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Reaction Allotment of Skew Steel Box Girders

& o|E 7
Shin-ichi KINBARA

Summary

To design support diaphragms the magnitude of reaction on the support must be known. This paper considers

such reaction forces on the support of skew box girdes. When a skew box girders has two shoes in the section
of 1ts support, these two shoes are subjected to reaction forces which are generally different. In this paper, the
reaction forces at such shoes are numerically analyzed by the finite element method, and the result of them (the
allotment of reaction forces by FEM) are compared with those of in-plane grid analysis,
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Precision Control in the Construction of a Cable-Stayed Bridge
(Shinyorozuyobashi Bridge)
by Hiroyoshi Noto and Hisao Yamashita
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Hivovoshi A-\UT() Hisao YAMASHITA

Summary

Various inconsistencies arising during the design, manufacture and construction of a structure influence its form,
cable tension and stresses. These inconsistencics cause the final result to differ from what had been intended.
As the main tower of this cable-stayed bridge is rigidly connected to its main girder, in contrast to ordinary bridges
of this type in which the main tower is not connected with the main girder, the bridge has unique structural
characteristics. Inconsistencies in the bridge, therefore, must be strictly controlled.
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Experimental Study for the Impact Behavior of Steel and
Concrete Composite Beams Filled with Rigid Urethane

A H A Xk* B % F ¥ @H N 8 B K H E B
Teiji OHTA Hideyuki TAKAHASHI  Nobutaka [SHIKAWA Yoshimi SONODA

Summary

This paper presents an experimental approach for the dyvnamic response of composite beams filled with rigid
urethane (so-called UC beam) under impact loading. At first, the static loading test has been performed for the
two types of UC beams and RC beam in order to find the difference of static strength and deformability. Herein,
it has been found that the UC beam is superior to RC beam on the deformability at the static ultimate limit level.
Secondary, the impact loading test has been conducted for the same specimen used in the static test from the view
point of energy absorption. It has been confirmed that the UC beam can absorb much more impact energy than

the RC beam.
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(1)Collapsed at the compressive
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Ll |

(2Small shinking into concrete.
@ No web plate buckling.
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Recently Devised Methods of Making
High-Tensile-Strength Steel HTS80

O

Takao NARUMIYA

b et 7

At H M R s

Kivoshi AOK] Toshilhilo MOMOSIE

Summary

Steel with a wide range of tensil strengthe are uged in bridges, ranging from 40kgf/ mm® (mild steel) to 80kgf,/

mm” (high tensile strength steel HT80).

As the use of stronger steel becomes more common, joints are increasingly formed by welding and the types
of welded joints are becoming more diverse. Good weldability and, particularly, reduced susceptibility to weld
cracks (cold cracks) have been sought earnestly by steel users.

Recently there has been remarkable improvement in steel manufacturing techniques to make stronger vet fairly
weldable steel available for practical use. These techniques involve reducing the amount of carbon in the material
while controlling the hot working of steel, as in the production of thermo-mechanical contral process (TMCP)

steel.

This paper provides a broad overview of the history of methods of making high-tensile-strength steel, and reports
on the results of weldability comparison tests between conventional HT80 and a new type of HT80 that permits

lower temperature preheating for welding.
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Characteristics of Defects Found by Ultrasonic Flaw Detection in
Zones of Box Column Corner Joints Welded with Big Heat Input
(Part 2 : Effect on Tensile Strength)

B B oFm T H O —
Shuji NAKAN

B ok
Kazuo TANAKA

A H W W BT

7
Yoshiaki MOMOSE

Shinichi )H 2’18'( JKT

Summary

A previous report described the relationship between the quality of steel and the quantity of diffusible hydrogen
in the flux. The latter influences the occurrence of defects discovered using ultrasonic flaw detection in regions
affected by heat in box-column corner joints welded with big heat input.

