Architectural Institute of Japan

(m x

UDC :624.014.2 : 624.97 : 624.072. 22

R S NZHE SR N 7 A DS OEEMEREICEE 9 5 BgE

1. F &

B, SR Ihic@lELE NI AZHVT, <
DI T AEEYPBEINATHSEY?, BEERKRE
NIAER ST A&, MK LT ADEM, #MEs
HPMEEME, BEEHAREE UTOREK, — M2, B
RETKVIMEETHIEIRED, BEIAKLNS A %2H
NTHHEETH D, RRTE, ChEVATANT AL
M3, YAT LT ADEME 2 2E L, WA
A, RUAIKRLTHRODT, 3IRITEMICH
BNE NI ADEMELTOEAKEEZHLI VWD, T,
Bk — Fid, EHESMOBLAERLIIRV TSR
0, 3WITZEMICHBPMHBED & ITHIFTVO T H ZER
HEEVIRLT A ENZNDT, EEIRORELE L

TRETH D, WS LR/ — Fid, @%, —&0D

AN b TEEINDS (K—1), 2O&D BEGTERK
SNV AT LN R, ERSNNIE ) — FOHITE<
L&, MEBMICE, SIRNE LIERNOESDHH
£ U, DENIIEBD THRPEVEETH S,
BRHICRS &, 85 b7 ABBEMEDbIB® ZED
o AEESEIE, BENEZY VICTEBRVADIT LD
EUTELNT WL, 2Dk, BESPRIOHEIIL
Th, HFE—X Y MZ&> THEIBR LU RIS
BERENNGNE, €Y ELULTRILTENT ENS
PoTEl, 2hiE, FE—AY NI 2WEHTHY,
IRTHARWMATOBRTIIENIEILED, UL
BHH, YATANT ADESIRIE, —AOEAN T
BEAINTVBAENSIET, TOLIBED T A
BEIBEBLEICKELERNHL, TN0Z, VAT A
N AR ZEEORBEIIOVWTHNT ARENH S,
VAT AT AOHELEBOMS, T5bbEELR
DORFRAR, BELEKOETICET AMEZINICT 5 &,
18 4 OPMELRM DI 1) & BEIBOMW N B HEEREANRIT

* S EANEAE T

* REILERYE BEE - 1

X B ARSI Fint

e rAAMEHAgT T
(BRI 6343 A 10 ARfERE)

E 2 =1 H &

Ez8 H B
28 K B & M
%28 H H & g

FTREIHSULTRE S, HEFMDS 5, 5IERMICH
WT, HEBMPBRESSIRNEZZITHRLTD,
HHR7GETE S, BAALEsEmT 223 TH 5,
BER2EE LTIE, H5BHMPBRL RO NLERES
RiAHBDT, BELAEROBRARIFATESLhAE
KRG L TRES (K—2), BEHMICBOTSH, H5E
MrBRsERER #% 3 CERLTYH, BHEz0%
ERBISUEBRRND 2K > TV b 8824 s LTS,
HHEMOER L 2RI, OB ADISIHBES A

| ﬁ%%ﬂ
S / j
B—1 YAF AT AOERSER
HE
BEL2GOBRAEA
RN SR REAR
N
L2y
3
il
7
(5]
7
R A
Toh A
HBbAE

H—2 HWE2EOERRR (5IEMEROBA)
—_ 45 —_—

NI | -El ectronic Library Service



Architectural Institute of Japan

L—Xifibhnid, BESEOREECIEST, |
B ERT B, 207128, FIRMERKRICHEEREDRRA
i, ESHATXAbABIHIGLTEE5Y (K

—3). BAHOMNIE, / — FOMNEAN FOWHD
IEFNHTHRE B,
i, KON ERQ KRG EPSHEBICZS, Thd
ORENEL 5 &, BABTOMNEERYTILEED
T, BEAEROMNIKEAPFBIBHBTKRE N, T
b%,:hé@ﬁ%m,eomﬁﬁmmﬁﬁﬁﬂtan
WA EMDES DR L TSR AOREE £ 5, Lb
D 5 BERBEHOBEEIC S 225 B ATREME AR &V (R—4),
BEAWMSBREERNZZ I 12BE81F, / — FOEHEE
HERASHEBEICZ S, UL, /— iR, BEERRR
THHDOT, FEBMOERRNICK X sBEREIZIEL

AEELZV, &, BEEESEUIZELTS, <
fiE
BB BORAA
| RAID MR
i)
gé .
Al AN
|/
CNih AL o)
52
T A
HBRIbARE

H—3 BE2AORRR (ERMEREOSE)

fiE
BELBORAR
D A R
#hh
273
= L
al |/ |
ﬂ%f ! ¥
EH
Teo A
H—4 #BEL2EORFA (K MEOBA)
— 46 —

