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Application to 60 m GFRP Craft Strength Design

Tamotsu NAGAI, Tsuneo HAsHIMOTO and Yuji KAWASAKI

Abstract

Design formulae which were previously developed for the structural strength use of heavy
FRP crafts are applied to the calculation of strength members and so on of a 60 m GFRP craft, and
their calculated results are examined reasonably by the sea test of partial full scale model.

1. # E:3

A L 7o E#EE FRP #Eg a0 60 m GFRP i LSBT E~OBAIC >\ Th <5, THEDOZ Yt » K
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2. XERFER A FHEMEDPHR+MHEIEE DT

Lor=57.7Tm B=940m D=420m W=560ton Lw:=550m Bc=8.02m d=250m

2.1 BEOES

BE (v v ohR), B (7 2/, Bl (r v 2 HR) O v (v FAROLIE, BR/WE, Bk
REhE, HFe—a

A 540(cm) /) 270(cm) FE¥E 450(cm) AFREIMIEIE 90(cm)

BERFERRE, PRy — 4 180(cm)

2.2 REtKEE
_ 1.025 _ 2
ME Pl—T(d+o.025LWL)—0.397 (kgf/ cm?)
ERBOAB Po= 02 (710.025Lw—he)=0294 (kgf/cm?)

10
3Fg§j]ﬁ“ﬁ P222P21/2:0.147 (kgf/cmz)
6§ﬁ%ﬁ$ﬁ} p, = 1.025

31—

FEIEEMBIR 10 X1.50=0.154 (kgf/cm?)
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— A B Pi2=0.07(0.02Lw: +0.76)  (kgf/cm?)
I BT H

(58 £ WL
Z DAt D R P:=0.038 (kgf/cm?)

’ Ps3=0.077 (kgf/cm?)

2.3 FAERMEMITE — 2 v b - BOKTINT

Table 1. #EE#HHIT £ — 2~ b « JABIM DME

My (Tf-M) Ms (Tf-M) Fu (Tf)
L/ 20 Trochoidal W a2s 001 W07 001 W 0887 0251
Q=10"°*0SM 0.975L°%* W™ 0.976 LW ** 0.997 W 0%/ Do***!
i Q=10"*0SM 0.97 L1905 7087 1.O1LMs 7 ose W08/ ), 0697

L=57.7m, Do=4.2m, W =562 ton ® L/20 Trochoidal f&,
My =1,548(tonf - m), Ms=735(tonf - m), Fy=97.8(tonf)

2.4 L/20 Trochoidal Moment ® £t #h (315

Table 2. L/20 Trochoidal Moment @ #&-3##h F It 1

Skeg Bottom Deck
Zu (cm*-m) 14.472 18.610 13.280
Muy=1548 (Tf-M) on (kgf/cm?) —107 —83.2 17
Ms=735(Tf—M) os (kgf/cm?) 50.8 39.5 —55.3
|
| 2.5 MR-FRP 429 G - C s#iE ¥4
E=1.17x10° (kgf/cm?) opr=1,980 (kgf/cm?)
G=0.234x10° (kgf/cm?) oo =1,890 (kgf/cm?)
r=810 (kgf/cm?) or0=1,440 (kgf/cm?)
7=0.27 ore=1,350 (kgf/cm?®)
A=0.9271 ocr=1,000 (kgf/cm?)
on=154%x10"% (kgf/cm?®) ocor=1,800 (kgf/cm?)

3. MESMREXET (Longi. System)
3.1 SR
EE&W.% bmax:540 (cm)

%ﬁ%%&i bmean =450 (cm)
EE&W%% bmin =270 (cm)
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Table 3. <&~k

Panel No. 1 2 3 4
S (cm) 82.0 120.0 95.0 110.0
b2 (cm) 29.5 30.0 30.0 35.0
a (cm) 52.5 90.0 65.0 75.0
aq (cm) 90.0

3.2 BEhaket

a=90 (cm) My=1,548 (tonf-m) N=35L"* My"%%/a=421 b/a=(540/90)=6
Kz-_—l

©=0314 a:/% :0.314x90,3/—1%:3.183 tem)

3.3 ILHERE
onc=83.2 (kgf/cm?) or=0c=1800 (kgf/cm?)
J.=0.343, L>35 (m), SF.=6

/ /—ﬁ
te=ay) S /1 - —90¢ Feto oL ”~2256 (cm)
()o (0) o
SF.
3.4 MEEERFE
Mxz=1548 (tonf: m)
onc=83.2 (kgf/cm?) SF.=

a 12d0ncSF,  _ 90 /_12X0.9271x83.2X5
b= —/ \/ = =2.625 (cm)
11E<3+2#+4A ) 1.1X1.17X10°x 4.28168

3.5 MESNRERT
#1=3.183 (cm) tmax=1=3.183 (cm)
$=2.256 (cm)
t:=2.625 (cm)
ta=(M600+ R860)x 14+ M600=(0.22x 14)+0.12=3.20 (cm)

4. ARRAISMEEEET (Combined Trans Z5)

P=0.294 (kgf/cm®): EMRMAK Fy=97.8 (tonf)
P2=0.147 (kgf/cm?): FEFEIMR Mx=1,548 (tonf-m))
=(S—5,)=(90—18)=72 (cm) 6=320 (cm)
bla=444  K,=10 C.=11.94
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4.1 BAEGEt

Ny =0.95L"*MH % /ac=0.95%57.7"%x 1548°/ 7zc=<@>

C
t1:0.314a3,/@
_ [ 1X853P,
=0.314X 72/ 177 10°C

—4383/ 1
=4.38%/ <

:{2.824 (cm) FHBEIHT : P.=0.294 (kgf/cm®)C=1.1
1.457 (cm) 3ZEBRAMIAMR : P=0.147 (kgf/cm?)

42 BN
Z — = = T — 0.425 = 10.54
THEERC=1, M C=8, H=320 (cm) SF.=1.88L /a(—)

c
1 — 103/ A€ Fu SFe _2/3X0.92TIX 722X 97 8 X10.54
’ 2HEC, 9% 320X 117 % 10° X 11.94C

B 2,552_’2.552 (cm) FEMEM

T YC 1276 (cm) FESEIAIMR

4.3 LR
L=35m SF.=6  o0r=1350 (kef/cm?)
]1:0500 OHT:117 (kgf/cmz)

FEER IR P =0.294 (kgf/cm®)  Co=0.75
RS ARERINR  P.=0.147 (kgf/cm®)  Co=0.50
OHT — UbKCo‘: 109Ca (kgf/ sz)

_ J1 Py _ 0.5Px _ P, _ 2.356 (cm)
’S"’\/ () ‘72\[(1350 =4107 1923 Cs {1.513 (cm)
< ) OHT

SF, 6 >—117C6
4.4 MRS EHE
FE RS
©=2.824 (cm) tmax=11=2.824 (cm)
t;=2.552 (cm) (MRx13)+M
t3=2.356 (cm) t4=2.98 (cm)
JE5H D ARSI
t1=1.457 (cm) tmax=t3=1.513 (cm)
+,=1.276 (cm) (MRXT)+M
t3=1.513 (cm) ta=1.66 (cm)
5. EBR7 L — pE%ET (Longi. System)
a=(S—b,)=(60—15)=45 (cm) b=(180) (cm)

My=1,548 (tonf-m) Ms=735 (tonf-m)
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(6/a)=4.0 K:=1.0 K:=1.0

B aRE
N =4.9L"*My"%/ac=23523/c

e
t1=0.314a§/%=0.3mx45,3/3%:4.403 P—C"

Main Deck: C=1.1, Ps=0.154 (kgf/cm?), t;=2.285 (cm)
Fcle Deck: C=4, P:=0.077 (kgf/cm?), 4=1.179 (cm)

EFRERESRE

N =100

_ o) KaNa® _ o/ 1X100X 45% _
tz—1.655,/—Eb —1.655,/41'1%(105 =1.987 (cm)
e B

Wn=90 (kgf/cm?) N =200

t3:0.631613/KBCIE#IO.GSM?/W:LZM ()

ket

Main DecK Cs=1 P =1.154 (kgf/cm?) ook =117 (kgf/cm?)

Fcle DecK Cs=0.65 Ps=0.077 (kgf/cm?) SF=6

J:=0.343

- / J:Pi e / 0343Pn oy ac P, {0.995 (cm) Main DecK

o (&) V() guc, ¥ PEITC (0599 (em) Fele Deck
SF 6 DKL o

B 7 L — bR R

SFL:4

Cs: Main Deck=1, Fcle Deck=0.65
ook =109 (kgf/cm?)

a 1200k SF ; 45 [ 12X0.9271 X406pxCqs
“:_J/ -5/ : =0.120/eCs
¥ 1_15{3”#“,1 ( G)} 7V LIX1.17x10°% 4.28168

E
Main DecK t51=0.129v/117X1=1.395 (cm)
Fcle DecK t52=0.129+/117X0.65 =1.125 (cm)

B 7 v —  &EHE
Main DecK Fcle DecK
t1=2.285 (cm) t1=1.179 (cm)
+>=1.987 (cm) £=0.599 (cm)
t3=1.204 (cm) ts=1.125 (cm)
£4=0.995 (cm)
ts=1.395 (cm)
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tmex=6H=2.285 (cm) tmax=6=1.179 (cm)
MR X10+M MR X5+M
ta=2.32 (cm) ta=1.22 (cm)

6. ARoJEREt

Pi=0.397 (kgf/cm?), S=82 (cm), /o=1,080 (cm), lmax=540 (cm), /=450 (cm)
7 A N 7\& e=2
BAiER N,=52.5%X1.05°L=3,340

 P.SEN, _ 0.397X82X540°X 3,340 )
L==CE ~ sx117x10°  —58L079 (em")

A 7Oz TREREMIER—EL, BHicvovavy 2z ) - 2RELTARGE LT 5,
ARDOEZ 7 7 v 2L £1=320(cm) D7 5 v o HRHE be & LTHK 5, t=3.20(cm)=(M600+ R860)x 14

+M600 n=14
T
:ﬂu«%%%%ﬂzmo(mn

Ay 7 ONEERLSTTm B LERA Y Z7ORKIZES S,

(cm?) (cm) (cm®) (cm*) (cm*)
a l m 7 i’
@ 3.2x81 259.2 —4.8 —1244.2 5,972.0
@ 3.2x22x2 1408 —1.6 —225.3 360.4
- @ 43.72x3.2%x2 279.8 21.86 6,116.4 133,705.1 44 568.4
@ 6.28%29 182.1 46.86  8533.2 399.866.0
861.9 >1a2)13,180.1 584,471.9
15.29
L 81
GL' o) -
N\ £
(B L —F l_l "
1 «®
@ 22
3. 2 Z
'Y
d
@ |29 w©
37 N

Fig.1. =% 75~k
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1,=382,973 (cm*) Y:=3471 (cm) 2=11,034 (cm®) Irea=381,079 (cm*)
@=2e—@=721.1 (cm?) mo=13405.4 (cm?) 202%’:18.59 (cm)=0.186 (m)

7. MEO>Z/Ny b (No.1~No.3BO>)

Tz /=540 (cm) e=2 N.=3,340
BRE: [=450 (cm) e=1 N.=3,181
N.=52.5%1.05°L=3,029.3x1.05¢ SF=8
3L [1=450(cm) IR LT 28~ v b & LTEEL, [=540(cm) icxf L TR EBICAGH % An THEERIM
PRET D, BER W v b 21 Aoy V22085 CTHERT 5,)

7.1 —BME= v DBERRGT
Loz PASENL _ 0397X100X PN, _ _ I°Ni
C.Et 384X 1.17%10 1,131,688
T [,=464,730 (cm")
RRE Lirea=256,138 (cm*)

7.1.1 A~ bERE

= TIreq X0.2=256,138X0.2=51,228 (cm*)
b,=5,=25 (cm) byi—b,—2%166—21.7 (cm) Hy =36 (cm) t;1=268 (cm)
A/1=38 (sz)
t,+12<—;3f > 2.68+12 (%)
tre= b'” = T =1,644 (cm)
_Yr DA
1+12(Hw> 1+12(36)
tra=(M600+ R860)7+ M =(0.22X7)4+0.12=1.66 = twa
bp=40t,+ b:=(40%3.2)+25=153 (cm)— S mn=95 (cm)
AftE 7 7 v 23Sl v FEICEAT S,
a [ m ) i
SR D 3.2%x95 304.0 1.6 —486.4 778.2
v»x7-1 @ 36x1.66x2 1195  18.0 2,151.0 38,7180  12,906.0
759 v-1 @ 1.66%x21.7 36.0  36.83 1,325.9  48,832.2
459.5 2a)2,990.5 101,234.4
6.51
1,=81,761 (cm?*)
7.1.2 A~ v bERET
L= Irea— [,=256,138—81,761=174,377 (cm*)
Hw=54 (cm) tf2:2,875 Af2:42.5 (sz) bf2:25 (cm)
2.875+12<%>
tre= — g\ [ = 1879 (cm) tfd»= MR X8+M=1.88 (cm)=tuwa
1+12<—>
54
MftE77 v

twa= tur+ tw2=(1.66+1.88)=3.54 (cm) n=15
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be:f0{1+%(2182é)}:23.3 (cm)  fo=5

RRAEEME= v V5 HE

a [ m i i
DO~® 459.5 459.5 2,990.5 101,234.4
@ 3.54x23.3%2 165.0 1.77 292.1 516.9
® 54x1.88%x2 203.0 27.0 5,481.0 147,987.0 49,329.0
® 1.88x25 47.0 54.94 2,582.2 141.865.0
874.5 2a)ll,345.8 440,932.3
12.97
11,4=293,823 (cm*) Y =4291 (cm) Z114=6,847 (cm?®) I11req=256,138 (cm*)
A=571 (cm?) Ip.=64,535 (cm*) 7e=42.91 (cm)
av=2.—D=570.5 (cm?) mo=ZzZm—D=11,832.2 (cm?)

eoz%:+tp:23.9 (cm)=0.239 (m)

hr=54+1.88=55.88— 56 (cm) A=8745 (cm?) Ap=0+®=322.5 (cm?)

