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Statistical Analysis of Resistance of Reinforced Concrete Members
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Kim, Sang Hyo Bae, Kyu Woong Park, Hung Seok
ABSTRACT

1t is widely recognized that the strengths of reinforced concrete mem-
bers have random characteristics due to the variability of the mechani-
cal properties of concrete and steel, the dimensional error as well as
incorrect placement of reinforcing bars, Statistical models of the vari-
abilities of strengths of reinforced concrete members, therefore, need
to be developed to evaluate the safety level implied in current practi-
ces. Based on the probabilistic models of basic factors affecting the
R.C. member strengths, in this study, the probabilistic characteristics
of member resistance have been studied through Monte Carlo simulation.
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H1. 29 Monte Carlo Simulation Y4
(a) YA YEZE 000kg/cm*

p'/p
p

0.0

0.2

0.6

1.0

0.005

1.13
(0.13)

1.12
(0.12)

1.09
(0.11)

1.09
(0.11)

0.01

1.10
(0.12)

1.08
(0.12)

1.13
(0.13)

1.15
(0.14)

0.02

1.02
(0.11)

1.09
(0.14)

1.09
(0.12)

1.11
(0.13)

0.030

0.98
(0.14)

1.00
(0.14)

1.04
(0.11)

1.14
(0.13)

(b) THAT

52 = 4000kg/cm®

p'/p

0.0

0.2

0.6

1.0

0.005

1.06
(0.10)

1.06
(0.10)

1.07
(0.11)

1.06
(0.10)

0.01

1.02
(0.09)

1.06
(0.11)

1.05
(0.10)

1.07
(0.11)

0.02

0.98
(0.12)

1.13
(0.12)

1.11
(0.13)

1.06
(0.11)

0.030

1.02
0.29)

1.05
(0.12)

1.04
(0.10)

N(35, 0.02), d = N(60, 0.02), d’ = N(6.5, 0.30),
N(-, 0.03), p' =N(-, 0.03), f. = IN(153, 0.19),
N(3400, 0.12) or N(4350, 0.10)
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2. YWY &M Monte Carlo Simulation oK ¢Hyt)

(a) HEF 12cm

f, (kg/cm® ) 3000 4000
f. (kg/cm’ ) 210 240 210
() (153) (169) (153)
0.005 0.53 0.52 0.49
(0.18) | (0.16) (0.18)
p
0.010 0.47 0.45 0.44
(0.20) (0.18) (0.25)
(b) wH2F 15cm
f, (kg/cm’ ) 3000 4000
f. (kg/cm® ) 210 240 210
(B&) (153) (169) (153)
0.005 0.78 0.76 0.68
(0.24) (0.23) (0.22)
p
0.010 0.71 0,71 0.63
(0.25) (0.25) (0.27)
b = 100cm, d = N(6,0.33) or K(9,0.22), p = N(-, 0.03),
= LN(-, 0.19), f, = N(3400, 0.12) or N(4350, 0.10)
B3, Y &eirg Monte Carlo Simulation d =}
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(a) EWNLFA 12cm
f, (kg/cm® ) 3000 4000
f. (kg/cm* ) 210 240 210
(83) (153) (169) (153)
0.005 0.94 0.96 0.92
(0.18) | (0.19) (0.19)
p
0.010 0.92 0.89 0.84
(0.19) (0.18) (0.19)
(b) wWLEA 15cm
f, (kg/cm" ) 3000 4000
f. (kg/cm* ) 210 240 210
(") {153) (169) (153)
0.005 0.94 0.96 0.92
(0.18) (0.19) (0.19)
p
0.010 0.93 0.95 0.85
(0.15) (0.15) (0.14)
b = 100cm, d = N(8 0 15) or N(11,0.11), p = N(-, 0.03),
f. = LN(-, 1 ), £, = N(3400, 0. 12) or N{(4350, 0.10)
ZE 71, A8 MacGregor(6) & EalBolMe Q3

