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Using Fiber Element Analysis Method to
Investigate the Moment-Curvature Behavior of
Steel Reinforced Concrete (SRC) Beams

Student : Yu-Lin Wu Adviser : Dr. Cheng-Chih Chen

Department of Civil Engneering
National Chiao Tung University

ABSTRACT

In this research, analytical model was established by using fiber
element method to study the behavior of steel reinforced concrete (SRC)
beams under pure bending moment. The flexural strength and the
ductility contributed by each component.in the section of the SRC beams
could be investigated according-te  the.moment-curvature relationship.
Analytical model was based"on the compatibility of deformations and
equilibrium of forces to predict moments and curvatures. Programming
was followed by analytical model using-MATLAB software to establish
the relationship between the moment and the curvature and to plot the
relations. Analytical results were compared with experimental data to
investigate the influence of the amount of tensile reinforcing bars, the
hoop spacing, the depth of the structural steel sections, and the stiffeners.
The results indicated the experimental results could be predicted
accurately by analytical model. The confinement was not the main factor
to raise the ultimate moment strength of SRC beams, but the ductility
could be improved along with the increase of highly confined concrete
area. Increasing the amount of tensile reinforcing bars and the depth of
structural steel could raise the ultimate moment strength effectively.

Keywords: steel reinforced concrete beams, moment-curvature
relationship, ultimate moment strength
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BF AR 2B R BER LB b 2 F oA s
£ (d —t,12-c)<(d ~d —t,) ¢ Pghievidmd P FETGe 7§
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Bdest (322) F 20 RIPRHF RS 534 R - B4 %A
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1 o
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R B e (mm) 4 F %re (mm) ;}ma 5
bk 5 T g §

S1 #3@200mm
S1-T1 H300x150%6.5%9 2-#8 2-#10+2-#8 2-#3@200mm
S1-T2 #3@100mm

S2 H300x110x6.5%x9 2-#7 4-#8 #3@176mm

S3 350x550 H300x60%6.5%9 2-#5 3-#7 #3@128mm

S4 H300x150x6.5%9+2x(P105x16") 2-#8 2-#8+2-#7 #3@200mm

S5 2-#5 2-#8

H300x%150x6.5%9+2x(P120x20) #3@128mm

S6 2-#5 4-#10

S7 H194x150%6.5%9 2-#7 2-#10 #3@200mm

D1 H300x110x6.5%9 #3@152mm

320x400 2-#6 2-#10
D1-T2 H300x110x6.5x9 #3@76mm
D2 320x440 H300x110%6.5%9+2x(P90x20 ) 2-#3 2-#11 #3@80mm
ARG AY PR ERLZRAKI AR A TERFE-HE
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3 32 RAIFERRRE

., S1-T1 |S2-S3- S7- D1~
St st | ss | % | S prTame
o
(Mpay | 408 | 360 | 384 | 360 | 368 | 373
L33 4 L PR
R % % 53 & (MPa) yitib & (MPa)
S1+52-53+S4-S5«
$6 D1+ D1-T2 - D2 332 420
S1-T1 ~ S1-T2 267 377
s7 272 366
3 34 WHAEF L HERT

&t ' 3 A (MPa) Fitié & (MPa)
#3 4 417 623
#5 4 411 601
#6 4 462 658
#1 & 5 424 622
#8 4 426 644
#10 4 o 435 632
#11 4 55 468 689
16mm - 4 1= 364 515
20mm 5 4 368 492
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e 41 F BRE L T2 "E REEV R

