35 B
0 i) B % 3 0 2 Sk R MR RE I FE W, Pavlina ' AR
G TRV == 3 L2 3 < NS D 3 S T AT
Ji . Moze fil Beg % A\U% 47 T 120 3% 32 33 3k i
5, 95 i A R R A5 AT T R R EC3
B AR ST S AR 3 ) 3 5 A 208 T A 5 90
B B S5 G085 B R K . Clinton I Sam-
uel AT T A8 21 WM X 42 2 Sk % 0 P AR L BF
9% T St R Al B B X 3 2 AR 3 R AE TE P i Y R
Wi 5 R A R AT T . A A A AR DO AT
TR R AN A MR R T BT U L A T T MR o B
M JBE B Aoz i B A5 R 28 0T 3 i B R AR T 1Y) R
TG T 1 3k R 22 3k % 22 1) 7R 1 R R R 4

AR SR FH A R TC R e oF v ok 0 A MR AR 3 4 1Y
Z JIHERE AT T AL, 40 BT T WA TR g P 42
FB N S5 DR AN Al JEE A TR 2R R R A 3 4 R 2K
PERE 19 52 M KL, 45t T A R B R RS 9F S
GB50017 . EC3  ANSI"* " Ml yu Big i B ok 47 T
XF IR T B RS I R S E R
1 ARTER
1.1 R EFi&it

AR U RS 1 Fis 3R . L &
M52k A 8 mm J&E Q460D HI#F, K 2 4~ 10.9

M24 w5 R I HE 45 X m B e VAR e LK
BRRERIEE p, SFPRAN R WK 1.

180
39 78 39

1 150 120, 50 |39 |26/39 1[[39]261 39] 50 oy 150 |
0 1

8r

8

B e

Fig. 1 Layout of specimen
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Tab. 1 Geometric size of test specimen
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Fig. 2 Finite element model
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Fig. 3 Stress-strain relationship
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Tab. 2 Parameter values of constitutive relations
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Tab. 3 Geometric size of test specimen
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Fig. 5 Loading-displacement curve
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Tab. 4 The feature points of loading-displacement curve
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Fig. 7 Loading-displacement curve
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Fig. 8 The relation curve between pretension

force and bearing capacity
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Tab. 5 Ultimate loads and deformations
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Tab. 6 Mechanical properties of steels
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Fig. 10 Loading-displacement curve
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Tab. 7 The ultimate load and deformation of
different steel grades
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Fig. 11 The relation curve between steel level and

bearing capacity
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Tab. 8 Comparison of finite element result and theoretical analysis
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¥4  /mm  HfE P/kN z fy/MPa GB50017 GB50017 B 1Ef  EC3  ANSI
Q60 8 M24 0 0. 40 530 597.17  268. 80 384. 00 348.67  509.93
Q460 8 M24 112.5 0. 40 530 597.71 268. 80 384. 00 348. 67 509. 93
Q460 8 M24 225 0. 40 530 597. 96 268. 80 384. 00 348. 67 509. 93
Q460 8 M24 337.5 0. 40 530 597.97 268. 80 384. 00 348. 67 509. 93
Q460 8 M24 225 0. 35 530 597.07 268. 80 384. 00 348. 67 509. 93
Q460 8 M24 225 0. 40 530 597. 96 268. 80 384. 00 348. 67 509. 93
Q460 8 M24 225 0.45 530 599. 36 268. 80 384. 00 348. 67 509. 93
Q60 8 M24 225 0. 50 530 600.26  268. 80 384. 00 348.67  509.93
Q345 8 M24 225 0. 40 345 16783 226.56 323. 66 281.60  411.84
Q420 8 M24 225 0. 40 420 516. 49 251.52 359. 31 327. 20 449. 28
Q60 8 M24 225 0. 40 530 597.96  268. 80 384. 00 348.67  509.93
$690 8 M24 225 0. 40 690 738.28  345. 60 193. 71 437.76 640,22
Q460 8 M24 225 0. 40 530 597. 96 268. 80 384. 00 348. 67 509. 93
Q60 12 M24 225 0. 40 530 886.05  403.20 576. 00 523.01  764. 90
Q60 16 M24 225 0. 40 530 1134.58  537.60 768. 00 697.34 1019.87
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