BEARPSBREFIRNEZI G

@Eﬁﬁiémﬁ%ﬁéﬁﬂbiuéwf %Léww
WHETARETEE N,
PlEicdiR 1tz &512, Y AT A NTADOEELRLMEIC

Lo T, BEEERI RIS, BEROMNISERE

WIT B kD R, BT XF A N T A —AR
VEDOHMIDBELBEVWEIRKTAILEPRLIEETH
%,

2. RBROEMN

YAFANTRAIZBENTIE, BEcofsH, Kk
WAFED I NS0, AIARY K- FONEBEDH O E
WXEARRT, REMEICIEEA 10/1000 rad £ D
THAEDTABECTVWAEENH S, LrL, BE
DY AT AL DNTAOERESHTIE, ZOEMAELZHEBIC
WS BtzdD 7 VT 5 AT ¥ 7 (30/1000 rad 2
B) 2, X TCORBOMRBEICH->TELSMH
BAILKL- T, BARICHRN ST E- 2 v MSRE
LIZKWVEIIILTWS, UL, RFDSInIz@Icst
NDER U ICRRETIE, BEM 3L, BEHIERIEE
IGEWREEIZZ 5 TV A 128, &A%nm%%maww
E-XVIPELBI &I DB, :
tzEzxE, BE—1D&H7%, EBOY AT ALIT R
DOBERICH I BHMEE Y ERE L 1230k b T A @
HMBIZEBE, BMBECEL2BENEEMS IR
1.5/1000rad 2E L 2 0, BILEDO VT HRE TIIHRE
W N I TR SHTFE— A Y BELTWA T
EPBRlaNTWVS, ZOBE, BRlxhIRESHD
HFE—X > bOSfEL S, BEPDELITBNTHER
TE—AYIPELTVWAIEDSHETEEINS,:
MEEYYEREUIZ VAT A NS ADHMBEICE L
BEMEEAII OV T —RINEERETHE, K—51C
KT EHIT, HE—DOEHREHEUBY A EHMEIC
U AHENEES ¢ —¢ 13, ZOMERA» VAT
THO VTV BEMOHO U — 1 ZHiHL S OERE
B L TRIDIEILESTEHETEEIEWHN S
Z DEA IS TIREEIZH VO, MR & AR S
BEOEITHELETHLE, MOV T HESHMHER

BEHE—I1

Y AT L b T AREILH (GMF No.3 HANGAR)

NI | -El ectronic Library Service



Architectural Institute of Japan

>-
-

O ; MIREA
O—0 ; EFAiD + 5 2 Hi#F
O———=0;: BHED + 5 8 H#H

B—5 B0 A& EMEICE U S EEES

ARE—-DORATHREZDT, KELFHAELAZELTHA
SHEEEA X 2/1000rad LI F&EEZ H N B,

UL, YATAL NI ANIHIIKEBHELZ,
EMITAK BN PSE CRERT 5 & 5 sRET 1L, #BH
KELH0THIE, 2% AKETETAIELHY, 1
MEFEAS ZICIE U TKRE <2, KK 20/1000 rad
BEILZZENEZO NS, COLIRBETH, ¥
AF AN T ADTABRERLMEET 51201018,
o, BAZENSECTOBIREET, fr& 28R
WNEEALSELCTEH, RNV OB EICEI 20 E
DT, BEWP T sBEEREEZRF-> TV D I EPNE
b, .

PEZJFXT, KHRTE, ROZEEZENHELRE
BEITV, YAT LT AOBELREREIIODVTERT
5,

(1) BEEBICBIBZ VAT AT AOESEOME
MR BRI 2 TSR T 5,

FEUT, Ry bom@EgEehicEB LT, ¥
AT AT AOEGHOBERIEE AT B,

3. BRASIUERAZE '

3.1 HEko=®7 it
VAT AT AQEAREIE, NEITER N ES
HHRhUOMBIZLD, =209 4 Ficacx 59 (X
—6)o ¥4 71T, KN MESGHDR UM/ — PRl
HO, 472 TCIPEESMBICH B, 12, ¥473
T/ — FRIEREEHRI DM 123 5,

R—713, ThosDHs, 9471 0ESFEICED
EBOESIIIBVT, / — FEHFHEERMOBMERIC
&V, KEshERAIELIREZRT, CORELE
BTHRTL-DHIC, B—8IXRT &>, /— FOil
flicey Fa—v (MEWRBICAELZEARE) 2K
WV hTREMTERBREETVAEEZ S, ZORBEIC,

(2)

EADFHRNP1 EERAMDSIRNP225%5,
OB, LV Fa- v 2RERBICBETIPDYIC,
EVBRBO—8MTHHBERICALUEYY, =¥ Fa—-v

J— ¥ SR E b
(BEWH) -~ (HE)
[
5471 2%»% 7
EILE
FeR ¢
x4 72 ' ’ Z
_nrm
BILE
x4 73 o 7
hid
B—6 Y27 LT AOEETE
: SR b
) € D)
(BEa®&S)

HF b

0 ; g4 Ic4 L5 EERA

H7 EaEcER s U R

J—F

O

Pl «—

JE R

v/ Fa—-v

P2
E—8 EEKETF N

NI | -El ectronic Library Service



Architectural Institute of Japan

24~32

ZRUACARICT S, EBOY AT AMTRAIIBVT -
X, BHEBO—IRE, MEFMORMEMIEREIC LT ]
BIRX N, TRCHESHORERA & 25D TIRZD,
LU, CORBREEFTNVTIR, BEOICESHRIZTIC
BEESXTVEDT, KV PEHLT, EROBEEEH 56 d
FOBLWRHETH S,

3.2 RBEOBEE

B, BLS<HEHINTVE Y4 T 1B HEEE ~ |
KicLT, BBREE2RET S, CCTHRELTWVS Y

471 OBEASROEELREE, KO &> ITREF 5.(1)

f‘\
A\ /
J—=FEZVy Fa-VORSNMT R LDORETH Y, ~
N ——]

N 73
KW MTIERAT 754 b (T bvo #2000 kg - cm) i L’24 3%51m
4T 28N 28AT 5, (2) PO NERA % RN T
TA5H0, LY Fa—Yiz U TR b O EEEREE S F4 728 ME;JISB1186F 10 T 44
BETHBINVTIVAT VIV, (v Fa—viEd : B—9 ALk OFR
DORE—FRN FE#R)/ (=Y Fa— v EERORE) »
30/1000rad LI EH %, Ch o %R T 5 b D% EAER Efizhl
Eﬁﬁié?’éo \‘ - 33 51 10 /ﬁié%”@
ERERBRAIIIL, #0oN) -y 3407, (1) -
VTS YRT Y 7N E5/1000rad & B L < U 7B —
&, (2) /J—F&ExY Fa—vyORONT &% 2mm
EUEEBK, (3) BEEAEORBEDIHIZ, 547
2OBEAFEICLZ2BEBREKEAETS.914 72 D4,
IVTIVAT IV (/) — REALDORE—FRI M

