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Abstract For the flexure-compression analysis of RC structures, it is essential to present a rational
material model of concrete and steel. In the recently revised KCI(2017), two compressive stress models
were proposed to calculate the compressive force of concrete: an equivalent rectangular stress block and
a parabola-rectangular curve (p-r curve). A p-r curve is the same as the Korea Highway Bridge Code,
and can be used for ultimate strength and serviceability analysis. An equivalent rectangular stress block
has the same shape as the material model presented in the existing KCI(2012) and can easily calculate
the ultimate strength. On the other hand, there is a difference in the process of calculating the width
of the stress block and the depth of the neutral axis from the existing model. In this study, the concrete
compression models of KCI(2012) and KCI(2017) were examined, and the behavior of RC
flexural-compression members was investigated for this compression model. From this, a rational
concrete compression model was analyzed for axial-flexural analysis. The equivalent rectangular stress

block in KCI(2017) led to a conservative design strength, especially for high-strength concrete.
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1. M2

HAIZIYE B-AS5HAY E-45 AsZ Bt
A mretslr] e A4 AEm Asol digt olsizt €
FHolt}, &, EAYES} I SE-HPE Zdo| i
S A3 o] BtEA] Fasitt vt A 71E
A= A9 SH-HFEC] et REEA B2 B
g Aot it} E3 23EL 45-8E HE9
A FFEFZX7IE2012)(Korea Structural Concrete
Design Code 2012, ©Js} KCI 2012)°4+= S7FHIAL
7+ FESHESS oot HlAdEl AsS A
Y FHE ISl oledt SV 4E5S
HEE Bg2 1 2719 4§ 83 YXE £
A 7 5= Arh= A dZe] A=AAES 7o s
St AA A4 g ARgEo] T 18y 7€ 5
THAAE AEFSHEES 14T E23FE 7|50 F
8% A 45 Al 7ol ek S=8-84= AY 2
FEt gz 4= Qlohz]. olo EFET R 813
712(2017)(KCI Model Code 2017, ©lat KCI 2017)
oAM= 71E9 KCI 20129 &2 S7HANAE 455
HEES AESHAT, 23R E AAV|E S50 o
Z SYEEY F7|7t ¥isks HAE AEstTHAI

SHH, SAVSEAA 71Nk =2 w A7 EG A
A dAH) (Korea Highway Bridge Design Code
(Limit State Design), °|s} KHBDC) sfido4le 2&
A-A

i
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curve; O[5t p-rHA)CE ZITE YEHSEH-HHYES
AAstATHA]L. ol2gt p-r3S FREFE 2(Eurocode
2)°] 7155t Az dolti{5].

AV AEAE S ARASE F83the oM &
SAAAGE 8ok FAANMT & Aol7t Sl
- KCI 20179 B2 #3oA= ol=iet A

A Y] dRe X8t 9l &, KCI 20179] &
ME ZAYE FFEIE ALY, ATEE, X
AR Ee AEY ASolA FHLAT Aol dutet
AR 07 Aotz od FHCREL Thsoittal 77
HA th72HQ] FHE 571 A SHESET pr
A AASEL UTH3]. ol2fdt dSRES HiEoR
BrdaASE A8 A BT oM, E AT
ghsl], KCI 2017 HEoAe p-rdAd AsAS5E 4
ot} AA FREE Agcts WS AAlskL §loH
ol TAVIEHAA™ 719ket Aol
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FZ KDS 14(Korea Design Standard)= KCI 2017
< v 2 JRAEATHG]. wEbA o] dAtolAE KDS
149] 7]& vpgo] &= KCI 20129+ KCI 20179 &3
YE &5 4o o dA JAEE T FH]of

(= U A R
R

o

AEag selt. 5, 5HAA4Y gEgELET
p-rE4IE ol8ste] 2k HAIEANA AISHL gl 4
A BYE AEe B A WIES et 1
718 Bl Bttt £, BE) -5 o
AzEe] T2 HolS AmE A P-M HHES 1A
sheic.

