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Development of Composite Formwork Bridge with Hard Urethane
Used as Light Filler
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Summary

The concrete in the sectional tensile region in a composite slab bridge made of steel and concrete does not
contribute mechanically to the beam rigidity in design. As a result, it has been possible to develop a composite
slab bridge in which hard urethane is used instead of concrete. The features of this technique are (1) the ability
to make the height of the bridge lower by reducing dead load, (2) the promotion of rust prevention by bringing
the hard urethane into close contact with the steel plate inside, and (3) greater durability against repeated loading
and unloading owing to the nonuse of concrete in the sectional tensile region.
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Development of Quality Control System for Cable-Stayed Bridge during

Construction
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Summary

The optimum cable prestress in cable-stayed bridges is determined at the time of design to achieve the
mechanical and economic objectives, and efforts are made at the time of actual construction to build the structure
according to the design. However, at each of the stages of design, manufacture, and construction, various errors
creep into the structural shape, the cable tension, the member strength, and the reaction of the bridge.

The present quality control system uses real-time optimum determination of cable shim thicknesses to maintain
the above errors within allowable limits in a well-balanced manner, contributing to the improvement of safety

and quality and to the speedy progress of construction.
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Development of Traveling Platform for Bridges

ok oM A w A R
Isao SHIMIZU Terwo ARIYASU

Summary

Scaffolding and descaffolding in the construction and maintenance of bridges are dangerous works which
require a high degree of skill. The authors, in cooperation with Mitsui Miike Machinery Co., Ltd., have successfully
developed a traveling platform which can replace conventional scaffolds in order to improve the safety and
efficiency of works. This paper outlines the development work and the traveling platform itself.

The platform hangs from the bridge surface and can move around piers—a feature which has not been available

until now—and is expected to have wide applications.
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Development of Push-up Method Used in Erection of Framing for Structures
with Large Spaces

ROz Bt oof BRI AT N M % BT W s Bttt
Yukihiko ADACHT Kazito NAKANO Yoshihiko KOIKE Noboru NISHIGAKI
Summary

We tested a new erection method which we call Push-Up System. This is considerd as an effective and
safe way for an erection of a large space structure such as a gymnasium, exposition hall etc..

More than four pushing PU apparatuses lift a structure which is combined on the ground to the lebel where
the structure shall be fixed.

The apparatus has a pantograph mechanism driven by hydrauric power.

Through repeating erection tests of pipe trusses of an area of 1000m?, we are certain that the push-up system
can be applied at construction sites.
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Analysis of Elastoplastic Thermal Stress and Deformation of Hot-Dip

Galvanized Box Girder Bridge (Design of Kawanoe-Nishi Junction Bridge)

o
Noviaki ITOH

O 3 A A TN
Masahivo TSUCHIYA  Hiroshi ISOGAMI

Summary

Although hot-dip galvanizing is an effective means of preventing rust and erosion, the process is still associated
with problems of stress behavior in the galvanized part, member deformation, cracks, etc. Hot-dip galvanizing
has been applied to many steel bridges, and especially to their plate girders. Recently, its application to a plate
box girder bridge was tried for the first time. This article reports on those matters concerning galvanizing which
were closely examined and which were taken into consideration in the design of the bridge, with emphasis on

elasto-plastic thermal stress analysis.

1. FAHE

#MOlh#h - iR hgn—2E L TiEMfisiH - 5345
5, WRAKTIZBT 5 iEMEHH - = O T ERL
IC104E [ T RN L, BEFN604E (2 (255 4 £ Bh oiE K BEM
BICAREMICEHRA S N Tv 3, # L THEFI634EHLE Tt
Yol H L THI50008 (RBSHE 7 Tt ) L -Twad,

Lo LadbInsnlTHERE, - 2oFEn
fI#ReH > SEREP L EDIT LA EDHRITETH S,
TR~ ) & L Tid, BEFN614E |2 A B 2 vh s )7
B THT L 22 LB S S 208 THS, =
OFENHAIZIT, FHEEAT (IF) 1.4mx (FHE) 1.2
mThHbIEDLHABHERE TliiH - ZH9E S 1T
5,

NMZILPE Y v > 7 2 3 AAGIE, MG B B BhEGE & )Y
E T B B HOE O 57 5 (N ZTH) 1244 5 6RS51m
OHFIFGHAEHT TH B 07, SEES AR LB W TV 5
ZEB L UHITZEBICEHA A v I L EH S IR A
PTF AT —EHE L TiHEMESH - AR S
2. AAEH L EEAHAE~O@EH & L TidaEicHas
WinThs,

