
Chapter& 

A Wotitbook for the Noise 
Assessment Guidelines 

Introduction 

The followlng problems were 
prepared to give you the opportunity 
to pn~etlce 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 Of tables from the Guidelines 
so you will need to have It at hand to 
do the problems. 

Noise Assessment Guidelines Wotitbook 
ProblerYI$ 

Pl ....... t Through 7: Combining Sound lAwla In Declbole 

Calculate the Combined Soood l.8WI lor the Following Sets of Individual U!wls: 

1. 67 LDN 
61 LDN 

2. 63 LDN 
63 LDN 

__ Combined 
l.8WI 

__ Combined .._ 
4. 82 LDN 

85LDN 
5. 87 LDN 

72 LDN 
_ _ Combined 

l.8WI 
_ _ Combined 

7. 73 LDN 
nLDN 
61 LDN 
87 LDN 
__ Combined 

LIM>! 

LIM>! 

Po tlomo 4 1nd t: ~ ElfeciM Dlo"""'" 
Celcutale the EHectlve Distances tor the Following Aoada: 

8. 

9. 

Dlsw.ce In FMI trom NAL to: 
-Edge of N-t Lane 
Fat Edge of Fattheat Lane 
EHectlve Otatance 

Distance In Feet trom NAL to: 
- Edge ol Nearest Lane 
Fot Edge of Fattheat Lane 
EHectlve Distance 

Po • lo ma to Through t5: Adjuo- F10>10ra 

3. 51 LDN 
8SLDN 
_ _ Combined .._ 

8. 59LDN 
63LDN 
71 LDN 

--~nod 

22FMI 
78Feet 

60 FMI 
84 FMI 

Usl The Adjustment Factors Neceaaaty lor Each olthe Following Sltuatlona and the 
NumO<Ical Value lor Each Adjustment Factor. 

10. A Roadway Whete the Ao6d Goodient Is 1 Yo, the A...-.ge $9eed lor Both Autos end 
Trucka Ia 30 MPH and the Fraction of Nlgllttlrne TraHic Ia 10%. 

AdJustment FactorsN ________________ _ 

Volueol Adjustment Factors: _ ___________ ___ _ 

11. A Roadway Whete There Is A Slop Sign 400 FMI trom the NAL The Gradient is !Yo, 
the Awrage S9eed for Autos Is 45 MPH (There Are No Trucks) and the Fnoctlon of 
Nighttime Traffic Is 15%. 

Adjustment FactorsN ________________ _ 

Value of Adjustment Factors: _______________ _ 
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12. A Roadway Where the Reed Gl'8dlentls 2%, the A....age Sj)80d lor Autos Ia 50 MPH 
and lor TNCka (Both Uphill and DownhiiQ Is 50 MPH and the Frac:tlon of Nlgh111me 
Traffic Is 10%. 

Adjustment Factors Needed; ________________ _ 

Value of Adjustment Factors: ________________ _ 

13. A Railroad Whel'e the Frac:tlon ol Operations Occurring at Night Is 30%, the A
Train Sj)80d Is .w MPH, the Tract< Ia Bolted and There M No INhlstlo Or Horns 
Required for Grado Crossing$. 

AdjustmentFactorsNee<loct. ____ ____________ _ 

ValuooiAdjustmentFactors: ________________ _ 

1•. A Raliroed Where the Ftaetlon of Operations Occunlng at Nighl ls 5%, the A
Train Speed Is 10 MPH, the Tracks M Woldod and There M No Whistles Or Horns 
Aequlred lor Grado Crossing. 

Adjustment Fac1ors ~=-----------------

Value of Adjustment Factors: ________________ _ 

15. A Railroad Whel'e the Fraction of Opetollons Occunlng at Night Is 20%, the A
Train Sj)80d Ia 30 MPH, the Ttaek Is Bolted and No Whistles or Horns"'- Required 
lor G.-Crossings. 