For this report, the tensile strength of specimens with defects was tested. As a result it was proved that tensile
strength is not reduced even if Region 1 is detected on all lines in the specimens.
In the future, the strength, deformability and other characteristics of full-scale structures is to be determined by

repeated loading tests.
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Studieson Base Metal Characteristics and Weldability of FR Steel
by Shinichi Ohtsuki, Akio Narusawa, and Shuji Nakano

L
ShujiNAKA NO

o W R W T
Akio NARUSAWA

* N
Shinichi OHTSUKI

Summary

The frame members of a steel framed structure must be coated with fire-resistant material to protect them from
the heat of fire. To minimize the quantity of such coating, FR (fire resistant) steel has been developed.
While the strength of conventional steel falls to two-thirds its yield point at room temperature alter the steel has
been heated ta 350 C, the strength of FR steel is greater than two-thirds its yield point at room temperature even
when the steel is raised to temperatures as high as 600 C.
The authors conducted tests to determine hase metal, cutting, welding and other characteristics of FR steel. The
results show that FR steel has qualities which resemble those of ordinary steel at room temperatures but al high
temperatures demonstrates the intended characteristics, indicating that there are no problems in using it for steel

frame members.
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Effect of Welding on a Joint in which High-Strength Bolts
Are Used in Combination with Welding
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Summary

Tests on full-scale specimens revealed that in joints in which highstrength bolts are used in combination with
welding, a technique which has become common recently for the field joining of columns and beams, welding heat
causes a loss of axial tension in the bolts,

Accordingly, tests will be conducted on more specimens to understand the influence of this phenomenon on whole
structures and to establish countermeasures.
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Steel Frame Erection for the Movable Roof
of the Fukuoka Dome

oo B* 9B B E E™
Noborw NISHIGAKT  Masayvuki NOGAKT

Summary

The Fukuoka Dome is the first large movable-roof dome to be built in Japan. The dome will house the home
field of the Fukuoka Daiei Hawks professional baseball team.
The roof structure consists of three roof panels of equal size supported by a steel roof framework which is 200m
in diameter, dollies that support the panels and travel along the circumference of the framework, continuous ring
tracks for them, and the base of the roof structure. When fullv opened, the three panels are stacked. The innermost
panel is fixed, and the middle and outside panels move by means of the dollies to open and close the roof. The
steel framework weighs 12,000 tons and was erected using the space block technique, in which large temporary
supports are used together with crawler cranes. This technique made it possible to construct the roof such that
the three panels would be stacked when the roof is fully open.
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Fatigue Tests of Steel Plate Decks

& B o — &\ G F o
Shin-ichi KINBARA HidevikiA KAHASHT

Summary

Fatigue must be considered for steel plate decks since they are directly subjected to the effect of wheel loads.
Though a considerable number of studies on the fatigue strength of steel plate decks have recently been published,
many points concerning this subject remain unclear.

Therefore, the authors are conducting fatigue tests focused on fatigue in butt welded joints of longitudinal ribs
and joints between longitudinal and transverse ribs.
This report outlines the tests.
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Renewal of a Bridge by Replacing Reinforced Concrete Deck with
Steel Plate Deck

[
Tomoakt UH AZAWA

Summary

The number of bridges which have been in service for decades is growing, and this means frequent repair,
renforcement and rebuilding of bridges.
This paper briefly describes four cases in which the reinforced concrete decks of bridges were replaced with steel
plate decks while the main structures remained intact, and reports on the problems experienced during these
projects.
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Construction of an Above-Sea Level Superstructure at Daiba

(/ST S S N
Akio SEIMIYA Shigeo KAKINUMA

Summary

This paper reports on the construction of a superstructure in which 11,500 tons of box girders was erected by
the large erection block method over the course of five months. The authoer intend the report as a reference which
will contribute to field assembly consistent with construction processes, and to the future erection of large floating

blocks during the typhoon season in similar projects.
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Fatigue Tests of Metal Sleeper Supports Welded
with Different Techniques

oo W BT e K s
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Summary

Tests were performed to determine whether there are differences in fatigue strength between metal sleeper
supports to the flange of a rallway bridge and those with boxing-welding other type of welding.
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Shipment of Large Blocks from Chiba Factory

fic] /Mo ER
Shivoh OKA

Summary

The Chiba factory has enriched its experience in the shipment of large blocks by using large floating cranes,
as the use of the large-block erection technigue becomes more frequent.
This paper reports on shipment procedures and basic specifications of large blocks by citing records.

