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FLOSA: A Computer Program to Design Core Restraint Mechanism

for experimental VHTR under Earthquake

Tatsuo IYOKU and Yasuo MOTOKI

Division of Power Reactor Projects, JAERI

(Received May 17, 1982)

A computer code FLOSA has been developed te design core restraint

mechanism of a experimental Very-High Temperature Gas-Cooled Reactor (VHIR)
under earthquake. It deals with band type and link-coil spring type as a
core restraint mechanism.

The basic purposes of FLOSA are:

(1) to analyze seismic induced forces on components of core restraint

mechanism and tangential keys,

(2) to calculate displacements of permanent reflector blocks,

(3) to evaluate influence of gaps existing in the link contact pecints.

Sample problems are considered for band type core restraint mechanism
in the System Total Design and fer link-coil spring type in the Detailecd

Design (I).

Keywords: Computer Program, VHTR-core, Core Restraint Mechanism,
Band Type, Link-Coil Spring Type, Earthquake,

Permanent Reflector Block
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Fig.3e2

Block number i

Forces acting on per manent reflector
block and core restraint mechanism
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$p TSl ! [Sln(¢_"2')+—€—L{ 6bg+6ug.COS §+5Vi.81n—2_}j+-2—
8y, = 15{QL-(cos¢m—cos¢))+3Vi} .
Ccos 5
2 (4+16)
SEFEEG, BRI, AL TR (4+16) £b g, & 0y, ERD, KIT S, 2k (4
15) IERALT 9,0, 508T5, okl T, mEBOY Y7 2THRLTY G

4.4 B v e hE-CERTEIEANN

FE RO E BB G b hs ) o B, 2T N LavIic REL T T I oy MICED
MR AEFUAOE SBMEIND, -7, HWEHFLZBNTE) V7 S ¥ ROk S Wl E A
BT ~TE LN AL ICRPRICEN -0, RIS ERT, WAT, [ E S A&
Kﬁﬁﬁaﬂfwéﬂ4wfoVf$;§,?mvﬁﬁmﬁéyyylyy*w¢—mgw,
I‘Eﬁﬁﬁﬂmi?ﬁ%ﬁﬁﬁ@%}%&@ﬁi‘ﬂﬂﬁ]%éﬂfw%&%i bid, T LD &5, ik
2FAE LTROREEZRT 5.

) BEREEES vV vy e vE—REE LT S,

i BERSHEIERFAOLE

iy vrEaMcEe» THEELREL,

V) 7ow2Ly v BAKTH AR ERERCERIRDOANBERT L,

V) BERSEISEEFRCEMSLEY, THHLHEMBEELD S 34 4RI & B AR

AHDBETELTOERETE, 7o0v7 AT B ERH LT 5,

wh BFEFLRAEAD ) Y AR ET D,

F@.@ﬁﬁi%a@fﬂv7mﬁﬁ?5ﬁ%%ﬁoCCT,Xf(D@%#?ﬁij?
RS DV, BIERT ST LTINS

i%ﬁﬁ@ﬁ@%béﬁ@,%zm®%é@ﬁ(4w7)@,x0<0®%éﬁﬁ(4qe)

..vl 5,
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THROLIN S,
i=1Ti,
6 .

—2¢+cos 5 v Uy + (Ngg Kotk Dex, =0f +W) coso, —Nyg = Kg» 0

i=2--m—1TIiZL,
i} f _
cos g -Uifcos§-U‘[Hvk(I\JRS-KS"'HKE)-xg—w(fﬁ-\"«’H)'cosgoi

— Npg * Kg* 0

i =mTiL,

2 cos & e U+ (Nyg » Kg#k, Ve x,= (£, #W,) v cos o, = Npg + Ky + 0
(4+17)
i = 1T,
_y ¢ 8 , 5
*cos 5 +U,—2sin §'VO——(f1+WH)-Coswl—NRs°KS-
i=2-m—1TH,
o o L6 5
cos 5 =U; —cos 5 *U,,,—2sin 2°VO—( f,+Wydecos ¢, Npg s Kg

i =mTE,

g .0
2 cos 5+ U, —2sin 5 Vv, =(f +Wy)rcos ¢ —Ny ~Kg+0

(4+18)
£ (417) LU, #WEL, FP 2R (4-19)0&SLHTE, MEXHKOFET
BIZERMx, 3R (4-20)DEICRDESD,

m—1
m H
F =—“—m]_1 [igz(fi+WH)cos gui+§(f1+WH)-cosgu1
+ 3 (£, +Wy)ecos o, ) (4+19)