AT FHEYCIY FAPOIRE T T FElol
-1.00cm2 ®iglon], FEHAE Tyl 1.27cm,
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o} Wol A4 0,157} vigtet.
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R = (P° + (M) }¥ (4 5)
otetd & dFolde ZYAN R HEY RYE§ £t
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(N3)s (M4)ell Yy ZE Qo) el b=h, & FALAE
TAE ZIFog AMusiged TS HIUL FA
Tog, WolAS 0.02 X FHEEE YAk ASH
Ayole A& S HIHoly -len, BERA 1IemE
Betglonl, YHHE FAL Scmoll BIFEolY ticm, Wol
A% 0158 BAEXE shgsigdot. ForAAgY &Y=
1& AR Ae py & FA3 0.85, B 0.85, Ho)
A 01300 HFFEE AYeigel(7). Tl EL] Aoy
YEE ACI TS 0.0030)x127 AnEYU(T)ME BE
ZHE 0.0047121 2.9t 3, YHxor iy Hognestadsl T
zelE £Y-d Y @AM E 0.0038, PCA YA H(10)o0
ME 3000psioil Al 0.00357k2] vigich @l koM x
FegEol U Yyeid TAIEY FL7} ol kA
e glong & dFoiMy BFae 0.00338 Hetx
ol A3 Fllinpwnod{ 7) 9 7H0] 0,16 % Hrd-xst @l
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e =

ol & ettt

CEOE OUe z@v)er youid ohE B (ER/RD
I ol A4S weole] AVE BeFa gt o] EollMe
raele 34 49BE 210kg/cmt of BT 153kg/cm’
(HAEEs v3Y) WolAl4 0,198 7t d+3#
FEE AEoion, AT FALRFEE 000ke/cm’
ok 4000kg/cm* & 2tz o) geiqich. WAE HW 4 O



B4, 7159 Monte Carlo Simulation i}
(a) 33 ASEVHZE 000kg/cm’

!
50 x 50 100 x 100 |wim
p
0.76 (0.10) {0.78 (0.11) |
0.015 {0.92 (0.09) {0.93 (0.10) = «
0.97 (0.09) }0.97 (0.10) (=«
0.86 (0.11) |0.87 (0.11)
0.030 {0.99 (0.11) |0.98 (0.11)
1.00 (0.12) ]0.98 (0.11)
0.89 (0.09) }0.93 (0.11)
0.045 10.98 (0.10) [1.02 (0.11)
0.98 (0.11) 11.03 (0.14)
b = h=N~, 0.02) d' = N(6, 0.15)
p = N(-, 0.03) f.! = LN(153, 0.19)
f, = N(3400, 0.12) 8, = N(0.85, 0.13)
€, = N(0. 0033 0.16)
« @Az = 0,0
»x ABTNER BT
war PN ER Y3
(b) 2% ASYHZL 4000kg/cm’
]
50 x 50 100 x 100
p
0.79 (0.11) 10.79 (0.10)
0.015 [0.95 (0.10) {0.98 (0.11)
0.98 (0.09) |1.00 (0.11)
0.86 (0.09) 10.92 (0.13)
0.030 |1.01 (0.11) |1.03 (0.12)
1.02 (0.11) |1.00 (0.12)
0.88 (0.09) |[0.92 (0.10)
0.045 0.96 (0.10) [1.02 (0.11)
0.94 (0.11) |1.04 (0.13)
b = h=N(-, 0.02), d' = N(6, 0.15)
p = N(-, 0.03), f.' = LN(153, 0.19)
f, = N(3400 0. 12) or N(4350, 0.10)
v = N(0.85, 0.13), €, = N(0.0033, 0.16)
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U FPoE & FRURVE USH BIYRVES
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A0E Noltd, YATN sl TIUE YRYE
000psied 2% EIR/R = 1.058 WolAi4 0.16, Tl
= QIR S000psid P9 E(R/R] = 0.95% wolA4
0.142 E4steich,

2 Q79 AU UDEWE)Y YHE vmehE &
@7 ARl FAY 29 ARE HANAE AP
Ao 5101 BE W& £ELE velgtony, QoA
HNME o 57 FE RTh EY ¥ EHIM AEQ AY
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2 WA Lhenta Qe
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Monte Carlo simulation 71 & ¥o} T332 ¥
9 ZZE EAQ FAE oEH Yol FrE ¢ Urh
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FAUE FHFE Y vEE YHEE HelMe
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