1. FAH°E

MR TRICB T, k7 oy 7 oKD u
1. EEFTETEOEALESHTE Y . TH THigaL
SET IR LT RO E T T kv (AT
T, THIHOUHEROILIZ, #BEW{ 20D KT
Oy 7 BBt ) L o ER R T S,

2. EHEREOBE

Ay BRI e KNI B Y i At R th T
T &, B L Tl Rl g es (R REHE 2240 m |, AP
T.5m) Atk | K7 ey ZIH GO R TRETH
B

EHHUREED 04 TadlcmbL, Ml s L En L
WHOKREVWAEHMKAE—-1, =1 1257,
eI 163.77Tm
K W o= Tm (TS TEDRIEE 0 & L, K

Bk B om ORI )
RATFMAE 42 m
OEE @ 492.5m

(=

(i Afr a0 »4 5

3. R LA

To0—Fr 77— 2L BEHLIZIEET 347, %

I F Tt R, TR ok D
@ik @
ZITIE, QBERIC oW TIEND,

(1) HASIACE (R ICHT 3Hm) 20T,

X— 258
R I EM TI60Om G ) H 547 P18 7 v — > 14T
Y66 HE LI TEN . 2 7L — > THIM
T A2z, WL IZHED &4 5, HERD (2 —FHl
TR 7o—F2 77— VB Thd, H
L, BECEfTICH L TMIEZ L — > TIER LT 512
ATz — F A 2 v — s AR L T huE L
Scv, U E#Ea0IcHmal T 08NS 5,

TAEA
ESS

(2) #1Y (HYHBT)

L LT, 709—F> 770 —>OFH,
s FEEATG, MRSEE N RT 0 ZOm a7
U—Fr 77 —DT7 w7 eFE, BUTE (CRFHE
HMOEGL k), |BEICESHITS 26z,
b THERER S s, KTTE e 2 7 o 2 BT
oKLl MWL v Lo iciEET S,

E D+

| R
e

(3) EARER

7u—Fr 77 v —rEBEEET, G EORGIC

T 5, BEEEL KIZRT,

*  FLIRACEL LAl TR S (A

105



106

|RAEFN R WA
A DA

]

163 770 KBAERT -+
b5 T
FHEIE
|
- W
(=1
emEEE S e
8|
(3]
|
ABREF45) T T i i
FERIS
-1 EHPEEER
F- | T[E2ER
Ea5 = 2 A ‘ Bk B
A3 8 }ﬁﬁ(&ﬁﬁ) SEgEE | RARR | BA® | BSEM | THMKR | THRMEL | BIAR
1 A 4.8C ] 18.0C —=4.,9%C 21.0 SW NNW 44, gme 5.7 34, 0mm
2A 5.0 19.7 =#.9 21.9 SW NNW | 58.6 6.2 69.5
38 7.9 21.5 =2.8 21.4 SSW NNW | 106.8 12.0 78.5
48 13.1 | 25.4 0.6 227 SSWwW NNE I 12.7 10.1 46.5
5R 17.9 ’ 30.8 7.8 24.1 S5W NE I |02.6 10.0 50.5
6 A 20.8 J’ 33.2 112 24.2 SSW NE 163.3 [2.5 94.0
TH 23.9 [ 34.4 4.1 32.9 SS5W NE 95.6 I3 62.5
8 R 26. 1 ) 36.8 16.5 26.2 SsSw NE 136.3 9.7 183.0
9A 22.4 || 34.0 | 13.2 23.1 SSW NNE 187.0 2.7 .o
IDA 13 [ 29.9 5.8 22.8 SSW NNE 142.0 10.3 120.5
1A I2.1 I 25.8 { 0.4 24.6 SW NNW 187 9.0 47.5
128 T.5 ! 20.3 — 3.2 L l SSW NMNW 44.2 | 5.4 32.5 |

