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The Development and Application of Overhead One Side Automatic
Welding for Use in the Butt Joint of Box Girders

P HE* & wE FIPUBR**

Rishivo SATOH

e e

Takao NARUMIYA

Summary
In recent years, on-site, or in-yard, butt joint welding of box girders has increased to cope with the increasing

number of erections of large bridge blocks.

This report introduces the overhead one side welding system, which facilitates the butt joint welding of box
girders totally from the outside and outlines a new butt joint welding method and its range of applications.
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The Fatigue Test for the Joint Structure Using the Tensile Type Connection
and Friction Grip Connection of High-Strength Bolt, for Use in the

Main Girder of Temporary Bridges

B

Hivovieki TORIGOE

AN R S S| N S

ﬁ LR R

Isao SHIMIZU Tohru SATOH

Summary
To use a joint structure, using the tensile type connection and friction grip connection of high-strength bolts
as a field joint for the main girder of temporary bridges to be used in disasters, we clarified the reliability
of such joint structures through fatigue tests conducted on the models.

This report outlines the results of those fatigue tests.

1. £AH&

CRBROBBHFHE L MLl T BEETA2%
Bic L, R LHUM A %S 5 HOyT, FEFEEICEE
-HTB#(FBLUOYE - ©rikFo 2@ HOHET
HEIc oW TEHEMARLERL T, Zo#RE TG
BEBEMOXES L UL HEABTAE) BN 3
(1987) TH#&E L 72, iR ERERY L B0 B OFE R,
FE - HTB#FH L UHE - o #kFEEL, HME
28 LT o BRI R B A7, Mk REE AR - B
O 24U 25k TFaokmEgEs R, e L THl
BOETARL N, BROMFRHEL L TZ, (DR
LERICE BEFICLMZR2ETH D Z & Lk,

AW & FIRREORIE 2 F§ 2 EE2ERINLENT,

TGS - —EEE 2N 2 TRFROBIME +mH T, &
BYEER B L OB A K L 72,
SEO#FREOMTFHEEL, ATEICS] 34 S EHEN
BEHE (£FNFyF) TERETLIONIRLLTAT
BROTHBEVIZFZEZRBESET, EHE7 728
B UEEBOEBIC = F7Lr—F 2 RAwzEh R
FEIBREASPHMT A L L LI, 55R7 7 oIS
hF =BG LU HE0 2EEDHHSET
g s L,
ZORBOER, AR EIERES - =V EEHE
FAAETF (25REE - BIE - B AESC I R ERE L L TRIFZ

HWRIFBLNT, LEBROEHBABUTFEEL L T
SHMATATRE AR TH S Z LA MRS N DO THRE T 2,

2. RABE

Ao TRE D ARG & BRET 5 Bic. A
EOEMFHETIIFEL (LT, FHEDAEEZML
2HFHOREAK L L7z, B— 1 culBkXm*5rd.

(1) #EFHS

WFEEIL, EM7 7 088 L OBEHREOMT L L
Tz F7r—tE2HvicEhR oslRESE L,
BlsR7 7> YEz@m AR o= S B LR
GEHVZRO 2HEOMTHEE & L 72,

a, GIREES - oA GERNT

b. BIIEESA - = VEAUHNT

s> F7r—FOER216mE L, HHK
JURIEML6 (F8T) & L7z, ¥ F7L— | Oifl
IERAl et ETFIRATH T, —BoONRIEL AREO TR
DTEEL. HTB MI6DOFHAITIZF o~ FElEEFEIz LY
7 9tonF Halicii L7z, F/2=> F7v— F koD
PRPEREIIES 2 E B L Tl L iERE T4 v 5 —
tEFET-172,

5Ik7 7 > 2 n#kFi3, WA FEELXIc 752
DEHETHREL 2. (B—1)

* F AR TR e S * % %
* % FEAlTAELEATE S AL AR R

T80 T AR a0 o 2 A

[EEikRE:



