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EVALUATION ON STRENGTH CF REINFCRCED CONCRETE SLABS

Toshiroh YAMADA*',Masatoshi ISHIDAT *2,
and Yoshikazu SAWAMOTO*!

Abstract

On the 1 1lst. of March, fire and explosive accident was happened in
Bituminization Demonstration Facility. An estimation of thsi explosive force
have been needed. In this report, static yield and ultimate strength of its main
structural walls and floors are evaluated in order to guess the magnitude of
the explosive force.

Among yield and ultimate strength of reinforced concrete(RC) slabs, the former
can be estimated effectively by a sclution of fundamental differential
equation. The most popular method to estimate the latter is the method using a
yield kine theory which was proposed by K.W.Johanson, But it is said to be
different to estimate exactys the ultimate strength of RC slabs, bucause this
theory dose not take an arch effect created within RC slabs into account. Here
a modified yield line theory regarding the arch effect is tried to estimate the
ultimate strength of RC slbas. However the aboce mothod(simple method) is
difficult to be applied to the slabs with complicated boundary conditions. In
case of complicated boundary conditions, a different analytical method is
needed. Here a Finite Element Method(FEM) is selected. And it is effective to
verify the validity of the simple estimative method by analyzing same slabs
using both methods.

In this results, previous experimental results and some of RC slabs in
Bituminization Demonstration Facility were evaluated on the yield and ultimate
strength using both methods. And the validity of both methods were verified.
Therefore, taking the arch effect created within RC slabs into account, the
evaluation on the yield and ultimate strength of the walls was turned out to be
achieved to some extent using the simple estimative method.

Work performed by Kajima Corporation under contract with Power Reactor and
Nuclear Fuel Development Corporation.

#1:Kajima Technical Research Institute
#2:Information Processing Center
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2|A133-BEwW @) 300 FO# D
3|R152-B¢W  {(R151-B£E) O O 300 [FOH D
4|R152-BEN-1 O 800 NS
5{R152-BEN-2 O 550 EE[mESR)
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14|A236-BEE-1 O O 200 EIRERY.
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17|A236-B£S-1 O 200 BACTA: L
18[A236-B£5-2 O 200 RI7Z L
19(A236-K #-1 O @) 140 VhZEH D (EEFE D FE)
20]A236-K3F-3 i O 140 RO L
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Muo=0.9Ast * soy - d (3.2.1)

2 2
Mui=Fc * x0 /2+cot(t-x0) /2+Asi"soy(d-x0)+As2-soy(di-x0)

cot t+{Asi+As2)say (3.2.2)

X0= (3.2.3)

Fc+cot

2 2
Muz=Fc - x0 /2+cot(t-x0) /2+Asl-socu(d-x0)+As2-scu(dl-x0)

cot-t+{Asi+As2)sou (3.24)

X0=
Fc+cot (3.2.5)

A Fc

Asl et
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) Mu - L
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Py =Py (FIIJHLE, Lo/L ) (3.2.10)
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=
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pu = . 7 5 (3.2.12")
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(£Xﬁ41¥5-£¥«9iﬁimlMi
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Mu
4 Y
xMu
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*Lx (3.2.12")




PNC TJ8100 97-001

0.10

—_— LIRS A A T T DI RY

———— WL HLRI BN
0.09

—Mu
o1 et
L -
0.08 - T—=
P =
/ -“f/
T LA [

0.07 // ll Ma

M,
i / — My [L—l,——'m
/ yd
e=
%/»7 N U P o e B S S
/ d==1—"1"
7 Lot
0.05 —-
! -
/ Pe
/ T\
7 = \
Fd d
208 ¥ Tl O O v S0 W
0.04 — —
L
,/‘ /<:1'x‘_'
/ L
& i 7 {75 7t
- / lie i A 7 L
B / pd |~
~ 0.03}7 7
= f—-—_-_y/.___ SRS MG = IS SN VSIS SRRy HUNPH S IR SRS (NN [ A R
,//' ] R
0.02 //’
\\ )
\ FLZR )}
0.0l
[i]
1.0 1.5 2.0 2.5 3.

B3.2.1

/¥
74
A

.06 -

SESNERTRENG NS
|

Il

0.04

0.03

0.02

0.01

—— w {pl,*/EP*)

ESAEMERENIAEEAS 7OMTFE— A FEfba (v=0)

) TEHUHR) Eh Dok, BAUREZEAHN = v 2 ¥ — MSHIHTANR



rPy(=Py/Py0)

1.5

—

o
o

—o0— Type-1(FRER)

—o— Type-2(FRiFER)
"| —8— Type-3(2 —7F—&B)

0 0.1 0.2 0.3 0.4 0.5 0.6

a/ 0

543.2.2 BRI ST B BALNC & 2 #IEARE

100-L6 00T8LL ONd



=Pu/Pu0)

rPu(

o
o

1.5

—h

| 1 i

—O0— Type-1(Fh5REF)

—e— Type-2(F RiFER)

