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Prediction and Control of Noise and Vibration in Buildings
from Underground Rail Systems

In-Mo Lee', Sang-Soon Choi?' and Borinara Park®

ABSTRACT

The vibration resulting from track-train interaction is transmitted through the tunnel structure and
the surrounding ground to adjacent buildings. This paper provides a review of the ground vibration
propagation mechanism and the theoretical isolation effectiveness of each transit systems. Moreover,
predictive vibration values estimated from various models are compared with measured results perfor-
med in Seoul Metropolitan Subways and evaluate the applicability of those models.
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Fig. 2. 4-DOF model for a train-rail system.
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Fig. 3. Impedance of rail and wheel.
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Table 1. Effect of velocity vibration levels based on
standard design of a double track tunnel

Pattern
an Pd2 Pd3 Pd4 Pd5
Lst 1st 5 5 5 5
L.ns.n 2nd 10 25 10 20 10 15 5 10
M 3hd 10 5 0 0
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LL . 2.02 4.22 6.66 9.39
(60 cm basis)
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Table 2. Effect of soil layering

Method Tokita Ungar Tokita Ungar Tokita Ungar
. soil 1 Sand Clay Rock
soil 2
Sand 0 0 1.90 3.78 2.62 5.23
Clay —344 —6.88 0 0 1.79 3.57
Rock —7.59 —15.18 —3.08 —6.16 0 0
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Table 3. Factors on vibration level adjustments

Factors of Effect Description

Tunnel Wall, Invert
Below Tunnel
Apart from the Tunnel Center

Source Location

Earth Based Tunnel
Rock Based Tunnel
Rock Confined Tunnel

Confining Soil

Train Weight, Speed, Length

Surface Condition
Con., Discon. Rail
Stiffness

Wheel & Rail

Concrete Track
RS-STEDEF Track

Track Floating Slab Tunnel
Stiffness of Track
Thickness of Wall and Invert
Pattern-Single, Double Tunnel
Tunnel

Material-Steel, Concrete
Location-Station
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Fig. 5. Measured vibration velocity level at the tun-
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