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Experimental study on tensile performance of new bolted joints of steel
bridge pipe truss

KANG Long"’, KONG Jie', WU Yiming', ZHANG Dingwen’, SUN Lele"*

(1. Yantai Research Institute, Harbin Engineering University, Yantai 264000, China; 2. China Railway
Shanhaiguan Bridge Group Company Limited, Qinhuangdao 066200, China; 3. College of Aerospace and
Civil Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: Aiming at the problems of low efficiency and poor mobility of bolt connection of steel pipe truss
bridge, a new type of joint structure which can realize full bolt connection of pipe truss is proposed. Through the
combination of model test and theoretical analysis, the tensile performance of the new bolted joint was studied.
The results show that there are four failure modes of this type of connection: tube wall yield, tube wall yield
accompanied by bolt hole punching, end plate yield and bolt failure. Under the failure modes of tube wall yielding,
tube wall yielding with bolt hole punching and end plate yielding, the tensile yield strength and ultimate tensile
strength of T-shaped square neck unilateral bolt connection with vertical and horizontal bolt holes are lower than
those of traditional high-strength bolt connection. For different failure modes, the corresponding design method of
T-shaped square neck unilateral bolt connection is proposed, and the modified Gomes model is recommended to
calculate the yield bearing capacity of the pipe wall.The research conclusions provide a theoretical basis for bolted

connections between truss web members and square steel chord members.
Keywords: T-shaped square neck unilateral bolt; hollow square steel tube; endplate connection; yield strength;

failure modes
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Tab.1 parameters of specimens
‘ B i g ‘
B LRIt fmm e ) F /(mmxmm) t/mm [ /mm d/mm Byl [ /mm SRR
S20-7-30 30 200x200 7 1000 20 SHB 30 S
TV20-7-30 30 200%200 7 1 000 20 TSOB 30 TV
TH20-7-30 30 200%200 7 1 000 20 TSOB 30 TH
S20-12-10 10 200%200 12 1 000 20 SHB 15 S
TV20-12-10 10 200%200 12 1 000 20 TSOB 15 TV
TH20-12-10 10 200%200 12 1 000 20 TSOB 15 TH
S20-12-30 30 200%200 12 1 000 20 SHB 30 S
TV20-12-30 30 200%200 12 1000 20 TSOB 30 vV
TH20-12-30 30 200%200 12 1 000 20 TSOB 30 TH

R 7 SO IR AL AL AR A BLAR- O B RS ARUR

x2 MHREMY

Tab.2 material properties

S JEMRSREE  ARBRGREE R IOREE

/MPa /MPa  /(10°-MPa)
“T" A3 2 (10 mm) 322.33 411.57 2.01
“T" A3 % (30 mm) 274.82 370.06 2.05
B4 (BEJRE 7 mm) 380.19 501.27 2.02
A (BEJE 12 mm) 335.52 451.71 2.06
1G58 R AL 781.55 984.05 2.09
TIE J5 S0 1848 740.09 833.49 1.98
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Tab.3 characteristic values of connection tensile strength
and corresponding displacement

. S, 4 A IR
3 =) c,ini F/k y F u i
AUE /(kN'mm™) /KN /mm /KN /mm B
S20-7-30 56.27 252.64 637 42394 21.62

TV20-7-30 65.29 19523 524 318.07 19.24
TH20-7-30 39.39 160.72 5.42 338.24 23.08
$20-12-10 67.47  268.52 541 43047 31.40
TV20-12-10 66.82 156.85 4.50 249.05 34.02
TH20-12-10 67.05 176.07 4.38 25890 23.76
$20-12-30 111.41 47237 7.02 669.51 16.48
TV20-12-30  115.05 44490 622 543.53 9.75
TH20-12-30  112.87  461.28 6.24 560.48 10.75
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Fik (B RFF )

