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NOTICE

The contents of this report reflect the
views of the Office of Transportation Lab-
oratory which is responsible for the facts
and the accuracy of the data presented
herein. The contents do not necessarily
reflect the official views or policies of
the State of California or the Federal
Highway Administration. This report does
not constitute a standard, specification,
or regulation.

Neither the State of California nor the
United States Government endorse products
or manufaéturars. Trade or manufacturers'
names appear herein only because they are
considered essential to the object of this
document.
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Quantity
Length

Area

Volume

Volume/Time

(Flow}

Mass

Velocity

Acceleration

Weight
Density

Farce
Thermal
Energy

Mechanical
Energy

Bending Moment
or Torgue

Pressure

Stress
Intensity

Plane Angle

Temperature

CONVERSION FACTORS

English to Metric System (SI) of Measurement

English unit
inches {in)or(")

feet (ft)or(')
mites (mi)

square inches (Tnal

square feet (F£%)
acres

gallons (gal)
cubic feet (fta)
cubic yards (yd?)

cubic feet per
second (ft /s)

gallons per
minute (gal/min)

pounds {ib)

. miles per hour (mph)

feet per second {fps}

feet per second
squared (ft/sz)

acceleratfon due to
force of gravity (G)

pounds per cubic
(1b/ft3)

Eounds (1bs)
ips (1000 1bs)

British thermal
unit {BTU)

foot-pounds {ft-1b)
foot-kips {ft-k)

inch-pounds ift—1bs}
foot-pounds (ft-1bs

pgounds per square
inch (psi)
pounds per sguare
foot {psf)

kips per square
inch square root -
inech (ksi ¥In)

pounds per square
inch square root
inch (psi ¥Tn)
degrees {°)

degrees
fahrenheit (F)

Muitiply by

25.40
.02540

.3048
1.609

6.432 x 10

.092980
L4047

3,788
.p2832
.7646

28,317

.06309
4536

4470
.3048

. 3048

2.807

1.0988

1.0988
0.0175
tF -~ 32

= t(

-4

To_get metric equivalent

miltimetres {mmm)
metres (m)

metres (m)
kilometres (km}

square metres (mz)

square metres (m“)
hectares (ha)

litres (1)
cubic metres (m3)
cubic metres (m3)

1itres per second

1itres per second
kitograms (kg)

metres per second
metras per second

metres per second
squared (m/sa)

metres per second
squared (m/sz)

{1/s)

{1/s)

ns)

kilograms per cubic

metre (kg/ma)
newtons iN)
newtons (M)
joules (J)

joules (J}
joules (J

hewton-metres (Nm)
newton-metres (Nm)
pascals {Pa}

pascals {Pa)

mega pascals ¥metre (MPa #/wm,

kilo pascals /metre (KPa v/m)

radians (rad)

degrees celsfus (°C)
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INTRODUCTION

1. INTRODUCTION
This report is the user's manual for the computer program SQUND32.
SOUND32 is the Caltrans version of the FHWA highway noise prediction

and barrier cost reduction (BCR) procedure programs STAMIMA 2.0 7/

OPTIMA.

The tuwo FHHA prbgrams were modified and combined in the Caltrans
versioh. Major modifications and improvements incorporated in
SOUND32 include:
%¥ Correct results of noise levels in multiple barrier
situations.
% 1980 California cost factors and the ability to change
barrier cost factors through a user supplied file.
¥ Zero height barriers yielding the same results as no
barrier.
¥ EFarth berm calculations per FHWA-RD-77-108.
% Revised input to permit greater compatibility with
earlier Csaltrans programs.
* Greafer versatility through expanded data change
options.
¥ Development of a separate computer program (LOS) which
enables the user to obtain line of sight breaks between
11.5 ft. truck stack heights and receivers along a

barrier alignment. This is currently a requirement in
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California. The L0OS program operates on SOUND32 input

data files.

The fefiéctive barrier calculations currently available in STAMINA
2.0 have been omitted from SOUND32 because of their limitations,

small effect, and their increase in the cost of running the program, -

1.1 PURﬁOSE
SOUN532.allbws for the prediction of highway traffic noise for
complex geometric sites and allows the user to examine the
effectiveness and cost of many different barrier haights more

quitkly ‘than in the pas*. This allows the designer to more easi-

ly develop an optimum barrier design.

SOUND32 includes calculations for barriar effectiveness and
cost information for each noise barrier at several heights. The
user selects a set of barrier heights and is given the noise lev-
@l at each receiver and the total cost of the barrier system.
Bébed on these results the usar can change barrier heights to

improve (optimize) the cost efficiency of the barrier system.

: -
t
1.

1.2 BACKGROUND
| SO&&DSZ is an evolutionary wversion of SOUND3 (2) and users
shouﬁd find little difference in the answers from SOUND3 and
SOUND32 except ‘for problems involving low barriers used wWwith

sa¥t site drop—off rates (see Section 3.6).
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SOUND32 is based on FHWA report FHWA-RD-77-108, 'FHWA HIGHWAY

TRAFFIC NOISE PREDICTION MODEL® (3) and users should be familiar

with the theory presented therein.

1.3 IMPLEMENTATION

1.

The SOUND32 program is operational and available to all Cal-
trans District personnel through the California stateuwide

VM/CHMS timeshare computer system.

This report is a user's manual for SOUND32. It has been dis-
tributed to persons taking the SOUND32 training classes,

The report will also be widely distributed as part of the

Caltrans Noise Manual.
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2. PROBLEM FORMULATION
SOUND32 calculates traffic noise based on site geometry

consisting of lanes, receivers and harriers.

2.1 TRAFFIC NOISE (SOURCE)

The traffic noise is defined by the traffic flow and traffic

lanes.

2.1.1 Traffic Flow. Traffic flow is input as hourly volumes and
speeds of automobiles, medium trucks and heavy trucks.
SOUND32 calculates noise emission levels from the traffic
flow using the national reference energy mean emission
levels (3). These reference energy emission levels are
based on steady state speed conditions and SOUND32 is not
apprepriate for stop-and-go city traffic or highuways

whieh are not free flowing.

2.1.2 Traffic Lanes. Each lane or lane group is approximated by
using a series of straight line segments defined at their

end points by %, v and z coordinates.

Since computing time is directly related to the number of
lane segment receiver pairs, users should attempt to use
as few lane segments as can adequately define the problem.

Considerable cost and time savings can be made by grouping
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roadHaYﬁ into equivalent lanes. (See Section 10-3.4 of

YUSER INSTRUCTIONS FOR SQUND3' (23.)

Grade_Corrections. The reference energy mean emission

levels are based an vehicles gperating under cruise con-
ditions on flat terrain. For up—grade lane segments the
user may request that the program calculate a heavy truck
grade adjustment. If a grade adjustment is requested, the
program will calculate the grade from the length of the
1;ne segment and the change in elevation from the end
point coordinates. The adjustment added to the heavy

trucks is then:

Grade < 2% -=—-—— Adjustment = O
Grade > 2% & < 7% Adiustment = (Grade—-2X%X)dBA
Grade » 7% —-w==—=- Adjustment = 5 dBA

2.2 BARRIERS

For the purpose of cakculating sound diffraction, each barrier

is coded as a series of straight line segments along the top edge

of the barrier. The barrier segments are defimed by their end

point x, v and z coordinates.

For barrier effeetiveness and cest calculations, the elevations

of the bottom of the barrier (20) end points are also required.
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2.2.1 Barriep Attenuation. SOUND32 can consider two types of

barrier diffraction; either thin screens (walls) or
mounds of earth (berms)., For a given source, barrier,
receiver path, berms will provide 3 dBA more attenuation
than walls., Walls are limited to a maximum of 20 dBA

attenuation and berms to 23 dBA.

2.2.2 Barrier Material. Each barrier is initially coded with a
barrier material type number in order to determine if the
barrier attenuation should be calculated for a berm or a
wall and, to make the first set of barrier effectiveness
and cost calculations. The barrier material type numbers
are matched to the barrier type that the program reads in
from the barrier cost file. After the first set of
results has Eeen calculated, the user has the option of

changinog the barrier material type number for any barrier

element.

2.2.3 Barrjier Cost File. Each run of SOUND32 requires a barrier

cost file in addition to the site data input file. The
barrier cost file contains the cost per iinear foot infor-
mation for each barrier material type. The program has
been set up to default toc the barrier cost file CALIF
BARS$: but wusers may optionally provide their own cost

file. See Appendix B.2 for the required file structure.
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2.2.6 Multiple Barrier Heights. In SOUND32 the user can select

a trial barrier height (2) and change this height in fixed
increments, above and below the trial height. For each
barrier, the user specifies an incremental height change
(DELZ) and the number of height changes (P) to be made in
each directien (up and down). The wmaximum nhumber of -

height changes is 3. Thus, the program can calculate:

1 barrier height (P = 02
3 barrier heights (P = 12
' S5 barrier heights (P = 2)
3 or 7 barrier heights (P = 3)

See Figure 2-1 for an example.

SOUNDSZ auteomatically priﬁts the results of the Z height

barrier case as the first set of results.

2.2.5 Barriefs on Structure. The SOUND32 program treats barri-
| | ers as semi-inffnite in the vertical planeﬁ the barrier
extends from fhe defined top edge infinitely downwardi no
séund energy can pass beneath the barrier. In designing
complicated barrier systems, houwever, it is often desira-

kle to include as part of the system, a barriér built
ainng tﬁe edgé of an elevated portion of a roadway. Often
there are at-grade lanes located on the far side of the
elevated structure; sound energy would, in fact, pass
b;neath the structure to the receiver, (Seé Figure 2-2.)

In these situatiohs, the barriers located on the struc-

tures will be identified in the input data as "structure’

()
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ELEVATION
ft

TOP OF BARRIER

70-

68— ///

66~ ///

64— * Z(BASELINE HEIGHT)

62 - DELZ=2ft '
/ .

N ///.

68 - —

56~

54— 2 (GROUND HEIGHT)

t | t

B1-STA90 B2-8TA99

BARRIER HEIGIT PERTURBATION PROCESS,
DELZ= 2 FT., AND P= 2.

FIGURE 2-1
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I LANE No.I

LANE No.3
LANE No. 2] /

STRUCTURAL

,/ BARRIER

STRUCTURAL BARRIER

FIGURE 2-2

~ RECEIVER
/

Lane-i N

\LRecewer
____.___F.'jGURE_Z‘3

‘ !
Barrier-~1 \\ o] _Barrier-2

()
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barriers. Tha 'structure’ barriers will reduce the sound
energy emanating from traffic on the elevated structure.

Sound energy from all other lanes will not be affected by

the 'structure' barrier.

2.2.6 Multiple Barriers. SOUND32 is not capable of calculating
multiple path length diffractions., If more than one bar-
rier is encountered in the receiver, source path, SOUND32
will retain only the most effective barrier in terms of

reduction in the sound.energy resulting from diffraction.

As an example; in Figure 2-3, Ray—A crosses segments 3, &
and 5 of Barrjer-1. In this case SOUND32 will determine
which barrier segmenf is the most effective and ignore the
other two for that receiver. The choice is based anly on
the barrier height index that the user has selected, or,
-in the case of first results calculations, on the baseline

(ZY heights.

2.3 RECEIVERS

Receivers (receptors of sound) are points in space defined by a

set of %, v and z coordinates.

For the purpose of calculating barrier effectiveness, each
receiver has an associated Design Noise Level {DNL) and number of

people par receiver weighting factor,
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in geheral,'receiVefs shouid be iocated to represent relatively
hcmogéneous Qroups of houses, parts of schools, or portions of
parks, such that the propagation characteristics via drop-off -
rates (see Section 2.4) and k~constants (see Section 2.5) are

representative.

fProbféms shouldube set up so that each neighborhood is examined
in é.geparate run. SOUND32 calculates Effectiveness/Cost (E/C)
}atfké:bésed on the sound energy reduction and people for all
receivers that have a people per receiver greater than 0.
Therefore; the E/C ratios will be most useful if all receivers

are in the same general area.

'2.% DROP-~OFF RATES
The’bperation of the program when the drop—-off rates are greater
than 3 dB/Double Distance (DD) in conjunction with barriers has
been revised in SOUND32. SOUND3 ﬁhanges the drop-off rate to 3
dB/DD when a barrier provides any barriar attenuation. In some
cases this has resulted in an increase in the sound level at a
receiver until the barrier height was increased past the differ-
ence between the user input drop—-off rate and 3 dB/DD. SOUND32
has been changed %o operate in the follewing manner. For each
vehicle type, lane, barrier, receiver combination, the program

computes both the barrier attenuation and the ground-effect

att?nuation and stores only the larger of the two. (The
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ground-effect attenuation is the difference in levelélthat
resulfs from ﬁsing a 4.5 dB/PD rate as compared to.a 3 dB/ﬁD
propagation

rate.) This procedure provides a smoothly varying sound level
at the receiver as the barrier haight is increased. In fact, the
barrier only appears effective (causes a decrease in the no-bar-
rier sound level) when it is high encugh to overcome the loss of
ground-effect attenuation. In other words, no insertion loss
will be reported until the c¢alculated barriér attenuation

exceeds the calculated ground-effect,

2.5 K-CONSTANTS
SOUND32 allows for the input of a constant, in dBA, to bea applied
between ezach lane and receiver. This c¢onstant, called the
"K-constant' can be used to apply additional attenuation caused
by shielding by buildings, rous of houses, trees or other ter-
rain features. The use of K-constants is appropriate when ter—
rain shielding is clearly additive to the attenuation provided
by a barrier adjacent to a lane, as SOUND32 cannot accurately
deal with two barriers between the source and recejver. Another
appropriate use of K-constants is to adjust the model results to
field measurements, If a K-constant is specified, ho conditions
of the program, such as the presence of a barrier, will override
it. Negative K-constants will always be subtracted and positive

K-constants added to the Leq of the coded receiver lane pair.



()
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INPUT FILE STRUCTURE

3. _JINPUT FILE STRUCTURE
SOUND32 requires that prior to running the program the user cre-
ate an input data file containing all of the necessary data

defining the problem.

For all data except the title line a 'keyword' defines the type
of data that is contained ih the file. Any data that is required

follows each kevuword.
The following rules apply to all types of data in the file:

% The delimiter between data items must be 38 comma.

% Data item descriptions are optional and, if not contained
in the input data file, will be generated by the progranm.

¥ All x and v coordinates should be l1imited to the range of
99,999,999.99 through -9,999,999.99 and z coordinates fo
the range of 99,999.99 through -9,999.99.
As a minimum each input file should contain:
* A title line.
*# Traffic data for lane 1.

% Lane data for lane 1.

¥ Receiver data for receiver 1.
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3.1 TITLE

‘tine-a | title : First line of file
Nhére: -
title

is any string of from 1 Yo 80 characters. .
Usage Notes:

1. The title is required as the first line of the data
file and may only appear on the first line of the file.

()
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3.2 TRAFFIC

line~a Traffic, lane—-nunm first line

line-b a-v, a-s, mt-v, mt-s, ht—-v, hi-s second line
Where:

Traffic

is any string of characters of which the first non-blank
character must be 3 "'T'.

lane-num :
is the lane number which the traffic dats is to be
assigned. Valid range is 1 through 30.

a-Vv, a~5;, mt-v, mt-s, ht-v, ht-s .
is the hourly volume and speed for autes, medium trucks
and heavy trucks. Volumes may be 0. Speeds must be
between 30 and 60 MPH for any vehicle types whose volume
is greater than 0.

Usage Notes:

1. Traffic dats may be placed anywhere in the data file after
the title line and need not be in ascending lane—-num order.

2. For each lane defined there must be a corresponding traffic
definition. Traffic for lane 1 must be defined, The
‘highest lane-num used must equal the total number of
sets of traffié data defined.

Examples:

Ts2
15060,55,50,55,120,55

TRAFFIC FOR N-BOUND LANES ,2
1750,5%,0,0,100,55



t STRUCTURE -

3.3 LANES

" line-a { Lane, lane-num | first line
line-b grade-cor, x, ¥, z, lane—-des 1-15
" E ™" ” " n '. " l -i nES
~line-c X» ¥» z, lane-des last line
;Qhere:- : S ¢
| Lane

- is ahy 5tring of characters of which the first non-blank
_character must be an 'L°Y,

vQIahe—an
is the lane number of the data. Valid range is 1 - 30.

grade- cor.

is the request for heavy truck up grade adjustment.
Code a "Y' to request the correction or code an 'N' to
bypass the grade adjustment calculation.

o hy Y Z ‘
" are the coordinates of an end point of a lane segment.

1ane des
is description of the lane segment end point. The
lane-des is optional and, if omitted, the program will
assign a description of Ln Ps where n is replaced with
~with the lane-num and s with the segment number.

'Usage'thes:

““1. The file may contain from 1 to 30 lanes of from 1 to 15
segments each.

2. Each block of lane data is composed of 1 line-a, from 1 to
15 line-b's and 1 line-c.

3. For ‘each lane defined there must be a corresponding traffic
definition. Lane data for lane ! must be defined. The
highest lane-num used must equal the total number of
sets of lane data defined.

4, If the grade-cor is omitted from line-~b the program will
set grade—-cor to N and print a warning message.

5



Examples:

L:5
N,-200C,120,12.6
N,-1500,122,12.7
~ ' N, 2000,126,12.9
3100,128,12.4

INPUT FILE STRUCTURE

LANE, 3

NO,~1850,204,101.3,BEGS. SB OUTSIDE
NO, 500,204,101.8,BC R = 5000

NO, 700,200,100.9%,PT ON CURVE

NO, 9%00,1946,100.8, ™ " "
1300,192,100.6,END
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3.4 BARRIERS

line-a j Barrier, bar-num, btype, delz, pert first line
line-b lnumi, lnumZ,llnﬁm3 v lnﬁmlz for str, bars only }
| line—c | bx, by, bz0, bz bar-id 2-11 lines
" " n " w n
Nﬁere:
* Barrier

is any string of characters of which the first non-blank
character must be a "B'.

-bar—nuﬁ‘
is the number of the barrier. Valid range is 1 - 20.

“btype
is the number of the barrier material to be assigned to
the barrier. For non-structure barriers valid btype's
are 1 through tnb. For structure barriers add 90 to
the btype number, Thus, valid btype's are %1 through
90 + tnb, where tnb is the total number of barriers
defined in the barrier cost file. (sae Appendix A for

the barrier material types currently available in the
default barrier cost file, CALIF BARS$.)

delz :
is the incremental height change (DELZ) to be used in

the barrier perturbation calculations. If pert is
greater than 0 then delz must be greater than 0.

part ‘
is the number of height changes (P) in each direction
{up and doun) to be calculated. Pert must be 0, 1, 2 or 3.

lnumi, inumz atc.

is the list of lane numbers for which the ‘'structure’
barrier is to be considered. Maximun number of lnum's
that may be assigned to a 'structure' barrier is 12.

bx, by, bz0, bz
are the coordinates of the endpoint. Bz0 is the

elevation of the bottom of the barrier and bz is the
elevation of the top of the barriar.

bar—id. §
is the barrier endpoint description. Valid range
is 0D to B characters. If bar—~id is omitted the program
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will assign a bar—id of Bn Ps with n replaced by the
bar~num and s replaced with the segment number. For ‘
example, barrier 5, segment 3 would be assigned a bar-id
of B5 P3 by the program.

Usage Notes:

1. Each file may contain from 1 to 20 barriers of from 1 to
to 10 segments each.

2. For non-structure barriers omit line-b. Each block
of barrier data will contain:
For non—-structure barriers, 1 line-a and 2 to 11 line-c's.
For structure barriers, 1 line-a, 1 line-b and 2 to 11
line-c's.

3. The louwest perturbed barrier elevation must be greater
than bz0 (bz0 < bz-bdelz*pert).

4. The highest bar—-num used must be egual to the total
number of barriers defined.

Examples:

B,3,1,1,3 BARRIER AT SCHODOL,5,2.2,2
-500,80,0,12 300,87,100,110,SCH B
-100,80,3.,15 500,89,101,111,END

150,50,2,14

B,4,92,0,0

3,4,5,8
400,1000,200.4,208.49
500,1010,195.3,203.3
600,1020,193.0,201.0
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3.5 RECEIVERS

first line

line-a Receiver, rac-num, dnl, people
line-b rx, ry, rz, rec-id second line
I
WHhere:

Receiver S
is any str1ng of characters of which the first non—-blank

character must be a 'R'.

rec-— nﬁm
is the number a5519ned to the receiver. Valid range
is 1.- 40, _
dnl
Valid range is 40 dBA

is the de51gn noise level.
through 100 dBA. If people is omitted dnl is optional.

if dnl is omitted the program assigns a value of 67 dBA.

people .
is théa number of people that the receiver is to
represent. Valid range is 0 - 1000. People is

optional and if omitted the program will assign a

a value of 500.

Xy -P‘Y:_;' rz
are the coordinates of the receijver.

Rec—id

rec—-id -
id of

is a 0 - 8 character receiver description.
is optional and if omitted will be assigned an

R-n with n replaced with the rec—num.

‘ExampIES:
RECEIVER-1,1,67,23

R,1
300,25,5 106,100,4,HOUSE~#1




INPUT FILE STRUCTURE

3.6 DROP-OFF RATES

line-a Drop—~off, d-rate first line
line-b lane—num, recl,; recé, recd .......- 1-30
n . n w 11] n lines
Where:
Drop—off¥

is any string of characters of which the first non-blank
character must be a3 'D'. ’

d-rate
is the drop-off rate in dBA/DD. The default drop-off

rate for all lane receiver pairs is 3dBA. Only
those pairs not 3dBA need be coded.

lane=num
is the lane number. Lane-num may be any of the coded

lanes or the word A1l (or A),.
recl, rec?2 etc.

is the list of receiver numbers that are to to be paired
with the lane-num. May be the word All (or A).

Usage Notes:

1. Drop—off rates greater than 3dBA wmill not always be
applied when barriers are present. See Section 2.4.

Examples:

D,4.5 DROP-OFF, 4.5
A, A ‘ 3,1,2,3
4,1,2,3
554
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3.7 K-CONSTANTS

“line-a K~constant, k first line

line~b |} lane—num, reclil, rec2, rec3d ........ 1-30

’ w w " w o " lines -
Where: -

K=constant .
is any string of tharacters of which the first non-blank
character must be a 'K'.

~ is the constant, in dBA, that is to be added to the
the lane recejver pair. The dafault k-constant for
#ll lane receiver pairs is 0 dBA.

lan-num - .

is the lane number. Lane-num may be any of the coded
lanes or the word All (or A),.

:igcl. rec2 etc..
is the list of receiver numbers that are to to be paired
with the lane-num. May be the word All (er A).

Examples:

TK,-2 2 K-CONSTANT, -3
. AJ3J5’6 S)A
: | 6,1,2

()

3 - 10
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3.8 VIEW AND CALCULATE

line-a end-data last line of file

Where:

end-—-data
signals the end of input data. May be:
a.) ¥C or End - This prints formated copy of input
data before proceding to calculations. :
b.} ¢C — Skips print of input data.
Usage Notes:

1. If end~data is omitted the program will assign a value
of V€ and print a warning message.

3 - 11
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RUNNING SOUND32
&. RUNNING SOUND32

The SOUND32 program is installed on the statewide VM/CMS timesharing
computer and may be accessed via the SOUNDSYS exec which is located

on the Caltran's TRLIB library disk.

4.1 SOUNDSYS

The SOUNDSYS exec will provide access to the level 2 noise,pro—

grams and related programs. In the case of SOUND32, the éDUND—

SYS exec will:

a.) link the Translab noise account where the programs sare
stored,

b.) assign the user temporary disk space for passing data
between program modules,

c.) run the S0UND32 pre-processor program and

d.) run SOUND32.

The SOUMNDSYS exec may be invoked by typing RUN SOUNDSYS from
CMS. SOUNDSYS will then display the menu of available programs,
For users who make frequent use of SOUNDSYS ands/or SOUND32 the
program nhumber and SOUND32 input file name may be appendedito

the SOUNDSYS command.
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Examples:

RUN SOUNDSYS ‘
(will display SOUNDSYS menu)

' RUN SOUNDSYS 2 ,
(will bypass SOUNDSYS menu and take user ta the -
SOUND32 pre-pracessgr program where the user
will be prompted for the input data file name)
R SOUNDSYS 2 ALAS80 WDATA
) (goes straight to processing input data file)
%.2 THE SOUND32 PRE-~PROCESSOR
The SDUNDB32 pre-procéssor program reads the user input data
file; does some preliminary data checking; writes a formated
'pass' file for the FORTRAN program; sends the SOUNDSYS exec the

name of the barrier cost file to be used; and, if requested,

prints a formated copy of the input data.

If_the.usen has not included his input file name with the program
seféctibn in the SOUNDSYS menu, the pre-processor program will
first prompt the user for the name of his input file. If the
useF‘does not include fhe filetype and filempde of his input
filé'the program defaults to a filetype of SOUND32 and a file-
mode of A.

Example:

ENTER Input FILE NAME > BTEST
. BTEST SOUND32 A Found
'ané the input file has been located, the pre-processor opens

anq reads the current harrier cast file, prints the barrier cost

()

titla, the valid barrier type numbers and descriptions.
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The pre-processor then prints a menu with four opticons.

Example:

Barrier Cost file = CALIF BARS
CALIFORNIA BARRIER COST (IN 1980 DOLLARS)
Valid Barrier tvypes

1 - 91 BERM

2 - 92 MASONRY

3 - 93 MASONRY/JERSEY
& —-. 94 CONCRETE

1) Change Barrier Cost file

2} List data as processad (Now OFff)

33 Abort run

4) [BGo
WHICH >
If the user choaoses option 1 the pfogram Wwill prompt the user for
the name of the barrier cost file he wishes to use and then loop

back to read and print the barrier type datsa.

Option 2 has been provided to make it easier for users to locate
errors in their input data files which the programcan't handle
and cause it to 'blow up'. By listing the input data as it's
read from the file the dser-is given a clue as to where to look

for errers in his input file.

Option 3 provides an exit from the program and option 4 is used

to proceed with processing.
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Oncé thHe pre-processor program has read all of the user's input
data, the hrogram writes a Ypass' file for the FGRTRAN program,

prints the input data if requested, and returns to SOUNDSYS.