KM EE OS> 2 I2BRL T,
BRI RWICHfFE N Lo,

s o EF TR
s o BRG], B EREIE

T D - B

« FEn R gL E
- MO B 2k
FHiz OMEYH D, BETIEIZNE TORTFICE
ITHMETEMCEREERE2 F 2, FiciciTERs &
UEATT Rt 24T - THERUZ Y - 72, ARSI oW,
et Lofth . it EEHIc W TETLTH B,
RGO —#REEHEC B LR A R — 1 (X —
1. 2IERT,

=1 RHET

EIBARKS T
| —Z%(TL-20. TT-43)

51.000m
fd] £ | 49.750m

& & | 10.700m
% R | WEIESmEER - ]
# A A90°, A6 34 53

| Fm#% | R-loom

HeMiiER | 3.22% 4.60% V.C.L. 160m
HHRE | 9%

il 3 TAT7 7 b 75mm
23 hE RC AR 220mm
® -} FRH Ay Rk
40K 8 37.3 a4,
50K i 146.8 161 .6
fity 5.8 123
& &t 189.9t 218.0t
(100%28) (115%)

* A SR a5 1 iRk
* ok LA ASERRE G SRRk AT A 1

30

AL No. 7



2, BAMERD > ST LOMER

(1) - &M@OKE 2 H 56O

K oFmdits - /3, BRIZ 1+, Bl 2 #
HEH, TOFTEBIUCERHIRIIR-217TE8)
Thd, ho EHMOTHIIEE Los#EzATINE
NETNIECL S,

(2) - EICLBBHMTREEN

o X2 L BEMMERE LN ER & LTI,

- BifEIcEL IS hICERTALD

S RO BRI NIRRT A L0
D2HKINENL G A, ZhbHIEH - SRESRIER
L gmi b ) dhd, ZThEH- EBRICH-TH
U RDBEIC LA T,

@ #LWEDHEIT 2, H - ZEADERIUC

#l @ =

® W& 51000 (
[ 600 ERl 49750 650
|

p——
| B

0 |
2400 | 2400
2 400 4 800 2 400

Ll L L

-2 SRR

3HDHRENRMAZET S, (8 ; 7.85, 885 ;7.14)
@ B ZEMOMPEIEIZHTOC TH LA, H- &
L HE(3440~460C TH 2,
@ WHoOREBRETIRO, @Ic kY., BHIEEL T
WAEERG L F O THWERGICIREER S L B, (BIE

hogEdk)
@ HHIC RS D B A R A IR TR
60

® MWHMORE LR X, #MoY > ZRER R
HOETAHEL 3, BIEHD N % L F biudWtt
U ADRECHEM (ROmMNER) L5,

® EEHNICIEESIMARIEIC L - THREIL 2
1ET 5, GAFIIATIG A7 » 2 2 LTI
ENTE, )BHENTORIRRFFC & 2 Rt
BTICHEL W, BEBHOL~LZ L - TIFZEDE
N —ERIE N5,

@ KipHETIZ, B3 - 2 REEOBELIREE
REFFII—KRIcHHENE, ©. @TEL 2B
DT AREEHOERE L TREFT S,

® - BRNECERTEMN, BIEHSEREIC I FIC L
D il dEEs o bh g L, 7 o RiEEETIC BT
£ 5,

Ho 5 EBERELECENIZOWTIE, SiffTic Lk bE
B, ElELS s T OERSHEIHLMICINTETY
2. LA L #0ERNLIRIITIICIE L EN TR,
RIS OBz DT, MRS AR R
BB LT > TWBHBEICIIIEEL AL vy,

EL 4NN TSR E A EEROL TG~
DFATH Y, BESCEHNEROHE & T OXHIZITH
TERVLEARTRTH S,

F2 Ay XEOTE

Xy F48HE (m) BR#A~tiE (m) bt o
@B | S&H | E&L| 8B | B&H | &B&L [E®()
BW A 2.1 3.3 16.5 1.8 2.8 15.5 10
Bit| 1.8 | 3.6 16.5 1.5 3.0 15.5 10
RaEE
c#| 1.8 3.6 16.0 | 1.5 3.0 15.0 10
L |
_
Hl
1

R - BT RO BIGH « BT 2B (2 » > 72 3 VO 31



(3) HoadDrLY

Ho BBV T, FIEOREW & L TOBREIC
BH 2 HT EHic, MARESREZED- Eanft kDI
DWTLREFICREL TWUEFH B, H- ERME
LTl
- AR R R BT TR

—E T, FH- &, hTUE, BEL Y
IRy IMES 7 PR ARY N

—H3, RIF, EbDE, Ll
HEIFLND,

RIS DBSICIE, Flch-E2nEHLNER(T
5 EHRMEHIE FEEE LB, T LM ek e
PICBETENE, ERECEHNOEALEIIIZE 2
NTEB,

T R TORBERREIZ, O EDFERD LK
B P DI KR E THREBRAIC EH LA, L72h 'S ThHE
RS OMEZEIE TE B 254 whEArEE Ly,

3. BioaBFE

EHFOFAIRIZ. N & L TH T4 Xk L Ukt
O &2mekd iU, $3.2m %o ToHh- EMIC AL,
L 725 THE Iz sl L i iud e 6 e vwads, o
FHEELTIR. 1—4, 20— LD2FFEZLNS,