Adjustment Factors Needed: _ _______________ _ 

Value of Adjustment Factors: ________________ _ 
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Pt til ne 11 Tlrough 21: Some IIMic Pt celt tw 

Celeulate the Combined Noise LIMits f« ~of the Following Situations: 

16. A AoedWay Where the distance In Feet from the NAl to the Near Edge of the Nearest 
Lane Is 310 Feet, the Distance to the Fer Edge of theF-t Lane 1$ 358 Feet. 
There Is A Stop Sign o400 Feet from lhe NAL The Gradlenlls 1%. The A
Number of Automobiles ls17/JOO, lhe 24 Hour A-Number of Medlum Trucl<s Is 
1 ,500, lhe 24 Hour A-Number ol Heovy Trucks Is o400 Total. The Fraction of 
Nighttime Traffic Is 20%. 

The Combined Noise liMit f« This Ao41dway Is _ __________ _ 

17. A Sile Exposed to Noise fr«n Two Roads. FO< Roadway Number 1 lhe Dletance In 
Feet from the NAL to the Near Edge of the Nearesl Lane Is 125 Feel, the Distance to 
the Far Edge of the Farthest Lane Is 233 Feet. There Is A Slop Sign 250 Feet from 
the NAL The Gradient Is 3%. The A-- Speed I« Bolh Autos and Trucks Is 30 
MPH. 

The 24 Hour A-Number of Autos Is 22/)00, the 24 Hour A- Number of 
Medium Tr\ld<s Is 2,000. The 24 Hour A- Number of Heavy Trucks Is 950 Total. 
The Fraction of Nighttime Traffic Is 10%. 

FO< Roadway Number 2, lhe Dlslance 10 lhe Nell Edge of the Neeresl Lane Is 4$ 
FHI, the Distance to lhe Fai Edge oflhe Farthest Lane Is 93 Feet. There Is A Stop 
Sign 100 Feet from the NAL and the Gradient Is 1%. The A-Speed for Bolh 
Autos and Heavy Trucks Is 30 MPH. The 24 Hour A-Number of Automobiles Ia 
14/)00, for Medium Trucks 700, and f« Heovy Trucl<s 900 Total. The Fraction of 
Nlghltlme Traffic Is 20'Yo. 

The Combined Noise liMit forThlsSitels ____________ _ 

18. A Site Exposed lo Noise from Two Rellroads. For Rellroed 1, the Distance In Feet 
from the NAL to the Railway Track Is 150 Feet. There Are 35 Diesel Trains Evert 24 
Hours, No Eleclrifled Trains. The Fraction of Operations Occurr1ng at Night 1$ 25%. 
There Are 3 Diesel L.ocomotl\oes Per Train and 70 C8B Per Train. The A-Speed 
Is 30 MPH and the Track 1$ Bolted. No Whistles Or Horns Are Used. 

For Rallroad 2, the Distance In Feet from the NAL to the Railway Track Is 310 Feet. 
There Ala 20 Diesel and 2 Electrified Trains Each 24 Hours. The Fraction of 
Operations Occurring at Night Is 15%. There Are 2 LocomotiVes Per Diesel Train and 
4$ Qn fO< Each Diesel Train and 15 C8ls Per Electrified Train. The A-Train 
Speed Is 40 MPH and the Track Is Bolted. No Horns Or Whistles Are Used. 

The Combined Noise 1.e11e1 for This Site Is-------------

19. A Site Exposed to Noise from TWo Railroads. For Rellroed 1, the Distance In Feet 
from the NAL IO lhe Railway Track Ia 75 Feet. There Are 34 DieM~ Traina Evert 24 
Hours, No Electrified Trains. Twenty Percent of the Operations Occur al Night There 
Are 5 Locomotives Per Train and 75 car. Per Train. The A-age Train Speed Ia 35 
MPH and the Track Is Welded. No Horns Or Whistles. 

For Railway 2, the DISiance In Feet fr«n the NALIO the Railway Track Is 120 FH1. 
Thera Are 12 Diesel Trains In 24 Hours, No Electrified Trains. T-.ty.flw Percent of 
the Operations Occur at Night. There Ale 4 LocomotiVes Per Train and 40 cars Per 
Train. The ,o,....,age Train Speed Is 20 MPH and the Track Is Bolted. No Horns Or 
Whistles Ale Used. 

The Combined Noise liMII for This Site Ia. -------------

20. A Site Exposed to Noise from Three Roads. For Road 1, the Dis lance In Feet from 
the NAL to the Near Edge of the Noaresl Lane Is 100 Feet, to the Far Edge ol the 
Farthesl Lane, 208 Feet. There Is No Stop Sign and the Gradient Is 1%. The A
Speed for Autos Ia 55 MPH. (There Ara No Tr\ld<s Allowed On This -~The 24 
Hour A-Number of Autos Is 40/)00. The FractloQ of Nighttime Traffic Is 15'Yo. 

