Chapter 6

A Workbook for the Noise
Assessment Guidelines

Introduction

The following problems were
prepared to give you the opportunity
to practice the calculations and
procedures described In the Noise
Assessment Guidelines. Because it
is so rarely used, we have not
included any problems dealing with
the aircraft noise procedure.

We have not reproduced the
charts or tables from the Guidelines
30 you will need to have it at hand to

do the problems.

Noise Assessment Guidelines Workbook
Problems

Problems 1 Through 7: Combining Sound Levels in Decibsis
CﬂwmﬂﬂwmﬁuﬂLﬂMlmFﬂMWSﬁsﬁkﬂlM Lewveals:

1. 67 LDN 2. B3 LDN 3. 51 LDN
61 LDN B3 LDN 68 LDM
Combinad Combined — Combined
Level Lewed Level
4. 62 LDN 5. 67 LDN 6. 58 LDN
65 LDN 72 LDN 63 LDN
____ Combined Combined 71 LDN
Level Laval Combined
7. 73 LDN Level
72 LDN
61 LDN
67 LDN
Combined
Level

Problems & and 8: Calculating Effective Distance
Calculate the Effective Distances for the Following Roads:
8. Distance In Feet from NAL to:

Near Edge of Nearest Lane 22 Feel
Far Edge of Farthesl Lane 76
Effective Distance

8. Distance in Feet from MAL to:
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Problems 10 Through 15: Adjustment Factors

List The Adjustment Factors Necessary for Each of the Following Situations and the
Numerical Yalue for Each Adjustment Factor.

10. A Roadway Where the Road Gradient Is 1%, the Average Speed for Both Autos and
Trucks Is 30 MPH and the Fraction of Nighttime Traffic is 10%.

Adjustment Factors Neaded:

Value of Adjustmant Factors:

11. A Roadway Where There Is A Stop Sign 400 Feet from the NAL. The Gradient Is 1%,
the Average Speed for Autos Is 45 MPH (There Are No Trucks) and the Fraction of
Nighttime Traffic Is 15%.

Adjustment Factors Neaded:

Value of Adjustment Factors:
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12. A Roadway Where the Road Gradient Is 2%, the Average Speed for Autos Is 50 MPH
and for Trucks (Both Uphill and Downhill) is
Traffic Is 10%.
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Adjustment Factors Meeded:

Value of Adjustment Factors:

13. A Railroad Where the Fraction of Operations Occurring at Might s 30%, the Average
Train Spead |s 40 MPH, the Track Is Bolted and There Are No Whistle Or Homns
Required for Grade Crossings.

Adjustment Factors Needed:

Value of Adjustment Factors:

14. A Railroad Where the Fraction of Operations Occurring at Night Is 5%, the Average
Train Speed Is 10 MPH, the Tracks Are Welded and There Are Mo Whistles Or Homs
Required for Grade Crossing.

Adjustment Factors Neaded:

Value of Adjustment Factors:

15. A Railroad Where the Fraction of Operations Occurring al Night Is 20%, the Average
Train Speed Is 30 MPH, the Track |s Bolted and No Whistles or Homs Are Required

Value of Adjustment Factors:




Problems 18 Through 21: Some Basic Problems
Calculate the Combined Nolse Levels for Each of the Following Situations:

16. A Roadway Where the distance in Feet from the MAL to the Near Edge of the Nearest

17.

Lane Is 310 Feet, the Distance to the Far Edge of the Farthest Lane |s 358 Feel.
There Is A Stop Sign 400 Feet from the NAL. The Gradient Is 1%. The Average
Number of Automobiles Is 17,000, the 24 Hour Average Number of Medium Trucks Is
1,500, the 24 Hour Average Number of Heavy Trucks Is 400 Total. The Fraction of
Mighttime Traffic Is 20%..