_ 1
XD—NRS * Kgtk,

PRED, x, >0 EULBLHDICRROALFXCME L BTNEE 50,

¢ (FT"—Npg*+ K83 (4+20)

F" =>Npg * Kg* @ (4+21)

F*" 1, U v/ GENOBEERHEEERFEO T oy 7HERNOFHEEROLTVHD
T, RER (42104, 70y 0 WMENOFHMEAH 2 4 M F I L BHHMAANLO 6 K&
CH o HRET, BERFESEEFMICEMT S LEEKRLTY 20

FERL (4-21)BEBRSAHNEEE, NOWDAERER(4-18)KE5E, CORKD,
U, 2ME LKV, 2R BERADE DI S,
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Vo= —— g (Npg » K 8- F™) (4+22)
2'311*1‘2“

Wi, BEAROHOHDARERD B, 7ay 7 &SI =2 m- 1IC20TH, Fig.
4+ 6L DRAPMILT Do

. b .8
81n§-Ui+s1n§'UiH—Ti:(fi-FWH)'SinSDi (4-23)
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Excite

Fig.4+1 Distribution of seismic loads in horizental! plane

Py

link bar

Fig.4+2 Force acting on link bar
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5. 7Fua ¥ 3 ADHEA

5,1 7RY>LDEK

@ﬁﬁ%%ﬁ%ﬁ%ﬁ%ﬁnmFFLOSA@%%%ﬁﬁoﬁ%?@,ﬁ@ﬁﬁﬁ%&bf
NVF%K&UVﬁ-”$ﬁﬁ®2@ﬁ%ﬁ%ﬁbf“%@?.Aﬁf—§§§7wzmib
BT B, BEETH, KFIKRTIyr-22F5ELTH 5,

«Casel 3 Eicidl /o, MY FHRICB A RIBEEERD S,

«Case? 4%m4 -« 3ECHLAE, VT NErARICBILEEEBEERD D,

cCased 4d@mD4 « afiCELE, V¥ e NxHRCETL, 7 YV vy e T I

EHTAEAMNERD S,

F;gﬁ-nuwo&a@%ﬁ@%ﬁﬁoMF%ﬁfww§ymowf%w¢éo

MAI N Aﬁ?—&%ﬁéﬂé,%@f-ﬁ%mﬁéﬁ,:yrm—w?fam;@ﬁﬁ

r— 2T %o
SUBROUTI NE
B AND ﬁ%NVFﬁﬁmﬁﬁ%%@ﬁﬁEﬁQ%ﬁ7bUvﬁzéﬁﬁiéo
C ONTR mﬁﬂyFﬁﬁmﬁwéfuy7@#Hﬁm®Eﬁ%HWL,ﬁiﬁﬁi@ﬁ&
kg -V, U, T, x, ¥, Ly L D70o w PHF v v 78, BRD,
HHERAN NS €S, £/, Cased O+ —DEAW NS RHBMIISE 5o
GCOF B ABRECETS3 4 v s DEBEEREERD D, Case 2 THAT 5o
LINGA 4 3SETELER(415), (4-1T)%FHRAL, HREHTIT 5. Case

2 THHT %
LI NK 4+ 1, 428 CHRLASLEEESRL, FORERAHTIEHESH, Case 2
TEHT S,

LINS?2 #HoADOHKEEEETS 5.

LONE Case 3 O+ —DEAMNERD 587 FRADREEED o

SOLV Case 1T, V, <ODBAKHE< Y v 7 2REMPTEL

TITLE # A4 ks — FOHR

TENS HH~Y FIERT 2R FHAMEERD B0
@ﬁﬁ%%ﬁﬁ—%@ﬁ¥%%ﬁﬁ@ﬁ%aLtwémf,%E%Kﬁ@ﬁﬁ%%ﬂﬁm%
k48@1fﬁﬁﬁ%f&50aﬁ,%%@@$ﬁ»@$t@@@ﬁﬁ%wml8@?550

Fig.5+2 KHENHETRT.
%EﬂﬁFFLOSAQﬁ—F&ﬁm%IO00&?%0,ﬁ%m%ﬁﬁfﬁéo

._2 li
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5.2 AHER

HEBa— FFLOS ADANERATable 5 1 @42, #—FIHRHEOMMMT&E
By — A (Case 1~Case 3 ) #EL, 2HREUBREF —RCB-RT— 7 2AHLTH
o BIBOVT, BRNBRIBBLULAETELALLOERE —TH b,