..................... ; 58— Type-3(2 — 7+ —&f)

0.1

0.2 0.3 0.4 0.5 0.6
a/ g

B13.23 #BEIIIHT 5 B0 L BAERK

T00-L6 00T8[L ONd



PNC TJ8100 97-001

x5
0.50
- p(t/m?)
L It'i' .
(R aare—r -
IR M,
_ < :
0.45 r = -
- r"j/ \V- = i
E [ 1 #
= | A M ; el
0.40 y //
A S !
B J'VI.'n
R e
0.351 I j.Lf
[ ]
|
0.30 , 1.2
1 A
/ LA
0.25 ¥ 1.0
1/ )4
V//
’/ v /4
0.20 7 7 //1 0.8 _
= [ &
Z / 7 2
- = s
= 0l // /] w( B E ) 0 =
, ; ]
7 7
0.10 |/_‘j=‘ Mys 0.4
i L~ / -‘"'4'--.
P 1]
— My P
0.05 ¢ 0.2
.M’-_- ,1 /I“!:ZI'HI‘
AMyz mnd il T T
0 Yo |1 0
2.0 1.5 1.5 2.0 2. 3.0 3.5 4.0
I 1,1,

M324 SS5AHERSUES. —THBAS 7OMTE— A2 b Efobd (v=0)



PNC 178100 97-001

33 MBS FEORTLEOMRE

ZITIR, WEEHLY, SHHE (FABETWE) T, IFLEHHS IR ELIFTH H MEOEEE
FE10H%EBh EF, B4RV THAFEEZITI S LICL)., BEFEORARETHRAT 5,
ot RO ET5RbEEA TS,

s Riow T, HEMFEMHEMTE 72 75 4 . CARC-SHELL)- X ABTHERLHE T, &£
331 33 18T 5,

PoRRUL 3B TR LA FREILLIVEONLEHERIZ, $PMTEOEHFTRDOLNITLIDTHD,
ERBREGWEESEVFEL LD, BEFEILNVEOKABRRBLURBAEIIZ, EBRTOMES
BErEBLIMERBREE CLILEFHL, JITIE. MAEFIEZOHEICIEI0. 6%, 160D
B8 /9 %EL, 32 H0BENEEIEMMTELRAL, RERRETRLZER{(EDEF
DEE B, ‘

ZHIZLY, BEFECLIABRBHAOCEHLTE, #RE-A X FELT, G2DARTHAWCL DI,
EBRERIIGLC, 22 WV EOSOFME LY. EHa s - VROT—-F7 73 2EEL72(3.22)
ARVG2HRERAV- LD, ERERETHLIBER(RML TSI &dbd o/, 2B, (3243
WEEREMDIZO>WTIE, B3 0B EFOREFHHAATIEMTELZ Edbh s, EL. E
BRORORBIARIE., HHPERL, BRBRE (BN IKELETILLELH0T, 222 E224)RD
BOER., HORBHAIEL 220 HEFs D, - .

ZITHBFETIE. BOomRES*ZEEEL L TRV -TB), EEME0ERICIORH
OWREBOEBELEZIOND, DTTIIGE2ORICE 2RBHN (LT, BRELER) 26t > T
WREEMATHDICRIZTEBII DWTOEELS TFTo/, 33233200 THABEOE - BofniEl
P B e (BEdh LT IR L ERD) & ERMELESEL O (M) ORFBEEZFATL. B
Wee MBBRIE R O N oz, £, SEOFSET2HERTIEAL TLESE (IREN | BE)
LFEM (MHEM, E/E) LoEL2iTo7/c L 25, A236BEE-1 £ A236BEW-1XRAIMEEARE (2T
BH ($£3.3.3) . MBEREOBRBMHER —HLTEY, TNo0FEEZRLRY CId. BHOWHE
SR EL S ADRELBRTRAVWI & b2 S (FIEMBIE3EOERIAIBE) , DELD,
D ELSABTCELTEI0L S 2RI ofEHMo RN TR - ZoBRBREEGF 0 ED BT,
FEAEE LTHIFE>TLFRIZEMBIZEVW Edbh oz,

T/, FEMO Y I alb— Y a Y BIFERII2VWTIE, BMICERERIVEDICHLIZEFH LN
TEN, ZOBELELEVEERTHEAEH S, T/, UR-IRBEE DB oW TIE, #&HEED
(B R R ELLEDHY, ThEENHETNWEFEMD Y I 2L — 3 3 VEMHERIIIER L 5 %2
EREL WVEDICFMTEMICHE LHBTENE, 2T, URZ-IRBREDEIFNE % K> dhde & $ i
Li-oix, MEZORRGERS ) —XT, SHEEBFROFTETHL 2L, BIUESELERED
BVWHE#RLAEE»6TH 2,