- M, natysis (KN-M) |
(kN-m) S R 5 - % kR (1/m) (1/m)
s1 489 599 TEF 0.00552 0.007292 0.81 0.75
S1-T1 425 497 TEF 0.00559 0.006154 0.85 0.90
S1-T2 453 460 TEF 0.00613 0.005612 0.98 1.09
S2 284 469 TEF 0.01491 0.007182 0.60 2.07
S3 220 355 TEF 0.00392 0.00658 0.62 0.59
sS4 480 649 TEF 0.00546 0.007143 0.74 0.76
S5 406 708 TEF 0.00334 0.008081 0.57 0.41
S6 698 878 TEF 0.00508 0.008108 0.79 0.62
S7 400 471 TEE A 0.00677 0.007821 0.84 0.86
D1 166 274 TEF 0.00624 0.007692 0.60 0.81
D1-T2 176 295 TEF 0.00478 0.008392 0.59 0.57
D2 438 573 TEF 0.00574 0.00904 0.76 0.63
Tiog 0.72 0.84
AL 0.1356 0.4272

L IENMST fey - MR Aas i RPEER
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+ 4.2 F R0 472 R IULEE L R

L

M

(I)p—test

(I) p—analysis

p—test p—analysis
g2 %Bi ( kN-m) ( kN-m) ( 1/m> ( 1/m ) Mp—test /Mp—analysis d)p—test /(I)p—analysis
S1 691 702 0.0176 0.0194 0.98 0.90
S1-T1 608 649 0.0194 0.0206 0.93 1.06
S1-T2 653 649 0.0214 0.0195 1.01 1.09
S2 523 558 0.0241 0.0209 0.94 1.15
S3 384 413 0.0222 0.0223 0.93 0.99
S4 720 763 0.0247 0.0193 0.94 1.27
S5 747 750 0.0148 0.0188 0.99 0.78
S6 986 1017 0.0122 0.0151 0.97 0.74
S7 518 503 0.0154 0.0209 1.03 0.73
D1 351 383 0.0296 0.0285 0.92 1.04
D1-T2 370 382 0.0234 0.0271 0.97 0.86
D2 682 682 0.0182 0.0212 0.99 0.85
T 0.97 0.95
A 0.0349 0.1720
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£ A3 AL AR R R 2 T

i B4 R T & BRA 4 R R o He A BEAL | 24
e T R e TR¥E | TEF - i e o AWK | AEL | AR | AFR g | mma
MaEd | Rt | REd | RS
S1 3.96 13.88 32.98 0.45 16.99 0.01 10.17 0.00 0.00 16.11 3.84 1.41 0.08 0.01 0.10
S1-T1 4.29 15.01 35.67 0.49 14.78 0.01 8.96 0:00 0.00 15.50 3.75 1.36 0.08 0.01 0.10
S1-T2 4.29 15.02 35.67 0.49 14.78 0.01 8.96 0:00 0.00 15.50 3.75 1.35 0.08 0.01 0.10
S2 3.11 18.32 26.04 0.14 16.33 0.00 13.99 0.00 0.00 17.39 3.34 1.23 0.02 0.00 0.10
S3 111 0.00 42.82 0.04 12.98 0.00 21.73 0.00 0.00 18.78 212 0.28 0.00 0.00 0.12
S4 3.71 9.70 18.38 0.45 15.59 0.01 9.28 1.58 22.27 14.13 3.46 1.27 0.08 0.01 0.09
S5 1.58 0.00 18.47 0.59 15.62 0.02 9.13 2:90 32.49 13.98 4.47 0.57 0.08 0.02 0.09
S6 1.95 12.65 19.64 1.93 9.76 0.18 4.57 5.63 20.49 13.83 6.33 191 0.85 0.18 0.10
S7 3.45 0.00 47.64 1.76 16.39 0.00 6.91 0.00 0.00 18.79 4.33 0.62 0.00 0.00 0.11
D1 1.72 0.00 41.77 3.77 20.64 0.31 15.37 0.00 0.00 13.37 1.59 0.00 1.32 0.06 0.07
D1-T2 1.78 0.00 41.41 3.86 20.47 0.34 15.08 0.00 0.00 13.82 1.72 0.00 1.37 0.07 0.08
D2 0.58 0.00 31.50 2.72 10.76 0.32 7.30 7.33 23.10 11.09 3.62 0.38 1.17 0.06 0.07

T HEL%
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Mander stress-strain relationship
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