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Proposed Steel-RC Hybrid Continuous Rigid-Frame Bridge

R A SN
Hivoyuki TORIGOE Isao SHIMIZU

Summary

Unlike a prestressed concrete continuous rigid-frame bridge, a continuous rigid-frame bridge whose steel beams
are connected rigidly to the tops of the reinforced concrete piers is a hybrid structure which enables rational design
and earthquake resistance because the weight of the beams is light, and small-scale piers and foundation work
are possible. In addition, for the field erection of the steel beams, cantilever erection without support at both
sides of the rigid connection on the pier top is possible, resulting in highly safe erection work and an economically
favorable structure. This report introduces hybrid structures with rigid connections, compares different types of

girders, and discusses erection equipment.
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Quality of the Heat-Affected Zone of SM58Q Steel When Using

Electrogas Arc Welding

A S o
Takashi ITOH

e P HE
Takao NARUMIYA

Summary

With electrogas arc Welding quality assurance is required for its application to 60 kgf/mm”® class hightensile
strength steel as the input heat quantity is limited. In a previous report, the results of its qualification tests were
favorable and there was no problems in terms of its quality assurance.

In the tests presented here, in order to confirm the above results from the viewpoint of welding metallurgy,
electrogas arc welding was compared with conventional submerged arc welding and the effects of the quantity

of input heat on the base metal are discussed.

The results proved that electrogas arc welding is superior to submerged arc welding in terms of its weldability.
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H-type Steel Column-to Beam Connection with Misalignment at the
Horizontal Stiffener and Beam Flange

5 g oEr = R B Rt
Shohe HARA Mutsuo MIYASAKA

Summary

For beam-to-column connection of steel structures, the column side is reinforced with a stiffener at the beam
flange. Normally, this stiffener is installed so that it does not cause any misalignment at the beam flange. However,

if assembly accuracy is deficient, misalignment can occur.

The effects of misalignment on the strength of members, stress propagation, and deformation of the framework
of members were studied by carrving out tension tests on model specimens.

As a result of these tests, it was proved that stress propagation occurred satisfactorily and the strength of the
members did not decline when the quantity of misalignment was within the thickness of the beam flange.
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A Study of Characteristics of Extremely Thick TMCP Steel as a Base

Metal and Its Weldability
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Recently, extremely thick steel has been used in steel building structures, where unfavorable weldability has

presented itself as a problem.

On the other hand, TMCP (Thermo Mechanical Control Processed)steel, which is used in marine vessels and
marine structures, has come to be used in the above field.
Tests on extremely thick TMCP steel were performed to confirm its characteristics as a base metal and its

weldability.

The test results proved that TMCP steel possesses favorable weldability and mechanical performance, and
therefore there should be no problems when it is used for steel structures.

1. @ELsic o oS-

AR SO EEILIC s THH S N AHROES B | AE | RBARRE P HERF T
pe. WRTEC % BN BB, BER. BITEO50% o — e —
HRZEEN E 3 B b LB LV ELNTHY . 3 ST 13g] 110 |1 |1 sz 2200 4=
PR LA  IEHEREOEINL, BB OIL, KAR " ez gl 1 |1 L1 |1 |uszzzor 148
BEFEOFEMEE, BB L EHSMEEENT E S 2 gl 1 |1 |1 |1 lusz3inaze
&, _ AR TR Pl |uszezon 18

— 7. BAERTD SAGH . EPEREE P SR e & A e | AuERAET2om 14| || || || ) |NISZ2201 145
= AHL 5 2 417w 2 TMC P#§( Thermo-Mechanical - A2 g 111 [asz2200 145
Control Process) #¢, BEEHF OWITILIZ v, Z D% .. L oJLARE ERRRN AL
FTLHbNEHTWD, L i b MLRENENE R .

22T, MR MC POy REVPRFIE & i £ AR ol .. SESREELL . L.

: - %5 FRRET2om I | | I | JISZ 2202 4%

B, BHMRBE YL 7 oA T R, ZERT z | % e Tl e Lizamms b

Te— P FT— 7 EHORABRGHLE, —Hti % ki " (T2 T [ lmean o=

2R HBERE, VT FT— 7 (—ER) 10k ® T T T o [oszezee 4%
LR EIT L > TIZICHET 5, 5 L |t Pl [ | usz 22aa
& [ t/2 | | | | 1 JIS Z 2244