2£&=4700

I 1600 N 3100 - _ :
1-FlgPL170% 9 ! I-FIgPL170%9
. I | _E I S - Y | R |
== R ) T =
400 _ _ 400 _ 1L
4-Rib70 X 6 ‘ LC
| L
T | N T
- - l T, \ “ .
= o x & \ g%
[ = o0 o = b o
ﬂ:’ I:[‘ \Ha‘ﬁ?\'a E III 5{_\L \‘\Ne
o &f N u ¥ e /
™ ’
2 | o
100_ 2x500=1000 | 500 _|_ 500 __|_250 | 250 4X500=2 000 100_
| | B 3R =4500 :] '
70 70 HTE?%i‘ggs>5 . SRS #eF o
= 102 = x9 B-HTBM2 170
CONBy L] I-PLIT0X9  (F8T) 35/100 |35 6 s
0 I Yo m I R —mr -
S ] ] ﬁﬁﬁ§% C T U0 1 oy -
I-FIgPL170% 9 ol 2-FIgPLI70% 13 I-FlgPL170% 9 Ia— &
| . sf 5
| =1 @
, RILEI 5  ELEFTISLU ex|8 &
-\~ 4-FL80 X 9(SM50Y) -l g |
SN \ 4-E 2 _=1
: : n\‘f* 230(S35C) i — % -
[T 1 = ﬁ%# 2-EndPLIT0X 16 N\ ELES
I-FlgPL170%3 8" 2-FIgPLITOX 16  I-FIgPLI70X8 10-HTBMI6(F8T) (E—FZ54vo—
(SM50Y) HE)
- | EE
fERkFoOEAER—1 (a), (b) (Zxnd, #-1 HBEOMHME
- e 5 ® OH 4
(2) HREREDHHHIEE L e T [ o | & =
(kg /mm?) | (kg “mm?) | (%)
AEEICER L 2R R'— 1o, FoWE 554 s | w2 a5 N | 73>
WG L 72 L. K S —300 - 4 ¢ (I[5L5% - 40k [~ s [ @ a @ | 927

WH) BLUM-50G - 4 ¢ (HBERTE - 50k SiH)
THY ., HEHERRILI60~180ATH 5,

- rl

EHR- | (aflRESs - E-EEHRARF

G BEERT O DAL b oA R 8T 55 U

BE - | (b3EES - v VESHR#F




3. ERFHE

mERE, 2RBEKICIOWT, SRR 2T, £
DEFECABERCLVEFABREERTLIZ L2,

(1) ARG AR

AT LRl a#lAT e L, #FMEEovTAaB LW
fiinizba 0 TAY—2 - ZBAEHc X DEHIT 5,
fii i B (3 2.5tonH & & L T, AT EIZ15ton L 72,
ZORfTEStonlE, FEETEF AT EOM20% B 1AL T
%

o

AR AR O F R ELE I B - 2 12RT,

_ a. — | BT BT —
ot L3wBnEy -
200 650 . 500 & FFfaEt
21 ‘
o
=
S
- i 1350 9
125 es | 1125 les |
4500

E-2 UTasr—vs s UEEEHRA T EER
(2) WHHER

MBI B O T L 2Bk A L TRy R A
£+ 22 XL, RREATEIZ10ton, THREMEL 2
tond | TEATEEIZ200GEF HEE L2, Z o EIRE
F10ton |3 I FFAM A OMTER%ICHL T 5,

g L, TRoLon®ERHL, & a 7
112250epm & L 72,

AEEAK (AUP-—-100%)
MEZ vy ¥ (] KD—30ASH)
TiEhsed%E (AHP —3008 vt —F—)

hesd Sl

BE-2 EHHME

10

4. HBRER

(1) BREEHBRER

HHETRBROBERROEL LR, ko rBNT
»b,

(a) 72

TP RIcBTAME -2 bARER— 3 IR, 7
B, HhoEGRMEE. o RWim e Wi s L2 Semg s
ZZT, FLER L -ERETH S,

15 ] ,/ *——O—
’_ / I _13.3t
il ~/ e o WHHBRHE
10 ./0 <
7 /
t) / . =
L feo
/é’
E’[] | 2 3 4 L
=t (mm)

®5|RES - THVESHART
O5|5RIESR - E-EEHARTF

-3 XFEFPROFE - =bHE

by 772DV TA

77 ORENT AL, B— 4 1R IR s
[ZoWwTR—=5. B—6. BE—TI2R”3. L. 2DV
FTAOMEZRHELE (772D LT - ER) OFEE
THYN, 4 8EDIT LD E ML TH -T2,

