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Abstract

In Taiwan, the radioactive waste is classified into high level waste
(HLW) and low level waste (LLW). HLW is referred to the spent
nuclear fuel (SNF). LLW is produced from medical, agricultural,
industrial, education and research organizations and nuclear power plant,
etc., and the major waste from nuclear power plants due to daily
operation and maintenance is approximately 90% of LLW. The low
level radioactive waste output through reducing the production and the
volume of radioactive waste is significantly reduced. However, it is the
best solution to dispose the waste in a final repository. To construct a
safe final disposal facility for such large amount of low level radioactive
waste, it is needed to systematically study the durability of shield
concrete and the evaluation measure for final repository. It will be able
to establish a reliable appraisal pattern to match general requirement for
300-year or 100-year lifetime. However, the durability of the concrete
structure is affected by so many factors, including chemical and physical
ones from concrete materials, mixture proportion, concrete practice,
exposure environment condition as well as the possibility of the
radionuclide leakage. The concrete shield structure is needed to be
strong and tight enough to conquer the environment attack and to
prevent radionuclide leakage diffuse through concrete body. Hence the
measure of the durability of the concrete facility should be considered
on all aforementioned points, and a reasonable appraisal method can be
derived. This study, the present stage mainly to collect international
experience of appraisal the durability of low level radioactive waste
disposal concretes facility and the related research works carry on the

analysis feasibility appraisal. Plans to begin appraisal of the concrete
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material related durable factor, from mixture design to the construction
phase. Therefore it is first to begin with appraising the concrete material
durability. Further discusses the hinder performance of main nuclear
plants as it is exposure to the radiant as Cs™> and Sr”° and its effect on
the concrete material nature and the influence of the splendid attire
vessel radiation leakage. Finally provides the reliable durable appraisal
control pattern by processing P-D-C-A cycle, to build up a SOP, so as to
guarantee the long-term security of concrete facility, suitable concrete

container and concrete structure.
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Structure of Disposal Facilities and Cover Soil

Structure of No.1 Disposal Facility

*Plan of Entire Site

eCross-section View of Cell
(Viewed along a-a Axis)

A:132m The waste is

B:231m arranged in 8 layers |
a: 24m measuring 8 drums

b: 24m A across and 5 drums

deep. The waste
packages are
placed in 8 rows by
5 columns on 8 tiers.

eCross-section View of Disposal Facility (Viewed along b-b Axis)
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24m ACross ——=p

Waste material Cement-based Backiill
Bedrock . . .
| T Drainpipe and Ing an P C "
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Rl 28 2 do Bk Bl R E[22] YR AL T 0 H
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HoREARFEDHRA P 2R A ERREDT P R
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2 2-1 KR HALE Y P AR 2 4p B2 3 [53]