4.3 SOUND32
SDUNﬁ3Z first reads ¥n the input dats from the 'pass' file;
checks the data for illegal intersections of lanes and barriers;
reads in the barrier cost data from the barrier cost file; and
calqulates the first results., The first results printed are the
Leg's and barrier cost based on the Z barrier heights. After the
first results are pfinted the user is presented with the SOUND32

mMEny.,

4.3.1 The Menu. Once the user has reached the SOUND32 menu the
user may select any of the the 9 menu optiens., Upon com-
pletion of any of the requested menu options (except STOP)

-the program will always loop back to the menu.

e e
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Example:

ENTER MENU SELECTION
(0 = PRINT MENU)

0).....PRINT MENU
1.....CHANGE BARRIER HEIGHT INDEX
2).....CHANGE BARRIER TYPES

3. CHANGE PEQPLE PER RECEIVER
G)l.aeen CHANGE DESIGN NOISE LEVELS
5).....PRINT E/C RATIOS

6)...e PRINT BARRIER HEIGHT INDEX
7}...,..PRINT LEQGS

8).eenn STGP

ENTER MENU SELECTION
(0 = PRINT MENU) -

%.3.2 FORTRAN List Directed Read. Any time that the user is

requested to enter data from the FORTRAN progran the user
may use the FORTRAN 1i§t directed read. With list
directed read data may be entered using a multiplier, the
multiplication symbol, and then the data. For example:
If the user is changing the DNL and there are 10 receiv-
ers, instead of entering:

67 67 67 67 67 67 62 67 67 67

the user may enter:

6%67 62 3I%67

%.3.3 Barrier Nomenclature. When the user codes his input data,
barriers are coded using separate barriers with barrier

segments within each barrier. HWhen SOUND32 executes,
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each barrier segment of each barrier iz assigned sequen-
tially to a3 barrier 'element'. Each barrier element is
identified by the beginning segment endpoint description.
For example: if the user has coded 3 barriers of & seg-
ments each; there will be 12 barrier elements. Element 1
would be barrier 1, segment ) and element 12 would be bar-

rier 3, segmnent 4.

Barrier Hejahts. To change barrier heights select menu

option 1. SOUND32 will then:
a.) prompt the user for the 1list of barrier height
index numbers for each barrier elenant,
b.) print the list of height indexes,
‘e.) print the corresponding barrier heights, and

d.) return to the menu.
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Example:

ENTER MENU SELECTION
(0 = PRINT MENU)D

>1
ENTER BARRIER INDEX FOR EACH BARRIER ELEMENT
(LIST DIRECTED)

»

>10%7 1

BARRIER HEIGBHT INDEX FOR EACH BARRIER SECTION
7 7 7 7 7 7 T 7 7T 7 1

CORRESPONDING BARRIER HEIGHTS FOR EACH SECTION
14.14.14.14.14.14.14.14.14.,146., 3.

ENTER MENU SELECTICN
(0 = PRINT MENU)

4.3.5 Barrier Tyvpes. The user may change the barrier material
of the barrier elements by selecting option 2 from the
menu. SOUND32 will then prompt the user for the list of

barrier material type numbers for each barrier element.

Bacause of the differences in diffraction attenuations,
berms may not be changed to walls and walls may not be
changed to berms., Similarly, structure barriers may not
be thanged to non-structure barriers, and vice versa, in
option 2.. The user must make these changes in the input

file.
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Example:

ENTER MENU SELECTION
(0 = PRINT MENU)
?

>2

ENTER TYPE NUMBER FOR EACH BARRIER ELEMENT.
(LIST DIRECTED)
25%2 1

MASONRY
MASONRY:
MASDONRY
MASONRY
MASONRY
BERM

L AT I B AL S A

ENTER MENU SELECTION
(0 = PRINT MENU)

People. To change the number of people per receiver
select menu option 3., The program will then request the

number of people per receiver for each receiver and return

to the menu.

bésign Noise levels. To change the DNL's select menu
option 4. the hrogram will request the DNL for each

receiver and return to the menu.

%.3.8 E/C Ratjos., If the user selects menu option 5 SOUND32 will

display the matrix of E/C ratios.The ratios are displaved
Wwith the barrier elements running down and the barrier

height index across. An asterisk is printed behind the

()



RUNNING SOUND32

currently set barrier height index. After printing the

E/C ratio matrix the user is returned to the menu.

4.3.9 Barrier Height Index. If the user selects menu option 6
SOUND32 will display the matrix of barrier heights in the
same format as the E/C ratio matrix.In addition the print-
oﬁt includes the barrier length and currently set barrier
material. After printing the height matrix the user is

returned to the menu.

4.3.10 Leq's. If the user selects menu option 7 SDUND32 will
print the Legq(h) for each receiver based on the currently
set height index number of each barrier element and the
cost of each barrier material type and the total barrier
cost,

If SOUND32 has encountered multiple barriers while calcu-
lating the first results, users may notice a considerable
time delay before the Lteaq's are printed. This is bescause
the program re-calculates any receivers when multiple
barriers were encou%tered and the barrier height indexes
have been changed.

After the Leq's and barrier cost's are printed the user is

returned to the menu.
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5. EFFECTIVENESS/COST RATIOS

To guide the user in selecting a cost-efficient barrier
design, SOUND3Z cowmputes a factor for each barrier sec=
tien at each of its heights. This factor, called the
Effectiveness/Cost (E/C) ratio, is the "effectiveness”™

of the barrier divided by its cost.

The E/C ratios have been presented in the matrix as 10
log(E/C). The logarithm is used to collapse the large
range of values E/C takes on and to make 10 log(E/C) act
like decibels for the user's benefit. As with decibels, a
difference of 3 in 10 log(E/C) means a factor of 2 differ-
gnce in E/C, a difference of 10 means a factor of 100 dif-

ferance in E/C.

A high E/C ratio means that the barrier section-height has
low effectivenass at a low cost. A low E/C ratio means

high effactiveness at a high cost.

The wuser is cautioned against comparing E/C ratios
between different SOUNDB32 runs. Usually, only E/C ratios
in the same matrix should be compared, unless the SOUND32
input is the same in a subsequent run. The E/C ratios are
designed to be used to balance a barrier design for cost-—

effectiveness in a single SOUND32 run., There is no sig-
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nificance to the actual value of effectivenesss/cost for a
barrier section, except in comparison te the EsC ratios

for barrier sections in the same matrix.

The user ‘should use the E/C ratios only as a guide to
designing & cost-effective barrier system. The E/C
‘ratios will not always point the way to a barrier design
that is acceptable to all involved parties (design, main-
taince, construction, locals etc.). Many times, in arder
to meet predetermined noise abatement criteria, a user
N%ll Eave to choose barrier sections with E/C ratios that

are not similar to the others he has chosen.

5;1 BARRiER EFFEcTIVENESS
| Three elemants contribute to the "effectiveness™ of the barri-
er; as S0UND32 defines it. Those elements are sound energy
goinh over the barrier, numbher of people affected, and the DNL,.
Each of these elements must be assoéiated with a receiver. The
algorithm that computes effectfveness starts with the first
barbfer at the ground elavation (Z0). It then looks at the sound
energy geing to the first receiver. This energy is then weight-—
ed by‘the-number of people and DNL for that receiver. The pro-
gram then sums these Méighted energies over all receivers to

determine a single "effectiveness"™ for the first barrier sec-—

tion. Therefore the effectiveness of each barrier is based on

T . . . :
the reduction in total community sound energy.
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Consequently, receivers exposed to the highest noige levels éfe
most influential in determining the effectiveness of the barri-
ers., Similarly, since popu;ation and DNL are also figured into
the effectiveness, receivers representing a large number of
people or having a low DNL will influence the E/C ratiocs more

than receivers with small population or higher DNL.

5.2 BARRIER COST
The cost portion of the effectiveness/cost ratio is simply based
on the total material and construction cost of the barrier sec-
tion at a specific height. The barrier height ana length infor-
mation are <c¢alculated from the input data, the material

selection from the user input, and the cost per linear foot fraom

the barrier cost file.

For those users who wish to provide their own barrier cost data,

Appendix B.2 shows the format used in the barrier cost files.

5.3 POPULATION WEIGHTING
The user supplies a population weighting value for each receiver
as input to SOUNB32. This value is used to mulitply the sound
energy values for that receiver in order to weight the E/C
ratios with respect to the number of people affected by the bar-—
rier. If the user specifies a zero population weighting value

for a receiver, the sound energy values for that receiver are
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givgn no sigificance in the calculatian of the E/C ratios.

Therefore, the user significantly influences the E/C ratios

“through his choice of population weighting.

If tlina user wishes to have a meaningfully balanced noise barrier
de-Siéne he should ta:ke care to choose meaningful population
weightings. The papuiation weightings have meaning only with
resneét te each other and hﬁu they affect the E/C ratios. For
example, if a user has placed one receiver at each duelling
unit, and he knows there are 2.5 people per dwelling unit in the
studﬁ‘areag it makes no difference to the barrier design proc-
ess whether he assigns 1, 2.5 or 100 people to each receiver,
sinqg.each receiver receives the same weighting. The only dif-
feﬁeECE»milk be the size of each E/C ratio}; the difference among

them will remain eonstant.

SQUND32 can be used to examine wq?;e barrier options for a sin-

‘ole receiver, if desired. The user simply assigns zero popu-

lation weighting to all other receivers. The resulting EsC

-ratib& will apply onky to the recetver of intersest, and the
eritical barrier sections wkll appear as the ones with the high-
est E/ZC ratios. Fhis:&pmnqach-can;be-ﬁehp%ul if a single receiv-

‘er ﬁ# a problem, and with the nbrmal population weightings, the

. : )
user cannot easily identify which barrier sectfons are the most

impertant for the problem receiver.
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5. SOUND3I2 PROGRAM APPLICATIONS

6.1 BARRIER DESIGN PROCEDURES

6.1.1 Introduction. The design procedures detailed in this sec—

tion are limited %*o the cost efficient, accoustical
design of highway noise barriers. They are compatible
with current Caltrans practices and policies in noise

barrier design, and tailored to SOUND32.

This section gives no consideration to structural desfgn
and aesthetics; there are no provisions in SOUND32 to deal

with these elements of noise barrier design.

Except for earth berms, the barrier materials do not
affect the acoustical results of SOUND3I2. Heowever, all
materials affect barrier costs. A detailed discussion of
the derivation and format of SOUND32 cost factors for var-

ious materials are found in Appendix B.

6.1.2 Dats Preparation. The first questions to be considered in

the barrier design are if, and where, noise mitigation is
necessary along a proposed or existing highway project.
In order to answer these questions the SOUND32 program
needs data for the existing noise condition. It must be
noted that this cendition often will incldde existing

barriers or those generated by future roadway receiver



DUND32 PROGRAM APPLICATIONS

geometrics. Typical examples are top of cuts, hinge

points, ramps and structures.

If it has been determined that noise mitigation is
required and noise barriers.are feasible, several alter—
native barfier alignments and materials must be selacted.
Then optimum heights need to be determined for each 2lign-—
ment and material, and finally, the most cost efficient

barrier design may be chosen.

It is important throughout the entire process to have the
best available infofmation, of the highway design, the
surrounding terrain, and community layout. This requires
" reliable design maps shoming accurate three—-dimensional
highway configeuations that can be tied to contour maps
and layouts of the surrounding communities. Up to date
aerial phatographs énd ground surveys are also extremely

helpful in gathering the required input data for SOUND32.

Although SOUND32 h;s provisions for lane-by-lane traffic
“input, these data are usually naot readily available for
most projectﬁ. The SOUND3 (Caltrans version of STAMINA
1.0) program instructions (2) discussed in detail the
consequences of three different methods of distributing

directional traffic over an eight lane freeway. It was

shown that generally maximum differences of only a few
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tenths of a decibel resulted between the three distrib-
ution methods. It is suggested that, as a minimum, direc-—
tional traffic located along the centerlines of each

direction be used.

A convenient three dimensional coordinate system should
be set—-up to locate roadways, barriers and receivers. In
complicated geometries there are the constant dilemmas of
too much detail vs. oversimplification of the problem.
Unfortunately there are no rigid rules for dealing with
these dilemmas. Common sense and experience may be the
best guides in deciding the amount of detail required for
the problem. When in doubt, additional computer runs may

be made to assess different levels of detail.

The required SOUND32 input data and format was discussed
in Chapter 3. It is recommended that these data first be
entered on the input data sheets shown as Figures 6-1a, b,
c, d, to.allow organization of the data before entering in
the computer file. The sheets generally follow the same
sequence as the computer file, and therefore make it easi-
er to input the data in correct format. Examples of use of
the sheets are shown in the sample problems (Section 6.2

of this Chapter.)
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FIGURE &-la
CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SQUND32 -
Caltrans Yersion of FHWA Level 2
Noise Prediction and Barrier Design Model
(Based on STAMINA2.0 & OPTIMA programs)
ﬂDist. Co. Rte P.M. ~ Location: -
1 , _ _ Charge: E.A./Spec.Des:
Data_Prepared by: ‘ Date: Checked by: Date ‘ -
[File Name & Type: . . __Account:_~ Code:
|TITLE:
SHEET-A = TRAFFIC AND LANE DATA
. » ~ TRAFFIC DATA
RAFFIC (T) FOR LANE No.d T, T, T, T,
HMUTOS- VOL, SPEED ¢ s s 2 >
MED. TRKS- VOL, SPEED ‘ s > 2 >
HVY. TRKS- VOL, SPEED . . . .
LLANE DATA(Max.30 Tanes of 1. to 15 segments)
IANE (L) | GRADE |- _
NO. CORR, , _ COORDINATES
- (Y or N) X Y. Z DESCRIPTIONS
_—
-
&6-4

. RWH 4/83



FIGURE 6-1b
CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

Caltrans Version of FHWA Level 2
Noise Prediction and Barrier Design Model
(Based on STAMINA2.0 & OPTIMA programs)

Page No.

of

Bist. Co. Rte P.M. Location:'
Charge: E.A./Spec.Des:

Data Prepared by: Date: Checked by: Date
File Name & Type: Account: Code:
TITLE:

SHEET-B - BARRIER DATA

(Max. 20 Barriers of 1 to 10 segments each)
BARR.(B)| TYPE P COOROINATES DESCRIP.
0. MATERIAL*| DELZ | {MAX 3) X Y Zo VA (Max. 8
'CHARACTERS)

B,

*Material Codes (used for Cost Factors)

1 = Earth Berms

2 = Masonry

3 =

4:

5 = Prefab Conc. Panels
6 = Steel

7 = Wood

For

RWH 4/83

Masonry On 2.7' High Jersey Barrier (Type 27)
Concrete (cast in place)

Structure Barriers add 90; e.g. 94 = conc. bar on Structure

FOR STRUCTURE BARRICRS ONLY:

Bar No,

LANE NO.'s AFEFECTED

6-5




FIGURE &-1C Page No. of
CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

Caltrans Version of FHWA Level 2
Noise Prediction and Barrier Design Model

o (Based on STAMINA2.0 & OPTIMA programs)

Dist. ~.Co. Rte P.M. Location: .
Charge: E.A./Spec.Des:

Ipata Prepared by: ' Dates: Checked by: Date .

File Name & Type:_ ‘ ‘ Account: Code:

|TITLE:

SHEET-C 5.RECEIVER DATA

.{Max. 40 .Receivers)

w

RECEIVER (R}, NO., DNL*, PEQPLE** RECEIVER (R), NO., DNL*, PEQOPLE**

COORDINATES (X. Y, Z)., DESCRIPTION - COORDINATES (X, Y, Z), DESCRIPTION
R: > > R’ L 3
] 7 F) E} £} ] s
R: > ] Rs 3 3
RS L] -] ‘ R:D ] ]
> s ] ) F) F
R: 3 E] R; : ]
> ] ] ) s £
R: ] 3 Ra ) L)
R: > L] R: L] ]
R: L] F R: ] ] )
2 ] ] 3 s 3
R’ 1Y _ K R’ L] L]
R: 3 L] R5 3 2 -
-

"% DNL = Design Noise Level (Leqy, dBA)
**People= No. of People Represehted by Receiver

RWK 4/83 6-6



FIGURE 6-14d. Page No. of
CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

Caltrans Version of FHWA Level 2
Noise Prediction and Barrier Design Model
(Based on STAMINA2.0 & OPTIMA programs)

Dist. Co. Rte P.M. Location:

Charge: ’ E.A./Spec.Des:
Data Prepared by:_ ' ' Date: ' Checked by: _ Date
File Name & Type: . L . Account: Code:
TITLE:

SHEET-D - DROP OFF RATES* AND ADJUSTMENT GOMSTANTS
& CACCULATTON OPTION

DROP OFF RATES OTHER THAN 3 dBA/DOUBLE DIST.

Lane
D,{(dBA) | No. or ‘
A11({A)} RECEIVER NO's
D,
ADJUSTMENT CONSTANTS, (+ or-) K
Lane ‘
K,(+dBA} No. or
A11(A) RECEIVYER NO's
K

*Drop-0ff rates of 3 dBA/D.D. need not be input. (Default value = 3)
CALCULATION OPTION

C3 VvC (Prints Input Data in Format, and Prints Calculated Leg's
T3 ¢ (Prints Calculated Leqg's)

RWH 4/83 -7
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6.1.3 Flow Diagram Design Procedures. Figure 6-2 presents an

qurView of noise‘barrier design procedures for Type I and

‘Type II brojects defined in FHPM 7-7-3 (4), The flow dia-

éram also shous procedures for dealing with the 11.5 ft.

 £ruck exhaust stack line of sight (L.0.5.) break required

by Design Information Bulletin No. 58 (5). The L.0.5. -
 "break procedures méke use of the LOS computer program (Ap-

pendix D) which accepts the SOUND32 input file.

Following is a brief discussion of the procedures out-
tined in Figure 6-2. The steps shouwn are numbered as fol-
lows: Kuseries for Type I projects, B-series for Type II

.projects and number only for both.

" Briefly, Type ‘I projects are proposed Federal or Feder—
‘al-aid highway projects in new locations or improvements

of existing highways that sjignificantly change horizontal

‘or vertical alignment or increase the number of through=

ilanes. Type II projects are proposed Federal or Federal-

_aid highway projects for noise abatement en existing

 highwa¥5. Tha principal difference betueen Type I and
" 'Type II design procedures is that the noise prediction
portion of SOUND32 may be ’'calibrated' with existing

" noise measurements and traffic counts for Type II pro-

jects. Except for some special cases involving the

"increase in number of through lanes, this calibration is

()



A. TYPEI PROJECTS' B.

FIGURE 6-2
TYPE II PROJECTS

*beti1gn Year Yraffic

"Proposed Raadway-

Recegfver Geometry

“Selected Receivers

Dy, People .
“Wiraout Barrier .

SCUNUI2 INPUT FILES

- ) RUN WITH
SDUND 32
- PRDGRAM

PREDICTED HOTSE
LEVELS, Leqqpys AT
RECEIVERS

DESIGH
HOISE LEVELS
EXCEEDEDT

—

SOUND32 THPYT FILE:
"Traffic Counts
"Existing Roadway-
Receiver Geometry
“Heasured Sfites
OHL;, Pesple
*Withoul Barrier

NO1T
MERSUWREMENRTS
ND TRAFFIC COUNTS

AVALLABL

RUN WITH
SOUND3Z
PROGRAM -

"PREDICTED NOISE

LEVELS, Leq I AT
KEASURED STTE

¥

COHPARE PREDICTED
WETH MEASURED AND
DETERMINE L ADD
K-CORSTANTS

7

No.

SQUND3Z INPUT FILE:
"Design Year, or Exist,
Fraffic
"Existing Geometry
*Selected Receivers
DNL, People
"Hitheut Barrier

A T~

DETERMIKE ALTERHA-
TIVE BARRIER
ALTGHMENTS &

KATERIALS

S0UND3Z IRPUT FILE:

e

No —

L.0.5, BREAK
REQUIRED?

“Same as A-1 or B=6
*Add or Change
Barrier Data

*Loop For Aliernate

Yes
RUN WITH
(pesign Bulletin 58 +
Los o £ ,’
PROGRAM
L.0.5.
BREAK HTS.

garrier Alignment{s}

*\oop For: \
Berm e Hall &

pLot L,0.5, |

BREAK : /

Structure a—ee Hon=
Structure Barrier

Changes ‘
N ./

SCURD3I2 INPUT FILE:
“Same as Above
"Reset Z-Heights
Parallel to L.0.S,
Break

@

RUN HITH

sQuaD32
PROGRAN

Loop Until Gptimum
Barrier Hefights areg

/ |

Achieved,

PREOTCTED HO1SE
LEVELS, leqéh). AY
RECEIVERS, BARRIER
COSTS

Change Barrier
Heights as Needed.
auay Also Change:

arrigr Materials -Except as
Shown in %oop to -

DNL, People

BARRIER DESIGN PROCEDURES WITH
SOUND32 PROGRAM
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bbviously not possible for Type I projects on new align-

ments.

The fbllowipg paragraphs serve as further expansions of
the barrier desigon steps outlined in Figure 6-2. Note
that depending on the type of project and path taken
through tha flow cﬁart 2 minimum of two to four SOUND3Z
iinﬁut files are needed. 7To conserve file space in the
user's account and to save time, thae same file can be mod-
ified or expanded and used again for subsequent steps.
.The information shown for each input file is not complete.
Only pertinent itemg are discus#ed. For complete file

structure information refer to Chapter 3.

Step A~1 {Type I projects). First, a SOUND32 file'should
be created to run the 'without barrier' condition. This
condition should be examined to determine whether or not
noise mitigatian (barrier) is needed. The file should
include future design year traffic, proposed roaduway
receiver geometry, selected receivers, design noise lev-
els {DNL) and number of‘pebpie represented by each recejv—
“er. Do not include any noise barrier data. However, do
‘include barriers created by hinge points, cuts/fills, -
.structures, ramps:; etc. i.e. any permanent barrier that

Will be created as a result of constructing the project,

6 - 10
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or that will remain after construction. (Set Z = Z0, DELZ

=0, and P = 0)

Step B-1 (Type II projects). If existing noise measure-
mants with simultaneocus traffic counts are available, the
prediction results can be calibrated to "fit' the actual
measurements., In thisréase go to step B-2. If no measure-—
ments are available, go to step B—-6. If at all possible,
noise and traffic measurements should be taken. Model
calibrafion procedures greatly increase the accuracy of

the predictions.

Step B-2. Create 3 SOUND32 input file including the traf-
fic counts taken during the noise measurements (expanded
to hourly volumes), existing roadway receiver geometrics,
measured sites as receivers, design noise levels (DNLJ,
and people represented by the receivers. As nas the case
in step A-1l, do not include any noise barrier data, but do

include any existing barriers (Z = Z0, DELZ =0, P = 0)

Steps B-3 through B-5. Run the file with SOUND32 program
(B~3). The results (B-4) are the noise predicted noise
levels at the measyrement sites, using. the traffic
counts. They should be compared with the measured noise
values (B-5). The difference (measured minus predicted)

between the two should be used as positive or negative
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‘adjustments or correction constants ('K-constants'),

applied to each measured site (receiver).

étep B-6. If no measurements were available (i.e. coming
directly from step B-1) a SOUND32 input file needs to be
.created With the followinmg pertinent information:
| x Design year traffic (future highuway capacity) or
existing peak traffic (highway already at capacity).
% Existing roaduway receiver configurations. Include
existing natural or srtifical barriers (set Z = Z0,
BELZ = 0, P = D). | o
% Selected receivers, dasign noise levels (DNL} and

people represented by each receiver,

If measurements were available, i.e. arriving at B-6
via steps B-2 through B-5%, the same information as above
would be required, plus the K-constants ganerated in
B—s. The input file can easily be modified and expanded
from the file created in step B-2. Generally, more
receivers will be required in addition to the measuring
sites. The user shdul& decide which of the K-constants
best represents each additiohal receiver and input

accordingly.

()
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Steps 1-3. Beginning with step 1, the barrier design
procedures for Type I and Type II projects are identi-
cal. At this point the user is ready to run the "without
noise barrier' condition, either with the file created
in step A~ or B-~6. The resulting predicted noise lev-
els (step 2) can then be cgmpared with appropriaie stan~
dards or DNL for compliance. If the predicted noise
levels are at o; below the DNL, no mitigation is
required and the barrier design process terminates.
However, if the DNL is exceeded at one or more receiv-

ers, mitigation should be considered., If it is decided

to build a noise barrier, go to step &,

Step 4, Determine alignmént of barrier. The location of
the barrier is geoverned by Caltrans guideljnes in
Design Informatfon "Bulletin No. 58. Nithi% these
guidelines several alignments are often permissible,
each of which will affect the cost ar performance of the
barrier. However, other factors such as maintenance
access, community acceptance or aesthetics, may be
overriding elements. Therefore, it is recommended that
several Eepresentative alignments, on shoulde%,‘along
the R)H or somewhere in between be considered. Barrier

materials should be decided at this point.

6 - 13
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Step 5. Choose one of the alternatives for barrier
alignment and materials. Determine ZO (proposed ground
elevations along barrier alignments), choose Z heights,
perturbation increment (DELZ) and number of increments
above and below Z (no. of perturbations, P) and modify

previously created input file with these data.

'Steg 6. Design Information Bulletin No. 58 requires
that barriers should be high enough to break the line of
sight (L.0.5.) between a 5 ft. high receiver and an 11.5
ﬂft. high truck stack. In some instances such as geomet-—
fics ihvulying'degp cuts, it is obvious that the L.D.S.
break is sufficiently low and therefore need not be con-
sideredJ“In other cases the L.0.5. break fequirement
may not be feagible. For these reasons a decision point

“is shown in step 6.

If no L.0.S. break is required, feasible, or necessary.
go to step_ll.

Steps 7 ~ 10. The LOS program (step 7) is discussed in -
Appendix D, and applications are shown in Section 6.2

(sample problems), The program accepts a SOUND3 or

SOUND32 file and calculates the 11.5 ft. L.O0.S. break

intersections for each harrier, in terms of Z coordi-—
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nates, heights, and distance from beginning of each
barrier segment. The results (step 8) should be plotted
on a profile sheet along with the Z0 height of the bar-
rier(s) (step 9). The input file created in step 5
should be modified so that the barrier Z heights are
approxXximately parallel to the L.0.5. break (step 10).
It is also a good idga to choose the Z heights so that
the lowest perturbation will be either at, or one incre-
ment (DELZ) below tﬁe L.8.S. break. Exahples will be
shown in the sample problems in Section 6.2 of this

chapter.

