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The Analytical Study of Axial Force-Moment Relationships for
High Strength Concrete Structures using Reliability Theory
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ABSTRACT

The main object of the study is that axial force-moment relationships for high strength concrete
structures using reliability theory including probability conception. And mean stress factors and
centroid factors proposed to high strength concrete structures using reliability theory. Finally, The
established experimental data for axial force-moment relationships are compared to the analytical
data for the axial force-moment relationships in this analytical method.

L ME

SUALE M E Qe 27tk Avte] 362E ER, A2F2BEL 1A=, AFNPLEA 1
7e 2aldee 487t F48% 1 U =3 AMES] BEst AF7IEe ¢E, AT A
3 gz e Aeses AAHCR 58 W97t =7t 3, 1980ddel ok wiF, 4, Mt
GEdME $AZE 1000kg/cm’e) TRE EAHES AU 1FAE, 2F S IR=FTIIE,
207 23z e AFAG @Fgd U@ Q77 Bol A8 H3 k. 2y @A tA AHS
81 e olgEL BE AE FTIAYEE Apgate] APP Al ZAR BE HHE FolA] A}
2897 W 13 EIAHE o3 e BHad ¥ ®wol WEdR k.

D AR (REFIET 24 74 B, FHAL
2) AR (FAYFEY LRE BFAYEY, IHIA
3) se@ Y Y FOEHULT ESF U TS5 FHRA
4) sees 2P TLFBUGL 25, FEEA

500



2 HHiEY X

AT f:EQ 715 g A7 1931 ACT 318 AN UM 56470 71551 A o] i 4
¥PAE wHSEMN EHAH oz AFRHUT. 1 Fel 1951'A9] Hognestad’} #3133 frdEe(s
)& ¥e 715 Y A& SHIEA ol diF A7/t n2HUG 19608 D Futsld Eole
A 715 SRZA, FAAlele] A5G, 71Fol FRE ANAFA vAE JPA B A7)
AlatsEon, 19649 Woodes AMTZREL AT RAAEA 0l BAE W8 F3siad ¥AE
AA#E s AL AFstAy. 2¥8A £ A7 B FEAQ Jde]l TS Ue A4
SEE7EE AlEHolA W) olfstd IRETIME FZEC Y HY-RAE P (axial
force-moment relationships) , 3-8 Al4-(mean stress factor, )9} =4 A 4 (centroid factor, 7 )&
B oMo AgEe, AAHE gez IR=RAES] P2 JHSHAATS SHASE
oty ¥ Mo s HHFH Avte] nPcEAHE @$F HH-TAERA M J]E 4¥d o]
ele] nPEEIAGE FF HY-THNEJATHE WA P ES ElFP-& YF5s=d U

3 SY-HYE [ YN SHEE
31 329 8Y-HyE [z

Ao ¥ MY S THARGL J|Ee B2dpAEd o d¥ez TR Ad SAFHeZ ¥
& 4 e 29 319 e BT 2d(complex curve model)-& AHE-EIHTH

Fs
i
FSU b= — — — — — — — — — —

!
l
l
|
!
|
I

AJ\‘ i

Ey EPSH EPSU &
I8 31 e S-S INDYEEIMBH)

S
Lo

32 232|=9 Y-HYE MDY
2y ooz 27}t 400kg/cm’~500kg/cm’el AP olE FAIM(¢$10X20cm) 200749 A

gulolelg At oiFAARMA Z BERAY b5l JEUAE o8 BTHAAEHE o
g8t AR EFAYES] A FoFA AFFHE 29 329149 o] ndY HAUG.

501



f.
i Fa=60.51E$"™

0
n
©
i
el
n
fu

Fa=2.6833x1dE2lS

FCP

FCP5SU

FCP2C

Strain
unconfined concrete

EPUPK Epsvc/) EP2C EPUT

a8 32 232|e9 8Y-¢HE JM2Y

400kg/cm® ~500kg/em? o T BHa|Eo] HS

gl AB (Em < EPUPK)

Fm=60.51Em®™

Fm=11.24(2.00 X 10 FCP+6.31 X 107"°+0.8 X 10 SEPUPK®%)°75 ‘ (1)
9! BC (EPUPK <EP2CYH| A ZH2)

Fm=268x 10°Em™"% , @
9! BC (EPUPK<EM<EP2CI(TLY 29

Fm=FCP[1-Z(Em-EPUPK)] @
H]7&E 232 E0f cisiM =

EPSUC=FCP2C

Hod CD(EP2C <Ec<EPUT

Fm=FCP2C )