() mz7DEIEGH

Iz onTik, BEVDT AL EIGTICHERE L 72
LAY ZEEL, #TE 15ton L& EEH
— 8@k L UE— 8 (bIZRT,

SRS - ErEEIFRAMT oL 2, B it
l2BWT, K23 - FEkic—EOBEEEKRE(ERLS
Z b,

[EEiiEsE ]



e SRIES - YH VIESHBAERT
oF|RES - E-EESHAMRT

E-4 75 udHAEER

sb———b o/ —
/
L] 0/
10 /
. /
% .;AIL}EEME
5 —(3/
o/
/
’ 0 =250 —500

OFH (X107
S — =

-5 E753-20E00FH

(RfFE=151t)
In’

|

/

8la) B|5RIES - £ EEHARFECHE

(7 = 7X@

(= = 7EH)

_ﬁ_

iR B O S AL b SR O A T S SR

-

|

B 1000kg /o

- W3t

=

—250

UdaH (x107%)

—500

-6 £753-2Q08007 &

15

250

UFH (x10°9)

500

-7 F7522@E0UTH

(7= 7EfD

(HFEE=151)

e | el

x|l x

(77 = 74H)

=

X

-8(b) 513R#ES « vH VESHARTFELHE

11



(2) mAEABRBR

(a) RS - © AT

Z OB, AR E32TT Bl TSRS DOE P in
EFARL AL AWML 22, KoL b TR s ST
HNEBEE—3 % HH,

BT AL b 2R 2 T, TR BR R M L Aot WA
EEAOLF ETHFH > F7v— F Timibo 7 = 7 &
OMBFEEERIZX L Y FEL T,

FoFERABAMEL 22, L voBAEIIRL

b AT E A & NERRE M L. 62 T ElT X v v R
H3E935mm i ET B F L C RV b 4 AHHEEE L T, ®ATo
ar b= AHTERICE ), REARIEL2, ZORKD
MR ¥ Ly DREIIBE— 4 1287, 8, HerE
2. REWHYLOBHEBETHS,

EH-3 EEsHLRLE

EE4 9T7OFLY

12

(b) SRS - = yEA T

A [ #5200 /7 8] £ THE 57 o & b L 7220 kTl b
FUrothiRBiiciz e BERZA L2 272,
B T RICHTHZMRAL, #TFHREDZ Y F7L—
bR S L PR ofEEE, KoL P ILEEEz R
Mic@EeTHVERZRO LT, HFHHM L L TE
(ER—5)

PEA TR AR TH - 72,

. o5
BEEH-5 BHABEOYRFHM

5. BE

INHNREBRSRY L. BRIV 2R L 7255k
& - Y EESHRAMTREEOARIEHIHE L 72,

(1) BIRES - E-ESHARTF

BB RBEO 2 bARISBERHEL ) KXV, B
S UBEHRP SR EG N AEKREE R L M R 5
Eb, BIREES L EU A REIRICABI L ER A L
TwhnwI EHHBEL 7z, Z0EIEHABRTHECH
LEbNT, BOELFOEMBL U F7r— T
ERIC XL 2L L, TNLDHIHIZ, B HESE
NEEFELEEAIFENE (FEEOELLD) (SRR
BLDEMEING, LT, A—#FIcBTH
RiEAEECEAZIEHET AHEEIR, HRTEIC L D AT
WHEET 25, BROZOUFHEL L TEIFELHE
ETHbB,

R



(2) B3RES - vHUEAHART

HATABAE R L. ZorBAMTE, ShRL IR
Pl b= ERADERIICIER L Ty aS3A HE L,
HEFHGE L L CEE - e HaaEETa . £
fo. WEHRBEER L D AEICOWTLMEEE Lz, T
B, ZoRBEICHVERBETF O REAEE, K
DEIZL NV EDRZLDTH B,

@ MFEIE. EfE - FIE7 T > o RIcLMEAR :

L., e L TolsREA R £Wim* &S T
B L7 2 (AR ART & 3 2 BRI & (ILET 5.
@ ®nFOERABIENTICE, = F7v— ol
2 ZEELETFRAHMENS (T4 ) H3R)
LT3,
@ KL OFFSIERES 1T, FEFXRLFEHD60%
LT3,

