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TS BELEERNECHIRN L TAT A NHFRRELE—F 7
V—AICHEHER T ATMES LTEBT S,
F—XZ HE Fq : 4,000 kgx9.80665 m/s2=3.93x104(N)
Ry T AT A NEFEWE (GEERHWE)
Fp : 10,000 kgx9.80665m/s2=9.81x104 (N)
F—F T LU LNTEERATAME R IO LB LD,
H = Fq+F;=1.38x105 (N)

c. BE—FT7L—LIZERATHHITE—A b
Fy RO H 1ZE—4 7 L—bBPNIERTHTHY, T—FDOFL
(EhF.OE) 2XAE LT HEBRTFURE—A LV FEEBRTDHOIC,
LS E—F 7 L— Mg COEBERIERAASA L LTHIFE—A L F
EEMT 5,
1080

D
M = (Fy+H) x 5 = (199 X 10* + 1.38 X 10%) x ——
= 8.53 x 107(N - mm)

d. B—&F 7L —ALIZEL58FI5H
WA Z 1T D X H IR TN TEBHD T,
_ZZ(D‘—d‘JZZEX(um04-um§
320 D 32 1080
F—F 7L —AIZELLIITIE A oplIRD EBY &5,

]=5mxufmmﬂ
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M 853 x107

'z' m = 15.77 = 16(MPa)

Op =
e. B—H T L—DIIZE L BERESS
7 L —LDOWEME S ITKRDO XL D ITRI N,

S = %(D2 ~d%)= %(10802 ~1068°) = 2.02 x10* fmm2)

F—H T L —MIZEUBERES T o ZULTD LB L7225,
FV+}I 1.99 x 10* + 1.38 x 10°

S 2.02 x 10° = 7.82=8(MPa)

Oc =

f. #Eem

KIUER (FEF) 2 HERE L2 A I B E L E O ECEEIRE
TOR YT O AT B D %%xié% 27— ANIBWT, BHE
WEED ALK (B X 22cm. BE 1.5g/cm3) & BEEERIZR T HEREHE
E (B & 100cm, FE 0.3g/cm3) DA HOHEIT L 5 HEFER E 6,300N/m?2
W2k AT AEICH L, JEAG4601-1987 @ [Z DT EHEEY ) (12
BIFAMS ICESKHFERLAELEEL, WThb+aR2BRELZRELTE
D, BERRICEEE RITT I LT,

#1 WAKRTE—ZIHT D KUK OHEFRER EIZ XK A6 FHM

FT—H T L—A HEIG 7 (MPa) R Invale wE e
WAL B (KUK +FESE) (MPa) (kIR +TES) "
Al 16 282 17 @)
JEHERS T 8 244 30 O

% : JEAG4601-1987 @ [Z DM DX EHEEY ) (B8 A1,S OFREILT

K2 E—FOF
HH &4
T—42EEm 4,000kg
Ry TATAN (FH) P TMH  10.0ton
7 L— L4t 1,080mm
7 L—ALNST 1,068mm
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KUK+ T

= 92000 o
\ L
| M
| B : s PRI
o |— _.'[_ —
B
FBTIT9 D)

| d=0i068 | b

- g R0
L D=¢1080

X1 KRy TE—F 7L —AEE

OEEMDILFEHIEE BREOEELET)

NEBENREINLTWEZ b, KURICEAEERNBEBREIZEVED
ICHERRICE 2 RT3 Z & id720y,

F7-. BRI OWTCIIHERE L7 KR 2 BRE L, BRER O SRR
BWT, HEZS U CRHIEEELERT S,

QKTEERFR DFAZEIZ A

HEAK R T ﬁ%mi HWAKR7HOBEENOSE L, A FL—F
(AR 8 lmm) 20 L CTREENOEBZICEAIND, R b
L—FIZ 2 RFHEHRBLTEY AR FEEPICSLEIIS U TERAT AV
EEHIOREZ DI ENTE, BFREERTDHIZELLARERTH D,

xbv~%i APML—FLURBORBICEEBLTEZDLDERETED
J:Q <n qu'§“(ij xl\l/‘—ﬁ‘%Llﬂ'g_ZD%)@i 'U\ISIF@ \—E’/%%
5235 &E720,