7.2 EHEPALEARE (EW/EF>=(%%)
a [ m i i
O~® 874.5 874.5 11,345.8  440,938.3
@ 10x25%1.15 287.5 49.0 14,0875  690,287.5  2,395.8
1,162.0 2a)25,433.3 1,133,615.6
21.89

l154=576.818 (cm*) Yr=33.99 (cm) Z124=16.970 (cm®) I17rea=464.730 (cm®)

Aor=858 (cm?) 7a=33.99 (cm)

Imz:(%+21.89>2X3.2)(95:167.741 (cm*}

7.3 WHBHELELE ouc=83.2 (kgf/cm®) Ci=12
C\Z.0c 12Xx1800X Z, 5447,

SF. = PISIZ+C105cZ,_: (0.397 100X [?)+(12X83.2X Z.) ~ 1*+25.15Z10
—fgr v [=450 (cm), Z1a=6.847 (cm®), SF. =8, SF1=9.94
FHETr o [=540 (cm), Z1a=16.970 (cm®), SF.=8, SF.=12.85

74 e SREEEEE =832 (kef/cm?)
SFo= e (1) /10 &y ()= 20 (i)l ()

= B38IOL /1y 49350 )2
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Tabled. SFp Er v o REREREE)

Lia 1 A Aw SF;=3
— g 293823 450 874.5 322.5 18.84
FHE v 576818 540 1162.0 610.0 20.37

7.5 MRErR v EBAIEEK

_ C2E1L>_ 384%X1.17X10 I_L_ 6 L
NL—<P1513 = 0397100 7 ‘1'13“0(13)

Nreq=3029.3X1.05°

Table5. Nreq, Nc, 8§ (BE = v oELIEH I L OHEEEZ)

Iia 1 X Nreq No )
—fgm v 293823 450 1 3181 3649 123
TR v 576818 540 2 3340 4146 1.30
7.6 MEe= v oMERTE
(15.3.5) Hc CREBREABHERL, RHAELRBTL D,

REE Ls=1.032 Py2a=4.96 (kgf/cm?)
_ Px;LsSISF1x: _ 4.81X1.632%100%450>%1.5

L= 12000 12X 1800 =681 Loy
KEBAD At L
Z124=16,970 (cm?®) Z11¢=6,847 (cm?®)

Z12d>Z1x2>Z11a THHDOT, MHRMEFETTIE, 2B OVTREMAD Z124=16,970 (cm®) ZHEHT
%o

8. EAMRABIEERET
8.1 W= ot
P;=0.154 (kgf/cm?) S=60 (cm) /=180 (cm) oue=117 (kgf/cm?)
My=1,548 (tonf:m)
N =2L'% My**$=4,475 SF=8§
_ PsSIEN: _ 0.154X60Xx180°x4475 _ %
L="CEt = mixiixioc  —»367 (cm®)
_ PSIL _ 0.154X60%x180% _ ,
Z, = - ( oe __ ) = 12(1,440 _117> =39 (cm?®)
1 SFI Ht 8
1:=5,367 (cm*) Z:=39% (cm?®)
Hw (cm) 14 = 14
tr (cm) 2.125 > 1.85 b:=b;=15 (cm)
Ays (cm?) 2.75 > 22.0
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z,+12< f) 2125+12< 21745)

= Y = =1.854

T ()| ] () |

tra=MRX8+M=1.88 (cm)
twa=MR*X4+M=1.00 (cm) (n=4)

pe=si+ (5 os) sl g5 )t o6 em
bp=40tp+b,=(40%2.32)+15=107.8 (cm)— S=60 (cm)

a [ m i 7
D 2.32%60 139.2 —1.16 —161.5 187.3
@ 1.0x9.6%x2 19.2 0.5 9.6 4.8
@ 14x1.0x2 28.0 7.0 196.0  1,372.0  457.3
@ 1.88x15 28.2 14.94 4213 6,294.3

214.6 Xa)465.4 8,315.7

2.17

1d=7305 (cm*) Y=13.71 (cm) Z4=533 (cm?®) Ireq=5367 (cm*)

Zrea=396 (cm?®)

B e v o 2BEHE
Huw X bs/bsX tral twa=(140x150/150 % 18.8/10) (mm)

@=175.4 (cm?) mo=626.9 (cm?) eo= 7;;+tp:0.111 (m)
hr=14+1.88=15.88— 16 (cm)
R —# e — 2351
P51 =0.154 (kgf/cm?) S=180 (cm) [5=310 (cm) Ci=12 C,=384
SFr=5 Nr=12L =692 hr=16 (cm)
_0.154%x180%x310°x692 _ y
Ir= 384X 1.17 X 10° =12,719 (cm*)
~0.154x180%x310*%5 _ 3
Zr= 12x 1,350 =822 (cm?®)
A= 0154X65X180X6 _ 1oy (o oy
810
BERERGFY =7
we= A = 183 40 (cm)  Huwe=(hwethr)=(4+16)=20 (cm) Bo=0
YT 2tw T 2X166 ’ :
Irea=12,719 (cm‘) Zreq=822 (cms)
Hw (cm) 20=20
tr (cm) 2.375>2.25 b:=b;=18 (cm)
A; (cm?) 32.5>30.6
z,+12(%>
= * =1.854 (cm)

T ()
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tra=(M+R)XT+M=1.66 (cm)=twa n="7 fo=5
bp=40+b=(40%2.32)+18=110.8 (cm)

a [ m 7 7
O 2.32x110.8 257.1 —1.16 —298.2 346.0
@ 4x1.66x2 13.3 18.0 239.4 4,309.2  17.7
® 1.66x18 299 20.83 622.8  12,973.3

300.5 3a)564.0 17646.2

1.88

Bi—# e — ARG HE
1:=16.585 (cm*)
Zrea=822 (cm?®)
Hyw X bys/baX traf twa=(200x 180/ 180 X 16.6/ 16.6)
hr=(210+1.66)=21.66 — 22 (cm)

Yr=19.78 (cm)

8.3 Mt — #335t (Longi System, DK Longi, #7)

(mm)

Z4=838 (cm?®)

Rea=12.719 (cm*)

Awt:13.3 (sz):Ar

Ci=24 C,=384

hw:(Hw—hT):(45_22):23 (cm)

P;;=0.154 (kgf/cm?) ,=1,080 (cm) Myr=1,548 (tonf-m)
#H0 S FHEED 1/2 5= % =155 (cm)
Ny=L""*My"*/ Py =3,301 SF.=8 owe=117 (kgf/cm?)
_ 1lb _ 11X1,080 _
L= 156 = 112 =39 (cm)
_ PuSIEN, _ 0.154X155%396°% 3,301 _ .
L=""cE = 384X 1.17x10° =108,910 (cm?)
2 2
7= P, Sl :0154X155X396 =2.476 (cm®)
c (ﬂ g r) 24 (M —117)
"\'SF, ¥ 8
A= PugsSTe - QIBANXEOXIBIXE _pay fome)
Tr 810
(a)Hw=45 (cm) Irea=108,910 (cm®) Zrea=2,476 (cm?)
Hy (cm) 45 = 45 »
t; (cm) 2.75 >4.25 b,=b;=20(cm)
Ay (cm?) 40 > 30
t,+12<%) 2.75+12(%>
b= bf"’ 20 =2.118 (cm)
1+12(H—W> 1+12 (E)
Hd=MRX9+M=21 (cm)=twa hr= 22 (cm)
(Beam)
Dp=40tp+ b, =(40%2.76)+20=130 (cm)
a [ m ) 7
@ 2.32x150 348.0 —1.16 —403.7 468.3
@ 23X2.1x2 96.6 33,5 3,236.1  108,409.4 4,258.5
® 2.1x20 42.0 64.05 1984.1 89,065.3
486.6 3a)4,815.5 202,201.5

9.90
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1.=154,510 (cm*) Y=37.20 (cm) Z:=41.53 (cm?®)
IReq:].OS,glO (cm‘) ZReq:2,610 (Cma)

Hw=45,3/}—053% —40 {cm) : %235.6 lemi Hua=39 (cm)c TEEF

hw=(Hwa—hr)=(39—22)=17 (cm)

a l m i i
@ 2.32x130 348.0 —116  —403.7 468.3
@ 17x2.1x2 71.4 30.5 2,177.7  66,419.9  1719.6
® 2.1x20 420 40.05 1682.1  67,368.1
461.4 Xa)3,456.1 135,975.9
7.49
1,=110,091 (cm*), Yr,=33.61 (cm), Z«=3,276 (cm®) Irea=108,916 (cm*),

ZReq:2,610 (cms)

Bty — 2 etk

Hw X bs/bax tfd/th:(390X 200/ 200%x21/21) (mm)
@=113.4 (cm?) mo=3,859.8 (cm®)

[ Mo _ 3859.8 _ _ _ 2 _ 2
eo—( e +tp)-< LS >+2.76-36.8 (cm)=0.368 (m) Aw=T14 (cm®)>A.=637 (cm?)

9. PREPEMERMEE

9.1 rhRIMEEMEREGTE (A, N, Ax (%, Base line k 2.00m)
Table 6. BB FREETEME (Piz#hx v £5)

a / m i h ah®/ 12
(cm?) | (m) | (cm*+m) | (ecm®’-m?) | (m) | (cm®-m?)

L AYGIPAR 2.98%x325| 968.5| 0.625 605.3 378.3 3.250 852.5
MRS *  — ST R 0.44X90 39.6 | 1.760 69.7 122.7 0.900 2.7
Hig 7 v — b 2.32x270 | 626.4|2.350 1472.0 3459.3 — —
B A b Y v H — A 0.66 x50 33.012.270 74.9 170.0 — —
BfA bV r —8 2 ki | 3.42%50 | 171.0 | 2.300 393.3 904.6 = —
ALYV UYH=T VTN 3.42X15 51.3|2.206 113.2 249.6 — —
MEA V=TT 3.42X15 51.3 | 2.317 118.9 275.4 — —
No.1 Dk L 75.4 75.4|2.132 160.8 342.7 — —
No.2 Dk L 75.4 75.4 1 2.182 164.5 359.0 — —
No.3 Dk L 75.4 75.4 | 2.242 169.0 379.0 = —
No.4 Dk L 75.4 75.4 | 2.252 169.8 382.4 — —
B — % 113.4 113.4 | 1.992 225.9 450.0 = 112
TOTAL = 2356.1 — 3737.3 7473.0 — 866.4
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Table 7. rhRMEWERBETEME (Rt v TH)

FHHEA~OBA GkIH - & - JIED
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a l m i h ah?/12
(cm*) | (m) | (cm*+m) | (cm®'m?) | (m) | (cm?:m?)

