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Report on the Construction of the First Shirakawa DBridge..

By Sadao Kasai, C. E., Assoc. Member..
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Synopsis
This paper describes the constrution of a railway bridze deross Shirakawa
on the line of Gov. Rwy. in Kumamoto Prefecture. The bridge is a balanced'
arch with two side spans of 100 {t. each and a central gpan of 300ft, The erection

of the centyal span was carried out by cantilevering from ends and meeting at
the exntre. The work was commenced in Feb: and completed in Seépt. 1027,
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BOAH ok E e

L MEORR e Y - TR AL, TG AR 30 D IR (vertical
1WM)M&DttmLIMWFnﬂu @%h@AﬂMIb,iﬁfﬂ**ﬁ4ffKﬁ
LD o FEIHEPR LIC RN TR BRI (splice, guset pieces) &FIT I 3R 7 & BB b T tF
T B AT E YD

FFHIH B 1RO T ~ st T2 2N & L, Ehin o#‘d‘Al&lvﬁ* THE, AF BRI
BRI, 3 r!:L P AT ~rm 7 (wire rope) IKTHBIED, ¥ PRERO 7, 7 (hook)
mtukﬁkbovHHhWQﬁ DR ZEEFREEATEORD ¥ v, 7 (oatch) %
D o MENBUH ORUREAHIAMEZ I OIS b o FILOMIE ERETERICILS 505
TRV b, B0 (edge) D 94 T o - @%(éﬂé 5 ic%{?,evwim*
TOEEES 2 ¢, WOBEIRIGEE S ¥l - '

m*mmﬁ<«%%@%®1umﬁ%ﬁj,ﬁﬁmmﬁ<4éﬁﬁﬁ&1$%%5omh
W 5 BOMMOFTER AT X b TR s ICETELR7 b, SIRCRENE 1/6 oEalict
Y THEZ LA, FF (Qiagonal) DAL B AHOREF RAIUT TR D o

2 BTEERABHEL ANESERAIC RS T B BOMEHITE b LoOBEICE i, EE



13 FomMERERTERE 237

F &R LT E R T e b o AL TR AECE CAEF m e v, 2 (chas
in block) fit ) 1.6 MIDH & DLoTHUTERSHTE] & AH ﬂﬁ&ﬂﬁ##fﬁﬁﬂﬁﬁw,
RS L W L LT A A EE b, HRRREORBOR FI~E 2, RIEEE
HA4F (guide) LIMLEHTHIGEID . —BUCER D BHPHT, ,,oﬁﬁmu Lz
PE BRI ECHOTRELRED . BTHEO EFRSESOEN Y 1/4 R

BEOMmid e i L4 b o BEHTH 0 16 DEBIORE. TkHoSRuE MENCH ¢ BB b o
AT E D T, ZAEED B0 P, % B,
AR TR
A ~IECRT . TR LT Ve BT D D Ll 7 — 21 TEH R o
0T &

B TEREYHF (lower lateral) sy

o R (floor beam) BA Y =47 14 o (sway bracing) Heff
= EIEHEMT (upper bracing) HHHT (stringer) mfl

F _EakHTA

FHHEsttoml.
3. BiEF wlHubie 97]4;%{-@@&%[_,7%{}21&;,‘,3{)}1, T Zy.we¥r (erection pim)ic
=] & . DTEBITREGY, =& o el | {erection bolt) &
o LITHiIfT g 2. MiiEfEp Mic F Y 2 Fey (diife pin)
DL EY Y
R e i g EATIA Y o SR I C AR 20 Y v, 0 rflE

e R

L Bl ety Bakoinl,
%\“bﬁv my v dA L BRILD 16 T 18
o By ey ” 1/6 JhzE 1)4-

U Yar B EEREHTO BB F Y 2 e e BITAD < ST hEne
HIOMER T F U7 ot o 7 Mo — & LITH 4 BICTHAD D