5.3 WHBHER

AR 20T, TRICERHESF - 220 THELTH 5,

T able 5+1 Input data for FLOSA

GROUE.  -5| FORMAT FORTRAN DATA

1 214, 18A4/ MMM, m, TITLE
MMM &l @/ ¥5 2 -5 —
=1 gy FAHER Case 1
=2 Y vy « "3 HA Case 2
=3 Y7 «x3xhHR Case 3
m CEEREE T JRE
TITLE: # 1 b
MMM=1 (Case 1)

2 EE 125 a,b,c,d, @
| B RS 7y 7RIS Fig.3-2 BM
3 E125 £y
£y NV FOES
4 {1) 2E 125 g,, f;, (i=1-m)
: 0. HIEEEOMASELELARREBO LT E
) £ TEAMEAES
5 4E125 |W, P, K; K,
W, EATRSAESOHEH
P, EISAS

Ky RSy FOEEFETRER

K, :797n%-0ERIMNTRER

(F) FE LWy -2}, GROUPSSOAH—-FE2 AR
o

MMM=2 (Case 2)

2 314 [N, Ng,, N,

__2 2,.7
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GROUP.  op | FORMAT | FORTRAN DATA
Ny CEHEH DO a4 vidhaEE
N - EEBA HIEY TO B 3 4 by 85
N, RS R 1 10k
3 5E125 | d, Dy, H,, Ny, =
d i S
Dy EEo 4
H, CHBERS S P Zar IS
N, HHEBEH
x L FH
4 28125 | n, &,
n D D R EE R
dy, 7oy s OBRAEZL(42EER)
5 5E125 |d,, ,.E, ¢ ¢
d, U vIERE
£, N vsOES
E - oo ST
p S v MO O™E
¢ D BE K EHE DK
6 (1) 3E 125 ¢ ,F, (S, F (8, (i=l-m)
: F (S, S, HEMIC) v 7 fElT HE
@ FJSQ:Sszﬁmuyamﬁmjéﬁﬁ
7 3E125 | T,, T, T,
T,  BAIREOSRLRE
T, D EERIRED "
T, EMREC ”
8 3E125 51v B0y O
oo 1 BE oEE RAHEES E R
5 vy & ESE RN RO T O R
- vy Laroy V}V@éﬁ%'@@}%g}%%%f%
bg - ¥y 7HE
9 3E 125 8, 8,, 8,
&, HFHREO DA NRILHE
8, ERKED ”
8, EMRED ”

() B L#wAr— AFY, GROUPSDH — FEA
Nbe
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ORMAT

FORTRAN DATA

GROUP
/CARD | F
MMM=3
2
3
4 (1)
m)
5

( Case 3
14

E125

ZE125

5E 125

)
NR.S

Npg  BREREE 1 EIKEOT0 S 3 4 03% DAL
0

0 BIEREEOEIR, MMM=1® ¢ &fal—

¢, f. (i=1-m)
it 7 FT S O R 5 IR & AP0 IR ISR L

qDi

f, R EmA MR E
W, 8, k., Ky

W, CEERKNEESOEET

) o4 AR EFEE

k, D) vy R EER T AT
K Do A g O RER

@) HELiwy -2, GROUPS DA - FEA
%,
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TITLE

LINGA

LINK

TITLE

BAND

L ONE

CONTR

GCOF

TITLE

SOLYV

LINSZ

TE NS

B AND

Fig.5+1 Structure of FLOSA code

‘_2 5,
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: ' { Start }

Read control parameter MMM

and other parameteres

(Case 1) =1 =2 (Case 2)
MMM
Constnrts coefficients matrix =3 (Case 3)
/
! i Comstructs ceefficient Calculate coil spring
matri X : const ant

Solve the matrix using
s weep out method

Calculate stresses
acting on spring:
: Reduce the matrix and link
Solve the matrix using Esti mate the gap
sweep out methed effect

Calculate gaps between each
block and forces acting on
band

e

Qutput results

Yes

Ne xt problem

Fig.5+2 Flow chart of FLOSA code

_26"_
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6. 3 H B

6.1 S EAR

1) ¥ 27 L BERFETDOHES

BEAY FBEUBEERAEOBIK R, YRF LEARIAN-—20bDLETE, FHRICLE
7585 A — 5 —%Table 6+ 1 KRT o Wy (318 EREH L WEBRKES 1 kOB RICHTTE 1
g@ﬂ%m%ﬁﬁﬁﬁttﬁkﬁéoﬂ%ﬁﬁm&w&@éf%%ﬂ%ﬁ%ﬁ&@ﬁwko