For Road 2, the Distance from the NAL to the Near Edge of the N-t Lane Is 4$ 
Feet, to lhe Far Edge of the Farthest Lane T5 Feet. There Is A Stop Sign ITS Feet 
from the NAL and the Road Gradient Is 4%. The~ Speed for Both Autos and 
Trucl<s Is 40 MPH. The 24 Hour A-Number of Autos Ia 15/)00, fO< Medium 
Trucks 900 and for Heavy Trucks 320 Tolal. The Fraction of Nighttime Traffic Is 20%. 

For Road 3, the Distance from the NAL to the Near Edge of the N-1 Lane Ia 52 
Feet, lo lhe Far Edge of the Farthest Lane 92 Feet. There Ia A Stop Sign 400 Feel 
from the NAL and the Gradient Is 1%. TheA-·Speed for Bolh Autos and Trucl<s 
Is 25 MPH. The 24 Hour A- Number of Autos IS 5/)00, for Medium Trucl<s 1.0S0 
and for Hee.vy Trucl<s 175 Total. The Fraction of Nlghtllme Trafflc Ia 20%. 

The Combined Noise ltM!I forThisSIIela _____________ _ 
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Z1. A Site Expoaecl to Nolse from A Rallmed. The Distance from the NAL to the Railroad 
Is 110 Feet. There Me 30 Diesel Ttall\8 Eveoy 24 Hours, No Eleclrlfled Trains. T_,ty 
Percent of the Operations Occur at Night. There Are 3 L.oc:omottves Pe< Train and 50 
cars Pe< Train. The A- Train S~ Is 30 MPH, tho Track Is Bolted and There Is 
A Grade Crossing Whate Horns and Whistles Me Used 100 Feet from tho NAL 

The Combined Noise l8vel at This Site Is _ ___________ _ 

Pi- 22 Thro<lgh 24: S.men- ldentllyt"V the V•l- lor H, R, R', D and 0 ' 

Identity the Values lor H, R, R', 0 and 0 ' lor Each of the Following Barrle<S: 

22. 

I 
l.-30·- ....... -------150'--------' 

H: ---A= --- A'= ___ D= ___ andO' = ---

70' 50' 

H: A: A'= D= and D' = 

Barrie< 40' 10 ' 170' 90' 70 ' 
Highest Polnt of Hill 30' 150 ' 8 ' 50' 

40' 

24. 

6 1' 52' 

Cl Cl 

I 
60 ' 50' 

H= A= • A' 10: andD' 
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ro 7 7 ow 25 ,_.. 27:-c*'' loow Ulino ~It lllld 7. 

Using Wcrtcn.rts 6 ard 7 Only,~~ the Noise AtlllnUalion PnMdod by lhe 
a.m.. mustrated In ~ 22llvough 24. Add?tlonal Deta on the Angles 
S..btendod by the Ends of the ~ ard ?he NAL fO< Each Location Is ProYided. 

25. Celculate the Noise Allenuatlon Provided by the Batrler Described In Problem 22. The 
Angle S..blendod by the Ends of ?he a.n1er end the NAL I$ 150 ~-

The NoiMAIIenua?ion ProYidedls _____________ Declbels. 

26. Celcutato the Nolae Altenuotion PnMdod by lhe Barrier Deocrlbod In Problom 23. The 
Anglo Sublendod by the E-oi!IW a..ler ..-.:1 lhe NAL 1$ 90 o.-
TheNoiMAitenuationf'ro¥tdodla _____________ Declbels. 

27 Celculota the Noise Atten~».lion PnMdod by the Barrier Oeoa1bod In Problom 24. The 
Angle Sublendod by ll>e Ends of tr-.. a.mtr end the NAL Is t30 Oegr-. 

The Noise Allenualion ProYidod Is---------- ----Decibels. 

Proi>Mmt 21 Tlwougll30: - Colculotlono Uolng Wcwtu:lwts 5, a ond 1 

Colculato the Attenuation Prewldod By the a.triefsln the Fojlowing Sl?uotlons Use 
Wo<kellllts 5, 6 end 7. 