HRICE T 2R R OIS (R 08 709 &\ilss

4. BEERS TERHARMREOSMEL 5 RBERUT B, WOWSONEEC
MEFEORMEix & F, 2REHFANEOR C B T .
PRI & T L R ORRI b o

5. RERBHEEOBAE BAIELONT, TOBRRRYDRE oS AR5
PR TORERTI R 0 o S kErimom ¢ EffRoREas k5ol TERE
OBITHE, BAT & — BT, SRR T & RBIT AL, s & B (cn
tilever beam) & LCIf] &80T , RETHE 2 K05 — & ORAIC R D HISHE R (bruss) K




238 8= 3 NE R PR 14
B8, FAR O ERBECTL, A2 ERBCHBHNE 2T 2 EE R 2D o
BAH PRES
R ORIE & LT MR LB o 2™ (toggle) R 10T B 2 LRTik ol by
BER IR ARIZRG S TR N B0 I HEBA B Ao L.
sl % n P ISEiG < 2 0 O F ik, S E AT 72

J i RO RO KR AR ER oI L o 5
@,vqi_!,?;)-"mfﬁ ;J oo BCERBERRRE 27°0 e
Ji b i WHBRE 838 ({EEMRITIAL B
e | I gl - CHE1E MERLD
L | 5o b LA el 8.58 B
. wi_’|_ N L HESAOE b S O N E LT, T
1 o ' FPSEHRIC Fo ¥, % (und jack) Fagfd
K o s 2D EEEIOME Y a3 A 29,
BNES Yo%+ O TR L M 5 A%

BEL, TRHEGBCATRELRXZ2TEAY, HOBBEERDTF, 21 ERELBED
E, o _

R {ovown) (R 2 L TFREEH R ORBEORILAAE 5/8 MCEA I ® b Lot 1t
. eSS 1616 MR D o HLETHSERGRE iCHL OB T D WAL O &b T

B3 RHEDER 5Bk b . : _

Wi LTERDTHM LA L7e D3 B8 E3BAR D o W TS IC a0 M5 1 RS &
WG FEL P EANTED o 2o A OL Y, FRHCORTHICHEA b 2GBTS D%
AMEORERESCEEL BN, REREICED TAMEORILEHEDT X {450,
ECERROT L2 var B0 BT F V7 b o v 2HRAD D, © OIREEI AT R
SRR OB 50 R I Mic LB 27°C fb, BN 2100k i B EE
49 R 11 § WHT LT, LERHIEARNZIEE 24°C L THOPRILRFE EseRicdme b,
BLHr by v BRALIIC S FEHOBATRAD , Z X0 HR b A D S v %k
TR Lo RRRIOZEHT & 2 St 1T i b o

A ol 5 %

TGEEANY 30 986 Kic LCIREISIZBE TS M, 2V, 7 (grip) i 84 WAE 51
b,

BRI 40 AT L THHTRE 6 R D o IREREATE O M SRS
1 TR, TAX D NE B4 MO 2 2 AT TR K RERIC E B AR
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LAHREIT N B, BEMOTN KRS ORI EET 5 & LEAEEOm L, PSR T
RANEE, AMEEORVEMED , —BIcSITROES T, BHIRBCE PRS2 L, 78
DRI T 15000 A2 B2 B, BB TAIUT 2R L B L5 i B T L a
Lo SRl DIFICITIRIL ORI 2% L H 0 ST 0522 71 L, BRRCHT
1 MG OF LR Lok T B b %, '

ST P R R O ) B HRIR IS ¥ Lo TN L2 5 I T E
L, ZC, BARKBEML T2, HORMBHTWOTHER D &, (HE
BE+AZR)

TR ORI THEEONE (ower lateral bracing) * BB, THEHP#IEIL
DT T 5T 2863 F, 28T BT oNadb & T, ZEBCIEOHEEBAL T X
KhbE,

TREMEE+~0ml ,

Bt—8 BT cR>2EE
RENLTRAR I Tt S A CHEZPE LU B4R TR BE F R b, SEOR
R
1 PO Y,EORER, BT - OB Y (MY (gemmetrical
dis-placement),
B zAIERES (erec!:it;n stress) 14K 2 IBEM:ATETE (elastic deformation),
N b TEREOBIRERRESE, M OMACH RS X Vi 5E, KomsHmEE X
b8 5 B,