HET D KUK ORIZRIZ, Imm LT THY i&hk@km TR r L
—TRBETAHI LR, ARBIIIES RV, T, B, B2k
ﬁbﬁ(h%'*ﬁ%“.ﬂ6ﬁmnui\T%%%:%4&mnui)ﬁ%
JHNTEY ., FAZITIEELRY,
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K

o
# iL:
= =

L& - PR ERERZ

el fg
L& DREER: 6.5mm LA E (BEEHALE)

TR ER
WIBER: % 79mm

R
Rk 4.5mm Bk (RWEHSLE)

X3 WK THIEZHEER

ORBERFZDILFNER (BR)
WK FROALFREEICOW T, BKRR S 7 IIBGEBREEOXIE 2 Eh

LTEY., BREERBVPEFZEET I LIV, BEIZLDEKR T
DIEREIZ B L RITTZ Lid7euy,
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OEBER R L OGFERIERIC T HEBAEE (BREOEELET)

AEETRD ANAEKRBOBAR 7E—2Tld, BREKEZOEOEH»H S
BEERCS, BEEPEBHANTECERALRVE Y BATOREICEE
EZITRVEERE E R TV D,

WBARKR 7E—2T, AREBRBAIA—EBORR ALY THrLEKT
B KILRBADIZL WEEETH D | BN N—RNEOFEBER ITHWEE, .
EERNTITEBALIZS WE 2 IZMEEIREIZ LY 3 BEIERAES M 90° Bk
BT LAETAHEEL LTS (K1), KIUWKDOEEITHEBAORE <, Ky
EEATEKILIRIZE BIZBEENRET -0, HERICEAKR Y FE— 2 NEE
TRATHZ EIEEZIT,

T, KR T E—FAT~OERYDEAEHIET D20, B~ —
PUCIIBEEE 7 4 V& (IRAMITITITE LIZ < < Beis ot s vl Re /e & Bt AE ke
EER) PREINTEY., RIS im LY REWVKI T2 HETE 5%
BEAAELTWS, 20D, 13 AEDKLKIZOWTIIEE T 4 VX212 X
DERAEZIETAZEBARETH Y, 7 4 V& 28l LT M7k B o kil
RSB R L T = HNE~MBEALTZBETH, KR 72— FNHO®E
AR (BEFa7 ¢REFa7R 1.mm, =274 7 bHE 10mm) 23FAZET
DT i,

XOIZ, BB T A NVFITKIURPFE LTEHE T, KRR 7TE— 78k
SO0 DHSKIEER OMEKR L 7FE—F DBZREDRREZHERTH LI
VT ANFHAELZEORELHERTEDZE AR REBRTHI &
NAFETHDHZ L KRy TE—FITA4ERBEINTEY, LEBIZSUT
FlEEL DB THE T 4 LV DERCBEZIEZITIZELLAIETH S,

- RB.AEDESD, TAAT Y AL 2BARRKBEZRAWVCEMEL =
WEER T 0V Z BAERERIIN 25 B GERERM LU TICRT) THY,
TANETHIIER 1 B4 0 1 B CHSBEEZNFRETH D,

[FE)

1. AEERODIEDEEAN LI AA—2BKT S, F545)

2. BFEEZ7 4 NE &I, B 55)

3. BT 4 V2 EONMEEERT S, (910 2)

4. ThEZ 4 VA BBUTT D, 5 4y)

5. AEAEMODI AA—%2EIHTD, 54

[EE]:4 A, [FTERFR] : 93045

RE, WEKA T E—F ETOEEBITICOWT Y, BBl CRE I
TWABZ L LEEBE N DEAR Y FE—FNEIKIURBZEAT S Z
A ESA AN

PLEDZ Emt, kIURIZE VKR 72— F TR B Y KT
T LR,
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[B%] EKR TE—FBET 4 VE ORERHORE
RICKEFDKILRB T 4 WE~NTRTHEFELZEREL, 2ELL

TI7A4NVZORBCEIMERBEZUTOLBOVRE L, UTORE

FRIZRBWT, MBKR T E—F DB T 4 V& BFAZET 5 F TORMIX

K25 s L 72 D,

[(fHEE/1KFRY ) ONBFE=0+(DOXO)]

[#8E]

@ KIWKORRFRE : 3,241png/m? X

@ MWARy TE—FRKIE : 4,200m®/h

@ KRy TE—HBBET 4 VEIKFEESE : 923g/m?®

@ WKRyTE—HBEBET 4 VEREME : 0.37Tm?

