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PAD ELEMENT FOR CORE DEFORMATION ANALYSIS (II)
- FORMULATION OF CORNER CONTACT TYPE PAD ELEMENT -

Kazuyuki TSUKIMORI*
Abstract

It is important to understand the deformation behaviors of FBR core in the
aspects of safety and economy, i.e., the reaction change in the transient period, the
fuel life expectation, and the removal of subassemblies. Furthermore, the
realization of precise analysis of the core deformation behaviors will contribute to
sophistication of the core structure design.

The aim of this study is to develop a special ‘PAD ELEMENT’ which owes the role
to treat the interaction between subassemblies at their pads precisely. Another
‘PAD ELEMENT®, which assumes that contact between neighboring subassemblies
occurs at the middle point of pad surfaces, has already been developed. In this
study a new ‘PAD ELEMENT’, which assumes that contacts between neighboring
subassemblies occur at the corners of pad, has already been developed. This type of
pad is corresponding to that of MONJU'. In this report, the detailed formulation of
this ‘PAD ELEMENT and the result of its fundamental test calculation are
described. This pad element promises practical core deformation analyses because
this element is consistent in the modeling by beam elements. The gists are as
follows.

(1) This PAD ELEMENT possesses the functions of the flexibility of pad cross
section including coupling effect, bending or torsional moment caused by friction
forces between pads and uniform cross sectional deformation at pads such as
thermal expansion, swelling, etc.

(2) The functions and the behaviors of PAD ELLEMENT are verified by applying this
element to some fundamental problems. The perspective is obtained that the
characteristics at pads can be easily considered by adopting PAD ELEMENT to

conventional analysis model by beam elements.

* Structure and Material Research Group, System Engineering Technology Division,

QO-arai Engineering Center, Japan Nuclear Cycle Development Institute (JNC)
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0 l 0 0 l 0 0 l 0 0 l 0 o l 0 0 l 0
6 6 6 6 6 6
0 )] ! 0 0o 1 0 0 1 0 0 1 0 0 1 0 ¢ 1
T, 8, : AL
0 0O — 0 0 — 0 6 — 0 ¢ -— 0 ¢ — 0 0 —
3j_ 6a ?’[g 3a 6a 3a
0 )] ——3 0 0 0 0 0 —-?i 0 0 ﬁ 0 0 ¢ 0 0 —DE’-
6a 6a 6a 6a
- S SN IO SR PSR TP S R
| 122 12q ta 120 122 122 12z ba 120 12a
(2-32)

=T, RSN DEHAIEIS T OWERSEHE L 1 bEA 6 I LD L 3 IS
TOMNERELTNEHOT, ZRIZII—EICEDBIZLIITEARY, R(2-3D)T
I OR(2-30)DE 3 RITTFTEA 1 DEA 6 DENH B X 2 RDBDD<
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Y7 RADEEEZANTVS, R(2-31) ¢ R@-39)THWAERR~ Y 7 %38
KTAZ &L, REMICEINE Ny FEZRORIME~ ) 7 ABNHLELD D
EBMREEIND, RE3DNOT#H~ M) 7 RATE L TIREBICBOTETFEESR
HDo
H(2-29)8 L UR(2-30) &9 &, F(2-25)12, '

{E-G } + {Fltﬁ}= [K 0 ]({Ul—ﬁ J=w, {[71—6 }) (2-33)
—4., BiR T ORERY MNEFR T OEMAZ ML RAFOTEAR OB 28D
X L DOEZRME - CTEERIZKRD L 5 IZBERMAT 5.

