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All-Around, One-Side Welding of Steel Pipes on a Bridge
(The Connecting Bridge in the city of Omiya)

o ok 'R WK Mo— B O B
Takanori MURAKAMI Jun-ichi SEGI Tsuyoshi TSURUOKA
Summary

The Connecting Bridge in the City of Omiya has a steel-pipe arch Lohse girder of a basket-handle type of which the
joints in the steel-pipe arch ribs were done by all-around welding in the field. This paper presents the result of an
experimental study on the all-around welding of the steel pipes. As a result of the study, automated one-side welding
with reverse side welding electrodes, using an SY-ROBO W3800 welding robot, was adopted. The result of the
experiment was that the welding method was successful.
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Construction and Manufacture of Roof Members Using Stainless-Clad Steel Plates
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A iR s —*

AR — R

e G e G

Kenji SAKURAI Kaoru YOSHIKAWA  Shin-ichi OHTSUKI  Kouichi YAJIMA Kazutami ARISAWA Takashi TAKASHIMA

Summary

Roof members were manufactured using stainless-clad steel plates that had a base material made of plates for welded
structures and cladding material made of stainless steel plates. This was the first time in Japan that stainless-clad steel
plates were used for roof members that looked like stainless, although there had been some experiences with stainless-
clad steel. Therefore, we thought there would be problems from the cutting conditions, welding conditions, weld burns,
the treatment of weld overlays, the treatment of welding spatters, rust-proofing, the treatment of weld marks, and other
problems. To prevent these problems, relevant measures were recommended through a material test and a welding
procedure qualification test; the working method and conditions found through the tests were used in the shop
fabrication and fieldwork of the roof. This paper reports on the material tests and welding tests.
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NTT DoCoMolGE2D—E LTS

Construction of a Steel Tower for the NTT DoCoMo Building
in Saitama

[lic = = f& H B
Noboru NISHIGAKI Yutaka FUKUDA

Summary

The increasing popularity of cellular (or mobile) phones is producing a demand for large, steel, telecommunication
towers. The NTT DoCoMo Building in Saitama is a large, steel tower constructed in the new city center of Saitama as a
multimedia base for the North Kanto area. This building has a new and symbolic design; furthermore, with a maximum
height of 218.5 m, a steel tower 118.5-m high, and weighing about 2000 tons, it will be one of the largest steel towers
for telecommunications in Japan. This paper reports on the construction of the tower, in which we used a special multi-
functional erector and a special climbing stage that were developed by our company.
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Design of a Continuous, Rigid-Frame, Box-Girder Bridge with Arched,
V-shapedSupports above its Supporting Piers (Katsuragawa Bridge)

WA E AT kB F M 4 ok BOAT I B M

=]

Yoshihisa UMEMOTO Hideki NAGATANI Ryuta SASAKI Masao INOUE

Summary

The Katsuragawa Bridge is a bridge on the highway connecting the Oyamazaki junction of the Meishin expressway to the
Kumiyama junction of the Keiji bypass. It passes over the left bank of the Katsura River. With emphasis on harmony with the
natural environment, the bridge has a rigid-frame structure in which the main girder is rigidly joined to V-shaped supports,
each of which is curved where it connects to the main span thus forming an arch. This paper describes the essentials of the
design for the Katsuragawa Bridge.
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A Study on the Bridge Color Selection Using Computer Graphics

BT B &
Yuzou TOBA

i H A
Jun-ichi WASADA

Summary

Although many methods of selecting paint colors for steel bridges have been proposed, no particular method has
become established so far because of both difficultiesstemming from people’s subjectivity and also because the
selection requires specialknowledge about colors. In our method, the appropriateness of bridge colors was examined
with a photomontage that uses computer graphics to simulate the bridge painted in colors that were selected according
to a theory for the harmony of colors.Hence, our study proposes a simplified procedure for color selection of medium-

and small-bridges for which there is little time to select color.
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Emergency Repair Work on a Bridge with a Crossing Section of
Plate Girders (Kumagane Bridge)

