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Fabrication of Large Scale Truss Chord Member in
Ultra-long Span Suspension Bridge Using

780 N/mm’® Class High Tensile Steels
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Synopsis:

In designing a suspension bridge approximately 4 km long with a
2-km-Jong center span, called the “‘ultra-long span suspension bridge’’,
most of steels used for chord members of the stiffening trusses were
a 780 N/mm? class high tensile steels. For the stiffening truss using
this kind of steel, fabrication methods and workmanship with care-
ful quality control were important. For this purpose, a large-scale
truss chord specimen, based on the preliminary test, was manufac-
tured and tested. The quality of the corner joint on the cherd
member, welded by suBmergea arc welding process using bonded-type
flux for prevention of weld cold cracking, was satisfactory, As a
result of manufacturing the large-scale truss chord specimen, based
on the fabrication standard of chord members of the stiffening truss
using quenched and tempered high tensile steel established by
Honshu-Shikeku Bridge Authority during the fabrication of the
Honshu-Shikoku Bridge **SETO OHASHYI’, the fabrication meth-

od and workmanship were appropriate for the quality.

WERTIL SR ROBRHERE LA L &L, chBitEkD A WE
Frrfi AR e LCHRRBHNARIEEIRITIOh TS, ¥, &
MUEEEELAE (FRHAE) X3 KRESABEERAVCr S
A EREEYRBREEN b, Al F 7 AN OMSERLE LT
TRANERFOBRERRHNEE L A EYREMETARENC
LB LA, L, EEAMORESEL D BERBOFELR]
PP, [ & 2 AN IRE UL A SR ORCHH o
B S Lk it ] S EAREERLE ShTRh, BER
Bk ¥ 3aHBT s &L bin, BroBEENORE AERR
HRE AR L5 AR OBERE L LTEFARORFCKBE
HTWLBY,

— 79 —



164

HT780 N/mm? Q& EHHE 2 v HERESBHA L 5 2 OBEEl

Rt roMRER AR, BRELET, BRABrREs LS
ToifiBt - SRR S Bin b, BHRGH 6L MR CIIER
IhEHRIEHB EBbRE, —F, AEOCBAHOEBLLHE
OFEEERCinL, FREE L CABHENROBINT X b BH R
DHBEEARD A TE Y, HEE  SEHAROBEFP B THRILE
HEeABESEARE AV b 5 2EH ORI, - oEERY
Bl 7 bR I s REENDHEE LR TWE, T
fedob, (1) BEHEHAEMFEA~ ¥4 » 7 0.5mm LT O™,
(2) Effd, »— ) v 7EECEERM, (3) MTHREORRE,
(4) FHEE, (5) T2HLREBROB &M X, (6) MHEE
DR EIBETES, e HT780 Tt X h EEATHSES
BHERLSEL SRS,

FROMER, HTTB0 2 A5 7 ARfFe B+ 28 &
LT, B, ORANEABERRR LU A R AN FER
(A my bty A-SHERR) TTLEL, @F  BEHHOS
E, BEINLARE BFEE. REETEFEORERE, HERMN

,r
|
|

AR F 5 2 0 THBHffr R 2 ENEDRRY HN E Lizd o
THD,

2 HRHCKLIBRENSESH L5 XOBE

REARHE LT REROPREM 1410m 2FTE ~ v —f%
e, FREM 2km oET 5 L5 BEEEMDIE O BEE TR
BTk, EEESE FHCBOnRECEY S 7 AREHIN 8
hTwd, REHORNSIIRBESO M 5 AFAENE L, —iEdk
RBERZSB ICEELAHOFEHN? 22F T L. HAMEIER
B o) S HT780 v, B XAHEE L 38mn & LA, 23t
&% Table 1 i3 . MG Fig. L wmt Xk 5 4, SRR,
R B IORAI L 7 2 Bled, #HHL 7 2 0EH#ERe, Fig. 2
Rt Ear, EfE - TERMOMARM b BN O 14 AMHET
HT780 VB TWB, =@ 5%, HT780 it Table 2 j=573 &
5iT#18000t THD,

35 500

=~
48

T2

A0 {00

" {mm)

500 10 750 (lanc)

IS

3510 {median)

!
i
!
\
i

a0l
I 250

14 500 b ]
|
[l iSteel plate deck

s o T

|
EF_ Open grating . 4“{
i \r 2.0% grade/ | 1) i i ' Upper chord
i L1 — - , ) P
2 — "3 ¥4 v I s by L E— 1 e e =
g e r =2 &=
3 N\ \ 3 |750)
R \\ / ]
= e 4 \ ]
s 7 !
K 4 \ || /
=
2 Lower chord
= ) \ 750
E =
Z
L
8750 L8 000 8750

Width of stiffening truss 35 500

Fig. 1 Cross-section of stiffening girder

Side span 960 (!(!i]l

(mm)
Center span 1930 000

144001, 936000 . 10000 o000 7870 000 o
T __ 6014 200=2852 000 I 45% 14 000 =630 000 0% 14200 [T
R 3%14 000 =710 000
=42000 =42 000 Lot

-
1
1]

L

i
!
- |
i
i

I —

A et tebi e

Upper chord S 490Y

i . H i
SM570 SM.I90Y  SM57D

SM570 HT780 HT780 SM570_SMAY,

Lower chord _SMJ480Y [SM510 HT780 SMATH SMAS0Y  SMBT0 HTT7R SM570_SALIGTY
Diagonal member 85100 S5400 $5400 SS400
Upper lateral_S8400 35400 $S400 SMI00A SS400 55400