Element Salid studed Meochanism Felerence
Group 1 CSH Elactrosatic sorpiion™ k]|
Group 1 CSH Elatrostatic sorption to silamel™ =l
Al CSH Substitution for Si %7
Am Concrete Minerakogical oomtrol [13]
Am Concrete Surface area control [13]
Adn QPC Via hydoxide species L]
Az QOPC Sarption onts CSH 31
Az QOPC 205 substitetion i ctiringite 132,341
As O Ca-As congpound fonnation 132,33]
Ea C3H Substitetion for Ca I52]
C{Drg) Mortar Electroatatic sorption™ [34]
Cd CS5H Immobilisation within CSH strecture  [R1]
cr H{T Formation of Cal—Calla—Ha( [44]
Cr Concrebe Chemisorbed layer on the surfee ]
af CEH
cr C5H Chemimrbod on hydrated Ci8 suwrface  [47)
cTr {Synthetic) CSH Freidel’s salt formation [37-39]
Cm'~  CSH Incomporation in CSH [21.22]
i~ HOP Procipitation” [15]
COR~  Cement Adsorption on colloids [36]
colT HOP Floctrostatic adsorption onto a [37]
positive sitg’
Crllly Hydrosammet Inconporation by hy drogarmet [53]
Crllly CEH Si substitution in CSH [&1]
Cr(llly CSH Al substitetion n Ca alyiinste 1211
hydraie
CrvVT) Alminate Ton-cxchangs with OH [E2-84)
CHvh  OPRC S0 substitetion i etk ngite [30]
Cs C3H Aluminste 5
Cs CSH Electrostatic sorpfion™ [15]
Cs C5H 4]
Cs C5H EBreakape of silicate chain i3]
Cs Ceoment Inzide agelomeraied silica particles [14%]
Cu CCF Procipitation 156,57
Eu C3H Adsamption [25]
En CSH Surface complexation or [192,22]
procipiation”
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£ 2-1 KR A E P A 4] 2 4p B2 7 -5 [53]
Elenent Solid studicd Mochanism R forenee
Hg Etringite [&E]
T Alsmina cemvent  Replacement of OH 509
r CsH Elestroatic sorption” [151
r QPC Electiosatic sorpion® 491
T OPRC Tnsoo rporation 4%
Mo(¥T) HOT Cabioy and Mo-subatiuted 121
AF_ phase
Ta CSH Substitution 71
Ma CSH fon exchange 1181
Mi CSH [15]
Mi CEH Copmecipitation or surface =0
complexation
i H{T™ Coprecipitation or surface [56,91]
ocomplexation
i HP Formadion of LD 921
Np O Sarption followed by reduwction 23]
Pb CSH Linked to silica tetrahedra in ferrie [53]
Ph CSH Formation of Si—0-Th bonds [54.55]
Ph CCF Procipitatice® [56]
Pk OPC Frecipitation™ [58,59]
Ph CSH Sorpticn of Pi{OH); [53,54]
Ph CCF Substitution for Ca 157
Pu Concrete Freferential on cement paste 131
OWeT agere galcs
Se087 Etringite Formation of CaSeld, 58]
Se(i”  Euringite Electrostafic sarplion® [5%]
Sci”  Etringite Substitution for S04 in ciringite [5%,71]
and monoselphaie
Sn CSH Ca-stanpate formation” sopiion a8 [27)
Iowwser oomeavtratinns
S0y CSH Sur face sontion [76]
Sr CsAHs Subditution for Ca [104]
UMW) Formation of solubility-limiing [26]
phases withCa and Si'
VT OrC Inncr sphar: intemctions [23]
UWTny OrC Formation of oligomernc surace [23]
complexes of p-rr:cipiuu"
Uy HCPCSH Calcium urn ate pm&pilue" [27]
upnTg  CSH Soaption 28]
VO, OIC S0 substiution i etringike [30]
Zn CSH Linked 1o Si tewrahedra in C3H [53.54.82]
Zn CCF Precipitation® [56]
Zn Femite Formaion +f Fe—0-Zn bonds [94]
in fernie
Zn CSH Pecipitation of zncate phass®™ [96)
*Flectstatic mechanism implies opposite charge on the sorbate.
"No indication of concatraton al whick precipiiion bhogan,
“[Cw{a)] after precipintion=1 ppm
450 hubility limit 107 ™ mol dm ™ [99].
[Py ag)] after precipitaion="9.4 ppm.
XV T{aq)] after precipitation=10""-10"* mol dm ™,
FZn{a)] after precipitaion=27.5 ppm.
. %\' s
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2342 e £ S B MG 100 £ E AR R R R i 2 4
AT BRI A AR I VRS o MT Y RR B ER L TR
Bz RS s B ARES BoRE% (EF 2 Darcy’s Law) o

& fd 2 s i dice F] 0 2 AASHTO T277 (ASTM C1202-93 )

}é‘:;i«f‘%q*g‘i}g- v BB EIEGR RS b 4 o Flu &
Lok G B g 4 A 0 T BT BRI O RES NIV

koL 0 R B et A e B e £ X B R
%*i” E R F I FPIGRF T HE T EBRBE DRIEE
boo MR F AT PRI AEE RG] T4.8%107mYs 0 it &
ER G 75mm> £ 54 S KA 83 kRS 04% (CKFEE
1.6kg/m®) #F /PR L 60 & o 4 HHETASERE A B o i
I 1.6kg/m’ & 3 ERF > FERBEG - TLEF L FBF 5o 7
é&ﬁ#hﬁTﬁﬁ4*%§%%WL1L&? FEFLl €
BoFRILAEE U F B GEEFITHIRBE G A
60 £ o F 4-1~42 ARG NPt 8740 £ 4 a4 %Dw,,
A2 vt e B G PIER S AR R A 0 RS (W/B) &)
W04 FHITHEELT0RE (<1000 B4 ) @ & 35 i
GHF F OB AR R R0 177 (Pheid %) fo 1/15 (e
W )oom FURB R T A H KRR (90 X =60MPa) > BT AFT
TRV ABESHASTR T ER AFRIFZE 0 0 P
T AT AR g e vt W/B=0.32 4 0.4 5 &8 28 X 5 > 12 Fick’s Law
(%= TfE) B7 2 33 HiEs%k > o RFESR TP 72& = 2 Error
Function & p] > % i 3|5 + )l%i g A4 E (04% kik £ ) B s
A A G ERGIRIEE L FERTR Y 2 F T ER G
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3M(mole) » 3+ & #F it

