
Algorithm for Calculation of Site road/vehicle noise assessment, in accordance with 24 CFR Part 51.   Sound source level for automobiles = AE = 64.6 + 20*Log 10[S]-15*Log 10 [D], 
Sound source level for medium sized trucks = AE = 74.6 + 20*Log 10[S]-15*Log 10[D] , Heavy trucks when S< 50 mph , AE = 114.5 – 15*Log 10[D], Heavy trucks when S>50 mph, 
AE = 80.5+20*Log 10[S] – 15*Log 10[D]. Day/Night Automobile Sound Level = DNL=AE + 10*Log 10 [EADT*(d+10*n)]- 49.4, where d = daytime fraction of ADT, n = night time 
fraction of ADT, d=1-n ; ADT=Average Daily Traffic, EADT = Effective Average Daily Traffic. EADT for heavy trucks=ADT*(factor from table#8-HUD noise guidebook), EADT for 
medium sized trucks = ADT*10*DTS equation, EADT for cars = ADT*DTS equation, DTS equation(distance to stop sign equation)= 0.1+0.9*(DTS/600), DTS=distance from the 
proposed HUD site to stop sign; Gradient Adjustment Factor for DNL determination on heavy trucks (GAF) = (% Road Gradient)^0.5 –REVISED -1-14-08
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SITE ROAD/VEHICLE 
NOISE ASSESSMENT 

24CFR 51B 
(START) No  

 CALCULATE: 
GAF=(%ROAD GRADIENT)^0.5 
GAF=GRADIENT ADJ. FACTOR 

 

CALCULATE: 
(1)AE, USE APPROPRIATE 
FORMULAS PER VEHICLE 
TYPE 
(2)VDNL(VEHICLE DNL): FOR 
HEAVY TRUCK ADD GAF AS 
REQUIRED 
(3)RDNL (ROAD DNL) 
(4)SDNL (SITE DNL) 
 

ANALYSIS  
COMPLETE 
(Stop) 

Only Input boxes 
require user interface 

DATA INPUT: 
(SITE INFO) 
1) IDENTIFY:               
A)HUD SITE 
 
 
 
 

DATA INPUT: 
(ROAD INFO) 
A)ROAD NAME 
B)ROAD GRADIENT 
(RG)(%) 
C)EFFECTIVE 
DISTANCE (D)(FT) 
D)DISTANCE TO 
STOP SIGN 
(DTS)(FT) 
 
 
 
 

 
RG>0 
ROAD 

GRADIENT 
DEFAULT=2 

? 
 

 

No 

Data Input: 
(vehicle info) 
1)Vehicle type 
2)Vehicle average 
speed (s)(mph) 
3)ADT/per vehicle 
type (average 
daily traffic) 
4)N(nighttime 
fraction of ADT) 
Default=0.15 
 

CALCULATE: 
1)D=DAYTIME 
FRACTION OF 
ADT =D=1-N 
2)EFFECTIVE 
ADT/PER 
VEHICLE TYPE 



Algorithm for Calculation of Day-Night locomotive sound levels, in accordance with 24 CFR Part 51B

 

.   Sound source level for electric engines and rail cars = AE = 
71.4+20*Log10[S]+10*Log 10 [N2]-15*Log10[Dl]. N2 = ne+nc, where ne = # of electric engines and nc = # of cars. Note: An electric engine is counted as a rail car.  Adjusted 
Average Train Operations (Railroad) =AATOr = Average Train Operations (ATO) times 100. Adjusted Average Train Operations (Total) = AATO total = AATO (railroad) + 
ATO times 4. Day/Night Electric Engine and Rail Car Sound Level = DNL=AE + 10*Log 10 [AATOtotal*(d+10*N)]- 49.4, where d = daytime percent use of AATO,N = night 
time percent use of AATO, D=100%-N – RRDNL = Rail Road DNL REVISED – 12-17-08 
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Yes 

Data Input: 
(Site info): 
1) Identify 
a) HUD site 

Yes 

CALCULATE: 
N2=SUM OF ELECTRIC ENGINES AND 
RAIL CARS = NE+NC 
AE=SOUND SOURCE LEVEL FOR 
ELECTRIC ENGINES 
D=DAYTIME % OF ATO 
D=100%-N 