ZDG|RES - 2 EGIFREE L. IR o
LTHEELTENDRIL L (BIREADSIERTZ 7 PR
F) 2. 5R7 7 Yic@mRn b= rES 2 ERT
AT EiCENHEEN, OB T PREETES
PRESNABETH > THENRVHTHEETH 5,
5%, BISRESTO Y F7v— o - IBhs Lo
AR b ERYF OB LTS L LUT, IBEER
DEMHFEEZNT TR (. —EOSEEEY O M FHEE
ELTCEABEADL W #ELEZ 515,

W TG AT o0 0 AL b G ke G O R AR T G

6. HLH &

ARBEOFHRIC L), KRERG2HERO ENRSGHT
ATz @ R DS 5EES - =Y BRA IR EE 2
A4~ BEmahTtH 5,

FL b HEHOTIC L AR 2 EH L 225 5E8EA, E
FB0EIE L & & HHE TIL  MFEA 74 2 e, BEMF
Tid TSRHEERRATAREE ) (1970.6) TEARNL b OFFE
BISRHNAEH LN T BT, KE LRTEAHR L THEH
TR RESKBIE TS 20 THEET A &
PR ENTWE, 2, LREGEWD ) LT LRFICH
fENMFNE LT, SME L LICEIES L U0IES T AR
RENDZ L b, GIRIEG OB O Mk HiEE |2
HENTwav, Lo L, BIRES L= AL
L7z FiE 3, ek 2B, WEoMkFE L L
THoicfERATHREAEETH ). BISKTFORES oiEiE
ThdIrdb, SHIOUHEFONE - B E D
A ELIIEHESDLEEEI LN,

(BEXRO

1) B - EAK REBENOIES LU #4HT
B, EHIEHNo.3, 198741 H

2) HABEYS, SHRLFBAEIHTIS

3) BAMME S SR A, JSSC,
HAFI147 47

4) /NP—ERHE ; ARV b SRS, AR SRR 1

13



H x

SRV ERESHF DRI M

Design and Yield Strength of Friction Grip Joint Using High-Strength Bolts

be HME* @ oW o o=t
Toshihiko MOMOSE

o
Takao NARUMIYA

Summary

In recent vears, heavy duty rustproof coatings have been increasingly applied to steel bridges. In order to
secure unified rust prevention with the heavy duty rustproof coatings, it is also necessary to apply the coating
to friction grip joints which use high-strength bolts and their contact surfaces. It sometimes occurs, however,
that the design yield strength cannot be obtained, depending on the type of coating used on the contact
surface, due to the inability to secure the coefficient of sliding friction. This report, which describes some of
the factors which affect the coefficient of sliding friction, is based on the results of tension tests conducted on
friction grip joints which use high-strength bolts and is based on the published date of these same sort of

friction grip joints.
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The Performance Test of High-Strength Bolt Joints on

Rust-Stabilized Steel Plates

ok

Takashi ITOH

FOH K WY oE W o e
Kivoshi AOKI Toshithiko MOMOSE

Summary
We tested, the joint performance of the joints by using rust stabilized (weather coated) bare steel members.
The result was that the decrease in axial force was nearly equal to that of other painted joints, and that
the coefficient of sliding friction was above the specified regular point. In addition, the tightening of the high-
strength bolts proved to be sufficient without causing co-spinning of the bolts and nuts.
From the ahove, we consider that there is not any significant problem in the joint performance of the joints
even when applied with ordinary weather coating, and that the weather coating is an effective treatment for

producing an uniform rust stabilizating effect.
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Consideration of the Design Bending Moment on the Intermediate
Support of the Continuous Girder Bridge

oW — I fe B oH me
Ichivo TAKASAKI Hivoyoshi NOTO

Summary
The section on the intermediate support of the continuous steel girder bridge is designed to provide a
negative bending moment, sharp in shape and very large in absolute value. Practically speaking, however, the
bending moment generated in the actual structure is considered to be reduced by various kinds of structural
conditions.
This report aims at clarifying these in order to use them in deciding the girder destc and section, so as to
minimize the total construction costs and to make a contribution toward more positive use of steel bridges.
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The Development and Construction of the R.C. Composed
Bridge Having Arch Frames