&) (/)—FORE) LTk 5,
N HBNRNEOHAERRED) A M EXR—1ITRT, K— \\\\\1___

9~11izFhEFnRVb, Ty Fa—v, BEUO/—F

45

92

JWARER

54718 HE;JISG 3106 SM50A 44

W) -
Ao

#153

A

Eil

165

}

P
139 |
216

98
B

OEREMEETRT . HBIEICHO RV bz TRY Py R LGO‘
Z45mm (M45) TH5, > e
3.3 mhrs 2 0.0 1

K—12 2R &5, KDY v 7 (HE 820 mm, 4}

. 54718 #MHE;JISG3106SM50A
#1520mm) ENL, €Y I kLT vy FITLD s

HEP1LHEP 2 05IRN 2 RBRKICE 25, HE | 97 _20_ 60 _ Eichl
P2iz&kv, WEP1flo PCHEBICHTFNSAS LWL L ' /5&8‘7‘:8’)@
S AR S, S BLR
K—13 A Hh =X L%Rd, HEESO,L LD
FrUTl—vavahkmELyF—icky, Yoy ]
F—1 HBxfk) 2 b+
» * : Md45

K775 | ol A Hhl S gl |zl e
& BAHk H % )\ T — B
|7 70 rad| mm Pi1ig| kg - om
®|30/1000| o |x471| K 2000 |RERRG
®@| 571000 0 |[#471| & 2000 |y =—vav ' v
@|(30/1000 2 |x471| B 0|~ YV=—rav S &
@| 51000 2 (g4 71| A 0| SyV=—>av
®| 571000 2 |2471| & 0| "Yyxz—vav i

- - 472R HHE;JISG 3106 SM 50 A 24
®[30,1000 0 (#1472 & 2000 |~y =—-vav :

BN A 7 VidR—14 B H—10 v Fa—volEREME

NI | -El ectronic Library Service



Architectural Institute of Japan

L 106.7 FOME» STHT B,

110 | HM—14 i K RBRIKOMANY 4 7 V& RT ., REEHEO
AR ATORBREKICBVLTIE, £9, AEPI1 %,
M 45KV M IFOHETED 5 RIBFFAEN, 50
EHHFAESS, PHVIEFIERFEL VPP REVWEE

// \\ FTRML, 22 C—REIKREoO, WEP2 #H
u S 7)[]'3_60
| RERKGTIE, ¥, WEP1=0T, HEP2%#

. mu, #otk, WEP22—-FiEs2o2, HWEP1
! ' ERMT B, BEMNFA 7 VDD, BOICHEP 1
% EHIML, WEP1=100tf 2z ~7-1%, BHEP2 %15
tfEcmL, 20RMEPLI/HEP2 2—El (1
2.0) LTHEMY 3,
3.4 BIEHE
(1) AN brOOTHDOBIE
547 1A #HE;JIS G 3106 SM50 A 4 KN OO THEMTOTAHERET B0, K
‘ hER 4 »FRZEHIY, OFHS -V 2D (K—15),
154 | (2) BABODEMAOHE
BEAROREAEAET A0, /— FhliBs AR
2 yFMOE Y EHOEMEZRIES 5,
3.5 MEfHEER
EERIZHEN D, BLay b SEEU ANV b OFEM
BB L OB IRARZT
FMREBR IR —16 127" 9 JISZ 2201 4 ERBRA % K
U R SRELL, JISZ 2241 ICE T HRBHEICHK-
TH. 212, A R (JISB 1186 F 10 #334)
TEDIEBOEES S CLERS 2R T, £33,
107 FMBBROERTH 5,
BIGBIRARIZ, M—17 IR LHIT, 200ton 7 4
547 2R HMHE;JIS G 3106 SM50A 4 25 —REBIZEY, KU (M45) OBE T CHET
H—11 /— FOBREME T, 41T, XV IOHRTEDSWMNZRY, &
—51Z, FIERRBRICE VKD ONIBRARELZR T,
Bikl, 2367 L—t57 5y hOBE, REREK3,
413, BEEHPKELEELIZFBOR NOFERES
MELT, YA 7 L— bIZ30/1000 rad O HEC % 12 ¢
1BAETHBH, CCTHOWEY AT L - FOMEIRL Y

MaspHR L

=
N3
)
450
96.8

55

60.8

40

87

105

212

125

HWEP 1A
200ton
R Sk i
Ty ¥

NI

P1

200t
VB =R —=
TryoFiZkD

P1

PCaE

RAYy w7

5l& N
i WEP 24 .
\Flwtont‘/ﬁ—rﬁ—,py‘.\.y* e ‘/&%
i - P2

T
120t 2 /2 —h— P % v FIZLDEIEESN
®—12 fmhhHsk B—13 mhrxHs=XxA

H=H—

— 49 J—

NI | -El ectronic Library Service



Architectural Institute of Japan
py ()
150
9 10
100r—7—.—_*8
F b EIREAEN
5 6
. E -3 CE N ]
50
3 4
1 2
0 10 20 30 P2(tf)
gtk @
p1, ()
150 +
5 6
100
£ ERFERN
3 4
0 H+ REFE#@MND
o 5 2
0 10 20 - 30 P2(tf)
et Q
P1 (1)
150
9
8
.mo7 "
£ b EHHEES
2 4 :
50 o b RHFSE@®
1 3 5
0 10 20 30 P2(tf)
BHitE 6

E—14 mhH4 o0

(tf)

P1
150 +
7 8
100
A B EEN
5 6
50 H b RFEE8N
3
1
0 10 20 30 P2(tf)
Bk @
P1 (tf)
150
5 6
100
Ao rBPHEERN
3
50 At RSN
i1 .
0 10 20 30 P2(tf)
BiE @
p1,(t0
150
7 8
moa z
#o s ERTER S
3 4
50 Aot REFSE®D
1 !