A7 721.1X1/2| 360.6 | 2.186 788.3 1723.2 — 38.5
* — VIR A A 0.66 X 60 39.6 | 1.950 77.2 150.6 = =
MRS R 3.2X15 | 1328.0| 1.498 1989.3 2980.0 1.005 11.8
MRIESRF + 1 v &SR | 0.66X80 52.8 | 1.068 56.4 60.2 — —
No.1 BTM L 570.5 570.5 | 1.639 935.0 1532.5 — 29.4
No.2 BTM L 570.5 570.5|1.294 738.2 955.3 — 29.4
No.3 BTM L 570.5 570.5 | 1.064 607.0 645.9 — 29.4
AR F + 1 R | 0.66X100 66.0 | 0.500 33.0 10.5 0.936 4.8
TOTAL = 3558.5| — 5224.4 8064.2 e 243.3

¥1y=32.549 (cm®* m)
Ysree=2.249 (m) Yem=1.749 (m) Yox=2.451 (m)
Zsieg=14.472 (cm® *m) Zpm=18.610 (cm®*m) Zpx=13.280 (cm*- m)
Table 8. Longitudinal Bending Stress Trochoidal
Skeg Bottom Deck
Zn (cm®-m) 14472 18610 13280
Mu=1548 (T-M) ou (kgf/cm?) —107 —83.2 117
Ms=735 (T-M) os (kgf/cm?) 50.8 39.5 —55.:8
Al IPav i FE5H T AR FE8 DRl s
Co + ook 0.7500x 0.6500x 0.500x
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10. FWWEV T > IRE
10.1 BB bw=fmax=450 (cm)
GR%=): =405 (cm)
10.1.1 BE@TH5MErvy>0EE A=14.78 (BEEKA)

hrI[Hw+t/+%tan[u’“+C]=[S4+l.88+%tan14.72°+1.84]=61 (cm)
10.1.2 7e 7275 3Kt (No.2 By Longi, &4)
f=405 (cm) S=100 (cm) =810 (kgf/cm?) l15=400 (cm)
W&t (—BAERTD
T x )l _ 7(200+x)
SF1—7F,4—7{1+2< £ )}_ Haoz)
P,=0.397 (kgf/cm?) b;=18 (cm) tw=1.88 (cm) Bo=(ho/hw)=1.0

mY o EBIC S ERAMRETERE: A,
A.— PiSsSFe _ 0.397x450X100X 7(200+x)

=0.772(200+x )

EE 810 % 200
o — A, _
Wa= 22=210 (cm)
mw+&w(z¥>
F
_ 0.772(200-&-9;)1350‘ _ (23(1){7?) 12913 (cm)
(ZXI88%+1x18(Tiﬁ5>
10.1.3 RO DOZRETERE, Ce=1
bw=450 (cm) I15=400 (cm) Ci=38 0:=1,350 (kgf/cm?)
<5, — - x\_ 3.2(200+x)
SFT—3.2><FA—3.2(1+2[B)_ o
7. — PiowlsSF
T ClUCQO'
0.397 X450 X 4002 3.2(200+ x) _ g
= 8% 1800X 200 =31.76(200+x) (cm?®)
BLRET (EH) Cr=1
N1T=15.4LFACF=15.4x57.7%:4.44(200+x)
 Pibuls®Niz _ 0.397x 450 % 400° X 4.44(200+x) _
np=DibeleNir LA =2,350(200+x) (cm®)

BFEE I REARET, Cr=1
Nzr = 27LFACF: 779(200+x )

99

Lo Pibo* . Nar 7 <m+1)<ﬁ)3: 0.397 X400°x 1,080 X 7.79(200+ x) 289,512><4< 400

T CEm+)rt \n+1/\ 1L 3x1.17X10°%X3x* 3 1,080
=2084(191+x) (cm*)

PO — K

Zr=31.76(200+x) Li+=2,350(200+x ) Lr=2,084(191+x)

:




100 )| TR RS B-16 (1992)
10.1.4 (x=210(cm))No. 2 A& = v 2 A H DR

br=(400tp+ b2)=(40%3.2)+18=146 (cm)

(1,350 \ _ _

(Ew/Er)—<1’170)—1.15 tp=3.20 (cm)

tw=1.88 (cm) tf:3.64 (cm) bz:b/:18 (cm) hwae=13
(1) x=210 (cm) F2evoaicH

a [ m i i

@ 3.2x146 467.2 —1.6 —7475 1,196.0

® 13x1.88x2 48.9 67.5 3,300.8 222,800.6 688.7

® 13x18x%1.15 269.1 67.5 18,164.3 1,226,086.9 3,789.8

@ 3.64x18 65.5 75.82 4,966.2  367,499.5

850.7 2a)25,683.8 1,822,061.8
30.19

Ira=1,046,703 (cm*) Yr=47.45 (cm) Z1a=22,059 (cm?®)

Apr=372.9 (cm?) Zrrea=13022 (cm?®) Ip,=472154 (cm*)
hwa=13(cm) N B2 55t BELX R L7,

B I \5 _ Ix 1.5
hws=hwa <1a >Req_ 13( 963,500 ) L35,

Hw:hr+hw:(61.0+hw) (cm)

He=hr+trathw=(64.7+hw) (cm)

10.1.5 ROt ERE

{cm)

ITReq: 963,500 (Cm‘)
y,=47.45 (cm)

Table9. Zgreq, Za, Ireq, la (RIHERFHERME & FEHED
x (cm) 0 105 210 325 400
Zrea  (cm?) 6352 9687 13022 16674 19056
Ireq (cm*) 470000 716750 963500 1233750 1410000
hw (cm) (8.5) 8.5 13 14.5 14.5
Hw (cm) 65 69.5 74 79 (86.4)
Hr (cm) 68.7 73.2 7.7 82.6 90
Za (cm?®) 14406 16316 22059 25563 28542
La (cm*) 678685 807950 1046703 1247465 1504186
F v 4 v XY x(cm) TG B IBGRGHERME & R EHE,
2) x=0 F+1 v
a [ m i i’
@D 3.2Xx146 467.2 —1.6 —747.5 1,196.0
@ 85x1.88x2 32.0 60.75 1,944.0 118,098.0 192.7
® 85x18x1.15 176.0 60.75 10,692.0  649,539.0 1,059.7
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@ 3.64x18 655 6262  4,662.3  251,944.5
740.7 2a)15,950.8 1,022,029.9
21.53
1,=678,685 (cm*) Yr=47.11 (cm) Z4=14,406 (cm?®) Irga=470,000 (cm*)

ZReq= 6,352 (cms)

(3) x=105(cm) %3 rv o%MA (g—:)=(i€?g>:1.15
a ! m i i
@ 3.2x146 467.2 —1.6 — 7475 1196.0
® 85x1.88%x2 32.0 65.25 2,088.0  136,242.0 192.7
® 8.5x18x1.15 176.0 65.25  11484.0  749,331.0 1,059.7
@ 3.64x18 _65.5 71.32 4671.5  333,168.5
740.7 2a)17,496.0 1,221,189.9
2,362
1,=807,950 (cm*) Yr=49.52 (cm) Z.4=16,316 (cm?)
Kkea=716,750 (cm')  Zrea=9,687 (cm?®)
(4) x=325(cm) HF1rvoim
a l m % 7
@ 3.2x146 467.2 —1.6 —7475 1,196.0
@ 145%1.88x2 54.5 71.75 3910.4 280,569.4  954.9
® 14.5x18%1.15 300.2 71.75  21,539.4 15454484  5259.8
@ 3.64x18 655 80.82 5,293.7 427,837.6
887.4 3a)29,996.0 2,261,266.1
33.80
1,=1,247,465 (cm*)  Yr=48.80 (cm) Z.=25563 (cm?)
Ireq=1,233,750 (cm*) Zrea=16,674 (cm?®)
(5) x=400(cm) Mk
a l m ) i
@ 3.2x146 467.2 —1.6 —747.5 1196.0
@ 14.5X1.88%2 54.5 79.15 4,313.7 341,427.4 954.9
® 14.5x18x1.15 300.2 79.15  23,760.8  1,880,669.7  5,259.8
@ 3.64%18 _65.5 88.18 5,775.8 509,309.2
887.4 2a)33,102.8 2,238,817.0
37.30
1,=1,504,186 (cm*) Yr=52.70 (cm)  Z,=28,542 (cm?®)
Irea=1,410,000 (cm*)  Zreq=19,056 (cm®)
10.2 fAMUERRRYE (ZEWmE, - FwmMRER)
Pn=0.294 (kgf/cm?)  Smax=270 (cm) Ci=12 C,=384

ls=(D—hc—hr—hs)=(420—100—68—25)=227

(cm)

Fa:<1.5+Ti> (v FZAE =0, F+ 1V x=1Is)
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SF .= _ 23 _ (341+x)
SFr=2.3Fs= 297 (341+x)= 987
_ Fs : 15,6y — (341+x) 7.3 156 —
Nir= 9 (L™*/D**)= 2% 007 (57.77%/ 4.2'%)=3(341+x)

L= Po1Sls*Nir _ 0.294 X 270X 227° X 3(341+x)
= =

=62(341+x) (cm*)

C.E 384x1.17%x10°
_ PuSIls*SFr _ 0.294X270X227°x (341 +x) _ s
Zr= C.o0 = 12X 1350 X 98.7 =2.56(341+x) (cm®)
10.2.1 F + 1 ViR B RET x=1[5=227 (cm)
IReq:35,216 (cm") ZReq:l,454 (Cm3)
Hw (cm) 26 =26
t; (cm) 3.125 >2.75 b.=b;=18 (cm)
As (cm?) 47.5 > 40
tr+12(-5E)
bre= A—bfL =2.691 (cm)
1+12<AHW>

tra=(M600+ R860)x 12+ M600=2.76 (cm)
twa=(M600+ R860)x 6+ M600=1.44 (cm): n=6
bp=(2.98x40)+18=137.2— S=90 (cm)

be=5{1+%<218:é)}=12 (cm)

a / m i i
@D 2.98%x90 268.2 —1.49 —399.6 595.4
@ 1.44%x12x2 34.6 0.72 24.9 17.9
® 26%x1.44%x2 74.9 13.0 973.7 12,658.1 4,219.4
@ 2.76x18 _49.7 27.38 1360.8 37,258.3

4274 2a)1,959.8 54,749.1

4.61

1.=45,666 (cm*) Y =24.15 (cm) c=1,891 (cm?)
Irea=35,216 (cm*) Zrea=1,454 (cm?®)

Hw422613/265:i§(1ig:23.8 (cm) szzs,/izgg‘lizzz.s (cm) Hw=23 (cm)icCTBET 5,
i

a [ m i’
@ 2.98x90 268.2 —1.49 —399.6 595.4
@ 1.44%x12x2 34.6 0.72 24.9 17.9
® 23x1.44x2 66.2 11.5 761.3 8,755.0 2,918.3
@ 2.76x18 497 2438 1211.7  29,540.9
418.7 Xa)1,598.3 41,827.5
3.82

F v A v E R B RETHE

1,=35,718 (cm*) Y =21.94 (cm) Z4=1628 (cm®)
Irea=35,216 (cm*) Zrea=1,454 (cm®)

Hw X bslbsX tral twa=(230x180/ 180 % 27.6/14.4) (mm)
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10.2.2 # v A AVEEERIERGT x=0

Irea=62(341+x)=21142 (cm*) Zrea=2.56(341+x)=873 (cm?)

Hw (cm) 22 = 22
ty (cm) 2.75 > 2.05 b:=b;,=18 (cm)
Ay (cm?) 40 > 26
40
fc— 78 =l cm
1+12(22>

tra=MRX12+M=276 (cm)
twa=MRX6+M=144 (cm)

a [ m ] 7
@ 2.98x90 268.2 —1.49 —399.6 595.4
@ 1.44%x12x2 34.6 0.72 24.9 17.9
® 22x1.44%x2 63.4 11.0 697.4 76714 2557.1
@ 2.76x18 49.7 2338  1,162.0  27,167.2
415.9 2a)856.7 38,009.0
2.06

1c=36,244 (cm*) Y =227 (cm) Zc=1,597 (cm?)
IReq:21 142 (CmA) ZReq:873 (cms)
21,142

=223 36,244 =184 (cm)
oo /873
Hy.=22 1597 =16.3 (cm)
Hw;=18 (cm) & TBIET 5,
a [ m V) 7
D 2.98x90 268.2 —1.49 —399.6 595.4
® 1.44x12x2 34.6 0.72 24.9 17.9
® 18X1.44%2 51.8 9.0 466.2 41958  1,398.6
@ 2.76x18 49.7 19.88 963.2  18,666.5
404.3 2a)1,054.7 24,874.2
2.61

# v RN R R GHE,

1.=22,120 (cm*) Yr=18.15 (cm) Z4=1,219 (cm?®)
rea=21,142 (cm*) Zrea=873 (cm?®)

Hw X bglb2X tra/twa=(180%180/180x%27.6/14.4) (mm)

Table 10. [I., Z. (HsMhEREE)

Hw X (bsld2) X (fraltwa) HBfL: (mm) I; (cm*) Za (cm®)

FrAvE 230 X (180/180) X (27.6/14.4) 35718 1628

Y FNER 180 < (180/180) X (27.6/14.4) 22120 1219

103
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10.3 BB —2 (v=7VvIFE—54)
P5;=0.154 (kgf/cm?) bw=1.5%180(cm)=270 (cm)
=300 (cm) SFr=5 Nr=18.=1,039
tr=3.2 (cm) SF.=5

iR — A2 BET 5D, RS EER—RE -2 LEFELETS,

_ Psibuls® Nz _ 0.154X270x300°x 1,039

Ir =25,963 (cm*)

C:E: 384x1.17X10°
= Pubwls”SFr _ 0154X270X300°X5 _gee (o ay
Cioc 121,800
A4,= PufSSFe _ 0.154X180X65X5 _ 1)1 (12
TEN 810
Irea=25963 (cm*) Zrea=866 (cm®)
Hwy (cm) 19 = 19
t; (cm) 3.5 > 2.375 b2=b;=18 (cm)
A; (cm?) 55 > 32.5
t,+12<;11—;)
tre= m =3.09 (cm)
Hw
tra=MRX13+M=298 (cm)=twa hr=16 (cm)
hW:HW_hT:(lg_IG):g (cm)
bp=40¢p+ b, =(40X2.76)+18=128 (cm)
‘ a l m i 7
| @ 2.76x128 353.3 —1.38  —4876 672.8
@ 3x2.98x2 17.9 17.5 313.3 54819  13.4
® 2.98x18 53.6 20.49 1098.3  22,503.4
424.8 2a)924.0 28,671.5
2.18

1,=26,653 (cm*) Y=19.8 (cm) Z4=1,346 (cm®)
Ireq=25,963 (cm*) Zrea=866 (cm?)
Hw X bs/b* X tsaftwa=(190 X180/ 180% 29.8/29.8) (mm)

10.4 BRFM7v -4 (Fr A v R=9 7, FvrRLHRD

Pn=0294 (kgf/cm?)  bw=180 (cm) caz(ﬁ) Co=327

ls=D—hc—hs=420—100—25=295 (cm)

Fo=(15+ l—’i)z(““gg“g")

§T=2.3Fa=(44§”#)