#=-3 IMAEIELE

| &—4 2i—4
| 467 | B67
B OE B R gr i T 1o P
70s28iEF) | 2 ) | (8] | |2
E7 A &AL “‘L i o &
2 400

g iR | D OFE(FEMTR) IR (I3 (FRFR)

HSBMEREO L8

R OR E E|Etuv B

Bl £ & B | BEW Bu

7L 2B E|RT aTHE

1Y 77 LRI | FHw fE L

% # | L AN

A B | 2o—LilEaTEG | =Ltk TEW
#% (16 >-48)
4% B | EASHE A LA (L, | EmAOERTISE VS &L

IR A v FHETHICHL | BEERCHLTE, 7
FUFYotiEe L, M| LRAICTEETS
FEoRmELLLE

32

ZORIbEER— 3 ISTRT,

FRelEORR, fifTe L ToRkezH L 124K
WA TEL ]l > —AEICTHREEL2REL ., EBIC
HoEMITT240E L1z, 1—LEKTOHHTED
BESEILEHD LROBRICL S,

@D HoEMOTHEBLIVZV—2 RN 5, kR

1.8m | A EREIOL T35,

@ HHITIE, T4 75 2080 & FiL 24w

HEEFANCH S — 2 2B TN 7Ty 27275,

@ HEHEOXr FMIBOHIKHD D B 2O I NEERE

T3,
@ ffr—aoXRN MRS & L, RIS T
BRET 5,

4, ITAFEMSEMRICHBN

- SR, EERE LM ERETFT 5 H
0 TIAARKFEM BB B IE T Rr 24T - 72, 22 TH&R &
LizET I, ErRo <A o b 4 2os— (AT YER)
ThYD, Do EHTEREONERZITILNTHE, £
ALEH OBERTFB 24T 728>, 7 7> PIEDENICZHE
HLAZBITLIT> Twd, »3f 0y b A2 3—DiiTE
BRICHAL- T, 20FHHOEREREZIBET 27261
Z A — VO RBEERIC TTFHMERL ERL 72, Zhns 0t

| sr#FEMmRI 777 IBEE D e MR -
EFILA ty = §mm B EFILB Ty =25mm
HIRTE
REE EoE =10 T
; BERHC THROEE L FIAEFILIZLDT
: ol & B E L — LT
CH
" -
i |/ 227 —IEFIL AT
: Ay F
ZERFHE
BEHER. 24
MYOFuy

N8y b A —D
A F  L=I8mm

—IRBHDER A ¥ + :
ty = |0~ 25mm e A A A AN S st s s il

(-3 &R MR

ML No. 7



Br & i TEEOMERZE— 3 12577,

e BAIRAT Tld, EHERICHERHomIE iz
WTIZEDEED L W EH LEFET. BIEHDA
CAFEHL THTL TWwa,

(1) BTEFNL

BT ET N ER— 4 ISR, ETNMRT7 T CEOR
H25—AEL, fBMARIZEEF—DT( X T T

ULz oR | 18
e | 10

Y7 130X 13 | 13013

t ot 9~12 | 9~12 |

E-4 #AEFIL

440°C

m ¢ W[6Ts |
g6 amoc pem
a (ﬁmh

m
‘_5_‘5‘——*1"5!;4'

- pos
25 57 3 (508) ‘ﬁj s 111z j
(Esh)

)] BiRETNL
Aom__—
= .5_f 70T
257971 (0] e 7 Lz
5m_ ,-I--E'—“J-“;‘. (E )

AF oy 7 2 (40F)

A7y 7 4 [160%8)

LA TR E L TR,

ETFNA ;4 ay b A= 2ETNALL, BELEER
FREETE, 77 1 t,=18m

ETNUB ; FTNWAICBWTT7 7 > VEDAL=25m kT
5, lEZEICLBIBAFRMEVHIGNE LU
RIS RITTHE 2 F~D,

(2) BWATY T

T A2 T v 7%E— 5 12T, EROH - ZREER
3R L nThH ) | M~ ABE 3RS &
2%, Sl 6 AT v 7L TH|IbDEL, Fh2,
A I3 ZISERIE DREMIEL L 2h%, RO
bzt B 0L L Tvd, BHREEHEIZ DWW T
BI2ETNMCE 2EBRBRFFLLICHELZLDTH
3,