25. A Two StO<Y Building Ps Expc:wod to HolM LIMits of 68 LON from AutC>mOI>IIos. The 
- Is 15 Feet High end Ps Located 40 Foeo from lhe Souroo end 20 Feet from 
tr-.. Building. The SocRe, -·and Building Are All On LIMit Ground. The Anglo 
Sublendod by lhe Ends of tr-.. a.mer ond the Noise Assessment Location Is 110 

o.or-. 
Tile NolseAttenuallon Provided by Tills Banlerls _________ Declbels. 

Is TlllsSuffleleno? ____________________ _ 

29. A Tllree Story Building Ps Exposed to A Nojse Lew~ of 72 LON I rom Diesel 
Locomotl- and 60 LON from Rellroocl C... The Batrler ?a 12 Foeo High ond Is 
Located 40 F""t from the Source ond 85 Foet from ll>e Building The 8an1er end 
tr-.. Building Are on the Same LIMit. But the Troek Ps Oeprossocl 25 Feet. The Angle 
S..blendod by lhe Ends Of tr-.. Banler end the NAL Is 120 Oegr.-

The Nojse Attenuation Provided by Tills Batrler Is--------Decibels. 

Is Tills Sufficient? ____________________ _ 

30. A Tllree StO<Y Building Is Exposed to Noise Lo....,ls of 67 LON from Autornot>lles 
and 71 LON from Trucks. The Barrier Is 16 Feet High end Is Locoted 36 Feet from 
tho Source and 56 Feet from the Building. Tile Source, the Battler ond tile Building 
Art All AI the Same Lew~. The Ang?e Subtondod by the Barrio< EndS end the NAL Is 
130 Oegr-. 

The Noise Attenuation ProYicloc:l by This 8anlerls --------Decibels. 

lsThls&Af~i~?---------------------
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Noise Assessment Guidelines Workbook 
Answers p-

t . 88 LON (67-61 :6, Add tdB (From Teble) to 67:88 LON) 
2. 88 LON {63-63: 0, Add 3dB (From Teble) to 63:88 LON) 
3. 69 LON (69-51 :0, Add OdB to 69:69 LON) 
• . 67 LON (65-62: 3, Add UdB to 65, Round Off to NeatH I Whole Number, 

66.8 : 67 LON) 
5. 73 LON (72-65: 5, Add 1.2 = 73.2 = 73 LON) 
6. 72 LON 163·59=•, Add 1.5=&4.5, 71-e..5:6.5 

Interpolate From Teble: 6 = 1.0, 7 = .8 
6.5 : .9) 71 + .9 = 71.9 = 72 LON) 

7. 76 LON (67-61 =6 .• Add 1.0:66, 72-68=•, Add 1.5:73.5, 
73.5· 73 = .5, Interpolate From Table, 
Add 2.75:76.25:76 LON) 

B. •9Feet (76+22=98-2=•9) 
9. 72Feet (84+60=1« - 2=72) 

10. Adjustment Factors Needed: Speed and Nlght·Time Pe<centage 

Value of FaetOt's: Speed= Autos .30 
Tnucka .81 

Nighttime 
Percentage .81 

Note-You Must Have Different Speed Adjustments for Autos and Tnucks. 

1 1. Adjustment FactOt'S Needed: Speed and Stop and Go TraHic 
Value of FactOt"S: Speed .67 

Slop and Go .70 

12. Adjustment FaetOt's Needed: Gradient, Speed and Nighttime Pe<centage 

Value of FactOt'S: Gradient 1A 
Speed= Autos .30 

Trucks .81 
Nighttime 
Percentage .81 

13. Adjustment FactOt's Needed: Nighttime Percentage, .Speed, Bolted Track 

Value of FactOt's: Nighttime 
Percentage 1.57 
Speed=EnQI"" .75 

Cars 1.78 
Boiled Track • 

Note-You Must Have Different Speed Adjustments for Engines and Cars. 