The Combined Molse Level for This Roadway Is

A Site Exposed to MNoise from Two Roads. For Roadway Number 1 the Distance in
Feet from the NAL 1o the Near Edge of the Nearest Lane Is 125 Feet, the Distance to
the Far Edge of the Farthest Lane s 233 Feel. There Is A Stop Sign 250 Feet from
the NAL The Gradient Is 3%. The Average Speed for Both Autos and Trucks Is 30
MPH.

The 24 Hour Average Number of Autos Is 22,000, the 24 Hour Average Number of
Meadium Trucks Is 2,000. The 24 Hour Average Number of Heavy Trucks Is 950 Total.
The Fraction of Nighttime Traffic Is 10%.

For Roadway Mumber 2, tha Distance 1o the Near Edge of the Nearest Lane |s 45
Feet, the Distance to the Far Edge of the Farthest Lane Is 83 Feet. There Is A Stop
Sign 100 Feet from the NAL and the Gradient Is 1%. The Average Speed for Both
Autos and Heavy Trucks Is 30 MPH. The 24 Hour Average Number of Automobilas Is
14,000, for Mediumn Trucks 700, and for Heavy Trucks 600 Total. The Fraction of
Nighttime Traffic Is 20%.

The Combined Nolse Level for This Site Is

18. A Site Exposed to Moise from Two Rallroads. For Raliroad 1, the Distance in Feet

19.

g

the NAL to the Railway Track |s 150 Feet. There Are 35 Diessl Trains Every 24
Hours, No Electrified Trains. The Fraction of Operations Occurring at Night Is 25%.
Thera Are 3 Diesel Locomotives Per Train and 70 Cars Per Train. The Average Speed
30 MPH and the Track Is Bolted. No Whistles Or Horns Are Used.

&

Railroad 2, the Distance in Feet from the NAL to the Railway Track is 310 Feet,
Are 20 Diesel and 2 Electrified Trains Each 24 Hours. The Fraction of

ions Occurring at Night Is 15%. There Are 2 Locomotives Per Diesel Train and
for Each Diesel Train and 15 Cars Per Electrified Train. The Average Train
Speed Is 40 MPH and the Track Is Bolted. Mo Horms Or Whistles Are Used.
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The Combined Nolse Level for This Site |s

A Site Exposed to Noise from Two Railroads. For Railroad 1, the Distance in Feet

MPH and the Track |s Welded. No Horns Or Whistles.

For Railway 2, the Distance in Feet from the NAL to the Rallway Track Is 120 Feet.
There Are 12 Diesel Trains in 24 Hours, No Electrified Trains. Twenty-Five Percent of
tha Operations Occur at Night. There Are 4 Locomotives Per Train and 40 Cars Per
Train, The Average Train Speed Is 20 MPH and the Track ls Boited. No Horns Or
Whistles Are Used.

The Combined Noise Level for This Site Ia

. A Site Exposed to Noise from Threa Roads. For Road 1, the Distance in Feet from

the NAL to the Near Edge of the Nearest Lane Is 100 Feet, to the Far Edge of the
Farthast Lane, 208 Feet. There Is No Stop Sign and the Gradient s 1%. The Average
Speed for Autos I8 55 MPH. (There Are Mo Trucks Allowed On This Road.) The 24
Hour Average Number of Autos |s 40,000, The Fraction of Nighttime Traffic Is 15%.

For Road 2, the Distance from the MAL to the Near Edge of the Nearest Lane Is 45
Feet, to the Far Edge of the Farthaest Lane 75 Feet. There Is A Stop Sign 175 Feet
from the NAL and the Road Gradient |s 4%. The average Speed for Both Autos and
Trucks s 40 MPH. The 24 Hour Average Number of Autos Is 15,000, for Medium
Trucks 900 and for Heavy Trucks 320 Total. The Fraction of Nighttime Traffic ls 20%.

For Road 3, the Distance from the MAL to the Near Edge of the Nearest Lane Is 52
Feet, to the Far Edge of the Farthest Lane 82 Feet. There Is A Stop Sign 400 Feet
from the NAL and the Gradient Is 1%. The Average Speed for Both Autos and Trucks
Is 25 MPH. The 24 Hour Average Mumber of Autos Is 5,000, for Medium Trucks 1,050
and for Heavy Trucks 175 Total. The Fraction of Mighttime Traffic Is 20%.