BRI, BERMDICoW TR, MY TAIEREN VWD, BEBTERTAIENTE b oodt,
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oM | L.xXL,] B0 [ MLt RRAT [Skihk| SRR | DIERIME [ THERAE [ TR PP Py™) Pue | Pud” [P P LA P ua™™ Puk | Puk | Puk | Pur
oyt t (%) | (kgffem?d) | (hplfem?) | (kgfend) | (kpffem?) Powl Pur]l Puz | Pua
1 [id, 132, (EI2 200200 - 6.51 | 30.7 404 0.38 5390 5900 254.0 215 4.18 9.67 | 2920 | 1026 | 23,77 | 2477 ) 3150 | 245 1.23 118 0.9:'5
a5 (6] @100 dw.
2 PT3-No.3 | 200X 200 6.001 1333 304 0.24 6900 7590 228.0 18.9 322 8.34 | 1619 | 7.08 | 19.66 } 20.60 - 229 | 082 | 079 -
| ) &) @100 dw,
3 [RiG, ik PT6-No.2 | 200 X200 578 | 346 @4.5 [ 0.55 5100 5610 2280 18.9 4.50 9.96 | 17.77 | 10.24 | 23.66 | 24.96 - 173 | 0.75 0.71 -
| [¢2] @100 dw.
4 PT2-No.2 | 200X 200 6.31 | 317 @5.5 ¢ 0.715 6300 6930 228.0 18.9 589 | 12.26 | 22.10 | 13.58 | 29,25 | 30.86 - 1.63 ] 0.76 | 0.72 -
U] @100 dw.
5 Us2-1 70X70 - 3304 212 3.2¢4 1.22 2430 3400 2303 19.3 105 2.62 9.30 2.51 6.37 7.18 170 1.46 1.30 -
AL {16) @50 8. '
6 Us3-1 70X70 - 320 219 324 1.22 2430 3400 230.3 19.3 £.01 249 6.00 244 6.06 6.83 - 2.46 0.99 0.88 -
: (16 @508,
7 OSR-No,1{ 200200 | 50X50 | 6.06 | 33.0| 4.0¢ 0.21 5300 5830 338.0 25.9 2.94 6.64 | 17.92 | 6.19 | 1528 | 1530 | 2L.11 2,89 1.17 113 | 085
- (9) ek @1008S.
g |48, Ml " {OSR-No.2| 200X200 | 50X50 | 6.03 | 33.2| 4.04¢ 0.21 5300 5830 3380 259 2.66 6.29 19.28 | 5.52 14.45 | 14.89 - 3.49 1.33 1.29
|| )] upy @100 8.
9 RT-No.2 {1 200X200|125X 125 7.30 | 274 45¢ 0.44 5100 5610 214.0 18.9 4.02 8.58 15.88 | 9.0v | 20.29 | 21,29 - 1.75 0.78 0.715
9 Jita—+— @100 dw,
10 g ™M UR2-1 70X 140 - 2.80} 25.0 é.Z ] .18 2760 3360 269.4 21.9 1.42 3.18 7.20 323 7.35 7.91 9.13 2,23 0.98 0.91 0.719
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PNC TJ8100 97-001

#332 EBERICBITAREEDIY ORI E

AR OB A EE

B d L t kl k2  |PuE/Pu2 |PuE/PuA

{cm) (cm) {cm) {cm) (FEM)

1 |EI2 175.00 [100.00 | 200.00 | 6.51 [3171.50 | 6442.11 1.18 0.93
2 {PT3-No.3 | 20.00| 55.00| 200.00 | &.01 76.64 43.39 .79 -
3 |PT6-No.2 | 20.00 | 55.001 200.00 [ 5.78 86.16 48.78 0.71 -
4 IPT9-No.2 | 20.00| 55.00 200.00 | 6.31 66.22 37.49 0.72 -
5 |US2-1 20,00 [ 20.00] 7000 | 3.30 63.60 63.60 1.30 -
6 |US3-1 10.00 | 20.00] 70.00( 3.20 34.88 21.80 0.88 -

7 |OSR-No.l'§ 20.00} 75.00( 200.00 | 6.06} 189.57 | 10i.52 1.13 0.85
8 |OSR-No2| 20.00 % 75.00| 200001 6.031 19241 | 103.05 1.29 -
9 |RT-No.2 20.00 | 55.00 | 200.001 7.30 42.77 24.21 0.75 -

10 |UR2-1 20.00 | 20.00| 140.00 ] 2.80 52.06 52.06 0.91 0.79
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#3.33 MBITAREECBITHHEL