{F’!}: [K*K{U‘I }_ {U*})

where {U,}" :|_Ux7Uy7Uz7 0,,0,,0,, (2-34)

{U*}: [Bt]T{Ulmﬁ}

e, [k, HERRETSEDOFROBIE MY 2 2T,

»

K; 0 0 0 0 o0
0 K, 0 0 0 0
1 (2-35
0 0 0 K, 0 0
0 0 0 0.Kg O
0 0 0 0 0 K

Ry FER2EOHEENMN~NI "VERWDS L, RE-34)DEREM T "Ik
DOLHTRED,
{%%ﬁﬂ=MF@Tkﬂ (2-36)
wherel{l l unit  malrix
{U}T=|_Ux7 Uy’i’ Uﬂ ®x7 ®y7 ®=7§le Uyl UZIEUxZ Uyz UzzeUn Uya Us EUm Uy4 (j:4EU:|5 Uys U:SSUxﬁ Uyﬁ UzGJ
(2-37)
£(2-36) & H(2-34) 2 b,
F=lx -k BT oy (2-38)
Fh, RE-31)ERQR-3)N D,
)= k- I I T o) (2-39)
H(2-38) & H(2-39) 2 NE2-3NICHANS &, EREEFEOHEVWFEREABUTOLII
KE S,
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{Fi+iF}=x U} (2-40)
{:F}iﬁ, F, F, M, M, M;E, F, Rk, E, EE, F, EiF, E, FE E, i, F, E|

(2-41)

{ﬂ}=wo[[£g3]]{t71_s}=4k*wo 0.} (2-42)

L

2B, {FHE, 2ty FREOSFHERIC L 5 AT OB EHESZ FALTHY,
EHIZBWTROBHRZ BTV,

37 T }=10} (2-44)
#(2-42)3 S UE(2-43NT BT,

0.} = [LOJELC_G-S JJ (2-45)

(6) (18)
[k, ]=[x*] (2-46)
FE=. k*iE, it(Z-lGe)'C“% D, BT D &,

EA 2 21

B¥f=—, «
4a Aad®
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J?;a
3
0 K 0 0 0 ke
0 0 & 2k -Brx o
a a
K 0 0 0 0 —1K’&
0 K 0 0 0 0
0o 0 kK ik o 0
a
Koo o o -‘g
2a
0 K, 0 0 0-£
2a
IOOK;-%K;E 0
_ a a
bk 0 0 o 0o L
g o K

0 ok -2 B
a a
K 0 0 o OlK'&
[£4
0K 0 0 0 0
0 0 K -1k o 0
a
K 0 0 0 oiK;,
\214
3
0 K, 0 0 OZK;,

0 o & -2k, -Br o
a

a

[k = ]+ (BT T2 4T
k] g
K

:[Ka]‘*{[
T, [K ik, F@-2nTEZ b,

x]

(2-47)

(2-48)
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3K, ¥ i A
Kvg 0 ek 0 gk K- °
Riskosk, 0 0 Ke2K 0 0 KRR
| 500 kb Ie o
[ )]=§é K 0 0 K 0
Bk 0 0 Kk
KR B
sym KW -4—‘25—:1’;;} o
K;W 4 : 3
i Ki—Kt=K
(2-49a)
3K B, 3 3K
T A e B
KKk OK; 0 K=k OIQ ; Ii“}f@ =k
3
, K 00 Eoi °
[KI‘E”]?E E 0 o K 0
1 2
K2k 0 0 K-IK
Ko
K;Taz 4 ] 3
] K—ka—K
(2-49b)

F2, RE-AUTBN T w, i3, BIEOEFFEEMXTH Y, =& ZITBWED
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Ba.

ZIZT, ol IREREAE. AT REET{THS,

wy,=a-AT -a

(2-50)
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3. ERREEFFT

3.1 MEORE

o —J— TRy FEROBESESRIET 7Bz, BICRd & 9 e B
AR OEEEFEZD, TOETMVI, BYVEFHRL 1 ABVWTEOTREEEL
HDTHD,

4 o : B e, -
H \
i ER =t
S Ry FER
8
7

Z DBMEETT Ao T, BRERIEOD v 7Y BRSNSy F|
BT — AL F7— b L LTOHE, BIRR CSHFHRFEETR, B
Vb 2SRRI OVTHAS,

(1) ERMEMRREOY v 7Y ITHR |
Mok 5z, 1~ 3#OEAMER )
HEARL, Blc X35 EE
& BT 5,
E BT, O HBEED 2TBEARICE
LWERESERA T2 RB6([11]8
Tt oBEo 3TEAMIEE LY
EWHENMEAT 3 BA(FE CER)