® WARLTE—FGET 4 VEZ TOHEHER (OX®) : 341.51¢g

(%) TART v FEEH=A Y v bTKETRAE (H22F 4 H) L kUE
KHUEN K 40k mBENT-~A = T FHEIZEBIT 2 K&EF O kLK IEEME

(24 BFHEIEAI Y — 7 (H)
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(1) NEMA ¥i#% (Weather Protected Typell ) O#fE
National Electrical Manufacturers Association (7 A U W EMTES) TEH#ELIN
7o #f& <. IEC #i#& (International Electrotechnical Commission : EEESKIE
e L SEERROVESTH D, ARBICESE T —ZNITEERFEN R
AL WE iz, O~ RTBERFEZEBL TV D,
ORRONLERY AN LNT-HHEIZERIL, BEMENTIZAS ETIZ 3 BIRAZ (90° DL

) oliric L v R TICEEN TV AKBELZYIBEL > TN 5,

OBRKR NIIBRRUC LV - FERNEICKRE ZERVE D IT, RKTZRRIT T 5D,
OEBRABANHDOEEZ/NEL THESZRIT T, ZZ TAEEZUBEEE R>T N5,
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BEEFITE
E¥Fa7RE( 6m

bt

X6 KR TEB—XORNEREE

®@FBZ R L UGHERIERICH T HILFEHIEE (BR)

AR D BV KR TE—FX AREBAT A EBRORK ALY
FTHELBRETHED., KILKBAVIZWEETHDZ &, KILKDEE T
IR X <\ KD EE AT KILRIZE SICBENET 2D, BENicE—
AREE TRAT A Z LITE 2TV, B LT —E0 K LK S NE~E
ATBHZELEZONDTO, ZZTHBETZ 4 VE 28 LT KUK E
— X NENMRA LB A EEE L, (LFREEIZ OV TIHMET 5,

BARE THDIWARR L TE—HIZHOWVWTE, ZBELWVWERREREICS
HANDD AREENTILTARATZARF VROV LE U ROBEPELK
J&CHEIE 100pm A LB ENTND, =RFVREOY VT RiTM RN
DL EEMEE T HKLKRBHE Lz & LTHLFERERIC & EEREIC
HBE RITT Z Lidiav,

EHIZ, BT 4V F &l LIC M 7RKI D K LK A3 — F NERIC &
TEALEGETHL BEFEREEEFATIITRXFV LI TEERST
REMFEINHIEEGRAEIEINTEY , ELEEFaTICHOVWTH TR
X UROBEVRHE S WVRESN TR Y | (LFERE RIET Z L1320,

DLEDZ &b, KILRIZ L VKK =2 LR 72 B e RIE
T2 LT,

1/
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[ERIFFE—5

FARKEN LA (HER) \[IRIEETN
KILRIC & B ERKER L HERR) ~OEEBZHOWTLUTO LY FnT

Do

(1) FHEE B R UORE
OBKRITH T HEBORE (BERNEOFEEIT)
KILR D EZARLREDS LAHEER~ORAICIY | B OMEEICERN 2

WZ L EFHET 5, BARRICIE, ERKEDS LRI, KUK ERSES L
FHAREIBEALICSWEETH D Z L & ROEEKES LIFOER

BKINROEREL Y bREWT & ZHERT D,

(2) M S
OPNIIp S S
a. B : 1.5glem3 (GREPREE) CKIUKDOEE lem X472V 150N/m?)
b. H#FEE : 22cm
QOESEXM

a. BE :0.3g/cmd (S OHMMEIZ lem %729 30N/m2) *!