No.| iR B d L t k1 K2 e
(cm) | (cm) | {cm) (cm)
3|R152-BEW 80| 80| 470] 50.00] 0.697 0.697 X0 BEff &
(R151-B£E)
6|R152-BEN-3 80 80| 470 78.10{ 0.183 0.183[JE-BIZ 1 BEff &
12| A234-B2E 35 50 540 35.00] 0.189 0.141 Y BEA &
(A234-BEW)
14} A236-B£E-1 20 201 540 20.00 0.037 0.037 WX BEfT &
15| A236-BEW-1 80 80l 470 20.00] 10.894| 10.894 DR &
(A235-B£E)
16| A236-HZW-2 80 80| 450} . 20.00] 11.378] 11.378 L0 EERF &
19]1A236- K H-1 30 60| 510  14.00] 4.630 2.894 30 BEfT &
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B L, A, L, RAAIEA
2 Lox D LxWEOAIONE, Ly LyliRsng
G PHEOE avel Lox, L0y Vave(L 3,1, y /D8,
SRR Lekim, FRILyLR
15) EHI L 02RO THR .
GEEEEUTLV. LB RAE. TR IEHE,
(MR EDATRILL 0§00k,
WHERL s ERNEGRE Ly

#3401 BEORK REEHIEE
A5 TSk wm) B Iy U—t | ERRED (B2 Lo TR D kelem®) ™ EEVEED R L FTR L keflem®)
Nt BEE | K35 E-E Y o ALTE4I FEM ALETRR FERM
Asiem Lo fErt FMINIL L e JLo/L0 AT [RRBHIR cm)| FRIKS | SISk e R St L P, F,e P, B,™] ,P. P P P.: P &
L,xL, |La,XLof t Fa | B tkplfem®)| tkelfom®y| (kplfiem?)] tkefiom®) {p.d | (o) | ip,a) (p.a) (p..) (p..) (p..a)
LA133 U8 [RAIE] 425 X 460 [200 X (U3} 20,00 108 0.34|D 13 @ 150] 15.05] 4.95 3500 3500 200 250 0.769 50.88] 126,43 - 0.794 18371 IHYRS 447.53 .
D13 16.35] 363 .29 0.73 EUS 223 M
RIAEW  [RAIE] 425 X3 - 30 1.1 - D13 @ 150f 25.05; 495 3500 5500 12040 508 LR U695 321.61 - [RLLH 327 U617 112538 -
D13 @ 200 2635 0.54 1.61 Ly 4.59 363
3RISZHIW [RGARTE] 331 X 470 200 X 190] SU.00) IT‘)F 043D 1Y @ 150] 4415 550 320.0] 2501 0760 323.16) 760.65) 263214 2UR6.5Y|  UITTONSESEHIA e fr g T
IR15]-¥3E) 1Y 46,05/ 1.96 4.62 16,013 1% 16 57.00} 433860
ArES2Z-EN-1 JRGIIE [ 13 K 1530 - FERTO ER 1) - D25 @ 1200 7135 5500[ REIXT) 2500 1.UHY 32|4.3‘ﬂ TEIB.16 - 154989.03 .
235 @ 0f 73.45 504 121t 2.5 ] 2539
S{RISZ-RIN-2 FRBAIEE 03 X 570 [135 X o 6102 1.38 250025 @ 12| 5427 5500 20.0) 2500 0R10]  T48.68] 155102 - 0Y22] 450214 5757291 716112 -
D25 @ 20| 5677 3.3%) 143 2ud 2614 3247
6 R152-%IN-3 [N AL ] 913 % 370 [210 X 200[ 7410 1.4 U46|D 25 @ 120 7135 500 3204 2501 0.763] TR IR50.6K - 0795 6324.1% T590.32  9678.60 -
D325 @ 40| 73R8 5.1 12.17] 41.5% 49,94 631.61
7[R152-XTF-3 U5 X J9 . #6.7Y) - D25 @ 240 81.29 iy 20 2500 |.b0 &80 1525.67 - (XL A3Y 600165 0L -
A3 | —enh D25 @ 0| #12Y 1KY 142 9.57 12,34 2.3
AR152- X JE-3[IARGE] 490 X 850 - %6 173 - D25 @ 120] 24 5500 RPITT) 2500 LUDY 1586Y.1%] 29K2.K2 - LOGD| 673680 1064517 1332176 -
14236-1K) 128 @ 240] 832.54 K 1617 25.56 119
HRIS25-a [INHIGE] 370 X ol - YUOUF 209 - D29 @ t20( 82.65 5500 J2uu 2508 1.(MHH B Loool  BYIRYIL 1325432 1651HwW -
1A236-HE) D2Y @ 240) HS.55 14.39 24 76/ I5nd
W[A234. 8851 {4IM | 280 % 465 - s 1.66] - D16 @ 200 29.60 5500 320U 250 I.Uuul - 1.60u Jhu.69 113934 136042 - ATk Fasestii
(WY D16 @ tGO) 31.20 2,453 75 1045
1 {A234-58-2 [ It f [ 265 % 280 - s 146 - D16 @ loU| 31.20 5500 v 2.0 I.UUUI - Leo0p 204230  2u65.18]  2643.4% - LH iR e Fasierti
L EAn) D16 @ 00| 2464 ptil:H 27 43 khR:1)
12[A23-8E [IRGEIE] 467 X 5407|200 X 103] 35.00 1.16 0.30[1 16 @ 200| 29.60) 5500 320,01 250 U.ﬂbﬁ‘l - [TETH 352.23 943,04 113715 - aE WL AT 100N % ks
1A234-41W) D16 @ 20| 3120 1.52 407 44l DA A
13{AILNEW [IRGARTE ] 450 % 461 - Js.uul 102 . D16 @ 200] 29.60 5500 320t 2501 1.0l - 1.GLKH 424.08 1148.50 138443 -
D16 @ 200| 31200 3 2.08 554 668
14]A236-YEE-1 [IMMSE | 3907 X 540 [200 X 193 20.00[ 1.0 033D 13 @ 150] 1505 495 3560, S50 3204 2500 0.672 . WL 0977, 17434 KRR 47524 ELEN N
D13 @ 200] 16.35] 3.65 1.20 .45 0wy b.6%] b U] 2.l
15| AT36-AEW-1 [ [UASE | A50 X 470 - IU,UUI 1.04 - D13 @ K50 15.05( 495 3500 3500 3204 2500 r.o00 64.88 ZIL50] LU 2350 JU4 /2 619.62 623.93
{A215.54E) D13 @ 00| 16.35) 368 0.3 LUt (W 234 293 295
16[A236- BEW-2[ WIRE [ 320 X 450 A 039D 13 @ 200| 1635 365 3500 5500 3204 2500 0.6 40.82] 0773 11508 243.25 35976 -
D13 @ 150] 15.05] 4.95 0331 By3 242 292
17{A236-MTS- | [IRGARIE| 460 X 470 - D13 @ 200] 16.35] 365 3500 5500 30 2501 1.0 6243 100 130.89] 35054 . 4200y -
D13 @ 50 15.05] 495 0.29 U.61 ] 62_| 19
18]A236-81S-2 [T A2 | 280 % 470 - DI3 @ 200] 1635] 345 3504 5500 3200 2501 1.0 63.12 (VL) 161.55 43 85 50027 -
D13 @ 150] 15.05] 495 038 123 XL B Ril]
19]A236- A JF- 1| HENE] 230 X 510 - I-LUUI 222 - D13 @ 200] 1035 368 35040 3500 320 250 I.UUUl 110.32 LUK 251.33 55184 682,-EI FITEH M ST W
D1} @ 200] 905 495 0.494 214 470 343 eS| 2L bd R XMW
20[A236- X JF-3[IMBTE] 290 X 510 - |4,uu| 1.76 - D13 @ 2| 10.35] 3.65 3500 5500 320.0 250 I.UUUI 4496 - I [RETT 115.27 ZJUAﬁ UK. 28 -
D13 @ 2u0l Y.051 495 [k 0.78 1.69 208