2. @API1ES =2

2.1 232EZX7I|E(2012)

KCI 2012014= 5A1] A 84d5% sids et
2AENE YFHARA Fig. UoolMet &2 S7HA
49 AESHEE5E A8l o] ZAFE 458
BEE= Y58Y e 085f, 2 EAsta, S7HAL

b 0.85f n(0.85f£,,) /i

f—— = f—] j— = .
1 ‘: a/? 1 K a/? :: Be
4 a=p,c vy a=Bc s a=p,c — C
N.A d v v p
® 00 > Y 7 > T
S.\
(a) (b) (© (d) (e

Fig. 1. Distribution of stress and strain

(a) Cross section (b) Strain distribution (c) Stress in KCI 2012(equivalent rectangular stress block) (d) Stress in KCI
2017(revised equivalent rectangular stress block) (e) Stress in KCI 2017(p-r curve)
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Table 1. Variables of equivalent rectangular stress
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block
fo IMPal [ <40 | 50 | 60 | 70 | 80 | 90
n 1.00 | 0.97 | 0.95 | 0.91 | 0.87 | 0.84
o 0.80 | 0.80 | 0.76 | 0.74 | 0.72 | 0.70
2.2.2 ZEM-MNZYE SH-HIE J(p-rF)
KCI 201791M= S7HIAY 458855 o
Fig. 1(e)2} &2 p-riAlS AASHL it E49E 4
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Table 2. Analysis variables
fox IMPal 20, 30, 40, 50, 60, 70, 80, 90
[, Mpal 300, 400, 500
p 0.1p,, 0-5p;. py
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Fig. 2. Compression force ratio of KCI2017 to KCI2012

7}x1/\]-71-%1 =S HEZS ARESto] At 44 7
9] ¥E&S YeERycth Fig. 394 & 4 31%0]

p:0~1p,,d 3%, MEHE 7IolA A8 A g 2 5,
oF A glo] A BY=E A FYg S Herh
f. = 50 MPa?l 7% KCI 2017 23t 44 4=
L KCI 201290 H|3] thA& 3A A= 9o, 1 2ol
= (0.1~0.5) % B=2 v ZA Yetgeh 2=v E
SH7L S7HERE Yt AALE FEH Y ndS ALS
e Al n 2 6,9 Il wet KCI 20129 A
A BFE ol &F (1~10) % AZ 5 &= AoE Yet
t}.
Fig. 404 E232E HAV|E S4S7=c w2 4
A FAwe] Hsks Uetfltt o] W, A= 0.1p,
olct, S7HAAY AEHSHESY p-ri4 Aol &
A AHEH p=0.1p,%0 B, A= ol A glo]
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Fig. 11. P-M interaction diagram for fck=90 MPa &
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Table 4. Results of design strength for e=40 mm
p=1% p=5%
fck KCI 2012 KCI 2017 p-r curve KCI 2012 KCI 2017 p-r curve
MPal 0 Pd Md Pd Md Pd Md Pd Md Pd Md Pd
[kN-m] | [kN] | [kN-m] | [kN] | [kN-m] [kN] [kN - m] [kN] [kN - m] [kN] [kN - m] [kN]
30 238 5,929 237 5,933 242 6,047 363 9,050 361 9,037 388 9,672
90 651 16,203 551 13,741 658 16,277 778 19,386 677 16,920 809 19,938
Table 5. Results of design strength for e=1,000 mm
p=1% p=5%
fck KCI 2012 KCI 2017 p-r curve KCI 2012 KCI 2017 p-r curve
MPa) 0 Pd Md Pd Md Pd Md Pd Md Pd Md pd
[kN+m] | [kN] | [kN-m] | [kN] | [kN*m] [kNI] [kN * m] [kN] [kN * m] [kN] [kN * m] [kN]
30 378 370 380 378 437 434 1,693 1,690 1,693 1,690 1,931 1,933
90 416 400 408 390 478 455 1,840 1,833 1,818 1,812 2,122 2,103
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