b. HEFEE : 100cm™?
X1 BHR BEAERETHAICE S SRSORIFEZ AV 5,
X2 KIUEREETERIMIOBRICHD Z L6, BHEDEIHTRI OV TIIRREEEEORE

&SE M100cm) %RV 5,

(3) FFAmAE &
OH\T R T HHBOEE (BREOEELZET)
WEIEROEEIIR 1 DEBY RV FRBBNWETF T a—F— L REH

BASTZZ AR TEBREIN TN,
KPR A TETZTRIZAY  EED 22em OV BEIZHBELZLELTH, 7 4

T a—P =D FRRSDHESIEITE LD 22em LV BWEIZH ST
B, EERKES LROERS I HEREICEELE 2 A7 LT,
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1620mm

- L
- >

LAY ANNRY
NN 7 AN
NN F& =] *d‘ NN
AR
AN
NN
LR
VRN
AN,
NN
AN
FERGEN
NN
DA
DO

1171mm 353 1754mm

AN
W
A
AR
RCLN
AN
000000 v S

coocool ¥
1 |386mm

KR

1 EARKED LAHETHFOBERN

2B AT KILR P ERTES LAHOBEENIEBAL, BELZHAZEIE
B AICOWTHLUTO LBV FHMET 5,

FARKKS LD A OFMICBWTiL, BEHMENETH 2BER
oKUK (E& 22cm, B 1.5g/cms) & BELMEEICE T HRHETS (B
X 100cm, #E 0.3g/cm3) DOEALAELEREI MO DL & L THRT 5,

FARZEDN LAOHOEENE ¢21.91cm THDBZ &M D, KILRDHE
BEEIILTOEBY THD,

21.91
X ( 5 )2 x (22 x 1.5 + 100 % 0.3) = 23752.9(g) = 24(kg)
FRKEND LFOEH X, 7 —AF T KO 1TTCOLEFEITH S
7.75kg/em? & | FH QA FRABEBEEFES A 180cm2 LV, UTDEEBY
ThHD,
7.75%180=1395(kg)

UEED | KIRPEZEERNIBRAL, RICEEZHAESELHETYH,
KR (BIERRE) LEEOMAGDOEREL Y bERRLDLS LAOEHN
BHHRENI LAD, EERREN LAFOEEICEEREL KITT Z L1372,
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Eaaanaas e bR
A A AR
Eraaaat bl B RLARAL AR

RN
AR
ARRRRNRRRRRRARS
B

ICCORCOCIRN, et
SRRV SO
R AR

hosvaonant0 o SN

e -1 %&
VRN SOORS

Rt o [-] o MNANN]
i o]

.........

—p| l¢—P219.1mm

FHRILN LA ERKEHSLR

2 FEKLEHS LAHOEEBRE EEHROBE

Flo, HFEERED LAEERORBRAL Y . KILKDOFEDDOEZEDH>

b DB TIZE HBAFITE 2TV,

3 EERKER LAHETHORERN
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ERUFPAE — 6

FRILEATRE 1T D Z B

A

KINRIZ K 5 ERRZERERE~OLBIZOWVWTUTO LB FHET 5,

(1) EFAEE B R ONE
DHRIRIKT HHROEE (BREOEBEET)
KR O ERLREFRTE~DBAI LY | HBOMIEI B2
T L BEMET B, BAEMICIE, TRELLRE. KILRBEBA LIC WS
THHTE L RUEREAELROEHABKILROERE Y bAENT &
EHERT B,

(2) 7St
OUIDESEE
a. %E : 1.5g/cm? (BEREE) CKILKOBE lem %72V 150N/m?2)
b. #EE : 22cm
OFESEL&H
a. HE :0.3g/m? FEZOHEMMEIL lem %72 Y 30N/m2) *!

b. H#FEE : 100cm™?

