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Comparison of calculation methods for flexural load capacity of steel-composite
beams based on Chinese and European codes
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Abstract; On the basis of the collected information from the experimental study of steel-concrete composite
beams, the flexural load capacity of the collected specimens was calculated using the Chinese code GB 50917-
2013, JGJ 138-2016 and the European code Eurocode 4 (EC4 for short) and the linear elastic method re-
spectively, and then the results were compared with the experimental results. Results show that: the main
differences between the calculation methods of flexural bearing capacity in GB 50917-2013, JGJ 138-2016
and EC4 are the value of effective width, whether to consider the slip effect and contribution of longitudinal re-
inforcement to flexural bearing capacity; the calculated theoretical value of the flexural bearing capacity ob-
tained by the calculation method of GB 50017-2017 and JGJ 138-2016 is closer to the actual measured value
of the test, and the data is more stable; GB 50917-2013 not only considers the slip effect caused by the over-
all peg arrangement, but also considers the contribution of the longitudinal reinforcement to the bearing capaci-
ty, and the calculated results are more conservative ; linear elasticity method is more conservative than plastic
theory. Since there are still errors between the current calculation method and the actual situation, the next
step is to mainly consider the effective width, the contribution of longitudinal reinforcement to the flexural load
bearing capacity with consideration of the slip effect, etc., and propose a calculation method more suitable for
calculating the flexural load bearing capacity of steel-concrete combination beams.
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Fig.5 Diagram of plastic stress distribution

of combined beam
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Tab.1 Specimen parameters

BiE L/ b/ hy/ fu/ A S/
KR mm mm  mm MPa mm’ MPa

SCHR[15] 5000 600 125 40.46 6 146.0 253.0
CHk[16] 3000 300 80  38.30 4300.0 352.0
SCHR[17] 3400 600 90  35.00 4032.0 410.0
SCRA[ 18] 2700 800 130 25.82 3 504.0 366.0
CHK[19] 2800 700 110 24.83 3557.8 303.7
SCHK[20] 3000 1000 100 24.70 3 636.0 395.0
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Tab.2 Effective width calculation results
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Tab.3 Statistics of the location of plastic neutral axis
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Fig.6 Comparison of calculated and tested values of flexural load capacity of combined beams
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_ O wscis)
< X XHR[16]
g 30T Acgr[L7) .
e ® AR (18] i
o 20 | ®3CEA[L9] -
12 = 3CHR[20]
=
N 10 r
g\ X
0 441 15 H6=0.063

0 0.02 0.04 0.06 0.08
B RU HY TR A B

B 8 GB 50917-2013 7555 & BB M AR & bk

Fig.8 Percentage of discount considering the slip effect
in the method of GB 50917-2013

70 ¢

b B HR[15]

E 60 T xxwp[16] -

&3 50 [ ASCHRILT]

N 4o | OXHRILE] :

ﬁ—; * SCHER[19]

s 30 1 —xr#tpo) ™ o

:;% 20 | °

:\ 12 | X T4t Hi=0.103
0 0.05 01 0.15 02

e INAF R BEAVR B I A L
9 H\ERAR X AR K ST

Fig.9 Contribution of longitudinal reinforcement to

flexural load bearing capacity

28 AR, i GB 50017-2017 5 JGJ138-
2016 MR A B R E AR 3 it
SR AT LY, BSR4 E
T B T A W, ] R 3 R ARSI GB
50917-2013 T+ Ik, ERITHR A HEEN LY
B, SO R LS R A TR
23 HEFESH

(1)GB 50017-2017 5 JGJ138-2016 fyit2
NN ARZ I IEAE T3 SCHk [ 19 ] X 2 Hy
PEB, H A TR B - SR A B AN 2 e
FERIN XGRS TR EE AT B R A B,
HA R R, SEOTE B8R E W&
SCHR[ 18] 5 3CHR[ 19 ] AR A R] , {H SCHR[ 18 ]
FPRAN e 3R GG, FEOT A S R IRST
HTE R AL TSGR 19 ] B9 # 7Fit R GB
50917-2013 F 7%

(2)GB 50917-2013 M358 71k % & TR EE
AR A G 1] BYAR TARERT  BTER AR T B
[ 0% = e S N VA ;7 = X[ 5 Sl N £ B 78
A VAN A oy (AR a2 S LU = A 5
MR, RIS A T PR sF o X T IR &8 T AR T 7
A TREE T AT NP E LR
G 55 TR R 3 A SR P BRI A Y A 1
(AnSCHRL 197 ) , Al A9 A X BT s AR 2% 7 B4 BTk
B, LI RN AN R i 401 5, P YR B
W ORI T RS R BRI
B ECEBR TR B RIE RO LA R
Bk EHEBORIE T 250 1A

(3) EC4 B3T3 k5 GB 50017-2017 Al
JGJ138-2016 AH{L, ZEIHF 2L F SCHk [ 19 ] 944
PR ER R, S FE SRE e T 55 AR H
SAVEDT TG 2 ], EC4 B &% T8 B s N
JURE AT AE TR A A R B S5 74 . GB 50017
-2017 5 JGJ138-2016 A5 SR f il TORF, 7
F Tk [ 5 DU 1550 35 P %) TR B o i B AN
], 8L 2Oy 2T 5 iR B A B K 3 )
14 BT AR 2 H TR PRI P s o — 2

