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Synopsis :

In order to construct the elevated turnout railway track from the JNR Keiyo Line to
Chiba Works, 3 types of low noise railway bridges with roadbed were designed using
steel for main girder and concrete for slab. These bridges consisted of HPC composite
girder made of H-shapes and PC cross beams; through girder with PC slab; through
girder with RC slab. In the execution of the work, prestresses in the concrete were
measured so as to make sure of meeting the design value. In the loading tests after the
construction, both static and dynamic stresses and deflections of main girders, cross
beams and slabs were measured and compared with the calculated values to verify the
effectiveness of the design. About 10dB was abated from the conventional noise level of

bridges without roadbed.

(c)JFE Steel Corporation, 2003
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- Synopsis:

In erder to construct the elevated turnout railway track from the INR Keiyo Line to Chiba Works,

noise railway bridges with rcadbed were designed using steel
consisted of HPC compesite girder made of H-shapes and PC
with RC slab.

¥ oA ® &'

Keisuke Sugimoto

ﬁ EB *****

Ikue Jo

3 types of low
for main girder and concrete for slab. These bridgee

cross beams; through girder with PC slab; through girder

In the execution of the work, prestresses in the concrete were measured so as to make sure of meeting the design value.

In the loading tests after the construction, both static and dynamic stresses and deflections of main girders, cross beams

and slabs were measured and compared with the calculated values to verify the effectiveness of the design.

About 10dB was abated from the conventional noise level of bridges without roadbed.
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Table 1 Comparisen of bridge types
No, Structure type Side view Cost{%) | Workability |Span lengthl
Super HPC composite 1{_———-——16 000 — FH_S':)XSDP
) girder _%_ 100 O @
Sub RC or steel pier A #400 pile
with steel pile
30000 ) B
Super | RC rakmen { 80004 | ﬁ
2 —] i 105 e %
Sub vbvrflzlsrt):;l; pile | ~
Super | RC rahmen }
3 1 W 1 T 4812 pile 130 A M
Sub  : Steel pile bent i T T Th
E B p ; H-400 % 300
Super H slab o ﬁ_-lo 000—‘i i
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‘ Sub with steel pile = . pile
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Table 2 Bending stresses in cross beam
Lkgf e ?)

T Position End beam

Inter beam

Stress type \- Upper |Lower| Upper ! Lower

Effectlve prestress A 16.2 80 9 1501 729

Dead load (“OSS)Bi 15| -21] 17| —19

beam

A+B 177 | 788" 167 710

Desngn load (D+ L‘ C 51.9

—-70.91 57.0| —66.3

A+B+C 69.6 78 737 4.7
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Stress type 7\\\ Upper |Lower Upper Lower 31 BHEEER
Effective prestress A 64.9 | 30.0 | —17.3] 1255 FEL T3 70— s, BemAur Tk
Dead load (slab} B | —4.2| 42§ 83, —83 LA b wEAL, AT HAETEY T 400ke/cm® &
A+B 609| 34.2 | —9.0] 1172 L7, &A% Table 4 2, o> 270 — FTak
Dead load {other) C | —6.1| 61 | 118|118 "I ERGRRHIEGK (810 X20em) &5 £ U9RTE
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Table 4 Concrete proportion
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Table 5

Mechanical properties of concrete

Compressive strength (kg/‘cm?‘)

Elastic modulus (kg/en?)

i
|
I
|
i
)

Bridge R e
3 days T days 28 days At prestressing| At load test
Through girder . 367 485 3.34x103 3.34%10°
with PC siab (38 days) (380 days)
. . 2.44x10° 3.17x10°
HPC composite girder 220 383 476 (6 days) (340 days)

Table 6 Mechanical properties of PC steels

L SY AN

Classification Tensile strength Yield strength | Elongation (%) | Relaxation (%)

PC cteel bar Standard >110kg/mm >95kgimm2 I >50 | <15

dia. 23mm Result 1247kg/mnf | 111 Bkg/mnt 10.0 -

PC wire strand Standarcilrv - 18 700kg 15 900kg >35 <3.0

dia. 12.7mm Result 19 400kg { 18 000kg 6.2 1.8
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Fig. 6 Stress distribution in center cross
bheam of HPC composite girder

- 114 —



Vol. 8§ No. 3

RS & 85 E AR O R & R AR 413

Photo 2 Completed HPC compos:te girder
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Table 7 Measured and calculated deflections
of H beam at midspan under 5-1
loading

{mm}

" ';:E:;;-afn No. '

o~ _Bea . |
Deflections! mnix‘_ __® I @ @ @77
Measurement 1.89 | 213 |2.28 | 245

Calculation ‘4.47 480 | 480 | 447

Meas./Cale. \ 0.423 | 0.444

B section (see Fig. 12}

L
n n ]

4 N

20t N

30+

Measured

Calculated J

Tensile stress (kg/em?)

40+
Fig. 13 Comparison of measured and caluclated

stresses in cross beam at midspan under
S-1 loading
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