W A Ytk FIPUER*t A M f ke
Takashi YASUMOTO Rishivo SATOH Kazuo ISHIT
Summary

We have been seeking structural systems which can be executed more easily and safely, for facilitating the
construction of medium and short span bridges: the construction control of which have often been neglected.
We have proved that the "R.C. composed steel bridge with arch type frames” has prominent features in
economy and appearance as well as excellence in workability in construction through two actual constructions,
This report outlines these features.
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An Experimental Study on Mechanical Behavior of Steel-Deck
with Locally Deformed U-RIB

B OoH o ou ok R oW OH O EY OB ik e
Yasuo KUTSUKAKE Shohgo KITOH Tohru SATOH

Summary
Gas flame straightening onto thin-walled U-rib causes besides local lateral imperfection on the rib.
This paper reports the test results of steel-deck with U-rib which has local lateral imperfection subjected
to bending moment.
In static test, positive bending moment, which has the U-rib carry tensile stress, or negative bending moment,
which has the U-rib carry compressive stress, are applied.
Fatigue strength in positive bending moment is also investigated.
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Practical Use of Narrow Steel Plates Butt Joint Welding by Using VEGAS
(Vertical position Electro-Gas Arc welding System)

woE PR BT Ot R F**
Takao NARUMIYA Takashi ITOH

Summary
For narrow steel plates in steel bridges, such as the flanges of plate girders and longitudinal ribs of box
girders, butt joint welding is inefficient because of the short length of each welding joint.
In order to avoid this inefficiency, we conducted experiments and studies on butt welding for narrow steel
plates by using VEGAS (Vertical position Electro-Gas Arc welding System).
This report describes the successful results of these experiments and studies on VEGAS's practical use,
especially the toughness of the welding joint and the negligible deformation, which have proved the availability

of the VEGAS for practical use.
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The Welding of Thick Diaphragms in Box Columns by Using Robots

mop - W T % E
Kazio TANAKA Masayuki CHIBA

Summary
In the steel frames of the building, thick diaphragms of box columns were welded in multiple layers by a

robot.
In developing this method, various thicknesses of plates, combined with different gaps of welding routes,

were tried experimentally, and from these experiments, the welding conditions were decided.
In designing the Systems, the efficiency and the problems of the welding work were also examined. As a
result, the expected welding, both in quality and economy, was obtained.
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The Ultimate Strength Test for Aged Steel Girders with
Corrosion Loss on Web.
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Summary

The tested plate girder had rivet joints, and had corrosion loss on the bottom web throughout the span,
due to continuous immersion in seawater for many years.

We examined the process of destruction and, by conducting a loading test, how the loss influenced the
bearing strength of the plate girder.

We also investigated the nature and welded conditions of the steel members and the reliability of the corroded
rivets as data for the maintenance of other contemporary aged steel girders.

This report outlines the test results.
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The Application of the CAD Using Box Girder Design System

5 2 o®w & kK W |
Yuuzo TOBA Sadaji OHTA

Kt H O
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Summary
Mivaji's box girder design system combines an automatic design and drawing system with a man-machine
interactive CAD system and displays its generous flexibility, as a total design system, in every aspect to
allow for more complete box girder designs. Moreover, when combined with a program for joint development,
this system will cause the expected economic effects to be realized sooner.
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The Design and Construction of the 12-span Continuous Steel
Plate Deck Girder Adopted for the Truss Bridge

W IER T [
Wataru TAKAHASHI — Takashi HIKIMA

Summary
Generally, in the construction of the bridge floor of any long truss bridge, for economy and workability
steel plate decks are adopted, and the number of stringer spans, as with the floor system, is 4-6 in many cases.
It is, however, desirable, for the travelling vehicle and the maintainance of the pavement, when the number
of spans is increased to as mapr - as possible by decreasing the number of expansion joints.
This paper gives an outline of the prior investigation and of the conditions for construction of the 12-span
continuous structure which was adopted for the Bannosu Viaduet.
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Introduction to the V.E. Manual for Steel Frame Structures

it H

Takwji IKEDA

l:i] *

Summary
In order to pursue rationality and productivity in the production of steel frames for buildings and to facili-
tate understanding by designers and clients, with the aim of producting high-quality and economical architec-
tural steel frames, we have prepared a V.E.(Value Engineering) manual for these architectural steel frames.
This report is an introduction to the above-mentioned manual and outlines its major contents.
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The Design of the Stiffening Girder for the Ohshima Bridge in the

Honshu-Shikoku Bridge Project

AN B

Tsuvoshi KOAKUTSU

Summary

. Ex

4 5
Shinichi KINBARA

il
Mamorue KOSHI

The Ohshima Bridge is one of the Honshu-Shikoku Bridges, and the first long suspension bridge adopting

the stiffening box girder in Japan.