HESIC BT AEERHBOENRER, FOoM BBV FETE SLMBUAICIMAS
SENE D, FLEEPREOBERHAFREMRI I 0mmB L5 mmRATH 5. Fig.
6+1 AE Y Fick 28 BHRHHH3ton, 9.8ton & 11L.5ton B/¥74A -4 — &L T,
YR GRLEN R, OFEANNITEER LAZbDTH B, &0, FBHAREMORAMEX, =,
IR I AE M B BEVNE {5 T W, 2D LY, BERFROENRETE S
RO /M CHZ 20k, POMEEBEASIE TKEBIC2, PT52&iK1H5, L2L, C
DL ERMEANFOREEB LICEIEMOALSEFEL (A,

Fig.6-2 CHRLMRBBOXBRNINHLRT XFXNR, &,

R,=x,K,+P,
LEBINSTETH D, O LY, EBERNINHTERANELx, CEASNS, BXD,
FHRAR, ~R,, REMEH AP, OEIRES W T0E, THEFig. 6 1IRENTNHLD

2, TOEFTOX, ~x, dERBLES VTV S LD TH So KR ORKMER, IR
HADLi b s FRIE—-ELALE (K15ton)ERLTVE, 2O & iF, R, DEEHM
B EL, KREEAINBLEERLTY 50
Mgﬁ-maﬂwﬁﬁ@ﬁﬁﬁﬁ%ﬁ?oﬂ%%mﬁ,@ﬁﬁ%%ﬁﬁ%ﬂ%ﬁ%ﬁ&ié
NHBLOT, T NEZH BAROEERKFEBGAV, REDL, BHFICH - R KEH
LB EICES, NS 3ton & 0.8tonDr—RXTT oy 7 BILF ¢ o THELT
W5,

ﬁgﬁ-4K9791VV?»#*%%KﬁﬁﬁéﬁﬂﬁﬁﬁﬁéﬁioWﬁﬁﬁﬂﬁ%%
T RICHRY, RATAAGHEMLTY 5,

Fig.6+51%, v FEisifd /1 9.8ton KB B, v FEIARICIERT SHESRERL
FEDOTH b, 1 &2 EADEEREEABE LT 2R Y FREKOHESEALTO
B, DT EiE, Fig.6+1iKmLxEERBEERARMELAMART LHiL, 1ERL 2
EROBERHERLEBHACANTIEBNRE VLD TH S, /2, 4BHDO NNV FHRK
ODEEREAZUTVEOR, 2O~y FTEZLTWAERERFNEE bADERELRE, ¥
HhHb) vy IHACEMN LTS TH %,

DLF, BIEEEIK-SOTHRHALTSH, FOMREEE LTHER Y FHREZERMLCE,
EOEA Y FICERS N RIEOS | (3, HERICEERIN KO EN EHEBUTFIWA S



JAERI M 82-058

CLThB, Bf, HE Sy FORMARTLEBRTIBE, ARV FBRUF Y Iy
WA — RS ACERLETARVEIREL, 5%, ERBNACEEZBITANTED
S Uy P ERESY FIEo0 TR 20805 5, 156, Ry 2 9.8ton
Dy —2AOHNEBRETH DL,

(2) M7 VvORE

FreF A OREBLCBVT, BETXEHBRAUTO 2 HTH 5.

() BEEMsHEBEDEMIE, F-HITHET %,

(ih BERMNAORIEIHDPTS S,

Baic, (> TRNT 2, BIERMAE, 7oy sMEOS Y YV ayyerd—E3T
SUNMCERT Bhies ST or—ic kb, HBHEFHABCEOTHERRLIC(L, Fig.
6+ 6RAMEBHAHOBMICECBAEER (¢ INESIELTILERL . SHRICLE
NG A—5— v 2T AEARITOETH Z, Mk b, BAFEKA G ERTHOEMIC
MORDLTHD, ARSHISE0BETH e, RIN0LL(E ITHS, ZOLLLYD, ¥
A7 LBEBRHO Y FFECH L TRIOREIZITHS LR 5o

wic, BEOKSVTRIT 5, BERRFRASOEMEH R, EROEFLTRT 0y Y
G CHET~RETH L, LinL, 7o 7 MEREOEMIEL, &7 0 7 BB TK
MTh2C L VBERCBITTERY, —F, FYV2Y¥ebd 370y 7 EICGRITY
anﬁb,7Dy7ME%REL%%ﬁT%éJZ@C&&D,ﬁﬁW%%ﬁtoLmb,
REOHELEAGT S ADICE, 7oy 7 BEROBGHLEERD (¢, —y, )3BDTA
B FiEn, ke, HEAEER LTRENESMERIT LT (o,