T

8 5 I Y M N N T A SO ol 00 3 2 LIPSO 1] "-«"k;“\. T T S =

e T s e e s P S e =
Lower lateral $5400 $5400 $S400 SM4DBA -$5400 $5400
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Table 1 Design conditions of the suspension bridge

Item Specifications

Type 1, 2nd class
100 km/h
Number of lanes 6

Classification
Design speed

Type of bridge 3-span, 2-hinged stiffening

truss suspension bridge

Cable span 96041 9904+960=3 910 m
Diameter of cable ¢l.lm

Number of cables 2

Height of tower T.P. 4297 m

Height & width of 14mx35.5m

stiffening truss

Table 2 Quantities of stiffening truss members

Weight (t)
Truss member 23 100
Lateral member 5800
Cross section member 13 800

(HT 78¢ about 8000t)
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Fig. 3 Penetration depths of corner welds on truss chord spe-
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Fig. 4 Existing blowholes at the root of corner welds on truss
chord specimen with nodal joint
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Fig. 6 Fabrication sequence
Table 3 Chemical composition and mechanical properties of steel plates
Steel Pllate Chemical composition (wt. %) YS TS El|vE-w Notes
thick. (MPa) (MPa) (%) I
(mm) C 8 Mn P § Cu Ni & Mo V N B C.q
HT 780 38 0.12 0.20 0.90 0.009 0.004 0.24 0.73 0.45 0.450 0.042 0.0031 0.0009 0:50 | 765 883 21 | 208 | Web plate
0.12 0.20 0.90 0.009 0.004 0.24 0.73 0.45 0.450 0.042 0.0031 0.0009 0.50 | 804 853 21 229
36 0.12 0.20 0.90 0.009 0.004 0.24 0.73 0.45 0.450 0.042 0.0031 0.0009 0.50 | 814 863 21| 238 | Flange
0.12 0.20 0.90 0.009 0.004 0.24 0.73 0.45 0.450 0.042 0.0031 0.0009 0.50 | 814 853 21} 228 plate
0.12 0.20 0.90 0.009 0.004 0.24 0.73 0.45 0.450 0.042 0.0031 0.0009 0.50 726 B63 21 140
SM400A 12 0.14 0.15 0,68 0.012 0011 — — — — — —_ —  0.26 284 431 34 . Diaphragm
plate
Table 4 Weldi bl
able ciing consuman e by TRBEEE L B L DTS5
Weldi Wire | Shielding | JIS Application SE B BEH IR ERO K R T X5 10T, Tabled
Elding | prand name | size | gas or classi- T &
process (mm) | flux fication =TT e
SMAW | L60F 5~6 D5826 |Fill. weldi 3.3 BHNIRMSIUINER
oo ol T | e [ ey (1) EEEBORMREERGORRIT TR T L, B
~ — ill, welding .o . :
. B ,
KS116 a~5| — | Dsois |Ad position BEETARAELOBRES LU — Vit EF# O PHEER
0.3mm/500mm LLFCHD, 2 EBFA— ¥y » T 0OF
GMAW | KM60 1.2 | Ar80%+ | JIS- Tack weld -
00228% YGW23 |and seal weld e o7z
(2) 75veRloy./oHILREEEEE NC BRERREY
KMBa0*! 1.2 | Ar90%+ — Tack weld —
CO.10% and seal weld VT -1z,
SAW Pr— Bt C q (3) AbHiz=a~—7 v ZFEEF Y ARG NC H - s~
4.8 -1 — -
40 armer we 507 ARLBTE (SCOM) 1T X b f - 2o Bl SM490

*L Corresponding to AWS A5.28 ER 1105-G
*2 Corresponding to JIS Z3183 S804-H3
¥ High basicity bonded type flux
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Fillet corner joint

Table 6 Welding conditions of single bevel corner weld on

Single bevel

chord member
I

Brand | Pass [Wire |  Welding condition | Heat Pass
name | No. |size input sequence

(mm), (A} (V) (cm/min}| J/em)
KMS0 1 1.2 230 26 — — -

—

KW L40| 800 30 . o
103B*'| 2 60 46100 |

T481 650 34 | [ Sealing

3 4.8 650 34 45 29 500
*IFlux:B-1
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Table 7 Mechanical properties of butt welded specimens of
HT780 web plates (38mm)
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Fig. 7 Root gap distribution at the root of corner joint

Table 5 Welding conditions of fillet corner weld on chord

member
Brand | Pass| Wire | Welding condition | Heat Pass
name |No. | size input sequence
(mm) | (A) (V) (em/min) | (J/em)

KMB0 | 1 1.2 230 26 - —

KW | 2 | 46 | 700 34 45 30 000 \<§//

163B*! L?
Sealing

* Flus:B-1
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Fig. 8 Existing blowholes at the roat of corner welds on large
scale truss chord specimen (Nurnbers in the figure show
the number of blowholes at the same position.)
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Fig. 9 Penetration depth of corner welds
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Table 8 Resuls of dimensional inspection of large scale truss
chord specimen (mm)

Dimensional Diﬂerﬁ}fg efnr;)i?nactual
tolerance
(Position)

{HBS) E B
H 0 — — — 0

Height +2
o8 H, = 0 — — — 0
B 0 — — — 0

Width ' +2
B; +1 —_ — —_ +1
Diagonal | Dt +9 o0 — - = +

length -

g D, 0 — J— — 0
Streightness + L1000 0 +1 +3.5 +2.5 0
Camber + L1000 ¢ =3 —4 -2 0
Twist +2 +1 42 405 -1 0
Length +2 -1

C D
8. AL E_ /A B

H: %;:1 [H2 [j % § : gé ! }
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