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Land Use Category

GBN Impact Levels

(dBA re 20 micro Pascals)
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Frequent | Occasional | Infrequent

Events Events Events
Category |: Buildings where
vibration would interfere with N/A™ N/A™ N/A™
interior operations.
Category 2: Residences and
buildings where people 35 dBA 38 dBA 43 dBA
normally sleep.
Category 3: Institutional land
uses with primarily daytime 40 dBA 43 dBA 48 dBA
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Lay o1 Leg

= (L, orL, 1T)

Source Heights:

15 m —l{)log(

lem — l(}log(

H. = 8 ft, trains with diesel-electric locomotives

2 ft, trains without diesel-electric locomotives

0 ft, automobiles
3 ft, 2-axle city buses

8 ft, 3-axle commuter buses

Mote: Equations for H.s remain valid even when H, = 0.

15

D ) -10G log(

D
15

) -10G log(

13

for fixed-guideway rail car

D
passbys

|
|

Ground Factor

For fixed-guideway

D

3.8 locomotive and rubber-tired

vehicle passbys, highway
vehicle passbys and horns

For soft ground:
[0.66 H - 5
G= 0.?5[1— Y 5<H, <42
1_ 0 H, =42
For hard ground:

G=0
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IN GENERAL:- H. = sum of average path heights on either side of barrier

MO0 9P (FTA) vyyn movann 2wn

Barrier
Sou rce) T Reciever I 5 "
*)) . t2H, +H,
. Hy ; Hy=—"—""t—"" M
s Grassland 4 '

Condition Equation”

For non-absorptive transit barriers A,
PP, arrier
within 5 feet of the track:

- min{l 20;'[5.3 xlog(P) + 6-7]}

Example 1: Source in shallow cut

-———F
-—p— I

. B

ForB < %

H
@ 2

_H,+2H,+H, +H,

For absorprive transit barriers within 5 A4,
. arrier
feet of the track:

= min{l 50r[5.3 xlog(P) +9.7]}

1
H?-m

He:

* Otherwise use Equation (1)

Example 2: Receiver elevated

ForH, = H_,

_H_+2H,-H, +H,

For all other barriers, and for
profrusion of terrain above the line of | 4 — min? 1501 20x1 2'51@
: Ay i = ming 1507 20 x log
sight: tanh|4.46+ P
Barrier Insertion Loss J’ B D
I, . = maxl()or 4, —10(G,, — GB)log(%J
D = closest distance between the receiver and the source, in feet
P = path length difference, in feet (see figure below)
Gyz = Ground factor G computed without barrier (see Figure 6-5)
Gp = Ground factor G computed with barrier (see Figure 6-5)

The term "tanh(variable)" stands for hyperbolic tangent. available on many scientific calculators. If "tanh" is not available, then compute E
= exp(variable), and set tanh(variable) = (E - 1/E) / (E + 1/E). where exp(variable) is the "exponential" function. also written as e* on calculator
keypads.

e | . a—B—-| er 5
! I - ForH,<H_.
Hyj
«))Hb 1' H +H +H
i Hy ==
Example 3: Source in sloped cut Ford < ?V
-+ f————————— 2>
use equation (1)
- 4= B
Jh Ford = A
—— o1 ' _H,+2H,+H, +H,
sI #Hc Hqﬂ - ~
I«-‘»,q—hv
Examplle 4: Source and receiver separated by trenc.r? Ford = %
) | H,+2H,+H
R — I L3 r
" Ha = 2
Hst t
< B
'I Ford = /Z
H_+H,
Hyp=""" 5

—A———

Barrier Parameter P
P= A+B-C

B Receiver

Source

}

Barrier
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Figure 6-4 Generalized Ground Surface Vibration Curves
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