"Steps 11 and 12. Run SOUND32 (step 11) with either the
file created in step 5 (if no L.0.S. break required), or
step 10 (L.U.S,'break required). The results of this
run will be the ﬁo?se levels in Leq(h), dBCA} for each
receiver with bafrier heights Z in place, and the cost

of a Z-height barrier,

At this point the user has the option to change the bar-
rier heights or materials of each barrier segment'(also
called barrier element) within the limits of DELZ and P.
ﬁarrier design is optimized by looping between step 11
and 12. Optimum design for a given barrier alignment
and material(s) will be achieved when all receivers are

at or below the DNL and the barrier cost is at a minimum.
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When choosing the first barrier design, the user should
consult the optional effectiveness/cost (E/C) ratios
for each barrier slement at esach height. The concept of
E/C ratios is discussed in greater detail in Chapter 5 -
and Appendix A. The purpose of the E/C raties is to
allow for a 'balanced® design. To access this option
ﬁee Chapter 4, Section 4.3}2; A balanced design is
achieved when the user chooses barrier heights that all
have the same (or nearly the same) E/C ratios. It is the
most effective design for the least cost; that is, no
transfer of money from one barrier element to another
will result fn an increase in effectiveness, expressed
by noise reducfion per person. Houwever, a balanced
design does not necessarily provide adequate protection
or fall within reasonable height requirements. The
user should use the E/c ratios a5 a guide toward a rea-

sonable, cost effective barrier design.

In general, if a user chooses a design with relatively
high E/C ratios, the result will be a small amount of
protection at a low cost. Conversely, if the user
chooses lower numbers, the barrier design will be more

effective at a higher cost.
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After the initial designs the user should have to rely
less on E/C ratios. With the aid of a plan map of the
study area w®with the barrier elements and receiver
~locations clearly ideﬁtified, the user can home—-in on
the minimum cost barrier offering the required noise

protection.

For each alternate barrier system requiring different
system alignments the design process must loop back to

step 5.

Finally, it should be pointed out that in many cases the
optimum ascoustical design may have to be compromised
because of the Design Information Bulletin HNo. 58
requirement of 11.5 ft. stack height L.0.S. break. In
these cases the optimum barrier height is represented
by the L.0.S. break, which compromises the value of the

SOUND32 optimization procedures.

6.2 EXAMPLE PROBLEMS

6.2.1 Introduction. The following example problems will illus-
trate the barrier design process with practical applica-
tions. Problem no. 1 is a simple example problem

primarily designed for first hands—on experience with the
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program. Problem no. 2 is an actual barrier project which

will be used as a case study.

"6i2.2 égggle Problem 1. (Pages 6-23 through 6-48) represents a -
barrier proposal in conjunction with a Type I project (new
.highway alignment). The first page (6-243} shows & scale
drawing lavout of roaduways, barrfgrs, receivers, traffic
data, and x-y-z coordinates {x, v, z0 and z for the barri-
Ver). The subsequent pages follow the design procedures
for Type I prejects outlined in the previous section. A

table of contents is included for convenienhce.

6 - 18 .
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6.2.3 Problem 2 — Case Study. Problem 2 (Pages 6-49 through

6—-100) is a case study of a8 Caltrans Type II barrier pro-
ject. The problem is presented in & parts: (1) Problem 2
is fhelwithout barrier case {comparison with noise meas-
urements and K—constént included); (2) Problem 2A is the
actual barrier design; (3) Problem 2B is an example design
using SOUND32 procedures with the 11.5 ft. L.0.5. break
constraint; and (4) Problem 2C is an example design using
SOUND32 procedures without the 11.5 ft. L.0.5. break con-
straint, but using 3 minimum height of 6 ft. The 2.7 ft.
high New Jersey bérrier at the end is required to meet an

existing bridge railing.

Page 6—56 shows a scale drawing of the layout of the road-
Wways, existing and actual design barriers and receivers.
To avoid érowding, the calculated coordinates and traffic
data have been omited, but they are shown on subsequent

Hwork sheets.

The same page also shows profiles of the near lane, exist-
ing barriers (berms) and the Z0 of the wall. The actual
design alignment aﬁ§“€£¥9r€als of the barrier are main-—

tained through out the problem.

In the actual design, the number of people protected by

the barrier was not considered. In the example designs
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the number of people represented by each receiver uere

estimated on the basis of four people per residence,.

Usually, only first row residences need be considered in -
noise analyses; It is assumed that second and third row
residences are effectively shielded by the first row. In
this case study, however, the freeway was partially on a
high fill and it was not readily apparent whether nearby
recéivers were exposed to higher noise levels than those a
little farther away. Some second and even third row

receivers were therefore considered in probliem 2.

”The'results would sppear to indicate that the actual bar-
rier was cverdesigned. However,; it must be pointed out
‘that the actual design includes aesthetic considerations,

: :cdmmunity input and possibly othér factors not considered

“in the example design using SOUND32.

‘There is also a temptation to credit all apparent cost
_savings in the example designs to the SOUND32 procedures.
'However, pre—SUUND3é design brocedures could have arrived
 at optimum'?arfier designs through trial and error; the
_'difference being the greater amount of design time

crequireaed,

6 - 20
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In problem 2 the cost difference between actual design and
SOQUND32 with and without L.0.S. designs, showed savings

of 33.0% and 48.3% respectively.

For user convenience a table of contents for Problem 2 is

included. (Page 6—-49%9)






SOUND32 PROGRAM APPLICATIONS

- SAMPLE PROBLEM 1
TABLE OF CONTENTS
Page No.(s5)

A Bt S b e S (R W TS R Sk B it St Y A T S e St St Tt Mt Mo S i ' St B St SO0 Vit St it S Mk i M Bl S A i Sl A e T T Y Ay o A e b Rk S s Ut

Pl‘Oblem laYOUt and data LRI L I R Y I I T R B B R B K BN NN RN B A 6_24

———————— T T} o e o o g e Y W Tt St

Nithout bal"l‘ier oooo------ioo---------o.oooo------. 6-25 'L'hr‘U 6*29
*¥ worksheets for input data ..icvveveresvecsese 6-25 thru 6-27
*i!‘lput file EEEERE R R TS 6_28

initial run profile ... ieeeerrssnsssannsases 6—37

SOUND32 initial runp ..scevovsresssessssessass 638 thru 6-40
SOUND32 looping for optimum

barrier heights ...iciievnciecnssescnsnescssss 6—40 thru 6
final barrier design profile % cost

per SOUND 32 ... v ecvnvrseresernvranrsssvecs B—G8

% SOUND32 run .veeessonsscsnsssnsse ceeerssecccses 6—29 .
With barrier ..... Perveaaae Crerrsrea s e as e e eean 6-30 thru 6-48
¥ worksheet for input data ....vvcciveeevveeeees 6-30
¥ input file ...eceeeveenas et s s s s eeses st et 6-31
*LOS run L B L I R B I I R RN BN CTNE TN BN DN REE DN TN BN O RN DR NN BN N RN BN BN NEE RN NN BN RN IR B ) 6.-32 thru 6—34
*LOS plot ® 3 & 8 & K * P r P F T T TCY ST RS ED " T " " " 9 8 B @ LI I I B 6-35
¥ profile worksheet for barrier desion ...... +. 636
¥*
¥*
*¥

47

*
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Page No. of
CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

Caltrans Version of FHWA Level 2
Noise Prediction and Barrier Design Model
(Based on STAMINA2.0 & OPTIMA programs)

Dist. Co. Rte P.M, Location:
Charge:  E.A./Spec.Des:
Data Prepaved by: ' Date:___~ _ Checked by: Date
File Name & Type: Bz PLoAIWie Account:_____ Code:
TITLE: Soudot & LPORLEATPY ST NOIT BIERILAT
SHEET-A - TRAFFIC AMD LANE DATA
TRAFFIC DATA
RAFFIC (T) FOR LANE Mo.| T, # .2 £ T,
AUTOS- VOL, SPEED 06O ,EE| oS SS 2 2
4ED. TRKS- VOL, SPEED 2 . 5¢ 3. 56 . .
VY. TRKS- VOL, SPEED 430 58 85.5% . N
LANE DATA{Max.30 lanes of 1 to 15 segments)
M
LARE (L) | GRADE . COORDINATES
(Y or i) X X z BESCRIPTIONS
2o02 oS4 pa]
4,2 | A - 2000 298 P LS C OS]

ca2.0 298, P

A
RWH 4/83

"6 - 25



" SOUND32 PROGRAM APPLICATIONS

i . Page No._ of_, __
CALIFORNIA DEPARTMENT OF TRANSPORTATION
INPUT DATA SHEET FOR S0uUNDP32
. caltrans Version of FHWA Level 2
Noise Prediction and Barrier Design Model -
{Based on STAMINA2.0 & OPTIMA programs)
Dist.__ Co. _  Rte P.M, Location: .
) Charge: E.A./Spec.Des:
Data Prepared by: ‘ Date: Checked by:___ Date
File Name & Type: BS2 OLoOLX O . Account: Codet
TITLE: S.Par e E OROBLEAT ) sty THOLT B9 LR
SHEET-C - RECEIVER DATA
(Max. 40.Receivers) .
* ke '
RECEIVER (R), 0 B e S 7 DESCRIPT O]
R, 7 » 67 )_4__ s : R. = & .
=TS, 25 . 85 o AofEcs ' 2 >
R;_z_";‘_ZaA__ Rs ) s '
=200 » t!‘ s & 2 &C P-4 ] 2 )
R'_i—’ﬂ’_a_ R: ‘ L] *
Roof > 62 22 —
_ZQL}_Q_Z_J_LLM : 3 2
R, o 2 R, ) :
2 2 2 L] 3 2
Ry e s ) R, N s |
] k] 2 2 2 ]
R, . s ‘1 Ry ’ s
] t] 2 2 3 3
R’ » > Rs $ ]
3 ] 3 ] 2 ] -
R! h ] L) R! 3 L] e
k] ] ] L] ] 2
R, N , R, , s -
3. 3, ] 3 2 2
* DNL = Design Noise Level (Legps dBA)
=*xpeople= No. of People Represehted by Receiver
~ RWH- 4/83 . .
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Page No.___;_pf

CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

Caltrans VYersion of FHWA Level 2
Noise Prediction and Barrier Design Model
{Based on STAMINAZ.0 & OPTIMA programs}

Dist. Co. Rte P.M. Location:

Charge: E.A./Spec.Des:
Data Prepared by: ) Date: Checked by: Date
Fitle Name & Type: . .. Account: Code:
TITLE:

SHEET-D ~ DROP OFF RATES* AND ADJUSTMENT CONSTANTS
= E CALCULATION GPTIOR

DROP QFF RATES OTHER THAN 3 dBA/DOUBLE DIST.

Lane
D,{dBA} | No. or '
AT1({A)}) RECEIVER NO's
0,
ADJUSTMENT COWSTANTS, {(+ or-} K
l.ane :
K, (+dBA) No, or
A11(4) RECEIVER NO's

*Drop-0ff rates of 3 dBA/D.D. need not be input. (Default value = 3)
CALCULATION OPTION

B VC (Prints Input Data in Format, and Prints Caleculated Leq's
€ (Prints Calculated teg's)

RWH 4/83
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SOUND32 PROGRAM ‘APPLICATIONS

LY

INPUT FILE (1n‘wAR’)
00010 BCR SAMPLE PROBLEM1 WITHOUT BARRIER RCR pPrRaBiwo
00020 Trl
Q0030 30460:35
00040 -S50255
00050 130,55
00060 T2
Qo770 2045,55
00080 30s55
00090, 8555 |
00100 .Ls1 !

4 o

-t

00110, Nr~2000+250705E/B LANES
00120: 2000+250s0

00130:L 12

00140 Ny—2006+298,0sW/B LANES
00150, 200029850

00160 :Rr1167r4

00170 -295+125,5,RECL
00180-R>2r6754

00190 ~1005145,5yREC2

00200 :RsZrb748

002107 77+15715,REC3

00220 Rs4167r12

00230° 205:92¢SrRECA

00240 C

>

-

\J

NI T R

VoW W e w e U v W
e o G e e men i S W— —__-—-‘-;p..—-—.—.-r_-v.l-—h—-—o — -—-—-—-—-—- Ao s g i Sty mm Aneem, G A A G W S—— f— p— s

-

L )

o

3
it

i e . Y S b W — ot P T ey WA S W WS WAy S e ek V- S —— s — i U Gmmn S S e, A e e — e o
.
"/

-
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SOUND32 PROGRAM APPLICATIONS

iy

L

ot

o

L)

St

~—r

L

RUN SOUNDSYS

WITHOUT GARRIER

R AR A KK KA KRR K
*  SOUNDSYS *
* 05-04-83 X
HEEKHREEKREKKKFRRRRK KK

(1) = RUN SOUND3
{2) = RUN SDOUND32
{3) = RUN LOS
WHICH 7

¥ k% SOUND32 % X

Enter InFput FILE NAME >BCR PROB1WO
EBCR PROBIWD A Found

EFarrier Cost file = CALIF BAR$
CALIFORNIA EBARRIER COST (IN 1980 DOLLARS?
Ualid Barrier tupes

1 - 91 EERM

2 - 92 HMASONRY

3 - 93 HASONRY/JERSEY
4 - 94 CONCRETE

1} Chande Barvier Cost file
2} List data as rrocessed (Now Off)
3) Abort run

1y Go

UHICH >4
RECETVER LEG
REC1 75.2
REC2 75.9

Leq, REs

RECI 76,4 oL
REC4 74,2 * TS wiTHout BRRRIER

hore e vy c— . W— G D A . S — Y =T AT TV VIS A w— — — — —— T T U A —————— - — ' G —— — — i A W

et
P4,
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'§QGND32 PROCRAM APPLICATIONS'

. Page No, of

Y —_———

CALIFORNIA DEPARTMENT 0# TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

taltrans Version of FHWA Level 2 . N
Noise Prediction and Barrier Design Model
{Based on STAMINA2.0 & OPTIMA progr‘an}s) .

Dist. “Ca. Rte _ P.M. Location:

: Charge: ' E.A./Spec.Des:
Data Prepafed by Date: Checked by: Date
File Name & Type: Be R PROBLEM Account: Code:

TITLE: SOAMPOLE PROBLEAM I WITH BRLLIER

SHEET-B ~ BARRIER DATA

(Max. 20 Barriers of 1 to 10 segments each)

ARR. {B)| - TYPE P COORDINATES DESCRIP,
WO, WMATERIAL*] DELZ | (MAX 3) X Y. Zo Fa (Max. 8
CHARACTERS}
B, 1 2 i ] -600 | 212 o t2. ‘
! - =501 212 Q A P STAZ+SO
=150 o d2 ] STA4FSQ
—Hl 1688 O 12 STA SR
ASal 185 Q 12 | STA 7383
3aS! 185 [ 12| STA qeo0B8 4
455 . 1BS 2 2 [ ATAIORSE
*Material Codes (used for Cost Factors) FOR STRUCTURE BARRIERS ONLY: -
1 = Earth Berms
2 = Masonry Bar Mo b LANE N0, 's AFFECTED
3 = Masonry On 2.7' High Jersey Barrier (Type 27
4 = Concrete (cast in place) - -
§ = Prefab Conc, Panels
6 = Steel
7 = Wood.
For Struqture_Barriers add 90; e.g. 94 = conc. bar on Structure

RWH 4/83"
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SOUND32 PROGRAM APPLICATIONS

o oy -t - o o

o e s

e e e e A Gt G ST M S G S e dvme i SR B G g RE U A S e S I dEm e S e G G SR G S GG D S e e ey

oW

LIST
00010
ono20
00030
00040
00050
00040
00070
00080
00090
00160
00110
Q01320
00130
00140
00150
00140
06170
00180
00190
00200
00210
00220
00230
00240
Qo250
002460
00270
00280
00230
00300
003t
00320
>

INPOT FILE (1m0 “waR’)

BCR SAMPLE FROBLEM1 WITH BARRIER BCR F‘ROBL'EM

Trl

30&0¢55

f0+355

130:55

T2

204555

30+55

85,55

L+l

Ny~32000+250:0,E/8 LANES
200052500

Le2

Nr=2000y29810+W/B LANES
2000298+ 0

Rris67¢4
~29%5r125:5,RECL
Re2v46714
-100>145»5,REC2
Rv3v46728

773157 :5:REC3
Ry4v467012
205,92+S,RECH

Brlr2e 13
=6002212y0r12,5TAOC+00
~-350+212+0912»5TA2450
~150¢212,0, 12, 85FA4400
=10r185,0s12,5TASH93
150,183,012 8TA7 53
305,18%50512,5TAPHO08
4559 185,0012,5TA10+58
G

bty D, D RIS VD TTEND. WA et S —— S U~ ————— . I W m— — R A  —

o o N/ ~F

w




SDUND32 PROGRAM APPLICATIONS

[ ) HS)
N o L
" LINE-OF-SIGHT (LOS) [
| l. SDUNDSYS PROGRAM |

(Calevlates L.0.S. break ot [ b
5 l pok oy, Daveier alignment ‘ : -
I * SOUNDSYS * between 1.5 ft truck- D
* 05-04-83 * stack ond veceivers.)
31 FERRRRRIRR AR KRR EAKR [ 3

l (1) = RUN SOUND3 [ !
b ©(2) = RUN SOUND32 | )

| (3) = RUN LOS .

l WHICH 7 | »
: >3 - ‘

[ - HRRKE LOS kK l )
I X LDS 'i S

I File Name Cor HELP) ?>ECR FROBLEM ‘ 3
Do Is BCR PROBLEM al l
N (1) SOUND3 input file 7 l

: {2) SOUND32 inrut file 7 )
- WHICH 752 )

) [ Lsne number to use T>1 (use_. |ahe no. ‘H\a'l‘ wi “ re&UH' l.h l'ngl\esf P

t LlO'Su breﬂk-)

" Rarrier number 7>1
b . : )
" [ Enter list of receivers to use
-) \ tsererated by commas) {(maw. = 40) : )
VO l >112,394 |
L _ _
Y i Bat data i D
i . Enter the max. rerceiver to truck distance wou want talculated
o »500
9 ] .. >
T I ) 18 Points caleulated
- | (1) = List in Barrier Order ' p)
- €2) = List in Receiver Order

f (3) = Quit 3
) »1 _

l Sot narer at tor of form & hit return > l 3
L |
)| | >

I | >
=5 by -
= |
e e I -
y.b {
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SOUND32 PROGRAM APPLICATIONS

3

o |
T I
! B -
y i N
: |
% 11.5’ TRUCK STAEK LINE-OF-SIGHT CALCULATIONS X
bl _ | >
Fase 1. l
! InFrut File—BCR PROBLEM Lane No.~i Barrier No.-1 HMax. DT-500
) p
’ l Receiver{s)- 1 2 3 4 l
BCR SAMPLE FROBLEM1
2] ——— l Y
X Y Z0 Rec nT Las Z Height BD Desc.
) I - = = — ‘ -)
" | Bar. Sedgment 1 i !
~350 212 0.0 1 2 ADA F.1 Pl 250 ! Bar. End STA2+50 l
3 { -350 212 0.0 I 1 148 Y] 2.5 250 | Har. End STAZ450
- ~400 212 0.0 | 1t 454 ?.5 ?.3 0 ! Bar. End STAQ+HOO l »)
[ Ear. Segment 2 H H
) ~150 212 0 0.0 1 3 395 8.8 8.8 200 | Bar, End STA4+50 ‘
I -150 212 0.0 1 2 131 ?.1 P41 200 : Bar. End STA4+50 )
~150 212 0.0 1 1 243 2.5 7.5 200 { Bars End STA4450 |
-) [ ~-150 212 .0 1 4 493 F. 7 P9 200 | Har. End STA4+5S0 )
~-2%5 212 0.0 1 1 128 2.5 P45 55 1 Near Pt. I
I Bar, Sesment 3 H H
) ~10 i85 0.0 1 3 304 7.0 7.0 143 | Bar. End STAS5+73 I ) i
- i -10 185 0.0 1 2 259 7.5 745 142 |} BRav. End STAB+93 f
l -10 185 0.0 | 4 I8 8.8 8.8 143 | Bar. End STAS+73 l
5 =100 202 .0 1} 2 105 8.6 Bed 51 | Near Pt. 3
™ l Bar. Sedment 4 1 ! I
77 L1859 0.0 | 3 23 7.0 7.0 87 | Near Pt.
) l 150 185 0.0 | 3 280 7.0 7.0 140 t Rar, End STA7153 I 3
150 105 0.0 t 4 184 8.8 8.8 140 ! Har., End STAZ7+53
l Bar. Hegment 5 ! } |,
) 205 185 0.0 t 4 158 8.8 8.8 55 | Near Pt. b
I 305 185 0,0 t 4 232 8.8 8.8 155 | Bar. End STAP+0D |
Bar, Sedment & ! H
) l 455 185 Q.0 ! 4 A73 8.8 8.8 150 ! Ear. End STA10+58 l )
—————— H ¢
I T = Dlstance to Truck (from Rec.} . [

) BD = Barrier Distance (along Bar. from sedment »#t.) )
J | [ h)
| 1
3| | )
> | |
| |
> | |

M
D | [ >
5]

T -+
o I_ I .-.-J
) | | p_

I (1) = Lisgt in Barrier Order I
2 | (2) = List in Receiver Order b |
(3) = Ruit l
I >2
) | >
| !

6 - 33



()

VAT Y Y B BT By

1 Y
h) ] l 3
I % 11.5° TRUCK STACK LINE-OF-SIGHT CALCULATIONS X
j [ . ) Pade 1 l ')
. Input File-BCR PROa.H Lane Noe=1 Barvier No.-1 Hax. pDT-500
' Receiver{(g)~ 1 2 3 4 t
RN T T " BCR SAMPLE PROBLEM1 l
3 X Y Z0 Ses DT LDS Z Heisht  BD  Dese. |
- . —-——=1 e e 1
. Receiver 1 i 1 [
)’ =400 212 0.0 | 1 454 2.5 2.5 0 | Bar. End STAO+00
-350 212 0.0 1t 1 148 ?.8 ?.5 250 | Bar. End STA2450 .E
-2935 212 0.0 I 2 125 2.5 945 55 | Near Pt.
.’) ~-150 212 0.0 | 2 243 ?.5 2.5 200 | Bar, End STA4+50 !
- i _Kecgiver 2 o i
=330 212 0.0 | A04 2.1 2.l 250 t Bar. End STAZ+S50 l
b =150 212 .0 1| 2 131 241 2.1 200 | Bzr. End STA4+50 .
- =100 202 o.0 I 3 103 8.4 8.4 51 | Near Pt.
: -iQ 185 Q.0 | 3 259 7+3 745 143 ! Bar. End STAS+93
b) Receiver 3 1 t
. -150 212 0.0 I 2 39§ 8.8 8.8 200 | Bar. End STA4450
=10 185 .0 | 3 304 70 Z.0 143 ! Barc. End STAS5+93
SR 77 185 0.0 4 23 ray) 7.0 B t Mear Pt. r
150 185 0.0 | A4 249, 2.0 7.0 140 t Bar. End STAZ7+53
. Recriver 4 | : !
’ b1 l -150 212 0.0 | 2 A9 2.2 .7 200 | Bar. End STA41+350 b]
510 185 0.00 ! 2 398 8.8 8.8 143 ! Bar. End STAS93
’ 130 . 185 0.0 I 4 184 g8.8 8.8 140 § Bar. End STA71+53
) 205, - 185 0.0 | 5 158 8.8 8.8 5 | Near Pt. )
- 305 1895 0.0 | S 232 - g.8 8.8 155 | Bar. End STA?+0B
453 185 0.0 1 & 453 8.8 8.8 150 | Bar. End STA10458 |
J - ———— J— R . 1= -
)'t DT:= Distance to Truek (fram Reo.) l )
Tl I BDB = Karrvier Distance (alond Rar. from sedaent nt.r
e )
! >
')'i i )
3. |
: >
i)
R Qe e i cmes AT emm mmem e e e R A e e tems s e e ._—-.—-.1— [
. bl
S o b2
+€1) = List in Barrier Order
¢2) = List in Receiver Orden l
@) = Quit J
>3 I
‘R§ I«
)
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"SOUND32 PROGRAM APPLICATIONS

.

;jTrA— .