DATA INPUT: 
1)RAILROAD TRACK IDENTIFIER 
- ROUTE NAME OR DESTINATION  
2)NE=# OF ELECTRIC ENGINES 
(DEFAULT=1) 
3)NC=# OF CARS PER TRAIN  
(DEFAULT=8) 
4)S=AVERAGE TRAIN SPEED 
(DEFAULT=30MPH) 
5)DL=DISTANCE FROM 
PROPOSED HUD PROJECT SITE 
TO CENTER OF TRACKS 
6)ATO-AVERAGE TRAIN 
OPERATIONS 
7)N=NIGHTIME % OF ATO 
(DEFAULT=0.15 OR 15%) 
8)RAILWAY HORNS (Y OR N) 
9)BOLTED TRACK (Y OR N) 
 
 
 
 
 

Yes 

CALCULATE: 
AATO RAILROAD=ATO 
TIMES 100 

Yes 

CALCULATE: 
AATO TOTAL= AATO 
RAILROAD + ATO TIMES 4 

RAILWAY 
HORNS   

? 

No 

No 

BOLTED 
TRACK   

? 

CALCULATE: 
TOTAL TRAIN DNL=DNL 
FROM ELECTRIC ENGINES 
AND RAIL CARS 

Yes 
 CALCULATE: 

RRDNL  

Yes 
 CALCULATE: 
SITE DNL  

TRACK 
ANALYSIS  
COMPLETE 

 

AATO 
RAILROAD=
ATO  

AATO 
TOTAL= 2 
TIMES ATO  

No 

RAILROAD SITE 
NOISE ASSESSMENT 

ELECTRIC ENGINES AND RAIL 
CARS 

24CFR 51B 
(START) 



Algorithm for Calculation of Day-Night locomotive sound levels, in accordance with 24 CFR Part 51B

 

.   Sound source level for diesel engines = AE = 141.7 - 10*Log 
10[S]+10*Log 10 [N1]-15*Log10[Dl]. Sound source level for rail cars = AE=71.4+20*Log10[S]+10*Log 10 [N2]-15*Log10[Dl].  Adjusted Average Train Operations (Engines) 
= AATOE = Average Train Operations (ATO) times 10.  Adjusted Average Train Operations (Rail cars) = AATOc = Average Train Operations (ATO) times 4.  Day/Night Diesel 
Engine (DNLe) or Rail Car (DNLc) Sound Level = AE + 10*Log 10 [AATO(car or engine)*(D+10*N)]- 49.4, where D = daytime percent use of AATO, N = night time percent 
use of AATO, D=100%-N – RRDNL = Rail Road DNL REVISED – 12-17-08 
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RAILROAD SITE 
NOISE ASSESSMENT 

DIESEL ENGINES AND RAIL CARS 
24CFR 51B 

(START) 

CALCULATE: 
AATOE=ATO  
TIMES 10 

CALCULATE: 
AE=SOUND SOURCE LEVEL 
FOR DIESEL ENGINES 
D=DAYTIME % OF ATO 
D=100%-N 

Data Input: 
(Site info): 
1) Identify 
a) HUD site 

DATA INPUT: 
1)RAILROAD TRACK 
IDENTIFIER - ROUTE NAME 
OR DESTINATION  
2)N1=AVE.# OF DIESEL 
ENGINES (DEFAULT=2) 
3)N2=AVE.# OF RAIL CARS 
PER TRAIN (DEFAULT =50) 
3)S=AVERAGE TRAIN SPEED 
(DEFAULT=30MPH) 
4)DL=DISTANCE FROM HUD 
SITE TO CENTER OF TRACKS 
5)ATO=AVERAGE TRAIN 
OPERATIONS 
6) N=NIGHTIME % OF ATO 
(DEFAULT=0.15) OR 15%) 
7)RAILWAY HORNS (YOR N) 
8)BOLTED TRACKS (Y OR 
N) 
 
 
 

Railway 
Horns    

? 

Yes 
CALCULATE: 

AATOC=ATO  
TIMES 4 

Yes 

Yes 
CALCULATE: 

AE=SOUND SOURCE 
LEVEL FOR RAIL CARS 

Yes 

Yes 

Yes 

TRACK ANALYSIS  
COMPLETE (End) 

CALCULATE: 
DNL RESULT DIFFERENCE 
BETWEEN DIESEL ENGINES AND 
RAIL CARS (TABLE #1 HUD 
NOISE GUIDEBOOK) 

CALCULATE: 
SITE DNL  

Yes 

CALCULATE: 
ADD COMBINING FACTOR 
(TABLE #1) TO LARGER DNL 
RESULT FOR TOTAL TRAIN DNL  

CALCULATE: 
RRDNL  

AATOE=ATO   

No 

AATOC
=ATO   

No 
CALCULATE: 

DNLC FOR 
RAIL CARS 

CALCULATE: 
DNLE FOR DIESEL ENGINES 

Bolted  
Tracks    
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