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An Apalytical Study of the Flexural Deformation for High Strength
Concrete Structures using Reliability Theory
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Abstract

The object of this thesis is an analytical study on flexural deformation of high strength
concrete structures using reliability theory. Using the established experimental data that have
been presented in various documents the stress-strain relationship curves of high
strength(500kgf/c)models are proposed. Based on both methods of logarithm regression
analysis and multiple regression analysis adopted in order to establish the relationships
between design parameters, response random variables and flexural deformation analyzed
using Monte Carlo simulation and Simpson composite formula. Additional random variables
are introduced to incorporate both the confidence in the analytical accuracy of engineering
mechanics associated with structural response quantities and the uncertainty in the
construction quality control. The result is expected to accomodate other important design
parameter of high strength concrete design in treating reliability theory that practicing

engineers, structural engineering often face.

5

it Aol siagte] metez Q7] of
Foll dlole} Fwbwo] ghyPzo]l alrh
AP oz Grlos= ogrch aA B AFME s A E(500

kgf/ai)e]l AE ololEl $10X20cm)E FA
A wyez HAEHE £Ust FH-
& g 2dxsidn aPxEIAY

of Hyy sHEAe U] 3
2 Aoy Aty ayegAEL §Y
— 231~

» Fe@dets S8FY} 24
e (7)29 AR YAl &F

SRERY S LR DR LIS PIEIE
P 3, ()39 dAeldalg ey £y

X
o

kd

i



QHHLE AENET YEso AHG 43
% ohg wla, AES $PEHS MW
odrh. ER ol7ig uigos WEHY )
dol Egtsle} ok BelstEZ ABeold
sauEe olgstd AN FzBel oy
UENE-ZE BAE A HF-ue
BAE =Y stolct

2. jre| 2Es
2.1 32 24%

A2 $Y-H¥E AL Tl K
= ule} ol WY HAE 2T A
EASE Y ZAEHA 28 + As &

gZAEdE AMgstalch

Fs
1 D
FSU b o o o e mm o e o
| . :
!'n ¢/
T
L !
N i
./ Tan®=Es \
S > 1
A 1_,_1,_»‘“”,. [ S - [N - —
Ey EPSH EpPsL ¢
171 A gE-ugg 2
2.2 A3 E nd3

.2

azE 2aEe $Y-Uye IURY
& so0kgf/ate FAMC2RE 7lEA T olEl
of AR HrPY PEARAH tHEY

Agdstel Zdg mws sidd OO

FEzAqMY  sAFHE &l
Kent-Park<-d &AM el F 431709 &
of doiWz TFEsld $Y-HEE IS
Auistd cheal g} 3).4).5).6‘)
AY AB (£, < Ey)
F,=60.51 E, %% (1)
F,, = 11.24(2.00x10 * FCP + 6.31x10 7"

+0.8x10 " EPUPK® )07 (2)
dd BC (E < Epo)(8174d B9)
F, = 2.68x10* E,'® (3)
%9 BC(E)<E,<Exc)(7&Y B-F)
Fp = Foll=Z(En — Ey)] (4)

A 71A,
Eyc, Excr HTiE 8 8-2] 20%, 5088 &

Fos: 2 th-& 3 o] 50%3¢
Z = (Fol(F ey o0 )Y (Esoc + Eson — Ey)
Equ=[(Epc —Eg)(Fop — Fon) — (Esoe — Ey)]
[ (Foy — Fep)l

B4 d A B sl =

Egec = Exyc and Fag = Fom (5)
v £ N
e ¢ Fu=60.51E3™
LI
v [ B Fo=2.6833x10E"
FCP fu b & —
N
o/ SO Ewh
NN
i/ N \l( Confined concrete
FCP5U |/~ —|— — .:_T_\ .T\ s
/ | | \\.,{ ~z
/ ! | ~
| | '>\ gL D

EPUPK EPSUC .
/ Strain
unconfined concrete

a9 2 nFwsadEs -y A



29 CD (Eyc<E,.<E,)
Fm': op2h (6)

4 71A,

@
K

ZEEaEs S Yo
AS

&
28 AR dAHog RAgte] &4
TEOR ASII] wRo] aAdnlo] iyt
de] Eyts]ojol stERE J]&of =gty ol
wol o] &3t Qe FEHEEYS HUE
7t & "art Qo