=_Fi 73/ 56y [ 443+ 7.3 15.6) —
Nr=3HL"*/D )—(2X295>(57.7 /4.2'5%)=2.3(443+x)

_ Pubuls’Nr _ 0.294X 180X 295° X 2.3(443+x) _
I=="¢F = 372X 1.17X 10° =BLETIH3+x)

(cm*)
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_ Pubwls’SFr _ 0.294x180X295° X (443+x)X7 _
. T G T 120X 1350 X 128 =1.55%(443+x) (cm’)

10.4.1 #vRAFHEFRFE7 v -2 [p=x=295 (cm)
IReq:60,272 (Cm‘) ZReq:1,147 (cms)

Hy (cm) 30 =30
ts (cm) 3.5 >2.0 b:=b;=18(cm)
As (cm?) 55 >25
“+R(Hw)
tre= m =3,110 (cm)
Hw

tra=(M600+ R860)x 14+ M600=3.20 (cm)
twa=(M+R)X7+M=1.66 (cm) n=7

m=5h+“§?9}q&3(mﬂ

bp=(40tp+b,)=(40%2.98)+18=137 (cm)— S=90 (cm)
» v FAEETE

a [ m i 7
D 2.98%x90 268.2 —1.49 —399.6 595.4
® 1.66x13.3%2 44.2 0.83 36.7 30.4
3 30X1.66x2 99.6 15.0 1,494.0 22,4100  7,470.0
@ 3.2x18 57.6 31.6 1,820.0  57,517.1
469.6 3a)2,951.3 88,022.9
6.28

1.=69,503 (cm*) Y=2692 (cm) Z:=2,582 (cm?®)
rea=60,272 (cm?) Zrea=1,144 (cms)

3/60,272
Huwa=30 69.503 =28.6 Hya=30 2582 =20.0

Hupa=28(cm) i TBEIERT

a l m i i
@ 2.98x90 268.2 —1.48 —399.6 595.4
@ 1.66%x13.3x2 442 0.83 36.7 30.4
® 28%x1.66%2 93.0 14.0 1,302.0 18,228.0  6,076.0
@ 3.2x18 _57.6 29.6 1,705.0 50,466.8
463.0 Xa)2644.1 75,396.6
5.71

1,=60,301 (cm*) Y =2549 (cm) Z4=2,366 (cm?®)
Ireq=60,272 (cm*) Zrea=1,144 (cm?)

B RV

Hw X bs/bsX tra/twa=(280%x180/180%32/16.6) (mm)
HF:HW+tfd=312 (mm)

10.4.2 F+ A vEHEBRP7L—2 (R=9 7=V F) x=0 (cm)
1Req=36,180 (Cm‘) ZReq:687 (Cma)
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Hw (cm) 24 = 24
t; (cm) 3.25 >
Ay (cm?) 50 > 20
As
tre= ﬁim(THW) ~2825 (cm)
1+12<—wa)

t_fd:MRX].4+M=3.20 (cm)
twa=MR X7+ M =1.66 (cm): n=7

be=5 {1+(7X7'1)}=13.3 (cm)

4x75
br=(40%2.98)+18=137(cm)— S=90 (cm)

A R E

1.75 b.=b,=18(cm)

a [ m i 7
D 2.98x90 268.2 —1.49  —399.6 595.4
® 166x13.3x2 44.2 0.83 36.7 30.4
® 30x1.66x2 99.6 15.0 1,494.0 22,4100  7,470.0
@ 3.2x18 576 31.6 1,820.2  57,517.1
469.6 a)2,951.3 88,022.9
6.28
1.=69,503 (cm*) Y =26.92 (cm)  Z.=2,582 (cm?)
Irea=60,272 (cm')  Zrea=1,144 (cm®)
de=30:/—gg:§(7)§:28.6 Hua =30 %zzo.o
Hya=28(cm) o TEBEIER&RGT
a [ m i i
D 2.98x90 268.2 —1.48 —399.6  595.4
® 1.66x13.3x2 44.2 0.83 36.7 30.4
® 28%1.66%2 93.0 14.0 1,302.0  18,228.0  6076.0
@ 3.2x18 576 29.6 1,705.0  50,466.8
463.0 Xa)2,644.1  75,396.6
5.71

1.=60,301 (cm*) Y =25.49 (cm) Z4=2,366 (cm®)

Irea=60,272 (cm*) Zrea=1,144 (cm?®)
H v R ARG

HuX bslbyX tral twa=(280%180/180%32/16.6) (mm)

HF:HW+tfd:312 (mm)

10.4.3 F+ A vEERPH7v -2 (R=y 7=V ) x=0 (cm)
Irea=36,180 (cm*) Zrea=687 (cm®)
Hw (cm) 24 = 24
t; (cm) 3.25 > 1.75 b.=b,=18(cm)
A; (cm?) 50 > 20
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A,
tre= ﬂ% =2.825 (cm)

bs
1+12< Hy
tra=MRX14+M=3.20 (cm)

twa=MRX7+M=166 (cm): n=7

be=5{1+<2§;é>}:13.3 (cm)

b,=(40%2.98)+18=137 (cm)— S=90 (cm)

a [ m ] 7’
D 2.98%90 268.2 —1.49 —399.6 595.4
® 1.66x13.3x7 44.2 0.83 36.7 30.4
® 24%x1.66%x2 79.7 12.0 956.4 11,476.8 3,825.6
@ 3.2x18 _57.6 25.6 1,474.6 37,748.7
449.7 2a)2,068.1 53,676.9
4.60

1c=44,161 (cm*) Y=22.60 (cm) Zc=1,954 (cm?®)
IReq=36,180 (Cm‘) ZReq:687 (Cma)

_043/36,180
Hwa=24;) 44,161 =225 (cm)

/687
Hw,x=24\/ 1.954 =14.2 (cm)
Hwa=22(cm) & LTBERHT 2,

a [ m 7 i’
D 2.98%x90 268.2 —1.49 —399.6 595.4
® 1.66x13.3x2 44.2 0.83 36.7 30.4
® 22x1.66X%2 73.0 11.0 803.0 8,833.0  2,944.3
@ 3.2x18 _57.6 23.6 1359.4  32080.9
443.0 2a)1,799.5 44,484.0
4.06

1,=37182 (cm*) Yr=21.14 (cm) Za=1,759 (cm?)
Irea=36,180 (cm*) Zrea=687 (cm®)

BRFE 7L — AT v 1 VENE
Hw X bf]b2X tpaf twa=(220x180/ 180 % 32/16.6) (mm)
Hr=Hw+t;a=(220+32)=252 (mm)

10.5 FfE7zv—a (KR = v 7)

P>1=0.294 (kgf/cm?) S=90 (cm) [=295 (cm)
b;=18 (cm) SF=5 Nr=18,=1,039
C3=9\/§ C4:153
J=PuSENz _ 0.294x90 % 295°x 1,039
C.Ew 153X 1.17x10°
7— PuSIPSF _ 0.294X90X2.95°X5
Csor 9,/3% 1,350

=39,427 (cm*)

=547 (cm?®)
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Irea=39,427 (cm*) Zrea=547 (cm®)
Hw (cm) 30 = 30
t; (cm) 2.75 > 1.25 b,=b;,=18 (cm)
Ay (cm?) 40 > 10
t,+12<%fw—>
b= o\ =2.287 (cm)
1+12(H—w)
ta=MRX10+M=2.32 (cm)
twa=MRX5+M=1.22 (cm) n=>5
be=5{1+ %(Zi&é)}:ls.s (em)
bp=1(40%2.98)+18=137 (cm)— S=90 (cm)
FfE 7 v — A
a [ m i 7
D 2.98%90 268.2  —149  —399.6 595.4
@ 1.22x18.8x2 45.9 0.61 28.0 17.1
® 30x1.22x2 73.2 15.0 1,098.0  16,470.0  5490.0
@ 2.32x18 418 21.16 1,302.5  40,585.5
429.1 3a)2,028.9 63,158.0
4.73
1=53,558 (cm*) Y =2759 (cm) Z=1,941 (cm?®)
Lea=39,427 (cm*) Zrea=547 (cm®)
dezso:/%zzm (em)
Hwa=30 %zwﬂ (cm)
Hwa=26 (cm) & LTBET 2,
a [ m 7 7
D 2.98%x90 268.2 —1.49 —399.6 595.4
@ 1.22x18.8x%2 45.9 0.61 28.0 17.1
® 26%1.22X2 63.4 13.0 824.2 10,7146  3,571.5
@ 2.32x18 418 27.16 1,135.2  30,834.4
419.3 3a)1,587.8 45,733.0
3.79
i 7 v — AEHE
12=39,710 (cm‘) Y =2453 (cm) Zd=1619 (cm®)

Ireq=39,427 (cm*)

ZReq:547 (cms)
Hw X bys/b2X tral twa=(260%180/180x 23.2/12.2)

(mm)
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10.6 v =7V v 7Rt
10.6.1 HKfflre—2 v ¢
d=25m  g=100 (cm)  bs=2"=270 (cm)
bs2=450 (cm)
h=(100d+2.5L—g)=294 (cm)>/=230 (cm)
J=(h—1)=(294—230)=64 (cm)
_ 1.025]bs,

W= =100 =17.7 (kgf/cm)

Wa= L2000 =637 (kef/cm)

M= 6wt =188,589 (kef - cm)

Mo= L5 Wit W) =203,869 (et - cm)

Mry= Pebaulrr _ DISEXRIOXS00" 3y g5 (gt . cm)> i,
Mry= Prbsalrs’ _ DS9DXAS0XB00° o5 500 (gt - cm) >,

SF=12 #v A M=311850 (kef-cm)
FrAvE My=595500 (kgf-cm)

10.6.2 #vxAEEHTR b:=b6,=18 (cm)
SF _ 1.414x311850x12 218

S LA B0+ 18E,) — 13500300+ 181n") ~ 1676w T4,

Table11. # v A ZRHRE

(cm)

n 4 5 6
tw=MRXn+M (cm) 1.00 1.22 1.44
ty=MRX2n+M (cm) 1.88 2.32 2.76
/A (cm) 61.4 45.4 35.0

() M600 OB, =0.12 (cm)
R860 OF, t=0.10 (cm)

ESmE-S
SiX f1X by X traftwa= (460X 460% 180 23.2/12.2) (mm)
Ar=(2.32x18)+(30%1.222)=86.4 (cm?)

SFa=0.707 0:Asfy _ 0.707X1,350 X 86.4 X 46
’ M,

311,850 =12.16>12

10.6.3 + + 1 v ¥R
b;=18 (cm) Mi1=595,500 (kgf+:cm)

By 1.414X595,500x12 _ 416
a—

1,850030¢%y +18,) 167t T2, (Cm)

109
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Table12. # + 1 vHFKE

n 6 7 8
tw (cm) 1.44 1.66 1.88
tr (cm) 2.76 3.20 3.64
tI (cm) 66.8 53.3 43.6
Rt
SfuX fuX by X ts]tw=(550%550%180%32/16.6) (mm)
Ar=(3.2x18)+(30x1.66%)=140.3 (cm?)
== _ 0.707x1,350x140.3X55
SF na= 595,500 =12.37>12
10.7 EpRPME 7 v — 4 F v R R
h=(100d+25L—g)=294 (cm)<[=295 (cm) J=1 (cm)
_1.025kbs _ 1.025X294x180 _
W= 1000 1,000 =54.24 (kgf/cm)
— W2 5__ J5)__ WZ 4__ 14 3WZ[ _
Rl—{uﬂa(i 7= e (g4 3Bl }—7.275 (kgf)
M= 2R (214 1)~ Ri1= | 575,389 (et - em) > M
2 2
o= Pobslr _ 0.154X180X300° _ o0 g00 (gt - cm)
12 12
1=575,389 (kgf - cm) b,=18 (cm)
h= 1.414 X 575,389 X 12 _ 402 tem)
YT 1,3500304%w +18¢,)  1.67¢%w+ 1t
Table13. #HhEl7 v — 24 v 2 LHIRE
n 6 7 8
b (c) 1.44 1.66 1.88
t; (cm) 2.76 3.20 3.64
tI (cm) 64.6 51.5 42.2

R 7 L — A F vk AR EHME

A1a=(3.2%18)+(30%1.66)*=140.3 (cm?)