1•. Adjustment FactOt's Needed: Nighttime Percentage and Speed 

Value of Factors: Nighttime 
Percentage .62 
Speed = Enolnes 3,0 

Cars .11 

t5. Adjustment Factors Needed: Nighttime Percentage and Bolted Track 

Value of FactOt'S: Nighttime 
Percentage1.19 
Bolted Track 4 
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18. Combined Noise Level= 82 LON (If Your Answer Ia Plus or Minus 1dB Ita OK -
Between Rounding Off and the Lerge Scale on the Nornographs, That's Close 
Enough) 
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17. Combln«< NoiMI..eYel:74lON (+OR- 1 dB) 
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18. Combined Noise L..el = 71 lDN 

Noro-ln O<der to Complete Column ta for Railway 12 You Must Find the A
N..-of Cats P., Train. Multiply the NUMb« of OleMI Trains Times the NUMb« 
of Cats Per Train (20x45=m. Multiply the Number of Electrified Trains TlrMS 
the Numbef of Cats P., Train (2 X 15 • 301. Add the Two Total$ Together and DMde 
By the Total Number of Trains~ • 30 • 1130 - 22 = 42). 

- · -- ..... 
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19 Combined Noise LeYe1 = 76 LON 
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89 



20. Combln<!d Noise llMII = 75 LDN 

-· --............ ___ .... _ 

•---------------------------
•---------------------------
•-------------------------------1.0.....w. .. _ ........ . .......... -·--·--....... ,_. __ 
t o-..."-· 

.. -... ..... -·-.. ...,.-...... 
.__,__._ .. .., ____ _ 
......... _. _ __ 11101) 

·--.... ____ .. .__ 

·-

-· -· 
.JRQ_ .!J.L . ..25 ..... ~--
,UL_..zs_.!JL_ __ _ 

iR!L. .fttQ__u,_-
-=---ilL . .c. __ _ 
.dL~...J.!l.o.-

_;_s_.!li__L$__ 

....ss_.!tfL_&L -

..S.L-l!L..n... __ _ 

~~-""'>---
.....;;._...;hi!L...I£a __ _ 

~.&l!!!!.tr.!l!l_ 

_-_..JJ4..,1u7 ___ 

--=-.JJL-'1"'1'--
- - _.n£_..CJS_ __ _ 

, _____ , ___ , ..... ..JJ:1's.l.2&~--

---

90 

-· -· -----..,_ __ ,.. 
--· --· --· 

~ • ,, • • " " • =- = - .. -"" = :::--· ·-· .... - · -~ , -".£_ J,L., ¥.oal:l2.. • .IWIYL. JZ ... _a_ . ~z._ 
....JL_,_u_,...L!..L. ~-.li.<tH- ..us.... a- . ..J..S_ 

~ ...J..L.J.!L,/S.!1!12. .XILI_ _1,6 .IJ_ • j.() __ --· ---~---·- - · 
~-~--,., .. .. 

,...,. ·tc'r-, 11 

""""'·~ · .... 
~...~~...~.,lH 

• • = 
- . - . 

:. --· • --
-JI.i , f. I , 1./9 • Us 7~ . C • .:n. . 

. ff_,.JI,. 13~ 
i ·D ~JL•b-..7a.. 

-1!1! .;,L,J.tf . .Ja.S v7 . .o_ .LL. 
,!!_,JL.,JL.. __._.. ____ _ --··--·-- ·--·-·------·---
--•--·---

a..-................ ... 

__,..I_L ....... ,.z3_ """ ... . "--t- _ ..... __ :-..:· ~ 



21. Combined Noise level= 81 LON 

To SoiY<! This Problem You Must Add Some More Unes to the Workehart lor 
Engines Because the Workehart as Set up Does Not Go High Enough. Tlle<e Are A 
Variety or Ways to Do This But One of the Eulest Is to Take A Pleoe of Blank 
Paper (A 3 x 5 card Does Very We4~ Place the Edge of tha Paper Along Either the 
Top Or Bottom Edge of the Workchart and Marl< Where the LON Unes Fall Along 
the Edge of the Blank P-. Then Once You Ha.., Drawn Your Dlatance e.nd 
Operations Unes on the Work Chart, Yoo Take Your P-with the Uno Mari<lnga 
and Lay It along the Une for Adjusted Operations with the Mark Farthest to the 
Right Uned up with the 75 LON Uno. Now Just Count over unlll Yoo Reach the 
lnlersactlon of the Operations and Distance Lines. 

- · --
.....---~ ' . c:· ::r . -· 

-· 
.. . 
- =.......... • ::: .. .. 

