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River Column (I-type) for Subway Tube Column
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Synopsis :

Engineering Division recently developed "River Column (I-type) " composed of one
fabricated pipe and two base plates for subway tube columns. Features and clarified
facts of this column are as follows: (1) The strength of fabricated pipes goes up but the
toughness goes down by cold forming process. The changes of the elongation and the
reduction of area are little. (2) The drop of tougness of fabricated pipes can be prevented
by adequate choices of materials. The quality assurance of "River Column (I-type) " is
made on the basis of machanical properties of finished goods. (3) Cold forming process
and the residual stress by welds have no mal-effect on the buckling strangth of
fabricated pipes. (4) Bearing stresses of concrete are not uniform. New design method
which simulates the real distribution pattern of these stresses can save 5 to 10% of the

weigh of products as compared with the conventional method.
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Engineering Division recently developed “River Column (I-type)’' composed of one fabricated pipe and two

base plates for subway tube columns. Features and clarified facts of this column are as follows:

{1) The strength of fabricated pipes goes up but the toughness goes down by cold forming process. The changes

of the elongation and the reduction of area are little.

(2) The drop of toughness of fabricated pipes can be prevented by adequate choices of materials. The quality

assurance of “River Column ([-type)" is made on the basis of mechanical properties of finished goods.

{3) Cold forminy process and the residual stress by welds have no mal-effect on the buckling strength of fabri-

cated pipes.

{4) Bearing stresses of concrete are not uniform, New design method which simulates the real distribution

pattern of these stresses can save 5 to 10% of the weight of products as compared with the conventional

method.
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Fig.1 Making process of fabricated pipe
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Brinell hardness (kgf/mm?: 10mm /3 000kgf)

Stress (kef/mm?)

Table 1 Mechanical properties and chemical composition of material tested

Mechanical properties

Chemical composition (wt.%)

Y.P. T.S. Elongation vEo .
(kgf/mm?) | (kgf/mm®) | (%) gty | € (S| M P S
35 54 25 12.0 0.16 0.37 1.39 0.020 | 0.010

200
8. BouiPabgBonasantgayfBeio
. L=t Ay
150 L Bpeaetetf Ol
Hardness 15
- T © Face 172431 ST
100 | & = .. \, “
A Center 157+44 10 ,%.
R =
0 Root 174 £ 5.5
O / \ ]
’Q//A\\o’
50 |- Nam w%
130
Weld
[ S W N T N N NN (N OO N N Y N N WO | | S | | [ S N WP I N |
1 5 10 15 20 25 30
Specimen No.
Fig. 4 Hardness distribution of tube column
70
60 \ u] ~100
Tensile siress | F
o 2{D R
50 \ 8 —
e O] S
o= gy = . o 8
/‘i Reduction of area \0 5 ; B
40 o Yield point | _5_ Z &
450 %3 16
A s £ F o
30 A 41 =
———.:‘.8:—-—-—-—-9‘—-—-—.___:‘_'6 Elengation
20 18
O Face
A Center N B!
D %!
0 | Root . ) 0 1
8 16 23

Specimen No.

Fig. 5 Distribution of mechanical properties of tube column
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Table 2 Reduction of toughness after cold forming

of pipe
Impact value at 0°C (kgf-m)
Specimen
L-direction C-direction
Plate 12.0 —
F 6.6 4.5
Pipe C 8.9 4.3
R 6.9 4.8

F : Tested to outer surface of pipe
C ! Tested to center of pipe thickness
R : Tested to inner surface of pipe
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