IZDNTERREIC & B EHRE & ik 77
T D, ’

N.~.
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Y¢ Yy A y A

(2) Ny FIEAMEREDOT—XA L T —AE LTOPHR

Mok, MTFE—AL b, REVE—AL b+, EHE. BFECHT 248
BOERIZHOWT, HIR L4 KPP BAHBEZ2WVETETHE LTELES L
RTZEFRT=AVFHLINEFESE LTEXHEE2HET D,

- liFE—AV B
2]

€

M=2]F

F/2 e e
/o W T

-RhLYE—RX 2k

21

A

h 4
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v
(3) &FuliErPE

Mo LS, BEEREI X - Tty FIEASSICER 5 RAE HNT ORE
Lo TRBETEHI L 2T S,

(4) HEDLEWEIZ L DER |

Mok 3ic, EiFE—A FEEA, RUYE—2 2 M EBEFEOHESHOEIT
EAEBRB IO LI X HEER &bz BEHET 5.

s fiFE—A N LES

1

F/2
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cREVE—A N EEHE

3.2 BELM

FREREL VW Th, LROBHRBEEDES, v M) 7 AA5WHEXE
BRI RD T, ¥~ N 7 RABEIFA 77 VS 20 A L CHBICHETSB Z
BTED, ZO< M) 7 REEVWFRAUZTO>WTI, & BIZTT,

HFEICHAW Ny FERL IV EROBR, MREEZR T FhKkOLEBY
Thd,

k %y RESH

- Ny FEE RO ¥5 DR S ; 1=53.8mm
- Ry FEIEAAE 1 B0OE X ; a=62.1mm
« Ny FERORE ; t,=3mm
« Xy FEROLE ; b=10mm =/ 100mm
« Xy REROHEBEMESRIL ; Ep=1.52X 104 kg/mm?

« Xy RERORT YV /5 v,=0.3

- %y FEROFEEMELREK ; Gp= Ep /2(1+ v p)=0.585 X 104 kg/mm?
- BRTESE ; A=Db t,=30mm?2  300mm?

BB 2RE—A L b L=bt,3/12=22.bmm¢ / 225mm*

- o4 —
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Iy = tp b3/12=250.0mm¢ / 2.5%105mm?*
- BF 2 YRABTE— A L b J=14=272.5mmd 2.50x105mm*

LizBo7T, 8§ 2ER(2-16e)i.
E4

k*=—4;=1835.7kg/mm / 1.8357x10%kg/mm
a= j‘; x10™* / 3.890x10™
B= j‘;’z = 0° / 4322x10™
y= GZZ =9.059x10™ / 8.318x107

¥, RE-3B)DHARDERD L S ITEL

K*=K*=K*= E:“’ x100 ~1.70x10* kg / mm

EI
Ko* = Ko)* = Ko,* == x100~ 2.73x10" kg / mm

* i3V EHE

NAFBHEEOZ v A FHEREL T,

- FEEEE RS OR X ; 1=53.8mm

- RE ; t=8mm
95,

IV EZE; 1w=2390mm
- WIS 5 4, =430t =1118mm?

, . 2043 ,

-Wrm2wE—AL D Iw——g—l 3t =1798 x 10° mm*

40J_

- WE 2B — AV b J, = —=Dt =3.596 %10 mm*

. HEEMEFRER ; Bw=1.52X104 kg/mm2

s RT VU ve=03
- BETEMEARE 5 Gw= Ew /2(1+ v w)=0.585 X 104 kg/mm?