. £l L Clu | |Jisz3ize 38

2. HERMH EiS ¢ - (1|1 |jJisZ3ize 38

AFBNATMC PSH#IZHE S M50B T ME I3 Bk £ — fﬁf& (L: _}E#gﬁﬁ Ll | isz 3060
A—Att, 50, 90mm, Bt 40, 80mm A i L T ik # onl L |mmFe 2|0 |0 ] 0]

T, ME | o |smmEToaze 0]

R RN, B S MO LD L &R L 72 *ATREEEBRIE, | HA3KRET D,
(F-3%ZW),

* Fa A T R R * ok ok RS T T A AR
* * AR T B A E TR R L

33

* ¥ E




3. AROEBRRUFSE | 2D
MLl 2
HEOMELCFEIZ, T— 18I RBE—EE, £ 70, Ba_ ____l__\_ st
2 R R R BRI 72, mitelen .
B — 11 FemalR ik & R RIS, ©— 212 IR ﬁii: T _ 8
) . 5|5 (FE T 2mm) 2
2E 1) = KA — LN A | %575 2o — L
SR D) RERADET— V) (HIFEHOH &R T, BEAMEIBGE) i == o
e e 5 == ¥ : £ BRI S T i
uh, tﬁr*ﬁﬁl{ﬁ;m FR=N %HT;LMS?IH:E D, ﬁ?’fﬁ b R (2w E‘éauqzﬁgm;mnz; i) 30mm 2
BEg s ) RO niEsl sk D iz 2w T, T—f‘ﬁf‘fﬁf*'ﬁ“i) Depo (t/2) Efﬂ n
! i i il-l_!_‘ o =
). BREHET S y (mmTem BB s g
Bond  (1/2) =5 e
4, BEXH anm xET ==Y a
HAZ  (t/2) gi gl
- 3 ICAWBEOEEMR, BRI EEEE 2T ey - ———Ft - @
+ il == e L =]
HAZFLIES | 35 A ';l"[ 2
(t/2 & b $ER) P AS =
5. MRERUER Sl _
HllBg &l
AR THER SN TMC PE#ORHEIZDWTLLITFIZ -1 BEHBRAIRREE
*2 BEAEN-EE
g B ' ) _. L2z T L 23 _4;“7'7_—“/‘1: ﬁr‘/j——‘mf?'v—|
.. ¥ = T P (TB) BE (+38)8% | T-oRE | SrT—smE
_ _ i1
» # O | =0 | =1 = | LT | Y
) O _ﬁﬁﬁ
HE (S M50B) a0 |50 80| 90| 40| 50 80| 0| 40| 5080 |0 a0 50809020 50]s] 90
SEREv—2 Ca|cs|ce| Cco|E4|ES EB|E9| W4 | Ws|Ws Wo|Sa| S5|S8|S9| T4l TS| T8| TO
vsn0. Ea wscosss |t o | o ool ool
Js z 3101
HFI|R JIS Z 3121 2|l 2| 2|2|2|2|2|2|—|—|—-|—-|2|2|2]|2]|2 2| 2
+¥315k wsse(HFEIR) | | | | = ==zl zlz2 2=/ =[=[=1T<
FA FET 2mm JIS Z 31 1 I I 1 I I I | = =l=]=11 I | 1 I I [ [
5l & t/2 JS Z 3111 ool oo =l =t=1=Fs] ool o]
HET 2m JIS Z 3111 I | | I | 1 [ | | | 1 I | | | | | | 1 | |
iy | Depo t/2 1S Z 3111 1 T T T T T T T T T T T T Y A T YT Y
Bl oo | ZETzom | sz [ [ o[ o[ o[ oo
= /2 JS Z 311 Clv e e
EBTF2m | NS Z 3N A T T I R T T I T I N A (IO AR A A
| Haz /2 JIS Z 3111 1 T T T T T T Y (O A
L] i) JIs z 3122 2l 2|2 |2|2|2|2|2|—-|—-|—-|- 2'2 2| 2| 2| 2| 2|2
+ T M msse(HRI) | - | — | - || - |- |-|-|2]z2|2]2|-|-[-|-|-|-|-]|~-
HAZ #LH%3138 Jsz3 | = —-|=|=|2]|2|2|2|-|-|=-|=-]2|2|2|2|-|-]|-]-
BELEMIIE Js z 321 | [ cl === = e o === -
& B E & JIs Z 3101 EHE L & FHMB/ERT, 50, 100, 150TH | k=
#o YRIL JIS Z 3158 " & 3 AEM