Eof dAHe SHEEIL ZabHe

mhepy nzEEel

o gdEYL MUl slsdE 72
A BAAAAY gEEY AP U
dee WG Tem gule bl =

o
AFold AJH nRE TeEe Y-
Mg Fdaelr 27xE 0o

tiE S 0.00237k219] WA HopwuEE
0.00230l| A Z3tHEZ 0004712 8t
AHE AR ofg ¢l FE wlad
Esto] AZEqIeEL FYEHE Y
T Az frlelE ¥ EH sirke R
L2 Ueh} o] ¥ EYE Hstdch
EY} A= INEY By YFHNE /FE
57 A% AAHY AR EFNE
& oajcie| B B Dy3o] EAH A

2} g} 3).4).62

e g L:J.‘..(I('h(

ANEe HEAE-ZEUAY sl gye
Uwel %gE YE @ HEWES e
Ede mostich. Deln 2adEdw

2.

4.2 EdlFER sy

71E8 sl s MR 7 Fol
e g 2alEo oyt g AP At
o §&2A7tA] whEAS Pl ed
olEltt W& 2zt Fol oyt 3z ERIES

—233—



BE YA AM dolete] w7t gAE ol
71 WiEol AV ook Z=id BENE
ol XgHol ddr EHIEE sl
AtgstRE A yhao] st dolelst %
B AZol HAa 7l dfFel 71&e] Ay
Mo EAEE HZ2Y 4+ A side ¥
gol 71ei¥ 4 Q. EHIFIER

W FERECA SH EHAY Hast B

flo o

A

olgstel E¥AGY =g FAEI] ¢

st RABy $Y-
A3 geygEe dadE Yo sl 3
FEEAFE AystAch. =Y $A-uY

& Fdotele] HAHE Aol st U

¢

uy o)
& 43Uk =R YolA A %
A% M4E ANy W2 2PEEae
E $Y-HUE FUHY HeE A8
oAt  add BEe] BelEs A8

L
A7R oA e FuRSol FUsH Lus
mEHse ¥ Aoz ¥y FFT BEY
Usel YANE BAsl HEH(ME
el WAANE BAst U4E A7)
3 olAe +uR4el TS Fuein
BEHo| heIE BEUE(IRZ)S 2

BUE S4AAA U] ZHY 2w

BAAA BERAISE YNNI HE

TEYFA UGS =olste] B M
ol iyt ke Agste] BRIEo] iyt 4
of] thgisto]

¢ W4E e o
PEQEE ABAAA
AT EY FEVEUS] i UL
Eostel BUAY W4E BFH Bl
dol elsid AuY e
2 AREZadEe] YENES TFel 4
Aol 289 BHASE g
a7 s EE4ol it BEYSUL
GEE WAL olte $URS FY
S 2USHD GEH0l hests BEUS
(7123)8 FFU4E WA R
HoelZld HEUSULlN HEXIUS
2 ABAA HY AAH HEZETUS

I‘-,~

Agtch, g

S5}

— 234 —



o Bdg Hdor ystA spgsie 4 ¥} speict 99000
A5 ok mar g} el o] oyt moy .
i ostat

B ool 2z 4wy ojun
doll oy BRl=ote] oo Al x4 Sebal o idbies

)
|
! rondoin variables,

' 5 A& HEAE o] MEH(¥E
Flole BEEEU TN Eagd s
(U)ol Z70ofl utet ¥3tshs QAXE o) &

[ sel the numbers of
i;l, Ii%)»l‘_/i ‘{}%\Oﬂ [;H .5\"] /i,§ 11;( x__::_—Ei | rendom numbers

{ 12 be generated, i

& Hdm el ur Ao s
Q.

d BB B wRAus HEHos _
AR e FY 2MER s ddye] | ;e;:aii;ixii‘.?;‘“’“ '\
& Al fR3lcir) ¢dsdol 1ol 1R} P

- oy

(r\mrau a random 1ar areter

with an indpendens normally : .