The Combined Noise Level for This Site Is
83




A Moise from A Railroad. The Distance from the NAL to the Railroad
Is 110 Feet. There Ara 30 Diesel Trains Every 24 Hours, No Electrified Trains. Twenty
Percent of the tions Occur at Night. There Are 3 Locomotives Paer Train and 50
Cars Per Train. The Average Traln Speed Is 30 MPH, the Track Is Bolted and There Is
A Grade Crossing Where Homs and Whistles Are Used 100 Feet from the NAL

The Combined Modse Level at This Site s

Problems 22 Through 24: Barrlers - ldentifying the Values for H, R, R, D and D'
Identify the Values for H, R, R', D and D' for Each of the Following Barrlers:

2

Highest Point of Hill

H= R= R'= D= and D' =
Barriar 40" 10" 170" 90" 7o’
Highest Point of Hill 30’ 150" 8r 50°
mr

24,

. 61’ [a' 52'
ID O

11
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Problems 25 Through 27: Barrler Calculations Using Workcharts 8 and 7.
Using Workcharts 6 and 7 Only, Galculate the Noise Attenuation Provided by the
Barriers llustrated in Problems 22 Through 24. Additional Data on the Angles
Subtended by the Ends of the Bamiers and the NAL for Each Location Is Provided.

25. Calculate the Noise Attenuation Provided by the Barrier Described in Problem 22. The
Angle Subtended by the Ends of the Barrier and the NAL Is 150 Degrees.

The Moise Attencation Provided Is Decibels.

26. Calculate the Noise Attenuation Provided by the Barrier Described in Problem 23. The
Angle Subtended by the Ends of the Barrier and the NAL Is 80 Degrees.

The Noise Attenuation Provided Is Decibels.

27. Calculate the Noise Attenuation Provided by the Bamier Described in Problem 24. The
Angle Subtended by the Ends of the Barrier and the NAL Is 130 Degrees.

The Noise Attenuation Provided Is Decibels.
Problems 28 Through 30: Barrier Calculations Using Workcharts 5,6 and 7

Calculate the Attenuation Provided By the Barriers in the Following Situations. Use
Workcharts 5,8 and 7.

28. A Two Story Building Is Exposed 1o Noise Levels of 68 LDN from Automobiles. The
Barrier Is 15 Feet High and Is Located 40 Feet from tha Source and 20 Feet from
the Building. The Source, Barrier, and Building Are All On Level Ground. The Angle
Subtended by the Ends of the Barrier and the Noise Assessment Location Is 110
Degrees.

The Molse Attenuation Provided by This Barrier Is Decibels.

Is This Sufficient?

29. A Three Story Bullding Is Exposed to A Noise Level of 72 LDN from Diesel
Locomotives and 60 LDN from Railroad Cars. The Barrier Is 12 Feet High and Is
Located 40 Feat from the Source and 85 Feet from the Building. The Barrier and
the Bullding Are on the Same Level, But the Track Is Deprassed 25 Fesl. The Angle
Subtended by the Ends Of the Barrier and the NAL Is 120 Degrees.

The Moise Attenuation Provided by This Barrier is Decibals.

Is This Sufficient?

30. A Three Story Building Is Exposed to Moise Levels of 67 LDN from Automobiles
and 71 LDN from Trucks. The Barrier s 16 Feet High and Is Located 38 Feet from
the Source and 56 Feet from the Building. The Source, the Barrier and the Building
Arg All At the Same Level. The Angle Subtanded by the Barrier Ends and the NAL Is
130 Degrees.

The Moise Attenuation Provided by This Barrier Is Decibels.

Is This Sufficient?