A # W ke E OB OF == H bk F e
Yasuo Kutsukake Tomozou Watanabe  Taisuke Inoue

Summary

The bridge in this study is a steel, curved-chord, Pratt truss bridge of a deck type with suspended side-spans. It was
constructed in 1953 to carry Route 48 over the Hirose River. The crossing sections of the plate girder in the side spans
and the stiffeners at the intersections of stringers and the floor system had many cracks. Furthermore, the supports for
the plate girders on each abutment side were deformed due to buckling and rupture. Therefore, the bridge had an
inspection that included penetrating-defect-detecting tests. Based on the inspection results, the bridge had emergency
repair work done that included mending cracks in both the main girder and the stringers, reinforcing the main girder
and the stringers, replacing eight, old bearing-shoes that were not functioning, and installing devices that help to
support the bridge. This paper describes the inspection results, the selection of the reinforcing method, and outlines the
maintenance work mentioned above.
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Design of an Additional Girder to Extend a Median Between the On and
Off Ramps of a Bridge (The South Section of Otaka)

AN A e ®OH oz X B M z* oH G
Yusuke KOBAYASHI Hiroyuki KURITA Hiroyuki OSHIMA Takao KANDA
Summary

Scheduled for the second term for work in the south section of Otaka is the adding of bridge piers and girders to those
that were erected to support on and off ramps for the first term. This will extend the main road from the point of contact
between the ramps. Because construction will be done with the on and off ramps kept open to traffic, a very reliable
and safety-oriented procedure has been adopted. The design involves connecting parallel bridges with an additional
girder. This paper outlines the design of this structure and the construction procedure.

F—7— F IRMILE, ST, EHEE

1. (FCBIC

Kimm (20 1) LXK ESTHEI, bRk
MMkmﬂgﬁﬁlWM%%+Emm%%$7y7ﬁf
H Y BHEEEN IO & 2% %ON - OFF
T TR EIEMT D720, 1 ft)Jb‘m‘ L (HAIS04E %
[) THDHHIEDON - OFFT » 7O B L OFFHT 12
IETE L COBMPRHBH 2 HET20D0TH 5,

CNODTHIMET VAT O T & 2 5720, F
I DBEFE 24T ) IR IS B W TIIBERRG R & ofa 12,
BRI 2 B O 72RO TS R PR ISR L 72
Bt T2 3R L 72

R TIE, JLIEEAG R
[ZDOWTHR %,

(S BL3EREHT) DGO TS

2. TEHE

KeEm (20 1) LXK E
RY o Fix s HEM B X OC1GHT &
ST BERDE I B,

0 B

D7 — 4 RUGH (S BRI H)

84k (P321° ,P322° 323’ P324° P324,P325,P326,P327)

@WLEIRER (%)

1% (P325°)

MTHEOERMEZRI— 112
FO, HEER I L

GTEGEH Girix)
2% (P328,P329)
ity
OHALE BT (LB REHT)
xﬂh (S314U,8315U,8316U,8317U,8319U,8320U,5318D,S319D)
DY KEIE A FEMT (S FLBEREHT)
wtr. (S317D)
@3FE MM k)
13 (S320CD)
@ALE RS AMT  CGoritt)
25& (8$321CU.S323CD)
®sTEMEBESRMT Cra%)
_ﬂh (S325CU,$325CD)

3. IAMEERERETDEAK T EH

(S B aHT) fUEpIE L TS314UED
—MEHER— 212", TOMPS 505 L) ICHLIEER
ERTIE, BERRFEHTOBEISHatr w ek L, B i
&y aRMa > 7 ) — 2RIy 7)) — MRMUIZD
BRI R S v, 3y s ) — R RIIESEAE S
L BIWEAIMD B Z LI FE LW L T>RABRWVWDS, KL
FIZIHEB L TR ZHEFR T TRLETbRTE%R
59, LIRS ORM T > 7 1) — MTERISH T 5 Bt & 2
e L7

LR B AE T

it i

60

i No.16



ELJ 81
7
B2

Btz 2o T, IHMEIC X 2REO % /N R
LY Ao, JEREEW T v 2 ) — b & BRI & oe
IR o 7ZIRRETHTIE - AT L E L (kiTD
ayy)— b)), FORBERKLETHILENTES
WL HE2BRAT A EE Lz ZOHAETH, BERR
MREDFTHHEEER (BiTHa v 7)) —F) IOV TEEE
BMT L WA R ORI IR TIT R 24T Lo, &
A IZIREIATIND B 2 &2k B 720, FTHHRHHOET
(CHEHT 2 3 ClHESF LRy 5 2 & & L7,