0

Fa—>v otk (JISG3106 SM50AY) LT
HB. RBHERICED &, 2FREOBRATEL, HAk

TEDRFIREEZ EE->THY, £z, YaTL—}

B7 5y b OBEE 30/1000 rad DA B B BEDER
KISHEDEZ0.3t/cm? E/hE VN, REBBRICY L7
L— FEBRILTHBE, A FIEIRE OEMAE Y
EEELTWAIENSh T, COXTFHEICLEK

WhEY AT L— bDIE LA, 30/1000rad DI X I

20 30 P2(tf)

BBt ®

kAR TTERENS AR OB
MIREICRITTHES, N&

LkEEXOHNS,

4. ERER
4.1 RAWE, RK@EEK
B L UBERE

£—612, SRBREORKX
HE, /— FROORKZEN
B L OB KBEEADEBRER
NG

22T, mKEEAL ) —
FRODRAEN% / — Pl
& ¥ VIDHBERE TR L 2 fliT
H5B,

BEHE—2IC, ERHARBREO
R HINREEZRT,
FHRBRIEOB R B £ O
HBREREE—TIIRY,
4.2 WE—ENHB L OH

#F—03 HOB%

K—18 iz, ABEDO~®
B>, WEP2 &/ -
R ODEA & OBFR %R
£l

M—19, BEEABRKO
B35, WEP1ERNL
MO T A DOFEIGE E OB R
N IS

K—20ic, EERBRED
B A HEP2 ERKNL
MO F B OFIE E ORR
EIRT

M—21 12, EAERBRED
BT A, WEP2 RN
FOBFFIERMOVTHED
BafRERY,
K—22 13, REBED~®
KBTS, HEP2EEL

. N OHMPEBHOVTEED
CBRERLTVS,

B—15 A0 FOOTHRE

NI | -El ectronic Library Service



Architectural Institute of Japan

#n b (M45)
YaTv—}
1 %/
) | ho7 33—
NN [ /
T e
- o430
FREUALE !
15 m, min — ]
- = ~
Tt .
' Gomm I In | 1
KHRBRHA & LI;;TJ<>

16 #EMERA B L CEIULE

B—17 A bS5 RSB0 INA Sk

F£—2 KN OHR
B B K H it F B o
mhH | FIREE | MU KRY |B X |C Si Mn P S Ni Cr Mo
tf /ab tf/ab | % % | HRC | x100{ Xx100| x100 [x1000|x1000| x100 [ x100] X100
9.0 LLE | 100~120 | 14LAE [40L0E|27~38 | 36 ~43| 15~35| 60~90 | 30LIF | 30LAT |160~20060~100| 15~30
£3 K OEMABRER F—4 FnrBR (M4a5) OHERTED 5
5| D|FEREE| MUY KD | BSHRC R A | GHH A | BRAE | SIRME
) J tf Hltf W2 | tf &3 tf &4
F| tfab | tf/ah| % | % | RE | A
) 0.3 110 | 18] 53| 35| 34 49.3 740 | 1175 | 1306
2 10.3 111 18 | 54 | 35| 34 H 1 ;Eﬁﬁﬁﬂﬁmﬁﬂwﬁﬁfﬁ X 31 t{/ch
3 10.4 113 18 | 54 35 35 B2 EHFSEHH-RHMFAEN < 15
4| 105 | 114 | 19| 54| 35/ 35 w3 B R E=HOBIER <90 tf
a5 Kk ¢ E-HPEEE x100tf /o
5 10.3 1.0 | 18| 53 | 35| 34 ,
: 8L, £ b (M45) O R EHK 15904 ch
6 10.3 1.1 | 18 | 54 | 35| 34 F b (M45) OABBER 13060 ch
®&5 AN (M45) WS RRBRER
= 5. % &
g | BAFE | RRENE |, o\ o 5.1 HAHO RN |
% t f t f ok .
: (1) #AmEAEP1IMNROESHRORE
1| 1512 11.6 75 vk - EEAEZE5X 50, TabOLHEP 2 2N AR
5| 1o1s AP I HEPLOHEMALBEIOVTERET 5.
M—19 DFICAL bDX v Y TL— 3 vRED S
S| Le80 | 113 | 30/1000rad DHEE| gy E—0 T HOMREERTRT. TEOMEE
41 1470 11.3 30,1000rad DA —HLTWwas I s, BEGHENICBVWTE, HE

B RARNE=-RAWE EHHER

PlofEIERNV bOEAERLUTHEEEZZT LN,
N3 20 WVRHEBEQO, @i, 2+ 774 MiclENT

— 51 —

NI | -El ectronic Library Service



Architectural Institute of Japan

HYBEAMN 2 RN MIZELZTOT S, RIFFA#EN
HADFIRN P LHERT &, B—TITRLIED I,
/—Ftl/b:—/oﬁow¢am¢%m$bé
(2) WEP2ERNVMOTHEDER

WEP2LEAN FOTHEDOEGD SEAEPOME
BigIc oW TERT S,

M3 &DnnRRED, QIKB5, HEP2 LR
VAT EHRIO T4 & DOBRERLIZRK—22 5,
FEff 03 #13, B~ A+ ABNRICHEM, 37450
LHEMsh AN, & ofrhihy, EEO S AHOHEM
NIEEBZENSDL B, ZhIZfEL, —20IZRLUT
2, EnETEMLE L > ANV POFEEHO T H (R
VEOEHEZEZTED) BEINLEDS, Thid, &
—23 IR LA EPLIZL->T, /= FKEZ VR
a—VORIZHUNEILT 2 54E L, IBOEERAIER IV
O TEBERIN X NS D, FIEDBERAICET S &,
Efflozy Fa—v &/ — NEML T, TIERBIC
BT 500 TH 5, MEMH AN b O CEERIX
INTVBEBIIBNTIE, 7VT T VAT Y IHA
SVHBREQEERARBREOIIHATO T HDEMMER
K&EL, RVMZEUBHMTE—2 Y POESKEL
BoTW5,