Noise Assessment Guidelines Workbook

Answers

Problem

1. 68 LDN (67-61=8, Add 1dB (From Table) to 67 =68 LDN)

2. 66 LDN (83-83=0, Add 3dB (From Table) to 63 =66 LDN)

3. 69 LDN (B9-51=0, Add 0dB to 69 =63 LDN)

4. 67 LDN (65-62 =3, Add 1.8dB to 65, Round Off to Nearest Whole Number,
66.8=67 LDN)

§. TILDN (72-85=5, Add 1.2=73.2=73 LDN)

6. 72 LDN (63-50=4, Add 1.5=6845, T1-645=65

Interpolate From Table: 6=1.0, 7= 8

65=.9) 71+ .9=719="72 LDN)
7. 76 LDN (67-61=6, Add 1.0=68, 72-88 =4, Add 1.5=735,

73.5-73 = 5, Interpolate From Table,
Add 2.75=76.25="T6 LDN)

B. 49 Feet (76+22="98 - 2=49)
9. 72 Feet (B4+80=144-2=T2)

10. Adjustment Factors Needed: Speed and Night-Time Percentage

Value of Factors: Speed = Autos .30
Trucks .81
Nighttime
Percentage .81
MNote—You Must Have Different Spaed Adjustments for Autos and Trucks.
11. Adjustment Factors Needed: Speed and Stop and Go Traffic
67

Value of Factors: Speed .
Stop and Go .70

12. Adjustment Factors Needed: Gradient, Speed and Nighttime Percentage

Value of Factors: Gradient 1.4
Spead = Autos 30
Trucks B1
Nighttime
Percentage 81

13. Adjustment Factors Needed: Nighttime Percentage, Speed, Bolted Track

Value of Factors: Mighttime
Percentage 1.57
Speed =Engines .75
Cars 1.78

Boilted Track 4
Note—You Must Have Different Speed Adjustments for Engines and Cars.
14. Adjustment Factors Meeded: Nighttime Percentage and Speed
Value of Factors: Mighttime
Percentage .62
Speed = Engines 3.0
Cars .11
15. Adjustmaent Factors Neadad: Nighttime Percentage and Bolted Track
Value of Factors: Mighttime

Percentage 1.19
Bolted Track 4



16. Combined Moise Lavel =82 LON (If Your Answer Is Plus or Minus 1dB Its OK -
Batween Rounding Off and the Large Scale on the Nomographs, That's Close

Enough)
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17. Combined Moise Level =74 LDN (+ OR -1 dB)
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18. Combined Noise Level =71 LDN

Note—In Order to Complete Column 18 for Railway #2 You Must Find the Average
Number of Cars Per Train. Multiply the Number of Diessl Trains Times the Mumber
of Cars Per Train (20 x 45=1900). Multiply the Number of Electrified Trains Times
the Number of Cars Per Train (2 x 15=30). Add the Two Totals Together and Divide
By the Total Number of Trains (900 + 30 =930 - 22 = 42),
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20, Combined Molse Lavel =75 LDN

Workehast © 1 i B —— iy WYt £ i
Page: el Pags Vst T
LA ity ol S |OEE 0 P il i b Lodrmaaly o

i

2
a
i

e s L1 LT =1 LT
1.m==ﬂ“'

o e fon &y Ss3 0200

T e e IEL_ZL_EL_

e g ey — LEL.&LJ&_
D s o e = {75 Y
1 Fosd pradeni n s _Lﬁ‘__#_ﬁ._f_ﬁ._
4 v sowad F eph

P—. &5 4o 25

& Sy acha - gl 8% Yo E£§ @00

= s R - e _’ii_:L_
N et i . e AT

i oo fSuw fgoe

& madue now = %w rege

& wiacg ADTT ja + (i e dvee gise
g S ¥ ey T

. it — e Y

b coweid ;.I‘:H__.E’__
— = Jdee e

P RS S S % - -

i Traiic prosom o whe et

] u i ] T
= OE B = =.....__.,
maiet &, N0, N0 Hamp . depe OF
et o o  BE o AT Deep . SWSS LS

ety o T8y @i W AP fSgR0 . ATH &8
L L] — K u Al = e
mﬂ-”'_
" L] E ] L] = n - h - "
e F o F R

e N N e
- o s 3 =5 T & = e T
= L. .