B 19500ppm % #

1440ppm(0.4% weight of cement) > & #7f #H 57 & "L RIF P A7 T

2 PR E T

oo &P B AR Y et W/B=04 %FEE 5 R 40mm 4 FH
* ;}@uﬁ—;ﬁ@ E R % 75mm >
5 0 5 b AgT

BIPRFEE AT 0iE 100 & 11 b o s
@ 60& (WRAFL Hicth) d &5 04
1A B PACT % FERA L
25 Rk A (Z75mm) chm T o PRIFE CURT B 'K

A=

St P 4 e B L

£ % &%J#

GEPERI R B SIS T ey Sk
kR R BMILFREINZTFER

ﬁo

Hvd ik % AcB 4-1 1o o PRARE USRI £ 4-3 47

7

4%51;:—1 o F]pb B3

o414 £ A B A FR R R(T77]
Edoa fie vt W

Ol = fi /B 5% & 60MPa kR 430kg/m’
U E 450kg/m’ # 45 kg/m’
i+ W/B 0.34 7 705 kg/m’

P ] 10SF (7.5%% %) | = & 1030 kg/m’

# % B 5 10% k 145 kg/m’
o (ASTM C1202) <1000 & 4 | 1.8 1/m’
iR 5-8%(=230 xz m) | 5 ¥ | 3.2 /m’
¥R RS ik <4.8¥10°m%/s | §# 7 & ®F &

T FE % #k 50k Q2 -cm BB 180+40mm
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% 4-2 mf At dp iRt ) [77]

Diffusion
s Coefficient(10™''cm?/s) Concrete Charge Compressive
W/B | W/C . . Water Resistivity Passed Strength Remark
(%) | Air Curing )
Curing (KQ-cm) | (Coulombs (MPa)
N | AT | N A
Canada

- 50 1000
0.32 1 0.34 | 6.79 | 480 > < 60(91d) Confedreation
0.32 7.32 | 55.88 43 887.4 65.36 Ec(I)
0.32 6.21 | 32.83 65.5 525.6 65.51 Ec(M)
0.32 68 539.1 77.1 Ec(H)
0.36 45.5 942.3 64.64 Ec(I)
0.36 68 620.1 63.85 Ec(M)
0.36 74.5 778.5 69.29 Ec(H)
0.4 6.58 | 61.13 49 955.8 63.52 Ec(I)
0.4 80 501.3 59.68 Ec(M)
0.4 80 723.6 64.14 Ec(H)
0.4 10.3 8209.8 57.32 ACI(II)

F04-3 RAAT Y Rt B 4 £ 4 B 4 o PR A% & AR R [77]

Cover Thickness,mm W/B | Service Life, Prediction Years Remark
0.4 103
40
0.32 129
0.4 161
50 Research
0.32 201
0.4 364
75
0.32 455
75 0.32 60 Canada
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530

Test Age : After 28 Days ‘l)
500 Clhloride Ion Concentration of Exposure=19500 ppm %
Thresshold Value of EC=1440 ppm{0.4%e of Cement) at
450 = e
o W/B=0.32 &
= & A
ﬁ oD o W/B=0.40 B i
e 330 % W/B=0.32(CANADA) Ja" e
& ial
m 300 ----------------------------------------------------------- c-?. . s
"a r'; E 4-'#‘.\
o 250 .
= R - &
= 200 e S
. Rl 0
150 e
wn T e S R oy :
100 E v & _\,.—“"l':r—- .................................. :. .................. 0
AT e 1 . '
e FEL £1 e 1 . .
50 ,’8 ' : :
R ' : :
S - .'