! ditributed density function [ [Store!

. [ and L g

N . - &) . . Set a random runber vygual to

PR oy SN ! DI

g gtEruEg 2k sic], [ S i AT S T

e Hugwie] 7L & 72| ke

: L |

el Fugeelde 2gdde A4, o

o] wEgol WSty uwietq FYFe ‘ e |

AAe dsos guHoen IFame e
MYg PEolN HUD HWES FuA R

EF )M SERIYSoA BEHYH O I Caleutate stabistics of j
) ' response random variables

F(U)e] 2o wtel HEFH= NAXE o] P
B3tof MEBEZAFL] ol oyl slEH(HE
Bol olela edxe]
guer ety g

g

. ) & e g 2 & .
= })ﬂ/‘]a /:‘} %Q]E} TI‘J 175(7”\ 175(‘\”1_0/] 31"’“}‘2-}632_}%011

i
E\'
1o
L)
flo
™
r)~
i

D7E BHEL sjae] A1gH Bl
5&

Eo 3 EFAI 1.5cm, ®ol (H)7}300em

S8yt 393 ANHez dyy Y q
o3l URTFE (540kgf/cm®)?) 7} E(Column)
S FURFVE ol BIUL Hsiod
L. % ¥ LI Ab 2 1) e
S EHAUY A wguch EBagpe 8 CIHAELR W dRAINE 0.00
ojiL % H| = 022 §lejct.
£ ABdoly uzAe 13 4of gy O HEUI et
- %} L= § & PR E-2F FHA =
woack, PMUAE A HpoeE. L 7]'6‘°ﬂ tf H2 25U A
g 5).7).8)
HEVAS WY HF-dRAE 2y TS Ueht gy 90,

—235—



-t Y] TFst
Theory
~= 300C50
[=
Q
(@) ’
X 532000
1=
[0}
S 300000
30C000
=
J’J 10 20 30 40 50
curvauture(rad/cm)x10%6>

re@adee] JrAE-TEWA

a4 5 17

EZ J1Tol i stEHe] wAE= Ided

Ureh} gieh 99

80
8
=
e
~ &
he)
@
o
& 5 10 15 20 P
deflectionfnm)
19 6 DREFIAESY SFE-H R
5.8 =2
2 Q78 S¥slel theat g AN
2t
(HRZ=EZIe ey JFIEHLS AjcielE
EYo] FHygstcta vretutcl.
()27 =3z E7 H uleld FHH
X7t Festr] dfFol ¥ EYHe HAo

Zolzlmz 27l WP LA HHEIP ol
o2& A|zte] FobHria Yehrl.

JNEUFNEERE AEdHld AYHES AHE
stz HAE Aol oy delel &3

ol A€AZT vy AL AsE 3

2 olch

#aogd

(1) Yoshio Hiramatsu, Kiyoshi Okada,
Yukitoshi Oka. , Vataru Koyanagi,
Yoshiaki Mizuta.” Designing and

Constructing a Stiff Testing Machine and

the Deformation Characteristics of

Various Kinds of Concrete”, JCIVol.24,

No.260{material), Jan 1975.

(2) AC1-363, “State of the Art Report on

High-Strength Concrete”, Journal of

ACI,Vol.81, No.4, July-Aug.pp.1009-1056

1984.

(3)Building Code  Requirements for

reinforced Concrete, ACI 318-83, 1983.

(4)Park, P. and Paulay,T., "Reinforced

Concrete  Structures”,John Wiley and

Sons, Inc. New York. 1975.

(5)

Loads,

Hart,G.C., “Uncertainty  Analysis,

and Safety In Structural
Engineering” Prantice-Hall, Inc. 1982.
(6) XERK, FHEE HBELE, "33
E avyy-toBE®”, Vol. 32
No.10, October 1994.

24 Je 74
EQAE2ANE WU 2= TALEAF A
AT, 1992. 12.

T A oS ol BY 1
F2ES HHYP oo BT
o L 11933‘3};}{5_};1

e L B &

JCI

(7) 27 AL )

7141-92017,
23,
EIEIE

’:}. A ;‘ e CorEgE D