WICETEOREREICE LT, HELELZUTIRET,

(1) TERMERN
<1-1> 1% ;
A=j000:000:000:0-10:000:000:010:00 0
<1-2>2%F ;

— 25 -~
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(H'<000:000:-0866-050:000: 0866-050: 086605 0: 0 0 0 : —086605 0}
<1-3> 3% ;
F'<4000:000:-0866-050:0-10:0866-050:0866050:010: 086605 0|
<1-4>2 HRFE ;
F=000:000:-100:000:100:000:000:00 0]

<1-5>3 THARIRE ;

{F'=l000:000: -086-050:000:086-050:000:010:00 0
(2) XY OEFROLE

<2-1>EiFE—A 2 b
f=000:000:00025:000:00-025:00-025:000:00 029
f=000:0-5380:000:000:000:000:000:00 0|
<2-2>RUTCYBE—A v b .
F=l000:000:000:-100:000:000:100°:00 0f
F=000:001242:000:000:000:000:000°:00 0
<2-3>RHTE ;
FH=000:000:02500:000:02500:02500:000°: 0250 0
A=100:000:000:000:000:000:000:00 0
<2-4>EHTE ;
W=000:000:0005:000:000:0005:000:00 0
{F'=<l000:000:000333:000:000333:000:000333:00 0|
(Ff<000:000:000167:000167: 00 0167: 0 0 0167 0 0 0167: 0 0 0167
H=001:000:000:000:000:000:000:00 0

(3) ZEFHRWEERY (EEREA)

- BREETRRRE ; «=16. X109 1/°C

- REE LR ; AT=500C

<3-1> Wy, =a-a-AT = 0.497mm

(4) MEDEWNEIZ XL SEW

<4-1>EFE—A L b EEATE ;
{Ff=000:000:0005:000:000:000:000:0 0 05]
{Ff=001:0-5380:000:000:000:000:000°:00 0
<4-2>R LY E—A L b EHERE ;
Ff=lo00:000:000:000:000:000:100:00 0
Ff=100:00620:000:000:000:000:000:00 0]
<4-3>1{/M L ;

— 95 —
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(Fr<{000:000:000:000:0500:05003:000%00 0|
Fr=[100:000:02500:000:02500:02500:000:-0250 0
(F<[100:000:000:000:000:000:000:00 0
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3.3 FERE

BRE — A OV T HERREDL B VIERECIR1ILB LR O L Dt
B T ORITKT, ‘

(1) THRFEERE
Node| <1-1>13%f <1-2> 2 % <1-3>3 % <1-4>2 = <1-5>3 &
DOF | BHHME | EiniE | 5HHR{E | FRAE | 5HEE | BEARE | SHEE | 3EAME | A | BiseiE
1-1 | 2.524 | 2.627 | -2.635| -2 527 |-0.012 -1.952 { -1.945 | -0.848 | -0.842
1-2 —0.003 0 -0.003 0 -0.007 -0.279 0 -0.490 | -0.486
2-1 0 0 0 0 0 0 0 0 0
2-2|-4.3811-4.377| 4.368 | 4.377 | -0.014 3.083 | 3.369 | 0.966 | 0.973
3-1]-2.524]-2.527| 2.535 | 2.5627 | 0.012 1.952 | 1.945 | 0.848 | 0.842
3-2 | -0.003 0 -0.003 0 -0.007 -0.279 0 -0.490 | -0.486
4-11-2.524 -2.527 2.535 | 2.527 | 0.012 0.975 | 0.973 |-0.836 | -0.842
4-2 | 0.003 0 0.003 0 0.007 -0.279 0 -(.483 | -0.486
5-1 0 0 0 0 0 0 0 0 0
b-2 | 4.381 | 4.377 | -4.368 | -4.377| 0.014 -1.965 | -1.685| 0.979 | 0.973
6-1 | 2,524 | 2.527 | -2.535 | -2.527 | -0.012 -0.9751-0.973 | 0.836 | 0.842
6-2 | 0.003 0 0.003 0 0.00%7 -0.279 0 -0.483 } -0.486