(3) MRHFHE

fRFTIZ & 2T v 7 2 L ISR BEBT 24T, T OBk
MER L L ICFEMIC THBHBF 2T ok Lz, %
fricHwi@gEsHzR—4 17, @Horr 7#iLiE
Ik - TZELT 5%, iR T8I hEw
rEZ—EEEL, BKEAMEROAEEETE LD
L7z, FriaEds L oREERT, IMHIZES
BN EERE T IRE LA 2 —7 (B—6) Fx bk
IZRD LN TH S, I THRIGERITEGY SEME
filc{zb 2 ALY ) OBB TH Y | (g3 T a0k
FifiH b ER N~ 5 5 B L ) s TH D,

(4) MEATEER

K—5. §ICHMBIT 2T » 7 Z L DIEHIE (01, 02Dk
KAl X e/ Mil) B X UERRERT, SR A%E £
HIFUTHL 2% B,

@ T 7TIE, BB TR 2 2 B

=4 BITCAVCIIHEER

25y 7 5(5708] —

A5y 76 [7008) ——

) IRE A
. = HER | MR | R & | koM | boox
| | (T4a) | t/m # % L Keal/ kg T t/m
i 7.85 |2x 1078 1536 0.1 | 2.x107!
A7 -
440T E & 7.14 33% 107 420 0.214 | ——
C JaEwm[ ] -
ﬁ]‘?:c e §8AA O R AT 0
I:’ (%) E: 20C 100C | 200C | 300C | 400T | 500C |
ay kg /mm2 36 34 31 26 25 22
B®-5 WAFRT YT il i |

AN - & RIS ROMIE S - BBICBT 3 BE N2 2 x> 7 > 3 it 33



WADFEEL ., BRI 2> TENEL TW <,
Z L Tokintk (700%0) T132000kef/cn fLEE DG T HE
BRTLILICLS,

@ 77>y TIE ML Ty 5 B (5708)
TR AL BHT, KIGRIZIE2 A ) NS0
hHr~jcikzd, R EF77>2vicdblid 3
Wi Th s,

@ FeALHHMEREE, YMTFRLNHL ) AE
WLDTHBEFT2 L0, BIEMYITIIECIT7Z
CIUABMELNB I EICE Y, B AeRE L TIET
Bk E L2, TO®RBHRIECZ EICL-TE
T7 7> vicERENMY (MG M) 2L,
il D 2B 2 B, T ) IS A —
LERCHMIZZERZ 2R LT, ZHIET7
T2k e 7 EOERIEHET, 7o T

b} i P
ol /‘_F;-_E : as0c
300 f/ 1 —
200 ;"J —
moJ j | +
605 1208 1805
4;' | L —+ : 440C
U = — |
1A
300(1— =
20/
/
IUDJ | .
05 1208 1805
e BBE ———ARE L

BELREH—THOTROEERD:.
MR EE=1.5 X 1.0 *cal /orSec+ T
Y{EEE=0.25X | .0 *Kcal /cm-Sec- T

-6 REBIERER

STEP No.17 LAYER No.2

40sec

THERMAL STRESS ANALYSIS-(1)

PRINCIPAL STRESS

(FEgaa40C) [

®5 W h E
oo, DBK - BME (kg /en)
EFILA EFILB
40%s | 508 | 160 | 5T0EP | 700E: | 700%:
max 538 255 412 -882 256 894
E TP h
min| -1561 | -824 | -482 | -3163 | -295| -598
- - max | 4109 | 3383 | 2573 | 1053 | 2498 | 2239
min | -3405 | -2459 | -2234 | -3620 | -2042 | -1750
max | I758 | 1532 | -110 | -952 275 937
g Fi-a1
min| 1453 | -739 | -466 | -3178 | -384 | -437
#Fz-6 HMHOER
EFILA EFNB
40% | 508 | 160 | 570 | TOOR) | 70085
FEmest) | Yu [ 4 2 4 [(6)0 I
EFlg
HHAOMY | Xu 0 0 20 (=2 3
FEeY | Ye 3 3 0 6 [(4)2 4
TFFlg
FHOBU | Xe | 18 20 20 1 |(=)e2 3
SAmEeh V) Z 20 20 0 0o (|(2)0 0
EE:Ea) G E ~h| 20 12 4 | -10 |(-4)-4] -0
FEIZRT AMEEET S,

A, EF75 - SMAGRHIFREEET S,
( JAEAL O b A/ —FiBHE

34

T\‘ ™ /4
= = = ALk
® = n

ol, odkg/em®) MAX=4108.5  [WEB] =
X SCALE 1/15  MIN =—3404.8 1 10000.0
(a) wx7EEH