(4) 2 s T B e R O T 5 (HOHR
RN IR Dy ik i R RS BAESEPRH R BE
A B BT HE AT, T R e R,
fi A Fie 2 PR Ik 1 25 R — 2P Ml 1) R F, H0 4R
SR VE TR T A A 25 5 1 IR 9%



60 R TR B4l

920 &

4 Zig

1) % F ¥ ¥ 8 9 GB 50917 - 2013, GB
50017-2017 .JGJ138-2016 5 EC4 T 25 7Kk %5 11
M5, BB T 8008 B 15
7% PRI R RO 152 IR 5 2 T AN AR X T
LRSI TR

2) T IA AR S 8 B 1 Je ik
FHERIS B 22 5% AR SCHE M 4 FhHE 7 ki1
S50 55 SEBRAR B 3 50 AR A7 AE — 2 I 2=, A
X, GB 50017-2017 5 JGJ138-2016 fyit &
J5 A BB A ER T 0T B S A  1 SE
Tz, HAR T AR e . (BRI 15
B 5 IR T T TR AR T AN 3
£ N N ok G A = g [ = R W s
SN, S B R AN 4

S

3) GB 50917-2013 %5 [& T ZA m) 8455 X T 7k 2%
JIRITTRR 5B AR AR £ T A0 B BN RN, A5
TEEUEE R 9 1) 9 7577 T A7 238 6 v i, SR FHAZ 7 1%
W BT AR 2% TR B RN 5 R S
THE BT R ) risi e ok, iAR% 7 it A
I R BN IRST

4)EC4A WA R T8 FE i R e w AR AR T
S o> K 1 i S5 4 GB 50017 - 2017 5
JGI138-2016 1145 K B A ] T~ P57, MAG 5 A2
SEPE AT 53 AR SR A R 2 8], {3
2 PR 3R [ 5 RN 3 F A 35 FH A TR B s R
AR, 8 K 3 1 A i YR AR B R 3R,
JIHY TR S TR R A ey — 2

5) R L SRS B O R AR IR
TR BB ZER B MCR FHER S A TR
A ANRER SR B BT R HZ T

(1] BIERR. BIEVREA LSRN B[ T]. PEAR, 2015(11) ; 38-41.
(2] REF, REM, KRB, 55 FREM IR EE L4 G 45 ROt s ik e S TR ()], A5 =40, 2013, 34

(S1): 1-10.

[3] Mk, DA, WSE, & WAIRASEMN R 2019 F M R[], 2RSS TR (h3E30), 2020, 42

(5): 168-182.

[4] Hde N\ R E A AR £ i, W-TRE A S HF RS . GB 50917—2013[S]. dbat. FPEEH Tk iR

#, 2014.

[5] e N RILFNE (D A & J i, ESHBETHbrif . GB 50017—2017[S]. dbat: wEEH Tk di ittt 2017.

(6] e N RICFNEE 57 Rk & 0. a5 B e . JGJ 138—2016[ S]. Jtxt. *FEEF Tk H A, 2016.

[7] British Standards Institution; Eurocode 4: Design of composite steel and concrete structures—Part 2; General rules and
rules for bridges: BS EN 1994-2.2005[ S]. London: european committee for standardization, 2005.

(8] #afh, WM. MW-IREE LA SRR ILE [ T]. ESUNLEIEE, 2007, 9(2) : 56-62.

(9] Berdthd, Aaklfe, B, 55 W-TREE LA A& BB MBSO IrE[J]. TR, 2011, 28(11) : 45-51.

[10] Z=vh0E, Tat . W-IREE L 404 8y Jrim U st e it [ 1], TRES2#, 2011, 28(9) . 1-8.

(1] e NRIEFNE B, rhie A RILANE [ 525

5t P ETHR R, 2003.

[12]
[13]
[14]
[15]
35(11) ; 92-98, 145.
[16
[17

[19

BTG B R WS FBETTRIVE . GB 50017—2003[ S]. b

YAM L C P. Design of composite steel—concrete structures[ D]. London; Surrey University, 1981.

FAEL ). BRI 4 W -IREE LA SR (3) : AAERMAIIAHIT]. Tl #S, 1995, 25(11) ; 55-59.
WL RRYH LN 4-H—TRBE LA B RV Ik (4) - AR RSB RBII[T]. TS, 1995, 25(11) ; 42-49.
XVESF, RN, MR, B-UHPC A& 5 W -5 mIREE LA & RS rEext bk marss [ 1], TR JI%, 2018,

] S0 R R R T A - TR EE 25 R e SRR M FE [ D] B AT KRR, 2018.
1 BV WIRA G R0 i B KA e[ D], et JEatsgiE R, 2020.
(18] & k. #-FhlH MiREE LB SR G RIUEPEREA TS [ D). T . IARRE, 2021
1 RIS, MR ET AN TR R LS R ) SO S PERERTSE [ D] AN . W, 2019.
[20] AEak. Bt —iREE LA RAGHEHIMTED]. Kb.

R R, 2014,
(FEHE: BE)



