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Abstract

This paper presents the development of ORA-CE (Octave-Based Reliability Analysis for Civil Engineering), a software
tool designed to evaluate the reliability of civil engineering problems using Monte Carlo Simulation (MCS) based on
defined performance functions. The software operates through an integrated workflow between Microsoft Excel and GNU
Octave. Microsoft Excel serves as the front-end interface for user inputs—including user-defined complex performance
functions, random variables, probability distribution types, and total simulation sample sizes—which are subsequently
transmitted to GNU Octave, an open-source, license-free platform, for computational reliability analysis. To validate ORA-
CE, benchmark case studies from the published literature were evaluated. The validation process initially involved a
convergence study of the failure probability to determine an optimal sample size. A quantitative statistical error analysis
was then conducted to confirm that the selected sample size yields stable and reliable statistical estimates. Subsequently,
the reliability results obtained using the determined sample size were compared against reference values. The calculated
failure probabilities yielded relative errors ranging from 0.88% to 2.03%, demonstrating excellent numerical agreement
with the literature. Furthermore, these comparative findings confirm the validity of the core script architecture and the
random variable generation utilizing built-in statistical functions in GNU Octave. Overall, ORA-CE proves to be an efficient,
convenient, and cost-effective alternative tool for structural safety assessment in civil engineering without software

licensing burdens.
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ApIsdnassanIunITaluuuNaumAIslalaeltlusunsy
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Suduadalulusunsy GNU-Octave F28614
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(Pf)maqﬂmmﬁaaﬂwﬁﬂmsmLﬁaa"wu’m@f’saéw (n)

VLT TR8YINNNTIATIEINTMANBIANNLBNANTD9D4 [3]

AIA IUIUAIBENG 7 WU 1,000 59 100,000 A9814
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Y9IMFITULTIAANaafnvoIntfnaumanniala

TUUARAANSEYisaAUTAYINAY
g=Y7-M 9)
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Z 9 lugdaniidanaiafin (plastic section modulus)
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FuUszAnsauuUsUsIu (coefficients of variation, &)

fanabul

1y =40 ksi, g, =50 in’, g, =1,000 ksi-in
0, =0.10, ¢,=0.05, 5, =02
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FuUsransANuLUUTINYRIFUsEIN AR NNz T
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g
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ANAOILTIA1LavUI TN NN UAUNEAND1989909

wssiisenfiuaeay 5123318 = F)) + F, Y
F,+F, Fy+F, fog1eluenan o199 [32] wanslilunised 6
l WD l H 1
IR M990 5 WsEwesuarAuaN YL NENAvaTILUTEN [32]
A1 W12x190
o fulsgu winns ftede Std.
f 7 .
P I b (Wuae) N8y (Mean) Dev.
1 1 T
a, ! b, Tuudiaes L p
) Al 7.867 x 10
L (, m")
lugda
JUN 8 msUszliuanuiieiiovesmululnunnisidaulives gavgu (£, GRENT 1.986 x 10°
mmWﬂmsﬁﬂmmmm‘iﬁwm Jebur wazany [32] kPa)
Wminesdi
- DA 2 smve o Wi (Wo, Normal 2912 0.233
Inglunsuszifiuanuundeievespuilaldiandu o )D
. m
aussauzvaslruansldanu Awanslugunisy 10 AN
Normal 122323 9.786
0 (Fo, kN)
g=A, —A (10) Yuinasen
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(FL, kN)
e A, Ao Antsusudineeuliauinue WYL
a1 nsei (ay, Lognormal 3.0 0.21
WAsgU AAwindu L/240 m
wag A A9 AINITLIUAIAIEATININaI9AIY Tng sz82q0
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m)
YL
) - nseyi (@, Lognormal 6.0 0.42
_ WL, (F,+F,)a’b; m
" 384E1 3EIL (11) YL
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7145 uruFI9819 n = 10,000 18819 wazIINKa
N15ANYIVDY Jebur wazane [32] A1875019918849

A0TUNTALUVNDULAATSLA LAaYHATDIN1TUTELRUAIY



NIAAIMNTIUAERsaruinnssy U 19 atud 3 Ussdndou nsngiau - Aueneu 2569 67

a15197 6 nswTeufisuanuinsduresnsidiluluuanis
wsuivesAuifruslusiega[32] feiinssiaes
ANMUAITAILUVNDULAATSLATENINGLUTIASU ORA-CE
LagNANSANYIINUITLYBY Jebur wasauy [32]
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(COV(pf)) LONANTEN9B4
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freg1e ldlunsiassduuesioswisansnsdtuin
woauldARmauN1ERATLates

2) ArANLaztdureIn1 IR (Pf

) N TUTHNTY
ORA-CE #A211Aa19LAa 0 UL T g9 UUIINKA A NS N AN
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