---
• " " 
~. -- --_ .... - - •--•--•- -•--·-- -··-·--·---- -· --•--•--•--•--·-- ---·--·- - -

- -· 
0 D .... _...,...,.._ 
a.-.-~ 

- -· --·--·--·--·--·-- -· --·--·--·--· ·-._._..._.... _ __, ___ 
......... ,~_.., ... , ____ , __ 

- · .......... . ~! L IOIUW 

~ ---· • -- • --

-OI!l·--- ~/ 

20 

91 

·--(Ill 



22. H= 10 Fee~ R=-10 Feel, R' • 30 Feet, 0=170 Feel, 0' = 150 Feel 

I R' 0 ' 
'--30' 150'----..1 

23. H=8 Feel, A=90 Feel. R' a70 Feet, D=-10 Feel, 0' =50 Feel 

A' 
'--- ---70'-

o· 
- -'----so·- - ..J 

Note-The Une ot Sight Llno Sla•11 AboYa the Rood level Because ot the Truckt. 

24. H: 8 Feel, R:52 Feel, R' • 50 Feet, D= 61 Feel, 0 ' :60 Feel 

Q~___!.•Dt~• ~~·~-m~ A jo-ol, v -11 !)2'·--n;n;;;;n--,·1 w 
o· R' 

'----eo··---L---so··---' 
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25. The Noise Attenuation Provided Is 7 Dec1bela 
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27. Tho NoiH Attenuation ProYided Ia 8 Oeclbata (5.5 Rounded Up) 

Nolo-Again You Ha .... Problema With Extrapolating-Don't Worry About Being 
Too PreeiH. 
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28. The Noise Attenuation Pro¥1dod by This Barrier Is 4 dB. This Is Sufficient 

Note-Don't FO<get That the Height of the obs<INor Is 5' Less Then the Total 
Height of the Building and the Height ol the Building Is 10 Feet Times the Number 
of Stories. And Old You Remember to Make the Adjustment fot Ground Attenuation 
loss. 
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29. The Noise Attenuation Provided by This 8arrier IS Approximately 5 dB for Bolh the 
Engines and the Railroad Cars. 

This Is No·t Sufficient. 

Note-You Were Supposed to Calculate Attenuation for 01""1 Engl""" and Cars 
Separately Because the Source Heights Are Different. The Value of S lor the 
Engines Should Have Been -10 and the Value of S for the Railroad Cars Should 
Have Been - 25. 

- · e.,_. ....... ,.,---......... o ......... -..... -- ... ~ ... ~ 
·-~-0' . .-82__ 
~___&.:?_ 

,~ ......... _ ...... ~ , ... lZ. 1- r• -1o 
.. ~ .. ---~~~- [' 2~ 1- r• -to ,...__...._. ___ ,.. 0) .. ,.. _____ ~"'/ 
~. ...... , ...... "' .... [' 35 I +[' IZS 
.. s.-.... _.... .............. ~ • .,~j I'. ze. I• 1•.ze --'-IO!Ioot•• I u J x (' .oe. 
a.o-.. ........ , I u 1- I' .o!> ........ _ ....... ~~-.,........-, .......... [' • Zl!> 1•1' ~ 
!O.V.I ...... Iioltl I' 7!2 1- I' n.t. 
"~A~ lit*-""' r• IO.f> I • I' ,ql 

1- [' 2.Z.. I 
I .- p ~ I 

[' 1:2-5 I 
[' +o I 

I• 1' .2.8 
1- I' .oa 
1-1' · 0~ 
I· I' .97 
I • I' ti.Z. 
1· 1· ID-8 I 
1• 1" 10.$ I .. 

11.~,--.. I' • z!S Jx(" 10.81 •1" ~ I 
11.V.• .............. 

, .. V.Q--'1 

l:t.U., ........ 

"'"-''~" .... 
11 "-,."'"""""_,, ,......,. ___ ,_ ... __ .. ___ ..... _ ... _ ... _.l, .. ...., ...... --.~ .. 

[' 40 I -I' .'17 I • I'' 4-1 1 
I" _.. I+(" 3 1- 1"44 I •" 
I' It~ 1- 1'-4<> 1·1• 0~ 
("6'? [ • I' -97 1- 1" e6 
[• !3b I - I'' :3 1 - 1" 8~ -· - "'"·-·'--..·-...... -. ..._.. """""-"-0•--·•--••l""'f ..... ---..--• ... _.. . .., ... ,. 