34

#EEERRA (I HIFET D,

iR No. 5



_P=240 i F-3 BEEHR
ks . —un - -
= I — — e | mmp | BB R
50R ¥ _H__A - N E{ T BEAE| EEMH (AY | (V) |fnm )| B % B &K
gLl =) , 280 32 | 15 T 35
o 5 o = a | s zg (€S2 IS "T‘
E“;gmmm;l;ﬁ; e TR B Bl 5 e THINGE| P NN oo [ an | o M
,E'ﬁ_._jﬂ%,. - - 40mm, 50mm | 370 | 48 | 1.5 L& (KE)
________ L/ Esia0L T \-————————~E ! YMSSA 166 | [ 3 | o
;Hllﬂa‘-: 750 5 — = LS gw&; Y;-]E %1 (390 52 |2.5 ,
B0mm_ 9Q0mm
= [E=7) : 320 36 | 1.0 25
I . - e I I I
o 30| 40 [ 15| | %2 EHER—TE
& 5— 3 ALBI EIEEAE )] DIA/ X : —
D:Depo A :BEy— w0l . FER A )
. - s B
H:HAZ * TE I AT am | AL bl kP
B:BM 390 | 52 |2.5
F-2 JLiESIRERBAFRESR, ES - EH
e0" Y
FI%T 5, y7e-sk| v-o asg |80 32|30 ||| F
. o T—UiB#%| YF-15 800 | 40 | s0 *:_>
@ v—A—H—2HOHMEIET 2 ., #EH oS =
; — - 5 _80°
IEBERA TR B W R @D S e v,
LaL, 2 7ol (BE—1) OREHHOZE vey
LR UFERIEICREHBH LD, T wrorgs| YA sae T T
] 5 MNSH-52
K- 4 DLFERTEF R TL b ok, W, it 77 EE 1800| 44 | 50 =
.5 9=40°
ZHU CHM R EET AN EZ TOEWIZLES L T8.99=50"
#OYR| FHE
DEHREZND, st | Lseas |150 F
PEAE I Lo~ R F B BAE £ £0.05~0.1%(K\, BEE: | 5 b |0 5 g
iz, TMCPHioARENBWTH 2 HEHEENN
FEEMFT TS, #5 EHEFN
@ T—5I0RT 8 (80mm) IS HFERAGMD ; ol 70° e
KELLODH - 2h0, UL LI EEERE i (mm) ﬁ(LJtC)E E(L&C)% SC/SL
T F o TIREE + H o oy i 5=
Witk s TETIF LN AEARDEN, )bt o oy 2 i
GG SR D WA Em - ZITTwa bt iibh po - ' "
3. ZOMOMITI= DV CIRAIFTH - 72, P ¥ T e
@ F— 6 cBHgIRAE, B— 3 12EH— Bl 90 1.2 1.9 .01
TP FTNLRECHERTH B, gk A —h— AHS0mm 90mm B 40mm BOmm
F4 HREOI LS — HMEEIEERITER
(Wt%)
i 8 C Si Mn P S TR Fefh s | BlERAME | @ U | BEALE Ceg
(rmm) (Kgfem) | (Kgf/mm?) | (Kgf/mm?) (%) Y+R(%) (%)
i sge—+b | 013 | 0.19 | 1.10 | 0.009 | 0.002 27 39 56 26 70 0.33
(sM50B) | t/as45 | 0.13 | 0.19 | 1.10 | 0.008 | 0.001 - = - 0.33
- se—+t | 0.12 | 0.23 | 1.30 | 0.007 | 0.002 35 18 52 28 73 0.35
(SMS0B) | /445 | 0.1 | 0.24 | 1.32 | 0.007 | 0.002 - = - = 0.35
80 se—+t | 0.0 | 0.27 | 1.39 | 0.006 | 0.002 30 41 55 34 75 0.36
(SM50B) | /4445 | 0.11 | 0.27 | 1.38 | 0.006 | 0.00I = - - = - 0.35
90 bl —p D.15 0.28 | 32 0.01 0.002 27 a0 56 34 71 0.38
(SMSOB) | /44345 | 0.14 | 0.28 | 1.32 |0.009 | 0.002 = — - = 0.38
Bk A —H— A% 50mm 90mm Bt 40mm 8Omm
HWIETMCPH O 35 35 L MO IR 35




&5 % 100

36

Ll ARIFS0mm (L F514) A0 (L F574)
=BT
| mm
Ty :
e ANy
| /4t s WY
I/2t
EH-| IEMSHEE
£-6 BH5|EAR 0k
W OE | mm | MRS | BIEEE | Mtk | @ U 60|
(men) (Kgf/mm?) | (Kgf/mm?) (%) (%)
10 L a7 52 72 36 T
£
© 38 53 72 35 3 1
50 L 40 54 75 28 Iy
c 39 50 77 34 E 0
80 L a4 58 7 35 4 a0l
c al 58 71 30
30 L a 57 71 21 "or
c 41 57 72 28 LI T, T T O O [ Y (T S N [ [ T 5, O, B I B
PP 0 0 5 10 5 20