} D
\ I RUN SOUNDSYS _— I 5
I WITH RARRIER l :
1 I RO | 3
l e SOUNDSYS *
~ * 05-04-B3 * l
I BRERLRRKL LRI KK IO b} -
oy (1} = RUN SOUND3 l D
| (2) = RUN SOUND32 .
: ¢3) = RUN LOS
iR o
WRICH ¥ i
5 | »2 l -
| % ¥ SOUND32 % ¥ "
Y| 10
" I Enter Input FILE NAME BCR PROBLEM B
: l BER PROBLEM A Found '
| ‘ | )
) l Barrier Cost file = GALIF FARS ’ |
CALIFORNIA BPARRIER COST (IN 1980 DOLLARS? | D
I Valid Barrier tures o
1 - 91 BERM |
)| 2 -~ o3 MASONRY =)
: I 3 - 93 MASONRY/ JERSEY {
3 .4 = 94 CONCRETE 1)
3 | 1) Change Bsrrier Cost file I
2) List data ss rrocested (Now OFf) )
] 3) Abart run 1
. 4 Go
> WHICH >4 i b
By } >
‘ l RESULTS |
2] KERRRERRERERRERR AR RR R AR KRR ALK K | )
) | REC REC ID  DNL PEOPLE  LEQ ~OVER DL I )
5| 1 RECL 87, 4, ‘ )
2 REC2 67, 4., wE
| I REC3 &7. . &5, 6 Leq, RESULTS FOR Z2-HEIGHT DARRIER
> 4 RECA &7, 12, E7.3) l
a - et ~OVER BN y
) ‘ BARRIER TYPE cosT I ) )
5 | BERH 0. ]
| MASONRY - 111046, )
: HASONRY/JERSEY o. |
)l CONCRETE o. . I ) -
I' “* TOTAL COST = $ 111044, COST OF Z-HEGHT LBARRIER i
) FHERREREROOR ORI RR I KR N
J I ENTER MENU SELECTION l J
| €0 = PRINT MENU) |
: ?
) l >0 I > oS
. - -
]
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SOUND32 PROGRAM APPLICATIONS

-

p

-~

¥

-~ o

'

L]

ot

L

borns g — A s L Vremml (e DA S e it S Sk A A G B O U g S A v e St Galibe S AR GRS bk SeA  Gmmi GORMe el S el e e B Smapy ey

0)e oo o PRINT MENU
LYsassCHANGE BARRIER HEIGHT INDEX
2)4444+CHANGE BARRIER TYFES
3)..+++CHANGE PEOFLE PER RECEIVER
A)eess o CHANGE DESIGN NOXSE LEVELS
S)esesoFRINT E/ZC RATIOS

INT BARRIER HEIGHT XNDEX
73440 o PRINT LERS
BY.se. 8TOF

&Ysert PR

ENTER MENU SELECTION

(0 = PRINT MENW)

EFFECTIVENESS / COST RATIOS

KA MR R AORAOR SRR SOR JOk Kok SOk R Rk
§/c RATIOS FOR Z - LEIGHTS
&4 7

1 - 30. 27. @_ 23, 21, STAOHOO tNATIAL ©ATH
a ~ 34, 33, . 24, 26,  STA2450 \es
3 - 37, 35, 34, , 24,  STA4450 @EQS‘%S. v
4 ~ 432, 3%. 37, 30, “C0) STAS+93
5 ~ 38, 3&. 35, e, A 5TA7+53
b - 32, 30, 2%. 25, M. 244 STA?+08
0 1 2 3 4 S & 7
ENTER HMENY SELECTION
(0 = PRINT MENW)
?
»é
BARRIER DATA
RRKERKRKRHKR
BAR BARRIER HEIBHTS BAR
ELE 0 2 3 4 7 1o LENGTH
i - 9. 10, 11, 14, 15. STA0400 250,0
2 = 9. 10, 11, 14, 1%, STA24S0 200.0
3 - 9, 10. 11, 14, 15, BTA44S0 142.6
4 - %, 10, 11, 14, 15, STAS493 60,0
5 - 9, 10. 11. 14, 15, STA7153 155.0
& - 9. 10, 1. @ 14, 15, STAP+08 150.0
0 1 2 3 7

(ueaz EQual
E/c aﬂ'nos)

TYPE

4\5 P
Z-MEIGKUTS

MASONRY
MASONRY
MASONRY
MASONRY
MASONRY
HASONRY

e o WG T T e G — T ——— e o

wow

b
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SOUND32 PROGRAM APPLICATIONS

T
| ENTER MEMU SELECTION | R
I {0 = PRINT HMENU)
3 L I
I | >1 | ;
b l ENTER RARRIER INDEX FOR EACH BARRIER ELEMENT )
| ¢LIST DIRECTELD) . |
? -
“ SEX0 ——m 3
l NOTE:SETTIVNG BARRIER |
5 PARRIER HEIGHT INDEX FOR EACH BARRIER SECTION —
0 0 0 0 0 O MEIGUT INDEX AT ZERD | D, i
l CORRESFONDING BARRIER HEIGHTS FOR EACH SECTION Witl RES0ULT 18 ]
o G, 0+ 0. 0. 0. O. : WITHOUT BARRIER. D
| ENTER MENU SELECTION Leg's |
‘ €0 = FRINT HENU)
b l . l D
I >7 i
b l D
-’)i RESULTS | D)
[ T T Lo T |
> . \ )
' l REC REC Ih DML PEOPLE  LEM !
D) 1 RECt a7, 4. 75.0 | >
2 RERZ &7 4 75,7 !
l. 3 RECS 7. 8, 7s.2 LG RESULTS WiTHOUT BARRIER |
D ‘ _2_ REC4 &7, iz. 74.1 (COMPARE wWiTH THE FLRET ¥y
| ' } B WITHOUT DARRIER RuUN. !
3 . SUGHT DIRFERENCES (au-0.2di(4)) § 0
1 BARRIER TYPE CUST ARE DJUE To OIFFERENCES 1N
e —— © Roumdivg ) )
> BERM 0. 3
MASONRY o,
- HASONRY/ JERSEY 0. a
)| CONCRETE * o, 1 )
e ] TOTAL COST = % 0.
O FER RO KRR RO RR RN J
a
2] ' )
§ B
) ( ENTER MENU SELECTION ' )
$0 = PRINT MENLD l
?
)] ! . ‘ J
Ny ENTER DBARRIER INDEX FOR EACH BARRIER ELEMENT :
)i (LIST DIRECTED) : | J -
T
. )1 »3:5:4:7¢7r4 FIRST DESIGM I )
: l BARRIER HEIGHT INDEX FOR EACH BARRIER SECTION -
} 3 5 & 7 7 4 ! )
CORRESFONDING BARKIER HEIGHTS FOR EACH SECTION -
) ] 11.13.14,15.15,12. l )
< 3 b
| | -
Jl l )
-
© 3 ) b
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SOUND32 PROGRAM APPLICATIGNS

-~ ot - ot vy

b

s

o o

b At st e — . — e A S WREN, WL WS ST L mn W g R SIS A S S SN AR AL W G SN NN AN G A A GES Sl ki ey p— e i W e

[N Y Y v

K

L= L% L

ENTER MENU SELECTION
{0 = FRINT MENLD

RESULTS

RRFRAK IR AOK K K AORAOKIRINN KK KKK KR KK

REC REC ID ONE PEOPLE LEQ
1 REC1 &7 4. bH6.9
2 REC2 &7 4. 465.5
3 REC3 &7 . &4.1
4 REC4 &7 12, 64645

BARRIER TYFE COsT

BERM 0.

MASONRY 136922,

MASONRY/ JERSEY 0.

CONCRETE o,

TOTAL COST = $ 134922,

ENTER HENU SELECTION
(0 = PRINT MENU)

Leq. RESULTS FOR FIRST DESIEN

COST OF FIRST DESIGN,
SR A KRR R R AOR R CR NI CROR ORI R

?
>5 .
EFFECTIVENESS / COST RATIOS
ERBEIORRRRORORRROER R AR K
BAR
ELE o 1 =2z 3 a4 5 6 7
E/c RATIOS FoR FIRST ©EsiG
1 - 30, 27, @zs 23, 22. 21,  STAQ400
2 - 3&. 33, 3T 30, 256, 246, STA2+50
3 - 37, 35. B4, 31, 28, 26. STA44S0
4 = 42, 39, 3I7. 35, 32, 0, LIT. M STASH3S
5 ~  39. 36. 35, 30, 29, STA7453
& - 32, 30. 29, (Z.D35. 24, . STA740B
e & 2 3 4 5 & 7
- ENTER MENU SELECTION
(0 = PRINT MENL)
-
6
BARRIER DATA
RERERAKERRAK :
HELGHTS FOR FILRET PESIGW,
BAR BARRIER HEIGHTS BAR
ELE 0 1 2 3 -4 85 & 7 ID LENGTH TYPE
1 - %, 10. 12, 3. 14, 15, STACH00  250.0 HASONRY
2 - % 10, 117 12, @3.3D14. 15, STARES50  200,0 MASONRY
3 -~ %, 10. 11, 12, 15, 5.  STAALS0  142.4 MASONRY
4 - %, 10, 11, 12, 13. 13, GIu.K) STATHP2  140.0 HASONRY
5 ~ %, 10, 11, 13, 13, 14, (I5.E) STA7453  155.0  MASONRY
é - 9. 10. 13, CQZ.D13, 14, TET STATH0S  150.0 HASONRY
© 1 2 3 a4 5 & 7

e B R R e i T S R ——— R RS

-‘l——.—_—ﬂ

ey
-
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“'SOUND32 PROGRAM APPLICATIONS

—

ENTER MENU SELECTION
(0 = PRINT MENW)
? )
1.

o

ENTER BARRIER INIEX FOR EACH BARRIER ELEMENT
(LIST DIRECTED) geconbdD GE

R g 1) ELEMENTY 3,4.5 By 1,3,4MD2 INCREMEWTS
>3!5!5!4 554

3

RtaPGcﬂ\ltL\I BASLD

- 1

34 CHOICE oM RESLLTS [ ]
l Bagmgk HEIGHT INDEX FOR EACH BARRIER SECTION f'—eﬁ-) OF FIRST DESIGN, '

54 5 4

3] CORRESPONDING BARRIER HEIGHTS FOR EACH SECTION >
] 11.13.13.12,13,12, |

: l ENTER MENU SELECTION | ?
I ; (0 = PRINT MENW) |

M b o )
1 rReEsuLTS I

I 3 - ; D a L
i RERRRORERRRRERERERERE R KRRk |

P I D
REC ‘REC 1D DNL PEOPLE LEQ }

bE 1 REC1 67, 4,  67.0 . b

2 REC2 ¢ &7, 4, 46,0

| 3 k= & g5 ResuLTs of secowp DEsN, |

)| 4 REC4 &7 12, &7.% I b)

>l . | Y
l BARRIER TYPE cosT l

P { BERM 0. )
. MASONRY 118581, l

l MASONRY/JERSEY 0,

9 CONERETE _ 0. | )
l TOTAL COST = $ 118581, COST of StconD DESIGW ‘
21 KRR RO KRR Kok k LD
) | | '

. X _ ) b)
"1 ENTER MENU SELECTION |

C 10 = PRINT MENUY '
Y N Y
o »5. I
A EFFECTIVENESS / CDST RATIOS l )
ARERRAK KA KK EKIARKIARAERAKR !
> BAR E/c BATICS FOR SEconD DESIGH B
ELE 0 1 a 3 4 5 & 7
DN 1 - 30. 27. @as. 3. 22, 21, STADHOD | b)
1 2 - 36, 33, TIT 20, €O IBB4, 2. STAZESO 1
. 3 - 37 35, 34 3 (e, kP07 28 STA4+50
) I 4 - 42, 39, 37, (Zs. Az 30, 30, STASHY3 | )
5 - 38, 34, 35. Tie (30,29, 28. STA7453 -
5 |- & - 32, 30. 29, 27.%)25. 24. 24.  STaAPiOB I
. L8 L mo B3 A0 e LS BEh. = 8 3
L | 0 1 2 3 4 5 & 7 |
21 >
Bl | >
1 I
30
6 — 42
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ey . S B bl s A S S S e Sk b s dslie sk e P e GEaak GGy e AW S SEmkh  Shmaet  GEELE G SED RN Sy S Seds Sk S CAEm IS A APEEE MR S e

v W

ENTER MENU SELECTION
(0 = FRINT MENU)

?
6
BARRIER DATA
H0KK KR N KK K
BAR BARRIER HEIGHTS BAR
ELE 0 1 a 3 4 5 & ? In LENGTH TYPE
1 - 5 10.12. 13, 14. 1S. STAG+00 50,0 MASONRY
@ - 9. 10, iz, GE D14, 15, STA4ED 200.0 MASONRY
3 - g, 10, 41, 12 {3014, 15, 8TA44S0 142,64 MASONRY
4 - 7. 10. 1t DI 14 15, STASHES 140.0 MASONRY
5 - %, 10, 11, IZ. d3.%XM4. 15.  STA74S3 155.0 MASONRY
4 - 9. 10, 11, 2.8 14, 15.  8TAT+08 150.0 MASONRY
0 1 2 3 4 5 4 7 '
HE\GHTS FOR SEConD Déstiaw
ENTER MENU SELECTION
(0 = FRINT MENUY
7
>1

ENTER BARRIER INDEX FOR EACH RARRIER ELEMENT ‘
(LIST DIRECTED) vyie o SESIGHN

s AT oWt ELEMENT 3 BY t 1NCREMENT C\ F'r)
»ZySedy A5y CHMNCE QASED on
BARRIER MEIGH X F H BARRIER SECTION Leq REsuLTS OF
ARR g IGHT INIDE OR EAC BARRIE :TI0

3 e T ANy SECOND DES\GW .,
CORRESPONDING BARKIER HEIGHTS FOR EACH SECTION
11.13.12.12.13,12,

ENTER MENU SELECTIDN
(0 = PRINT MENU)

»7

RESULTES _
FHRRXEERRAK KK IARKT EHIRRRIRKRAKAAE

REC REC ID DNL  PEOPLE LEQ

1 REC1 67, T 4. &7t
2 RECE &7, 4, 660 | oo RESULTS OF TUIRD DESIGN,
3 REC3 674 8., &5.7 b
4 RECA 67, 12, 67.1
---—a-—-).-.-—
BARRIER TYPE cosT
FERM 0.
HASONRY 115777,
MABONRY / JERGEY o.
CONCRETE 0.
TOTAL COST = 8 115777, COST OF THIRD DESIGN

FOR K ORI K R AR AK K ORIOR KKK FOR R Ak kR K

s VN D T — —p— — ——" —— ———r——"t

. Rt o WG e omie oxw el

&J
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-———-—_-——-——-—-—--——-—-—.——_———-__—-—_.—...—.—-_——___—_—-——_..-—._—.

-

\\., .

-

ENTER MENU SELECTION
(0 = PRINT MENWUD

EFFECTIVENESS / COST RATIOS

T RO OO R R AR
BAR E/C RATIO

ELE © 1 2 3 4

S FOR THIRD DES(GA.
& 7

1 - 30, 27. &7.Hes, 22, 21, STACHOD
2 . =~ 34. 33, v 30, Q7.X26, 26, STAZEHO
3 -~ 37, 35. 34, 27, 24, STA4+50
4 . - 42, 39, 37, 30, - 30,  HTASH9I
5 « 38, 3h. 3B, A%, @29. 28, STA7+53
& - 32, 30. 29, @LL.BE5. 24. 24, STAT+08
o 1 2 3 4 & 7
" ENTER, HENU SELECTION
€0 = PRINT MENL)
4
»4
BARRIER DATA .
FXTRAKERKARK WEIG HTS OF THIRD DESIGN,
BAR : BARRIER HEIGHTS BAR
EEE- 0 1 2 3 3 ¥ 7 In LENGTH TYFE
1 ~ 9. 10, (L1, D12. 13, 14, 15, STAOH00  250.0 NASONRY
2 - %, 10, 11412, TLP14. 1B, HTAZ+S0 200.0 MASONRY
3 ~ 9. 10. 11.12 14, 15,  STA4+50 142.6 MASONRY
3 - P, 10. 11.CI0.¥91%. 14, 15, BTASHYI 140.0 MASONRY
5 - 94 10. 1. I8c C13-%)14. 15. - STA7+S3 155.0 HASONRY
3 - %, 10. t1. EEZODTII0 14, 1L, 8TARHOB 150.0 MASDNRY
o' 1 2 3 4 & 7
" ENTER MENU SELECTION,
(0 = PRINT MENWD)
7
>
ENTER BARRIER INDEX FOR EACH RARRIER ELEMENT
{LIST DIRECTED) FOORTH DESI(GW.
7 r— LOWER ELEMENT 3 BV | MORE INCREMENT. CHOVCE BRASED

»3eS5e3r4v 504

BARRIER HEIGHT INDEX FOR EACH BARRIER SECTION

3 59 3 a 5 4

QN L

CORRESPONDING EARRIER HEIGHTS FOR EACH SECTION

£1.13.11.12.13.12.

RESULTS aF
THIRD TIESIGH .

6 ~ 44
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SOUND32 PROGRAM APPLICATIONS
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e e e grwE T AT S e e S Sm S A . AN Sdn G S e SR T e Sven S e St et S A —— b S — — . S gE— E— W — r—

)

I
ENTER MENU SELECTION P 2
(0 = PRINT MENW) ' :
? p)
*»7 l
- ' 5
RESULTS .
AR AR KRR RIR KRR KA AR AR | Y
REC KEC II  DNL PEOPLE  LER I 3
1 REC1 47, 4. oveEe Bl
2 REC2 &7. 4, 851
2 Reca 47e 4 2T Leq,. RESULTS FOR FOURTH PEsGN. | O
4 RECA &7, 12, 471
------ - D
BARRIER TYPE £OST 3
BERM o,
MASONFY 114494, )
MASONRY / JERSEY 0.
CONCRETE 0.
TOTAL COST = $ 114494, COST OF FOURTH DESICN J
FRERIHRRLRIRERRFRARIKARRR IR AR AR RAK K £sian.
ENTER MENM SELECTION b
(0 = PRINT MENUY l
T "
>5 I h)
EFFECTIVENESS / CODST RATIDS I b
RRKRHHKHR IR KRR AN KRR '
BaR E/c RATIOS FOR FOURTH DESIGH
ELE 0 1 2 3 4 5 & 7 ‘ )
1 ~ 30, 27, (GZ.B)25. 23, 22, P1. STAQH00 i
2 - 26, 33, 3=z, 30. Q. D26, 24, STA2HN0 I )
3 - 37, 3%, (G431, 28. 27. 26,  STAA450
4 - 42+ 3%, 37. 35.%)32, 30. 30, STAS+H93 -
5 - 38, 3. 35, 33 29. 28,  BTA7453 b)
& - 32, 30, 29.27.¥)2%, 24, 24, STATHO0Q
0 1 2 3 4 5 ) 7 ’ )
b
ENTER HENU SELECTION I
€0 = PRINT HENU)
! J
>4
' )
PARRIER DATA |
REREREK
ok . URIGHTS FOR FOURTA PESIGN
BAR BARRIER HEIOHTS BAR l
ELE - O ] 2 3 4 5 ) 7 in LENBTH TYPE | )
1 - 9. 10, 12, i3, 4. 15, STACH00 250,0 MASODNRY
2 - 9. 10, 12, (E D14, 15, STARIS0 200.0 MASONRY | >
3 - 9. 10. Vi L1ds 140 185,  STA4HS0 142,46 MASDNRY
. 4 - 9. 10, 1. (L. 14, 15. BTAS5iY3 160.0 MASONRY '
5 - 9, 10. 11, iz, 14, 1%,  BSTA7453 155,0 MASDNRY )
& - o, 10, 11, @z B3, 14, 15, STAPH0B 150.0 MASONRY i
o 1 2 3 4 s & 7 [ >

6 - 45
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ENTER MENU SELECTION
(0 = PRINT MENUD

F.NTER BARRIER INDEX FOR EACH nanmzn ELEMENT
(LIST DIRECTED) :mTH DESIG

e MCREASE n.eu:u'rg BY | INCREMENT

>3,5.4, 1514 °h’€9- ELEMENT 4 By t IWCREMENT,

CHO\CE BASED ON
BﬁRRIER HEIEHT INDEX FOR EACH BARRIER SECTION L.ec‘, RESULTS OF
=]

4
canassmuums BARRIER HEIBHTS FOR EACH SECTION FoLRTH PESIGHN,
1’.:13 32+11413.12

ENTER MENU SELECTION
= PRINT HMEMND

RESULTS
******************************#****

RELC - REC ID ML PEOPLE LEG

s ¢ e s e e e ket by - o

1 REGY 67 4. &72.1 o € B
2 'REE2 ¥4 4 44,0 SULT, i W DE (Y]
3 REC3 67 g, 'y beq. RE 58 ¥ Si&
4 RECA 67, 12, (@
——— 8, Y P e ety - i avﬁ E DML

- BAPRIER ‘l,'YPE cosT
BERM T 0.
HASONGY - 114337,
HASONRY.2JERSEY: : Qu
CONERETE 0.,

T rOTAL £OST < % 114337,  €COST O® FI§ ,
T T e L TH PEsiGw

ENTER 'MENU SELECTION
(p = PRINT MENU}

_ EFFECTIVENESS / £OST RaFms
FRRERTEERRRELLAK *m****ﬂ
BAR Eje RATIO& FQ& FIETH, DESI\CGW
ELE o 1 2 3 4

o e e et e o e 4 . ™ e ey ot oy .

5 ~ 30, 27. \z:z. 23, 2% 2L, STACLOO
2 - 36, 33, aFT 30 é-w.m- y24s, 6. BTARLNO
# - 32 35, I, YT 27e 28, STAMKSO
4 - a2, 3%, CENSEL 33. 30. 30, STASHE
L] - 38, 36, 3. JR @GO ¥yaE9. 28 STAZ4S3
& - 32, 30, 29, QX AIET 24, 2. STAZH08

g -

6 — 46
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SOUND32 PROGRAM APPLICATIDNS

o et - P -

'

s o i

b S S el el G G SmEE S A G P g S— v Wb Gk GEL e Akt gmmp e A dmme G e g e W el e S SOV GRS S ST Gk (e S G gy

ENTER MENU SELECTION |
(0 = PRINT MENU) o
?
>6 | 3
BARRIER DATA | R
KERIREKKEARK
HEIGHD FOR Firrel DESIGY
BAR BARRIER HEIGHTS BAR I »
ELE o * 2 3 4 5 & 7 Ip LENGTH TYPE |

1 - 9. 1o, Gr.H12. 13, 14, 15, STAOKO0  250.0 HASDNRY <)
2 - %, 10, IIv 2. €(3.D14. 15, STAZHS0  200.0 HASONRY 1

3 - 9. 10. 1l. QUDI%r 14, 15. STAS+50  142.4 HASONRY !

4 - 9, 10, iz, 13, 14. 15. STA5493 160.0 MASONRY p)

5 - 9, 10. 11. 12, GA.P14. 15. STA7IS3  155.0 MASONRY .

& - 9. 10, 11, G130 14, 15, STA9+08 150.0  MASONRY 3

c 1 =z 3 A 5 & 7
D
ENTER MENU SELECTION 3
(0 = PRINT MENU?
¢
»1 3
ENTER BARKIER INDEX FOR EACH DARRIER ELEHENT
(LIST DIRECTED) >
. |
S35 4r3es {——-lﬂﬁﬂlh&i BLEMLINT & DY 1 10cREMENT 5
rarary 3y
! (swta DRsIGN) I
BARRIER HEIGHT INDEX FOR EACH BARRIER SECTION I )
305 4 3 85 8§
CORRESPONDING BARRIER HEIGHTS FOR EACH SECTION
$1,13,12.11.13,13, )
ENTER MENY SELECTION
(0 = PRINT HENU) )
L
»7
)
RESULTS )
ERRRIARIERTAIRERRERIRRRREHIRRIARRIR
REC REC ID  DNL PEOPLE  LE l )

1 REC1 674 4, 47.1 | )

> REE2 &7, 4,  6&.5

3 REC3 &7, g - e4.4 W€op RESULTs FOR SIXTY DESWKN,

4 RECA 67. 12, 7.1 . 3
BARRIER TYPE cosT I )
BERM 04 | 3
MASONRY 117287,

MASONRY/ JERSEY 0. I
CONCRETE . o)

TOTAL COBT = 8 117287, COAT OF S I
RO KRR KRR KRR R KRR \XTH DEsIQw. ]
_ NOTE: CHOOSE THIRD DESIGN, ' P/

ENTER MENU SELECTION A |

(0 = FRINT MENU) DEQUATE RROTECTION FOR

T MINIMUM COST, 1

Et |

6 - 47
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SOUND32

PROBLEM 2 - CASE STUDY

TABLE OF CONTENTS

Problem lavout and profile .....ccvusvses

Problem 2 .

mithout noise barriers (..esessrasrssssns
# worksheet for input data ..... c00
# Input Fileg (viveensneeoocsorsnssnsncns

% SOUND32 run & determining K-constants

Problem Z2A

actunl]l design: .civeevessscrorsossnsssssns
worksheets for input data .....c00.0
input File ieererrstransanssresnvns

** e s s

LEE I I R N A

*
»*
¥ SOUND3I2 FUN s e vensessrsrosssssssssnssrersesas
¥ actual design profile & cost per SOUND32 ....

2

Problem 2B
Translab design 1 with 11. 5' L.0.S5. break

At et A B G T ——————— T o o e L Gl S S W b o B S Ty ey o o ol ok e Rt ek

initial run profile ...crsrsanosrsrecas
initial SOUND32 ruUn c.esessrssssness
looping for optimum barrier heights
final profile & cost per SOUND32 ...

X K K X X ¥ XK X X

Problem 2C

Translab design 2 wlthout 11.5" L.0.S. bre

* worksheet for input data .....cco00
¥ input file (ieeeiinnsivenscesonnssans
¥ initial run pProfile «c.cesaccccarsns
% example of changing cost file ......
% looping for optimum barrier heights

¥ final profile & cost per SOUND32 ...

Problem 2A, 2B, 2C design/cost comparison
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wmorksheet for input data ..vieveerenesneesnnns
INPUE FIle tieeessecsscsnsssnsnonroassasnsscsas
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LDS PlotsS i eveconessnssanssssrssssrsssnvsnnos
profile work sheet for barrier design
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SOUND32 PROGRAM APPLICATIONS

Page No. . of

CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

Caltrans Version of FHWA Level 2
Noise Prediction and Barrier Design Model
{Based on STAMINAZ2.0 & OPTIMA programs) -

Dist. Co. Rte P.M. Location:

Charge: E.A./Spec.Des:
Data Prepared by: ) Date: . Checked by: Date
File Name & Type:_ R EPaB2 ~ Account: Code:

TITLE: PROBLEM 2 WITHOUT BARRIER

SHEET-A - TRAFFIC AND LANE DATA
TRAFEIC DATA

RAFFIC (T) FOR LANE Mo _T.§ 1,2 T, T,
AUTOS- VOL, SPEED 240,50]  1042.SS L :
MED. TRKS- VOL, SPEED 11 :50 79.88 : >
jiVY. TRKS- VOL, SPEED 1SR, 56 88 58" . .
LANE DATA{Max.30 lanes of ] to 15 seqments)
LANE (L)} GRADE ~ COORDINATES o ~
(¥ or N} X Y Z DESCRIPTIONS oo ]
L.} al 2608 | nsq.S | 9993 1 1+SO VvadMEY
M 520.3 1.7 1 Vi B q9q4.9 lqe2\ POC -
i 31 toco.o | loen.0 t q9H4.6 | q4d BC
165, 3 10600 1002.3 | 20498 BC
[ 2d42.3 | . _1080.09 | Q 23463 PoC = |
B059.9 L 1209.2 100 | 3O04L00 LANEL ..
e, 2 Al 252:-5 1143, 0 Q9.5 s Loned
n 183 | . 1n8%S | 165 Q21 _Poc
M Jnn_a_..c_____ms.n_ﬁi‘i oh 1) EC
s 1587 1648.0 qq7.9 | 1esco @ox |
d 216X.3 | vodh.0 1A 02:.9 20 +78 BC
l 24-4<.0 1068, | lggnsgs-” 2635:65_8 Poe. ]
dn6Z.d 11975 t00deq | 3o+an LANES )
RWH 4/83

6 —- 51 !