% 45 %

X (16) ~3 (19) . A LGP AL A
BERER I BE s DONIRSUATR EAR; WORIREUR
PR A L b IRETERE

WEL R IR A B AR AR =t (14) Fnsk (15)
TG R/ IMA

5 BRI
5.1 EExfRARAZ IEBILEIE

K H 1% 1E Gomes #5 % Fll14& 1E Yeomans £55 Y {1
Bk F S20-7-30. i 44F TV20-7-30 #1344 TH20-7-
30 MY ARERJE, S5 L4,

*R4 f&IFE Gomes#Yeomans # %Y [fE RSB EEXT L

Tab.4 comparison of tensile yield strength using modified Gomes model and Yeomans model

. & 1E Gomes 15 7 & 1E Yeomans f5 %!
rv F/kN (FyFeno)F,  (FFeuy)F,
Fe g/kN Feyo/kN Fe g /KN Fe /KN : :

$20-7-30 252.64 181.05 231.38 0.283 0.084
TV20-7-30 195.23 189.47 247.52 0.030 -0.268
TH20-7-30 160.72 166.70 207.83 -0.037 -0.293
A 0.092 -0.159
brifezE 0.138 0.172

HHES T & IE Yeomans £ , & IE Gomes 5 7!
THEAS 3 0 JE A o BE A ~F- 25715 2 AR 1 25 5/
AR T JB 5 S0 SRR T 1 1 i R B
W25 R oy, Bibadd—3, HitER
JE R FARBIER Gomes B, L, BUCR A
1EJ5 1 Gomes B Y 1153045 BE it iR 2K 77 o
5.2 i tRJE AR A& SR IGIE

4 $20-12-10., F TV20-12-10 AKX TH20-
12-10 (A ARBREE WA 5. Al A, (L4t mmmiiieiEiE S
“T” B SR SRR AT AT S 2 A S ik
SRIE, BT ARR R PR A R, A w2
FITE 4.2% 2 18.7% 2 Ia], W% 2 fif 45 N 4.2%~
18.7%.

®5 WFEXITHERBEITEER
Tab.5 calculation results of tensile yield strength under
failure mode 3

E¥ER F/kN F/KN  (FF)/F,
$20-12-10 268.52 222.30 0.172
TV20-12-10 156.85 127.50 0.187
TH20-12-10 176.07 168.75 0.042

B2 P A A IR B A
5.3 BEIEEINEEEENRIE

i 7 S20-12-30, ik 4 TV20-12-30 1 ik 14
TH20-12-30 7645 H MR CHR AR T Dy 24 FTiE 4%
BRECUR A T Y A R EE R PR AR R A B 4 AR
W36, L8 MR EEA T T8 7 3 H i 1
T 0 T Fy, N FS, SRS (E FW) G B,
GG T3 13.8%.

®6 WIAEN4 THRAREBREENITHESER

Tab. 6 calculation results of tensile yield strength under failure mode 4

" R P SR REE S X g
i F/kN F/kN Fy /KN F, /KN Fg kN (FFy )IF,  (F Fy/IF,  (F F/2IF,
$20-12-30 47237 669.51 1137.81 0.15
TV20-12-30 44490 54353 845.05 951.69 0.05 0.125
TH20-12-30 46128 560.48 963.72 0.14
6 £ (3) BEXF LIk 4RI, SE i TR

(1) 356 b & B 4 PR AR, RV BE J IR |
T RE i A ELR AR L o D) L S A IR R R AR IR
v, A RE T AR R s A R R T RE RO, I
(EPSIN Ea% g WLV b S

(2) A& “T” JET7 S i SR 1 HE A HU T o
JE 77 T AT REAIR TR 4w nm R A i e, (HSCBL T
EHTAEXAT 5 AP IR 0 B R A T 1, ik T A%
G2 e SR MRS AEIZ Y A5 P i 2 MR

WRRE I A I . Hodr, A8 RE MRk 0 A
PR FE IE 1) Gomes #5581 471155

(4) ZBR T e, rgRE It E AR
49 i A R T S ) T R 1) AR (B AL
HE— L HIE
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