EHIR

)1 iy LBk 7
KAWASAKI STEEL GIHO
Vol.18 (1986) No.4

AR DY =LA A D AR A TAE N =
Construction of Stiffening Trusses of Honshu-Shikoku Bridges
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Synopsis :

The assembling and shipment of two stiffening trusses were taken up; one truss for the
Shimotsui-Seto Bridge is 78-m long and the other for the Kitabisan-Seto Bridge is 168-
m long. These bridges form part of the route of Houshu-Sikoku bridges between Kojima-
Sakaide. The preparations to assemble these trusses were started in October 1985. The
truss for Shimotsui was shipped in May 1986 and the other for Kitabisan will be shipped
from October to December 1986. The section of these stiffening trusses is 30-m wide and
13-m high. The total weight is over 5600 t and the maximum weight at panel points is
320 t. To hold this weight, an erection place was constructed near the wharf which was
spread with very thick steel slabs weighing 2100 t. In the construction, the authors fully
used high technologies which have been accumulated through the experience of handling
very heavy and large facilities in iron works such as blast furnaces. To these trusses,
77000 pieces of high tension bolts were used and an area of 26000 m2 was painted.
Supervision of the construction, for measured accuracy in assembling, torque control for
bolt-tightening and painting work, has met full satisfaction of the authorities concerned.
After the assembling and painting, the truss for Shimotsui (ab. 2150 t) was separated in
two blocks and transported on the sea by a barge and a floating crane. The Kitabisan

truss (ab. 3470 t) will be separated into 24 panels and transported on the sea barges.
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Construction of Stiffening Trusses of Honshu-Shikoku Bridges
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Fig. 1 General view of Honshu-Shikoku Bridge and the loca-
tion of Shimetsuisan and Kitahisan stiffening trusses
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Synopsis:

The assembling and shipment of two stiffening trusses were taken
up: one truss for the Shimotsui-Seto Bridge is 78-m Jong and the
other for the Kitabisan-Seto Bridge is 168-m long. These bridges
form part of the route of Honshu-Sikoku bridges between Kojima-
The preparations to assemble these trusses were started
in October 1985.
1986 and the other for Kitahisan wil! be shipped from October to
December 1986.

and 13-m high.

Sakaide.

The truss for Shimotsui was shipped in May

The section of these stiffening trusses is 30-n wide
The total weight is over 5600t and the maximum
weight at panel points is 320 1. To hold this weight, an erection
place was constructed near the wharf which was spread with very
thick steel slabs weighing 2 106 ¢, In the construction, the authors
fully used high technologies which have been aceumulated through
the experience of handling very heavy and large facilities n iron
works such as blast furnaces. To these trusses, 77 000 pieces of high
tension bolts were used and an area of 26 000 m? was painted. Su-
pervision of the construction, for measured accuracy in assembling,
torque control for bolt-tightening and painting work, has met full
satisfaction of the authorities concerned.  After the assembling and
painting, the truss for Shimotsui {(ab, 2 150t) was separated in two
blocks and transported om the sea by a barge and a fleating crane.
The Kitebisan truss {ab.

and transported on the sea by barges.

34701y will be separated into 24 pamels
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Photo 1 View of the Kitabisan stiffening truss
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(1y Upper chord member in wain bracing truss

(% Lower chord member in the same

3 Diagonal member in the same

@ Vertical member in the same

(5) Upper lateral member

i Lower laternl member

@ Hanger bracket

30 Upper chord member in main lateral truss
(0 Intermediate chord member in the same
iy Upper diagonal member in the same

i) Lower chord member in the same

@ Vertical member in the same

Fig. 2 Construction of stiffening truss
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Fig. 3 Typical cross section

Table 1 Member’s list

Tt . Trussname | Simotsui-Seto | Kitabisan-Seta
e Bridge Bridge
Name of members Piece Weight Piece Weight
) (). O]
Main bracing truss J
Upper chord member 12 200 12 306
Lower chord member 16 200 12 207
Diagenal member 12 132 24 168
Vertical member 12 120 24 95
Upper lateral member 11 77 24 138
Lower lateral member 11 T 24 142
Hanger bracket 8 b8 24 89
Main lateral truss
Upper chord member G 12 201
Intermediate chord member 18 240 36 63
Upper diagonal member 72 144 76
Lower chord member 18 162 36 274
Vertical member 18 36 36 78
Splice member — 80 - 88
Steel slub — — ., 12 632
Accessories — 50 — 8§42
Temporary equipment — 720 -
Total (78Bm) 2150 | (168 m) 3471