4, DL 38R EDE @%%zuf,Amtmf%%@m¢ﬁtrm%ﬁﬁbo

1. B|E#E (vertical deflection) v~ ELiTillszd, TR ME R =+—oin
Lo ZILR 2 NCREAT 2 B30T LT, PR RIS 25~
BICRTID &To 2R LR T ORISR, HO% bl OB Bk 08B L5 ¢ BT
LR Lo BEISTITA T TS0 S8 & WERILO AT EN T ILE N OB B S TRE
ik,

2, i#h (tortion) E, FHROMERAY =i+ L4y #* (sway bracing) 12 Buff o
lﬁﬁﬁbfﬁ%%uﬁﬁbb%%Jﬁﬂ@ﬁdﬂﬁ@@ﬁ~ﬁm%%wﬁ3ﬁ%%ﬁm%&o
ey, ﬁﬁ%@kﬁm@wﬁbr%z&mtfaﬁowbo%Lf@ﬁﬂ«%ﬁm
biEE FH TR T o4 a%kf%mﬁ%hhb_oAmﬂLfﬁ%mvww,yﬁm
BT SEECHICH D TREBERE L HOMRRE b o2 10k VIREOEE LA LAY

3. kFEigE (honzoutal deflection) Witz k&5 BREHTHICLTC 2
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DI L T 5, TEHHC CONEREOFERE/ L2 T LG Bmt—oml,
CEHLTRERR LD A5 4 (stay) ERUTHERD KOBPERED , LIvahas 4 ki
BT EMRBA EHE TR YR b, o

BT I 5 &8

B H TR I & g4 N
B w0 B ma® W LI
T ;ﬁﬁiﬁ PabT T 39 186.1 209405 601266  FATH
i 647,39 151 907.9 151 607.9
HIBRER . T, g
i1 ]
BTy 7 180.5 126568 198373
#oR R o5
LU ]
[} L 1699.2 1699.2
3 8879.7 126568 215365
BRI 37 647.3 9 ik, Wi
i 3 % g 1280.2 123.8 1354,0
B9 FE 1799.8 69824 87817
% H L ar 6 180.3 2811.0 $491.3
bR R o 1587.7 1120.8 2717.5
3 107975 105470 213445
# 4 89 986 & oo
BOA e 2 11 581.8 3195.8 14 707.1
P R 1 439.0 1 995.6 27336
o g 13041.8 44189 174607 ,
T 2 140 st 44144 19458 63000 ¥ &
HEhRER G 5 705.0 5705.0 109
’ 763186 208 121.7 2844412
ity M
W% g g1t
I 280 73 5,50
#of T 560 - o8
F o H 280 ¢ 3.00
* T 250 7 3.00
A4 v T 3.00 # 850
" a 3.00

A * 1.8)
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i

E=F # ;
A THCRE L CTROME BB B,
FEMEE
"F"’Mﬁﬁ:qwcu&ﬁ«é Tod=eEL T BIRYC T T*’f’%ﬂfﬂiﬁhﬁ& SHENRE Y
- HLTHA, EdkERs Lz &,
AESTEEERYE
1 BBRBRIC LTSy E LB Fe Tz &,
0 BEHMEE
1 Zho7- sBEBEEOCHELD 2 &,
2 REMAROMRE B Y L UL RS RO MR 025 & 2
z &,
FASE Ve
4 WHEEBCHMTC & 20T 5 2 Eirtek,
R FIZreeerRmvry, epin O EMERRETIEF Y 7 ;o izt 24000
Flow T OMEEN EBHELOARBO= v 7 ver o0+ BB B2 £y
N BBER L2 BAZ N II~NTEEL, BRI~ R OEER The
DT,
LEEE DR
1 BESRE cHP e e LD MY R XD EEAFER B &,
=] Tr}ﬁﬁoﬁ%ﬁh‘zﬁfto%'C#iﬁ’ﬂi?@éfﬂ:@ﬁ.m &b ILEEK gz &,
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