20 25 30 35 40 45 S0 55 60 65 70 75 8O
Thickness of Cover {rnm)

Bl 4-1 7 I iRk & & 22 BC PRIF# 'Lz M %[77]

4-5 s BRRAFRERFI BHL P X 2RHF

RFAREY BHRFE IR LS p e TR
R (BAR) F2E2EFPERDFTE RO SHEEY I
FAEATY J TTRB T AL ¥ RS 2R E g
LB o d A AT B B g H A EARY g
PRIfEOEFRY 82 B BRI ErT TR
R R o A H IR R F KSR RS B Hat A &Ly
LA - o R B4 (@ * 271100 # > P g E -
FREFERKRF E) R Pl SRR
BEFRY HARYZ AT 300 £ (MRS EED)
MEE e SRR R PR SRR A 59 e RO R A
FrRE BHIIRBELT R £ F GRHRTE 2R BEX
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BE AT AL SlAC R 7 e T R R

?ﬁﬁﬁﬁ4°m§ﬁ% GehE B IE R ARG VLA R

S
—
-
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“hig A PR Y R T A S g B o R e e
G oo B NEF At A ERY MAYE i ERREL FH

BAARRS FE AL T HIEREI LB FS R
gk e on G fE TR A SR G IR 2 (K
o) G (He s 208 %) o d 3 PR

4%”&ﬁ%t‘ﬁ SREFRUMG - RIFE  AAMER
,‘11"7* 22l 5 el r]Lu. , x;:rmijf«», > #5‘:’ ﬁn%ﬂ&, 1) f'ﬂ%iéfﬂ"ﬁ_%‘ﬁﬁ
PRFEIFEFELL o P FP KOTSRS s R R

s A uE a%ﬁﬁmmm£wﬁﬁﬁﬁﬁﬁ’%ﬁ%ﬁ@&
NEZGARBET T FRFORE A EAFHAL 2 Sz
L Aesgit » Flm sl L EIF 2 H A - WA AR &
FWEAFDEFL e Lo i %%ﬁﬁwﬁéﬁmag;zaA
P R R R 2 A A MO AR
,%@ﬁ%ﬁﬂ@’ﬁﬂiéj4wpfibﬂﬁ<ﬁ@£$ﬁﬁ%
0 1 & 10CFR Part 61 #73R €in g HfE R ik B4 2 § 132
A T HMBEFB2T 28 (%A) UBL HC @ AR @

N
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PRARE LRI GR RS e A RS T S8 e pa g
¢ irgr 2 o RES M AR £ et A (@R R =
S E R ¢ S e SR 0 TR AT BAA

£

e % &7 B m}j’ ) ERCILAE s S U= ]‘ﬁch ﬁ’}igﬁff&f}i%’

(R <045 kA0 2042)0 B4 TF 5% A& (=42 MPa),
{‘&? . ,_Lg: o l}‘]LLL s &@*&T%*Iﬁfr}lvbéii &% \_ ‘E}F;‘%j‘

=\
=

R L

46 AR F 5 UGS F BRPROILE 2

bed SRR R RS R G ek M EE B
WP WL BOAEY g - A2 EFERERALT 0 BT
2. PDCAGHZ - A -1 1%-5 I )i A2 > 441 SM( X #8512 p472) 2 B
hFAEE 2 TR FAREITERS(SOP) Bl RigEd T = %
%ﬁmfm&fﬁ%ﬁﬁ@ﬁwﬁ@ma%&m@%%@ﬁﬁ«
Bt (wib)2 B 4 B 4-1) © % 72 PRAEE 2 100 & % i35 Bl A

4-1 F 100 & =% - kT 4 gL LB WB=0.32 pF 0 %
HEAERITCZE TSmme d BTG TE S SHE RS
Moae RS H R Ryp o 100 £ AR 04 2 032 FF 0 R
BB A& W G 40mm fe 35mm > e e R &7 R pE A e % & 3 3] 300
£ Bl A A B S 69mm e 62mm (11 & S FEATT % o
FAp P S aha kR ) o HE 2 0 RR S A A M E U g
WACGE F R G H 0 @ FacE F X 0 W/B kizdl > W/B g MR &
Ad FEAERTARR S (FH35H7 0 ik ACI fievt
BRPZRAS BT RAFES ) R ARES Y AL E A L H

B QCE QAL e p AAF & o FE RS BTE B F

=
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EREE > § 7 HLAAIR - RS EH > ATl TR
TRINAE a1 > T2 PR Finka p R itarsl g
R Adaf AR PR AR > REZARL A2 T2 R
Fl =B R+ Lt B SRR SRR~ @ EY
ity P2 CEA Baoe o FH* 5 EAF> d mm- g m-nm
B e IE SR o ARBp U 2 WG R & ATE 0 100 # LR
300 # R GE FERFFMNES T A 44T