WETRM B KOS

PENE T AR RO BE AR E B L U
JiHEL T M) TH S,

Ak O BAREY 2 B aT

(1) BEtEH
i Bififif
Tk HE 40 3 BT

(7272 L. S317DIZIEE HitT)

ZECEEE Kh=025 (GEEE)

RS 7 A7 7 b Eli#e=80mm
(BERR oAb 5 %R 2EHE Y 1375mm)
R RCIRNR
p321’
=
] e
i |
u
A P323’
91y s
VSN i PJ%A'
/ S Parg,
! g~ § p3zs’
PE O S L
l~o‘: ’Pﬁ ,‘/'.
5y
&,
P714 Pars
//\’
L‘_y{7141/ I
&iggﬂ? Ji.
.00 ¥

E—1

B ARER L B 5 BIREAG & L U &9 Bt omgt Okmi LX)

R~ 71)—=b 6 ck=30N/mm?,

o ca=85N/mm? (7272 L. JEG M X
o ck=24N/mm?, o ca=8.0N/mm”)
5 SD345 5 sa=140N/mm?

13 FH S A SM570, SM490Y, SM400

(2) HEEREDERETTE

1) R
N T EEEEE SRR, BT 7 2 N E D) 80mm
kj_éo

- FHMHOBLE G, MRS L OMTEERIT S
ZEns, BERORKRIZAEDE S (BERHT 0T
M e 3 %),

- PRRUE & B3 J PRI ARG R Y T6 112 X %o
7275 Ly Pl asBERREr & D NS WA, BERE
b5,

2) HAEH;
- 2 S T A R AR O TLET IS & Y BER S

FVEL b0, EHEEERCT A2 L TRMEE
WZAEbED, LoT, EMEIBERENLEREZ L,
- EBAGRREI A KT A v () VA GHAL
Kal& 3%,
< AR PIHT IR & 3 %o

7.8m

- QERTUF+ R ORI
, P32T
i ! P3528 pgygg lem
i ) $325¢p ‘ ‘
{ il s3z2scu i
no ‘
x‘.» I
rgn "l"’
o= R 1
B GERT U+ v R PCRID)

S

(R % ¢ A MURD
2HHEX
61



- M X BERRAHT IS B DR o THRET 2 (BRI ) o

- 7)) =T B X OERIGEIC L B ¥ v 2N — % FAHTE - ) O T I BE R O S AR MT AL E IS A b T
fERFIZ A T LB %o HIFE— A MAZE &R D 20, 79 2 VIS
R AT DWTHE AT A(W I BERR AT LEbE D),

- URAEHT I, WHORAEHT & OB VDB B 72D T VY o < BUEOREHT (PR (X, RISREEHT S OMLA VW AYH

No.132+9.310 #a N0.133+14310

£313 F31
sS3 13U B & 25000 (L3WL) Sz 15U
[=47.00 ER2GAEE 3o fi_E 24940 (L3QLH) 3o (=3750 BKARIKE

Ll T % RE 24400 (L3MD) 270 [k
6833 18107
1.866%
‘ VP, 200A j VP, 2004 j VP, 200A J ;

R

300
1300

Lol o

B
779~ HEW O (3774~ LEW
2500
2500
@
@ R=600m
[
—
[.2.4.] i
|| :
é | k4
A ] I =
o ] —
» ol EA— DA o
= | & = 2
‘J g
=4
L}
=24 o
=  ——— o
2
= 2
S S
S ) S
& RER (BD) 2
& @ / T -
/4 AN /4 AN y/4
=% E— 11 ]
1
300 4000 (L3WYE) 4 x 4100 = 16400 (L3§H) 4000 (L3BL 300
25000 (L3§L)
] 5:1/50
LEL .53
2056~3572 9500
501 15553071 500 8500 500
75
7277 4 HEEE 80nn 723770 HERE 80nn
BB317Y- L EKE 300ap BEIY7)- HERE 190nn
| 5
=4 q
S P
>
2 Vi
; 2% BWIE
S =
] o
g HH=—— s
ind | 700
y @ @
ale (K3) | Lk AR PERNR BN (ES)
1001~
1002 555~1785 1500~1785 2500 2500 2500 1000