" • 
... ~'!> ·-· wwo 
"O" 
f~~ 
c •w 
~~i 
:~~ •wz .. -

• 

" " 

8 

6 

a 
5 w 
0 

! 

·-
-

' 
~ - -
~ 
~ 
! 

0 

' 
~ 

~ -
li 
~ 

6 

~ 

~ 
~ 
~ ' 

2 

' 

I I I I )_I 

'j'.,\' I '"ji• 
IAtlt(l 1,~ 

/ 

\~; 
/ f-

y 

10 

ul 
II v ~ 
~ / / 

~ / 

~ ~ 
/ 

~ 2 .. 
" +· ,,q!, 8 

""" 
~ --l£$S tHAN I 3 0 

C]3 to ?0 *!"> 
2 1 10 ;,.a -z 
33to $ , 0 -3 
$,1 -4 

""" 0 20 40 60 80 lOO 120 1~ 160 110 20) 

ANGLE, a, $\.AltN>(O IY IAUifl Al 
OtSff'/fl'S lOCATION 

c:oo-•-...--~-· ...... -,......__ ... _... ... ____ _ -97 



-I ............. 

~) -- .. ~.~-Aa__ ....... _ ....... ..._ -- .. ~ .. ~-

==-~- ~~ ,......,..._.., ____ 
1• 11. 1- 1•-z:s I- I' '-7 , ........ _ ..... .._ .. _ 
I' 2$ 1-1'- 'ZS 1•1'-!i" 

~ .......... __ ....._ ... ., 
p 175 ·-------"" I' 4D 

t.I.Nt ..... ., ... , I' 5I:> I + (' IZ'S I • I' .4-......... _... ........... ....... ..,._.. -- I' .+ I • I'·+ I • I' • f(, 
, ~ ...... I u I X ( ' - '" I • l' ·"'-
•o.-.. , I u I· I' ,()IP l • I' .94-. -.....~ .......... ,...... .... , ........... I' . .. I •I' 40 J. (' '"' " """ '_ ... , I ' ?>1 I -I' II. I• I" t:l 
I!U.tO_ ... , I" tl I • I' ,9tf I • I" J9, 7 .. ........ _ ... ~ 

I'. 4 I • I" 'ZI t·l" e.t 
'' '-- ' ........... I' 40 I • I' .9JI I • l"lfl.t.o I 
u '"""' ''-""' '' I''W.c.. 1+1"6.'f I •I" &I I .. 
~,~....,.,_ ... I' n'!> 1-1'¥<> 1-1· es I ... .._,. ___ , 

1• 1 !> I - I' .9'/ I• 1•904 I 
'' """"_ .... It I" 91>-lf 1-1"8.<1 1•1" 8Z. I .. ..,.... ____ ,_ .. ......_ .. 
--· .. ·-·-.u..--. -·'"-"--·-- _ ... ._. ___ .. __ -·--·--- ---·--........ --... 

-I --H .. 
•• 

. .. ,.._.., --·--· .. _.. • • ,.. •• ,J 

~ . 
~~i wyo - ~ 
~~~ .•w 
:i~i 
ca ~ 
cwa ··-• 

- 1 

iii 
~ 
! 
~ 

"' ¥ 

~ 

' 

I~ r T .J. I I !' 
ii 1 '' ir· ..... '•I 

.. 
\ , 

• ,~, 
/ r-

2 
y 

0 
10 

lA I/ 
I 

t- J v ~ I v l 
t- J y 

/ 
/ 

• 
~~v 

2 

·r-~~ 
_~ ... 
20 .0 40 ID toO 120 W0 ltO liO 200 

ANGlt,•. SUti:NXO t 'l' lAM .. Af 
C:.SI!IHII'S lOCAtiON - -........... -.. --.. ---..-. ...... ..... 



30. The Noise Attenuation Provided by Thla Barrier Is 3 dB for Trucks and 5 dB for 
Autos. Th& Combined lev&l Reoulttno Ia 69 LON. 

This ta Not Sufticlent 

Note-You Must Calculate the Berrier EHect Separately for Autos and Trucks 
Because the Source Height Ia Different. Then Recombine levels. 
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