THERMAL STRESS ANALYSIS-(1]
STEP MNo.17 LAYER Mo.2
40sec

PRINCIPAL STRESS

v

'r\‘ 4

— T

¥
o1, o2(kg/em?) MAX= 1757.9 (L-FLG)
L—X SCALE 1/15  MIN =—1453.2 H 1000.0

b)) F73rPEEH
®-7 EFIART v 7 2 (BEO0R)

B No. 7



UTFaHELEZEICLBLNEEZLND, 12
77y v HMEm TR, ETRIBE®E 5 Hic LK
LTwa,
ETNUBIZOWTE, B EEOMAIEETIVA L[FH
—Th bR ZEB/WT 2, 77 2ol5h
FETEOTIEIH 2D, BHELETVALKREL VLD
ThdES2E9,
E—7~E— 9 i ENLRI/AT » 7O R %
Ry,
1) &idop——m@—1
T7 7 2Tld, 727 E O THERN 102 R G
NHELTED, BHETIHRICEL TWE, 77T
3H- & (fZem) #80C L CGRIGH CEM, K2
HEDTHRIS AT L T b, LA hi & oFmE (27
AX774) MTRIBNDENHFBEL TWEH, T
[Zhshatl ) 7H o) 7SN TH (F77>2 3
MWLz 47) THBZEICLDEELZLND, &tB
RDAr—NAZ 7 7V 727 TRE T w3,

THERMAL STRESS ANALYSIS-(3]
STEP No.16 LAYER No.2 FRNIPAL. STHESS

MEEE ~ T\‘ 4
— =v = bl
= = % L) —

T

Xl S SRS L | Oy

z FHRE
L_ o1, o 2(kg/cm’)  MAX= 2498.1 [WEB)
X SCALE 1/15 MIN =—2042.2 H 1000.0

(a) wTTELH

THERMAL STRESS AMALYSIS-(3)
STEP No.16 LAYER No.2
To0sec (K&RT)

mhm_*frrr I '”—f——T*ﬁ

PLASTIC RANGE

~
w7
]

Ty Y &
| = = NN
= WEH

(b 7T 7HHEE
-8 EFILARTY76(KART)

2) Kintk (T00M)—mR—8, M—9

ETNA, BRICT 2 7ToiEhERT, Wi
40K IE S T EHO LTI 2IENHEEL Twa
ZEEARLTEY, BRI, LAL»THE, b
JBHT L~ RIS RO D L2 L TH Y . -
SEELD ETIRIZEAEHELTWS,

(5) s34 By b A X—EDEEH

T L2 DIREF FTA TIEV DA, TF LA L4
Ty b A N—DESEEROREER— 62T, £
HEAEINE W EL RN mFET L —BELTWa,
LR L eSSt — 200 E (HEATR) (3
S,

5. 3

ZITE, BAMITERS L ORITRET AL ARG
DEtatic R S o E o FHICOWTE 2D,

STEF No.18 LAYER No.2 THERMAL STRESS ANALYSIS-(2-3)

To0sec (HRE=T) PRINCIPAL STRESS

™ r\{ ™ 4
= = = I
= o
HAE |

z FHHHE

o1, a2(kg/cm®) MAX= 2239.2 (WEB)
L. % SCALE 1/15  MIN=—1750.7 H 1000.0
a) w7 ERH

THERMAL STRESS ANALYSIS-{2-3)

STEP No.18 LAYER Mo.2 PLASTIC RANGE
T00sec (KiSFET)
— ' e
T I .._._.;_,—:_J
1 - S N IS | S I -
L] I 8 .
T 17 11T 1 1 T |
i |

(b) T 7R (HED) ap o

E-9 EFALBAT76(KAEET)

LGS - B EHIG R BT - BRI T S ONZIT 2+ > 7 2 3 Y iG] 35



(1) fEAMH

AW I RERTH 5 BAERAFOMER (BGEHE
WE ) IS, 77y e TIEDWTE,
Do X0t BN IsHEH ) 32 2BE(SIS0.2%)
L. ittt fg o s v TMCPEH ( Thermo-Mechanical
Control Process) #Hjv7z,