0.7070rA1af1.
M,

SFa= =12.80>12

b= ) s P A AT 5,
S X fiXbsX tfd/th:(550x550X180x32/ 16.6) (mm)
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11, EARBBUR AP (7RI

L/20 Trochoidal Moment
My=1,548 (ton-m) F.,=978 (ton) C=16
SEEPSMRE X tm (mm)

MRS AL PN F v A VERFEE o+ — A
tn=—{ (32X1.005) + (29.8%3.25) + (6.6X1.00) + (44x0.9) }=33.23mm
1.2
1.2
Nigea= (ILGO_L ) 436
- ML X 10° _—
Tnrea= - {(1000)_( Fu X 10° )} (em® - m?*)
¢ NH 4G tml DO
- RGN =30,884 (cm® - m?)
16><O.117{(’ )—( : )
436 4x0.234%33.23%4.2
IHshlp:32,549 (sz‘m2)>IHReq=30,884 (sz‘mz)
B 1,000 B 1,000 _ _
Nuswip= (MHLX106>+<FH><105> = < 1548 X 57.7 >+< 9738 ) =452> Nirea=
CE. Ina )T\ 4GtnDs 16%0.117x 32,549 ) T\ 40,234 x 33.23 X 4.2
436
MaL?*X10°\ , ( FuLX10°\_(_ 1548X57.7° \. [  97.8X51.7
Orronp =0y 0= (c E, u,sm,) (4(, tm Do) \16%0.117% 32549 ) T\ 4% 0.234 % 33.23%4.2)
=84.58+43.22=127.8 (mm)
12. %, SUS309TP
12.1 EHEWELHE

We=Psarbr=0.154x300%x 405=18711 (kgf)
(=260 (cm) SF=2

12.1.1 MEIRBEE R G

We _( 18,711 \_

ta>62[ _<62X260)_1'16 (cm)

(do—t:)< 4013 =6.45 (cm)

SE = 21}10°X te{n(do—ts)}* _ ZIXHPXﬂﬁﬂm—Jﬂ3:tJMrﬁﬂazz
3 SWel? 8% 18,711 X 2602 1554 =

BYTL DA FFEDFEEL IR,
12.1.2 E&ﬁ@@%ﬁ

(do—t)> = 403 =6.45 (cm)
= 659Th [, , 1 W
SE= "y, {("° 6709( tm)} 0'353{(”"’ t) (do—tm)}g2

We SF. _ 5956 SF,
Y t4(d0_t4) t(do—

Ocr= 1) 21590 (kgf/cm?)
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Table 14. SUS309TP Schedule80 80A x 7.6t Pipe

do (cm) 6.05 7.63 8.91 10.16
te (cm) 0.55 0.70 0.76 0.81
(do—ts) (cm) 5.50 6.93 8.15 9.35
SF=z=2 1.30 1.94 2.44 2.92
ocy 21590 (kgf/cm?) = — 2346 2296

402 (do/ts) — — 11.7 12.5

12.2 AR BARERRIZE

We=Ps2apbp=0.077 % 380X 220=6,487 (kgf)
[=197 (cm) SF=2

12.2.1 SEMEBREER G

We 6437
o> = ST —0527 (cm)

_ o
(do—1t3)< 203 =4,888 (cm)

21X 10°X 1 ts(do—t3)* _ ts(do— 1)’
SF= =0 6a37x1977 3060 2

6 e 3
G 2-”;“’ {"(d°l ts )}2:66.76(d0—t3)2§1,590 (kef/ cm?)

oM 4 S8k B S S D F6A 3 A Pipe (IAFFEL T\,
12.2.2 BB E AT

[

(do—t4)> 70—3‘

6,597t [, r - . 578
= {(do 1) ——6‘709((10_[4)}—1.025t4{(do t) 1((10—:4)}22

WrSF. _ 2,049SF, 2
Ger= iy = Td ) 215 (kgf/ cm?®)

S_Fq:

10z(%)
t
Table 15. SUS309TP Schedule40 65A x 5.2t Pipe Piller

do (cm) 6.05 7.63 8.91
ts (cm) 0.39 0.52 0.55
(do—ts) (cm) 5.66 7.11 8.36
SF =22 1.85 3.36 4.32
ocy 21590 (kgf/cm?) = 1860 1927
40=(do/t4) — 14.7 16.2




E#E FRP #EREERETED 60 m GFRP XM E~0EA Gk« /4 « JIED) 113

13. MEAEE GEAHRMERD

GRS DB MM ERET D SFs, N XERMBED 1/2 & LTREHT5,)
13.1 MUAMK - BIRIRE & 35K EfE
(4] X b MRSt t=1.66 (cm)
(5) X hMEElR (=122 (cm)
13.2 fiekkERR &

1R TR B O#EKEMT1ER  6/=18 (cm)

01 B A v 2T by,=18 (cm) OEWEME &5,

S=180 /=220 (cm) G=12 C.=2384

<p.— 1 _ X\ 1
SFr=1 x2.3F8—1.15(1.5+ 1)‘ 57 (330+2)

_L & 7.3 1s6)_ 1 i) 7.3 15.6 _L =
Nr=1x £ (L /D )—7<1.5+ : (57.7 /4.2 ) (330+x )X 1361 =1.55(330+x )

2 830
P2;SI*SF 7 _ 0.147X180 X 220% X (330+x) _ s
b X1 850561 =0.414(330+x) (cm®)

P SENT _ 0.147 X180 % 220X 1.55(330+ %)

P,=0.147 (kgf/cmz)
P3;=0.077 (kgf/cm?)

(cm)

GE 384x1.17Xx10°

=9.72(330+x) (cm*)

MRt EdEE, x=0cm, Z=137 (cm?®),
MR TS, x=220 (cm), Z=228

13.2.1 fet@lh & LanitaRat

1=3,208 (cm?),

b2= bf: 15 (cm)

(cm?®),

1=5,346 (cm*),

b:=b;=18 (cm),

1=3208 (cm*) Z=137 (cm®)
Hw (cm) 18 = 18 b:=b;=15 (cm)
tr (cm) 1.2 > 0.95
As (cm?) 9 > 4
¢ +12< Af)
f
B Hw/| _[12+12(9/18)) _
bre= 1+12( b,) _{1+12(15/18)}_0'655 (cm)
H
w
Lra= twa=(M600+ R860) X2+ M600=056 n=2
br=(40t+b,)=(40x1.66)+15=81.4 (cm)
B n(nt0.1\]_ 2x2.1\] _
be‘f{H 4 <n+o.5>}‘5{1+(4x2.5)}_7'1 (cm)
a [ m 7 i
@ 1.66x81.4 135.1 —0.83 —112.1  93.1
® 0.56X7.1x2 8.0 0.28 2.2 0.6
® 18x0.56X2  20.2 9.0 181.8 1636.2  545.4
@ 056x%15 8.4 18.28 153.6 2806.9
171.7 3a)225.5 5,082.2
1.31
1.=4788 (cm') Y =17.25 (cm) Zc=278 (cm?)
HWdzlsai’g%:ls.s (cm)  Hwa=18 12377:12.6 (em)

FEE Hwa=14(cm) & LTEBIET %,
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a [ m 7 7’

@ 1.66x81.4 135.1 —0.83 —112.1 93.1
® 056%x7.1X2 8.0 0.28 2.9 0.6
@ 14%0.56%2 20.2 9.0 181.8  1,636.2  545.4
@ 0.56x15 84 14.28 120.0  1,712.9

171.7 Xa)191.9 3,988.2

1.12
MaRE EvmEER AT~k

1,=3,773 (cm*) Y =13.44 (cm) Zd=281 (cm?®)
Irea=3,208 (cm*) Zrea=137 (cm?®)
Huw X bslbsX tral twa=140%150/150%5.6/5.6 (mm)

13.2.2 MYERSEIRDE THEE (ERRERMME L 0ERICL D Huwa=18 (cm))

1=5346 (cm*) Z=228 (cm®)
Huyalcm) 18 = 18  b.=b,=18(cm)
ts(cm) 1.75 > 1.15
As(cm?) 17.5 > 8
”:{ o ggif/fgw))}: 1'715;r 1122((1187/.51{3%8) =108 e
tra=(M600+ R860) x4+ M600=1.00 (cm)
twa=(M600+ R860)x2+M600=0.56 (cm)
bp=85.4 (cm) be=7.1 (cm)
a l m i i
@ 1.66x81.4 135.1 —0.83 —112.1 93.1
® 0.56X7.1x2 8.0  0.28 2.2 0.6
® 18x0.56%2 20.2 9.0 181.8 1,6,36.2 545.4
@ 1.0x18 18.0 18.5 333.0 6,160.5
181.3 Sa)404.9 8,435.8
2.23

1,=7534 (cm*) Yr=15.77 (cm) «=478 (cm?®)
Irea=5,346 (cm*) Zreq=228 (cm?®)

¥lE kXA, THIYo#EGEHE L THHETS,
Fettis
wabf/bzxtfd/th:(180x180/ 180x10/5.6) (mm)

13.3 MRy —4a (EFmA=v7)

P;,=0.147 (kef/cm?) b;=b,=18 (cm) S=90 (cm) (=220 (cm) C\ =8
C.=176.8

SF=1x5=25 N= %=519

<L 2
2 SF  _ 0.147x90xX220° X 2.5 =139 (cm?)

Z= PuSIF o 81,440
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_ PuSEN _ 0.147X90X 220°% 519

I=7CE = 76sxiirxi0s  —8137 (em")

Irea=8,137 (cm*) Zzeq=139 (cm?)
Hw(Cm) 16 = 16 bzzbles (cm)
ts(cm) 2.375 > 1.0
As(cm?) 32.5 > 5.0

32.5

=] t,+12(Af/HW)}:{2'375“2(—)}:1 845 o)
€ 1+12(6,/Hw) 1+12(18/16) !

tra=(M600+ R860) X8+ M600=1.88 (cm)
twa=(M600+ R860) X 4+M600=1.00 (cm) n=4
bp=(40¢+5,)=(40%1.76)+18=88.4 (cm)

be=5{1+<i:i:é>}=9.6 tem)
a [ m 7 7
@ 1.66x81.4 135.1 -0.83  —1121  93.1
® 1x9.6x2 19.2 0.5 96 4.8
® 16x1x2 32.0 8.0 256.0  2,048.0  682.7
@ 1.88x18 33.8 16.94 572.6  9,699.4
220.1 2a)726.1 12,528.0
3.30

1.=10,131 (cm?) Y=14.58 (cm) Zp=695 (cm?®)
IReq:8,187 (Cm‘) ZReq: 139 (Cma)

—163/-3187 _ —16,/139 _
Hua=16/70737 =149 Hwa=16,/ 5= =72 (cm)

Hwa=145 (cm) + LTBET 3,
Hwa=145 (cm)iz & ZJ%IE?"ﬁ

a [ m ) i
@D 1.66x81.4 1351 —0.83  —1121  93.1
@ 1x9.6x2 19.2 0.5 9.6 4.8
® 14.5%x1x2 29.0 7.25 210.3  1,524.3  508.1
@ 1.88x18 33.8 15.44 521.9  8,057.7
217.1 2a)629.7 10,188.0
2.90

1.=8,362 (cm?*) Y=13.48 (cm) Zd=620 (cm?)
Irea=8,132 (cm*)  Zreq=135 (cm?)

fatkbpRl 7 v — At
HuwXbs/baX traf twa=145%180/ 180x18.8/10 (mm)
1.=8,362 (cm*) Z4=620 (cm?) Hr=16.5 (cm)

13.4 fetkhfEER 7 v — 4 (F#A =y 7, F#EME

P =0.147 (kgf/cm?) S=180 (cm) /=220 (cm)

C=8  C,=1846 ﬁzgzz.s N=74L=692
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_ P»SIPSF _ 0.147x180X220°X2.5 _ ;
Zneq—m— 8% 1,440 278 (cm?®)
_ PuSIPN _ 0.147x180%X220°X 692 )
ha="GF =" 1gaex117x10° 027 (em®)
1=9,027 (cm*) Z=278 (cm®)
Hw(cm) = 18  b.=bs=15 (cm)
ts(cm) 2:2 > 1.25
As(cm?) > 10
2.2+12(%
tre=1——15\ (=198 (cm)
1+12(ﬁ)
ta=MRX8+M=188 (cm)  br=(40%1.76)+15=854 (cm?)
_ _ B 4x4.1)) _
twa=MRX4+M=1.00 (cm) be—5{1+<4x4_5>}—9.6 fem)
a [ m ] 7
@ 1.66x81.4 135.1 —0.83 —112.1 93.1
® 1x9.6x2 19.2 0.5 9.6 4.8
® 18x1x2 36.0 9.0 324.0  2,916.0  972.0
@ 1.88x15 28.2 18.94 5341  10,116.0
218.5 2a)755.6 14,101.9
3.46
1.=11,486 (cm*) Y =16.42 (cm?®) Z:=700 (cm?®)
Lrea=9,027 (cm?*) Zrea=296 (cm?)
03/ 9,027 _ o /296 _
Hwa=18 11,486'16'6 (cm) Hwa=18 700 11.7 (cm)
Hw=16 (cm) ¢BERFIEITRI,
MR 7 v — 2B ERTE
a [ m i i’
@D 1.66x81.4 1351 —0.83  —1121 93.1
@ 1%x9.6%2 19.2 0.5 9.6 4.8
B 16x1x2 32.0 8.0 256.0  2,048.0  682.7
@ 1.88x15 28.2 16.94 4777 8,092.4
214.5 3a)631.2 10,921.0
2.94
EIE R EHE
1,=9,067 (cm‘) Y =1494 (cm) Z4=607 (cm®)

Irea=9,027 (cm*)

ZReq —= 296 (cma)

Hw X bslb2X ts/tw=(160%150/ 150 % 18.8/10) (mm)

hr=180 (mm)



E#E FRP BUAEERHE D 60 m GFRP EXMEHE~0BA Gk - B4 « JI|BD) 117

13.5 fAEEHHR e v o -4
P33=0.077 (kgf/cm?) S=60 (cm) /=180 (cm) Cs=0.65
0nc=55.3X Cs=35.9 (kgf/cm?)
one=117XCo=176 (kgf/cm?)
L/ 20 Trochoid SF.=8/2=4
My=1,548 (tonf-m)