HRFNS4 5 635

FENRHREEE (BEAMC TR ETE SRR RAEE)

5
! = =
azae [0 0
55[4340 kS % :’:?’El'y?
'] . - L) PR L—
= LIES
oo o
_— =
FS FHEE
E-2

e No. 9



OREDES L EORNEBLILS L #MET 5,
@ 4K N S TTRE 2 B AE 5 A SR B L
N TAT AR S e R

4, EHLEE

K7ay 7EH L THE—SEER— 2 (27T,
LLTFic, W 20T BICOWTHET S,

(1) LA (H—3. BER—15MR)

AATay 21E 772 mick L TRKHTE 7
mATRELBED 12O, Alz7e—=F> T 7v—2D
BHE Ly P LT oMMk XML BRL | FRIZERD A
274 v—ic & MR L £ 1T 72, BAMEERIZS W
Th AL A DRI X E 2 s S B ER Ik 24T
by A DFENRIREIZ A & DR X F 2 BT 72,

®—2 K70y 27 EHLIE-ER

N g+ &« &) HEHL
L % & HWI®A WAk - ik - BB | 70-FL7oL—> L i
KBKE 19865 8 A | 5 FHEHT 230T | 700T /%0 27w 2 {ER, 4 AM. 3,000T &,
24,300% 2,200 % 24,000 270y e, PR Y L —ETS 1 i ) ICHE,
FLIRAHE 19874 6 F | SRORRRZEHREIFEMT 1407 | 700T M AF0 37wy (%2, %) FH. 4AR.
5,500 7,000 41,000 3,000 T &4, 470w 2. BEFEARE I A 4 IZHEE.
BE2IX 19885 3 B | $MARAR S BIE BRER AR 1,0507 /1 GBEEY | 3 s vy (E&Hz, %) ER. Bam.
4,000 4,500 % 94,000 12,0007 %8, 2 70w 2., RFEAME Z 74 1) (THEFE.
3207 RIEMEITEE L - SBR~BE L CEEL

FEELECTAy Y 19894 | | B | SMACHR 3 SEFEHT  |,050T | |,050T /@ WAES | 2+ 2=47w &M, 16:aMH, 12,0007 SRaEH.
27,500 3,000 X 87,000 00T HAFE EFHMAFRTTICHE, FHHER.
ZEDHEMY TFO—FrroL—rEBRAYTEREMAL THE,

27,500% 5,830 x 32,500
| Pemepy 833T
25,000=6,000x29, 100

MEW, 7—F % 1990558  7—F 4 1L08IT 2,050TH 2B | 7—F>7. Wik27y @A, &5,

17,000 % 5,000 34,000

8,400 |5,500 % 46,800
|

mHE P 7 19914 5 A | EaiR Y IEH 90T | 3,000TH #EH | 47 oM. B2, EHMAO6 AR

16,0007 SfICE 70w 7 S8
| FETIT IO, AEREEICERE Lo AM~BE L TEE.

EFHm A FEFITICHE,
B, BELE, X0 4FARRT L TRER,

B Y42l TEXHE 1992% | B | FHERE 2,080T 3,000T/R #EHE 47 27EFH, 4=M.

EFARAFENAICHE.
HelE, MEOBS £ TR, fERE,

B Y421 TE 1992% 5 B I B TR 1,490T | 4,100T /M #EH 479 2#EHR, 8 EAM.