DHE (%)
E-3 EH51RICT — Ea#R (t=80mm)

Hib i No. 5



B ALESIIE D (2 B3 2 XF T 2maERe, 5l
BB IER— TIoRTm . WEPROMED X
LS TRz R L Twd,

iz, B—dlomnTWERFMOBES 5aL, &
J§ T 6l X A ch e B o AR i W il A AR S

Hb,
#£-71 BHAES|IRAES
WE | AE | FEmAEE | BRE | SIEME | BRI U
(mm) (Kgf/mm?) | (Kgf/mm?) | (%) (%)
FET 2mm 37 53 71 34
L t/2 6 51 70 3l
40 t/2 * 39 51 76 kL]
C =BT 2m 38 53 72 32
t/2 36 51 71 32
HET 2mm 40 54 75 28
L t/2 kL] 54 73 27
50 t/2 * 38 53 71 32
C *ET 2m 37 54 74 34
t/2 39 54 73 32
FET 2mm 49 62 78 26
L t/2 40 55 73 29
30 t/2 % a2 57 74 33
C #ET 2m 45 62 72 26
t/2 KE:| 54 73 3l
=BT 2mm 47 61 77 26
L t/2 39 55 71 26
90 t/2 * 38 54 70 34
c =BT 2mm 48 62 78 27
t/2 38 55 70 29
* | EiEbg, fhIIEZI4¢
220 I
210} T =5om
__200F .
2 190+ 1
= 180 % !P )
T 170rA Y # AE R
U160} /
B 50 o M e
A = A O« ;
2mm iy F L
(a) #HE t=40, 50
.
s N - t=80m
210 \ — t=90mm
_. 200 ;
g 190
= 180
- =
o 10
1B 160
150

(b) #/E t=80, 90
-4 BSHEs (WEHE) >

WETMCPR O BT B & iERIE DT IE

I, MEAGMIFERENY I Josic e i
HHELTE), TMCPHoOMELE22L9 %
FIHE2RTHD,

72, R— S ISFEMARIES 005158 ) SEEE DR
Y, HENDENCLIZEFIZIEAFRLNAT,
LTS %R TIFFIC R Z R L Twa,

#-8 BMIREHMESRAER

wmE Mefh s |5l Z | BALE Y
(mm ) (Kgf/mm?) | (Kgf/mm?) (%) (%)
~ 5 - 74
40 = 5 - 5
- 50 - 76
38 52 73 76
50 37 52 I 77
38 52 74 76
40 55 72 66
80 41 55 73 6
4] 55 74 15
6 54 67 75
90 37 54 68 75
36 54 67 77
* [ EZEIZI0¢
#£-9 B ERERAE
= TRUN T )L F — kgf+m
B oy | PURGLE | 7510
L 2 3 iy
®=BF | L | 23.8 | 24.6 | 23.9 | 24.1
0 2 o lc |89 | 193 [ a7 | 18
L | 29.9 | 27.0 | 25.0 | 27.3
t/2
c | 1.2 | 142 | 155 | 13.6
wE |z 15.9 | 16.9 | 18.5 | 17.1
=g | L | 220 | 2.1 | 21.7 | 23.3
2mm |\ ¢ | 26.6 | 28.7 | 29.0 | 28.1
50 L | 25.4 | 21.0 | 23.9 | 23.4
t/2
c | 203 | 204 | 239 | 22.9
wmoE |z 7.9 9.2 | 17.6 | I1.6
w@F | L | 340 | 31.9 | 33.5 | 3.
Zm |\ ¢ | 25.6 | 32.5 | 29.3 | 29.
80 L | 32.9 | 32.8 | 24.6 | 30.1
t/2
c | 10.a | 10,0 | 12.0 | 10.8
wOE |z 4.6 | 15.3 2.6 1.
=BT L 18.8 19:1 20.8 19.6
Z mm c 26.8 | 23.2 | 29.0 | 23.7
90 L | 16.7 | 17.6 | 17.9 | 17.4
t/2
C | 153 | 16.4 | 19.6 | 17.1
w F Zz 6.5 3.2 9.6 6.4