‘_'Elj!wz_;?
El:i ﬂmif, l"r-t"'?- ’_f..‘ TE. & - TE.

o . . 120
0 M 87 To

a3 i o £ 8 5 41T, 303 47 o 6T
P Y LAY

E:. _'_'_:___.._ T

f




21. Combined Nolse Level =81 LDN

To Solve This Problem You Must Add Some More Lines to the Workchart for
Engines Bacause the Workchart as Set up Does Not Go High Enocugh. There Ara A
Variety of Ways to Do This But One of the Easlest Is to Take A Piece of Blank
Paper (& 3 x 5 Card Doas Very Well) Place the Edge of the Paper Along Either the
Top Or Bottom Edge of the Workchart and Mark Whare the LDN Lines Fall Along
the Edge of the Blank Paper. Then Once You Have Drawn Your Distance and
Operations Lines on the Work Chart, You Take Your Papar with the Line Markings
and Lay It along the Line for Adjusted Operations with the Mark Farthest to the
Right Lined up with the 75 LON Line. Now Just Count over until You Reach the
Intersection of the Operations and Distance Lines.
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22. H=10 Feet, R=40 Feet, R* =30 Feet, D= 170 Feet, D' =150 Feet

o Y e ) o |
= =3 =}
| = ] e [
| R* ] D"
L-—-M" L 150"
23. H=28 Feet, A=190 Feet, A’ =70 Feet, D =40 Feet, D' = 50 Feat
. D
Highest Point of Hill n &0’ —
1
|
I
I
I
I
|
I
| R’ D’ |
L.___, 70° 80" |

MNote—The Line of Sight Line Starts Above the Road Level Because of the Trucks.
24. H=8 Feel, R=52 Feat, R’ = 50 Fest, D= 61 Feet, D' =60 Feet
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25. The Noise Attenuation Provided Is 7 Decibels

WI ‘Workchart 7
il [
T -
e oL 8 Tt 3 |
'?IS—,‘ T E BARRIER S=20d8
3 14 2 ) L 1L
E 1 . Eug - I;
"=t BAERIER
8 < HH 88 [ Tr—— 1
l_lu- Il.-r"' E;ﬁ E I.‘__l 9 i
EE":‘% a5t E | \Cp. Vil
@ EE;‘ 1 n 5:‘; a Y
E§ 03 L] 1] 82 z W
] = a1 11l - & F
= ols< .: L
- Q F113T] = g e L]
s a S ) I 1 L NI i
PN ;
= ~ N e L 8
\.\\\ 4 i T A N . § T
N A [ & 1
I 5 : &
EII:[ L:;:Fxglut;\%\ ] Lio % 4 ~
RATIO 15 SMALLER 11 (R E g
ADJUSTMENT TO BARRIE L i
ATTENUATION FOR LOSS . o ze J/’,/
OF GROUND ATTENUATION N - 2
-R_n 26 8 &“N = " l,...--l""'"'-.l‘
LESS THAN I3 © N H » ot
1.3 w 2.0 =1 ::.\ ::: o
D) = X 40 60 B0 100 120 40 160 180 200
T o more =4 e ANGLE, o, SLBTENDED BY BARRIER AT
2e-2 =85 o] L, CRSERVER'S LOCATION




28. The Nolse Attenuation Provided Is 3 Decibels

Note—When the Curves ARe So Close Together Don't Worry About Extrapolating.
In This Case You Couldn't Anyway, the 15 dB and 10 dB Curves Have Merged. o
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27. The Nolse Attenuation Provided Is 8 Decibals (5.5 Rounded Up)
Note—Again You Have Problems With Extrapolating—Don't Worry About Being

Too Precise.
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28. The Moise Attenuation Provided by This Barrier Is 4 dB. This Is Sufficient

Note—Don't Forget That the Height of the cbservor 1z 5' Less Than the Total
Height of the Bullding and the Height of the Bullding Is 10 Feet Times the Number
of Stories. And Did You Remember to Make the Adjustment for Ground Attenuation
Loss.