' SOUND32 PROGRAM APPLICATIONS

Page No. of
) VCALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOUND3Z

Caltrans Version of FHWA Level 2 -
Noise Prediction and Barrier Design Model
(Based on STAMINAZ.O & OPTIMA programs)

‘pist. '~ Co. Rte P.M, Location: "
) Charge: .E.A./5pec.Des:

Data Prepared by: ) Date:_- Checked by:_ = Date

File Name & Type: RCR PRPORZ ~__ Account: Code:

TITLE: ' PROBLEM 2 wWiTHOUT BARRIER

SHEET-A - TRAFFIC AND LANE DATA

TRAFFIC DATA
JIRAFFIC (T) FOR LANE Mo T.3 1.4 T, 1,
$UTO0S- VYOL, SPEED 10285 2SS <429.5S. 3 2
" MED. TRKS- VOL, SPEED 28 .53 0,55 s ’
HVYY. TRKS- VOL, SPEED . Fa ¥ a_.,ss R .
. LANE DATA(Max.30 lanes of 1 to 15 seqments}
A, () _ ggﬁgf ' COORDINATES ' ,
{Y_or i) X ‘ Y y DESCRIPTIONS
LS [ 254.5 1 N3-S q9972.7 1+SO 1Lane 3
‘ T Si16.4 16752 A2l POC
Y loga.en | 036,80 | <ad. o413 EC
o~ inB7. 2 10360 __.%qs L&
:l.l 216531 - 1n36.0 LA 2 204+78 BC
" " L/
_ T £ T ¥ W VY P WP Y T
- Y 251, N20.0 a67.9
i e gidd | _w0a3.qg | g d | A+2] POC
2l 10053 | Lazd.0 35..1 O3 BC
N | 6972 10n24.0 2a,2 | 1a
X} FAT- 1A 1024.4 10 O, =ff 20478 RC
F 4] - ‘QAQ'-'I rtop z.&.___
3 eeS (Wi M) toa<4.9 3 ton v ANE
. ' RWH 4/83

6 - 52



SOUND32 PROGRAM APPLICATIONS

'Page No._____of
CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

Caltrans Version of FHUWA Level 2
Noise Prediction and Barrier Design Model
{Based on STAMINA2.0 & OPTIMA programs)

Dist. Co. Rte P.M. Location:

Charge: - _ E.A./Spec.Des:
Data Prepared by: : Dates ) Checked by: bate
File Name & Type:_ W R PPRPOR2 ~ _ Account: Code:

TITLE: PROBLEM 2 wIiTHOUT BARRIER

SHEET-A - TRAFFIC AND LANE DATA
TRAFFIC DATA

RAFFIC (T) FOR LANE No.| T, 1, T, 1,

AUTOS- YOL, SPEED ¢850 . 55| . ) .
AED. TRKS- VOL, SPEED 118.55 s s -
HVY, TRKS- VOL, SPEED 132, 8 \ , s

LANE DATA(Max.30 lanes of 1. to 15 segments)
L ANE (L) | GRADE g

. CORR. CODRDINATES
N (Y or 1) , X Y Z DESCRIPTIONS -
.5 | M 235.0l 1ade.0 | 9aze

NG 9.8 L= by P
- |

;é:: 100A0.0 . A50.0 19 S:-11 g+ 13

_RUH 4/83

l
|

6 - 53



“SOUND32 PROGRAM APPLICATIONS

. Page No. of

N —————— At i —

CALIFORNIA DEPARTMENT O# TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

Caltrans Version of FHWA Level 2
. Noise Prediction and Barrier Design Model
( {Based on STAMINAZ 0 & OPTIMA programs)

Dist.. Co. Rte P.M. _ Location: . -
: Charge: E.A./Spec.Des: _
Data Prepared by: ' __ Date: Checked by: Date
File Name & Type:_ BER PROGZI " Account: Code:
ATITLE: whirowT BARRIER

SHEET-B - BARRIER DATA

{Max. 20 Barr'lers of l to 10 segments each)

RR.(B)| TYPE P CWRDINATES DESCRIP,
O, - IMATERIAL*j- DELZ | (MAX 3) X ZD Z {Max. 8
s - : CHARACTERS)
M [ -] o 281 1232 1032 ] 1o
. i L9 1004 :
1090 |
- 41
216S
Pl |

*Materfal Codes {used for Cost Factors) ' ' FOR STRUCTURE BARRIGRS ONLY:

Earth Berms = . - - . . -
Masonry Bar.No. ) LANE NO. ‘s AFFECTED |
Masonry On 2.7' High Jersey Barrier {Type 27) i

Concrete (cast in place)
Prefab Conc, Panels : - - - ~
7 = Wood . -

LI O O LI

1
2
3
i
5
(3

- For Stfuctur& Barriers add 90; e.g. 94 = conc. bar on structure
.- RWH 4/83 -




SDUND32 PROGRAM APPLICATIONS

Page No. of.

N —_—— ————

CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

Caltrans Version of FHWA Level 2
Noise Prediction and Barrier Design Model
(Based on STAMINA2.0 & OPTIMA programs)

Dist. Co. Rte P.M, Location:

Charge: E.A./Spec.Des:
Data Prepared by: : B Date: Checked by:_ Date
File Name & Type: (¢ PRORZ . Account: Code:

TITLE: PROBLEM 2 WITHOUT DARRIER

SHEET-C -~ RECEIVER DATA

(Max. 40 Receivers)

RECEIVER !R,i ND. DNL*, PEGPLE** RECEIVER (R), NO. __DHL*, PEQPLE**
COORDINATES (X, Y, 7), DESCRIPTION ; COORDINATES X, Y, Z), DESCRIPTION |
Rs___LJ_&HZJ ‘1 L C Re__ s~ o

515, 134, 1neS: ReEC| ‘ P 2 :
Rs____a__sﬁzt__aﬂ R, » 1

726 1214, 1aal » RrECZ N : ¥}
RsﬁbE&_J_QEJZJ__ij_ i Ry » 3 e

R, 4 ] 62: |6 ' . R, s a .
1831 . 1142 . GRS, REC 1 > 3

Rs :s s ‘32 .- | ' R, 3 )
2135, 148, 974, REC & .

M 6] B I

Ry : ,‘ 7 s !3 R ’ ’

g]dz z!:ﬂ‘; glag EEC Z 3 ) 3

R,_8 ., &E7. 12 R, , :

, 1235, 995, - » s

R’ s ] 62 s_z__a_ . R! - »
R, 0 s Ry s s

* DNL = Design Noise Level {Leqgy, dBA)
**People= Ho. of People Rep$esgnted by Recetfver

RWH 4/83
——
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OUND32 PROGRAM APPLICATIONS

Page No. of

CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

Caltrans Version of FHWA Level 2
Noise Prediction and Barrier Design Model
{Based on STAMINA2.0 & OPTIMA programs)

Dist._ _ Co.____Rte PM.__ Location:

. __Charge: " E.A./Spec.Des:
Ipata Prepared by: - Date: "~ Checked by: Date
File Name & Type: R PO RZ " .Rccount: Code:
- - ITITLE:

‘SHEET-D - DROP OFF RATES* AND ADJUSTMENT GOMSTANTS
% CALCULATION OPTION

DROP OFF RATES OTHER THAN 3 dBA/DGUBLE DIST.

. 1 Lane
D, {dBA} | No, or : .

I LAY RECEIVER NO's
U 405 . I.z_ -

. : : ADJUSTMENT COWSTANTS, {+ or-} K

i - § Lane . ‘

. . s {+dBA} No. or}- .
; A11{A) RECEIVER NO's

' '*Drop Off rates of 3 dBA/D.D. need not be input, (Default value = 3)
CALCULATION OPTION «

:ﬂtgvc EPrints Input Data in Format, and Prints CalcuIated lLeq's
—c Prints Calculated Leq 5)

RUH 4783
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SOUND32 PROGRAM APPLICATIONS

6 - 57

4 I IS
. | 00010 CASE STUDY- BEFORE BARRIER INPUT FILE (1N lWPNJ.') ]
i 00020 Tr1 ~
00030 $40,50,111+50:158550 : BLR PROBZ |
| 00040 T2 .
¢ 00050 1042555579 55, BH r55 I ¢
! 00040 T3 '
¢ 00070 102555, 20,55 0¢55 | ¢
00080 Tr4
l Q0070 429:55,0+55,0,50
00100 TrS I
¢ ] 00110 1B50:55,118+55,132.55 C
00120 Ll . I
. 00130 Ne260.5r1154,5,997.3:8TA 1450 W/B LANE 2{SLOW)
€= 1 00140 Nr520.3y1099.39994.975TA 4+21P0C ‘ o
00150 Nr1000,0y1060.0:994.695TA FHI3EC
001460 Nr1i487.2s1060.0:997.7+8TA 1464+00F0T
( ' 00170 Ns2165.371060.0,1002.3»5TA 20478EC l C
00180 N»2442.3,1080,0,1004.9:8TA 23+45F0C
l 00190 3059.9,1209.2,1004,1sSTA 30+00 W/B LANE 1(SLOU} I
¢ 00200 L2 C
l 00210 Ne257.5:1143.0,997.5,5TA 1450 W/B LANE 2 l
i 00220 N»S18.3,1087,5:995.4,5TA 4+21P0C
C 00230 Ny1000,0r1048,0,994.8:5TA 9+13EC C
| 00240 Nri487.2+1048,0y997.9:5TA 16+00FDT l
) 00250 N»2165,3:1040.0,1002,9r5TAZ0+788C
¢ | 00240 Ny2444,0,1068.1,1005,9sSTARSHESFOC | C
00270 3062.4v1197.5y1004.4s5TA 30+00 W/E LANE 2
00280 L»3 l.
¢ I 00290 N»254.5,1131,5,997,715TA 1450 W/B LANE 3 C
00300 NsSlé+4»1075.7r995,9+5TA 4421P0C
l 00310 Ns1000.0s1036.0,994.9r9+13EC l
L 4 00320 N+1487,2:1034.0,998.05TA 146400POT (
| 00330 Ny2165,3:10346.0:1003.7,8TA 20+78EC I
00340 N»2445,711054.2:10046.9+5TA 23+45F0C
(. 00350 Z04%5.0:118%5,0,1004,6¢8TA F04+00 W/E LANE 3 .
] 00340 t.r4 l
| 00370 Ns351.5:1120.0,997.9r5TA 1450 W/B LANE 4
C l DOZH0 Ne514.1451063.95994.4,STA 4421POC l ¢
00390 Nr1000.051024,0,995,1,8TA 9+13EC
00400 Nr1487.2,1024,00,990.2:5TA4 16+00P0T
[ § l 00410 Ns2165.351024,0,1004,4y5TA 20+7BHE I C
00420 Nr2447.451044,3,1007.8¢8TA 23+45P0C ;
00430 30467.5:,1174,1,1004.%s5TA 30400 W/B LANE 4
C l 00440 Ls5 C
DOAS0 Nr235.0,1036.0:997,6¢STA 1450 CL E/B LANES (LANE 5)
l 00440 NrS03.,6:978.8/997,1¢8TA A+21POC :
(- 00470 Ny1000.0rPSE,0¢995.198TA 9+13EC C
00480 Nr16B7.2,958,0¢998.3s5TA 16+00FOT ]
) l 00490 Nr21i65.3»958,0r1006.6+STA 20478BC |
C: 00500 Nr2454.8,978.9:1013,0,5TA 234+465P0C C
| 00510 3081.5:1109.651004.5,8TA 30400 CL E/B LANES (LANE 5) I
Q0520 Brlrls0s0 :
( 00530 281,1232,1012,1012,0REHS0 C
I 00540 52951152, 1004510045 OR4+21 [
QOS50 100051080994y 974y0R9+13
C 00540 1487,1079»2995,%5994.5,HP16400 | ¢
l Q0570 2165:1079r1001,1001HPR0178 ;
00580 244051099,1003y1003 s HF23+45 |
C 00570 Rrlré7:4 r
l 00600 515131451005y REL 1 |
Q04610 Re2r47920 [ .
o l 00620 724112141001 ¢REC 2 | {;
004630 RoBsd2sd2ue i o o e -
00540 1182,11405995.5,REC 3 |
& l 00650 Rrdrb?116 C
00640 1031,1142,985 REC 4 |
004670 ReS16794
< l 00480 213%5,11485978)REC 5 I.L
00450 Rrérd7+8
| 00700 2153,1185)978)REC & '
¢ 00710 Rs7,467:8 F
00720 2147+1304,978+REC 7 |
l 00730 Re8r47412
¢ 00740 11B2+1235,995.5,REC 8 I C
l- 00750 Rs9ra7s20
00740 1831,1253,985:REC ¢ l
¢ 00770 Dr4.5 ¢
l Q0780 Arl.2 '
) 00790 vE
c l > I ®
Y J ! e




SOUND32 PROGRAM APPLICATIONS

-

ATA AT h

ﬂﬂf'\

RUN’ SD.UNDSYS ' BEFO QE

Rk R R R R ROk kKR
* SOUNDSYS *
X 05-04-83 *
HRAAAER AR KK ERKOR KKK KK

(1) = RUN SOUNDS
(2) = RUN SOUND32
(3) = RUM LOS

WHIECH 7

X X SOUND32 % X

Enter InrPut FILE MNAME »BCR PRODBZ2
BCR PROB2 A Found

Barrier Cost file = CALIF BARS
CALIFORNIA BARRIER COST (IN 1980 DOLLARS?
Valid Barrier tures

- 91 HERM

- 52 MASONRY

- 93 MASONRY 7 JERSEY

-~ 94 CONCRETE

YR I

1) Chande Barrier Cost file

#) List data as procested (Now OFF)
3) Abort run

4) @a

B WHICH >4

Set parer at top of form & hit RETURN§

A

r r o~ A
e e GRS S S s | gyl p— --:-—-

~

3

BAQRIER

~ -

{’\

e mem G S Gy b A e AR VENGS GRS W WD Gegh SEerMf SENVES LR GRS e s et em—

¥ % SOUND3Z (Caltrans version of STAMINAZ/OPTIHA) X X

Tneut Bata Tile : (TMLNOISE) BCR FROB2 A
Barrier Cost file ! CALIF BARS
Date 1 04/721/,83 07120117 TUE

TASE STUDY- BEFORE EBARRIER

SEozm=an =a=E SEEARUMRT TR e ]

TRAFFIC DATA

“Lane Auts Hedium Trhke Heavy Trks
No. UPH HPH UPH HPH VPH
1 P40 50 111 50 i58
2 1042 55 79 =11 88
3 1025 55 28 55 0
4 424 55 9 55 0o
5 1850 85 118 55 132

6 - 58
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SOUND32Z2 PROGRAM APPLICATIONS

bty e s G T DA ARV e S dreeeh I SUETe  GERSh GRS VEEWET S gumaen  wmmemn  Awweees bl el Selleid TN S S Y s S Y e . S

l L Y
LANE DIATA I
L.ane Brade {.
No. Sed. Cor. X \ z i
1 1 NO 240.5 1154.5  $97.3 STA 1450 W/B LANE 1(SLOW) I (
2 NO 520.3 1099.3  994.9 STa 4+21P0C
3 MO 1000.0 1040.0 994,46 STA PHLZEC
4 ND 14687 ,2 1040,0 997.7 STa L4+00POT ‘ {
S  ND 2165.3 1040.0 1002.3 &TA 20478RC
6 NO 2442.,3 1080.0 1004.7 S§TA 23+65F0C |
3059.9 1209.2 1004.1 STA 30+00 W/B LANE 1(SLOW) 4
2 1 No 257.5 1143,0  997.5 STA 1450 W/B LANE 2 ‘
2 NO 518.3 1087.5 99%.4 S§Ta 4+21P0C (
3 NO 1000.0 1048.0 994.8 STa P+L3EC l
4 NO 1687.2 1048.0  997.9 GSTA 14+00FOT
5 NO 216%.3 1048,0 1002.% STARO+7SEC I ¢
6 NO 2444,0 1048.,1  1005.9 SBTA2I+4SFOC
3062, 4 1197.5 1004.4 STA 30400 W/B LANE 2 | ¢
3 1 NO 254.5 1131.5 997.7 STA 1+50 W/E LANE 3
2 NO 516, 4 1075,7  995.% STA A+21P0C I
3 HND 1000,0 1036.0  $94.% 9+13EC C
4  NO 1687.2 10346.0  $98.0 STA 16100P0T
S NO 2145.3 1034.0 1003.7 STA 20478RC !
& HD 2445 ,7 1054,2 1004.9 STh 23+&5P0C C
3065.0 1185.8 1004.5 S8TH 20+00 W/E LANE 3 l
4 i ND 251.,5 1120.0  997.9 STA 1450 W/R LANE 4 ' e
2 NO Si4.4 10463%.9  9%6.4 SThA A+21F00
3 NO 1000.0 1024,0 995.1 BTA 9+13EC
4 NOD 1687.,2 1024.0 998.2 S&TaA 14+00FDT I S
5 NO 2145.3 1024.0 1004.4 STA 20+78BC
& NB 2447.4 1044,3 1007.8 8HTA 23+45F0C |
3047.5 1174.1 1004.9 STA 30+00 W/B LANE 4 C
5 1 NO 235.0 1036.0 $97.6 GTA 1+50 CL E/B LANES (LANE I
2 Ho 503.6 vea,.8  997.1 &TA 4+21P0OC ¢
3. - NO 1000.0 BEBLO- .- -995.4. - 8TA FHIIEC ]
4 ND 1487,2 958,00 99R.3  STA 156+00P0OT
5 NO 2165.3 58,0 1004.6 STA 2047HBC l g
6 NO 2454.8 P78.% 1013.0 STh IFH&4HBPOC
I0B1.S 11069.4 1004,5 STA 30400 L E/B LANES (LAN I C
R R e - R - S P e g mESESnTEmE IS ==t -1
DARRIER DATA I -
Barrier Na. 1 Ture — {(1)YRERM [
Height Increment (DELZ)= 0.0 Nps+ Height Chanaes (F)Y=0
Ground Tow Rarrier ]
Sed. X Y (202 (Z) Hedghts at Ends
1 281,0 1232.0 1012.0 1012.0 % ORL450 % 0O [
@ 529 .0 1152,0 1004.0 1004.0 X DR4$Z1 % 0 L
I 1000:0 1080.0  994,0 994.0 ¥ DR9413 % O
4 16870 1079.0  994.5  994.5 % HPL14+00 % O l
] 214%,0 1079.0 1001.0 1001.0 % HFR04748 % O L
2440.0 1099.0 1003,0 1003.0 X HF23t4S % 0 I
B
I (
l (
1 5150 1314.0 1005.0 &7 4 REC 1
2 724.0 1214.0 1001.0 &7 20 REC 2 | (
3 1182, 0 1140.0  995.5 47 12 KREC 3
4 1831.0 1142,0  9BS.0 &7 EC 4
5 2135.0 1148.0 978.0 &7 15 I C
& 2153.0 1186.,0  978.0 &7 &
7 2147.0 1304.,0  978.0 &7 7
g 1182.0 1235.0  995.5. &7 a I C
9 1831,0 1253.0  9BS.0 &7 9
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SOUND32 PROGRAM APPLICATIONS

' l DROP-OFF RATES

| Lane - keceiver : | €
. No.+ 1 2 3 4 5 & 2 8 4
l= LI 4,5 4,5 3.0 3.0 3.0 3.0 3.0 3.0 30 | .
s 21 4.5 4,5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 G
' l 3145 4.5 3.0 3.0 3,0 Z.0 2.0 F.0 3.0
. 41 4.5 4.5 3.0 3.0 3.0 3.0 2.0 3.0 F.0 ' :
¢ l St 4.5 4.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 l ¢
C ' K ~ CONSTANTS ' €
¢ | v Recmivorsrairs - o0 R | ¢ | -
o | ¢
, MODEL CALIBRATION
o o WITH MEASUREMEDTS |
" RESULTS
. l FEEEXREEF TR0 :
¢ ! : .
REC REC ID  DNL PEOPLE  LEG MEASURED ,, K - CONSTANTS 48(n) |
c l e —————— L €6 (h),98(A) C‘“‘_{""“" "F;S > ¢
' 3 REC 1 &7, 4y 44,9 64 3 :
' I REC 2 &7, 20, 4%.0 66 - .
C 3 REC 3 &7, 12, 75.4 ES -4 R
4 REL 4 67, 16, 73.5 69 -
% REC & &7, 4,  70.2 ;-S' ~7%
o & REC & 67, 8. 72.3 —
¢ l 7 REC ? 87, - Be 71,0 — : _?pl- ¢
.8 REC B 67. . 12, 72,3 — —q*
« ¥ REC ? - &7, 20, 71.4 — - ' C
| : ' # ESTIMATED K-COoNSTANTS i e
S l BARRIER TYFE . cosT BASED OM K.COWVSTAMTS (=
SO mmmmemee - OF NEARDY OR SIMILAR [
C| o Hestwr g RECEIVERS &
MASONRY/JERSEY 0.
C I CONCRETE 0. ADIUSTED RESULTS: Al G
TOTAL COST = % 0. (AFTER APF\-:{:’: :3."-::&3'5
b »
¢ l EARERRER KRR KRRk KRR AR AR R REC ) 63‘--g [ C
. Rec 2. .
€c 3 [z 6] )
- l ENTER MENU SELECTION f;Ec 4 \&9. 5 @
€0 = PRINT MENLO) REC & &5 .
| o . REC & 65.3 _
_ REC 7 £4.0 |
C ' REC @ G-I .
0Yese PRINT HENU REC 9 5 7-6] C
| 1) ¢4+ .CHANGE RARRIER HEIGHT INLEX
234040 +CHAHGE BARRIER TYPES . :
L 3).e4..CHANGE FEOFLE PER RECETVER NOoTE: REC. 3,4,4,9 i L
l 43444+ +CHANGE DESIGN NOISE LEVELS ARE ABOVE DESIGN
S5)4aesPRINT E/C RATIOS . .
L I &3 .40+ PRINT BARRIER HEIGHMT INDEX :‘g‘(s-e '-‘LVE'-( o% &7 ' ¢
7)eve+ PRINT LEQS e e
C B)va1 41 STOP A)‘ % ) 'K}
| A BARRIER IS NEEDED ) .
¢ | To PROTECT THESE . | |
ENTER NMENU SELECTION
{0 = PRINT MENU} Receivers. i
¢« L T
; R
e [
. A
-w
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SOUND32 PROGRAM APPLICATIONS

. Page No.___ of
CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOUND32

Caltrans Version of FHWA Level 2
Noise Prediction and Barrier Design Model
{Based on STAMINA2.0 & OPTIMA pragrams)

Dist. Co. Rte P.M. Location:
Charge: E.A./Spec.Des:
Data Prepared by: Date: Checked by: Date-

File Name & Type: RC. K PRORZA Account: Code:

TITLE: A ceTUAL DES\GN

SHEET-B - BARRIER DATA

{Max. 20 Barriers of 1 to 10 segments each)

BARR.(B)| TYPE P COPRDINATES DESCRIP.

. MATERIAL* DELZ [ {MAX 3) 1 Y. Z0 Z (Max. 8
CHARACTERS)

5, § 1 [a] Q 281 1232 | io12. | 1wow2] O 1+560 |
S29 ] 1152 1004 g2l
lo0b!| 1o8a ogzﬁé_aﬁ_e.ﬂl_
2165 m?ﬁ 1o6) [Y-Y-X| }-I% 20478
24940] 16991 1003 | 1003] WP £336S

l&liL ¥4 [ ») o) 537 B

Ll ‘ ,
B 130 (1of1.8 . .

B, 32 3 =) a rsq&ﬁ_maj_-& 2 10062 12421 aatbde

1S3l | 16BLE 9 BT YY YWY -
Z674. b-Rt 1Hn2.% 100,
_Laazgs_ . 21499 Latll,

L 4 3 o A 22861 .

- T T B Wy R Y3

*Material Codes (used for Cost Factors)

For Structure Barriers add 90; e.g. 94 = conc. bar on Structur

RWH 4/83

Masonry On 2.7' High Jersey Barrier (Type 27)
Concrete (cast in place)
Prefab Conc, Panels

1 = Earth Berms
2 = Masonry
3=

4 =

F =

6 = Steel

7 = lood

FOR STRUCTURE BARRIERS ONLY:

Bar.No. l 1ANE NO,'s AFFECTED
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 SOUND32 PROGRAM APPLICATIONS

Page No. of
CALIFORNIA DEPARTMENT OF TRANSPORTATION

INPUT DATA SHEET FOR SOQUND32

Caltrans Version of FHUA Level 2
Noise Prediction and Barrier Design Model .
{Based on STAMINAZ2.0 & OPTIMA programs)

- |Dist. Co. Rte P.M. Location:
‘ Charge: E.A./Spec.Des: -
Data ‘Prepared by: j ~ Date: Checked by: Date
File:Name & Type: SHCE PpalR2A Account: Code:

TITLE: AcTUAL DESIGN
SHEET-D - DROP OFF RATES* AND ADJUSTMENT COMSTAMTS

DROP OFF RATES OTHER THAN 3 dBA/DOUBLE DIST.

. Lane
D,{dBA) { Neo, or .
- A11 (A} RECEIVER RQ's
T - Y Y-
: RDJUSTMENT‘COWSTANTS, (+ or-) X
Lane ) -
K, {xdBA)} No. or
Sk Al1(A)} RECETIVER NO's
2= Y i
o =3 A, 2
LI, = A 1 S.4,89
L,Q__.A__%&?

