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Development of Concrete Material Model for Nonlinear Analysis
of Nuclear Containment Building
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ABSTRACT

This paper is mainly focused to develop new concrete material model such as ultimate failure surface in
compression—-compression region, hardenming rule and cracking criteria which are basically used in the
nonlinear finite element analysis of nuclear prestressed concrete containment building. From the Kepri's
experimental results, failure surface of the concrete based on the elasto-plastic material model is modified
and new cracking criteria is proposed. Nonlinear FE analysis program using a new material model is
implemented to analysis plane concrete. Finally, numerical simulation to compare the performance of the new
material model with experimental results is employed. The numerical results by the proposed model in this
study agree very well with the experimental data.

1. ME

A AYAEL ATLAN PASER) IRFES AUSE AT dold 4Be o) WA &9 T
J AgABe F2A AS AZeE 4L BEHD o2 9ak AN A EE ALa] 9
@ A7E Sgsior 90 A2 999 Aol U Do) ZUHEN AdAL A IS ARE e
o 222E ol% LUN Yol FATAUCT AGAZeA 7Y Aoknia LA WAFHRS F2gas
E 9z Azsle Agage) #LPA FAYHY £2L A9 AW FA 6 AGO? ojg) e A
3 Whstel AR e) IIYLHAL A FIRAANTZIAL AL 3o U APl E5Y 2
e FYTAAY ARAFE AR AU A9 A7 AAHD YO sz AN D 2
E ARRAL ol 43 dlAuyo)l BRE AL ohUX T AR AHHe Fol7) PN O F2E
o ARH 54S A WGP 4PS olge] ATRDE AL Ao Washh

» AT - BRYAAAFL - BAFEFAFA - TR
o QY- B2UALATL - AY71ed - B
sax 34 - FRUSL - WS - FIAL

-312 -



ZAYE i o}F SHAHE vfFo 2 AYUE A& A% 22

)¢ WeolA o] EHE T
X E AU 348 dux g

=
ZE Agrds E3352 o] A3 FA AGAE 3§

)
|&
U
W
o)
fo
'
u
E

2. 23R E ¥RR2Y

YN Zazle FR2AL dutHor 379 $FENFoz AoF 4 g}, T} LAYE F
Z#Ao] golMe AT Bel L3 4, F e FHENTF R FH2AE WEAE F k(5 WA
o] =&dAE 4 (D 2ol F 79 SHEUYFH} F A9 viA¥sz FEIFE F3A

F(& B)= [ah +364)* =0y (1)

A714 a9} e Z2ES A7 wrfEsol SHFASHULE 15 Yo H 78 £ JUrh
agla L3 e A (2 4 Qe HoHE Y ERFoj

K
3
fr

L=0,;=0, +0p+05 2)
1 1 1 1
Jo = o 885 = E(Uij— Eo'kkéij)( Ukk5 ) (3

1
= 6 [(0'11 “022)2 + (022 _Uaz)2 +(033 _Un) ]+0f2 +Uf3+0§3

A71M 0,9 s,;© A FHSHF ADSHY WMFe|n b= 227 Lek(kronecker delta)o]t.
2 (Do FEIEE 339N ¢ (principle stress)3to2 Veh)W the3 2t}

1/2
floy,09,05)= {oz(a1 +oyto3)t %,6[(01 — 02)2 +(op— 03)2 + (o3~ 01)2} } 4

A e 32 38N ZAYE AN EFHo] e golnz 4 F2AXE J3 T3 FAF G
(o5)o] Folzt 7Hgsd 4 (5o 22 FAXFHE FgF 4 Uk

flopon)={a(oy +ay)+ B[(0? + 02— 0,0,)] }1/2 5

A71M Ands ast fr 25 $HLY 2FH2REH 78 F Atk 1F SFUFo2RH HUF (o)L 3
1% YEAE f o =2 0 goln ol FIHESH (o) 2org ten Zo] Yehd £ itk

0y = (ao1 +,30?)1/2 = (afcl +/3fc’2)1/2 (6)

-313-



A (6)S i o s A,

o,
72 gaged gd 2% 9EEYV0ERH 0 =0, 9 9 YR S| 1170|122 4 6= e
Zo) & & Qe

00 = (2.34af, +1.1726f,2)""? ®)

A @) A (D& WYL 0 =F/0|22 wiAds & 37 o] 2F Lk

o=t = [23a(7.2 - £, 2+ 1.27%7,%] ©
. B=1.379878 (10)

A4 el A 10& BYsHd
- a=—0.3798780, (11)

o,
4 G0l AZAF %2 dART AAFTA Fohe $PRoR PRYSE YR e 2o,

Flo)= [1.379878{(0? + 02 — 0,0,)+ 3(2, + 72, + 2.)} - 0.37987800(0, + )] =0y (12)

a9 10] EAS ule} Zo] EAEY FEHo] YFUFZAES B%E YoW 2785 H(initial surface)
o x2sln 2AEY FEEo] o] AFS FANA A H(failure surface)d) T2 71 AHAHAF
ok 24AIATL 24U B B¢ FEUY o5 HYdled 2HFGAN FEUY o|FL
247387 R0 AN FELEY FELANFEEY AR MR E o] =RAME A4RASTFHeR X8
Agele] Subd 73R D(isotropic hardening modeD)2 &3t}

1
oy = Epe— 5’;;6 (13)

-314 -



714 By 7] @EAF0I e AWUFE 2L ;= HAEHo FSste AP EdkoI
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