Wotas Bartir S
:H‘m- [T —— = 15 . Tt
—
Sumemze T
1 bt o e o e sk, o e HI15 - @ Q=] IS ]
7 Ebpratr o steress i s o e 5 |-p & 1= 15 ]
1 e ch D I &0 1
& b mmncs et D e e 1 " ¢ |
& Lirw 7 e by a3 s j+ ée 1=, 25 1
l::“mn-u-.mm-u: *.25 1=['.25 |=[" s&25]
1. %l e [ s IxPodE5|=[".p25 ]
B O e i 7 [ w |-ezsl=["e7% ]
R esitaregme [V 25 x40 =" JO ]
10 Liret 1 s b 'S -1 0 1= & ]
[T T —r— * & |x[p.o75 1=1"8F ] =»
12 Lina B s i 10 .28 Ix[" & |=[2|.25]
13 Line & et by bna "o |+ FT51="&
14 Linwt 13 plu B 12 " [+[®126]=[" #$L ]| =»
TR Tpre—— PHe 1-1"# 1={g2 1
PR ———— "zg 1+1".975% |=["205 ]
BF. L 18 sarnam b 12 |"M-§ | !‘25 I=0" ‘f? 1=0

Pt W s i Py ek S 10 T4l T W iy g e o o P Do P g R e
il i s el W v s i B ] 13 e e e e dmorad twce
i 1 ey S e g et P B |y e i g 8 S e

g iy i plmwey |

i =

§ i I ] - i;!
s 1 T | TR |
] -3 e - - - WA BREER L= 208
¥ b AT e P e L
;E i3 s o] = ¢ 2 ” | 1| I_|L
7 3 ] I f.u"_a’ EEE BARRIER 1
- [ =
222252225522 2550 - 2 § & = |||
¥ " P T = | -~
W i 2 Neay -
& B [Tt o
nzezzzez : H EH Y
'ms DI.-.:" J'J.,Jf': [ R -+ d.l“l.lz a2 12
oE 03 S +1 = B z
v oozled .l a “ f
F [ -
= ms< a of 10
- Q &l i ! o
w ) x 118 i |
v HHHH
- L bod
E W & E L
a \\u"\\ 1= § 7
=T -
\\\ g
T 3 g
g 3 T I LCa 3 5
O/A lm R/D) 1"}& F by - g B /I
USE WHICH EVER ~DSvh | | =45 ] |-re G i
RATIO 1S SaaLLER S | 17 Cy 0.7s < |
J - 2
ADJUSTMENT TO BARRIE | ERRET - ’f‘
ATTENUATION FDR LOSS N e % Ve 2
OF GROUMD ATTEMUATION \\‘.\ “ et
'H"E'ﬁ a \\ "5 g L- L™
: AN ' - E
=1 ¥ o
zite 32 -2 (G505 DRSPS [ 20 40 &0 80 100 120 140 160 180 700
. -
23 h, - ANGLE, a, SUSTENDED BY BARRIER AT
TR TS pas ' CRSERVER'S LOCATION

S L 20 i P ra—

g,




29. The Noise Attenuation Provided by This Barrier Is Approximately 5 dB for Both the
Enginas and the Railroad Cars.

This Is Mot Sufficient.

Note—You Were Supposed to Calculate Attenuation for Diesel Engines and Cars
Separately Because the Source Heights Are Different. The Value of S for the

Engines Should Have Been — 10 and the Value of S for the Railroad Cars Should
Have Been — 25
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30. The Noise Attenuation Provided by This Barrier s 3 dB for Trucks and 5 dB for
Autos. The Combined Level Resulting s 69 LDN.

This Is Not Sufficient

Note—You Must Calculate the Barrier Effect Separately for Autos and Trucks
Because the Source Height is Different. Then Recombine lavals,
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