*Drop-0ff rates of 3 dBA/D.D. need not be input, (Defaul® value = 3)
: CALCULAYION OPTION

cjff VC (Prints Input Data in Format, and Prints Calculated Leg's
C—3 € (Prints Calculated Leq's)

| RWH .4/83
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SCUND32 PROGRAM APPLICATIONS

L - o - o [

ot

[ i’ o L

‘ot

—- .
' 3]

WNPUT FILE (in'war’) |
00010 CASE STUNY~ ACTUAL DESIGN BCR PRoB3ZA K
00020 Tri I
00030 940,550,111 505158250 b
00040 Tr2 l
00050 1042:55r 79, 55,0855
000460 T»3 l I}
00070 1025:55+28:55:0+55
00080 T4 I iy
00070 42935501555 0,55 -y
00100 T,5
00110 185055, 118,55-132,55
00120 L»1 3
00130 Ny240.5:1154.5,997,3»STA 1450 W/ LANE 1(SLOK) ;
00140 NyS520.3,1099.3:994,95STA 4+21P0C
00150 Nr1000.0,1060.,09994,45TA P+13EC b
00140 Nrlé87.2:1080.01997.7,5TA 16+00POT
00170 Ne21465,3v1060.0,1002,.3:,8TH 20473RE
00180 N:2442,3,1080.0,1004,9,5Ta 23+465POC )
00190 3059.9+1209,2,1004.1:5TA 30+00 W/E LANE 1(SLOW)
00200 Ls2 ]
00210 N+257.551143,0:977.5:STA 1450 W/B LANE 2 )
00220 N:S18,3,1087.5:995.4+STA 4421P0C
00230 Nr1000.0:1048.0y994,.88TA P+LJEC
00240 N:1487.2,1048.0:997.9:STA 16+00F07T b}
00250 Hr2145.3,1048,0,1002,%1STAZO+7BED
00240 Nr2444,051068.11005,9,5TARZ+E5POC
00270 3042.4,1197,551004.4,STA 30400 W/E LANE 2 b
00280 Ls3 : l
00290 Nr254.5r1131.5:997.7:5TA 1450 W/B LANE 3
00300 Ny5146.4+1075,7y995.915TA 44+24POC l )
00310 Nr1000.,0:1036,0r994.%r9+13EC
00320 Nr14687.2:1034,0/998.0,8TA 16+00P0T :
00330 Hy2145.301036.0,1003,7,5TA 2047650 ' p)
00340 Nr2445.751056.2,1006.956TA 23465PO0
00350 30465.0-1185,8:1004.6:,5TA 30400 W/E LANE 3 |
00340 L4 7
00370 N»251.5,1120.,0,997.915TA 1450 WU/B LANE 4 |
00380 N1514.4,10463.91995.4:STA A+Z1POC
00390 Nr»1000.0s1024.0:995.18Ta P+H13EC | J
00400 Ny1687.211024,00,990.2:5TA 164+00FOT
00410 Mr2145.3,1024,0,1004,4,5TA 20478HC )
00420 Nv2447.471044,3:,1007.8:5Ta 23+465P0C . J
00430 3067.5r1174.151004,%55TA 30400 W/E LANE 4
00440 L+5
00450 Nr235,001034.0,777.425TA 1450 CL E/H LANES (LANE ) p)
00940 Nr503.6:998,81997,1,8TA 4421P0C
00470 Nr1000.0yP58.0r995,.18TA PH12EC
00480 Nr1487.2958.,0,998.3,8TA 16400POT ' )
00420 Ny2145.3,958.011004,415TA 2047880
00500 Nr2456,0:978.9r1013.0,5TA 23+65F00 '
00510 3081.5:1109.411004,5,8TA 30+00 CL E/F LANES (LANE 5)
00520 EBelrl Q0
00530 281,1232v1012,1012,0R1450
00540 52931152,1004,1004,0R4+21 J
00550 10001 1080994, 994 0RF+1S
00540 148721079994 ,5, 79645 HF 14400 :
00570 2145107951001, 1001 fHPR0+78 | )
00580 2440,1099, 10031003 s HP23+65
Q0590 Relrd7r4 N
00600 515:1314,1005,REC 1 .I >
004610 Res2+467220
00420 7245121471001 REC 2
00430 Ry3r&7r12 I )
00640 11B2,1140,%95,5,REC 3
Q0450 Krds&7r1d I
00660 1831511474985 :REC 4 J
Q0470 ReSed7:4
00480 21351148978/ REC 5 l'
00650 Rrérb7r8 p
00700 2153,1184,97B-REC &
00710 Re7167:8 ' l
00720 2147,1304,978sREC 7 l J

6 - 63




'SOUND32 PROGRAM APPLICATIONS

| 00730 Ry@»67512 R

00740 1182,1235,995.5/REC 8 -
L Q0750 Rr9r47120

00750 1831,1253,9785yREC 9

l 00770 Bra 8 .

00780 Ardr2

l Q0790 Be2s2¢0,0

00800 S537.8r1205.1:999.251006.5r A+IPUALL

| 00810 707.9s1158.4r7%4.5r1006,5ré+140ALL

| 00820 1137,0r1107.0y972.1r1004.1»10+48ULL
00830 1308,4,1081.8:994.2,1006.2712422ULL
i 00840 B»3»37010 :
00850 1308,4r1081.8:594.2,1006,2¢ 12421ULL
| QOBA0 1537,251081,8,994,471005,7714+50KLL
00870 2074.8/1081,8s1002,3,1011.0-17+88ULL
| 00880 22B4.1+1070,072002,9:1011, 4 21199ULL
00890 Br413:090

| 00900 2284.1y1090.0v1002.951005,6,21+97BAR
| 00710 2438.7y1104,7}1003, 3710060+ 23+53EAR

-

-

%,

00920 Ks—1
00930 Arl

20940 K»-3
00950 A2

00960 Ki—4
00970 Ar3rasBe¥
00980 K»=7
00590 ArSr&r7
21000 vC

T Y R

v

b———-c--—-———-—-—-—- e e
o/

s

* —‘
9 D
) | )
i | RUN SOUNDSYS 2

-3 % | ACTUAL DESIGH ?
: REEERRRERERAERKXKRR KRR ) .
e x SOUNDSYS ¥ 3
P * 05-04-83 %

RRACKRRAK R RNk KK KK

!

% % SOUND3Z % X

Enter Inerut FILE NAME >BCR PROEZA

BER FROEZ2A A Found

o NS

v W

Barrier Cost file = GALIF BAR?
CALIFORNIA BARRIER COST (IN 1980 DOLLARS)
Valid Barrier tures

- 91 BERM

92 MASONRY

93 MASDNRY/JERSEY
94 CONCRETE

S’
B OB
LI

w W
e e e S . S O — —_—.

1) * Chande Barrier Cost file
2y §ist dats as rrocessed (Now OfF)
3> .Abort run

Go

WHIGH >4

‘Gpt parer at tor of form & hit RETURNX>

1% w o

£

.
v e A ATE G NS WD il G S SR U TRl SRR A" NN MR S it
L

e
d

6 - 64



SOUND32 PROGRAM APPLICATIONS

1l - I D
3 | l B
y | I 3
R ' ¥ % SOUND32 (Caltrans version of STAMINAZ/OPTIMA) ¥ X I b}
3 | Inrut Data file ¢ (TMLNDISE) BCR FROB2A 4 )
I‘ Rarrier Cost file 3 CALIF BaR$ l
Date t 04/03/783 08140249 FRE
D 3
l CASE STUDY- ACTUAL LDESIGN I
.) l EEY sammimmm == mmmm== EE ==momas )
] TRAFFIC DATA
A | Lane Auto Hedium Trks Heavy Trks ' 3
I No. UPH  HPH VPH MPH VEH  MFH
b 1 wa0  EoO 111 50 158 50 _ , )
2 1042 55 79 55 ga 55
| 3 1025 =5 28 55 0 55
b} 4 Az oY 6 55 0 55 l )
] 5 1850 55 118 S5 132 85
) Eoaoom -2 - (-1 -F-1-1 == == I )
: LANE DATA
") Lane Grade l b
| No. Sed, Cor. X Y z ;-
== e —- - f
3 1 1 NO 260.5 1154.5  997.3 BTA 1450 W/R LANE 1(SLOW b}
2 No 520.3 1099.3 994,99 STA 4+21POC ]
l 3 ND 1000,0 1060.0  994.4 HTA 9+13EC
) 4 N0 1687,2 1040.0  992.7 STA 1&+00FOT ' )
| 5 NO 2165.3 1060.0 1002.3 8TA 20478BC
& NO 2442,3 1080,0 1004,9 STA 23+45POC _
y | 3059,9 1209,2  1004,1 STA 30400 W/B LANE 1¢SLOW} l )
l a 1 NO 257.5 1143.0 997.5 STA 1450 W/B LANE 2 .
- l 2 nNo 518,3 1087.5 995.4 BTA 4+21P0C I )
3 N 1000.0 1048.0 994.8 5TA 9+13EC
{ .4 ND 1687.2 1048.0  997.9 STA 1&+00POT |
2 5 NO 2165.3 10482.0 1002,9 STA20+78EC )
| & NO 2444,0 1048,1  1005.9 STARI+ASPIC g
> | 306244 1197.5 1004,4 STA 30400 W/B LANE 2 l ;
3 i NO 254.5 1131.5 997,7 STA 1+50 W/R LANE 3
| 2  NO S14,4 1075,7  995.9 &TA 4+21P0OC I .
) 3 NO 1000,0 1036.0  994.9 9+13EC . }
| 4 NO 1487,2- 1034,0 998,0 STA 14+00POT
5 ND 2145,3 1034,0 1003.7 STA 20478HC
) ‘ & NO 2445,7 1054.2 1004.% STA 23+465P0C )
{ 2065,0 1195.8 1004,6 STA 30400 W/B LANE 3 |
) l 4 1 NO 51,5 1120.0 997.9 &TA 1450 W/B LANE 4 3
2 N 514.4 1063,9 994.4 STA 4+21POC I
l 3 No 1000,0 1024.,0 995,31 STA 9+H13EC
3 4 N 1487.2 1024.0 998.2 STA 1&+00FDT l )]
I 5 NO - R145.3 1024.0 1004.4 STA 20+78BC
4 NOD 2447.4 1044,3  1007.8 STA 23+45P0C [
o { 3067.5 1174.3  1004.9 STA 30+00 W/E LANE 4 =)
' 5 1 NO 35,0 1034.0 997.4 STA 1450 CL E/B LANES (LANEI
J 2 NO 503.6 998.8  997.1 STa 4+21POC )
3 NO 1000, ¢ §58,0  995.1 STA 9+13EC I
I 4 NO 1687.2 PER.0 998,33 §TA 14+00FOT
2> 5 NO 2145.3 958.0 10046.4 STA 20+785C : ) I )
| & NO 2456.8 978.9 1013.0 STA 23+45P0C .
I 3081.5 1109,4 1004,5 STA 30400 CL E/B LANES (LA |
J )
TN ommENNENS SO ==mosme e ==== =
| 1
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'BRRRIER nATA

"BRarrier No. 1

Ture - (1)BERH
Height Ingrement (DELZ)= Q.0 No. Height Changes (P)=0

Barrier Np. 2

Ground Tor Barrier
Sed. X Y (Z0)} CZ) Heights at Ends
t 291.0 1232.0 1012,0 1012,0 % OR1450 % O
2 529.0 1152,0 1004,0 1004.0 % ORA42ZL X 0
5 1000.0 1080.0 994.0 994.0 % OR9H1Z X 0O
4 1687.0 1079.0  996.5 996,5 % HP1&6+00 % ©
5 2155,0 1079.0 1001,0 1001.0 % HP20+78 % 0
24400 1099.6 1003.0 1003.0 ¥ HP23+65 X O
e o b od o ry ——

Tura = (2IMASONRY

LHe:sht Incvement (DELZY= 0.0

Sesd, % ¥
L 537.8  120&.1
2 707.9 1158, 4
3 1137,0 11072.0
1308, 6 1081.8

Mo. Heistht Chandes (P)=0
Grourd Tow Barrier
(Z02 {(Z} Heidhts at Ends

199.3 1006.5 % 44+39WALLX 7
994.5 1006,5 & &t1sUWaLLE 10
292.1 10045.1 % 104+4BULLX 14
24,2 10046.2 % 12+21NLL¥ 12

- Bareier No. 3

Height Increment

et b s et Lot e hktd

Tupe = ¢3)}HASANRY/JERSEY
(DELZ)= 0.0

No. Height Changes (FI=0
Ground Tor Rarrier

Sad. X ¥ (202 [¥:2) Heights at Ends
Ty 130844 1081.8  974.2 1006.2 % 12421WLLX 12 '
2 1537.2 1081.8. 994,86 1005.9 ¥ 144S0WLLX 11
3 20748 1081.8 1002.3 1011.0 X 19+ABWLLE ¢
' 1090.0. 1002.9 1011.6 ¥ 21FFWLLE @

2286.3

Barrier No. a

Turg = (3IHASONRY/LJERSEY

No. Height Changes (P)r=0

" Height Increment (DELZ)= 0.0

Giromrd Tar Rarvrier
. Sed. X . £2Z0) ¢Z) = Heiahts at Ends
1 2286.1  1090.0 1002.5 1005.5 % 2L+99BARK 3 o
2438.7 1104.,7 100%.3 1006.0 % 23F5IBAREY 3
==_==__" = - dﬁ;: ————————————————— === =
RECEIVER DATA
RE&_ ‘\ ) .
Na.e X Y z DNL Feorle n
1 515,0. 0 1005.0 &7 4 REC 1
2 794,.0. 1004 .0 &7 20 REC 2
3 1182,0. 995.5 &7 12 REE 3
4 1831.0, & 985.0; &7 & REG 4
5 2135.0 1L43 0 978.0 &% 4 REC S
& 2153.0, 1186.0 $78.0 &7 8 REC &
7 2147,0; 1304.0.  978.0 &7 8 REE 7
a 1382.0 1235.0. 995.9% &7 12 REC B
9 1831.0 1253.0. 985,00 &7 200 REE 9
DEmEm .':E.E—Eﬂ::"""’ = 5 I T R BT =ﬂ“qﬂﬁ$ﬂﬂﬂ=‘ﬁﬂ======r‘ﬂlﬂﬂ

Receiven

T Y Y

St ~/

-

R W R




SOUND32 PRﬁGRAM APPLICATIONS

! ~ -

e’

L

o

bty e amsean amtes GETEL G Seeun. i SN SR et W e — e e — e G G VR SIS G TSy GLAR e A G SEEEE ARG GUED IS SIS G UL I Smmm S U G

o
i

L

I I

K — CONSTANTS

LANE Recelver

No.+ 1 2 3 4 S 4 7 B 9
1 ! =1,0 =3,0 ~4,0 =4,0 =7,0 =7.,0 =7.0 ~A.0 —4.0
2 ! =1,0 ~3.0 ~4.0 -4,0 -7.0 =7.0 7.0 -4,0 -4.0
3! =1.0 ~3.0 —4,0 4,0 =70 =7,0 =7.0 ~4.0 ~4,0
4 t 1,0 =-3.0 =4,0 =4,0 ~7,0 -7.0 -7.,0 4.0 —-2.,0
5 ¢t ~1,0 ~3,0 =-32.0 ~4.0 —700“7u0 =-7:Q =4.0 ~4.0

e [ p—

RESULTS
AR IR RR KRR ORI Rk Rk kR K

DNL  PEOPLE  LEG

REC REC ID
1 FREC 1 47, 4., &a.g
2 REC 2 &7, 20, &4.4
3 REC 3 &7, 12, &2.7
4 REC 4 &7 16, 41.4
S REC & &7, A, 59.3
& REC & &7, 8. &0.3
7 REC 7 &7, 8., 40.49
8 REC B &7, 12, 63.4
9 REC 9 67, 20, 6241
BARRIER TYPE cosT
BERM 0.
MASDNRY : 80318,
HASONRY/ JERSEY 134387,

CONCRETE O.

TOTAL COST = % 214705,
FRAAK R R KRR KRR KRR IOIOR IO ORR K kK

ENTER MENU SELECTION
(0 = PRINT MENL)
% ,

>4
EFFECTIVENESS / COST RATIDS
KRRRRIHEERRELRIRAREALREALR R
BAR -
ELE o 1 2 3 4 & & %
1 - 0.x _ ORL450
2 - 0.% : OR4+21
3 - 0% OR7+13
A - [+ 1% HP14400
5 - 0. HP20+78
& - 0.k A+ZTUALL
7 - Ok E+LEUALL
g - 0.% 10+F4BULL
9 - 0% ' 12421ULL
10 - 0.X 1A+SOULL.
i1 - 0. 194+88ULL
12 -

O.% 214+99H8AR

T S T G S—

1.

}/‘ L L W N

o/
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4

ot

I

VIRV VRN SRR

- o [V VR FERVERVEE

L

i

-

ENTER MENU SELLECTION
(0 = PRINT HENU}

T
>0
0) s« o PRINT MENU :
1) ¢ es 0 CHANGE BARRIER HEXGHT INDEX
23,44 ++CHANGE BARRIER TYFES
234 evesCHANGE PEDFLE PER RECEIVER
434 +...CHANGE DESIGN NOISE LEVELS
G340 FRINT E/C RATIOS
)4 ees s PRINT BARRIER HEIGHT INDEX
73+ .4+ FRINT LEGS
B)olo-.STUP
‘ENTER MENU SELECTION
(0 = PRINT HENU)
?
>&
BARRIER DATA .
Rk R ARK KRR
BAR BARRIER HEIGMTS RAR -
ELE 0 3 2 3 4 5 & 7 ID LENBTH TYPE
i DR1+50 240.7 BERM
2 ORA42 476.6 BERM
3 OR9+13 &£07.0 PBERH
4 ' HF 14400 478.0 BERM
5 . : - HP20478 275.7 BERM
BARRIER HEIGHUTS
& OF AcTuAL DESIAN 4439UALL  176,7 HASONRY
7 . s+16WALL  432,2  MASONRY
B . ' 104+48WLL  173.4 MASONRY
9. 104+010LL  22B.6 HMASONRY/JERSEY
10 1A450WLL - B37.5 MASONRY/JERSEY
11 148U 211.5 MASONRY/JERSEY
1z 21499BAR  153.3  MASONRY/JERSEY
0 1 2 3 A 5 6 7
" ENTER MENU SELECTION
(0 = PRINT MENU)
7
>8
R¥
>

I ————————"————————— R s g il et R i dh e A — ST A~ S~

- 6.- 68

Y Y Y e

L -l oo
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5t lep "ON PuU®B UOj}eD07] i9AI923Y ® |
‘Sor* i"IoH | | "ON 1Uswalg Jaiiieg @ |

37vOS | aN393T

3NIT NOILLV.1S dH3lHdvg
00+¥¢ 00*2¢ 00t0¢ 00*8I 00+91 00+l 00*2I 00*0! 00+8 00+9  00+%

omm T T T T T 1 ¥ I 1 1 1 ] Omm
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SO0UND32 BRDGRAH APPLICATIONS

Page No. of
CALIFORNIA DEPARTMENT 0? TRANSPORTATION

INPUT DATA SHEET FOR S0UNB32

" ~ Caltrans Version of FHWA Level 2
Noise Prediction and Barrier Design Model
{Based on STAMINA2.0 & OPTIMA programs}

. .

Dist. Co. " Rte P.M. ‘ Location:

. Charge: E.A./Spec.Des: f :
Data Prepared by:_ = . Date: Checked by: Date.
File Name & Type: RCR PEORI R " Account: Code::

TITLE: TRANSLAR DESIGN | = 1-S'L.O.S. BREAK

SHEET-B - BARRIER DATA

{Max. 20 Barriers of- 1 to 10 segﬁents each)

BARR.{8} TYPE | p COORDINATES DESCRIP.
NO. MATERIAL*} - DELZ | (MAX 3) X Y. Z0 Z {Max. 8

. . : : ‘CHARACTERS )
B, § ) a o 28] 1252 iz [tove | aR1S

529 1152 1004 | QR A+2
ioan 11080 .q%ﬂ-- 395: QEQ+)3
L1682 | | 996.8] aa6.5] H

2165 | _to2ohiaot | 100t | HE 204728
-zm_._o% 1oal | 1003 HEPILES

24387 | 110q:7] 0ot 10060 2451 BRe |

-

T2 F 2 T 7699 ISAAl G968 jand.0l Ea16 WALl |
- _ _ 11370 11070l 9924 tooddl to448 Ll |
1208-H 10 ALR gsggz_mgg:ﬁ_tz_-ml_ﬂm._ !

8.3 a i 2 1308, a] s ¥ BN F XS [ A
15857 A 994:2! 10081} 13S0 wilt,

ZQ Bl aooz3lipia. 8l KEABnil.

3 ) o | 20248 1081.81 1062.3] 1005.0] 192688 SAR |

2286:¢ w%'ma . S-6] 2.0 4+90 HAE

. *Material Codes {used for Cost Factors) - FOR STRUCTURE BARRIERS ONLY:
1 = Earth Berms :

2 = Masonry RBar. Mot LANF NO.'s AFFECTED

3 = Masonry On 2.7' High Jersey Barrier {Type 27)
4 = Conerete (cast in place)

5 = Prefab Conc, Panels

6 = Steel

7 = Mood . N

For Structure Barriers add 905 e.g. 94 = conc. bar on Structure

RWH 4/83




SOUND32 PROGRAM APPLICATIONS

I
b3
INPUT FILE (In'wAR' !
BCR PEOGZEB | .
00010 TRANSLAE DESIGN 1 - WITH 11.5 FT L.0.5. BREAK CONSTRAINT. |
00020 Tri Y
00030 P40:50,111,50, 158,50 |
00040 T2 .
00050 104255179555, B8955 | 3
00040 Tr3
00070 1025455,28,5520,55 I
00080 Tra Yy
QO0P0 4292550555055
00100 TS . |
00110 185055118555 132155 L)
00120 Ls1 i
00130 N»240.5:1154.5,997.3»5TA 1450 W/B LANE 1(SLOW) .
00140 Ns520,351099.3:994.9,5TA 4+21P00 . 3
00150 N»1000.0y1040.0,994,6,5TA 941360
001560 Ny1687.2:1040.0:997.7,85T4 146400P0T
00170 Ne2145,3:10460.0r1002,3:8TA 20478RC 3
00180 N»2442,351080.0,1004,9+8TA 23+45P0C :
00190 F059,9,1209.2,1004.15TA 30400 W/B LANE 1(SLOW}
00200 L2 )
00210 N»257.5,1143.0,997.5,5TA 1450 W/R LANE 2 '
00220 Ny518.3,1087.5,995.4,5TA 4421700 !

00230 Nr1000,0:1048,099%4.8,5TA $+13EC
00240 N»1687.2¢1048.0:997.9+5T4 16+00P0T
00250 N»2145,3+1048.0,1002.9rSTAZO+78RC

00240
00270
00280
00290
00300
on310
Q0320
Q0I30
00340
00350
006340
00370
00380
00390
00400
00410
00420
0430
00440
Q0450
00440
0Da70
00480
00490
QOL00
00510
00520
00530
00540
Q0550
00540
00570
00580
00590

00800
00510
0ga20
005830
004640
00450
005640
Q0470
00400
00490
00700
00710
Q0720

Nr2444.,0:1048,1,1005,2r8TA234S5POC
3062,4-1197.5,1004. 45574 30400 W/R LANE 2

L.e3

Ny 2040 5,1131.5,997,7,5TH 1450 W/B LANE 3
NsS16,4,1075.79975.9:8TA 4421500
N»1000.0v1038.0,994,9»9+13EC
Nr1487.2,1036.0,998.0¢8TA 16+00F0T
Ns2145.3v10364051003.7:8TA 20478BEC
M»2445,7y10546.2,1004,9+8TA 23+465F0C
3065.0+1185,8,1004.46s5TA 30400 W/B LANE 3

Lsa

Ny2851.55,1120,09997.2¢5TA 1450 W/R LANE 4
NrD14.45,1063,.9:7%6.:4¢8TA 4421P0C
N21000.0,1024.0,995,195TA 9413EC
Hy1687.2+1024.00:998,.2,8TA 146+00F0T
Mel1d5,35,1024.0,1004,4,5TA 20478BC
Nr2447,451044.3,1007.8,5TA 23+45FP0C
3067.5:,1174.191004,9+5TA 30400 U/B LANE 4

[ W3

Nry235.001036.0,997.828TA 1450 CL E/E LANES (LANE 5)
NrS03.6,998. 8997, 1,5TA 24210100
Nri000.0r?5H. 01995, 1, 8TA 9+LIEC
Nr1487.2,9058.0,998.3y5TA 15+00FDT
Nr2165,3,958.0,1006.6,5TA 20478R0
Ne2454.8,978.9y1013.0,8TA 23+4510C

3081,5,1109.6+1004.555T4

Br1v140+0

J0+00 CL E/B LANES (LANE 5)

281,1232,1012,1012,0R14+50
52951152,1004+1004,0R4+21

1000-1080y 994,294, 0RF4+13

16875107959946.5,9946.5rHP146300
1655107991001 51001,HFP20+78
2440+1099, 100351003+ HF23+45

Relré794

515+131451005,REC
Re2s47430

7262121491001 4REC 2

Rr3r&7y12

118251140,995.5/REC 3

Rrds67518
1831,1142,98%yREC
RS 6724 .
21351148, 978yREG
Rrérd7+8
21523,1184,978,REC
Rr7r47:8

2147 r1304,978¢REC

1

4

[ 4]

~ NS




'SOUND32 PROGRAM APPLICATIONS

-

-

ot

wt

W

—_—n_l-—--—-—_- — e

-QO7E0 RyBr&7rll- . .o

00740 1182!12351??5-5!REC 8

00750 Ri9r47120

00750 1831,12531785,REC 9

06770 Ded,.35 . e

00780 ArA h

Q0790 Bs2y2r1y3 .

00B00 707¢?11158.41996.5;1004.0-6+16NHLL
00810 1137-0:1107.0!992.1;1004.6v10+4ENLL
00820 1308'611031.91?94-2!1007;2!12+21NLL
00830 Bes3r3s1s3

Qo840 1308.6!1091o3!994-2v1007-2r12+21NLL
00850 1537,2,1081,81994.451008,1714+50ULL
Q0B&0 2074-8!1031-8!1002-3]1010-9!19+SBNLL
Q0870 Hrar310:0

DOBEOD 2074.8:1031qﬂr1002.3:1005»0!19+Baﬂﬂﬂ
QoB?0 2236.1!1090q0v1002r911005-6;21+?9HRR
00900 2438.711104.7:1003a3v100&-0!23+53ﬂﬁﬁ
00910 Kr~1

Q0920 Axl

00930 Ke—3

00730 A+2

Qo750 Kr-4

Q0980 Ar3edr8:r9

00770 Ks—?

Q0980 ArSrE&e7

00990 -C

>

N |

[

W O W W

O v W

R TEE VIV

RS " i

u

SOUNDSYS 3

115 L.0.5. BREAK . BARRIR 2

TRKE LOS HHRKE
% 105 %

Filé Name (or HELF) T>BCR PROB2E
Is BCR FROEZB al .

(1) SOUND3 input file 7

(2) SOUND3Z inrut file 7

WHICH 7>2

Lane number to use Tl

Barrier number Tx2

Enter list of receivers to use |
(sererated by commas) (max. = 40)
>3r4r8:?