Fm.w7uﬂ%ﬁiﬁTmmG-Hﬁ%tﬁ®40%@&5&g®7ny7&ﬁm%k£
ﬁ%xm“=ﬁ)%Jﬁ%mmﬁﬁﬁﬁ%&cfﬁbt%w?ﬁéoﬂibmﬁﬁﬁﬁﬁSwn
bt se, x, B—EE (x,=1.2Tmm)ZR LTV 2. LA L, BEOICRBEKOBRER
éﬁﬁﬁ?67uyﬁ%ﬂﬂﬂi@ﬁﬁﬁbﬁﬁfﬁwﬁfﬂyﬁmﬁmbﬂw%ﬁﬁéo?
Hbb, SR A5 Ston Ml ki A Ex, BB SHTAEVL PRV, FTRERLBL
fﬂﬁ%ﬁwﬂ&i?%—ﬁﬁ%ﬁtfwéﬁmﬁ,7Dv?ﬁﬁ®%@%#%79wﬁﬂ@
TH ZOMRICRMAVTVS £ SO THEL TWB I, 79 97 HE 3 EricOE L,

'%m%%%uﬁwaéﬁwmfﬁéoCCT,7ny7®@ﬁ%wﬁLtwa~o&Lfay

TW$—ﬁ%60%CF,Fm.wstFm.mgHmﬁﬁﬁﬂﬁﬁmn®%ém,397»
#—mﬁmﬁ&%ﬁméﬁf@<&,m%%m@%ﬁtfﬂyﬁﬁﬁﬁQQME5%%éﬂé
pERLILDTH B, MLy, AWEER L 70 » 7 £LE, 7 97V -OHREHK,
DEAH LTRB L EAERLTOY S, ZOC &R, REDKLY 7oy 7 BEICEE
L,%®%%7ﬂvﬁﬁﬁﬁﬁﬁﬁﬁﬁétb?%5oﬁg.&S;D,&bm32xw7

m/mmuiwﬁéawfwgm—ﬁﬁ%%bfw5ocnﬁ,ﬁﬁﬁﬁéﬁﬁmmgdwf
HEM (sine T, ) LERERTH 5. — 4, K, ¥ 3.32x10 kg/ mmEAFCTike,—¢, BK,
BT B RCBD L TVE, 20T E LD, REDRK, BRECEREEATHLLE
FLTWB, BRED, vAB~<-20K, BEBENCHL CHETE 5HMCHLLFTAL

Jo
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PR, REDMICH L TR LTS s, MBLE B, — 21, BUAR 7103 MR P R/
S FIER TAMELD bRAEVES (P, > +tW IDHREFRTSH 5, LL, Po2if +
W, OBAREE KB HEELLBVE TS 50 5 HE TS LHERABL, UL, P<t, +Wy
D&, 79y OBENNSThEFSEBOBRENELND,

62 UvH o xAHRX

A WRT ) T EY rOFRRE, BRI OOEEN-RE L, BIRLBERLT X
— 5 —%Table 6 « 2 ICRT, U ¥2 &-zxiflabg AN ORITE, SETRLLILE
30 Case 2REDVREZROEAFEE Vv 7 BEEHF + » 7OFMM 47700, Case 31TLD
Yy pE Y CIEHT EEAMDERD 5,

Table 631334 W ad ) v 7 QBEAFEEELEHLEDTH B, T4 32 G (44)
DEFHEAMIENBEREEBETRIEES, Vv 7@ (4 7)) OERECAVBFEMEBLE
4L PENRS L, LD, FOBAD I 4 A IRBHPDLUEO L EZR LT S, —4. Y
Yo RIEHARICRREAEE, L, Vv s BARKELTEF » » 7HFETNE ) V7
CLTOBEEE T DI RETEXAV, Fig.6+10 i, &) Y27 HBARC005mmDF 4 » 7
ABELEES, Vv REDEHS BB TLILERLEKTS S, M&D, 1 HBOY ¥7
AEREFAK I 0mmBHLTEE v » 7HERTEEICED, 10&HD Y ¥ 7 i3 3 mm
LABE LWL EERLTH S,