K—2 S314U #E—HE

iR No.16



PERIEAES 2 350 B RIRAG 2 L LY &

727Ny = TR E S B MHEITEZHIFL S
W T T Y Y OERIIATDT . R 5 DK
7‘) ITREENY Ao

P v

TREH 20
BT

BEREMI SRV FEETH D . 2
DM b Z N L,
WX BT LT 5,
CBET7 T VORIV N EE
Lo 5),

Wb ERE
F M

FlEA 5
K

frd b,

_Ih[‘-g. L

B, BEHTOTAKITIELZITD RV,

AR5 E & LR

-%W(A/%)ﬁ%mié L TWATz, filismit
HT & BEHT 1T — A > bkl L i
- HEE AT ICERE L TWw i
HEL (ZFy FINV

oD, AT T T U —%
2\) JEAEMTE L

MARE) 2 7JIJ b f‘le)l

CBEREHT IS DEMBSOK (A4 T7A) ZEMNT 5. %

5. BIFIEDIRET & EHORE

(1) FIFIBEOHET

IEMICA DM %D > TL S
FR L i j_cj:j]‘lﬁﬁl ]:%E “Em*}luj‘ﬁ\ 5

it TNEF 2 & - Tl
728, HLRER DR AT
D72,

S BAGRIESIITIDE W CTHEMITH V. 4 lalix
AT N R A R— VRIS, Mo 5n5b L)
Vﬁl@%“w’iof%ﬂ%hﬂh%ﬁ#ﬁﬁof<
B o BEEMT IS BEREHT I T - BEE ORI L VIS
TR B 70, BERRHT & FraHi & 2 % 1 72 IKRE
(Case5) THAH~NL% <®m§%ﬂﬁL%Wé@fﬁ#
BB EFHIITRA Do LA L, AR OIEA ) $ 0

BERRHT & Frakr 2 o R IF 7 REEToa > 7 ) — MTRE
ﬂib(&Wo%;T\%$ﬁﬁ%%%LOOMIﬁL
FEHAEWT, YPRIUToBTIHFEEZE 272 (R—2,
3ZH MREBBLTOLOTH Y, HHHEFORARL

FTHEPERLZoTVD),
F—1 BAREELEE (ERTDEE)
B A R wOE ® W &
BEREED  RITERTE HiE & BRa bt
INF
I I . . -
Casel R
) MBI
PR IEAE MBJ<m2¢%M< BERLH A OHT (I ERIRIL % B <)
'_]W(f}“ﬁf S’QK[%[?;) ' Vo T R
i 1 R
Case2 Cffi*— (fii 240 rfl"( ) TR
W (MRS )
ety (R £ ) =

JLWEED  AITSEATE

Case3

Hie (RS e e <)
NV T

IRHL ($TAKE & & B <)
e ‘Haﬁ‘ﬂ k<)

PR ST

WA (YEIEER)
(=) T

JENEED  PASEAT & B v i) I 50 45 AT
ﬂkﬁ | e |
Case4
flioRAEHT
NG FRIEATE aF} Tk H [SVIII (/\/1-%6‘0) SAGA BT (FTHEE SRR Z B <)
& E i BE i
i i — —
Case5 ”&*é."ﬁi (s )

U35 H7 13 Case 1+Case2+Case5 THEA 247\, JLIEHT 3 Case3+Cased+Case5S Cikaf #1479 o

) WEEMT DR

(ke LX)

63



EEB%T51v 2 - 150 1000
650 BRRRIKNE

RE3V7Y-}
is1v70-+

1#H D19
[ FL) | B8
&k
Erika 1) -7 (M) (gggégé)
(EEAY-THURA) BokE i
0 600 9p[100
800

H—3 EHEITOFIHH#EE

it TNEE (GH9%)

ORERZIRRIET (BE &A1 & ) 600mm)

ORIz > 271 — ME> 0 (IE50mm)

LM EMT AR (A VT & &6 7o — 6 485%)

DOBERE FHIANOIUE RIS (i)

LA VR~ OHEHTIT T (R )

ORI E FTHRRE R B <)

