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Angle shape steel
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Reinforcement SD345 364 547 27 024 017 087 0028 0035
e b s - £2 a7V — ORGSR
DU & CT TR OIS Lz, SMEIC -
&N & [F CACEICHEST L7z, WIlCERE L7 — I Compressive strength Elastic modulus | Poisson’s
o —7 4 7% LT ETar s U — NEfTBIAAT. (N/mm?) (KN/mn?) ratio
408 283 0.183
@ ®H7E 201 289 0201
L AR LIHES> CT AR BRI O L 02 21 010

LCiE, BEFEFRDICTIRS BRI L 72D B2 B
5. 22T, B@irT Lo, mmichdE Lz CT
TERNLIE D 230 % ST DI CHRRAE T 72

FFERIE, SIS B 3RMANS 250 mm B 77D
MRS TG 2 72, Z ORGILEN, 7 BRSO R
LWL 7222 X O BIBOFHTIC L DVIRE LTS D TH
%. wiRiE, KEORZRAAE LT, SBRAOR
FHFANZ 200mm, TEFEIZ500mm & L, mPIcE—Iz
NMME2% K5 5mmIED T Lz LTl L7z
- 27 V) — AR TIE, koo &

191

Tar 7 Y — MIRFHINSEWS BRI INAET, fED
RESIZE-TUI= 7 U — NOFEIBEENSATT 5]
REMER D, FO7=8, a7 ) — MAOOOELODZ
EIEB LD, R3IDLIHIE, FRMELZ TEEL
IR EE A BN 1 7S SR SR BR A D 2. RS
R, A EEEIH A 2R D T NS B R A T o
7o ARETIE, BIE LT, FIRffEA 106kN (EfE) &
L7z & & DFERIZ W TS,



&3y HSAE LR

Q) ARERETI

B RURIGRR O A IRERMHT 21TV, LIS ED L
BT ORI 31T DI 55 iR L=
AT ET NV E R8I T IR TR SR AT
V7 b Abaqus6.14 vz, 8 Y U v REFEA W,
ay 7 U— b, JEHR, L EH, CT JE8H, XFF ko
3 LRAEET ML LTZ. 7 BECH D I Oz -
UL CIAER AR TE AR — b KO EE
LCHEIL, IR R OB A 13459 2mm Th
. RORIIREEHED 6 mm & L, AR On
Pol— MO ISR O BRI XL L TRy, i
MEar 7V — NSRRI A L, W
IMEBNZ B TE H L 9T LTz 7eds, BERROMRIIX
Pl L, BEEIIEEL TRV, F-n-, i
Mear s )—rR—KE L THEETH LI, WED
BESEC® 5 2R A S LTI BT VB LT,
T, BIEEMNERLETN, BEEMEDHVETIVEM
A HERMEL LTI TEABEE E L
PRI L U, REARE S 206 KNI, AT
X 03 L L7z, a7 U— hoOEEREE AT Y Uk
1%, 3 ROEMEBRFE RO EE LT, it 01
kN/mm?, 0191 & L7-. #fbxs@ha Rnd a2V —ko
YN EREN A R 572012, [EREAOIERRE S L
THEKB R E MRS TV BIG— O il A%
TELE. ER8IEMICOWTIE, =7 ) — MEHETRS
ORI DL BRI R EABE LTz, 72k, =
V) — R E LT ET AL RERMT L, v
U — N ORI A OIS N -2 % B b e LTz,
=2 ABITHICIEIR & L, T ORI L R T s
A =T —D—fE7METH D 264Nmm?, 049 & L7

- -
——

@) HATEARRER & ARTER
BHIRIGRERIEDIERTS KO R AT 512H
720, Lo £ LRI ZIIR-20) R X 9124

192

Upperload | Lowerload | Loadrange | Frequency | Numberofcycles Total number of Note

kN) kN) KN) (Hy) (x10%) cycles (x10°)

75 5 70 20 15 115 No crack

85 5 80 20 60 175 No crack

9% 5 0 18 70 245 No crack

105 5 100 18 550 795 No crack

115 5 110 18 200 995 No crack

125 5 120 16 265 1260 No crack

145 5 140 12 2200 3460 ;ﬁ;ﬁ&ﬁ;‘e’w at the outer
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L2-S CT2-S CT2-C L2-C

Hot spot stress (N/mmz)

250
Distance from specimen center (mm)
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| ©o-:L1-S —«-:L1-C
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(x10%

0 5 10 15 20
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Analysis case Casel Case2 Case3 Case4
Number of main girders Three main |-girders Two main I-girders Two main I-girders Two main I-girders
Bridge width (mm) 10200 9500 11200 14500
Girder spacing (mm) 3700 5300 6500 8100
Slab thickness (mm) 200 240 270 310
Bottom plate thickness (mm) 8 8 8 8
Angle shape steel 75X75%X9mm 75X75%9 mm 75X75%9 mm 75X75%X9mm
9 (725 mm intervals) (750 mm intervals) (682.9 mm intervals) (800 mm intervals)
CT shepe sl 100x100%5.5%8 mm 125x125%6x9 mm 175x175x7x11 mm 200x200%8x13 mm
(800 mm intervals) (800 mmintenvals) (750 mm intervals) (800 mm intervals)
Maximum value of
hot spot stress range (N/mn?) 45 %5 %1 %4
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S Boxing weld TN~ ] H (40 .
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FATIGUE STRENGTH OF WELDED JOINTS IN STEEL-CONCRETE COMPOSITE
SLAB USHING ANGLE SHAPE SHEAR CONNECTORS

Takeshi HANJI, Kazuo TATEISHI, Masaru SHIMIZU, Koichi ASANO,
Takaaki ISHII, Kiyoshi KOBAYASHI and Daisuke UCHIDA

In this study, fatigue strength of welded joints in steel-concrete composite slabs was investigated by a
fatigue test and finite element analysis. In the test, fatigue cracks occurred at toes of boxing welds of angle-
shape shear connectors and propagated into a bottom plate, which were caused by stress concentration due
to local out-of-plane bending deformation of steel plates around the boxing weld. This local deformation
can be caused because concrete and steel plates locally behave separately near welds when bond between
them is lost. The test result demonstrated that fatigue assessment of welded joints in the steel-concrete
composite slab can be performed using the structural hot spot stress approach. Then, actual composite slabs
with different structural dimensions were analyzed to investigate local stress behavior around welded joints,
and their fatigue performance was assessed based on the hot spot stress approach.
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