_ x AR
& AP 100 = 300 =
1 # ek £ <150 kg/m’ <140 kg/m’
2 kb (W/B) <0.32 <0.26
3 k&t (W/C) > 0.5 > 0.5
4 | 28 % BB % R > 420 kgf/cm? > 560 kgf/cm?
5 w=EREE R = 40mm = 70mm
6 | % & F %% ik <2*10""m?/s <2%10""m?/s
7 56 % % [E B > 50KQ-cm > 80KQ-cm
8 56%*?“’?’” <1000 % 4 <300 £ 4
H oL
1R R P ik e @ o~ BAE RSN TP s
BB ARk A
2R G ¢ e R AR MRS L F T A R
B B e b Bl R D R A B MR R A
3.R R I Y B R ZAEY N e 3 Rk R
4. R R I 3 BEG 2B FREFRAET ST o

PR URRY FERP BN AL 2R ARk
ks EEE B RSLEE S R SRR R

Wosk kA R - R Ao B2
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(Irl:/}t"’ ad ﬁir/{ %& -EF‘_%" ﬁi ’:F—*ﬁ'
5 Hp 2 & “f# » 3 )Lizg'ﬁ’];%]} Rl = el R A |

o FRERERF LR RPIER IR A I LR SEF
Rt FEPARI AT R T FE A I AFI LR
B 2P Esk2 148 H B kie s 2PN B R EE R

Lo PRSP R 2 AR T Aty 3 o d 2
BT Nt ot 7R %ﬁ d T Foy B4 1 42 (Computer
Aided Engineering, CAE)in¥ » » 2 2248 T G #t & 4] (Virtual
Prototype) » A #7111 ¥ 2302 d T "Gk (735 5 & {4t - ;{gi?‘f
PR G 2 R EHRIEHNFHE DT FHE ERMET > Tk
MG D ET Rt A A T RE Y Bens N 2
2 GERER D Y BT A R HER TR R E MR
EHIES S Ea R RIEE S S8 L il W
THW 14 (CAE) ¥ % a2 Bl > ¢ 2 A
BB i AR TREATE CEF R AR T
3 A PenficE > 2 0 FAcg U~ %2 (Finite Element Method,
FEM) ~ 3 *3 £ 4 j# (Finite Difference Method, FDM) ~ i# % ~ % 2
(Boundary Element Method, BEM) % - i7# %k » x %3 i T "of!
Felig A RN > TRITRE e e FRENFIR
BT I A SRS BT 1L T
l%‘ﬁﬁl%‘ﬁﬁl%‘§§ﬁi%lﬁ‘“§1%~ﬁﬁ
Brardgl ¥ 2 3 A1 REP PR BRF o
OGS IR f o2 ¢ ANSYS i P A E AL e
A ER £ ko R AR E Rt - o ANSYS et
B SwaRIL s KR BRJEZ X o § mw IR R


http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/Cosumer/AppCosumer.htm
http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/Electronic/AppElec.htm
http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/MEMS/AppMems.htm
http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/Aerospace/AppAero.htm
http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/Aerospace/AppAero.htm
http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/Automotive/AppAuto.htm
http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/Defense/AppDef.htm
http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/Medical-Bio/AppMedBio.htm
http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/ChemIndust/AppChem.htm
http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/MarineShip/AppMarine.htm
http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/MarineShip/AppMarine.htm
http://www.cadmen.com/sec_page/product_solve/CadmenAnsysWeb%202nd%20revision/2-Applications/CivilEng/AppCivil.htm
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8 ,};ﬂp]:;{‘ *z ,fi%‘f;ﬂﬂ oo MAR SR Y ARG B o f!w«fn]
* ANSYS & F P ¢ B 2 7R E R p s 2 475
B (R S-1 2B 5-2) WiFs R RgiEqd ~ A5k o+
Bl 320 23 [79] o ANSYS = & & = 3t 1970 & » £]9%4 John
Swanson ¥ 4 52 T R EFA E 4 & K kI2[80] 0 H 4 & B
1~ % & che A2 5 5