No= £ Lo =1x 57,7145 x 1 5485 =2,238

tp=1.44 (cm)
B Py;SP® _ 0.077x60x180° [ 167 \_ ,
Zi= ()] = 2f(130)-117¢,) = (gmpg; )= (e
"W SE, ’ 4 g
_ P S I* N, _ 0.077X60 X% 180°X N, _
L=""C"F = sgixiiixioc  —L342 (em®)
IReq:1,342 (cm‘) ZReq:47.8 (cma)
Hw(cm) 12 = 12 b=b,=15 (cm)
ts(cm) 1.2 > 0.825
A (cm?) 9.0 > 15
b+42(lii) L2+1451)
_ Hw _ 12 _
bre= (o[~ 715) =0.64 (cm)
)| —L— 1 —_
+12{g, )] | 1FA12) |

tra=MRX3+M=0.78 (cm) twa=MRX2+M=0.56 (cm)
br=(40%1.22)+15=63.8— S=60 (cm) n=2

be=5{1+<2X2’1)}=7.1 (cm)

4X25
a [ m i i
D 1.22x60 73.2 —0.61 —44.7 27.2
® 0.56x7.1x2 8.0 0.28 2.2 0.6
® 12x0.56%2 13.4 6.0 80.4 482.4  160.8
@ 0.78x15 117 12.39 145.0  1,796.1
106.3 Za)182.9 2,467.1
1.72

1.=2,153 (cm*) Y =11.06 (cm) Z:=195 (cm®)
Irea=1,342 (cm*)  Zrea=47.8 (cm?®)
47.8

Hua=12¢ %:103 (em)  Huwe=12,/E8=60 (cm)
Hwa=10 (cm) & LTBIET 5,

BETE a [ m i i
@ 1.22x60 73.2 —0.64 —44.7 27.2
@ 0.56x7.1x2 8.0 0.28 2.2 0.6
® 10x0.56%2 11.2 5.0 56.0 280.0  93.3
@ 0.78%x15 117 10.39 121.6  1,263.0

104.1 Xa)135.1 1,604.1

1.30
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B = v ok

[r=1428 (cm') Y =948 (cm) Zs=181 (cm®)
kea=1,342 (cm‘) A=1041 (cm®) Aw=112 (cm®)
Zrea=47 (cm®)

Huw X bslbsX traf twa=100%150/150%x7.8/5.6 (mm)

iy v v o B R 4R

oe=553 Co=553x0.65=359 (kgf/cm?)

== _ EL. (7 El, ( n\

SF»= Am(h)/{“ GAW<10>}
117X10°%1428 ( 7 \? 117x1428 [ 7
= T104.1%35.9 <360)/{1+0.234><11.2<360

Wi e € — A

wabf/bzx[f/tw:(l()OXlSO/150X7.8/5.6) (mm)

1,=1,428 (cm*) Z4=151 (cm?) hr=110 (mm) @0=30.9 (cm?)

Y}:325>3

13.6 itk —24 hr=11 (cm)
P, =0.077 (kgf/cmz) bw =180 (Cm) =235 (cm)

Ci=12  C.=384 §T:%=2.5 Nr= %LZSIQ tp=144 (cm)  by=b:=18 (cm)
 Pubwldx SEr _ 0.077x180x235*X2.5 _
TRea = Cioe 121,350 =118 (em®)
 Pubwl3N: _ 0.077x180x235°x519 _ \
Ivea= ' p = sgxiarxioe 2078 (em")
4o PufSSF: _ 00TTX180X60X6 _ ¢y (o)
TF 810
ITReq:2078 (cm“) ZTReq:118 (cma)
Hw(cm) 17 = 17 bzzbles (cm)
t,(cm) 0.975 > 0.875
A, (cm?) 45 % 25
B A\ 62 \_irry .
HW,—<hT+ 2th>—<11+'2><0.56);16.54 17 (cm)
t,+12(%) 0.975+12(%>
b= bf”’ = B =0.358 (cm)
1+12(H—W) 1+12(ﬁ>

tra=(M600+ R860)x2+M600=0.56 (cm)=twa
bp=(40%1.22)+15=63.8 (cm)
hw:(HW—hr):(17—11)=6 (cm)
Ara=2hwtw=1(2X6%0.56)=6.7 (cm?)>A.=6.2 (cm?)

a [ m i i
@D 1.22x63.8 778  —061  —475 289
@ 6x0.56%2 6.7 14.0 93.8 13132 20.1
® 0.56x15 8.4 17.28 145.2  2,508.2
92.9 Xa)191.5 3,870.4

2.06
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1,=3,476 (cm*) Y=15.80 (cm) Za=224 (cm?®)
IReq:2,078 (cm‘) ZReq:118 (cma)
v = 7ORMRFOND, [, Z, ZOPKEWD, RitEL LTHRAT 2,

wabf/bzxtf/tw-_—(l70><150/150X5.6/5.6) (mm)
hr=174+0.56=17.56 (cm)— 18 (cm)

13.7 MRy — &
Cs=0.65 hr=18 (cm) é‘“—'l
P:=0.077 (kgf/cm?) ome=117Cs=76.1 (kgf/cm?)

SF.=SFr=2=3 N,=L““M}*/2P,=3879

ouc=55.3C¢=35.9 (kgf/cm?) S=155 (cm) /=200 (cm)
P SI? _0.077x155X%200*

Z,= = =106 (cm?)
Ot _ 1!350 _

_ PuSIEN: _ 0.077%155%200°% 3,301 _ i
L="¢E = 384x1.17X10° =7.015 (cm’)
A= PufSSF: _ 0.077X160X90X3 _, | (i)

TF 810
Hoe=(hr+ =37 )=18+(=22_)=2084 (cm)— 21 (cm)

\ 4 Lwa / NN 1.94/

]Req:7,015 (cm‘) ZReq:106(cm3) tfdszle.O(Cm)
Hw(cm) 21= 21 b:=bs=12(cm)
ts(cm) 1.525> 0.800
As(cm?) 15.5> 1.0

tf+12< Ay ) 1.525+12<15—'5)

_ Hw _ 21 _

L= b, = I =132 (cm)
1+12(H—W) 1+12(ﬁ>

tra=(M600+ R860)X5+M600=1.22 (cm)=twa
bp=(1.22%40)+12=60.8 (cm) hw=Hw—hr=3 (cm)

.7

a [ m i i
@D 1.22x60.8 74.2 —0.61 —45.3 27.6
® 3x1.22x2 7.3 19.5 1424 27758 5.5
® 1.22x12 14.6 21.61 3155  6,818.1
96.1 Za)412.6 9,627.0
4.29

Bt » — & & EHE

1,=7,858 (cm*) Y=17.93 (cm) Z.s=438 (cm®)
Irea=7,015 (cm*) Zrea=10.6 (cm?®)

A=9.1 (cm?) Aw=73 (cm?®)>A.=4.1 (cm?)

Hw X bs/be X to/tw=(210x120/120%12.2/12.2) (mm)
Hr=(Hw+t;4)=(210+12.2)=222.2 (mm) Ao=219 (cm?)
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B v — AR E LR
1,=7858 (cm') A=96.1 (cm?) Aw=73 (cm?)
One = 0pkcCs=1(55.3%0.65)=35.9 (kgf/ cm?)

Smith o B R =,
— 2
SFa= 2 (1) /1 G 2T}
5 2
1123&?5?9858 (ﬁ) / {H 16.1273i>7<'§?38 <ﬁ

)}=12.30>3

13.8 MBEFHUE TSR IER

1,=1,428 (cm*) Ir=3,476 (cm*) /=810 (cm)
P =0.077 (kgf/ sz) m=14 no="7
Cs=18 b=940 (cm) &=2

(1)) e

n= P =172

Naorrea=11L =635(FE3HTHERE D Narrea (ZHEED 1/2)

Ner= SRR (1 () () (6.

_ 1.8X1.17><0%(());;<1,428><15 <L>‘{l+ %( 3 )(297)3}

297
=745> Narrea=635

13.9 fBEEHRE TRERERLT X
11=297 (cm) m=14 n=2 I1,=1428 (cm') [r=3,476 (cm*) tp=1.22 (cm)
bo=940 (cm)
Ci=1 K.=1 Cs=0.65
one=0pxCs=1(55.3%0.65)=235.9 (kgf/ cm?®)

—§3=4
- CtEIr(n+1)lLKZI£ m+1\( bo\?
SF = tponcho* \Ir ( n+1 ><1L) +Kl}

_ 1x1.17x10°X 3476 X 3% 297 72 {1428 (E) (ﬂ)3+1}
- 1.22X35.9% (940)* 3476 \ 3

297
=6.92>4

940

15

13.10 fE#E © — & HRERET
Lwi=55 (m) d=25 (m) D.=4.2 (m)

bsn=180 (cm) hz(zlé'& +d—Dd)><100:79.5 lem)

(=220 (cm) J=(I—h)=140.5 (cm)
_ 1.025% bsox 15X 79.5% 180

W= = == Toep =467 Ckaf/cm)
_ W _ 1467X795° _ '
Moy= g0 (20+3])= = oo {(2%220) +(3x14.05)} =2187  (kef - cm)

_ Ps bso1 [ — 0.077 X180 X 2352

SV 12 =63,785 (kgf - cm)> Mo
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My=63,785 (kgf - cm)
1.414 My SF

7= i 0r ey 1S (em)
_ 1.414X63,785%x12 _ 53.4

T 1350(30¢w?+15¢,) — (2t%w+ty)
tw=(MRXn+M) ty=(MRX2n+M)
tw(cm)=0.34, 0.56, 0.78 ts(cm)=0.56, 1.00, 1.44 f»(cm)=6.75, 32.8, 20.1 fa=33 (cm)
Ana=30t*w+1tb,=30%(0.56)*+(1.0X15)=24.4 (cm?)

0.707x1,350x24.4 X33 _
63.785 =12.05>12

o _ Ot Andf _
SF=0.707 e 4 —
AORE F A R RR A HE
FiX frX by X e/ te=(330% 330X 150X 10/5.6) (mm)
SF.=12.05>12

14. FHERIEEPREEENET

XER S ds=(Da—0.1)=(4.2—0.1)=4.1m

FEHKE
THAE  Po= 1‘{)025 ds= 1'02%(4'1 =0.420 (kgf/cm?)

LBk PT:%PB:o.ms (kef/ cm?)

Base line X b 1.8 m D& & ¥ T FWAE Ps, ZhLl Ed margine line ¥ T FhBKE Pr & L CaH@ES
60

14.1 FREENERET
E=117x10° (kgf/cm?®), 05=1,980 (kgf/cm?) A=0.9271, I'=15

14.2 FOBRBEEBH (WA = v 7)
/=400 (cm) bs=90 (cm) C:=9/3 C.=153
t=0.78 (cm) Ps=042 (kg/cm?®) SF=3 N=100

_ PsbsI*SF _ 0.42X90%400°x 3

2="8 o 9/3x1350 862 (em®)
3
= e = O o =13514 (em)
Irea=13,514 (cm*) Zreq=862 (cm?®)

Hw 24 = 24 bz:bf=10(cm)

tr 1.875 < 2

A, 22.5 < 2
t,+12(ﬁ) 2+12(§>

fe= :’W = fg =2,417 (cm)
1+12<H—fw> 1+12<§>

tra=MR10+M=2.32 (cm) twa=MR5+M=1.22 (cm)
bp=(1X40)+10=50 (cm)
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Table 16. FREENIEZREE (SF=3, N =35

T B E B
Panel No.
2 3
S (cm) 115 125
a=(S—b:)=(S—-10) (cm) 105 115
P (kgf/cm?) 0.420 0.315
0=(P + Eso/A) (SF /060 I")? 5.40 %1072 4.06% 1072
Q=(a/t)A+ T * 6v0/Eso* SF 8.70 11.30
(w/t) 2.09 2.75
t=(a/Q)A* I 6bo/Eso - SF (cm) 1.069 0.901
#5 2HER (M600, R860) MR5+M MR4+M
ta (cm) 1.22 1.00
N=(a/ta)/ (w/t) 41.1>35 41.8>35
¥=(P-AEs)alt)* 1.826 X 107 4.366 X 10°
A=(0max* A+ I'/Es)alt ) 52.60 94.00
SF=(0s0-A+TJA-E)alt) 3.31>3 3.31>3
_ 5x5.1\] _
be—5{1+<4x5_5)}_10.8 tem)
a l m i 7’
D 1.0%50 50.0 —0.5 —25.0 12.5
@ 1.22x10.8x2 26.4 0.61 16.1 9.8
® 24x1.22x2 58.6 12.0 763.2  8438.4 28128
@ 2.32%10 23.2 25.16 583.7  14,686.2
158.2 2a)1,278.0 25,959.7

8.08
1,=15,631 (cm*) Y=18.24 (cm) Z4=857 (cm?®)
IReq: 10,554 (Cm‘) ZReq:673 (Cms)

B M ~FE Hw X b/ ba Xt/ tw=(240x100/100%18.8/10) (mm)
hr =260 (mm)

14.3 No.1pigE#H (No3BiEs) (L¥kz v » 7, T
No. 1 & r v o ROBEHR—Ke v oS T 5, p0=2 (BREr v o THE)
Ps=0.42 (kgf/cm?) bs=99 (cm) /=345 (cm)

SFo=2~4 N=300 (g—';)zsoo 0=15

Ci=419  [;=450 (cm)  5.=100 (cm) SF.=2 SF,=3

7.— Psbsl®SF, _ 0.42X99x345° SF,
° Cs o, 151,350

=244SF, (cm®)
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bp=(40¢p~+ b2)=(40%X1.0)+10=50 (cm)

