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Research and Development of Noise Reducing Technologies for High

Speed Surface Transportation

Dr. Toshimitsu Tanakall Shinichi Kinoshitall Takahiro Yamadall Nobuteru HayashiCl Toshio Yoshimurall Dr. Tadayuki Minoura

New technologies for numerical simulation and scale model and full-sized model experimentation in our
large anechoic room have been developed. New methods of noise control for surface transportation have
been developed using these technologies and were found to highly effective in reducing noise levels. In this
paper, some application examples for sound barriers alongside super express rail ways, and sound
absorption panels under elevated and the trench-shaped roads are introduced.
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Fig. 1 "Vista Wall" Slit type sound barrier
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Fig. 2 Measured and computed attenuation of slit type barrier
with different opening ratio of slit
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Fig. 3 Locus of sound ray on overhanging type sound barrier
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Fig. 4 Computed spatial distribution of sound pressure
0 Diameter relates to magnitude of sound pressurel]
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Fig. 5 Measured and computed time response of noise levelO at
25m far(J as train passing
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Photo 2 Overhanging type sound barrier for super express railway
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Fig. 6 Computed sound field on horizontal cross section with
slits of mountain shaped barrier
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Fig. 7 Computed time response of relative sound pressure level
for moving source
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Photo 3 Mountain shaped barrier alongside super express railway

0000000000000 00000000000
gooooDi100sowooooooOoOg 700000
00000000oo0o0000000000000000
000O0O0O0w000000003000000000
00o0000o0o0o0oooo®™
0030M0000000000000000000
000000o00o0ooo0oo0oo0ooooooooonooon
oo™

20000000000

oooboooooooooooooooooobboooon
ocoooooooboooo
goooboooooooooomooooooogon
cooboboooboooooooooooooobooooon
coboboboomoodooboooooooooooooon
coooboboooboooooooooooOooobooboOooon
coooboocoobooooooooooOoOoOooobooboOooon
cooooooooooooooo
cooobobooobooooooooooOooooobooboooon
cooobooooobooooooooooOooooobooboooon
coobobooobooooooooooooooboboooon
coooobooboi10o0oooooboooooboooono 2
cooboooobooooooooooooooboboooon
oooboobooobosex 19x 1500000000000
oooboooobooooooboooooboooooboboooon
ooooooooDo

200000000000
OosfjadbOOoboOoOoooooooboobogn
oooboooooooooooooooooobbooon
ooOoOOoOOOoOOOOoOOOOOmOoOoOoooO sg bO
cooboscommbOOodobooooooooomaoon
coooboboooboooooooobooooooboooon
coooboboooboooooooooooOooobooboOooon

Extruded Shaped L& Hanging Bolt
Sound Absorbing Panel Alumin@ Damping Material
\

A
Sound Absorbing  Perforated Facing
Material

S [Reflected) b) Detail of Cross Section A’
~oN\_Noise
NN

Y
Q Direct Noise H

a) Sound Propagation Paths

080 0O0O0OODOOOODOODOODOOOODOO
Fig. 8 Sound absorbing panel under the elevated road
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Fig. 9 Concept of measuring system for oblique incidence sound
absorption coefficient
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Photo 4 View of measurement of oblique incidence sound absorption
coefficient
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Fig. 10 Computed sound absorption coefficient to thickness of
front and back air layers
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Photo 5 Sound absorbing panels constructed under elevated road
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Photo 6 Full-sized partial elevated road in our large anechoic room
to evaluate performance of cover for structure borne noise
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Fig. 11 Computed sound field radiated from trench type road
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Photo 7 Horizontal type sound absorbing panel units constructed
over the trench type road
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