DIMERIRIER AL (FTH Ak H SRR 55 % B <)

®ILMEERRI T > 7 1) — MTRE FTHHBEEBEZRR )
OFENEE T - BEmfi T > 2 ) — MTREE
OUUA T OFHE (BERE EHTE & B3 M) B L O
MRS VT

DB RE 8K & BRI S D &

@FT Bk H BRI P i

@FT Bk H SRR RAC ) 5 4L7

T BREEEBRM T >~ 27 ) — MT

(BN RIS ES

LAL, ALHIZGBFRTTHRLL 2T NER 5 7%
W7z GEATHLM ORI & R B ICE 2 5 E LR
WL, TﬁI‘lﬁEli%%%ﬁf PGSO TG - BEER D >~
) — MTERZICHBIRRZ I 52 L & L7,

A \f\*ﬁﬂ@ﬂlﬁﬁ IR O IR 12 LAT & 7%
W7z, BEERIRMOUMIIET AR % - 722 £ T WG
WHEHTIZZ > 7 ) — FOITHRHEEE N SEE LIAE 2T
NME% 5w, LALEDS, BWETIIHD L idwv
A JEIZHLY AR 72 BUE WM 2 S ARE Y5 B B AT
Holeh, EERIKEELIZR-722 8T, ZORET
Ryszercar,

FEBICH T 24T > 2 MEF 2 LT IR,

64

T T (S0 1)
OILNEEBEMTALRE (AT & —FE2%%)
@wmﬂrmwm&%<ﬂ%ﬁ54®%0
COFILE R A Rk 7 L7
@%ﬁlllm IR > 7 ) — MTRE
(F#kmH A 100mm % 5% 9)
OIFH A - BEmf D > 7)) — MR
OBEZIK WWM($%M%ﬂihﬁMm)
ORERERI T > 7 ) — ME> ) (1E100mm)
@A WHEHTIUT VT 3B & OSBRI )
@ELA R~ O Hl S AEAT U 1
0Tk H &R I I 3% 1
OBEZIRM S G (8577 1£650mm)
QIEMEFBRI 3 8k 3% G (8471 £650mm)
Tk AR R D 575 #L57
WITHEEER 2 > 7 ) — MNTE
(BEINITRISTIES

Z DNt TMEF TR BE IR RO EI W3 205 9 i R R =2 >
7)) — MTR X VIEC, BRI ORE 2 A TE 2w
WKETHRRMOEH 2 L 2T E % b khv, 20700
PGB O EHMHE v F BRI G DL 2 LATT 3‘
Bl bo £ 2Ty HENEHD & BERE ORI F 8 (L %2
Y, ERAMFET WL L L,
ﬁii&h”:l‘fn{‘f“ 07y TREZMR T 2LEPH 5
v R ST IR RS TR E T L AR TE T,
%@iifu7/7&ww 2 bo Fo, BERXESHMIE
IR 5132 ) M BEENH Y, 7y TRETEZIEDD
My TEHrE L ELDLI LR D, £IT,
e Eekm b L OBER B8 & DA IC L D RE 2
LEATw, 7y 7RE2MR T2 E L7, 7 v 7RI,
HHEMHSRROMEEZ TE2720/h8<F$5LI)D19%
185E L T600mm& L7728, HidERdD2212 2w TIAAE
HIBHIZTT vy 7ROBELITH 2L & L,
(2) EHORE
F M & FRET T AW D E L D720 OREIEMATIZ, T—
1057 — A& L7z, ME%HiiZCasel +Case2+Case5THE
A& AT\, JLIEHT 1L Case3 + Cased + Case5 TRk il & 17 -
72 (RS L3 54T bAkH RIS, LT 254
RIS GO TV o i LIRFIZEMBIGE b, i
WA 5012 % B 2 & H 5 Casel +Case2 + HLAR B D

i No.16



WM EIC L 2HMBEMOBEIITDRENI E L LT,
BEEEHT OB ICH 720 . BIEER T EOWET IV
SHFEABIGMEIZEINL TWAH 2 &0 5, I JJED
W B AT IS T BEREAE T O TR AT g B AL 52 1t %2 8
(%) V2O &, 13 H 72D 2750mmD L — 2l 12
fﬂﬁiﬁmmﬁ oEtEiTI e L (B—4%
M), ZORE, ZOLEMOFHPTIE, WHIZIEHT 5
IEHEEHECHELTIRE->TEY), MERNI L

iRl L7z,
9500
500 8500 500
[1000_ 3250 3250 1000 ] L—3—Y

g

T h
llli

GUl GU3

1000 3@2500 1000

4000 S 1T B WA (A )

EREFITED L — WA (EHE)