T00-16 00T8LL ONd



PNC TJ8100 97-001

4. BREFEE (FEM) 1L 581530 71 — FEEQ R

4.1 BEE |
O 3ETHHERFEMLAEBITAT 7ORTHRIZIEZTLZZONE00, 50133 E0FFEMEDE
BA#iEN e EIO N2 L0EbE T4 8O - 25728 A TFEM (CARC-SHELL) (=X 58 % 1T
WML AFEMETo/e RTICFOMEL RS,

4.2 BEWFE

BT, o2 )= O UUER, EHEER, BB, SEH0OBKEIFMCELIH/B L VEZTH
WTTo7ce TOBERTIHERRE, BLIUBIERELRELTERLLTED, X7 ) - FDOHRE
Bll{3Drucker-PragerBl 2 B L TV 5, L BeFMI T &E3ICR T,

43 ETFN{LOFHH
WHEETLE - AT TICIAEN A ORERS L WIEHWEESH D, FAOOEHRIRIEET
MTsETEHLER, LPLIOMREELRBICFMETAI L IIRETH ), TLBELzVLTLIC
BHIZTAEIIL S,
AEOFARTIE, COPBRFUTOLIZEFNMET A L THELETERETL LIZT 5,
(DS ETHR CHOBLH, BETIHHERIATnEEE
—RCELZMEL TVWELIENHETEFLLL, HEEETEEAEE T 5,
OMFEET SR CHROBAY, BANERONTHH/BETHRSNTnEEE
—WEL TV B/ BEFTCEFTLILL, &/ B2 iRt 5,
T, TrOHE/EOEE TR LYEIEFSEMEE SOMEFL T5,
FEORIC 2V TWwWAEEHE, HITAIMASFEMA v 22 1 EZO 1,/ 5UTOLOTHh, WHIC
BT HEINEVWEEZ OGNS OB T H I LT 3,

44 ax7—+BIUHKBOWHE
- MPBIURBOMHREIRTUTOR AV FARRIESHLI LD ELTENEIT). B2
v ) — F OB I Drucker-PragertdI 2 EFH L T2 5,

carz—=1F (F3.188) o (FESRE)
Y > 7R Ee 2.83X10° keffom’ A
FEREE 320 keffem® fe
FIERIERE . fi 25.0 kgffem® )
Frz, BHOMBEILRDOL I IIREL
fy1=(1/3)fc fyl] -
fy2=(2/3)fc £b > .
¢ b=3fi/Ec AV ey ca
g y=0.002
1 4.1 arz)—boHOTHER
¥ v SREES 2.10X10°  kgffem®
FEIRGREE oy 3500 keffem®