BB— | EHKkTO w2 | 38,000 4,000%6!,460 EFHRET ALY ICHIA, 12,0007 S8ER.
AFRIBEE(CRE Lo AR TR L THEL

BY4ZITE 19923 6 A | #ix B30T | 3,600TH BM | 27voERH (2+T—20RAN | 27— 2FER) 420,

kT ow s 8,320% 4,980 % 63,150 | | BFEFEET A L4 IZHEE.

WEEENS S £ ThRIBIS, MERM.

e

-

-3 ALBKHE

FHETH KT ZHEH L SR

107



HIERIER & Al L, EllaEPicBwTadfioo
— )y 7RO EET A L S ICEREL 22 (R
ARBIMEARE I 2T 4 a6,

N, 7u0—F 77—l EEHT
i $  FIRE O HERT 2 ACRR S & ml gz L 72,

HHzLY

(2) PBBEIXCZOvS

Ta—F2 77— 2 IS kB T L &4

Sz, EHLEMHAE—-4 L UEBR—2 (207,

(3) EHhEP 7

BELEHIR-5 BLV0ER—3 . ER— 4120557,

700T FC “AF0” ST
e
~
(=]
[=1("3]
o
ch:.yui
3 i
e
o e
'R}IR
uy
i
= — 27 290
: 27 290 |
= 3995 " 22 625
60 00026 400X4 500 | 26 620 |
L B 0

oG

BiEES 120

72 000x32 000X5 700
L B D

7007 ch A"
2 800

[ 1 I - IIIO! 1 1 1 1 i | |
N e ——
o e ] =
| 32 000 3425 26 400 |
1 KFOysB 81000 o
23789 085 1383010875, 1971 | ©
15 [ e [ | P93 Jio™
T T T T T
m::kj:" o o {AR:::it:hm_
| 1 [=]
L N | Brelg]
_;___T__ Ehe == =t
4_J L L_‘_.Ir_r\]g.m.Nlm
G3g—1—1- "f'? | T 1_1:3
=\ | S EEST

E-4 C70vy27EHLEHEE

108

‘B iEHE No. 9



FHTHAT O v 7k L HER

[#-5

-i,sB’ I' y | : 4, UIF ‘ ,': 1T
ke PRI E £
! . | | | ]
| ! 1 i I ‘ !
I | II v P!
| | | ( | R
| | : i“ |I I I
I ! ] I\l
| | ] !
[ \ ! |
_'l[:ﬁ_ _3 52_5'- ;.E_EBD | ?_69__,_'& 10
4757 | 4357 596T | 314T 676T | 234T
a5 80° 85"

20 30018 5zu_|
4357 0° 4757

EREP T BREE L EEE

109



E-7 BB-1 JEdLE5EME(1)

-t
: !
] 3
> o i e
#Z il
& ol
==}
4100t/ Y. =i
7a—FrrvoL—r A A=
120X55%7.5m A — B
: 4. B
:. == o o 2 |
£ t =0 a
g _/_) o L8t EIET 197 |
R = 16| |17 48006 5753 s
, L" 738000 |
55 000
jmaﬁm
S w
-
m} |°’)
L= o ] i
g | 518
uwy ,.,\WE
o _Tn’_m’
_ial |
B
' \ a‘aii'slsa 51 450 | =
o & Al Ssad
i T | 7
%
%
ﬂ\
F-6 BB-| EH L ZMEEA)
110

FHETE No. 9



O Z2Emld SRS e B EREMIc AL, 2R

(4) BY42IIEXK BB—1EHA7ovy _
ICfEw7e—F> 72710 —> 4 tREkiEoiEH
R LEEAR - B L UBEE— 5257, (4100T i), s (3600T ) #HHT2ETIch - T
W, HBlfe, IO, PSSl Lo T
ENTwah, BETIEH DN, SEOFHNEE|C
5. mEhE W il ¥ ARl