2000
54
0.8
1.0
1.2
5000 R I & B R A
50 laaso | EMEHIC LB L— >R
w#

M—4 L—#HEICLDEFEOHRMR

. BEVEOBERE

(1) BW & UEENT - R

HUE T I, T 3030 TR 1 TG T 2 & 8 L THLE
HIAMANZ EEHRIM AR E S A TBY) . TRICEDET
T o7 (B—5%M), 1MW TRICIZTH A X0
ANV MLAEERMEA TSN TE Y. Tl
THRCBGC TR L OME VAR LIEHOY 1 X
WCHERT A2 LT, BLEREERINTE S EER TV
£I9)THB, LhL. BEakBERMMEICL D F v V=

%'&’5{@{]* I“ Bl jﬂépﬂulﬁgitnﬂl )I/_I\/) uk*ﬂ@nlul \lﬁﬁ'li[g)

DFY OFH AL
HtHT

?’J‘ Bk H R E 2

g —’ri&gﬁ“}\x <

(5B > THEN L 72 BIsFE M DAL

R E DM S AR O BER AT O R
WV MLEBIEHG T2 2L & LT

AT D f R 17 T v Y DAL
CBAEVWHHTO TS vV ERIEE R E LA,
ko D70, HRMHTIEN > T

ERSKTHEIIOMEVHHT LV ETHILEL, £

D@ SIEHEFERE SO 572012
) 7O S EEHIRD 12
72 TOZLIZED,

T,

X 5957

120mmé& L7z, ZL
ZEELI12mmE L
N FE1E70mm (80— 10mm)

) (BERRR RS & PRI IR UE D712 & D 40mmit
BEC % DRGNS 5 ) FHT EDON FE L DKL 2 525,
FEHTOMIMEDNS CHIFE— X 2 M EHT L LD/ S
{72 B 7O ERIEEIZ 0 v &R L 72,
129.5 12635 194_5‘>
- {[
1587.5
hs 13735 1395
887.5 700
o ~263%
L8\
=i T j‘ - = il \l o =
J R 1IN - Ninis ;
SR8 e, A o e 13 8
g8 B d (1] | | 2B
‘g g | O HE e |
& e
&9 o
165 . A(ﬂ A-A
129.5 1263.5 945 = E_:Dl

0" BB %R 1:10

60

|
/
6 i£>

50

#OFRRF+ VN9 VERVNREET D,

)vb)y

it wR 1:10

Level

H—5 M) & EHT

65



3. HHSRHEHT O WU VT & T % SEA AT S 1R
(AT 9 728, EHTOFEMNT E 72 AR A RMEHT OEH LTI
252 2B/, 2O EDD, HiERHHTIZAEH
THEMARDICTITEHTE 25D LEZ b, filiwmit
HrOBEHIFT BB ORI, &%, EWEICTT > 72,

(2) BRhi

RIS EAE R LS HMTH), a>2) =D
FTHME S ORI R T wicd, £ 2ICRE
ENDHEMHOMTHEEOBIUIIFFICHEETH L, AL
HTELH, COMFFTY 70— XEHE RIS T
W72 RS, BRI O MK TR (IS B 5T REE 7 &), HET
MB L ORI AR LA ETRETILEIH D |
e O#FRERIIOVWTHERF 2T (X—2%
1) o

ARTHRIIE— 6 DL ) IR THRAICKES R D7
O, WMFALED T A ¥ DA O E sy AT E O T %
MIAZLllhb, £2C, BEMECENZBES,
SREEDSF S5 (BRI FIREES 1B S i A 7 Vi

WU PERE ] iz L CTwb) ThbH Ik xfhic,

M TR L ORFEWELSFDZ ) v Tl T 52 L &
L7zo 2L T, BERHTMIEREFENORY A TE L, #
M H RS 7)) — boORIZHDAL 2 AT
TEWBITHbI 7)) — MEEk/hSLTELHEDD D)
BB TOBTHEICHETTVDEG~D A1) — 7T
EEIITHTITZH)AY A TL LI