(2) REE

AN EMTIE, B LA IEDzHICT 2 TELE
Peff e L CEET 254 L0 1mBEL TWwa5A', 4
BREL Twiw, SEoE/MUTEIZSEEHE D KE B8
& LT,

- 77> 5 10mm
+ 727 ; 10mm
- Zoflt ; 9mm
ALz,

(3) KFHBIH

1/2EF M L AT ERD S 7 7DE6&B kD
7265, dkat b2 BE o ACTERIEES % 4 B (ShBLA 5 iR
BRI = 7 DAH) L7,

(4) HhEFEH

HoE20ML LY, BEHET v 7EDD, KO
M AE TR, TOFLHEEE-10I2RT,

8
T
L
’ | b
Lol
I! | /—9—9
o f
BF
D 2HFv7FE 200R ,g‘,?-
@ AAFv7E I00R 50
@ AHTyTRR i -
@WAH Sy THHk 22 E“&i
® ZEReA o %
& MFHERAFv¥ 3Imm gi_
BHAIL b (FRT)EILE 26.5¢
AR R
@ V=Tl — BN TR
® RFTTh—330mmpiF B
© LEENEE gho

E-10 &

36

6. ER

(1) FEMEBriZouT

LoD fENTEER T, T2 THOT 7 7 > Sl L
BRI AT L T ddt, DI E A XIFRTIHD
ST L 2L TH L, ZOREHOFEEIZROBHE
s nEFEZ LN,

@ MBHT AT v 7 OML S — R L o AR
DBRIEE—-NOEBRTEZ LN D5 T LIS
L Th-TWwadERED 2 HRENBRIGT %
EiTwbIkick 3,

@ 4SRIOWN CIHERBTEZ L Twivn, — 20
72 R TH % 41722 SR LRI WIS A T
WiRLDEEZLND,

@ i filfth LR ERGS GERWE T £ TO
B A 16080 & L Twahi 2540y b A2 S—T3
QI TRIEAE T L Twv b, REEE B VR
NEEETE S,

L72h5- T, W b Bt 8 £ e & T Tt
Wi LND, SRIOBELEMIZRTL, BEhick-T
FRATEE RIS A L N ARG BAET L Z LT LA
FhwintEz b,

Fr, BT EORBERIZIZEASERLEZLOT
BN, 840y b Ax— 2L RERE., S oIEN

-

0 160 AR ()
B-11 REESR - ASBOME

e iR No.7



FrtEB L OBRBIGHICERT 2L nTHS LHfEs s,
WETIE 7Y, T2 7O R NMTE, o—TF—5
ETEBICNEEREEIT- Twa A, DI LHEMER
EMZL LTRELGRERLZLNEZEZLNS,

(2) ABIERFIAE Db

@ #t— LTI FEHM OBEIC DV TIZ AR Tt
Twivy, L&L, - Z2fFHH" a5 aIEitfx
WiEiTHEZEhb, MLPOMEILETHS
EEZ LN, Lizhi- THAT EWMEM IR L T
VB A, o BEFICIZHEE G IC L —75X75X 9
27— ZARICHA TRMAT T3, ZazhRico
WTHIRETIZ e vt i ot b ) BB IEIZ R L
THMTh-T2EEZ LN,

@ 2AA 7w FIEEOBRENTIC NS 2 ) DA —
N A X THB, T, Ho EDF DY) RPEE
HEZRELLZLDTHDH, 7340y b X ii—
DERFKID & & THRAMB L ) SR NEDZA T
TTFEGFTh-12EBbLb,

1. HeH'&

o Sl oTENEIR Y S, Rifi2aEL TH- 2L
A, FOBLERERERTOFELECH S -
oo 22T, FHERLBTZITV, BICZORREE
FilEWIf Oy P AS—DBHSETICED .
12— LDGETHIVEETSH S Z L EHLL 722,

SEOEREE L ORI S
@ BEEEEZREHDL (MELoTk#%ZEH D),

@ BEIEHEZLRS L UELREEY LD,

@ hlLWEBEWIET 25 CHEHMEZRT L, F0

oA L, T TH - T LB o 1 D
ELTH- & EINEKE LS5,

Ho EEIT EEARRE o 2 M EE B0
ECBS e & . HERFERE A H0ERICE ) | S BN
My sEHTFRENL, BFE~DBERD ZHLL Tl
ht, #ishe - EHHPFORIREN1 LA D51
NDEFBLTWS,