,ﬁ@mbm1%®&éﬁﬁw®®ﬁwr@®ﬁE%M,

DFBERULK—221C L5 &, HEP 2 O8MIcHE-
T, BEllov 3 #1E, BECHENLTBY, FLvio
HFE— 2 Y NP —EOBETHEMLTVWS I EPaH
6°_®% , TIEEIZARN FoMERCIIR AL
INVT I VAT TN LHLT & DH5HREBRE
@fh,ﬂ—%u%btiéﬁﬁ%%@&é<@&®
EHrArsBEshs, Lrl, 0FH0OBMEISRERER
ICHARTKREL, KV Mtk U siFE— 2V M, &
BE@ICHART, K& EH-TW 5,
REREQOIADIMA Y4 7 Vi3, HEP1=0 DRk

F£—6 BAHE, /- FHOORKENS L FRARIESA

B BABE Y [ | BABIER" Lot
| P1| P2 Ekmf& rad mm
®|143] 280 45 10271000 |- 4407
®| 143 180 31 70,1000 | 4407
®|143| 219 37 83,1000 4407
@®| 147 250 49 111,/1000 4407
®| 142 356 59 12871000 460.8
®| 143| 315 | 47 92,1000 5128
T BRABEEA~ / — FRLOBKERL / — Kbk

ST
— 52 —

BH—2 BEERREOMMNRGE

BTP2EMALTVSD, ZOHE, H—22 IR LT
&2 IRV b o ERBRIO T 21E, Fo, Eﬁﬁmﬁ
AT 505, &b 503 HOEMENEDT
Zhid, BEEEoREICHL T, wbu+»b@muf
L, RbDS, TIEBICEAERLMDEN ST
HbEEZILNG,
BEAFHEOERARB UL, ¥4 72 OFRBREODH
HBOO T HEHIL, H—22ITRLLLIIATT
OEERBHEOLRE U £ LMEAEZRLTVB. UL,
O3 ADORER, RBREOQD &S ICIZAEICHbLATL
U, '

(3) HWEP2LEARORIESALE DOBFR

(2) HOWEP2LEEN DOV THEDOEFRESD
4C, WEP2 LEGROEEAE OREFRY 5, B
ORI OV TERT 5, '
WEP2LEAFOMEAL ORI, K—24IT7R
TEII, ZORDKTED,

-2 11, ¥ 05 KR8k, @, ODHET
BB, £F, AV OasHTEABL (B19K),

u%%kﬁn(%ZWE)%&kfwhﬁthF
a— VERTRIRDIEE O, TEISESL (3 3 ).

r—2213, 3 E20H5FRHEQ, QOBAETH 5,

NI | -El ectronic Library Service



Architectural

Institute of Japan

£—7 BBREOKBRAD L CHABRER

ARtk BB R ® A B E A
® exyFa—vESI,— |+ P1=50tf, P2=01tf (&
FLo¥AROBEEAE | BEH) T, 02m OYTEAE
fBEH U . (DY
05 mm T L g oo AL M e P1=50tf, P2=81tf T,
=y Fa—-vIiZ{WIA | dnFEMEES, Bf51R
BRY | cpy gy oo e, 0.5ma> PLg X A3 Ureo
cP2=0tf CRLTHPUTED
REBEIEDL S b o7,
® B RABS ez v Fa—vESIC/—~ |- P1=50tf, P2=01tf (&
wl VDb B | D) T, 2EICb2) 02m
UM DO &4 Uz,
- R ez v Fa—VvAREIZEAL |e Pl =50tf, P2=8¢tf T,
MZXBZ LS, B EAE RN AR, BT 5 IR
j cEHEMT e A ME= v F | 05mOYLT ENA L,
- 2~ VI VRARIRT
ot
® B b cx v Va—vATHIC/ — |« ARy +BORTEIR 2m,
E4 FEDbFh i Emekd |« P1=50tf, P2=81tf T,
D, B F ERERIE 1.5 m, #F3IE R
sz Fa—vREIZAEL | 13 3mOPLT X4 T,
MCXDRERZUNEF | P1=74tf, P2=13t{%T
HY, mAL TS, EEE@ETHEZY M
CTEET L 7oA MIZEFZ | TEMRELC T,
o ConNTHIT B o, |« BIFERBURREMIY 4 72T
s Eﬁb M THEM LT,
@ exyFa—vERIC,— | - Rty rBONT XX 2m,
BB | v opyhanmse | Pl-T4ificRELP2 =13
D, LEETMN LD, T ERE
@ CHMIL7e A MX= v F | 7 ETH o7,
2 = VIS WRAARSKIT g | - P ERAIZREMD A 24T
Mo, MO TEMML T2,
® . cxvFa—vEBC, - | ARGy PRHOILTEE 2.2m,
Oy FLEODG ) BNEMES |+ Pl=1tf, P2=3tfT, M
Q@ ) H, VFEER AR 0.2 m, BF 3R
> WAL b UL FEA biE =Y V| 25 mOALT EANE U,
TER 3 AT VAR |+ P E T4 T ETMALIEP 1
Y s =1tf, P2=4tf EFTERHL
“Ag\—‘ felZA, MFEMRUSEML -,
® Cofe=vFa—-vERIC/ - |+P1=50tf, P2=01tf (£
FEOBBERES D, WED ) Tk, Ny ERBRTE
S ) cWERL A o e M | Aot
SR ] okEC s T B, “P1-50tf, P2=81tf T,
[OVEE'%@’ ) 5 1M 0.3 mD L & 234
C7zo