R B DFHMEREE FRAIL TS TS
B s PR E oS R E RS - B 2 2 S ANSYSHve b 2 K
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SEAEE T AR F AR R KT LAY EE DA (4
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7 F B (Marco) ~ % ¥ i~ %k 3 # 7 (APDL - ANSYS
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ParametricDesign Language)% 1 £ ; 2 ¢ APDL &g it Fortran 4%
FETOMFHERAL R
SAP2 ETABS» #_% & 2. .:J’Jfﬁév\ T o H ¢ > SAPE Tl * |
“ﬁ@ﬁiw’«?*fﬁ“@ﬁﬁﬁﬁﬁ’%ﬁw W
AN AETE I EERFT
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R4 T 22
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s 2 [ end s
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5~ B RIFAFIRAA AT

g FI G AT T g RARAR
6~Hi & 53 Kg\l;u%_i;u%-i“//fif;ﬂ:4tﬂzagg‘ BN S R
AT~ d 247~ p RFPHREL 1T B F LT B
Fo S s A4 BB E S B ERAEA YT R i8S
FAEA 17~ B4 E 2172 B d o7 3 -

%7J¢ﬁ$iﬁw%ﬁbﬁﬁ@ﬂ’ﬂﬁﬁéﬁéwwﬁ
Wodrf &R -ERPES FHEJRE - R -BEEE
R R BH T 5 ZLS-DYNAS 47404 » Az 5 7 1ae 7 ECPUL
fRzr R b o Y A Al AR AL B RR T BG4 T
*ehiE Gt B R o LS-DYNA {73~ 5 5 SMP (Share Memory
Parallel ) ¥ MPP(massively parallel processor) & f&-T {7348 o H 4
£ FEAeT

Rl

R SV g
d 2 EfF #rig & o LS-DYNA# &8 2 Fen T 218 /% & 2 | (Contact
algorithm) » # & ¢ * J“ AR T AR SRR AL

S QL N R JUSEIR I T e e

LS-DYNAif & Implicit method F-fZ 444+ 2 L4 cndd 4 B 45 IR
RO A 17 2 OB RO A 17 5 & .41 * Explicit Method:ig 7 #-7%
TR~ R AT AL o LB RS R R LS-DYNAY 2 &,
¥ :& {7 Implicit# Explicitsi*» 3% &4 47 > bi4e§ 2R40 13 5 B A Rt
Jok e iE 0 425N ¢ B #5274 2 Explicit method:i& {7 F% v @ 4. <
IR AR > S HEAE TS 0 473N § £ 7 3% = Implicit Method* & o
ERRE A RS
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LS-DYNA#E} #-3720048 142 4050 » % B3l A ~ 28 B P fL
Pedt At ~ HIR e PR ARSI R AL S B3 %
o Bl s 33 SRR S SHIREE AL 2 2
PR o S 44 & ALY > TRE AR E S BN T RE
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1@ 2 477 it 22 AMPS (Advanced Multi-Physics Simulation ) »
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View & AR L~ F R A2 H > 584 AMPS
Solution 4 45 » £ ® ] AMPS View .5 4 17 % % - AMPS
R R TE AR B s A R T - &
FAINPOREA - BEALAT TR ELAPFETREE A
oORR I RHREEE S 4 B/ AE
Eo ﬁ # # > 4 von Mises plastic & & Mohr Coulomb
plastic % ; #2222 s F 2 Faom i A L n M
contact 2. ~» 7T eV 2 I I R AL E F B 4 en i A5[82] o izt
BT R g0 WAL KT o 4ot AMPS R oA 17 M
HPBRAFHEFARAIRETF (FXEEREFE) X ER
w2 gt a i (LB S-4) [82,83] o MEF PR AR > BHES
GG SR e RSB BFRERESA R E N e
AG 4 HFTS BB P L EREEFY > TP
o o BRI IR eRE HIFEFLL AR - &
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s/Forces

Stresse:

s/Forces

Stresse

FORCE TIME HISTORY ( 3D- BEAM ) AT EL. 302 OF GP. 3IN M3-I DIR.
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FORCE TIME HISTORY ( 3D- BEAM ) AT EL. 101 OF GP. 3IN P2-I DIR.

Il

-----

-----

44444

I

\/\

ahi

R

A

I,
|

|

|
|

|

|

|

I
|
|

J

)

Time in Seconds (Sec)

B15-2 ANSYSA 45 ¢ 2 gt % 4 [79]

122

nt (%)



Enfooscl Solver ¢ fi# (EdraL
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