Got data

Enter the max. recelver to truch distance wou want calculated
»1000

17 Points calculated
(1} = List in Barrier Order
¢2) = List in Receiver Ovder
(3) = Quit

>l

Set rarer at tor of form £ hit return >

!
|
|
|
|
|
|
l
|
3
i
|
|
!
I
|
i

L) i ~t

w W

6 -72




SDUND32 PROGRAM APPLICATIONS

| I
3 .
- | ¥ 11,5’ TRUCK STACK LINE~OF-SIGHT CALCULATIONS % |_§}
3 l ) Page 1 l 3
l Inrut File~ECR FROE2B Lame No.-1 BEarrier No.-2 Max, DT-1000
' Receiveri(s)- 3 4 8 9 l
k TRANSL.AR DESIGN 1t - WITH 11.% FT L.0.3. BREAK CONSTRAINT. l )
3 : X Y Z0 'Rec BT LOS Z Heishi ED . Desc. l 3
Bar., Sedment 1 § ) t '
o | 708 1158 996,55 | B 748 1003.0 645 0 ! Bar. End s+1sWALL j
! 771 1151 P95.8 | 8 &74  1002.3 6.5 44 t Lane End . y
I 213 1145 ?995.4 } 3 922 1000.8 5.4 104 | Lane End '
3 | 970 1127 993.8 | 3 643 9%.0 5.2 264 | Lane End P
1059 1114 $92.9 | 8 253 1002.7 2.8 353 | Lane End l .
' 1113 1110 92,3 + 3 j 117 299 .5 7.2 408 | Lane End !
) 1137 1107 9932, I 3 135 1000.0 7.9 432 | Bar. End &+13WALL [ 3
I 1137 1107 292.1 HE 213 1001.4 2.3 432 | Bar. End &+isUALL
1137 1107 992.1 | ] 184 1003.7 11.4 432 | Bar. End &+18WALL
Y | Bar. Sedment 2 ! ’ t : : 3
- 1177 1101 P92, 6 t 9 a53 1001.4 2.0 41 | Lane End
' 1182 1100 2.7 | 3 80 1001.32 8.5 44 | Near FPL,
3y 1182 1100 92,7 | B8 175 1004.3 11.4 45 | Near Pt. S )
l 127% ioa7 993.8 |+ 4 835 99,2 S.4 138 | bLane End
I 1309 1082 94,2 | 4 7146 1000.9 6.7 173 | Bar. End 10+48WLL l
) 1309 1082 F94.2 | 3 192 1004.4 10.2 173 | Bar: End 124210L0 )
l 1309 1082 4.2 | 9 620 1004.7 10.5 173 | Bar. End 10+48UWLL
1309 1082 94,2 i a8 227 1006.1 11.9 173 | BRar. End 12421HLL
_____ i ——
) I OT = Bistance tu Truck (from Rec,) )
l Bh = Barrier bistance (glond Bar.: from sesment pt.) : l
R :
W i | P
1 o> = tece m T
} = List in Barrier Ordar .
I (2) = List inp Receiver Order |
) {3y = Quit ).
| 52 ]
‘ ¥ 11.+5° TRUCK STAECK LINE-OF~SIGHT CALCULATIONS % . )
’ I Page 1 I 2
InPput File-ECR PROEZR Lane No.-1 Earrier No.-2 Max., DT-1000 1
) l Recmiver(s)- 3 4 89 )
l TRANSLAB DESIGN 1 - WITH 11.3 FY L.0.5: BREAK CONSTRAINT. '-
2 | X Y Zo Ses DT L0 Z Meisht  BD  Desc, ' )
) l Receiver 3 H R i l
l 813 1144 e95.4 1 % 922 1000.8 Se4 tos | Lame End
970 1127 993.8 | 1 b63 29,0 5.2 264 | Lane End
h) l 1113 1110 g92.3 | 1 19% P95 7.2 408 | Lane End
1137 1107 pez.t ) 1 135 1000.0 749 432 | Bar. End o+1&WALL J
l 1182 1100 ¢92.7 2 80 1001.2 B.5 44 | Near Pt.
) 130% 1082 94,2 )} 2 192 1004.4 10.2 173 | Bar. End 12421WLL 4 )
I Receiver 4 i | |
1273 1087 $93.8 | 2 835 99,2 G4 138 | Lane End
) I 1309 1082 P94.2 1 2 714 1000.9 - 1% 173 | Bar. End 10+4BULL 'p 3
Receiver 8 1 | :
l * 708 1158 996.4% 1 1 748 1003.0 6.5 0 t Bavr. End &+16WALL
e 771 1151 995.8 | 1 &746 1002.3 -1} 44 | tene End I oy
I 1059 1114 92,9 | 1 253 1002.7 ?.8 353 ! Lene End
1137 1107 #92.1 t 1 186 1003.7 11.4 432 | Bar., End 4+t6WALL l
) l 1182 1100 992,7 1 2 i75 1004.3 11.4 A5 | Near Pt. )
1309 1082 994,22 1 2 227 1004.1 11.9 173 | Bar. End 12421WLL '
I Receiver 9 H H )
) 1137 1107 ?72.1 1 1 213 1001.4 Fe3 432 | Bar. End &+14UALL l >
l 1177 1101 ?92.6 1 2 BE3  100t.4 ?.0 41 | Lane End
130% 1082 24,2 | 2 420 1004.7 10,5 173 | Bar. End 10+48WLL u
o et it ——1 - - o == ———
2 l DT = DHstance to Truck (from Rec.) l )
] BI = Barrier Distance (along Bar. from sedment pt,.) l

é
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~SOUND32°PROGRAM APPLICATIONS

.

B THIS POIIT MAS NOT LSED , BECAUSE 17 WAS ALMOST AT THE
AARIMLAY RECENER FO TRUCK LIIFANEE SaF Mo roo0 !

b

. : L Y
‘ SOUNDSYS 3 . | R
Al ’ 115" L.O0.S. BREAK-BARRIERY |

l k¥ LOS ¥okkkk I
. 1' I p
| ¥ LOS % I

N ™~ ' - . b) "
" !J ‘File Name (or HELF) 7MBCR PROB2B ! N
3,

- ' . “¥s BCR PROB2ZR =% l
{1) SOUND3 inerut file T . I -
3 {2) SOUND32 input file 7 b
1 MHICH 7>2 . 1
D) l Lane number to use 1 l b D
3 l -~ Barrier number T3 l v
i s : .
o Enter list'of receivers to use I
) l {seperated by commas) (max. = 40}

.. ”")il >3rr8r9 ' . )
" ; Got data
D R . .
. ; . "Enter the max. receiver to truck distznce wou want calculated
3 >1000 - : ' . ' 1)

i RO 18 Points caleulited

i ESY (1) = List in Barriar Order | b
T {2) = List in Reeceiver Order l

I {3) = Quit
B2 SRS )

1 < l ‘Sat rarer at tor of form & hit return > 3
- 1
p P
- \l, % 11.5¢ TRUCK STACK LINE-OF-SIGHT CALCULATIONS X '

-5 l \ ; ‘ . Page 1 )
| InPut File-BCR PROBZEB Lare No.~1 Barrier No.~3 HMHax. DT-1000
Receiver(s)~- 3 4 B #
H ) TRANSLAB DESIGN 1 = WITH 11.5 FT L+B.S. .BREAK CONSTRAINT. )
y X Y 20 Ree DT LOS Z Meisht  BD  Dess, % )
g el Bl ! - H
Bar. Sedgment 1 ! . 1 !
)' 1309 1082 94,2 | 4 714 1000.9 &e? ¢ 1 Bar. End 12+21UWLL ! )
. 1309 ioB2 94,2 | 3 192 1004.4 10.2 ¢ ! Bar. End 12+21UWLL
1309 io82 4.2 | 9 420 1004.7 10.5 0 { Bar. End 12421UWLL ]
3 1309 1082 9%4.2 | 8 227 1004.1 11.9 0 § Bars End 12421ULL
. 1537 1082 94,6 | 4 40% 1001.9 7.3 229 | Bar. End 14+50WLL )
1537 1082 FP4.6 1 3 495 1005.% 10.8 222 | Bar.s End 14450WLL '
) 1537 1082 994.4 | 9 383 1005.7 11.1 229 | Bar. End 14+50WLE 3
1537 1082 F94.4 | @& 442 100741 12,5 . 229 | Bar, End 144+50ULL ‘ -
.Bar. Sedment 2 | i
' 1350 1082 . ?94.8 1 3 512 1003.5 10.7 12 | Lane End l
2 { 1624 1082 995.8 | ® S35 1007.5%  11.7 87 ! Lane End i )
; 1703 1082 e97.0 | 9 241 1004.5 2.5 146 § Lane End
3 ' 1725 1082 997.3 | 4 164 1002.8 5.5 188 | Lane End l b .
1831 1082 Fe8.8 | 4 B2 1003.8 5.0 294 | Near Pt,
‘- 1831 1082 998.8 |+ 9 193  1007.7 8.9 294 | Near Ft. l
3 1897 1082 ?¥9.8 | 3 ?87 1008.8 9.0 360 | Lane End )
2043 1082 1001.8 | @ oe24 1011.5 #.7 504 | Lane End l
l 2075 1082 1002.,3 . 4 342 1006.1 3.8 539 | Bar. Endt $4+450WLL
) l 2075 ioB2 1002,3 | ¢ 336 1010.0 747 538 | Bar. End 14450ULL l )
B P sttt Lt —— 1= et i g e o
i DT = Distance to Truck (from Rac.)
) I RD = Barrier Distance {(alond Bar. from sedment rt.) b)

e - 74



SOUND32 PROGRAM APPLICATIUNS

~ St L ot ot

Lo

— :..-.- i _____________________
IT = Distance to Truck (from Rec.)
B0 = Barrier Distance (alond Bar. from sedment pt.)

(1) = List in Bsrrier Order J
(2y = List in Receiver Order
(3) = Quit
>3
'Rij )
>

L T
| (I
.| (1) = List in Barrier Order l
(2) = List in Receiver Order )
| €3) = Quit =
y 1 & )
Y| I »
N | i b
l * 11.5* TRUCK STACK LIME-OF-SIGHT CALCULATIONS % '
) l Pade 1 b
Inrut File-BCR PROB2B Lane No.~1 Barrier Ne.~3 Max. DT-1000
Y | Receiver(s)- 3 4 B ¢ 3
' TRANSLAB DESIGN 1 - WITH 11.5 FT L.0.S. BREAK CONSTRAINT.
L X y 20  Ses BT 1LOS Z Heisht  BD  Desc, ' }
i 7 H
) ' Receiver 3 H 1 )
I 1309 1082 ?94.2 | 1 192 1004.4 10.2 0 ! Ear. End 12+21ULL l
1337 1082 294.6 1 1 | 495 1005.4 , 10.8 229 | Bar. End 144+350WLL l
) l 1550 1082 ?y4.8 | 2 512 1005.%5 10.7 12 | Lane End )
k 1897 1082 ge9.8 1 2 87 1008.8 2.0 340 1 Lane End
I Receiver 4 ! ! l
w3 1309 1082 94,2 ! 1 7146 1000.% 6.7 0 { Bar. End 12421UWLL )
" l 1537 1082 294.6 + 1 409 1001,9 7.3 229 | Bars, End 14450WLL '
1725 1_092 997.3 1 2 146 1002.8 5.5 188 | Lane End
) ’ 1831 1082 98,8 | 2 82 1003.8 T 5,0 294 | Near Pt. ' ' b
2075 1082 1002,3 | 2 342 10046.1 3.8 %38 | Bar. End 14450WLL
' Receiver © | ¥
) 1309 1082 4.2 | 1 227 1004.1 11.% 0 ! Bar., End 124214LL I 3
I 1537 1082 94,6 | 1 442 1007.1 12,5 229 | Bar. End 14+50WLL
1624 1082 $95.8 | 2 5385 1007.5 11.7 87 | Lene End l
) l 2043 ioe2d 100i.8 | 2 97 1011.% D7 506 ! Lane End 3
Receiver 9 f ki '
l 13079 1082 94,2 I 1 &20 1004.7 10.5 0 t Bar. End 124+210LL
- 1537 1082 24,6 | 1 383 1005.7 11.1 229 | Bar. End 144350UWLL l 3
’ l 1703 1082 ?97.0 | 2 241 1006.5 2.5 144 | Lane End
1831 1082 f98.8 [ 2 193 1Q07.7 8.9 294 | Near Pt. '
l 2075 1082 1002.3 | 2 336 1010.0 7.7 538 | Bar. End 14450ULL
! |
l :
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SOUND32 PROGRAM APPLICATIONS

o )
| SRUN SOUNDSYS 2 BCR PRUHZE R ‘{
A TRANSLAG DESIGN 1-wiTH U-S
’ i L.0.5. BREAK CORNSTRAINT, D
RO R IRk K
y | x SOUNDSYS 409
x 05-04-83 ® ,
| FRRLRIR R AR AR KRR K KKK
5
| %X & SOUND3Z % ¥ ! L
) . )
! BCR PROE2E A Found
D l 3
‘ RESULTS '
AN | KK R RO ORRORERR R KRR IOR KOk 3
) | REC REC 1D DNl PEOPLE  LEQ 3
‘ l 1 REC 1 &7, 4,  44.0
b] 2 REGC 2 &7+ 20, 45.H )
l 3 REC 3 674 12, &2.8
4 REC 4 a7, 16. 60,0 Leq RESULTS FOR Z.-HEIGMTS
B 5 REC & 67, 4,  59.3 Y
& REC & 67. 8. &0.4 I
A| 7 REC 7 &7 8., 5%9.1
nd 8 REC & 674 12,  é2.4 i D
| 9 REC 7 674 20, 40.5 l
5 | >
3 ! BARRIER TYPE cosT F -
| BERM 0. ' p )
MASONRY 58370. ' ]
b ] I MASONRY 7 JERSEY 135308, 3y
i CONCREYE 0. l
I | YOTAL COST = 8 193479, COST OF Z.WEIGHT BARRIER ' 3
Tt aererer s L e e S b 20 S ) l
2 | ‘ )
: ENTER MENU SELECTION '
)| (0 = PRINT MENLD ' b
7
| »5
> |
| _ !
EFFECTIVENESS / COST RATIOS
h) | FEERHKK KRR AR R ARk K 3
BAR
3 ; ELE 0 1 2 3 4 5 6. 7 '
e ) ' b}
IR itz DOf Te T4E CheTes
: = - 4 < THAT THE Z~- !

) 3 - g.: E}c RATI0S FOR OR94+13 Aee'r c.\.oise To THE 1>
| : A Z-HEGUTS :gégtgg L.0.8. BREAK REIGH
| AMD ‘\'HE( | =)

é - 31. 31, 31. 28, 26, 4tisdatl  REGULTS (PREVIOLS
- + + 3 + L) K - »
) | 7 8. 37 5 30, 31 10HBULL  oan e WERE BEW' 3
8 - 2y, 30, 27, 26, 27,  i2+2iule TH
) l 9 - 35, 33. 31, 24, 24.  14+50MLL T‘Hi 2’“‘ oF 61‘.3“/'
{ /e RaTIOS | )
10 = O 191e0mar  CANNOT G€ UseED]
1 - . 2
Y I Al 199K EERECTWELY 1 | )
t 0 1 2 3 4 5 & 7 THIS DESIGN




'PROGRAM APPLICATIONS

Ll o o 4 -

N AU

L

i

VR I \J_.?mJ

Y Y . ‘

e \or ()

L

ENTER MENU SELECTION®

(0 = PRINT MENU)™

BﬁRRIER HEEGHT INDEX FOR EACH BQRRIER SECTION
3 3 3 3

1 1 3

1

1

CORRESFONDING BARRIER HEXIGBHTS FOR EACH: SEQTIDN

Q) Qo 0.

0.

P.12.12

«10. .

ENTER MENU. SELEGCTION:

(0= FRINT HENLD

RESDLTS
TR KRR R RRR IR KRR Kk

]
)

20..

3. 3.

LE@- ~

e

44,0

&4.0
63.9
606
59,3
5045
59,3
43,1

1.1

REC REC ID. . DNL.' PEQPLE
1 REC: 1 &7, 4.,
2 REC.D- 674, 20..
3 REC.3 &7, 12
4 REC. 4- & 1
5 REES &7 4,

R é.‘ REC 6, 6.7"-.; -~ 23 .,
7 REEL 7™ &7 8.
8 -REC.8 &7 - 12,
@ 9 &7

7
>4
BARRIER DATA
FRERRRRRERE
BAR BARRIER HEIGHTS BAR
ELE 0 : 3 : s & 7 Ip LENGTH TYPE
1 = 0.k OR1+50 BERH
2 - 0% OR4+21 BERM
3 - 0.% ANERAGE ORP+13 BERMN
ry - 0.% Z-HEIWGMTS  HP14+00 BERM
5 - 0.x HP20+78 BERN
& - 8. 9. il. 2. 13.  &+18WALL HASONRY
. - 11, 12, 14, 15, 14, 10+ABWLL HASONRY
g - 11, 12, 140 15. 16, 124716LL HASONRY/JERSEY
9 - 9. 10, 12, 13, 14, 1A450UEL MASONRY/JERSEY
10 - 3. 19+89BAR HASONRY/ JERSEY
13 L= Bk 21+99BAR HASONRY /JERSEY
o a4 & 7
ENTER MENU SELECTION
(O = PRINT MENU?
?.
>1 ]
ENTER BARRIER INDEX FOR EACH. BARRIER ELEMENT
(LIST DIRECTED)
2 L DROP Z-MEIGHTS 1~ INCREMENT, To APPROX. L.0:S. HEIGNT,
>5%Lr4¥3n2k1
Baac ot FiesT DESIGN

- keg, RESULTS AT APPROXIMATE

L.0.S. BREAll HEIQHTS.
FIRST PESIAN

F___ 9
-

el S Gl S Gl S S Y S T S R S SNl S ek SareT i m— A S S iy " s L. W Ak SIS S N St il =y

o R Y S Y Y " .

L [ -




SOUND32 PROGRAM APPLICATIONS

-~ ~

-~

s

o/ oo L .
s . e g — y— —— — L — —— A e p— R e d—t gu— f— . d—— S— — - . T S e Ay G g e GEeh v dmmb S e -y

O

£

o o o

BARRIER TYPE COST
BERH 0.
MASONRY - 51708,
MASONRY/ JERSE 136974,
CONCRETE 0.

TOTAL COST = ¢ 177679,

ENTER MENU SELECTION
(0 = PRINT MENU)

casT oFf L.O.S. BREAK HEIGHUT -
RORRARRNIOR N KK KRR KR KR KKK KR KAk KRk BARRIER

7
>5
EFFECTIVENESS / COST RATIOS
FHAKAKREKRAK IR LR KHIRIR KKK
BAR
ELE © 1 Z 3 4 5 ) 7
1 - 0.% OR1450
2 - O.% DR4+21
3 - 0. ORF413
4 - 0.% HP14+00
5 — 04X _ HP20+76
_ E/C RATIOS AT APPROX. L.0O.S. REIGUTS,
& ~ 28, 28, 27. 26, 23, 2t.  S+1EWALL
7 - 38, 37. 32, 30. 30, 31, 104+48uULL
8 - 29, 30. 26, 25. 8. D27 12421LL
9 - 35, 33. 30, 27. 24. 24.  14+50MLL
10 - 0.k 19+88EBAR
11 - 0.k 21499BAR
o 1 2 3 4 5 & 7
ENTER MENU SELECTION
(0 = FRINT HENW)
b
4
PARRIER DATA
EEARRR KRR
BAR BARRIER HEIGHTS BAR
ELE 0 1 2 3 4 5 & 7 D . LENGTH TYPE
) - 0 OR14+50 260.7 BERM-
2 Y 8 ORA4+21 476.6 BERM
3 - O.% ORP+13 46B87,0 BERM
P - 0. .s. HPL&+00  478.0 BERM
5 = 0K A&’;‘f:&&‘"" s HP20478  275,7 BERM
é - 7, 8 10, 31, HF.r 13, &M1ANALL  AB2.2  HASONRY
7 - 10, 11, 13, 14, 15, 1&.  10+a8WLL  173.5% MNASONRY
8 - 10. 114 13, 14, 18, 16, 12421WLL  228.46 MASONRY/JERSEY
"4 - 8. 94 11- 12- 130 ‘140 14+5OMLL 53706 “ASDNRY/JERSEY
10 - 3.k - 19488BAR  211.% MASONRY/JERSEY,
11 3% 21499FAR  153.3 HMASDNRY/JERSEY
0 1 a3 P 5 & 7

s v Y W S——Y—————

£y
-

“oNd

A

6-8)




. $DUND32

PROGRAM APPLICATIONS

I I S A R 0

(N

NIRRT

C v o

o : .
— A M. G ST S G G SIS S TN . S . . S . WO G S o T — p— Y— Sl o gu— o]

w

R

hot

ENTER HENU SELECTION

€0 = PRINT HENL)
o1

ENTER BARRIER INDEX FOR EACH B

(LIST DIRECTED)_ .
? . = DROP BAQRIER ELEMEMNT &

>5%1:05 3K, 2%1

BARRIER HEIGHT INDEX FOR EACH BARRIER SECTION
1 1 1 060 3 3 3 1
CORRESFONDING BARRIER HEIGHTS FOR EaCH SECTION

1 3

SEConD DesStawm

1

0. 0% 0, 0. 0. 0.12,12,10. 3. 3.
ENTER HEMU SELECTION
€0 = PRINT MEHU)
7
>7
RESULTS .
FRRROEOROCOROOORKRERR KRR KKK &
REC REC ID INL PEOPLE LEQ
1 REC 1 &7, ‘4. 43,9
3 REC 2 &7, 20, 6.0
3 REC 3 67, 12, 5.0
4 REC 4 &7, 16,  40.4
5 REC S &7, 4. 59.3
& REC & &7. 8. 40.5
7 REC 7 © &7, 8. - §9.32
8 'REC 8 &7, 12, 64,1
© ReC 9 &7, 20,  41.1
BARRIER TYFE COsT
BERM 0.
HASONRY 17823,
MASONRY/ JERSEY 125974,
~ CONCRETE 0.
TOTAL COST 143797,

ARRIER ELEMENT

il mmn w—v— e ETS  — s o o]
o

iy ‘i ey et et —— i — —
~/ ~

. Leg, RESULTS AT L.0.s. HEIGHTS
WITHOUT DBARRIER ELEMENT S,
(SEcOND PESIGN)

L o ~ ot

e SOTIMUIM DESIG N
AIOKRFRIOKR RO KA IKOK K K0k K KKK KK KK

- — e ey S T oM . vm

L



SOUND32 PROGRAM APPLICATIONS :

- -t - - o

oy

b

N Y Y W/ N R '
. e T e — A S TS EmE We g G e SAA g G dek A I I IS WS R N G s il SIS A AP G W EI SR S e

—

ENTER MENU SELECTION
{0 = PRINT MENU)

?
>5
EFFECTIVENESS / COST RaT108
AXHIERARARROERREE AR R IR
BAR
ELE © 1 =2 3 4 5 & 7
Ty TS ok DR1$50
2 - 0.X DRA+21
3 - ook OR?+13
4 - 0. HF16+00
s - o.% HP20+78
é - 0. 0. 0. 0., 0, 0. 0. &+150ALL
7 < 38. 37, 35.% 32, 30, 30, 31. 10HA0WLL
8 - 29, 30. 27.% 26. 25, 26, 27,  12421ULL
9 - 35, 33, 31.x 30, 27. 24. 24,  14+50MLL
10 - 0% 174BAEBAR
11 - 0.k 21499EAR
6 1 2 3 a4 5 4 7
ENTER MENU SELECTION
(0 = PRINT MENW)
?
5é '
BARRIER DATA
FHEXRARKEER K
PAR BARRIER HE1GHTS AR
ELE ©¢ 1 2 A s & 7 1p LENBTH TYPE
i - 0.x OR1450 260.7 BERM
2 - 0K . OR4+21 474.6 BERM
] I ORP413 &87.0 BERM
4 -~ 0.X HP14100  478,0 BERM
s -~ 0. HF20478  275.7 BERM
& % 7, 8, %. 10, 11. 12, 13, &HEWALL  432.2  MABONRY
7 - 16. 11. 12.% 13, 14. 15, 14. 10+480LL  173.5 MASOHRY
8 - 10, 11. 12.% 13. 14, 15. 14,  124216LL 228,46 MASOMRY/JERSEY
bt ~ 8. %, 10.% 11. 12, 13, 14. 14450MLL  5%7.6 MASONRY/JERSEY
10 - B.X 194888AK 21145  MASONRY/JERSEY
11 -~ 3.k 2149PBAR  153.3 MASONRY/JERSEY
¢ i 2 3 4 5 & .7

c— ey - - ey kil et el Sy




SDUND32 PROGRAM APPLICATIONS

. S

. l,‘ - ; ~
3 I ENTER MENU SELECTION _ | I
I' {0 = PRINT MENL) ‘ 1 '
: RS i3 . .
8 [0
i ENTER BARRIER INDEX FOR EACH BARRIER ELEMENT
(LIST DIRECTED) : :
3 l OROP BARRIER ELEMENTS & ond O I >
| >s=|=1, Faxz, & 2n1 CTRIRD DESIGN) I
ok {°
- ] BARRIER HEIGHT INDEX FOR EACH DARRIER SECTION I '
3 i 41 11 0 3 3 0 1 1 l 3
RN CORRESPONDING BARRIER HEIGHTS FOR EACH SECTION I
l 0, 0. 0y 0y O, Q.12.12, 0. 3, I, |
D I : ENTER MENU SELECTION I K
: (0 = PRINT MENU) l
? LI
) { 37, |
.") .:. . l ")
: ' RESULTS ’ 1
3 [ FHRREERERE R RREEL EREE KX KRR KRR R | b))
3 l REC REC ID DNL PEOPLE  LEQ | b
: I 1 REC 1 674 4, 83.9 ' |
D { 2 REC 2 57 20, 46,0 J)
.| 3 REC 3 &7, 12, 45.0 |
| 4 REC 4 87, 16. ’ Leq above DML n-F &7 d4BA !
3 S REC 3 &7 4  &O.A 1 p]
1 6 REC 6 &7, B, 1.6
7 REC 7 &7, 8. 0.3 ’
3 l 8 REC 8 67, 12, 64,2 )
; ' ¥ REC 47, 20, &4.4 ‘
sl _ {2
l BARRIER :TYPE tosT l 3
2 l BERM ' . ' 0.
- F . MASONRY : 17823, l
] MASONRY /JERSEY | 50236, )
R | CONCRETE.. . 0, i
) |  TOTAL €OST = ¢ 74059, I Y
| RRERRRRRR R KRR KRR KK KRRk R
Y : I
1 ENTER MENU SELECTION l
31 (0 = PRINT MENU) )
R Ze | !
‘):l Ri | 2 .
S
~ ! - : I_)

-84
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€OUND32 PROGRAM APPLICATIONS

Page No. of

%

CALIFORNIA DEPARTMENT 0? TRANSPORTATION

INPUT DATA SHEET FOR SOUND32 C-

- Caltrans Version of FHWA Level 2
Noise Prediction and Barrier Design Model
{Based on STAMINA2.0 & OPTIMA programs)

Dist. co. .Rte P.M. Ln;ationi

L ‘ Charge: © E.A./Spec.Des:
Pata Prepared by: ' * Date: Checked by:. Pate
File Name & Type: PWCR PROARZC Account: Code:

TITLE: TRADSLADG DESIGN 2 - MO H-S'LOS consTRANT- MIN-H:d

-

SHEET-B - BARRIER DATA

(Max. 20 Barriers of 1 to 10 segments gach}

ARR. (B)] TYPE P CODRDINATES DESCRIP.