37



@ FT— 9 12 B AR S @

ICREFZEERL Ty

RERT, WTRLIER

-

PREUL A1 .3

#reH Y

&k L

LR OF R AR — 5 |

LEE— B2

Jpe e i = SR

kDM i L Th %

Vo o, ¥ T EN
FTHOHMZBEWTL TG T 2 mmAE At 2 55 DWEINLHERTH) , BEHHOTROBERD
o Lol s mEiz 5 5, WiFTcz 5,
® MiFaBlc Wi, EmidfF (80, 90mm(t40mm
IZIE ) MIfiTF TR L RIFTH-72 (BERE—2)
UIHdean:ﬁ.ﬂ%U\ﬁ%\mT’J% o —— 4gm
o T . -= === B0mm
FEREO A B O Rz i) 1 SHIBAMREL T . # —-— 80mm
MMWﬁwD"wUM\U—wMQUMTm%HWLM | .
50
" | . "
SRV, B I )5 ] o BRI fE L FESRER 12 ol BERE
> Lt g B (0] 0 SR PERE L 16 R8I M \ BT o R
LRIFTHIE,S, BEEMETHSM - L TS EEL X BHE®L-55 44(D5016)
‘ - Wit 1504
LS, 0 bl oy
— - b B RT 50 100 150 FHIRAE
-_'arfn:o’)fi&;--'u"c:.;i 0, EREREOm I, E (28)
CAMED N B, EEEOSEEHSMIFTE E-5 # Y RbnitE(E@EmbhnE)
A ‘JjLE}
RIZEBEABOFE LRI DOW Tk~ 3, i
@O #FHo=r7o0@dBEIVTRLRETH-7 (B 3'0%“3') - - a0
—13). Lo~_. | | |- 50mm
B \\\ —-— §Qmm
el ~I —-— 9Qmm
250 e =
[ “hh“:’\
200 BEAE
‘ w7 —o5E
TBIEEL-55 44(D5016)
150 - W/ 170A
HE |5cm/
BB 2 RT 50 100 150 FEuSHE
A (F (HUF80m L 7)) = )
6 mEESER
@ EFEETIROM X BRIz H L5 0mm ) 45 £
DRAEGEREOWE L THFL 7 v 27 7iEE,
e /BT 7 —2 FT— 2 E®E, DABERE
D E LT e 2 HENEEOMS R o el

EN

REEE AT A [ s My A

Hv min=160, Hv max =220

Thh), +TEZV 7o A7 7THEECBWTIE
Hv min=140, Hv max=180,
YT e—2 FT— 7 iEEL
Hv min=150, Hv max=170
ThHh-Tz,
@ FikoiEmEiE S 540 b0 58I, TMCP
12 B T BGEENC I T OiRAbIZ R8s 65 11 5 A7,
R0 iEREMN T W g RS RI R T 28
E® 3 Il X7E#F(+FE)72 0(RES0m) ML RE) R Tkt ahmEIr e, 2

38

EHLEH No. 5



T =
T
bOHE R
100!
0D |10 20 30 40 50 60 70 80 90 100
TERE (mm)
(a) BEEEHAFBHWIBE
250 172t
= b . z Y} i)
Do R
= 150 _""7‘? M‘*‘"’; ')Pi ‘r'“‘ ............... - Jﬁﬂiﬁ
@ BM‘an&—WA—THAerM
lOUﬂ 10 20 30 40 50 &0 70 80 90 |00
FEEg (nm)
(b) #>FLUyTv—oFT7—2BE
wa = /2t
3
= 200
= =
T PLAPRLI L e, [T L, e
P
- IBU':";}“"' ﬁ\?‘\w i
= L HAZ——WA———HAZ ———WM—{HAZ LBM
100

0 20 40 60 80 o0 120 140 180 180
B (mm)
(¢) TL2 FORTFBEGFTR)
-7 KRR

EH T MRl H i, KD ABE
iThdHERFLMHEERL TV,

G fifEABROERFR—1NIIRT, TV 7B AT
g T BEE ik BIEC %2 EMIcH 5
DIEFEHRMERRETHED, TNTHMEICENT
B ERE L B ARHRETH S,

® T (—EBEdY) RV KL
(L BELiFEREs S L0 (BR—4),

EH 4
BT —LFT—7
B A 1 (AR/F90mm)