FAHCH oo TE, MFOEPENF12%8R 5(&ET
[l —frfE) 7z, Sk TR o [HL%IEKNS 2
BHEE | # 2B L. FOFFIRILNEE BMOK
80% (120N/mm2 2 X 0.8—100N/mm2F2fE) & & L7z,

7. BhUIC

K TIXIZBIAE, Qi LHoR @28z | EE23%
WMRMELREOH ETOMERLR L, #HFDOmLVWPT
THAHED LN T Do PRI T (S R 3T 12
Tld, PENEHBEMTALEE AT T L LIRS IR U 3%
ﬁﬁiwﬁmﬁi#ﬁkﬁbnfw%tzéfééo
Lt b BREMICHIB I 272 &, BHFEICHET R
BT ERFH)REETY,

i VL

®—2 SHEHMFORRILEE

WM F BIEMTF 21— THF

% At Bt Bt Dit Ett Fit
wI=597 FDY) v 7R%47 FD7V) v 7A%47 NKE# (zvyo-Z#E) [KE N SBRi U-X%47

BB

—re——
; [ P
s ) gy |
nln ' L Talmllod
@ 1|
wI& 5’1\37) I Lichst K | Rk ZRENOGFENI LT (RS ER LA THG L HRREZ MO THB Y (P L) LICHHRLMBA |k L ) LIEARR Y — /
AN =T EELT S, TA) =7 &1, BEV ) LEHEEEET 2 I LEHHEEST 5. Y= TEpSE, ML L | EhsE, EOBMICER
B ICEST S EFRITHET S bIHHET 5. FEY Ty b RAEHIL gﬂ;’,
kR
{SREME  |JEO7TMIE | F A = F %% F %% F %#% - - F%#
PEDE (20— 74EIB36mmEg & | A Y — TIHEH0mmEg & ([ Sk & 17 U &k A1) = 79EHR2mm TH | R — TIEASOMm T H
b, #AsDE2smmiE %0, MARD E25mmiE h . HASRD E24mm B | D MR D IZ1Smm L
| R | R Lk L
Zofth [BRTHRETES. [ [/ LHhD10%RENERIZS [k = FRFOMLTIE, ELY
VT, BFHERIC L b1k N DSRIEERE A RIET
ExITH BhAhs,

ML 150f& T/ H 2001577/ H 6008 AT/ H (4 Y#iw) | 150687/ H 150157/ H 2001577/ H 300f&AT/ H (F V&)
1I8=F 42N I8—=F 12N IN=F11A I8—=F13A 15—=7 13N 18=7 42N I8—=F 12N
SAFOHI100mm A E (R ) | FHOH100mmAE (1) | FHOHI100mm L% (R 1) | Filho iH100mm L HMOHI100mm L E HAEOMSOmmLE (R | SO H150mm L% (R
— 7 }160mm) — 7 5105mm) —7&91mm X2) } — 7$50mm) —7E285mm) K fioa s

Ay s = MIBHAAT 7)) = MBDHRAATELC
BLIEbfE* TEbaig e,
AN NKE#01/38E NKE#01/ 3428 NKE 02/ 381 BEEFEGORMAHLE [NKEHLFARE NKE#01/ 38 NKE#m2/38%
B abAr 0 O @) A A X X X
LAFE
iAo N VN X X N
¥1:42TDI9(SD345) (2BIF 57— srr-w,n %3 0 EMTEERM. 4300060 A AE L TV A,
2! PSR [SMRFRS | LA¥S (S572) | 2815 WA 7 VD ELES ¥a:ars) - MIEDALIEICEY, BHTbI YY) - MEERDES(TEBRIED DS
HhEl 27z LCTwa I EERT,
66 HHHH  No.16




53170

9539. 5~9546

3250

3250 1000

1342.7~3499.4

900 8539. 5~8546

500 841.7~29%8.4] 500

S318D

L&

Lh8Z® 80mm
DU—h&RE 19 0mimi

80mm

PRIPILN omm
S0V )— R 200mm

el

3536, 9~~5533. 8

3035.9~5032. 8

S319D

P2IPIAEZE 8Qmm

FHHIU D)~ NERRE 21 0mm

|§Sasasaszs)