9, KV hosrrdhidz
aEL (F18), K,
TIHBIEST, Lo &
AW MBEZY Fa—v
HTBRSHBES (B34
id)e UL, KELER
BEUBZBREMNY A 7V
13, 3 AMO%, T
BicEs,

Fy— A3, HEP?2
DY 5BICE A RO
HP1Mxsw0, ez
»5BBREODHBAETH
H.EEP2EMNT S L,
M3 & &5 % —F IR L
TUEIEESEL (B0
Af), WICTZHBEBICK
0, BBICEL MRET Y
Na— VB CRERERGEE
0, BN (5 3 D),
LU, RBRE®ORLM
N4 703, HEP2
MAOKICHEP 1 Z2MAH
LTWADT, y—A2¢&
Rtz s,
xK—81Z, BHBEKOD,
ANV rofiFr s, TIH
WABITT 2ROBEAEHD
MRfA 6 &, KR
AU 1R OBEESEROREA
6 DIE%ERT, 613, B
AHEDRL 2RBREG@N
Bb/hX, 613, HE
EKO~DIcBNTIERE
ZRp O, RBREOI,
IhHITHART 5 SRR K
X, CDZEmS, ¥4
T2ERHEDHMWIA T
LIZHANT, TIHBICE

TLRTVREREEZE

BT EE, TIHHBBIT

%, KVABICOEETE5
ZEWGH B,
mhBEOR s % BRER K

OO 6 & 6, T~

TRKELBEERLTNS,
Zhix, WEP1MXmMA
INAERET, BLic, 8

NI | -El ectronic Library Service



Architectural Institute of Japan

(tf) (tf) (tf)
PZt P2 P2t p(ztf)
20 20 20 20
J ot
10 //1 : 10 //} 10 ol ) s
i / A A A
4
Y/ /4 7/
(y 5 10 6 (m) 0 5 0(m) 0 0 5 10 8 (mm) 0 0 5 0 (um)
113 227 11.3
<1ooo> Foo0~ <to0p- (rad) {000~ rad) <1})},ﬁ> <1%7)> (rad) <11010%>(rad)
£ 1.30) L. 30) 2 O £330
(tf) (tf)
P2 p2
20 20 //_/'/
- i
74 [ /
10 10 i L / A
7 / {/A///
e A? J/ /
0 5 10 15 20 25 30 6 (mm) 0 5 10 15 20 25 300 (gm)
. . 58.5
<tyo6> <fo66> <3 (rad) <To00> o0 <o00>> (rad)
ABH O RRE O
E < >DAREABOEERTRT,
®—18 WEP2&/— FHRLOEN & & OBEIF
P1(tf) (tf)
150 : P2
= 7
ey ) T R SR DT 20
100 j[ AE— U35 0BGk / |
. . 1/
/
0 10000 20000 300004 (&) /
E—19 RBREOKHT 5, HEP1 LKL MO HOFY 0 5000 OTA(4)
& DBIR E—20 a$w®kbué ﬁé?zt#wb%o@ﬁm$ﬁ
B & DB3fR
(tf) , ,
P2 BAKELEELTVEDHTH S,
20 : - (4) KnroBIGHE
// EBROBM TR LS I, BEOLE LT 2B
/ T3, BV A EMEICAE U A ENEEA DEHEE I,
10 /i L4 KT 2/1000rad 2 TH 5, EHRBREDOD 2/1000
) / // rad QAR 4 U5 BOHE P 2 #8—18 7 5 HAR
// 4 Z/V ' D, 20 P2x2K—21c7ay FLTHN hORITFE]
R el _// BUOSHERDTH D, COBMITFIERMO S H% KL
° 19%200 00 UFARGD oIS B RET B e, HEP 1 ARMIFAN
B-21 RBREOKHY S, HEP2 &40 boddsIEMo DL E, BK4.0tf/em® THY, ZhdAN bRETE
T HEDMR BHAHMH (9.0tf/cm?) D44 % N4 T 5, HEP1

NI | -El ectronic Library Service



Architectural Institute of Japan

(tf) (tf)
P2 P2
20

20 ﬁ
X { N ) } Qk

0 5000 DR (4) 0 5000 P (u)
Bis O BEE Q
(tf) (tf) (tf)
P2 P2 P2
20 20 20

10 10 “ 10 \ \\
{\ < N
LA NN 0 ISR

0 300003 (#) 0 3000 3 (&) —5000 PTAR(4)
Higtk © BB @ BB ©
(tf)
P2
/
20 "]

g

.

Lt
L
K\ N\ \\

5000 UFAR(A)

/"’“ “*\L.)