*F LA, HRESLEREESOVOERT, HEOEMIX, X102mm,

clolclololo|o|o|o|o|c o |B %

LEoFEHEDLPD LI, F—RA<L-1>~<1-3>B I U<1-5>FTBHREL B —
B9 52 BN bR, 7 —R<L-4-3EENHELETHY ., ERITEHLR 1
Dy HFAEME 0 & LTHOEROEN 2RO DTHB, £%y FEHETIL,
Ay FETEBREZEGNICER S EIWEOR A, SVWELX D LEHA TIEES
NDREDN 0 DBFE. EHROEHEMIL 0 I HEMICHE SN, ¥—R<1-
>OERECHEHAD y FRAERMICHBEEOH R 10Oy FAEMEzmzs & &
R2E5Dy FMEMIZZRER 3.0, -1.964 & 72V, ITISHERK —%T 5
ZEDBREMD LA,

- 98 —
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(2) BV OEROHE

@O b=10mm .

Node| <2-1>#11F | <2-2>3 LY <2-3>H% <2-4>Hf

-DOF| 185 [Tt | 18 [+=rn | 8 | &F 2083586 2E| &£F
1-1 |-0562] — |-1.016]-0.044]16.651[16.650| 0 0 0 —
12| © — |.0.769{ 0.076 | 0 — 0 0 0 —
1-3 | 0025 — 0 0 |-0562! — |0.517]-0.023]|0.014| —
2.1 |-0.562] — |-0.579|-0.088|16.649|16.650] 0 0 0 —
22| 0 — 0 0 0 — 0 0 0 —
23] 0 — 0 0 0 — |-0237}0162}0014| —
3.1 |-0562| — |-1.016/-0.044]16.651|16.650[ © 0 0 —
32| 0 — | 0.769 |-0.076| 0 — 0 0 0 —
3-3 {0025 — 0 0o |os562| — |-0237]{-0.023]0.014| —
4-1 |-0562| — |1.016 | 0.044 [16.651[16.650| 0 0 0 —
42| 0 — | 0.769 |-0.076! © — 0 0 0 —
43 |-0.025] — 0 o0 |os62| — 0517|0051 [0014] —
5-1 }-0.562] — | 0.579|0.088 [16.649|16.650] © 0 0 —
52| 0 — 0 0 0 - 0 0 0 —
53| o0 — 0 0 0 — |.0.237|-0.134| 0.014| —
6-1 1-0562] — |1.016] 0.044 [16.651[16.650] 0 0 0 —
62| 0 — |.07e9f0076! 0o | = | o 0 o | -
6-30025) — 0 0 |-0562| — 1.0.237|0.051|0.014] —
7.1 |-0.562| = 0 0 |16.650|16.650 0 0 —
72 0 - 0 0 0 — 0 0 0 —
73| 0 — 0 0 0 — |0.014]0014!0014]| —

* 5 1FE, HIRES L HEEESOWTETT, FEOHEAMIX, X102mm,
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@ b=100mm

Node] <2-1>Bhif | <2-2>5HCH <2-3>#% <2-4>H

-DOF| 87 | T4V | B | T &8 | £ |2 k|3 k|6 48| £4
1-1 |-0562] — |-0.141].0.044[16.650| — 0 0 - | -
12| o = 1-0.009]0.076 | 0 — 0 0 - | -
1.3 | 0.025 | — 0 0o |-0562] — |o0015|0014] = | -
2-1 |-0562| — |-0.137]-0.088|16.650] — 0 0 - | -
22| o0 - 0 0 0 — 0 0 - | -
23| o0 — 0 0 0 — |o0014|0014] = | -
31 |-0562] — |-0141|-0.044|16.650| — 0 0 - | -
32| o — | 0.009 |-0076| o - 0 0 - | -
3-3 |-0.025| — 0 0o jos62] — |oo014]o0014| - | -
41 |-0562] — |o0.141] 0.044 |16.650] — 0 0 - | -
42| o — | 0.009 |-0.076| o - 0 0 - | -
4.3 |.0.025| — 0 o |ose2| — |o0.015]0014] —» | —
5.1 |-0562] — |0.137 | 0.088 |16.650] — 0 0 - | -
521 0 — 0 0 0 — 0 0 -» | -
531 0 > 0 0 0 - |0.014|0014| = | -
6-1 |-0.562] — |o0.141 ] 0044 {16650 — 0 0 - | -
62| o — |-.0009]0076| o0 — 0o | o - | -
6-3 | 0.025| — 0 0o |-0562] — |oo01a|o0014] —» | -
7.1 .0562] — 0 0o |iess0| — 0 0 - | -
72| 0 - 0 0 0 — 0 0 - | -
73| o - 0 0 0 - |oo014|0014| = | -