45 WMHPRKBIURBRECER

RICENTEEZZTH RCAZ 7OWMMERIKELRBIRETERTS JLEHELV A, SEOF
WMTIERDE ) LRELE®RT 2D LT 5,

WMIAREIRINGE - SRR ASRDICREIR L AR

TR ARHE AN FEOWE S (BAEE GRSV /2) 12 00k BERT
#EIREE Bad,



PNC TJ8100 97-001

4.6 [RATIR
BT R s T EEBIUTAS 72 UTIZTRT.
DA2368W]1 (A2358E) BEIZX BIEEA

@R1522W (R1518E) ot EERICRO, PRTEIZESED
BA236BE 1 ETWICEOEF Y
@DA236FKH1 MEEYD TEIZEME)

4.7 RATHEE
FNENORATERE L LLTIZRT,
B42  A236-BEW-1 ; WWEZEHE
4.3  A236-HBEW-| ; K
4.4 A236-B2W-| ; BEEERIRE
(4.5 RI52-BW ; ffEZFME
4.6 RIS2-BEW ; TR
Bl4.7 RIS2-BEW ; MEEEIKIRE
4.8 A236-BEE-; WEEF M
K49 A236-EEE-1; EER
F4.10 A236-BEE-1 ; BHIEKIRE
BJ4.11 A236-K#-1; WELEF MR
412 A236-K#H-1; B
4.13  A236-KFH-1 ; #ERIEE
b, FH-S5ICEEETE (4.3, 4.6, 4.9, 4.12) - BIEKRE (H4.4. 4.7, 4.10, 4.13) Q=M 7%
b (KM %iEHT 5,

— 25—



PNC TJ8100 97-001

4
3 (ﬁ‘)
+) ' R
o 2.95kg/cm?
£
Q
W2
=
o
3
1
0
0 5 10 15
displacement(cm)
CRTORE-Z{thig
ﬁ___’lﬁi&___ Load(kg/cm 2) B I
EOOBGER 51| 10 Ein )
A x 2.1 Tl [
S5 —FORIE 29 — X
XA DERFIER 51 2.6 T4 A
B T 2.9 i A
ST —FDEIE 26 T
L _
BRI I [
2EE TI7I77 '
UVEH e |
(U ) Rl % Z R
TR = o e

4.2 A236-BEW-1; WEANMAR




PNC TJI8100 97-001

F4.3  A236-FEW-1, Z£EH
(P=1.5kg/cm’)



Al
1 FEUVVER

X 2 FAUVUEHA
A EIEE208
€ FHE I DE
I E&m#it

PNC TJ8100 97-001

A e g e e e P o Y
M7 7T P == SR NNNNNNY
217, RNNNY
A HRENNN
ZAR RN
i j N

AR IR R (R)

= e b N

et oedr A A

= = = —
ROV Y U U e P iy gy R g

IV MY vy N NN A
EANNNNNS NUAAL LR
EENNNNNN WP
EFNNNNNS AL LL LR
LS SN 1//./// \u\\\.\\\\\\\_\\\ ‘_
. Lt SN ﬂ//v& \\\X\.\\\\\\\\\\ “. Lt
J T 4=+ AN e ]
HESEN A T

-

T(R)

4,

BERIR

A236-BEW-1 ; BRI (P=1.5kg/cm?)

4.4



PNC TI8100 97-001
60

50 ¢

N5 Tkg/em?

S
"9——0_'

load(kg/cm?)
[ 4]
o
%

N
[=]

10

0 2 4

displacement(cm)

 DATORE-Z

L2
<
A X
® & 5 320 3@ L£TFHEE) | A
8 50.0 ESRCETARE [ A
50.0 . +
16.0 LUROKEF ) ]
c 3 38.0 THOKEARRY | O
A2 —bDERE 40.0 -
BEREM
eqE 777777
HEEY e o =

X4.5 R152-BEW (R151-B¥E)




PNC TJ8100¢ 97-001

AP

R152-B¢W ;

X4.6

(P=40kg/cm®)



B
1 ARUUEh

X 2K5AEVUEL

PNC TJ8100 97-001

A ETHE 208
® EHE 3o
I Emwi

i
-+ L

Ly
. el Vi

M

1A

: :..f..\up

o e Y C\
Rt NNN

BN
LA

! AL "'

el PR TR
0
T
~ T g
S ST PR PR

3

()

BRI

N

s
)
A

NNREE

A
A

JLATNNN

A
Tl

ATATITANS

NNNNNSEE

g Kt gt Il e Kol gl R
s

VA

NN

EXRIIHNNNER
RSN NER

AN

ey

R

RI52-BEW ; pesiin i (P

40kg/cm’)