M1 #BHR BEEEEMAITERCE S S REOBIFEEX AV 5,

2 AUBERLBESFRIMIOBRICSHD Z 2o, AHEDEIETRIC OV THRIREEEEORE
&E 100cm) ZAVD,

(8) FFfmAE
ORI RITH T BB E (BEREOEELET)
FRELZEHFOFREIEIR 1 0L ITEHEENER INLFEEL R>TW
%o
RIZKILR DS ERREERFERENTIBALEZEIRET S &, KHm
X RV UZIMICEE Y, —HERKEZEFOFRHOFIBRAT LD, KILK
WEOVHAREAEEIEDZLIERVEBZOND O, FRIEEFD
AXBHERERICEEL 525 Z LTk,
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¢ 406.4mm

KL

Q

M1 FERRELEFERE OEEX

2B RICKILKNERRLEFHABRENIEAL, BELHESE
BAEIWCOWTHLUUTOERYFHET 5,

FHRRBEEFOBHEAOFE MBIV TIT, BEHBEHETH L EHKRE
DXKILK (EE 22cm, FE 1.5g/cm8d) & BEEEERITBIT HHFEE (B
& 100cm., ZJE 0.3g/cm3) DFEAESHOEREIZ L Y IFMT 5,

FARRLELEHLOHOBRENE ¢21.91cm THHZ LD, KUK DOHEFRE
MBI TOLEEBY TS,

X (

91

> )2 x (22 x 1.5 + 100 x 0.3) = 23752.9(g) = 24(ke)
FAREEFOEH T, FOEMBES 76.3kg/lem? & | FH ARIDOFE

BEKERENR 328cm2 THDHZ &b, LT EBY TH D,
76.3%323=24644(kg)

LBEE Y KILRAPEHZERENICEBA L, RICEEZHAESELHEETYH.
KWK (REREE) LEEOMELEDEREL YD b ERILEFOEH DR
FRRENI LD, FERRLEROBEICEEL RITTZ LT,
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BB IETAT — 7
5 — OV BB TERKR S E IR B BB

KILFRIZ X B & — BB AR v TERIRKBHEE ~DEEIZ SV TLL
TorEyEmEdT 5,

(1) FHMEE B R ONE
OBRRICHTT 2B E (BREOEELZED)
KR D & — U BIBIE KR o TEREREHHE~DBAICL Y,
PROMBEICEEN 2N L 2T 5, EAEMNICIE, ¥ - UEIREBRE KR
TR REHHE L, kmrm&xu SVBETHD Z L 2HERT D,

(2) FAih S8
Ok LR 18
a. BE :1.5g/cm? (BEREE) (KILUKDORBE lem %72V 150N/m?2)
b. HFEE : 22cm

(3) Bl A5 5
OBRRICHTTHHBAIEE BEREOEELET)

A — B EIBIRRAK R T ORKIREHEE L, KILKINEBEREALIZ
SVWHEETH Y, RIC—EKILKBRALEZHZETH., BBEOEEENOMHA
ETHZ LR BRBICEEL RITTZ iTRy,

Z— BRI R Y T ORI KGHEHEORBERIEZR 1 12, &K
KEHEHE OBELK 2 IZ{5 47T,

lll

B 1 #—bEUBEfflifakR L FARIRKEBEE OREBERD
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2 F—UEUEIEBEKR L TERRKRTRHE OFE

A
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{E 5 — 8
T 4 — BN EMITIR D AT
KIWRIZE DT 4 —BNREHEA~DEEBIZOWCTLLTD LB FMT 5,

(D FHEE B R URE
DR AR ERARKOFHERER I T OEBEZER (FREOXEEZED)
KIWRDT 4 —BNLBEE~ORAFIZLY | ESOKEICEEN 2V

Z L aiHhY 5,

(2) 7St
Ok LK G
a. BE : 1.5g/cm3 (BERE) (KILWKOEE lem %729 150N/m?2)
b. HFEE : 22cm
c. B : 1lmm T

(8) FHAMRE R
OHE R, BERR L OGHEERERICH T 2RO EE (BREORELET)

LIZRTERY., T4 —EBNEEORAZRDOFAUL T HR’ W ET
AEELR->TEY . KIUKMEALIZSWIEETH Y . K& EATT KL
JRIZBENE L, SOIBATAIAREIT/INELRE, &HIT, 7405
X 0 KiFR 0.036mm LLEDH DI 90% LA ERETE 5,

BB KILIRBABALTH, @R#IcB T 2 -ESiT= 7 vy
PRANEr— ORI (0.24mm) THY . BET D KILUKITEAT
B ATBEMEDS B B ANKILIR ITRERE Lo < L BEEDMEW T & 2 D Biei 4 BEAE
ERB I EiTRN,