*B 150, SiRES L BHEEFSONURRYT, BMEOBMIT, X102mm,

ED2oDENG, BR T OEMIT, HiR T CEEETHERMZZBELE
RLIPH 6 KB IETHENIIHEZNZZEEbE LN b, ELLEY
ENMEEIR TV ZEPHERENT, SR 1025 6 DEMIZOWTH, #—R
<2-1>, = R<2-4>D 6 SR E—HE BT, HiE, MEAHTERERELT
W5, BEEHR TICART 2BE0OHA 1205 6 DEMITHS 7 OEMICAREL
THEULSRIBEMALTH D, iR 11D 6 IS TARNTIESOEMIT,
v FTAOER LAIGREMNRRE LAbEhibn s, —0Z it Ay Fig
(b)% 10mm 7>5 100mm & LTy FETE ORI BN S E7-E4 280 0%
WREND L 51T, EHEE, MEBEARNTERNKIBICEAS LTS Enb bl L
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MTH D,

e, 1 BHOERDS —A<2-4>0 3 DEOFE OEi(2) FREMIZOWT,
EATIHTAHA 100 6 OENEME LD ERDESITRD,

Node-DOF

1-3

2-3

3-3

4-3

5-3

6-3

Uz (X 10-2mm)

-0.037

+0.148

-0.037

+0.037

-0.148

+0.037

FoEMD, HEOEORBEICHEZAW LR bbb T, AWER 2, 4.

6 LIEAHEA 1, 3. b ORIATMUR TR TNELL LRV LBRLRD, T
FL. BB 2HEL A2 LSS, Atk T, xd#k LUy #@E Y OT—
Ay MEE S TNE I ERbNB, 2O i, £ 2EOXEC-INDEFKILE
WTH(@2-32) D7 hY Z RAEFERELTVWA I LICARTILEZOND, ZOR
B L CIBIE BV TEFEETS, L. RIERIAT2 7Ny FETE DR
HERERICEVEAI DO L D REESEE L oo, BRICEVEHERZEE
LB b neEI b5,
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(3) EHHREEER (BEREN)

Node- <3-1>ZAfEaR

DOF FHEE FHIE
1-1 0.430 0.430
1-2 0.249 0.248
2-1 0 0
2-2 0.497 0.497
3-1 | -0.430 -0.430
3-2 0.249 0.248
4-1 -0.430 -0.430
4-2 -0.249 -0.248
5-1 0 0
5-2 -0.497 -0.497
6-1 0.430 0.430
6-2 -0.249 -0.248

%85 150, fiRES L BREESORCERT, BEOEMIT, nm,

EDRPG, HEELFAEII L BT B2 ¢08b2 5,
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(4) MEDLEREIZLDER

@O b=10mm

Node-| <4-1>fiiJ - & <4-2>R LY - & <4-3>FEF L

DOF| HHl a0 ARl (=304 J Al A hX iR L
1-1 | -0.562 — 16.141 | 16.628 | 15919 | 15.918 | 16.650
1-2 0 — -0.385 | 0.038 0 — —
1-3 | 0.165 | 0.089 | -0.562 — -0.562 — —
2-1 | -0.562 — 16.363 | 16.606 | 16.649 | 16.650 | 16.650
2-2 0 — 0 0 1.262 — 0
2-3 | -0.237 | 0.014 0 0 0 — —
3-1 | -0.562 — 16.141 | 16.628 | 17.382 — 16.650
32| 0 — 0.385 | -0.038 0 — —
3-3 | 0.114 | -0.011 | 0.562 — 0.562, — —
4-1 | -0.562 — 17.157 | 16.672 | 17.382 — 16.650
4-9 0 — 0.384 | -0.038 0 — —
4.3 | 0.114 | -0.011 | 0.562 — 0.562 — —
5-1 | -0.562 — 16.942 | 16.694 | 16.649 | 16.650 | 16.650
5-2 0 — 0 0 -1.262 — 0
5-3 | -0.237 | 0.014 0 0 0 — —
6-1 | -0.562 — 17.157 | 16.672 | 15919 | 15918 | 16.650
6-2 0 — -0.384 | 0.038 0 — —
6-3 | 0.166 | 0.039 | -0.562 — -0.562 — —
7.1 | -0.562 — 16.650 — 16.650 — —
7-2 0 — 0 — 0 — —
7-3 | 0.014 — 0 — 0 — —