0
B ®

H—22 HEP2EXLVFOMIEBRAOVT4HEOBEF

/= F \/::‘/F:.—y

D & vy s
) N

T Z Bk
E—23 K h OfhiFREE & € CBEEREE

# R

NI | -El ectronic Library Service



Architectural Institute of Japan

WERHFAE DL &3, Bk4.6t/em?’ THY, - Th
1351 % 1SN T B, ’

5.2 BEASOBIERSE

(1) BK#HE

M—14 IR U kD0, BRIMAYA 7 vTiE, &R
BHEOZBRV 2T XTORBRMEE, K MUFOHEET
EHHERME (130.6t) #0% LE5 —EECHE
Pl1afgs-o-o, WEP2 2#IMULL., BRBREEBHIT,
F—6IRLIz&DIT, WEP2HHEP1®10~20
% 12125 2B BET, RV N DHBEKL T, EEORE
P2ltnRhovxnwedsiHicRash, £—9IXRT &
Az, ERBERICRLT, WEP1EHEP 2 » Hll
SHEERAMICHEI X2 EBICHEZELTAS
S &, AW OBESIRAEBERICLIRKICHE (11.6
tf/cm?) [TIFFEF—BLTWVS, BKEEICBWN T, B
OFENPHZENTHY, HFE— 2 bOXEIMNT
HbHLEELZONS,

(2) BKEEAD & OCEAIBOBELER

R—25 R &£H0, WEP2 EBANERILIZIF
HHIBRICH 0, A+ H M2 BE LTV,
F1, RTOHRBREKITBWVT, K b HEEM S 5 <THiIZ,
AW FOBFFIEERMTIE, /- K&y Fa— v
RKEuslgs2EUs L &0, hiyEREITE, /—
FEXZV RFa—vB8 9 F45, TIEBBIZL->TWV,

KT IR U T &5 ICRMRBEEIRBUIC £ 5 &, HBRIK
@S ORERIKIZDNT b, Bl Lah - @R b
1, BEERT 2° IR, Ml A UET1I~2"HOT VT,
¥t, v Fa—-vEifReE /) - FOoMBLOT Y Fa—
VARERE RN FEEO RIS ERIEBOB A H 51, ko
T, ThHDBUEROEADLE T, EAHIIRAME
AEBRLTWEZENDN S,

(3) 7073V A, Lg%, BAHEOKE

=32

£—9, K—25I1TRL 1z, BERREDE 20oR
BREDRKICHE, RABEADOHED 555 & 51,
SEIORBCRELIIEEDI VTS VAT Y I VDK
3, M 20FE BEAHEOENIT, BERECE
BRERBEZTVBEEBEVEL,

6. EEINDRM ,

PEEY, YZATF AT AOESHE, BEEROE
EEEELTH, TOSOESELZHET S 800 -
2o LU, R2HICBEEXELSVWLOD, EAE
DI, FLMCHFE—A Y FEEC S, KLk
O NE LB EbTD o1, RV MIXLT,
DEHIBMTEELSIELZVIHIZ, BV MK
W h28BALT, YATLPTRADEAHEEVWDY
B “@NARNVIEIRER” 35280, BEO LTI
Exohd, UL, BEREDY AT AT AITED
TH, KERNVE (M30LLLE) MEbhB e, Th
HDRNVMIREI RS #EBA TS 113,
BOTHELD, 1r&x, RSP z28Ad 5Fk
MREFEIhIzEULTH, H—, BUEREZICL-> LT
EVELTVE D%, BT &FESE L, KV B
FOBERMICPIAIC O E LS 2 it , MELE
HERN MIHBHOEITBITIEE S0 E NS B
H5,

FNDZ, VAT AT ADEIICEBELTIE, Kb
RSO 28A LB &Y, KREaphife— 2
VEDBELBEWEDIITEHIZ, MEEEICNLE, K
DEIBREZTHOEPDETH B,

(1) EiESEYEREURNE NS ABICE-T
BELURBYES HMEICE CSEYEEZEADKE SO
A 21T,

(2) HEMEBEANKE VR, HRIENTADT
Dy FOEIR XA MEZER LT, HMEEAD/NS <

FEP 2 F— A1 FEP2 WEP 2 by - 23
R
$37 BB A /
(B A 2 L DI i
%, : e R “— % // e 3 mE
&/ ! %35
N 1 |
®/ &/
l A P\ FER ﬁ '
@@) ! %\ | !
%2 NI I8 A E gomf /[ TIBBCBOM
0 6, 0, mamonEml O 6. gamoEEss © 0, 0, gamoEEso
0, #L4 + DETH ST BBBTT5BOEE RO EER
O, A b BRER L7 BEO 84 B EER
K24 #&EP 2 & EAROMESEOBHEOSE

NI | -El ectronic Library Service



Architectural Institute of Japan

®—8 ESNMOMNEMA

£—9 MHLEABNITEZERIENE

- D 0 ] - On T 0m
ARG [’?E?ﬁx ra; razl AR t f /ah t f/ch tf/ ch
@ 1 51,1000 | 13,1000 ) 1095 1072 1111
® 1 24,1000 | 11,1000 @ 10.95 0.689 1101
® 2 - 13,1000 ® 1095 0.838 11.05
@ 2 - 12,1000 @ 11.26 0.957 1138
® 3 25,1000 | 46,1000 ® 10.87 1.363 1112
® 1 09,1000 | 19,1000 ® 10.95 1206 1115

# i H E; on=Pl/A

B5ESITT B, FTAMBENE; © =P2,/2A

7. #E W H %W OE B A

YAT A b7 AOEEGTOBERMERE R L 12 KRY SR IE D E; Oom=+/0n’+ 372
HBIRDEH B EWTFrotz,

(1) KRN MEKROIMORKDEA 1L, BAEER B
12, BE0 A SMEICAE U A EEEA O EE R (rad)
T20/1000rad &35 &, ZOEOEEH L, 2hD
B, BASEANEUTOBRBICBNTY, 150/1000-

HsEEEE2ETSEE A2 5,

(2) BEEBOMEMEOERIE, AL b, Ty Fa- ®e
v,/ — FOMHERORB S DI L THRES NS, @ ©°
AW bOHBIEET, 120 OEEAZBRLTVOSI  40/1000f De
ElS, RVEDF 7T 4T 4 IREEICHBOTE
BsHETH B, ®e

(3) EaKoMEEE, 3RV oy cEERIN @e
XNhT, UaRIZ, TIEBEBIIBITT S, 12720, M
TEOREIE->T, TIHBICBTT o Res,  50/1000F

(4) BEONEKNT ZIZBT5, BEEDHMEIC
4 U 2R EERA O &K 2/1000 rad (24524 3 5 [HER A
BELTH, RV hOBISHEE, KV NOFE#MNE
EROREFRDOHHENTH 5, s . !