BIETMCP# O B R8It 5 £ gt

F10 EERTEHESRABRER

i | RS | BRME | W U | BEFGE
(mm) | (Kgt/mm®) | (Kgt/mn?) | (%)
- | d
40 - 52 | 5l BM—HAZ
39 52 48 BM—HAZ
50 42 55 | 40 BM—HAZ
CO: 42 55 | 4 BM—HAZ
L) -
= B 80 42 56 3 HAZ—Depo
42 56 22 HAZ—Depo
90 45 60 50 BM—HAZ
44 59 48 BM—HAZ
40 39 54 40 HAZ
38 54 40 HZ
B 50 38 54 34 HAZ
Tl RS 38 54 36 HAZ
(FR) =
] = 80 42 58 44 Depo
40 59 a7 Depo
90 | a2 58 57 Depo
45 58 55 Depo
40 — 54 - BM
IlL-AS = 54 BEM
(+38) |— —
m B 50 41 56 = HAZ
40 56 - HAZ
40 | 38 54 43 Depo
| 38 54 43 Depo
e S04l 54 45 Depo
HFT—=FF | LA 54 34 Depo
T EE —
80 13 56 21 Depo
| 43 56 22 Depo
90 | 40 53 32 Depo
40 53 30 Depo
40 36 51 44 HAZ—Depo
36 51 44 HAZ—Depo
50 41 52 36 HAZ—Depo
F T h 39 52 kt:] HAZ—Depo
H Il E—
F— o E 80 49 62 48 HAZ
49 62 50 HAZ—Depo
90 44 55 36 Depa
43 55 36 Depo |
6. EbYIC

TMC P& 4 sk iclHT I 4T, TD
BEF PR R i B % O il . FTE L o as . B
Motthg, BHEEL LR THL ZEMRTERZ LS
ZbNa,

LTIz EOMETHBETESE2T LD,

B I 2 W T

@ B OB R E A L Tw 3,

@ (ERIAIC R % B AL,

@ FERAHMIZ, —# A —H—OMEHZ RF R

BRELLOHBH - HMBZRIFTH - 12,

39



T RESFERABRER

= w | syF | BRIFLF—FH (kgf-m)
H O fif @ | & | 40om | Spmm | 8Omm | 90mm
Depo | 11.5 | 11.3 | 10.7 | 8.0
’Egj Bond | 16.0 | 24.8 | 16.1 | 13.5
;é’;ﬂ HAZ | 26.8 | 24.9 | 30.0 | 29.4
= o Depo 12.9 8.3 15.9 5.3
t/2 Bond | 28.0 | 6.5 7.5 | 16.0
HAZ | 26.9 | 25.6 | 30.0 | 26.0
Depo 12.6 1.6 10,1 6.1
BT Bond | 13.4 | 136 | 9.2 | 115
H$TT—U K HAZ | 25.6 | 25.8 | 29.1 | 23.8
T - BE Depo 12.6 | 13.9 7.1 | 10.9
t/2 Bond 18.3 19.2 8.2 1.7
HAZ 20.6 21.7 18.1 19.0
Depo 1.8 1P 1.6 10.0
R izimT Bond | 18.2 | (1.1 | 19.3 | 14.2
&7;ivr HAZ | 24.7 | 23.1 | 30.0 | 21.8
s m Depa | 13.9 | 13.3 | 18.6 | 14.6
t/2 Bond | 13.2 | 12.6 | 26.3 | 14.4
HAZ | 24.8 | 24.6 | 30.0 | 27.7
Depo 12.3 12.1 3.8 5.4
B ﬁ,ﬁf Bond | 13.4 | 17.0 5.9 | 13.5
I(;;J; HAZ | 20.3 | 24.5 | 30.0 | 28.0
& i Depo | I1.7 | 12.8 3.0 | 7.3
1/2 Bond 9.3 | 3.0 5.7 | 12.7
HAZ | 16.2 | 21.7 | 24.0 | 27.7
Depo 9.9 6.0
RET Bond 9.3 16.3
TLAT il HAZ | 23.5 | 21.6
(+=#)
mE ok Depo 7.0 6.7
/2 Bond 9.3 9.4
HAZ 1.8 | 191

* 1 EHEEERR (32 AL 0 HER)

I oMENECCERL T, EBEHTH
OMETIZ Y - Tid, FardEE, B2 DELBIETH S

634 8 HOtHIMLET 2 Z Lafithok E LAz, (HkIE#)

S

40

7S5 E7EHBBA
I ERE NGNS L O sUE R, BT L RIS A SR ) | IFENEEIC BT 2BORE L L
THHL LWAHOBEL, RRFEOMMATFRENTVET, HH A 2N DERIIHL 5720, TR
REEE 1% (R - SRR 35 & 09 4 dehts it o) 4 i
BRICHES TR L0, BEBEOTGEY - R ERBRICEMKL L) ET240TT, A i, BB
ML L, SRR AR ABIILET % Fedi 2 3 2 AER K27 .0kmDBIRTH B, HIEEEIZ, ZoABILT. Cif
CTHENZE CEEEE LT, 63ERMEROM AR BLET~ (. B - REomm bz ) TIEHIC%hL .