¥ 15T, HRESLHREEFTOLTEZRT, FEO B,

X 10-2mm,
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@ b=100mm

Node-| <4-1>#i7 -8 | <4-2>h LV - # <4-3>1EM L

DOF | K4l A H, i =y kil Rk HAFR L

1-1 | -0.562 — 16.579 | 16.628 | 16.577 — 16.650
1-2 0 — -0.004 | 0.038 0 - —
1-3 | 0.040 | 0.089 | -0.562 — -0.562 — —
2-1 | -0.562 — 16.582 | 16.606 | 16.650 — 16.650
2-2 0 — 0 0 0.126 — 0
2-3 | 0.014 — 0 0 0 — —~
3-1 | -0.562 — 16.579 | 16.629 | 16.723 — 16.650
3-2 0 — 0.004 | -0.038 0 — —
3-3 { -0.011 — 0.562 — 0.562 — —
4-1 | -0.562 — 16.720 | 16.672 | 16.723 — 16.650
4-2 0 — 0.004 | -0.038 0 — —
4-3 | -0.011 — 0.562 — 0.562 - — —
5-1 | -0.562 — 16.719 | 16.694 | 16.650 — 16.650
5-2 0 — 0 0 -0.126 — 0
5-3 | 0.014 — 0 0 0 — —
6-1 | -0.562 — 16.720 | 16.672 | 16.577 — 16.650
6-2 0 — -0.004 | 0.038 0 — —
6-3 | 0.040 | 0.039 | -0.562 - -0.562 — —
7-1 | -0.562 — 16.650 — 16.650 — —
7-2 0 — 0 — 0 — —
7-3 | 0.014 — 0 — 0 — —

*E 1IN, HiREBESLBHEEEOLUERT, BEOBAIE, X102mm,

EDRNPG, F—RA<4-1>, <4-221200WTik, Ay F 1 EICEETAHEICE
ST, HAWE MFT—2 2 M eWFE, hUYE—X 2k LEGTE) AR
ENDTEPEIDONE, OF Y, EAFTLI Ly FEE COERENE—
AUVPT =L LTELSBRBPFERTEIZLWVWHIZ L THB,

T—A<4-3>PHiE, Ny FERIZL- T, BYEEF T CRERBETI o
7o, BmOER LBMLOTbHOBEA LIEERRBEILTWA I Ebnd, F1L
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3-3 {-0.025| — 0 0 10562| — [-0237]-0.041}0014| —
4-1 1.0562| — |1.016 ] 0.044 {16.651|16.650| © 0 0 —
421 0 — |0.769 [-0.076] © — 0 0 0 —
4-3 }-0.025| — 0 0 |o562| — |0.517[0070]0014} —
5-1 |-0.5621 — |0.579 | 0.088 |16.649|16.650| © 0 0 -
5-2 | 0 — 0 0 0 — 0 0 0 —
531 0 — 0 0 0 — 1.0.237|-0.097]| 0.014 | —
6-1 1-0.562| — | 1.016 | 0.044 }16.651|16.650| 0 0 0 —
82| 0 — 1-0.769|0.076 ! 0 — 0 0 0 -
6-3 | 0025 | — 0 0 }-0562 — [-0.237]|0070(0014] —
7-1 |-0.562| — 0 — 116.650] — 0 — — -
721 0 — 0 — 0 — 0 — — —
731 0 — 0 - 0 — (0014 — — ~