FMEATCHILC bith, FEHIH 0% Table 1 1R,
2.2 ATEOHE

AT, BE 4 - CRIF AT & TR L b g bl
L, NGk BRLERRT SR RE TR D A 7 - ok, M i
IR L, I, FRSORMFERET O LOTH D,

AL, AR THE 200N e » 2AEIER, RSV
— vttt Eh D, —F, dbffiffcoutrk, M TH 24
OSE S F v A m by, B, TR (8D FoVimi
a5 16 HD S, TEICEUT, PR 330t BEEy L — o
xha,

AT DEEFES L TR% Fig. 4, Table 2 [T,

NI Vol, 18 No. 4 1986



374 A ME RS RS MM T

Leveling and pressing of ground

¥

Disposition of steel slahs

T
Disposition of support rack of
panel point and measuring

¥
Assembling and erection of members
with drift pins and temporary bolts
T

Centering, adjustment and measuring

¥

Pre-screwing of
high tension bolts
v

Screwing-up high tension bolts

Inspection by the public corporation
of the bridges

Shimotsui Truss l

¢
Dismantling of one part Dismantling and transport
of unit members of face members in 24 panels
[ T

Kitahisan Truss

Painting Painting
[ [
[nstallation of Keeping until shipping
temporary equipnient (8 panels in vertical,

T others in horizontal)
. ']
Wash :
ashing Carriage to the yard
[ near to the wharf
Shipping with 16001t ¥
sea cranew Washing

Transporting on the sea
with a barge and a sea crane

¥
Shipping with 330t
wharf crane

L]
Transporting on the sea
with barges

Fig. 4 Construction flow of stilfening trusses

Table 2 Construction time schedule

1985 1986

10[11/12/ 112|314 |5|6|7]8|9([16j11]12

Design and produce of
temporary equipment - -+

Leveling

Terporary erection

Dismantling of [ I
face member

Painting

Vertical keeping

Wrapping and shipping

— Kitahisan Truss
=== Shimaotsui Truss
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Fig. 5 Combination with thick slab
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Fig. 6 Layout of erection shop for the Seto Bridge stiffening
trusses
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Photo 2 Assemblmg methed of upper chord member
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Table 3 Measured results of camber for upper chord

Meiil:;ing Point¥D S%Z(i;ﬁsd é}JLrtvuei} Difference | Limit
value
B 1 0 0 0
B2 7.6 7 —0.6
B 3 40.0 38 —2
B 4 ! 431 40 —3.1
Main B5 | 46.4 44 —2.4
ateral _5
upper B 5 52.0 50 2 )
‘ﬁ‘g“i&f B 7 52.0 53 +1 +10
panel B8 46.4 47 +0.6
B 9 43.1 43 —0
B 1o 40,0 38 -2
B1l .6 7 —-0.6
| B12 | 0 -1 —1 |
* Loczltionzf measured point
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Photo 4 View of screwing high-tension-bolts
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Fig. 11 Method of vertical keeping

Table 4 Centrol sheet of painting work

Member’s name

Painting division

Painting area

Steel slab
A—5

737.1m*

Painting stondard

Weather condition

Former certification
before painting

Painting condition

Layer 2nd layer 3rd layer 4th layer 5th layer Gth layer
Nawme of puint 1 Mist coat Epoxy Epoxy Polyurethan Polyurethan
Quantity of paint (g/m*} 160 300 300 170 140
Film thickness (pm) — Gy 64 30 30
Date of work 3/8 349 3/16 37 3f22
Weather Fine Fine Fine Fine Fine
Temperature (°C) 10 10 : 10 9 11
Humidity (%) 57 52 G5 48 52
Condition of painting surface l Good Good Good Good Goed
Fih%l_th_icl.mess {pm) of preceded a0 110 180 940 270
pamting

Painting method Spray Spray ‘ Spray ! Spray Spray
Dilution with thinner (%) 50 7 7 7 10
Primary pressure (kgfem?) 2.5 3.5 4.5 2.5 2.5
Film thickness (wet) {zm) — 160 ~150 100 ~150 75~100 75~ 100
Amount of paint used (kg) 120 240 220 128 112

‘ Fype of painting machine Adrless 45:1 Alrless 45:1 Airless 45:1 Airless 45:1 ‘ Airless 45:1
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Photo 5 Raising of stiffening truss by 1 800 t sea crane
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