_ om0\ _ 3x3.1\|_
be_s{H 4(n+0.5>}_5{1+<4><3.5>}"8'3 (cm)
A:tfdbfd+thP+2twd(HW+be)
7.= Psbsl? = 0.42 X 99 X 345° _ 611 fein®
. c( o Plbm) 15{(1,350)_(o.397><100><450)} | 1654
\25 P A 2.5 2A A
C — (Zac_Zao)
x (Zb_Za)0+(Za_Zb)c
_ PgbsI®*N _ 0.42X99%345°X300 _
le=—CFE = 7edxiirxios ~>730 (em)
Table17. No. 1 piEHLEXK
SF, 2 3 4
Z, (cm?) 488 732 976
Hw (cm) 22 30 37
ty (cm) 1.5
Ay (cm?) 15
tre (cm) 1.50
MR, tsa (cm) (M600+ R860) %7+ M600=1.66
n, twa (cm) (M600+R860)x4+M600=1.00 »=4

bijex(tﬂxbp) (cm)

10x8.3%(1.0x50)

A (cm?) 169 182 193
Ze (cm®) 677 (a)c 672 (b)c 668
Zo (cm’) 488 (ﬂ)o 732 (b)o 976
Cx 0.759
Zc=(677—672)%0.759+672=676 (cm®)
H.=(30—22)%0.759+22=28 (cm)
a [ m i 7
D 1x50 50.0 —0.5 —25.0 12.5
® 1x83x2 16.6 0.5 8.3 4.2
@ 28x1x2 5.0 14 784.40  10,976.0  3658.7
@ 1.66x10 16.6 28.83 478.6  13,797.4
139.2 Za)1245.9 28,448.8
8.95
1c=17,299 (cm*) Y»=20.71 (cm) Zc=835 (cm®)
Ireqa=5,730 (cm*) Zrea=676 (cm®)
de:Hw —ZReq:25 (cm)

Zc
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Hwa=25 (cm) it TBEFEXTTS,

a [ m i 7
D 1x50 50.0 —0.5 —255 125
@ 1x8.3x2 16.6 0.5 83 4.2
® 50.0 12.5 625.0  7,812.5  2,604.2
@ 1.66x10 16.6 25.83 428.8  11075.3
133.2 Za)1,037.1 21,508.7
7.79

1d=13,426 (cm*) Yr=18.87 (cm) Z4=T711 (cm?®)
Ireq=5,730 (cm*) Zreq=676 (cm?®)

No. 1, No. 3 M R EHE
HwXbs/b: X te/tw=250%100/100%x16.6/10 (mm)
A=133.2 (cm?) Aw=50.0 (cm?) 1,=13,426 (cm*) Z4=711 (cm?®)

ISR
o O¢ _ 1350 _
SF1= PP L Pibily (0.42x99x3452)+<0.397><100><450)‘2'5°>2
CZs gl 15x 711 2x135.2
BB 4K

=07 (0.6991)
<=_ Euls T \? { El. T \?
SFZ‘PlbLzL<n,,z>/1+GAW npl>}

_L17X10°X13.426/ 1\ L17x13426/ 1 \o|_

= o.397><100><450\0.7><345>/{1+ 0.234 % 50 \o.7><345>}‘12‘12>3
B

_ CEJ 19X 117X10°X13.426

N= Pobeds = 042x99x345°  —380>300

14.4 No.2 BiEM (M)
N=200 SF.=2 SF,=3 (=20 C.=764 go=2
No.2 ik r v o, Bl - 22T 5,
P5=0.420 (kgf/cm®)  bs=105 (cm) [s=280 (cm) FRFREEBHEEHS
P,=0.397 (kgf/cm?)  b.=100(cm) =540 (cm) ME=Rv>
P;=0.154 (kgf/cm?) bc=235 (cm) [:=396(cm) By — &

B E A
_ Psbsi’SFo _ 0.42X105X280°SF _ ., <& 3
Zo= CaO’t = 201350 =128 SFo (cm )
A=trabs+tebp+2twa( Hw+ be)
Z = })Bbsl2 — 042X 105X2802 = 320 (Cma)
£ C (M _ PlbLlL) 20{( 1350)_( 0.397 X 100 X 450 )} (1_ 16.54 )
\25 @A 2.5 2A A
C — (ZGC—ZEO)
x (Zb_Za)0+(Za_Zb)C
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_ PsbsI®*N _ 0.42x105%280%x 300

IC_ C4Et

tf+12<ﬁ

tre=

764 x1.17X10°

HW)
HW

1+12(-2)

be=5{1+ i’(

4 Zigé»

bp=(40t}>+ b2)§s

=3,249 (cm*)

Table 18. No. 2 pEEMLEX

A - IE)

SF, 2 3 4
Zy (cm?) 256 384 512
Hyw (cm) 12 18 23
ty (cm) 1.25

Ay (cm?) 10

by (cm) 1.0

tra (cm) 1.031 1.033 1.040
MR, tsa (cm) (M600+R860) X 5+M600=1.22

n, twa (cm) (M600+R860)%5+M600=1.22 »n=5

be (cm) 5{1+(5X5.1/4X5.5)}=8.3

by (cm) (40%1.0)+10=50

A (cm?) 130 132.5 145
Z: (cm®) 367 (a)c 366 (b)c 361
Zo (cm®) 256 (a)o 384 (b)o 512
Cx 0.860

Zo=(Zv—Za)oX Cx+ Zao=(384—256) % 0.860+ 256 = 366
Ze=(Zv—Za)cX Cx+ Zac=(366—2367) % 0.860+ 367 =366
Hwa=(Hws— Hwe)X Cx+ Hwa=(18—17)%0.81+17=17.86 — 18 (cm)

a [ m i i
@ 1x50 50.0 —0.5 —25.0 12.5
@ 1.22x10.8%2 26.4 0.61 16.1 9.8
® 18x1.22%x2 43.9 9 395.1 3,555.9 1,185.3
@ 1.22x10 _12.2 18.61 227.0 4,225.3
132.5 Sa)613.2 8,988.8
4.63
1:=6,148 (cm*) Y=1459 (cm) Z4=421 (cm?®)
]Req:3,249 (Cmd) Zrea=381 (cms)

(cm?®)

(cm®)=Z,

125
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No.2 BHEMREHE
1,=6,148 (cm*) Z4=421 (cm?) A=1325 (cm?) Aw=489 (cm?)
HWbe/bZX tfd/fwd:(lg()XlOO/ 100 < 122/ 12.2) (mm)

ENEe %

= _ Ot - 1,350 _

SF“<PBb51§>+<P1bL1L> = (0.42><105><2802>+(0.397><100><450) =2.82>2
CsZa @A 20X 421 2X132.5

JE JR 2 4 3K

5= pants () /1 6 (Gl

_ 117Xx10°%6148/ 1« )2/{1+<6148x1.17>( T )2}:14_99>>3

= 0.397x 100X 450 \ 05X 280 13.9%0.234 ) \ 0.5%280
BaiE
 CEda _ T64X117X10°X6,148
N= Bobels® = 042x105x280°  —204>300

14.5 No. 4BEEM (k2 YV » 7, FTA= v 7)
P;=0.42 (kgf/cm?) bs=90 (cm) /=290 (cm)
=10 (cm) C5=9/3 Ci,=153 SF=3 N=100
_ Ps bs I’'SF _ 0.42X90X290°X3

L 3
£ C: 0: 9/3x1350 453 (em®)
_ PebsI®N _ 0.42Xx90%290°< 100 _ .
I==CF = Imxiirxioc ~ »1%0 (em?)
Irea=5,150 (cm*) Zrea=453 (cm?)
Hw(cm) 22 = 2 b:=bs;=10 (cm)
t,(cm) 1.225 < 144
As(cm?) 9.5 < 14
14
t:{t,+12(Af/Hw)}: 1'44“2(22) ~1406 (cm)
77 1+12(6,/Hw) 10 ’
1+12( 35

tra=(M600+ R860)X6+M600=1.44 (cm)
twa=MRX3+M=0.78 (cm) n=3
bp=(40%X1)+10=50 (cm)

bc:5{1+(2:§:é)}=8.3 (cm)

a { m i i’
D 1.0x50 50.0 —0.5 —25.0 125
@ 0.78X8.3x2 129  0.39 50 2.0
® 22x0.78%2 343 11.0 377.3  4,150.3  1,383.4
@ 1.44%x10 144 22.72 327.2  7,433.3

111.6 3a)684.5 12,981.5

6.13
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1,=8,788 (cm*) Y =17.31 (cm) Za=508 (cm?®)
Ireq=5,150 (cm*) Zreq=453 (cm?®)

Hw X bys/baX traf twa=(220%x100/100% 14.4/7.8) (mm)
Hr=235 (mm)

14.6 No.1piEE# FEEH#R (No. 3 BiEEM iz b B
h=(100Ds—g—10)={(100x4.2)—100—10}=310 (cm)
(=345 (cm)>h=310 (cm)

J=(—h)=35 (cm)
_ 1.025h bs _ 1.025X310%X99 =315 (keffem)

W2="T000 1,000
_ﬁﬂy _ _ﬁ<31_03 _ —
Ri= (L)' (57— )= BL3(300Y (5 345) 310} =808 (ka)
fREEKHE®— 4 v b
2 2
M= W—éh “Ri= %—(80&@45):225,765 {leg » o)

ME=-vE— 2V b
P\ b, 1 _<0397x100x45W
12 N 12
BAKE—AYV N Mau=My
Mi;=669,938 (kgf-cm) b;=12 (cm)

1.414MySF~ _ 1.414X669938X12 _ 702 (cm)

fu= or(30¢%w)+bst,  1350(30¢w?+12t,) — (2.5¢%w+ts)
tw(cm)=1.88,2.10,2.32  t,(cm)=3.64,4.08,4.52  fu(cm)=56.3,46.5,39.1  fa=50(cm)

-~ » b B R
A,=(4.08%12)+(30%2.12)=181 (cm?)

RS & 4R

o — 0eAz2fa\_ 0.707X1,350X181X50 _
SF2—0.707< Mol )— 669,038 =12.89>12

Mzr= )2669,938 (kgf - cm)> M,

PR E &
SuX fuXbyX te/tw=(500X500%120%40.8/21) (mm)

14.7 No. 2 BiE# Mt i
h=(100Dg—g—10)={(100x4.35)—110—10}=315 (cm)
”h=315 (cm)>/=280 (cm) J=h—1[=35 (cm)

_ 1.025(h—1)bs _ 1.025(315—280)x 10° =377 (kgf/cm)

W, 1000 1,000
 1.0250bs _ 1.025X280X10°

W.= 1000 1,000 =30.14(kgf/cm)

m=L _ 280° 4)}=103,397 (kgf - cm)
1= @‘(5 Wi+2W.)= W{(5X377)+(2X301 =103, gl - cm

2 2
M=L(5Wi+3 W)= %((5X3.77)+(3x30.14)} =142,779 (kgf - cm)
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s, — Pabols® _ 0.154x 235 x 396"
8=y 12
e PrbLl® 0397100 450°
#=""19 12
(@) EEME GREER 7 — 2 28)
M;=472,931 (kgf - cm) b,=12 (cm)

fi= 1.414X472,931X12 _ 495
7 1,350(30¢2w +12¢,) — (2.582w+ 1)

tw(cm)=1.44, 1.66, 1.88 tr(cm)=2.76, 3.20, 3.64

e A M T
Ana=(30Xx1.66%)+(3.2x12)=121.1 (cm?)

FRRRUIG 0 % 4 3

SE =0.707 ( Ot I;lllnd fi ): (0.707x 1350 X 121.1 X50)

472,931

L1

LI E

SiX fiX by Xt/ tw=(500%500x120%32/16.6) (mm)

SF,=12.22>12

B-16 (1992)

=472931 (kgf-cm)=M;>M,

:669,938 (kgf * Cm):11Mu>M2

fi(cm)=62.3,49.1, 39.7

=12.22>12

(b) TFERAIAR Mu=669,938 (kef-cm) (% No. 1 BiEEs TR LR —THh %,
SiX fuX by X te/tw=(500%500%120%40.8/21) (mm)

15.  THKPHRERE

15.1 ETFAEKXE

W.=230 (kgf)TNT Ri=dx=40 (m)
(1) Gas Globe FE
x
40.05(%)‘ a
Pir= o7 sy
{2— (dx/Rx)*}™

(2) KHEEFERER
_ 162Wis
(dx+10)s
=0.3810 (sec)

(sec)

15.2 MK R v R
(1) PAERE FHBE (e=2) RRE(e=1)
N =52.5X1.05°L =3,340 or 3,181

_ PS.’N, s
ILReQ_ 384 Eto (Cm )

I eo— 0:397X100 X 450° x 3,181
LiRea 384%x1.17 X 10°

3
Lizmea= 0'3973>§j9<°1X1574£ 1};53'340 =464,730 (cm*)

=256,138 (cm*)

(kgf/cm?)=4,807 (kgf/cm?)