X4.7



PNC TJ8100 97-001

25
20 ]
/ 2 05ke/om’ .
—~15 A
£
Q
g (A
‘_-§ 1.0 (:{
05 /
0.0
0 5 10 15 20
displacement(cm)
DR THRE-E IR
BB TRHE Load(kg/cm 2) frE I—7
BIOETFER 5 0.450 LI ETAR) | €
A £ 1.050 Fim(ETER) | &
a9 —FDERIE 0.825 — X
BOIOHER 5 1.200 Fin(EFAE) | A
B E 1.200 Lin(ETAR) | A
I —tDEAE 1.050 +
B DEBHER 3| 1.425 Fim(kFHR) B
c E|___ 1875 ERGKEAR) | O
a2 DEIE 1.500 -
r— """ = ]
BREH
cBE TV
KV FH e e =
(R LY EE T ZR)

I
l
I
I
|
l
|
I

4.8 A236-BEE-1; WEEHA AR




PNC TJ8100 97-001

/N
NN
N
(TN
LR
&) Q%.@.

X
BRI,
QR
Qs
QAN
QURREERRE
QBRI
RGO
N
RN 00
R

R

/r

0
AN
w0

7

A236-BEE -1 ; &

£44.9

)

1.1kg/cm

(P=



LB

1 ARUVUEN

X 2 ARUUEN
A EH¥E20R
® EREIAE
I Em#i

; '_f,\:\

NRNNNN

ENSNNNNNN

T (E)

;

FRIRAR

fj/;

17 L AR
AT,

[94.10 A236-BE2E-1; BESRIKE (P=1.1kg/cm’)

N

Y Y H
S NANNNNNN SNNNNNKKR RIA L1 1Y,
HNNNNNG] ANNNNNNNNNEN 2772722
4 SANNNANNNNNNA
ANNANNNNNNE
XNNNNNNNNNS
ENNNNNN M =
ERNNNNN
. ﬁ;MM/OQyEqW
+_.W» . ...“...;.,./////Jr/,ﬁxvm” O ]
| ORI R WS NN s o 7 N
T g2 AR A TN [ [
A RRIE = o e A NN
PN B R NN
HZ I R 775 e e N NN
AN e [CERE ZEINNNND
e \V 3_ \\\H\W\N\\w\@, b \ /fﬁ////w.“
A AR AS A LA T NNNNNS |
Lt A A L EAANAAN NN
I R O 2 A ARALZZZAANRENNNNNNN
A A S AL LZZTHTRNNNNNNNE
{98087 72 2 1 $AL AL AL LA MNNNNNNNNE
By, /77778 127474 MNENNNNNNNS

PNC TJ8100 97-001




PNC 178100 97-001

3.0

25 /54 N
2.65kg/cm’

load(keg/ cm’)
o » o
‘\t\

J

0.0

0 2 4 6 8 10
displacement{cm)

DRTORE-ERHR

RLUhBEIKZER)
MHFERYE = o

B4.11 A236-KH-1; FrELA



PNC TI8100 97-001

Ei4.12  A236-K3-1; BIEH
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F#-1 BHEICLEZRAE—AL MEOER _
BT tm/m
B CHEEL MOFD
Type-1{a/ 0=0.6) | Type-2(a/ 0=0.6) | Type-3(a/2=0.6)
maxMx | maxMy | maxMx | maxMy | maxMx maxMy | maxMx | maxMy
t=20cm 1.197 1.197 0.422 0.422 0.993 0.837 1.318 1.318
t=50cm 1.187 1.187 0.418 0.418 1.021 0.863 1.290 1.290
t=100cm 1.160 1.160 0.409 0.409 1.067 0.897 1.207 1.207
fH&-2 MHfEEFEMOMEDLE (M p - 29
a/ @ 0.0 0.1 0.2 0.3 0.4 0.5 0.6
s 0.0491 0.0475 0.0453 0.0416 0.0354 0.0274 0.0190
FEM | 0.0475 0.0474 0.0462 0.0426 0.0358 0.0266 0.0167
f+£-3 ﬁﬁﬂ%kti%%ﬁﬁﬁ@%ﬁ
(1) Type-1({F LR
a/ 0 | maxMx | maxMy | maxM M rie Py rPy
(tm/m) | tm/m) | tm/m) | (o) (m% |{=rAe/M)|{(=Py/Pyy
0.0 1.187 1.187 1.187 £.0475 1.00 21.061 1.000
0.1 1.185 1.185 1.185 0.0474 0.99 20.886 0.992
0.2 1.156 1.156 1.156 0.0462 0.96 20.761 0.986
0.3 1.065 1.065 1.065 0.0426 0.91 21.362 1.014
0.4 0.896 0.896 0.896 0.0358 0.84 23.438 1.113
0.5 0.665 0.665 0.665 0.0266 0.75 28.195 1.339
0.6 0.418 0.418 0.418 0.0167 0.64 38.278 1.817
(2)Type-2(F R Ek)
a/ 0 | maxMx | maxMy | maxM M rAe Py rPy
(tm/m) | dm/m) | tm/m) | {©LH (m* |{(=rAe/M)|(=Py/Py)
0.0 1.187 1.187 1.187 0.0475 1.00 21.061 1.000
0.1 1.356 1.224 1.356 0.0542 0.99 18.252 0.867
0.2 1.421 1.265 1.421 0.0568 0.96 16.890 0.802
0.3 1.316 1.322 1.322 0.0529 0.91 17.209 0.817
0.4 1.131 1.318 1.318 0.0527 0.84 15.933 0.757
0.5 1.079 1.161 1.161 0.0464 0.75 16.150 0.767
0.53 - - - 0.0424 0.71 16.865 0.801
0.6 1.021 0.863 1.021 0.0408 0.64 15.671 0.744
(3)Type-3(d—F—H)
a/ 0 | maxMx | maxMy | maxM M rie Py rPy
(tm/m) | tm/m} | (tm/m) (p0?) (m* | (=rae/M)|(=Py/Py,)
0.0 1.187 1.187 1.187 0.0475 1.00 21.061 1.000
0.1 1.187 1.187 1.187 0.0475 0.99 20.851 0.990
0.2 1.191 1.191 1.191 0.0476 0.96 20.151 0.957
0.3 1.247 1.247 1.247 0.0499 0.91 18.244 0.866
0.4 1.599 1.599 1.59%9 0.0640 0.84 13.133 0.624
0.5 1.644 1.644 1.644 0.0658 0.75 11.405 0.542
0.6 1.280 1.290 1.290 0.0516 0.64 12.403 (.589
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Type-2 | HHImED
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ST SIS T ET T