SHEYH2 O A7 TIYE/ R EHAAN ARHTD e FAdLe ol HgdE
18991 X EM(parabola distribution)&3¥X¥ 9] o]80] PN, 1904d ISR HRY
(rectangular distribution)®] ©]&o] FYPEHUT, A REFZ ST IAHENME S/1EHSHET) &
A3 olgoz Yol Holh T uRE FAIYEH diF d7E ACI 363 T4 E B9 g3 4
A ZtE SEEYE F3o IA=TIYUEdMNE HEREZAYENN JYE o822 ulgoz F
S7HEYHERX S AMS-She o] oztel AP oz vely AldE $E8e Mg e uay
Fdort Ava wix g a8y P EEAYE g 8 E¥E 7]&9 kent-park A o)A
ZEE ¥IPAA AL Zo] FAolt. AT Be ATAEA oA A8 HMH WYy
%3t Fdo] Hojztn i}

502



4. siA{atgl
41 2EFHEZ AISY0IME TYSI7|9E BERYE giso] ME

RE EadE FREEL BUAUY U4E EPHT Atk A Te 2L WSE AYSR
. 1

(1 A B

@ w3y 72ES FULERE

3 Azel vAAS |

@ A FEFEN FEAYS

) @AYE 72ES) RS IPAYE

6) 24@Ae]

EEAE A4S SE9IA4 Y A44A AL RAFr)9NEo AAY A5-E =918

(7) REAE FALN g Ay AS
8 J—‘—%% AALd 2F e AAY A5
9 FFAYALA EFFe A=A AF

42 SEIFHER AlBdojM siAwy

2 AAdME £ALE de TREY el A BB/AE WS (uncertainties variables)E
Aoz JeElle drioez HYe #5484 (taylor series’s expansion)® ol-€3te] 2]g€q ¢ ¢
JEGAY W5 F2BA WESS e ERAY TR A58l AYH B (linear
relationships)% A28 AYEAGTAQ) Y (linear statastical method)-2 ¢]-€3gEd |, o] WY e
BFESE OG5S olg, AFE AEHNAYHE sty FZ2E UEH FEAQ Wse) $F
2848 ‘ﬂ—’ﬁi olgsla] FxEES UWHE HYrsid AFAHCoR FY-RUE FBAE ARG
LR EEANE YY1 4 (400kg/cm’~500kg/cm’)E F=317] A8t AAAQ SHEXZHE oy
33 AU ESYEYY SUISHEYE AAEEAYUES] ¢E ¢ AFASE EAYE DAY
P melze HYwPA-L FHHH G2 I

P=(1+8)/2% af.bkd + 2 f,(As+As") 5)
M=(1+B)/2xaf. bkd(l,[2—7y) +2(feAs+ AN I1,/2—d)—Pe ®)
P=af.bkd+2 f(As +Ag") )

503



M=af. bkd(l, —rkd) +Z(f; A+ Ay’ X1,/2~d;)—P e @)

i Ast SHA52 4(9),10904 9 gt

a=*—'ﬁ;:"'— ) 7=1*——ﬁ;€—m“—“ (10

29 A9 4% o83t BESE B8 =9, ©1889 taylor's serieslX o] W& zheksis
of duig AA YFE AlEHEE ol8sE 2 AYe 1Y 415 B

Select random variables

and number of
random variables, m

set the numbers of
random numbers
to be generated, n

Read a random
number

Generate a random parameter
with an indpendent normally

ditributed density function Store
and R

Set a random number equal to y

YES

NO ,
J=m/
N

lculate My,
cale %a% Moy /Mo
Nay, Nag m
Lude A:/A.

Y
Calculate statistics of
response random variables

a8 41 BE{FHEEZ AlBHOIM #Y MT

504



5 Wi
5.1 sMgn

2 §4EE £Y5 AFETIAYHEC g FY-RAERA S g3 22 ZES AU
P-M Diagram

P/Po

12 conpressive strength=42ékg/ced

ACl 31BR block(analytical data)

0.80 .
— Trapezoid block(analytical dotol average stress factor=0.84>
0.60
0.40 Tvopezold biockl{anoly tical doto, aMeroge stress foctor=080)
0.20 . \
Semeee—ees Trapezold block(expermentdt date)

///
v

M/ Mo

3y 51 DY=EA2|EQ FERIUASTO i KY-DUE 2

P~-M Diagram

P/Po
compressive strength=426kg/cng
12
"°Q;%\_\</— AC] 318R blockfonalytical data)
S
0.80 \
— Tropezoid block(analy tical datol centroid factor=0.30
0.60] .
0.40 Trapezoid block¢anolyticol onta, cgntroid foctor=0.23)
0.20 /<
" P / e Trapezoid block(expermentgl dnte)d
,/v 2
P
0 1 2 3 4 S 6 7

M/Mo

08 52 D232 EQ SHASO Chst £AH-DUE 2y

1) 8 Az} olAs =FolrMgt o] uREEIYEAAE At # 3FE¥L HE3de ol &
Faivtan vebgo

505