RAEE
F=

f1a=50 (cm)
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2By M ELTHEREICL Y, KFHEET.] 7T.2HIIAE, BEFE 1114=293,823 (cm?) Zia=
6,847 (cm®)  Aoi=571 (cm?)  Ipa1=64,535 (cm') ([« CEBRKOH 2GS TCEHRERLT5,)
FHE  1,.d=576,818 (cm*')  Z124=16,970 (cm®)
Aor2=828 (sz) Ipa2:167,741 (cm‘)
AR CARRE [L1a, FBE [1:0 TEHSTH 5,
(2) WHERET F#15.3.2)HID

QL 2
P “L;i;‘clo SFx _ 4'807“'0113:11%%3(540 X15 _ 9832 (em)<16,970 (cm®)=Zuzu

Z12a>Lx2>Z11a TH 5D,
X 5T Z124=16,970 (cm®) #MELBICHHRERA CHERT 5,

15.3 MR
156.3.1 mrvoHBARES hr & WHRIINTERE

2
hr=<Hw+t,+b7tanB"+C> (cm)=<54+1.88+%tan 14.72"+6.8>=66 (cm)

15.3.2 7w 77 5y vBIMERE
f=450 (cm) S=100 (cm) rr=810 (kgf/cm?) l5=400 (cm)
= _ d\|_ 1.2(200+x)
SF.=1.2 FA—1.2{1+2<IB)}_ 500

_ PxfSSF. _ 4.81X450x100%1.2(200+x)

8

1NN ONN
1U A LUV

A =1.6(200+x) (cm?)

TF
15.3.3 »~v bv=7HE

Hy=(hr+ hux)=66+-20042) (o

21.2 m)

15.3.4 BOHGGRETERE

Srr-safu s ) ()0 ru ) () 85

’SF X 450 X 4002 200+
Frnem PSISEre _ SO0 L) g N0L2) ()

B i)olass_ ——— _ 8avZs S
x—o,(Zx =166 SFma = oty SFn=1235

2
Zrxrea= 4’807“5’2)1(‘;%% x1.235 _ 59683 (cm®)

(Ew/Er)=(1350/1170)=1.15
(x=210 (cm)) hwa=20 (cm) Hw=86 (cm) Zrxreq=35980 (cm?®)

a [ m i 7
@ 3.2x146 467.2 —1.6 —7475 1,196.0
® 20%x2.54%2 101.6 76 7,721.6 586,841.6  3366.7
® 20x25%x1.15 575.0 76 43,700.0  3,321,200.0  19,166.7
@ 4.96x25 124.0 88.48  10,971.5  970,760.1
1,267.8 2a)61,645.6 4,902,531.1

48.62
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Table 19. Rzt #E R 1E

x 0 105 210 325 400
SFrx 1.235 1.454 1.497 1.620 1.709
Zrxrea (cm®) 29683 34947 35980 38937 41076
hwx (cm) 9.4 14.4 19.3 24.8 28.3
hwa (cm) 10 15 20 26 29
Hw (cm) 76 81 86 93 95
Zrxa (cm®) 30892 35175 36773 39258 47989
SFrxa 1.285 1.463 1.530 1.633 1.997
Irxa (cm*) 1424734 1614188 1905573 2299762 2704155

1,=1,905,573 (cm*) Y»,=51.82 (cm) Z4=36,773 (cm?®)
75=42.34 (cm)  [p,=1,178,301 (cm*) Aor=801 (cm?®)
(x=0] hwd =10 (cm) Hw=76 (cm) Z1xrea=29,683 (cm?)
a [ m 7 7’
@ 3.2x146 467.2 —1.6 —747.5 1,156.0
@ 76x2.54%x2 386.1 38 14,671.8 557,528.4 185,842.8
® 10x25%x1.15 287.5 71 20,412.5 1,449,287.5 2,395.8
@ 4.96x25 124.0 78.48 9,731.5 763,729.7
1,264.8 Xa)44,068.3 2,959,980.2
34.84
1,=1,424,734 (cm*) Yr=46.12 (cm) Z4=130,892 (cm?®)
(x=105 (cm))  hAwa=15 (cm) Hw=81 (cm)  Zrxrea=34,947 (cm?)
a l m ] i
@ 3.2x146 467.2 -16  —747.5  1196.0
®@ 15%x2.54x2 76.2 73.5 5,600.7 411,651.5 1,428.8
® 15x25x%x1.15 431.3 73.5 31,700.6 2,329,990.4 8,086.9
@ 4.96%x25 124.0 83.48 10,351.5 864,144.9
1,698.7 2a)46,905.3 3,616,498.5
42.69
1,=1,614,188 (cm*) Y,=45.89 (cm) Z4=35175 (cm?)
(x=325 (cm)]  hwe=26 (cm) Hw=93 (cm)  Zrxrea=238,937 (cm®)
a l m i i
@ 3.2x146 467.2 —-1.6 —7475  1,196.0
@ 26x2.54x2 132.1 80 10,568.0 845,440.0 7,441.6
@ 26%25x%1.15 747.5 80 59,800.0 4,784,000.0 42,109.2
@ 4.96%x25 124.0 95.48 11,839.5 1,130,437.4
1,470.8 2a)81,460.0 6,810,624.2

55.38
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1,=2,299,762 (cm*) Y»=58.58 (cm) Z4=39,258 (cm?®)
[x=400 (cm)] hwa=29 (cm) Hw=95 (cm) Z’I‘XReq:41,076 (cma)

a [ m i i
@ 3.2x146 467.2 —1.6 —747.5 1,196.0
@ 95%x2.54%2 482.6 47.5 22,923.5 1,088,866.3 362,955.4
® 29%x25%1.15 833.8 80.5 67,120.9 5,403,282.5 58,435.5
@ 4.96%x25 124.0 97.48 12,087.5 1,178,291.4
1,907.6 2a)101,384.4 8,092,977.1
83.15

1.=2,704,155 (cm*) Y»=56.35 (cm) Z4=47,989 (cm®)

15.3.5 MR BRI ERREME GE2ME - v o AR )
Px2Ssls® SFx _ 4,807 X450 4002% 1.5

Z xmReq = 8600 == 8x1.800 =36,003 (cm®)<36,773 (cm®)=Zrxa
2 QL. \2 2 2
ST LA A T
=Zr1xa

PIRHRREHEYX Zxa TH 5,

15.4 ByRIEFREL & RETKE

0.827x,/ EQDE Iia(m+1)/ 1+ Ira(n+1)/15°
Nwxz= (lolste)+ (lAor)(m+1)+ (lsAor)(n+1)

\/1+< > tp?[oﬁﬁ
Jo=(q + 77)X10°  pw=154X10"(kgf/ cm’)

0=1.025%10"3(kgf/ cm?®)

708,926 / 41ra/l*+ Ira(n+1)/ 400°
\/ 13.24 1 28010+Ivoz(m+l)+(4OOAor)(n+l)
1+ ===
VI

15.5 MK = v 2@ Plate Theory i X % it/ # 4T

15.5.1 #MRfT & 7 5 v o DB bl
tw=(1.66+1.88)=3.54 (cm) tr=3.2 (cm)
E:w 1.17X10°

K= Teore ~ 0.9271X15%0.467x1.440 — 125

2 ) 0.9271 [ 90 \*_
Y=Papo <tp =Pa 7175707 (3.2) =4.96P4

Nux2=

—— 2
— tp/ KoK, SF w(i) —1=3.2/0237K,—

o= (1) (1 (5 )=
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Table 20. BHfif & (RE & 3R ETKE
PR ERE ERmE
oA Btk it e st it s et~k fit iR a at
lo/15 (cm) 900/400 1080/400
e 0.0748 0.0711
m/n 3/1 3/2
Lia (cm*) 293823 756818
Ire (cm?) 1046703 1905573 1046703 J 1905573
Ao (em?) 571 828
Aor (cm?) 384 801 384 801
Nowga 11.23 12.98 9.65 12.36
4:Nwrz 4.30 4.94 3.68 4.7
La 0.975 1.030 1.075 1.010
Pa=Px:* La (kgf/cm?®) (4.69) 4.95 (5.17) 4.86
() W, #EHECRT bRt EIC & 5 REHKIE
Table2l. AMRf %7 5~ oo E{LEE
B O = * OB =
Pa (kgf/cm?) 4.95 4.86
¥ =4.96P, 24.55 24.11
Ko 10.15 10.05
twrea (cm) 3.79 3.76
twa (cm) 3.54
SFwmez12 (A 1.39 | 1.40
15.5.2 ~y b v = 7HKERE Ca*x12 Cr=2
Ko=2 zcaéz;ocr zcﬁxm;xlbl.gzﬁom —1%
twaeqe {PaHwSISF = _ YPIX36XT00XL5 _ VPal
K. 126 7.18
SF= Pt~ Feiaxion = (hl)
«Hw. 4 A
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Table22. -~y + v = 7BIKTEEE

B ORE = * B =
Ps (Kgf/cm?) 4.95 4.86
! (cm) 450 540
twrea="v'Pa- []7.18 (cm) 1.82 1.92
twsnip (cm) 3.54
SF.=(24.650/P. - 1)=1.5 11.07 9.39

15.5.3 ~y v+ 759 vIliTFERE
M@ Clder v HBAREMEA D ICHERE L8,

15.6 MESHRmRIC ) K2R

tp=3.2 (cm) A,=9 (cm) A.=S=100 (cm)
ool

w‘:PdELO(?:y A,(W/t),ﬁp)u: AEbs <_6;>2

ARARKERBICL 5 &, BKETIEA=S DIEHHAFET B,
N=(a/t)](N/t)=35 SFpe: 1.5 FAEM1.2, HE1.0

Table 23. MEARAHRG K2R

a P4 v A 'SF rx2 (w/t) N =35

100 37.41 16.10 1.43>1.2 0.780 40.1
RRE 4.95

90 24.54 11.20 1.66>1.5 0.582 48.3

100 36.73 16.00 1.44>1.2 0.770 40.6
EHE 4.86

90 24.10 11.05 1.68>1.5 0.580 48.5

Schade XD 5
K, : AR RIC BT 5 BER A
K> SHRF R BT B I R OO B R
Ks: SRR B0 3 KA F RO RO IR R
Ki: M Ric s 5807 v 7 7 7 v o oMiFIn G
Ks: SHh Rk s ELAE R v 2 7 7 v o oMiFIn G
Ke: SRS th R oz o #h IS FR 3
K : Mmoo e v 2 7 5 v o oIS R

15.7 Schade Rz X % MR E#E F 1S F AT R A AT
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Table 24. Schade iz & % MR T -8& i i 13 #4247
R ERE + B E
WERG L Wik CEEa
Py (kgf/ cm?) 4.69 4.95 5.17 4.86
alb (cm) 900/400 1080/400
Sa/Ss (cm) 100/ 450 100/ 405
Lo=Tra (cm*) 293823 576.818
I,=Ir. (cm*) 1046703 1905573 1046703 1905573
Ira (cm*) 64535 167741 64535 167741
Ies (cm*) 472154 1178301 472154 1178301
Ya (cm) 42.91 33.99
7 (cm) 47.45 42.34 47.45 | 42.34
ia (cm®) 2938 5768
is (cm®) 2326 4235 2584 4705
0=(a/b)¥is/ia 2.12 2.08 2.21 2.57
n=v1Tpa* Ips/I. " I 0.315 0.424 0.225 0.424
K, 0.0113 0.0130 0.0123 0.0123
K, 0.1300 0.1210 0.1380 0.1355
Ks 0.0695 0.0665 0.0700 0.0595
K. 0.1095 0.0995 0.1165 0.1170
Ks 0.0300 0.0300 0.0280 0.0180
Ks 0.1400 0.1380 0.1412 0.1385
K- 0.1265 0.1250 0.1270 0.1262
_ Pd . b4 * Kl
&= (m) 441K, 256 K, 438K, 226 K,
90 * Ip
_ Pa'bz'Tb'Km
O™ 1007,
(kef/ mm?) 153K n 79.2Kn 152K 70.0Kn
m=24
gy Pa b’ va- Kn
100k O 123K 54.5K, 68.5K» 50.7Kn
n=3,5,6,7
8 (cm) 4.99 3.32 5.38 2.78
0 (kgf/ mm?) 19.90 9.58 20.98 9.49
03 (kgf/ mm?) 8.55 3.62 4.80 3.02
o4 (kgf/ mm?) 16.76 7.88 17.71 8.19
Os (kgf/ mm?) 3.69 1.64 1.92 0.91
06 (kgf/ mm?) 17.22 7.52 9.67 7.02
o7 (kgf/ mm?) 15.56 6.81 8.70 6.40
N.1=400/6, 80.2=80 120>100 74.3<80 144>100
SF:=19.8/0; 0.99<1.0 2.07 0.94<1.0 2.09
SF+=18.9/0; 2.21 5.21 3.94 6.27
SF.=14.4/0, 0.86<1.0 1.83>1.5 0.81<1.0 1.76>1.5
SFs=14.4/0s 3.90 8.81 7.51 15.78
SF+=18.9/0s 1.10<1.2 2.51 1.95>1.5 2.69
SF,=18.0/0 1.16<1.2 2.64 2.07 2.81
HEHE  FHAME HEE
SF 1.5 1.2 1.0
N 100 80 —
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Lo CHHRREEEC X hE, N>100, SF>1.5 & it b 4RI X hic,

16. #& A

DI TIE60m GFRP MO FHMEHEMARICOXFHERL 12, BIRORARXLFIATES 2 ENB LT
oo tcD T, 4#I3 Kevlar/Glass Hybrid FRP fifi~DO @RI >\ ThRTH B = LicT 5,




