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NKK has developed an economically reasonable large span roof-structure. The structure is constructed with
standardized plane trusses of angle shapes, which are combined side by side as zigzag profile of folded sheet.
Compared to the conventional steel structure, the structure is more competitive in both cost and period of
construction. To make sure its advantages, the fabrication and construction process and structural perform-
ance are studied in case of roof structure for municipal incinerator, and real scale model was fabricated and
loading test was conducted.
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Fig.1 General view of roof framing
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Table 1 Member list and steel weight
32 CASE
. 34.8kg/m2
1 1.0m/60° o L-60x 6 L-40x 5
| 23.0 (0.67)
ALC 2 ., L-75x 9 35.0kg/m2
2 2.0m/60° " L-65% 6
| : ALC100 L-75% 6 (0.68)
o L-90x 7 36.0kg/m2
3 2.0m/90° L-90x 6 | L-50x 6
> L-90x 6 (0.63)
67.5kg/  (1.00) 38.2kg/m2
4 1.0m/60° T L-65x 6 L-40x 5
| |51k ooy | AL (0.57)
. 5 L 1 10 2.0m/60° o L-90x 7 L-65x% 6 34.6kg/m2
A Fig.2 ©51)
L]
25.5 ALC | 1.5m/53° o 33.6kg/m2
6 75 L-75x 6 L-50% 6 )
90
Fig.4
/?
<
. | L
Fig.2 Roof structural system type-A % B
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Fig.4 Framing elevation
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Table 2 Comparison between usual type structure
and new type structure

(2]
o
om0

Photo 1

Photo 1 Loading test (type-B)

A Displacement transducer (horizontal)
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Table 1 3 Fig.5
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Table 3
Table 3 Series of loading test
Test pattern
Test#* | Truss Members Load. | Load | Load**
type Dir. kN patt.
A_x A Top : L-90x 90x 7 | Norm. 30 Mono
Ay Bott.: L-90x 90x 6 | Later. 20 Mono
B_x B Post : L-50x 50x 6 | Norm. 30 Mono
B_y Latt.: L-75x 75x 9 | Later. 20 Cyclic
*x : Normal loading (fig.5), y : Lateral loading (fig.5)
** Mono : monotonic loading
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Fig.5 Test setup
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Table 4 Test results
Measured value Rotational Shear
Test # stiffness rigidity
kFI’\l Shearra(git.afom. kN/rad. kN/rad m
A_X 30 0.00066 45455 6588
B_x 30 0.00076 39474 5721
Ay 20 0.00077* 25974 6494
B_y 20 0.00075* 26667 6667

* Corrected for the axial deformation of bottom chord
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Fig.6 Load-rotation curve (B_y)
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Top & bottom chord connection :
Displacements in 3 dir. are restrained by each other
(Representing bolted-connection of actual structure)

Fig.7 Analysis model (normal loading)

Table 5
Table 5 Comparison of test and analysis

Shear deform.

Test # P Test

est KN Test | Analysis | analysis
rad. rad.

A_X | 30 | 0.00066 | 0.00077 0.86

B_x | 30 | 0.00076 | 0.0007 1.09
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Fig.8 Analysis result of roof structure (36mx 23m)

Fig.9 Application to the incinalation plant
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