(5) 2mmBEEOIT X3, BEESHOREHEEDE 0 10 20 30 40  P2(tf)
RERSTEODNED, KV FOEKEHES L OCESH F—25 #&E P2 &mAmiRmss ORF
OBRALEEAIC LTI, EEFEIZV, .

(6) ZVTIVAT I NDENVIE, BEEFKV E

O CEERN NS EXIIRDNSE, YT TV X
TYITUBPNENBDE, REVWHDITHAT, F—0
FHEAICH U TOTHDKRE N, UL, BRI
BOTE, ZVTITVAT VY IVIZEBERIBIZV,

(7) BAEHEICESEVICBVT, 94721394
TUITHART, TIEBIIBITLREL, KL Bk
TOEEABKE VDT, HEBESEL TV, L
U, BEEBIIOVTIE, BEARRICEZER IV,
(8) YAT AT ZDEREHIBEL T, WEEEK
ma, HEEADKE X ITHT 2K ET5 2 &HW
ETH b,

AHFRICEL, BYTEsABEL2HOVIIRELEKX
FEERR - RN KEBIREARA G LI <
LEd, 17, IT4OKSIcBEBE2THOI2ER
ST LEHEIEARN #EL, FEoARSEHAXLET
BEK, LOKMBEK, REL—KIOEESHBLET,

35T, FEBRICELT, fihasTREWRELEKREK
FERESWERKICE< MR EFE S,

sEXB
1) Z.S. Makowski : Analysis, Design and Construction of

Double-Layer Grids, Applied Science Publishers, Ltd. ,
England, 1981

NI | -El ectronic Library Service



Architectural

Institute of Japan

2) Z.S. Makowski : Analysis, Design and Construction of pp. 809~814, 1984.9
Braced Barrel Vaults, Applied Science - Publishers, 8) M., Iwata,” A, Kadono, et al : A Study of Tubular Steel
Ltd., England, 1985 _ Truss Structures—Development of NS ‘Space Truss
3) LEBHRXE,»S L WEEETE N AICET IHE System—, Nippon Steel Technical Report No. 21,
—NS b7 A RBAER—, HHKPE, F135, pp. 291~302, 1983.6
pp.84~92, FRH1594E5 A 9) RER—EBIEH, : AR—27 L —ARE, BF, I,
4) HHPER I FEPSHILYAT A LT ABEIIOVT, NEHRERFFRBBHSHRRES, BMSSEI A
KENF4 vV —, No.225 pp.1~7, BBHI634F 4 A 110). RERE, BH #H I HLOME LT RV X7 A—NS
5) ME E, AE &, AFEE, SWIEK MENKL 17 AOBME—, » 74, No.8s, pp.77~85, WHIST
TAVAT ADPFE—/ — FOBER—, BEBEFE ‘ FT78
AKLE, #is 1, pp.1267, 1268, BM624E10 B ‘11) M. Iwata, A, Wada, et al : Computer Application in
6) FMHE =, =M #, AHEE SWEEX  JEvHE Design and Construction of Space Frame IABSE 11 th
TAYVATLOWME—T Y Fa— v OBERE— B&X ' Congress, Vienna, 1980.9
BEZLAEE, #5511, pp.1269, 1270, B 62 4 10 12) Y. Tsuboi, et al : Anglysis, Design and Construction of
A Space Frames, IASS, 1979.7
7) M. Iwata, et al : Design and Construction of a Huge 13) fIM &, SH &N 2T A NENROS
Roof Structure using NS Space' Truss System, 3 rd 28 ZE, hJ L4, No.71, pp.49~60, FEHIS4 4E
International Conféerence on Space Structures, London, 18 , o
SYNOPSIS

UDC :624.014.2 : 624.97 : 624. 072. 22

STUDY ON THE ROTATION CAPACITY OF THE CONNECTION
OF PIPE SPACE TRUSS COMPOSED OF COMPONENTS

by

Dr. MAMORU IWATA, Nippon Steel Corporation, Dr.
AKIRA WADA, Assoc. Prof. of Tokyo Institute of Tech-
nology, TAKAAKI OHBA, Nippon Steel Corporation,
and TAKASHI SHIRAI Nippon Steel Corporation, Mem-
bers of A 1. ]

It is important for structural safety that the connection of a pipe space truss composed of components should have a
rotation capacity that assures that brittle fracture, particularly bolt breakage, does not occur even if the rotation
angle becomes excessive while an escessive axial force is at work. This paper reports on experiments conducted to
check the rotation capacity of the connection of the pipe space truss composed of components when the connection is
subjected to an overload. As a resulut of the experiments, the following conclusions were: reached.

1. The maximum rotation angle of.the connection at the time of bolt fracture is about several times the
caluculated value of the member angle of an ordinary space truss while an escessive axial force is at work.

2. - The marginal rotation capacity of the connection is defined by the combined plastic deformation of the bolt,
end cone, and node. In addition, the bending deformation of the bolt absorbs a considerable part of the rotation
angle. '

3.  An increase in the rotation angle of the connection causes the bolt to bend or deform and thereby creates a

prying action at the joint,
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