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TESTS ON LOAD-CARRYING BEHAVIOR OF STAINLESS STEEL
BOLTED T-STUB CONNECTIONS
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(1. School of Civil Engineering, Wuhan University, Wuhan 430072, China;

2. Key Laboratory of Geotechnical and Structural Engineering Safety of Hubei Province, Wuhan University, Wuhan 430072, China)

Abstract: A total of 14 stainless steel bolted T-stubs were tested under monotonic loading. The ultimate
strength, failure modes and prying forces of the test specimens were obtained. The effects of the key parameters
including the flange thickness, flange material grade, bolt diameter and bolt preloading were analyzed. It was
revealed that the introduction of bolt preloading had little effect on the ultimate strength and failure mode, but
resulted in increased initial stiffness for the T-stub specimens. The failure mode of the T-stub connections
depended on both the tensile strength of the bolt and the flexural strength of the flange. The prying forces
increased gradually with reduced flange thickness and bolt diameters, while the prying forces corresponding to the
ultimate strength were not influenced by the bolt preloading. The test results were further compared with the
strength predicted by the existing European, American and Chinese design codes. It was found that the existing
design provisions were generally conservative for stainless steel bolted T-stub connections, among which the
American code provided relatively better predictions. It may be attributed to the use of material tensile strength
instead of yield strength.
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Table 1 Geometric dimensions of T-stub specimens

K it RGMEL Lo dy n m b, b, b be t=t, he i J1/kN
S1 S30408 A4-80 12 35 65.2 - - 120 222 11.85 6 27.5
S2 $22253 A4-80 16 50 50.2 - - 90 222 12.58 6 58.3
S3 $22253 A4-80 12 50 53.0 - - 120 222 7.72 5 213

T-S S4 $22253 A4-80 16 50 53.0 - - 90 222 7.72 5 59.1
S5 S30408 A4-80 12 50 53.0 - - 120 222 7.85 5 30.6
S6 $22253 A4-80 16 50 53.0 - - 120 222 7.72 5 56.9
S7 530408 A4-80 12 35 65.2 — — 120 222 11.85 6 1.3
D1 $30408 A4-70 16 50 50.2 40 70 150 222 11.85 6 443
D2 S30408 A4-80 12 35 65.2 40 70 150 222 11.85 6 29.1
D3 $22253 A4-70 16 35 68.0 40 70 150 222 7.72 5 53.1

T-D D4 $22253 A4-70 16 35 65.2 40 70 150 222 12.58 6 48.0
D5 $22253 A4-70 16 50 50.2 40 70 150 222 12.58 6 452
D6 $30408 A4-80 16 35 65.2 40 70 150 222 11.85 6 45.8
D7 S30408 A4-80 12 35 65.2 40 70 150 222 11.85 6 1.8

e BT AR RS ALY mm.
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Fig.3 Stress-strain curves of stainless steel plates and bolts
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Table 2 Material properties of stainless steel plates and bolts

R Ey/MPa oyo/MPa  0ypo/MPa  o01¢/MPa  o/MPa n

S30408-8 180700 191.4 291.7 338.9 706.0 7.1
S30408-12 182800 184.7 280.4 319.1 719.6 7.2
$22253-8 188700 296.5 551.4 614.5 7384 4.8
$22253-12 184000 227.8 464.6 552.8 7053 42
A4-70-M12 175400 273.8 522.6 667.1 758.1 4.6
A4-70-M16 173000 283.8 484.6 622.7 732.7 5.6
A4-80-M12 184500 271.5 5539 710.4 7940 4.2
A4-80-M16 175300 300.7 524.4 682.3 7654 5.4
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Table 3 Experimental results of test specimens

X bh 24 RS HL R /mm HEME 12 B 4%/ mm WERE TR 7 Foixp/KN SuExp/kKN TN
S2 12.58 $22253 16 " 198.4 21.5 3
o S4 7.72 $22253 16 " 161.6 292 1
D3 772 $22253 16 el 260.9 33.6 2
D4 12.58 $22253 16 i 312.5 254 3
S3 7.72 $22253 12 H 108.9 19.7 3
o S5 7.85 S30408 12 " 104.3 26.0 2
DI 11.85 $30408 16 " 367.5 28.7 2
D5 12.58 $22253 16 i 382.5 26.0 3
S3 772 $22253 12 H 108.9 19.7 3
N S6 7.72 $22253 16 H 175.2 289 2
D2 11.85 $30408 12 H 179.1 22.5 3
D6 11.85 $30408 16 i 306.6 314 2
S1 11.85 $30408 12 el 106.8 239 3
_— S7 11.85 $30408 12 I 108.9 25.0 3
D2 11.85 $30408 12 H 179.1 22.5 3
D7 11.85 $30408 12 7 181.6 253 3
23 D9 200
T R IEFE AL R JIER T, BT a7 2R 48
AP AR E A, BERNS RS SR Bor D91 1)
SR BURR T . A B AR AR BRI IR A 3R] I ‘ R,
CLIMAFAEAS 7, WAL Tk 2 A Mur 3 B & 1 KN, L
AR ) S AMar I R R 2w 9 Fs . sol
120
o0l §2(12.58 mm) % 50 100 150 200
T 3R/KN
£ (c) ST L
o8 Bl o R eyt ik i 4k
0k Fig.9 Prying force versus load curves of test specimens
TEMFESMaEAER T, &I B R E I
= NIRRT, REBUGE
/KN BREE, ERGUGATE TR TR .. B
(a) BEEELLE BN (D2) i R R, (HiE e EARRK
200 FR A (D6) e WA B8 i . IR A Tk ) 1k 2k
Do) (D) MRS AL T ek, R84 T )
150¢ D6(M16) S P 1 48 VA B R 9 55
Z
2 — N N SN
@ 100 3 ITEARIMITER NI AL
sl BRPHAS A R BT T BN 1993-1-43 5
REFEA T FEAHIERE B 7] K EN 1993-1-824H
= B R AR 45 A 5 A ST U . 28 B R4
HH/KN SEFIFNTE SEVASCE 8-0212 1 o [E] ANEA 40 45 My 08