TUTECTHL, EICT D F LAY, ERELL 2

THBRRI0FE ORI, AMAEE, KEREREHR, o GET 35 Ly HLEICEMEH N L THZE2RRIZHR

fhiEmdEFnk7or 2 7 P HTEHN, K7 vy Zi L CREHEL 29,
Bkl LEANN R TH- 72, LieBEr SIRHBL LA KT

rnnnanannannennensnansanacsncnnnane. 5 B P EIBE A RN
| B §
§ i ARG £ 0 1 ML £ RSO LTS 1L 0, B v AN
ifrﬂQEQZ?LJ%ﬁAL\ﬁLP%fPW?mﬁﬁ%@éﬁ%DM&thiToﬁ&ﬂxKTL}d\ﬂ
B ORI RO L 22 R L 2 AT B, /<2 X OO IRIE DM £ 35 OH L v 7 4 7 DL T, 15
§ TR (H - 6 +10- 1) SMI2ET & TREKSAPIMS LB B0 5, KR ber THIHR & il b1 TH
gﬂifaéf.‘mkﬁﬁ SEAZEEIC 7Y, (HATRERI K TR H oM, BN TIEARRES L.
§ M TORME) EEBERIEL X L), OCAMBE (42) A LHNBARIZL 0L AT AL, BERTKELOL
2B TL2 I,
RIS KL, 200 5 G R— (L . P4 7 SRR b5y, TbE . 0 |
Emvz:vr%fayyffn};m;a:ia<n¢13 BUREL TE00 2T, (Z45) :
oo AP AP i

(AN~ AN AAAANNAAAA ¢557Eiawnmmwwmmmwwmmmwwm7

|
N
£

— /1§12, FEIFOALENC L 2 \anlh o kAR, LN OSENcHES e, 22 20— MEORE LTS
Thd, BB, FRZFEOFEIEC JRfIT-Hﬁ P o TE) . iTikooEROES(T2HMOL & A
TG A = (I AN RO b5 T |H‘f§1m Hia }'*hh}j" L€, £OF=E 1t”] L., £ o Ilffffo 52m

P

¢

S AR Sm O M OWRE REL 2, ﬂ%nﬂﬁkv#ii” THTHIZ TH A - TE 20, BB TOMES

§ ORI B D i TR LUBTREM L 0 2 UM TR B 2 LA TE R, BEO=— KL FR%ELE S

g&ﬁf%tﬂﬁﬁﬂttHﬁwa&n(ﬁH}

e R B T B T P R B —

B S S S S T oy 8 7’ SEF :5: i BUAR o A A A A A AN A A A A

| HEHFKE

P TIPS RIS A S E R A KE, TRV ) —F—Fnds, KV
—HHRBICITERL T T, ZoRMEMEIT 0 HMEAIGTH ) . KT S *-Li'ﬁ"r‘-fﬂlﬁmi-'c)oﬁ%ﬁﬁﬁk&'J
s REONCLMFOEEICAEh LY, AT— P TILHr PEERLSEET,. 2OHM, MEDEET "N
HTAL"T L L TIFICEEEO@ s s e - Ty 2§, Fl6 FHETEOMMM®mIC L, HHEBEED
EELT 72 A0 E L CHRICHL 258t L L TfFS L Tw T, (5AK)

g s ey
i
-

T e N

THETH A7 oo 7R L s

L e



M T RB—REEEFE> AT LODIEIT

M.T. Bridge Drawing System

gl o B OA &
Hisashi SUGAW. 1R1

T N B

Tokinori SHIMOMURA

Summary

The M.T. bridge is a girder type bridge for temporary use of which Miyaji Iron Works is justifiably proud, having
established a good record with this bridge. Because orders for the bridge are growing, there have been strong
desires for computerized systems for stock control and for preparing general drawings, so customer inquiries can
be met with prompt responses. So far, a general drawing construction application has been developed and refined.
First the drawing pattern of every bridge part is separated into elements and registered with the system. The
system is then able to combine the elements on the basis of conditions which have been input, and can output the
result. The system now occupies less memory, and extension and modification of the system is easier. This paper

outlines the system and also deseribes the M. T, bridge.
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