This bridge features, in harmony with the scenery, the use of economical stiffening box girders for the

steel plate deck.

This report outlines analyses of the stiffening girder and the design of the cross section, the hanger bracket,

and the center-stay, which are the main points of this structure.
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The Fabrication of the Stiffening Girder for the Ohshima Bridge
in the Honshu-Shikoku Bridge Project

A S S | S N - S
Yasuo KUTSUKAKE Tomio SUZUKI

Summary

The stiffening girder for the suspension bridge, 2.2(H) > 23.7(W)x560(L), the streamlined hollow box section
using butt joint welding, was fabricated in the factory by using 24m long members (approx. 220t in weight).

In the fabrication work, the two-cell section box girder was divided into 3 parts in the width direction and
2 parts in the longitudinal direction.

Then, the 6 blocks thus prepared were constructed and welded together into a box girder by vard welding,
with the camber, welding shrinkage, welding distortion, etc. taken into consideration.

This report describes the above-mentioned fabrication method.
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The Erection of the Stiffening Girder for the Ohshima Bridge in

the Honshu-Shikoku Bridge Project
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Summary
This was the first experience to be had in Japan of adopting the under-lift erection method for erecting the
stiffening girders of a long-span, exceeding 500m, suspension bridge.
Throught this experience, we laid such construction skills as gantry crane, fixed-point pontoon mooring, etc.
And thereby, we proved the effectiveness of this method, in both economy and workability, even under severe

natural enviroment and social restrictions.
This report describes the method.
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The Design of Stiffening Girders for the Shimotsui-Seto Bridge

& R FXoEoOW§ M AT %2 W B ®TTOHF RO R
Takashi YASUMOTO Yoshinaga MIVAZAKI — Takavoshi SIBAYAMA Masao INOUE

Summary

Of the Honshu-Shikoku Bridges, the Shimotsui-Seto Bridge is among the three suspension bridges on D-
Route. It has been noted for the features it provides, in particular, the side spans which are not suspended by
hangers.

Moreover, since the bridge has an unprecedented scale, since it's also to be used as a road-railway bridge,
a number of pre-studies and devices were required in selecting its various component structures.
This report describes the above-mentioned features and other relevant matters.
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The Construction of the Stiffening Girders in the Shimotsui-Seto Bridge

A
Sholichi TAKIDO

Summary
The Shimotsui-Seto Bridge, one of the Honshu-Shikoku Bridges, is a combined road and railway bridge with

a center span of 940m.

To erect the double-deck stiffening truss girder of this suspention bridge, a towered block (1200t) and crane
(350t) were erected by using a large floating crane, and thereby the whole construction period was shortened

considerably.

This paper reports, in detail, the conditions of the floating crane under flowing current.
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The Construction of the Hozugawa Railway Bridge

/A NI -

Yasunari MATSUMOTO

Summary
The Hozugawa Railway Bridge is a deck arch bridge constructed in a narrow valley for San-in Lines of

the Japanese Railways.

This report describes the cable crane method of using diagonally hanging, construction facilities for the
block weighing of more than 50 tons and the construction of an earth anchor for the cable anchor, in conjunc-

tion with the construction of the above-mentioned bridge.
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The Design of Truss Structure Using Steel Plate Deck Box
Girder as the Upper Chord

%o B R
Takayoshi SHIBAYAMA

Summary

This bridge, the approach bridge for the Yokohama Bay Bridge, is a double-deck truss bridge for which a
freeway on the upper deck and a national highway on the lower deck are planned.

The upper deck consists of steel plate deck box girders by which the upper chords of the truss and the
floor system structure are unified in one body, and, the lower deck consists of steel plate deck girders which
are supported by lower cross beams.

Therefore, this truss bridge is a composite structure which consists of steel plate deck box girders and
truss structures.

This report outlines the design of this composite structure.
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