(b) R EAELE

CECS 4101 R4 HAEI T TR IE ke 1% 32 (1) 7K



T ®

VAl 2 221

ORI, B BV A E e AISC
e RS IGI 820 Vet o M AN 45 4 [ T A 2

i E JGJ 82 F1E[H AISC MBI, 2
THEAFE R I B G ERNERE, IR E L
bRIZERER T HAE, Wof IAFEERIEM, T I
BT AR 15 T8 Zh R E )1 iSRRG bR
FEANT B/ NERE, WIFEE iy rsem . EH
16 JG) 82 A EE SN IR G/ NEFE tee F175
FERE IR IR R T t 43 7m0 Q) AR () THE .

b
e 2t ®
y
- 4e,N, @
¢ wbf,

Horb: e RIBR PO BIEHULLIER: N R
MMEAEII AR ST NS b R R 5
yrE R IR R EG fy R REMR IR
SKHEBE AISC FHANE 4R I I B Gl /N R
JE tinin A5 LSRR I R Lt 73 3l W] 42 2K (3) AW

H: B RBHRMZRAB I T Z&I4MT,
e;=e, —d, /2; p REZGHIETRL, f, 2EEHM
BHRR PR B 5 L

KRS EN 1993-1-8 X 7 Fimi) T A=
Fhag R R R T AR AR AR, R
(6)~:(7), HW AP 1S T HA s ME.
(8n—2e, )M;, gy

PR 1 Flrg= 5
g YR 2mn—e, (m+n) ©)
2M +nX2F
B2 Fy gy =™ 2 Firg (6)
’ m+n
B 3: Fora = 2 Fira (7

K Migra 1 Mo rg 7370052 0 REEERAR A 1 A4S
X2 MESRBEHEHH; ew=du/4(dy AR H
12); Fora M BB RS -

B R HBAT BE R A S R E AR
5 iR a5 g AT Lh e, 35 R STl A L 77 24 1 fe b
b, R RSTHR A SEIIME,  HEEs R A TR 4.
AT A ARG v AR S e P 2 B 3
T 1, EIGI 82 Wit 4 R AR, HFME

AW , 5% 040, e AISC HE5 I ARK T4 L

tonin = i @)  ~079, HRIERE AL, XK AISC it

P KBS RO PR SRR, 171 IGJ 82 Al

- | 4Te ' (4) ~ EN1993-1-8 RHJHMSHEL . {1 AISC THETL: R b5
pfy (1+5a’) HEZERR, RO ST 1 TR0

F4 DUITHSEHEERSREERELER
Table 4 Comparison of predicted strength by existing design methods and test results
o e 4 o RS FEEMT RS
RS

Fuexp/kN Fuci/kN Fusci/Fuexp Fuaisc/kN Fuaisc/Fuexp FuecalkN FuecalFuep
s1 106.8 53.6 0.50 110.3 1.03 65.7 0.62
S2 198.4 109.0 0.55 175.3 0.88 141.0 0.71
S3 108.9 62.1 0.57 92.8 0.85 77.6 0.71
S4 161.6 47.0 0.29 73.2 0.45 62.9 0.39
S5 104.3 35.8 0.34 91.7 0.88 447 0.43
S6 175.2 64.3 0.37 24.8 0.54 83.8 0.48
S7 108.9 53.6 0.49 110.3 1.01 65.7 0.60
D1 367.5 95.2 0.26 285.9 0.78 133.2 0.36
D2 179.1 771 0.43 177.4 0.99 99.9 0.56
D3 260.9 60.7 0.23 915 0.35 81.9 0.31
D4 3125 139.7 0.45 239.4 0.77 1916 0.61
D5 3825 177.8 0.46 315.9 0.83 248.7 0.65
D6 306.6 748 0.24 216.8 0.71 102.6 0.33
D7 181.6 771 0.42 177.4 0.98 99.9 0.55
PHIE — — 0.40 — 0.79 — 0.52
bk 72 — — 0.11 — 0.21 — 0.14
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