F 7 EMERKICKIUREDOBEBEYNBRALEHEETH, VI ¥ 747
— R OER MY U IERICHEVEES (7)) RV IH230 BE
(SUS180#2FE)) TH D &, KILKITR & bl U Tl Lo < 2l EE
MELS S EHIRES LT RIVI VETAFT—ROREARA I U TD
RRIZBOWTHBHIC L 3FRRBEREIIHER I N TV R, RHIRARE
BIZOWTH, YV AT FT—ROE A M OBBEAN~MEA LT KUK,
VI UHEEER N OEEBEIDNED IRIND T LI, I HITMHRAL
FITRERE S L B S NI ) U T A F—KE OB R ) TR
WAFE L OO BB X D BN ~BREI N D Z & F7o KUK BRGEZE
PIC—BERQICIERE L2 LT HER AV R L HICKE~BH END Z &0 5,
KILPRRI Iz L D RHI R EEL/NESNWEEZ RS,

2B RRETHREOERGHZ (R 2O TH HRmEIL <,
KILPRIZ L 0 | BEREICR A RT3 Z LidiRuy,

X1 TURABESEIL, —RIICEBEO TEMEHC AV HIATES OBAL

2 REHT (2004) : > FAIL I —bOEMEFDERIOBR, 22V —F T, vol.42, No.3, p.38-47
X3 (EREF EH = R BEE1976) (ST RAE TR TARKRT TR, ZBEFHEFE 84[6], p.32-40
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(4) BAERR M~ DEE

F4—ENRBROEERME LT, T« —EARERMRS > 7 0
»5,

F 4 — PN RERREHRETE Y v 73T 7 THY, KILRIZE S
EHEMEEEZZTRVA, XY MEICOWTEBIMNIH D Z D, T4 —
BRSBTS 7 O~ MER BIREE TR E & L, KUK
BALIZ WS L 75720, BRMEICEELY KITT Z &R0,

EHIT, T4 — BB OBREHERIIITRENE Z L0 dH v | EERIC
EENHHREIOEYIREEIND,

REBVBREHR T A VZIZA ML —FR2ETORBEINTEY, 812 L
FEETH D,

(%) BREHHZ LEEDMEE 120 A vy a2, 200 A v a
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HBRAERRE RBERAKDAR) (4R 5Z Rl

AT

KILRIC & 5 BRI GRERARMAR) ~OBBICOVTUTO LB
0 FHET 5.
(1) BPE A R O

OHE R BEX R K O ERERICTT 2HBROEE (BEREOEELZET)
KUK DR ZEFiR I (FRRRIAERBALD) ~DEAFICLY | RO
BEICEER N & 25T 5,

< FHAMfe G ek fid >

- RERRE (BRRIKBAD)
[FEBhE BRI, PRHEMEERREM, BWERBREIRE., 71—
P REMERTLEHRE,. PTHREBRBKEHRME. Ny T VBB
ZERERE, ERK Y ¥ EHRKEHF]

@R BITAI OKRRIEY

KILFRIZ L0 B SN REFTEADO RGN BR LR EZ2 R CERE
RHEEEL TV D HREEEDFBEMEICEEN RN & 2N 5,

R HIEERRERE I, KUK DSEIK U7z BRI PR R E BREER I & Y Fb
SOEY AL E —BREICELT 5 2 ERNARETH 208, £ DHFE O F RHIH
ERNOBEMHEICOWT, PREFEIENICHEET 2 ERE OBRIEREDS(LE
B <T-iz, BARIE R OVREE AT A BEDOFHMZIT 5,

(2) B St

OYUNIIDE S
a. BE : 1.5g/cm3 (EBEREE) (KILKOBE lem X720 150N/m?2)
b. H¥#EE : 22cm
c. KR : 1lmm LT

(8) BHAMh#E
OHRFR, BB K OFHERIERIHT 2RI R (BREOZELET)

LITRT &R | FRIEFARMORKRIIKIA D, KILKPERE
BALIZSWIBETHY . KDEEGALKILRIZEBENE L, S HITRBAT
HAREMEIT/ NS < 72 B,

T2, BHAKBAICITER T 4 VEREBIND Z 2D, KILERDSH
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