s
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Lo R

SLLLLL S L LL LSS S S S

R L

2. FRIRARTEERIC X D IRBTE

FHROMEIH LT, BRBERIC LY k5N MO=1.00EOEB54# Eeuk FBOOE:
RO BRI 71 (Pu0) & BATD O 2 D FERT 1 (Pu) & @ HorPu(=Pu/Pu0) % 4841257, T 7. F2Pu
ERODREE OOBREESHOMBICE LT, 32312577,



fi&k-4 BNDELIZKDBRREMA DER

Type-1 (hyel)

Type-2 (th R

Type-3 (Z—F—%D

a/0i pu rpu rPu X1 pul x2 pu2 x3 pul pu rpu rPu xl pul x2 pu2 pu Ipu rPu
(xM,) |=p/p| GPu/Pug | (m) | (XM | ) [ (XM ]| (m) | (XM | (XM |(=p/Dy)| GPu/Puy)| () | (XM | () | (XMW | (XM | (=D/p)| (=Pu/Puy)
0.00( 1.920 | 1.000 1.000 |2.500] 1.920 | 3.865| 3.293 - - 1.920 | 1.000 1.000 |2.5600] 1.920 - - 1.920 1 1.000 1.000
0.05] 1.824 | 0.950 0.948 |2.531| 1,897 |3.735] 2.762 - - 1897 | 0.988 0.985 |2.532] 1.872 - - 1.872 | 0.975 0.973
0.10| 1.731 | 0.902 0.893 2.558| 1.877 | 3.6031 2,419 - - 1.877 | 0.978 0.968 2.563| 1.826 - - 1.826 | 0.951 0.942
0.15| 1.643 | 0.856 0.837 |2.573| 1.866 | 3.456| 2.197 - - 1.866 | 0.972 | 0.950 |2.592] 1.786 - - 1.786 | 0.930 0.909
0.20] 1.561 | 0.813 0.780 [2.570| 1.868 | 3.286 2.058 - - 1.868 | 0.973 | 0.934 (2.617| 1.752 - - 1.752 | 0.913 0.876
0.25] 1.486 | 0.774 0.726 |2.542| 1.888 |3.094| 1.982 - - 1.888§ 0.983| 0922 |2.634] 1.729 - - 1.729 ] 0.901 0.844
0.30] 1.421 | 0.740 0.673 |2.484| 1.932|2.882] 1.957 - - 1.932] 1.007 | 0916 |2.642} 1.719 - - 1.719 1 0.895 0.815
0.35( 1.365 | 0.711 0.624 |2.392] 2.008|2.656] 1.978 [3.257| 1.953 [ 1.953 [ 1.017 | 0.893 |2.636| 1.727 | 3.250| 1.867 | 1.727 | 0.899 0.789
0.40( 1.321 | 0.688 0.578 |2.268] 2.126 | 2.423| 2.048 | 3.110] 1.932  1.932 | 1.006 | 0.845 [2.613] 1.757 [3.028) 1.809 1.757 | 0.915 0.769
(.45 1.291 | 0.673 0.536 |2.115} 2.301[2.189] 2.175|2.945| 1,933 1 1.933 [ 1.007| 0.803 12.569| 1.818 |2.969| 1.802 | 1.802 | 0.938 0,748
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