H—6 $EtFEL—>~v—UMUB

<S&FXW>

1) %l dE s ot o SRS AR IEE, PR 14E
10H

2) HAREKGS | BEERGH - WS, PRS2
A

3) WA EIAERET A N T A (B, FTEL0
A

4) B PG E O A I (E), Fk
64E4H

5) RS D BAETIRET, WAIST4E2H

2000.11.1  “ZfF

LR 12 351 B BIRAG S L Y & 9 T oReat OR@irg LX)

67



EE

BEESASEEESI0N/ mm2IP R OB RS LU

BEBLIEERERS (€D 1 -

B H1E)

Tensile and Welding Properties of High-Performance, Fire-resistant
Steel for Structures with a Tensile Strength of 590 N/mm?: Part 1

Norihiko TAKEI

T

“©r o e il e
Hiroshi HIRABAYASHI

Shuuji NAKANO Kaoru YOSHIKAWA

Summary

Recently, there have been many reports on the construction of steel-framed buildings using fire-resistant (FR) steel.
Because the strength of steel used in steel-framed buildings decreases when it is heated at a fire, the Building Standards
Law provides for the protection of steel by fireproofing. FR steel, however, resists high temperatures and thus can be
used with little or no fireproof covering. The maximum tensile strength of FR steel has so far been 490 N/mm’, which
required thick FR steel walls for box columns of multi-story buildings. Therefore, new FR steel with the higher tensile
strength of 590 N/mm? has been developed. This paper reports on the material and welding tests of this new FR steel

before it was installed in a building.
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A Lower-Cost Cable-Stayed Bridge

A R BE B A B
Kazuhiro NAKAJIMA Hiroyoshi NOTO

Summary

A cable-stayed bridge is a type of bridge that consists of main girders, towers, and cables, is flexible in design, has a
high degree of freedom, and excels in both mechanical rationality and economy. A diversity of configurations,
moreover, has so far been adopted for this type of bridge because it can be erected using cables and has relatively few
restrictions on the side-span to intermediate-span ratio.In our model in which the main girder was propped up with a
steel strut on suspended cables, this bridge had far less deflection in the central span than the basic model thus
indicating that the main girder section can be made smaller and could thereby reduce construction costs. Moreover,
another model of the above bridge but with inclined main towers had a reduced bending moment of its towers, and its
overall resistance to stress was improved in balance. The analysis showed that the proposed model would pose no
mechanical problems and it would reduce construction costs. This paper proposes a new type of rationalized cable-
stayed bridge that is cheaper than previous types, and compares its properties with a basic model.
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Features and Effectiveness of the Optical Strand Monitoring System

A
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Hiroyoshi NOTO
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Kazuhiro NAKAJIMA  Atsushi SHIBUYA

Summary

The optical strand monitoring system (OSMOS) is a system to efficiently maintain various buildings and civil
engineering structures to ensure their long-term safety. This system measures and monitors the behavior of structures,
uses the measurements to evaluate their durability, and predicts when special maintenance or repairs are needed. The
OSMOS is an advanced technology system that captures in real time the continuous expanding and shrinking of
structures using strands of twisted optical fibers. It can easily determine when a structure's properties change, and it
monitors these changes over time. This paper describes the features and effectiveness of the system.
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Changes in Yard and In Situ Welding Technology Applied to Steel Bridges by Miyaji Iron Works (Part2)

—Non-destructive inspection, contruction and deformation of welded joints —

Takanori MURAKAMI

o=
Takao NARUMIYA

Summary

The previous paper (Part 1) described welding methods, ways to prevent cracks and improve the quality of in-situ
welds, windbreak facilities, increasing welding efficiency, and other experiences from Miyaji Iron Works' more than
30-year history of yard and in-situ welding. This paper continues from Part | by systematically summarizing the
technologies and methods not only of non-destructive inspection, which is indispensable to insure the quality of in-situ
welded joints, but also the methods to prevent welded joints from contracting and deforming, which can affect the
dimensions and form of steel bridges. Both the relevant literature and company experiences are included in this

summary.
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