Mo EERRUE R E o — R e LTRSS L, —

FAZ . I A=A —lcw L THEICERFEORR A2 H
B L7z,
wEEIcOWT
@ iR ERRIE . SERME Y REFTH D | FRC
F kil B O AR K B
@ KABBEHEBOBMEHICET ORI R L,
I IR T A TR E N DAY, #FLMms
SRR REE AL TE D . M IS
M7 AR S L,
FHMCDWTIE, BBES ORI H L ViEK
E5IEN Hotied @i I, #HAME LY,
@ HETFEO B TOBEAEIL . BRI Hele L T
BiIFTH5,

LLE, TMC P8O & iE#SMIC > v CHF7ekS
RO—FEBEE LD, %2 LI &Mkt 217w
BIHEME L THELZWEEZ TS,

eIz, BHRLITIIC S0 SR %2 w72re
VT H AR SH R UER S B TERA 2O
fRE&EMICEERMEY) TOL VLB L EF 2T,

(EEXHD

1) #HEN  HAEMFIER S, $51930F 7884 ; H
T & A50% o iR D o AR I B 2 AR
HAHE S, IEFI604E 5 A

2) FEREBIYMH ; MR L HBIETMC PR
. 1988.1

3) HraAREH, BRCLC7Yo 20l ELCLC
R DR, 1988.4

FNEERE  wirili~ 5 - G HHHE O EE 1 Sz BT L F L GRS ERTTH Y 24 L 2 B%
SRUBHOREICIZH) BN L L 00 hD, OO % B LHES W2l <4 -2 (#48.4km) (3,
WIRT O TGS 72 2 — 2 2 M- TH T L ¥+ MO WS TEBE 1 SHICART 5, 272508 5 ) ¥~
ORI S REEE T, B FHLARSIEETH S, FIEEEHHE A < 20hEEL ) RRmEL NI h
D, J RAHER (F 5 B~ H6A) RN 2 3 M OBENE T, AU HE L TR SIS B R 5 L o —Ag
WOHFhFHDI2120n0ff 7 > 7HRE S L Tv5, (BIN)

EHHEH No. 5



B %E

BT EWESEIC X DRBN EBERRS

Deformation and Residual Stress with Welding Butt Joint of Box
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Summary

This paper reports results of an experiment on welding deformation and residual welding stress. Actual bridge
members were used in the experiment. All butt joints of top flange, bottom flange and both web-plates had single
V-groove and were made by CO: gas metal arc welding with backing.
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Verification of the Aerodynamic Stability of the Ohshima Bridge of
the Honshu-Shikoku Bridge Project

kB & R & RO

Lk

Tadaaki MURAKAMI Shinichi KINBARA

Summary

Oshima Bridge is a suspension bridge, with a 560m main span length, which has been constructed on the
Onomichi-Imabari route, as part of the Honshu-Shikoku Bridge Project. It is the first application of flat plate
deck hox girders as stiffening girders on a bridge of this scale. The shape of cross-section of the stiffening girders
was determined by two-dimensional wind tunnel tests for the completion state. Data to help estimate the
aerodynamic stability during. the erection of such a suspension bridge is very limited. Therefore, three-dimensional
wind tunnel tests were performed to confirm its aerodynamic stability during the erection and at the completion.
In addition, to ensure the accuracy of the tests, the characteristics of the winds at the erection site and the vibration
of the bridge in the natural wind environment at various construction stages were measured, and vibration tests
for the completion state were carried out. This paper reports the results of the measurements and tests.
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Static Load Tests and Fatigue Tests of an RC Composed Steel Bridge

with Arch Frames

& R

T N RS A S S

Takashi YASUMOTO Mutsuo MIYASAKA  Tohru SATOH

Summary

For an RC composed steel bridge with arch frames, steel plates (which are originally forms for concrete beams)
and concrete can be composed permanently, enabling the construction of an economical steel bridge with excellent

workabhility.