Belc, B - ZHiTIC % - T, HAERSHE
REER, TR TREERT LI, Ho X &Y
BT R LR S 2 1SR B ) & e
RREAEC RSB T,

<EBEXHD

1) HAEMZAFIRBEE R ;5 8 B S i IR
AR - 2GR T RS S, W63 3 A

2) IR I, FIRL ER ; R - EGEONF
g2 (1), PUFHSS TArfiEiNe 1 . 19874

3) &R, IIF, TR, % ; EMdEiGSH - ZFROW
78 (M), ELAREN TArHcERNe 3, 19894

4) HARMGREEG S ST - X6 G- L
=27 (). 199041 B

5 ) HEAS, i, 4oBB SRS BT A S ASEE (SM
50) OFE—M 7 ) —7ICWT BHEE, HARIFES
S, BEF564E 8 A

6 ) S, HAR, P RIS - SEO MR,
S EINO. 2 | 19864F

7) k. W ERLEEST e - S AT RGN, R
s 45 AR AT S, FR2 9 H

8) S, tEH . HA; HALIEG e - X AT O BIE,
bARE e 45 A R R 2. P2 9 A

1990.10.31% 1+

HEREE S - X MHAGROBET - BRI 2R (20 + > 72 3 > GOk 37



B %

Bl iRt DOEFEHTIBRDRIEICET D
B EZDMR

Discussion on Manufacture of Hot-Dip Galvanized Box Girder Bridge

K B B FH O OK TR TR S VI S
Tomio SUZUKI Kivoshi AOKI Isao NAKATSUKA
Summary

Hot-dip-galvanized plate box girders have not been used for bridge construction because of dimensional limits
of plating baths, while I-girder have been much used.

However, in the construction of Kawanoe junction bridge, curved plate box girders which were
hot-dip-galvanized by separating the girders into two asymmetrical channel-shaped parts have been employed.

This paper presents the deformation prevention measures adopted for the manufacture and construction of the
above girders. These measures were determined after a study executed prior to the start of construction. Also,
presented are the results of an investigation on the amount of deformation which actually occurred after
galvanization.
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Summary

It is known that hot-dip galvanizing of steel girders involves the phenomenon of liquid metal embrittlement
and that this embrittlement causes galvanization cracks on the girders. To prevent hot-dip galvanization cracks
from occurring, it is essential not only to use steel which has a low susceptibility to embrittlement, but also to

reduce thermal stress and stress concentration.

This paper presents concrete measures for the prevention of hot-dip galvanization cracks and describes the
actual state of the cracks on the box girder members based on the results of real sectional specimens and an

investigation of an actual bridge.
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Ultrasonic Flaw Detection of Defects of Heat-Affected Zone in Dadoed Box
Column Corner Joint Shown when Heat-Welding Is Applied

oy

Shuwji NAKANO

: *® IH I 1 1 B 53 * %
Kazuno TANAKA

K H g e
Stnichi OHTSUKIT

Summary

Minor defects are sometimes found by ultrasonic flaw detection in the zones of thick-plate box column corner
joints affected by welding heat after two-electrode submerged arc welding has been employed. Though the
occurrence of defects is rare and the defects themselves are minor because of the plate thickness the correction
of the defects greatly affects productivity and production processes.

Thus, first, the causes of the defects were investigated by collecting defective samples and examining them;
and secondly, the inferred causes were quantitatively verified by controlled defect reproduction tests using model
specimens and in which the extent of the causes (internal quality of the steel and diffusive hydrogen content in

the deposited metal) were varied.
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Working Test on Stainless Clad Steel Plates Used as Structural Components

thoW % W R W BT b e
Shiagi NAKANO Akio NARUSAWA Hiroshi TANAKA
Summary

Stainless clad steel plates were used in a building recently constructed by our company. This is the first time
such plates have been used as a structural material in a building.

Working tests were performed prior to the manufacture of the stainless clad steel plates to determine their
weldability, their ultrasonic flaw detecting characteristics, and their heat straightening characteristics and to
understand the working conditions for their manufacture. The results of the tests are presented in this paper.
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Fundamental Experiment on Variation in Values Measured by Strain Gauges

£ w5 oW WoE
Toshihiko MOMOSE

Hideyuki TAKAHASHI

Summary

Strain measurement implies using a bridge circuit to measure variations in resistance values due to the
expansion and contraction of a gauge, the measured values being the resistance values of the strain gauge and
the lead wire. The values read are very misleading because apparent resistance values change due to the changes
in the location and temperature of the lead wire and in the temperature of the gauge.

Therefore, an experiment, though very basic, to determine how the apparent resistance values vary has been

performed and the results are reported in this paper.
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Design and Construction of Long-Span Nielsen Bridge
(Kawazu-Ohashi Bridge)

B9 kT W B O kT oW OB R OETTR OB OCF Eer
Minorue HOSHINO Yukio ABE Tatsuhiko KASAT Hivoyoshi NOTO
Summary

Kawazu-ohashi bridge is a steel through bridge of the Nielsen Lohse girder type. It has an effective span of
199.450 m, which is very rare in Japan. The construction of the steel girders for this bridge, across a reservoir
in the mountains, was completed very recently by fully utilizing our company’s accumulated expertise in Nielsen
bridges as well as by adopting several new technologies.