Fig.B6e11id4 v vy ot — WY CMEATHEAMNFAERLIEDTH Ho GHH/Y
ax—a-&trs;ﬁ%ﬂﬂ%ﬁﬁ%ﬁwtaﬁa%ﬁwﬁk@@juya3&4®ﬁm@
BE—MATHRELTEVK 1 Ston Thd, ¥ ¥ Vv vr hE—fEHTEEANNAE,
AR —BEAT LTV 2 EBETIE, + - ZFATLIEARMBEAE,

16.450
8 X85.b

Ly, B+ —3S, MECH L T b+ 2150
PLE, FMEHOTRESNALY v7 » AR ERFRCOOTHRALTE L, T OFLAR
HTRE L A AR, HEBBEMTOSMNABELNCLEY YTEEGHEOFX y v T O
HBETH D, 5%, LOFHMBEIANAFE) Y7 ORFRBEPLETH 5, 4k, THO),
@ziz #hEFnCase 2 &Case 3DOHNEBETH 5,

=240 (kg/cmz)

HifEm HAMME QR F— s 3E0Y, FEiES LEFLEDNTN S, EEMP IR FE ORI TOMHY
%X ($200~300 kg /cm’ TH B,
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Table 6+1 Fixed parameteres for band type

Notation Value

a 376 mm
545 mm
150 mm
313 mm

20 (deg.)
1020 kg

1327 kg /mm

3.32%x10* kg / mm

11200 kg
9857 kg
6550 kg
2791 kg
337 kg
0 kg

= a o o
IQD

=

-

LS w LX)

I R -
-

o

=
o
—
—
=

Table 6 +2 Fixed parameteres for link-spring type

fa) Coil spring
d 30 mm
Dg 170 mm
Ny 4.3
H, 250 mm
a | 8183 deg
(b Link
dyp, 66 mm
4, 509 mm
E 168x10 kg /mm°’
¢ 7515 deg,
f 20 deg,




Table 63

@ Coil

spring

JAERI M 82-058

O

Estimation of stress for components

(Unit : kg/mm® )

Estimation point

Plant condition

Equivalent shear

stress 7,

Allowed value

Design 215 230
Operation 1 219 310
Installation 3 5.0 351

(ty Link bar

(Unit lkg/mmz)

Estimation point

Plant condition

Compression
stress ¢

Allowed value

Design 5.7 101
Operation I 5.6 12.4
Operation IV 7.8 165




Block number

Block number

Fig.6+1

Displacement of radial direction x; (mm]

=

JAERI ~M 82-058

T 7

P,= 98ton

I I B
-5 0 5 10

P,=9%8ton

8\_

Reaction force R, (ton )

| ]

P,=115ton

—50%10

Distribution of displacement in a horizental plane

I HE

,=115ton

Fig. g.2 Distribution of reaction force in a horizental plane

.._3 2._
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Block number

hﬁ I
10
9
8
7
=
Xl 6
g
=
—
=]
o 4
Pl
Py=3ton Py,=1 l.5ton
[«
& | I ! | | L | ! { ]
G 20 40 0 20 0 20 40 60
Com pressive force between each block V, (ton )
Fig.6-3 Distribution of compressive force between each block

P,=11b5ton

Shear force acting on tangential Key U, (ton)

Fig.6+4 Distribution of shear force acting on tangential key
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6 T 1 [ T | T T [ T
£ f,=4480 kg
— 5 f,=3943 kg -
» f,=2620 kg
= fg= 135 kg
£ Kp= 1327 kg mm
<o K,=332x10" kg /mm |
=
5
o
5 24 -

f ,+Wy=5.5ton
= |
G
= L , ]
5 I
2. |
2 1
A 0 ] 1 i ] Ly 1 1 \
0 5 10

[nitial fasten force Py (ton )

Fig.6+7 Initial fasten force vs displacement
T T T T T I T T T T T T T | 1
24 .ﬁé-_.‘-..
\. f, =446cos 2<,Diton
~ \. K,=1327 kg /mm
= - ]
5 2.0 \ P,=6ton
““ [}
=
< 1er —
s
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Fig. 6.11 Distribution of shear forces acting on

tangential key. (5, earthquake)
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