Its development and construction were reported in a previous report. This paper presents the results of static
load tests and fatigue tests on a life-size specimen, which proved that the targeted strength was gained. Thus the
test results assure that the necessary strength can be obtained using this engineering method.
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Tests for the Repair and Reinforcement of Joints on Aged Steel

Girders Used in Railway Bridges
LI 3

Takashi ITOH

s s ot
Tomio IWASAKI Tohru SATOH

idﬁ’q’z***

Summary

For maintenance of steel girders superannuated due to corrosion and other causes, repair, reinforcement,
remodeling, etc. are performed. For such maintenance, the relationship between the construction methods for field

joints and their strength has not yet been defined.

To determine this relationship, various tests were performed on high-strength bolt joints and welded joints of

the corroded steel girders of an actual bridge.

From the results of these tests, it was proved that the flame cleaning of contact planes is effective as a
maintenance method for high-strength bolt joints. In the case of welded joints it was proved that they created
no real problem if they were constructed with welding materials appropriate to the strength of the steel materials.
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Large Member Welding System Using Robots for Columns

(Excluding Round Columns)

H & — 5
Kazuo TANAKA

T % I #r
Maseavieki CHIBA

Summary

For welding the connections of steel columns complete automation has been difficult to introduce partly because
the plate thickness is large compared with the short welding line.

A welding device applicable to such a case was developed using a six-axis articulated welding robot which
enables continuous and automated welding in practical use. This system, which is operating well, is introduced

below.
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Panel Assembling Method for Bridges Using an Automated System

(PAS Series)

1)". ﬁ ;?(— * %
Takashi ITOH

wooE R HE
Takao NARUMIYA

Summary

Structural members of steel bridges were classified according to their section shapes, and an automated

assembling system was developed and practically applied.

This paper introduces an automated assembling and welding system (Panel Assembling System series) and
reports on an assembling method for hox girders which eliminates shop assembly.
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Non-restraint T-Type Cracking Test
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Steel Fabrication for a Large-Span Space Structure with a Complicated
Curved Surface —the Case of Tokyo Metropolitan Gymnasium

SO OB MY WO M BT o o fr e
Akio NARUSAWA Katsuto KIYOSAWA — Takashi TAKASHIMA

Summary

Tokyo Gymnasium is a large-space structure consisting of a large-span arch and trusses. The total structure
has a complicated three-dimensional curved surface.
This paper reports on the problems involved in the fabrication of the steel parts for this structure and the

measures taken to overcome them.
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Design and Construction of Melan Members for Long-Span
Concrete Arch Bridges —the Case of Beppu-bashi Bridge

APRHL 3 B K B R OR™ OB K E R
Yukio KUBOTA Toshio KIGOSHI Yasunari MATSUMOTO

Summary

The Beppu-bashi Bridge which is under construction will become the concrete arch bridge with the longest span
in the East upon its completion. For the erection of this long-span concrete arch bridge both the truss cantilever
method and Melan method were adopted.

This report describes the outline of the design of the Melan members which are in the middle of the arch. The
bridge’s bearing-shoe structure and the erection method during which the whole of the Melan members, 70m in
total, was lifted are also described.
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Rapid Construction of Overbridge on the Banking Area of Tokaido
Shinkansen Railroad Line

WO Wt W OB OE BT RO & B
Mamoru SUGAI Masahivo FUJII Hiroki KUWABARA

Summary

An overbridge using a new engineering method was constructed on a filled embankment area of the Tokaido
Shinkansen railroad line. With this method, the soil originally laid on the ground immediately beneath the bridge
is removed after installing girders with a grid structure, and a concrete culvert is constructed.

The key point of this construction was that the tracks had to be switched onto the steel girders, which were
fabricated and prepared beside the embankment and moved into place, during the short interval in the railway
service at night (six and a half hours).

This paper reports mainly on the steel girder work which was undertaken by the authors .
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Design, Fabrication and Erection of a Steel Floating Body as a

Promenade

%

Yasuo KU TS{ IKAKE Terwo ARIYASU

© R =S

Toshio SEKIT

x* A

Summary

For a floating body, the balance between buoyancy and the total of its weight and load must be taken into
consideration, in addition to its water tight and anticorrosive properties.
This paper reports the outline of the design, fabrication and erection of a floating body which was constructed

as part of a promenade.
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Repair Design for the Floor Slab of Braced-Rib Arch Bridges
—the Case of Okutama Bridge

\

e CANEE 2 -
Wataru TAKAHASHI Shohgo UMEZU

Summary

Okutama Bridge has as its main-span two-hinge braced-rib arch sections, It is one of the more famous bridges
in Tokyo and was made. by Miyaji Iron Works Co., Ltd. in the early years of the Showa era.

This report describes the bridge and outlines the design of the construction to replace the reinforced concrete
slab with steel decks for the purpose of adding a side walk.
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