The report on the construction of the Kawazu-ohashi is divided into two parts, the first being included in the
present paper, while the second part will be included in the next issue. The first part presents an outline, the design
method, the construction plan, and the actual construction process of the superstructure (steel girders) of the
bridge. The second part is concernea with camber and cable tension adjustment and the management of the bridge.
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Large-Block Erection of Three-Span Continuous Truss Bridge for Combined

Expressway and Railway Use (Access Bridge for Kansai International
Airport)

[y ¥ Btk oW B
Takeshi ABE Takaji GOTOH
Summary
The Access Bridge for Kansai International Airport links the man-made airport island, which is 5 km offshore

from Senshu, in the southeastern part of Osaka Bay, with the mainland. The bridge carries an expressway and
a railway and is 3.75 km long. This paper describes the field construction works of a 450 m subsection nearest
to the island which is part of the total of 2.7 km continuous truss bridges located in the center of the entire bredge.
This subsection has three spans, each 150 m long.

On the basis of the geographical conditions, economy, workability, and safety of works, the large-block erection
method using large floating cranes was used for the construction of the subsection.

After three separate blocks of the three-span continuous truss bridge subsection had been assembled at the
factories and brought from the quay, they were transported aboard barges and placed in position by means of
large floating cranes with capacities of 3,500 to 4,100 t.
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Manufacture and Assembly of Large Steel Piers with Unified Footing
(Access Bridge for Kansai International Airport)

B OK ®w O o & W #E & i FIYBRRT**
Tomio SUZUKIT Hideo KAWANA Rishivou SATOH

Summary

The Access Bridge for Kansai International Airport, linking the new Kansai airport to Izumisano City, is used
for both road and railway and has an overall length of 3,750 m, most of which consists of a truss bridge.

The piers of this truss bridge are of composite structure. They were manufactured at the factories so that the
foundation and the substructure are combined into one and are mounted on steel pipe piles set into the sea bed.
The assemblage of piers and piles was then solidified by placing concrete to make one unit.

This paper presents a summary of the manufacturing, the field assembly, and the transportation from the quay
of the piers as well as a summary of the quality control, to which much attention was paid during the manufacture
of the piers.
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Bridge Replacement Work with Traffic on Bridge Maintained

il o
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Mamaorue KOSHI

Hivoshi IKEDA

Summary

Damage to a heavily and widely used bridge has a serious impact on the local social life, and must be repaired

as soon as possible.

The authors have recently been engaged in the restoration of such a bridge. The work involved rapairs to the
approach of the Kohoku bridge, which was damaged by a truck crane. The simple composite-girder bridge was
replaced with a new steel plate deck girder bridge by field work, with a reduced traffic flow being maintained

during the repair work.

This paper describes the procedure used in the rapid restoration work and the design considerations.
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Construction of Aqueduct Bridge Combined with Highway

(Kikuchigawa Aqueduct Bridge)

LA NI AR F KR
Yasunari MATUMOTO  Yoshitsugy TERAMOTO

Summary

A feature of this aqueduct bridge is that it is also used as a road bridge. The cable erection method was adopted
for this structure because of the conditions of the site and because it is a deck Langer bridge. However, the bridge
was constructed using an unusual process, in which vertical members and arches were hung from the stiffening
girders after the girders had been set by means of vertical cable erection. For structural reasons, the normal vertical
cable erection and diagonal cable erection methods could not be used.

This paper presents the points which were examined before the start of construction and describes the actual

work performed.
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Renewal of Bridge Precast Concrete Floor Slab with Bridge Open to Traffic

CRCEE A2 S
Hivovuki KOUGUCHI Kaneo HAYASHT

Summary

Dealing with the flow of traffic is a problem that invariably arises when the floor slabs of a bridge must be
renewed because of deterioration. The ways of handling the problem depend on the traffic density, the importance
of the road, the availability of detours, etc.

This report concerns the matters considered before the execution of work on the Shin Mikuni-ohashi bridge
and the procedure followed when replacing the concrete floor slabs of the bridge, which carries a major road with
heavy, regular night traffic and with no available detour.
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Construction and Management of Technical Information Data Base by

Means of Electronic Filing System

J P

Yurzou TOBA

COS A O A L B A S

Hiroaki SATOH Hatsumi IWASAKT

Summary

Technical information is diverse and voluminous, and because of this, the difficulty of information management
means that this management has a tendency to become localized and inconsistent. Management using an electronic
filing system is an effective way to solve this problem. Currently, a literature data base covering 89 magazines
and other publications is being constructed using the system. The required literature can be obtained immediately
by using registered bibliographical information and retrieval based on fixed and free keywords. Construction of
the system has been started after a comprehensive review of filing and after the establishment of an information
management system using hard copy. This system has qualitative effects, such as the improvement of personal
and overall company technical ability, in addition to quantitative effects, such as reduction of the information

retrieving time.
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