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Abstract :  In steel structure buildings and bridges, the beam ends of secondary beams often need to be coped to align with the
flanges of primary beams. Under seismic loads, wind loads, or temperature loads, axial forces may develop in
secondary beams, affecting their structural performance. Systematic research on the performance of coped beams
under axial forces is still lacking. Therefore, this study aims to investigate the performance of single-coped beams
considering axial forces. Four full-scale single-coped beam specimens were designed and tested under static loading,
and finite element analysis was conducted to provide an in-depth analysis of the specimens, focusing on the influence
of axial forces in the coped region on the ultimate resistance. The results show that the failure mode of the specimens
is local web buckling in the coped area. Axial compression intensifies the stress concentration in the coped region,
leading to an increase in the principal compressive stress within the area. This makes the web more susceptible to
buckling instability, thereby reducing the ultimate resistance of the coped beam. In contrast, axial tension alleviates

the stress concentration in the coped region, reduces the principal compressive stress within the area, and enhances
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the ultimate resistance of the coped beam. Comparing the experimental data with the predicted values from existing

calculation formulas for the ultimate resistance of single-coped beams reveals that existing formulas do not account for

the effect of axial force on stress distribution and buckling mode in the coped area, leading to discrepancies between

the predicted results and the experimental results.
Keywords:

analysis; stress concentratron
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Fig.2 Force diagram of the coped area under axial load
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Table 1 Design parameters of specimens T b — iy, A B AR B SO o B, B2 IR R
o/ N/ i S 9%, 5 8 O 2 500 mmo S AR 3% HE AL R AR O 10.9 R
A5 c/D dJ/D . e . .
MPa (f.,A) M24 5 B8 AL AT N T A7 5, ok e 2 3% 42 5 =
457/C225dc135S(+50 MPa)  0.50  0.30 450 — il 1] 758 o T T TR 0 7R 2 0 A B e S T ko B

457/C225dc135S(0 MPa) 0.50  0.30 0 0 HE IR B ) Ok VT s e Y O XK 8 A A, % T
457/C225dc135S(—50 MPa)  0.50 0.30 —50 0.04 P TH B in 2% A5 B B s AR B 1 /N T 2 2 i) Lt
457/C225dc135S(—100 MPa) 0.50  0.30 —100 0.08 %t YR B U [ 4 A T AE B S ) £ 38 950 mm Ak, K

E AP N/(f,A) d b R XA 2 R R, Tk G R AE A B 1) AR TR W SR A ) R T A
e A 1) 32 A5, O ELAE O ) S 5 5 % 38 2 4 fk 457 O T DO SR
1.2 REEE W, FH T 07N 425 o 28 9%

IR HE BN K 4 TR, B Kl 3 000 mm, 7Y

®2 RAHZNER

Table 2 Measured information of specimens

XA B 5 D/mm C/mm d./mm B/mm {/mm £,/mm N/kN D/t,
457/C225dc135S(+50 MPa) 449 225 135 152.09 11.85 7.85 98.12 57.20
457/C225dc135S(0 MPa) 449 225 135 152.10 11.72 7.95 0 56.48
457/C225dc135S(—50 MPa) 449 225 135 152.15 11.75 7.90 98.74 56.84
457/C225dc135S(—100 MPa) 450 225 135 152.40 12.01 7.90 210.90 56.96

E:HTFRITRDER.D.CHAERMNE, R ELBRGINANE, doiTHER AR F LA ENF, B RALRRE RN F, & $E
ARG EAE, AR T i FiarsrF RMZ G2 Ha i,



38 M A R kR

528 %:

EEEEEEEERENNANNa A

U [ ¥ L - T il
Iy i
EEE: %%ﬁﬁgﬁg'

WL
s SEEE

J =T | T EJ -
9 e A Lt WA (R
R E

a) BB lEl

W2 Ji) ff P
Jimj [a-* 285, [ 715 N
s ik ) i N
R, K, ke o) <A
i 3= 5\ ﬁfﬁN
900 100 995 . ms 00pasos
: 3 000 1

b) AR BRI (AL mm)
B4 REEE
Fig.4 Test setup

1.3 MIAmEESMEH E

TR 7 S 5 07, 4 92 A B A L RS T LN AR R
IAE RS . AT DM D2 3 B A6 5 T80 1 b %%,
FH D00 A 1 T AR AR T 0 A T D3RI DA A BN 4
vitg , FH 0 0 2 A 0 8t e 2 RS L 2 RS ST DS A E TP 0
Vit 38, B0 AL i R ) AR T o LA R A E U E X
S Az B V) 1 R A A L, T A R A R A
T A% IR AT B VR B S AL ey i T TRURR B g
INEE T AL . FEY) O X SR R AR BT — R A K
ARAEAE T KRR 2 1 3l 7 L DTG Al 08 8¢ 30 U1 1 X
ol 7 7 K 1 A7 B AT AR O

l 365
t 'S10
DIZm p2 =Sl =
1279130 R
SFs=m =
8| 2--sazre i 5
T s3= =s7 &127
Q! v
it W
| 54™ =gg .
S5 s9 S13
) D4(3)
457/C225/dc135S Z 4
- i

NARR TR AR M LVDT
Bs5 MNERMUBITFE
Fig. 5 Arrangement of strain gauges and

displacement meters

T8 o0 7 DAy Tl 3 T AR ) o A B B

D) fhJnat . RHI50 i s T Fr ok 20 48, 452
NS 4 10 kN, B GO 5] B 2 miin, >4 b g 0 28 2 38
THE W R4

2) 1) Jynak om0 SR 0 Ak ] A g
B SRR 15 kN 30 20 kN [ B 2 ming 25 080 %)
B fi) g~ B 2k S W A A AR S MR N O 62 78 in 2
FE AL B3 4 1omm, B B AY R AR ) B AR K
BT 7500 4=k

1.4 #HEHE
BB e F Q355 H9 , S A HA 4 A 1R R ULk 3, Heh
S R SR BE  f, RGBSR B E Ry SR

®3 MERMKLEER

Table 3 Material tensile test results

et #MB/mm E/GPa f,/MPa  f,/MPa
AR 7.95 204 392 523
A 10.01 206 423 563
Ry 11.86 208 430 583
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Fig. 6 Failure modes of specimens
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Table 4 Test results

KA %5 P,/kN  ¢/mm  R/kN

457/C225dc135S(+50 MPa) 540.28 7.70 305.89
457/C225dc135S(0 MPa) 512.99 6.95 297.25
457/C225dc135S(—50 MPa)  453.30 5.93 267.08

457/C225dc135S(—100 MPa)  390.28 5.44 234.22
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Table 5 Comparison between formula calculation results and test results
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457/C225dc135S(+50 MPa) 305.90 331.86 386.28 348.84 563.87 0.92 0.79 0.88  0.54
457/C225dc135S(0 MPa) 297.20 331.86 386.28 348.84 563.87 0.90 0.77 0.85  0.53
457/C225dc135S(—50 MPa) 267.10 331.86 386.28 348.84 563.87 0.80 0.69 0.76  0.47
457/C225dc135S(—100 MPa) 234.20 331.86 386.28 348.84 563.87 0.71 0.61 0.67 042
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