*E1FE, HRESLEHEZRSOLVETRY, BEOEMIT, X102mm,

EIEDHBRRELHEBTH L, F—R<2-40D 3S5EDEALPB LEoL
~K3 B,



JNC TN9400 99 — 034

(3) SHERBEER GMEREN)

Node- <3-1>ENPE

DOF F(*-8) (2-32)
1-1 0.430 —
1-2 0.249 —
2-1 0 —>
2-2 0.497 —
3-1 -0.430 —
3-2 0.248 -
4-1 -0.430 =
4-2 -0.249 —
5-1 0 —
5-2 -0.497 -
6-1 0.430 —
6-2 -0.249 —

% 15l%, HAESLBHEESOUCERT. FEOEAMIT, mm,

okt ¥ATEHEY, BERE-L—ETDH I LPHERINI,



JNC TN9400 89 — 034

(4) HEPEWER L2EK

Node-| <4-1>#1F -8 | <4-2>h LV - 4% <4-3>EFF L

DOF| H Ak Jam ] =53 F 1R B BhFE L
1-1 | -0.562 — 16.141 | 16.628 | 15.919 | 15.918 | 16.650
1-2 0 — -0.385 | 0.038 0 — —
1-3 | 0.165 | 0.039 | -0.562 — -0.562 — —
2-1 | -0.562 — 16.363 | 16.606 | 16.649 | 16.650 | 16.650
2-2 0 — 0 0 1.262 - 0
2-3 | -0.237 | 0.014 0 0 0 — —
3-1 { -0.562 - 16.141 | 16.628 | 17.382 — 16.650
3-2 0 — 0.385 | -0.038 0 — —
3-3 | 0.114 | -0.011 | 0.562 — 0.562 — —
4-1 | -0.562 — 17.157 | 16.672 | 17.382 — 16.650
4.9 0 — 0.384 | -0.038 0 — —
4-3 | 0.114 | -0.011 | 0.562 — 0.562 — —
5-1 | -0.562 — 16.942 | 16.694 | 16.649 | 16.650 | 16.650
5-2 0 — 0 0 -1.262 - 0
5-3 | -0.237 | 0.014 0 0 0 — —
6-1 | -0.562 — 17.157 | 16.672 | 15.919 | 15.918 | 16.650
6-2 o | - -0.384 | 0.038 0 — —
6-3 | 0.165 | 0.039 | -0.562 — -0.562 — —
7-1 | -0.562 - 16.650 — 16.650 — s
7-2 0 — 0 — 0 — —
7-3 | 0.014 — 0 — 0 — —
*HF1FNE, BIAESLEHEEEOY R TRT, BEOBAIEL, X102mm,

FBIRDHAGBRLIUBRT AL E o0 —ET 32t B8bhs,

BLEA BR(2-32)FE o B & DEL, BFANESHADE SBEEIC 35
AL TAEW LEBSICOZBEN TR Z Rbhd, 7 —A<2-4>0 3 580
BRIZOWT HI@FHEMOTR TICHT 58 125 6 ORIENEZE-TH
BB T3LHRDE B,

- 72 —



JNC TNS400 99 — 034

Node-DOF 1-3 2-3 3-3 4-3 5-3 6-3
H:(2-32) -0.037 | +0.148 | -0.087 | +0.037 | -0.148 | +0.037
Zo(*-8) .0.056 | +0.111 | -0.056 | +0.056 | -0.111 | +0.056

* 11T, BAEELBHEEEOH TR RY, FHEOHEAIL, X102mm,

rtoEEEAALTEETOLIERS,
z RS R LD LB

— - 3(2-32)
w0 F(#-8)

Rhbbhnd L HiZ, WECNTIERD T R L) GTIETORERRDL
b, L, BIETRLELIIZ, Ny FEROEZAE S LTRAROEN
AlEZ KE < Thid, EREMERRWE WD,