0.  |MATERIALY DELZ | (MAX 3) X Y. Lo z {Max. B
CHARACTERS)

s . ] [} [ 281 1232 oz Y- ] aRI+SO

E29 sz land tionsd oA
JILﬂJL__JJLIHl___3ﬁE%E{:igéﬁgziilﬁﬂaiiE________
687 229 CEY-E I I TN . .
Zies L 1alq . tool wol | HP20+78
2440 ] to9g! 1003 | 10l | HP2I+ES

& 1 2 2079 1358:4 | 996.5 1005:5] el wall |
1Thizz.0ln07alaqz. 1] 10011 ] tOYaSWLEL. |
1208.68] 10881 9942 | 1003-2l 2+l il 1

B2
A3 | a T A 13094 ‘IOSJ;B a9d-¢l 1a0d-2] 124210000
o |

1532, 2 :géig |_aad-6 10035.6
. Bl ron23 10il-3) 194128 Wty
2074.81 108181 1002314050 +8HBAR

228640] 1090-4 1602.9] 100561 21+99 EAS 4

|
o
3

~

_*Mate?jé1'C0des {used for Cost Factors) FOR STRUCTURE BARRICRS ONLY: =

Earth Berms
Masonry Sar Mo} LANE NO.'s AEFECTED
Masonry On 2.7°' High Jersey Barrier (Type 27)
Concrete {cast in place)

‘Prefab Conc. Panels

Steel

Wood

MoHoENcH N

1

2
3
4.
5
6
7

For Structure Barriers add 90; e.g. 94 = conc. bar on >tructure
RWH 4/83 i ‘
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SOUND32 PROGRAM APPLICATIONS

s

W

ER
w

ot

Q0010
00020
0oH030
00040
00050
LTHEAY
00070
00030
00070
00100
o110
00120
00130
00140
00150
00140
00170
00180
00150
00200
00210
00220
00230
00240
00250
002460
00270
00280
00290
Q0300
00310
00320
00330
00340
00350
00360
00370
00380
003%0
o0A00
00410
Q0420
00430
00440
QoA%0
00440
00470
00480
00490
00500
00510
Q0520
(0S30
00540
00550
005460
00570
00580
00590

INPOT FILE (m-wgg')
BCR PRQB2C

TRANSLAB DESIGN 2 - NO 11.5 ET L.0.5, BREAK CONSTRAINT- S&FT MIN HEIGHT.
Trl
940350r111+50,158,50
T2
1042,5%:79,55,88,55
Tr3
102595, 28,55,0,T5
Trd
429,55,0¢55,0,55
T3
1850,;55, 118,557 132,55
Ls1
Ns240.5r1154.5,797.3257A 1+5q W/E LANE 1(SLOW)
Ny520.35 1099 .3y 994. 99 STA A421F00
Mr1000.0:10460.0:994.4:5TA P+13EC
Nrl1aB7.2+110460,0:997.78TA 1&6+00F0T
Ns21465.32060.0:1002,3F,5TA 20+78BC
MryDA442,351080,0,1004.9,8TAa 23+65F0C
F057.9r1209.2+1004.18TA 30400 W/E LANE 1{5L0OW)
L2
Ne257,5,1143,0¢997,5:5TA 1450 W/D LANE 2
NyS18,3,1087.5:,995.4,5TA A21P0OC
N21000.0s1048,0,9%4.8,5TA F+I3EC
Nrlé&B7.2r1048.0,997.9,8TA 15400P0T
Nr2185.3r1048,0,1002,9,5TA20476RC
N#2444,0710468,1 1005, 9y STA2ZLEEPOC
1042.411197.5,1004.4r5TA 30400 W/B LANE 2
Led '
Ny254,5,1131,5,997.7s5TA L1450 W/B LANE 3
N151§n4!1075o7!99519r5Tﬁ 4+21FP0C
NrE000.0s1036.0994.9¢9+13EC
Ns1687.2+1036,0+778.0,5TA 14+00POT
Ns2165.3¢1034,0,1003,7,5TA 20478RC
N»2445.,791056.2,1006.92,8TA 23+65F0C
2G5, 0,1105.8,1004,428TA 30400 WD LANE 3
Led
Ns251.5,1120.0:997.2:8TA 1450 W/B LANE 4
Ns514,4,1083.2¢9264425TA A421P0C
Nrs1000,051024.0,995,1,5TA FFI3EC
Nr1&87.2,1024,00,998.2,8TA4 16+00POT -
Ny 2145.3,1024. 051004, 425TA 20+7BEC
Nr2a47,4:1044,3,1007.8:8TA 23+4SP0C
2047571174, 1,1004.9,STA 30400 W/B LANE 4
(]
Ne225, 0,1036,01977.628TA 1450 CL E/B LANES CLANE 5
Nr503.4y998.8:997.1:STA 44+21F0C
Ny1000,0y958.0,995,18TA 9+13EC
Nyl1687,.2+P58.0+998,3r5TA 14400P0T
Nr214%5,3r958.0,1004.46:8T4 20478BC
Ny2454.8:978.9s1013,0:8FA 23H65P0C
3081.5r1109.4,1004.5s8T4 30400 EL E/B LANES (LANE 5)
Brivis0Qr0
281 1232,1012,1012,0R1450
529, 11521004, 1004 0R44+21
1000510805994y 994y 0RP+13
16875 1079:995.:51 996, 5, HP16H00
21465, 1079» 10011001 yHP204+78
24403 1099,10035 1003y HP23+43
Relrvd724

" . S e G A e A —

w e




SOUND3Z PROGRAM APPLICATIONS

N R B 4

wd

LV SRRV SRR B

-—\J4ﬁm$}

o

o

00800
- 00410
00420"
00530

00840
00530

00660
Q0470

00480

00£90"

00700

Q0710

60720
00730
00740

00750
00750
06770

00780

00790

00800
00810
00820
00830

06040
00850’

Q0850

00870

00880

0080

00900
00510
00920

00930

00540
00950
0O7a0
00970
00780

>

Rr25467,20

007%0 €

515,1314+ 1005, REC 1

736512185 1001 yKEG 2

Ki3» 6712 -

1182,1140¥P95.5,REC 3

Reds47+16

1831,1142;985,REC 4

RiSréd7e4

2135,1148597BREC 5

Re&sb7rH ' *
2153,1185y978REC &

Re7r67¢8

214791304:978¥REC 7

Rr8r67r12

1182,1235:995.5+REC 8

Ri9r&7330

1831,1353,;985,REC 9

D45 :

Arlel

Er2:251,:3 .
707.991158.4,9946.5,1005,5: 6+1 AWALL
1137.0+1107,0:992,1»1001 .y 1044680ULL
1308.671081,8,794.2,1003, 2y 1242 10LL
Hr3:371:3
1308.46,1081.85994.291003, 25 120 21ULL
1537.2,1001 . 8y994. 46,1003 67 14F50WLL
2074.851081.8,1002,3,1011.,3,1924+B8WAL
Br4s3+040
2074.841081,8+1002,351005.051948BBAR
2284.,171090,0,1002,9,1005,6,21+970AR
2438.793110447r1003.3510046. 0 23453HAR
Kr»=1

Arl

Ke=3

Ar2 .

Kr—4 !

Aer3rd:84 7

Kr=2

AsSrée?

ot

) o W

! (v -/ J

o

L) ot

[ RS S Tt e e i S e—— — an vy — — Wl A i, W— — w— — ——

¥




T e 17 ‘ "ON PuU® UOl}BD07 J9AI908Y e
Yoor  TIOH o "ON luswe|] iellieg @

3vOSs aN3®31

3NIT NOILVY1S H3lHYVE
00+¥2 00+22 0002 00+8I 00+91 O00*¢I 00*2I 0001 00*8 00+9 00+

086  t “ t ; i . t “ “ ; | 086
] 639 00Y—" o

066 E 93¢ "20u | 066
E Y3I¥YvE A3SH3 C ® @ ® |

000! - @\ _ 000
- 2@ @ | — ..\\\\\ uuuuuu
3 el _ { 010l

0101E  —— == / .
. (o]
%0918 §°'0"1 \ 8+°2=2
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uny |DlIY|
¥023ig 'S'01,G11 $noysim - 2 ubisaq qojsuna |
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SOUND32 PROGRAM APPLICATIONS o "'

: ' L)
LR N P>
- SOUNDSYS 2 TRANSLAR DESIGH2 | N .
R l NO LS FT L.0.5. BREAI
N | FRREER KR OOE ROk CONSTREA T G FT. MIN. H | 3
¥ SOUNTISYS *
l * 05-04~83 2 _ E xﬁﬂ PLE gF COST FILLE I v
1 EEEREEEEEEAR ORI <;,*;\,3<3£ I 3
i % ¥ SOUND32 * % _ |
. 2 l ' " I D,
] : > .:9 . ’
‘ }.l Enter Input FILE NAME >BCR*PROBZC . _ | D
| BCR PROB2C A Found g I
)-l Barrier Cost file = CALIF BARS . l D
; CALIFORNIA EARRIER COST (IN 1980 DOLLARS) ’ l
: | Valid Barrier tures .
H 1 - .91 BERM ,
D2 l 2 - 92 . MASONRY l b/
3 - 93 HASUNRY/JERSEY |
4 - 94 CONCRETE 3
31 |
3 I 1Y Chande Barrier Cost file

4y List data as processed (Nuw off)
3) abort run

Go
WHICH >1
Enter Barrier Cost file »FHWA RAR®

FHWA BARs ‘A Found

s ol L -’

Barrier Cust file = FHWA BAR% A
cOST DATA FRON LATEST VERSIGN OF BLR FROM FHWA
l Valid Barrier tures

1 - 91 “BERM ‘ )
2 - 92 HASONRY
. 3 - 93 uoom }
R ) I CGNCRETE ' )
‘ 5 - 95  STEEL
 ) ’ i)' - Chande Barrier Cost file . ] )
. 2) “List data as processed (Now Off} l
EL)- 3) ~Abort rum . )
: 4% Bo l
. | WHICH >3
D PROCESSING HALTED l ) -
S . R} : l
SR 12
g IS E | .
., ke '
D l i >
5y { >
N |




SOUND32 PROGRAM APPLICATIONS

S N L o

s

O

(L4
L=l
b s S weemh b Sk Gepeee  SMEEE TS Smmn, Sammy e e ek I I GEEme B GEEE AT SURML EEL S ADEE GEEE CEEES T EE DA NS SEEEEE ANAEE GEM GETAS TEML SEmL SEEE e e el PEE

-

~ “t

3

£

“ e W

RUN SOUNDSYS

TR ERTRRKEAKARR R KKK
* SOUNNSYS *
* 05-04-83 L *
ERERIREREIERRRERRRHAK

(1) = RUN SOUND3
(2) = RUN SOUND32
{3) = RUN LOS
WHEw v

22 BCR FhuisC
% % SOUND32 X X

BCR FROR2C A Found

EXECUTION BEGINS...

RESWLTS
Rk kKR ok kAR kR K Kk K ACK R KR kR kK

REC REC ID DNL  PEOPLE LEQ
1 REC 1 &7 4. 64,0
2 REC 2 &7, 204 65.2
3 REC 3 674 12, bbb
4 REC 4 674 146, 62,1
5 REC 5 67 a. &0.8
& REC & &7, B. 61.9
7 REC 7 67, 8. b146
8 REC 8 &7, 12, 64,4
9 REC % &7, 20, &342

BARRIER TYPE CosT

BERM 0.

MASONRY 474282,

MASONRY / JERSEY 114355,

CONCRETE . O

TOTAL COST = 3 161434,

ENTER MENU SELECTION
{0 = PRINT MENLD

>0

0)sse s o FRINT MENU

TRANSLAR DESIGR 2 .

WITHOUT 11.S' L.0.5. BrREAK

CORSTRAIMT -~ MINIMUM

H:-¢

ok x

Leq. RESULTS

-

FoR Z-MNEIGHTS

CosT OFf Z~HWEIGHT BARRIER
KRR RIOROCR RO R IOR RO KRR

1)+ee0 . CHANGE BARRIER HEIGHT INDEX

2) 44 e CHANGE BARRIER TYPES

3) 444 CHANGE PEOPLE FER RE
4) 4404 .CHANGE DESIGN NRISE
5) ey 4 o PRINT E/C RATIOS
634400 PRINT BARRIER HEIGHT
7)Y eas o PRINT LEGS
Bleoa o STOP

CEIVER
LEVELS -

INDEX

—— " w— Savas el de

hary o — e Y SEER G E—— . S T ST ~SEEE T V. ~p— —— w—— — — — —

S

L

e



} B
5 | ENTER MENU SELECTION, I
I 10 = PRINT HENUY 2
. 7
3 | 5 l
& | N
3 I ' EFFECTIVENESS / COST RATIOS
l B FRRERIORKER KR IRk RR Rk I k
3 ' ELE © 1t 2 3 4 § & 7 | 3
T Ty T e e I
3 } 2 s 0% E/C RATIOS aRa+2y |
¢ 3 = 04X FOR FHEIGHTS, OR%+13  ° INITIAL PATH <)
| - o o HPL6H00  CHOSEN FOR i
' 5 T Ok P20478 '
3 | H FIRST DESIAN | D
s - L3z, 320 stieual (BASED ON NE&EW'I
| TG 1ohsuL TEQuAL Efc raTios! )
] 8. - 29, 29, 12+210LL AND Leq RESULTS |
o 5 - 30. 290 1atsou. FOR 2. HEIGHTS) )
10 - 19+88RAR |
D) - 21+99BAR l >}
i o 6 7 I
.").-l' 1
3 ( ENTER MENU SELECTION . i
) | (0" = PRENT MENU) .l )
»é y
) ' o . { )
12! BARRIER DATA J
| : FA P !
1> | ; ) . p]
j T b Eer DARRIER HEIGHTS, BAR {
: l ELE o 1 2 3 4 5, ? in LENGTH TYPE
J . =T — Tl Charkect Reek - o - ot o - - -
"} 1 - Dk OR1450 240.7 BERM J
) & 2 = 0% OR44:23 475.6 BERH ) l
2] 3 - o HEIGHTS OR9+13 ' 87,0 BERM )
E ‘ 4 - O.x HP164-00 A78.0 EERH |
i 5 - 0% HE20+78: 275.7 BERH I )
i) b S T L, 12, AHL4WALL  ABZ.2  MASONRY
b} 7 - Ay e 11, 12.  L044BWLL  173.5  MASONRY i 3
- a - i 7. 11, 12,  12421HLL 228,46 MASONRY/JERSEY
D). 9 - &, 74 11.. 12. L14+S0MLL  537.7 MASONRY/JERSEY )
' 10, - 3.x 19+88EAR  211.5 HASONRY/JERSEY |
)} 11 - 3.x 31499888 153.3  HASONRY/JERSEY I )
o ’ o 1 2 3 4 5 & 7 ' l
- l i b}
I
) l | >
Bl | >
2 ‘ )
1 .
wbdran — ettt 2




SOUND32 PROGRAM APPLICATIONS

o I —

(7 S BN B

A R e =

s

ENTER HENU SELECTION
(0 = FRINT MENU)

?

>t
ENTER BARRIER INDEX FOR EACH BARRIER ELEMENT
(1LIST DIRECTED)

7

26%Lr7rd%¥1 FIRST PESsIgN

BDARRIER HEIGHT INDEX FOR EACH BARRIER SECTION
i+ 1 31 1 1 7 ¢ 1t 1 1

CORRESPONDING BARRIER HEIGHTS FOR EACH SECTION
O, 0. 04 04 0. 6412 &4 6. 3¢ 3

ENTER MENU SELECTION
(0 = FRINT HENU)

RESULTS
SRR RORHORMOR KRR R KRR KR MR AR KKK KRR KK

REE REC ID DML i LE  LEQ

i REC 1 67 4. 68,0

2 REC 2 67 20. Y- I 4]

3 REC 3 674 12, 88.4 L

4 REC 4 &7, 14, &4.4 Le s fo
S REC S 87, 4. &0 % Resuct R FIRST DESIGN
& REC & &7, 8., 2.2

7 REC 7 &7, 8. 62,0

8 REC & 67+ 12, 44,3

9 REC ¥ 67, 20,  &4.4

PARRIER TYFE COST

HERH o.

HASONRY 40944,

MASONHY/ JERGEY 4382,

CONCRETE - 0.

TOTAL COST = 3 135328, COST OF FI\RST DESIGA

AR AR AORIOK K SRRk KO OR Ak Rk K

ENTER MENU SELECTION
(0 = FRINT MENU)

INDICATE waLl
AT a'neguT,
(wpen wo-1) is
LESs EFFECTIVE
THEAany EXISTING

‘r
>5
EFFECTIVENESS / COST RATIOS
FRROCK KRR KR KRR KK
BAR
ELE © 1 =2 3 4 S & 7
1 - 0wk OR1+50
2 - ok DR4421
3 - 0w DR9+13
4 - 0. % HP16+00
5 - 0wk HP20+78
s - 0 0. 0. 0. 0. 0. 0. s&hrsusLw—0"El RATIOS
7 ~ 41, 39, 39, 38, 30. 37, 36.%k 1044BWLL
8 - 30.% 29, 24, 2B, 26, 27, 27, 12420ULL
9 - 37.% 33. 33, 32, 30. 29, 28,  14450WLL
10 - Oux 19428RAR
11 - DK - 21499BAR

o
[
.M
w
£
4]
[ 3
~

BERM,

P A S ——— 1

-

e e v . —— — Y TN  r— — —— —————— —— W W ———




K

T ——— ‘:“!'—‘T - w— —— — |

| - N

| ENTER MENU SELECTION i

' (0@ = PRINT HENU)

3 | 7 | b
|
y B

! BARRIER DATA’ |
R, FXERLRRLELRK 1°

I EBAR . RARRIER HEIGHTS BAR I
7} ELE © 1T 2 ® 4 s & 7 in . LENGTH TYPE L)

| T - e T DR1+50 260.7 BERM |
3 2 - 0.% OR4421 476.6 REERM i 2

’ l 3 —-  0.% ORPH+13 687.0 BERMW
1 4 - 0.% HF'146400 478.0 BERH ]
)‘I 5 - 0% HPOE78  275.7 EERH | D
i _.)'l 3 s &.% 7. B. 2. 100 11, 13y  &+16WALL  432.2  MASONRY )
7 = &y 74. By . 10,. 114 12:% 10FADYLL  173.5  MASONRY
pE g &k Py By 9. 10, 11, 12, 1D421MLL 228,64 MASONRY/JERSEY | )
] g = &k 7. Be %4 10, 11, 12,  1l4SQWLL  537.7 HMASONRY/JERSEY I
1 3% 10 - 3. 194G8BAR  211.5  MASONRY/JERSEY | )
' 1 7 % 3k : . 21+99BAR  153.3 HASONRY/JERSEY
5 ( - i ettt et : 5
o .
T ENTER HENU SELECTION ' | 3
- ' €0 = PRINT HENU) |
31! ®

{7 - ] )
3 l ENTER BARRIER INDEX FOR BACH BARRIER ELEMENT b

| . GLLIST DIRECTEM) . }

l . y-orof Barvicr Element & ( squoud, Qe&q»;)

Ok SE¥12.02Z¢ 4K 1 ' I b
) ' BARRIER HEIGH'! "INDEX FOR EAGH xaEmER BELTION i )
, vt 11 & 0 7 1 1 %
| CORRESPONDING BAR‘R‘IFR HFmars FEIR EACH SECTION }
b I Qe Ov Oy 04 Ov 0ut2e e by Fa Fin I h)
: ' ENTER MENU SELEGTION
bl § - 40 = RRINT MENUY h I h)
7 - :

“E b l
Dy : | )
> l‘ : | >
Ji | 3

%: I
1l I >
p) | I b)
> ! b
)-l | X
,_!-f —— _ _ I )




SOUND32 PROGRAM APPLICATIONS

L T
3 I )
RESULTS |
N | KEH LR RO AR KRR KKK | N
3 REC REC LD DNL PEOPLE  LED I 3
I i REC 1 67, 4. 43,9 I
N 2 REC 2 674 20,  66.0 A
| i REC 3 &7, 12,  bé.6 l )
REC 4 &7, ) £4.,4
; l . NER 8 &7. b 4. L‘ea', QESULT? OF SECOWD DESION l
& REC & &7, B, &2.2 - K
| 7 REC 7 &7, 8. 62,0 i
- 8 REC B &7, 12,  64.3
B | ¢ REC 9 &7, 20,  &4.4 ‘ R
5| >
| BARRIER TYPE cosT :
M pere 0. 2
| HASONRY 18213,
3 HASONRY / JERSEY 94382, :
|  CONCRETE 0. )
3 | TOTAL COST = ¢ 112595, GOST OF SECOMD DESIGN 3
3 I WA KRR KRR AIRRIOK IR XK KRR K
5 ' ENTER MENU SELECTION 3
| (0 = PRINT HENU) i
? . .
SY S |
| 0
) EFFECTIVENESS / COST RATIOS l 3
| TRERERROR R REROORR KK ;
BAR I
3 | ELE o t 2 3 4 5 & 7 10
| 1 - 0. OR1+50 S
-~ 2 - 0.k OR4+21 I .
| 3 - 0.% OR9413 }
4 - 0.k HE16+00 i
) ] 5 - 0.% HF20478 oy
l 6 "* On 0. 00 Oo o- 01 0- 6+16UF§LL '
h) l 7 - 41, 3%, 39, 3B. 38, 37, 2Fs.x 10+A8BULL ' )
| 8 - 30.% 29. 26, 25. 26, 27, 27. 1243ULL
) | ? ~ Z7.% 33, 33, 32, 30, 29, 28, 14+50ULL | .
10 - 0.k - 194+88BAK
) ] 11 - 0.k 21+99RAR '
, . J
] o 1 =2 3 4 5 & 7
) | 2
) | 1>
e | %]
| |
) | | >
p) | |
1 | 2
> | )
1 ]

6 -95



OGRAM APPLICATIONS

. l - -
7 l : R ' b]
I ENTER MENU SELECTION |

3 l (0 = PRINT MENU) ' b
o - N
N l T

N B

{ . !
5 4 BARRIER TATA [ .
l KRR LR
|- BAR BARRIER HEIGHTS BAR I D
. - ELE o 1 2 3 4 5 4 7 1D LENGTH TYPE ]
Y l 1 - 0. OR14+50 260.7 BERN | D
. l 2 - 0.x DR4+21 476.6 BERH .
3 - 0. , OR9+13 487.0 BERHN |

3 ] 4 - 0.k HP14400 478.0  BERH M
.- l 5 - 0k HP20470 275.7 BERM |
I & SX by 74 B. %, 10, 11, 12, 4H1SWALL  432.2 HASDNRY 12

l, 7 = & v B. 9. 10, 11, 13,k 10+4BWLL  173.5 MASONRY l
5 I 8 = -6k 2o Be 9.0 104 1%L 12¢  12481WLL  228.4 MASONRY/JERSEY 3 J
i 9 - &k 70 B. 9. 10, 11, 124 14450MWLL  537.7 MASONRY/JERSEY I

3, 10 - 3k 19488BAR  211.5  MASONRY/JERSEY | )
l 11 T 33X Z1E99DAR  153.3  HASDNRY/JERSEY |

21 ¢ :t 2 3 4 5 & 7 | 2

)l ] )

I ENTER MENU SELECTIDN i
€0 = PRINT
3 l . 0 RINT MENW) . > .
B S i
2] ENTER BARRIER INDEX FOR EACH BARRIER ELEMENT i 2
(LIST DIRECTED) .

e Lower Baveier @lement 7 8Y tnevement (1) , 5
,Jl >5%450» 60 4%1 (Thivd de.ﬁg-.) I
. | BARRIER HEIGHT INDEX FOR EACH BARRIER SECTION >

1 1 % 1 1 0 6 1 1 1 }
| CORRESPONNING BARRIER HEIGHTS FOR EACHM SECTTON >}
P { G Qs 0. 0. 0. 0411+ 4. &y 3. 3. : I :

g ENTER MENU SELECTION ' )

5 l (0 = PRINT MENU) ‘ :
? .

I S I
a1 i
)| RESULTS |)

I FERRE RO O RO KK |

Y : L

1 REC REC ID DNL FPEOFLE  LEQ H .
) I ) 1 REC 1 7. 4. 62,9 l )

l 2 REC 2 47, 20. &8 .0 '

. 3 REC 3 &7 12, &6 .

Jy 4 REC 4 67, 16. 614 Laq, REsSULTS ©OF THIRD DESIGN { )

o | 5 REC S5 47, 4. &t.0
S & REC & &7, 2. 62.2 l
2| 7 REC 7 &7, 8. 42.0 >
T 8 REC & &7, 1, bb.4 l
] 9 REC 9 &7, 20. 4.4 N
= . !
L 1

é6-96




SCUND32 PROGRAM APPLICATIONS

} T
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APPENDIX A

DERIVATYON OF E-sC RATIOS

Introdu ctio_r_;

SOUND32calculates so-called effectiveness/cost ratios for
each barrier section at each height to help the user design
cost-efficient barrier systems. This section presents first
a mathematical description of how the E/C ratios are derived,
and second, a discussion of why the ratios are defined as
they are,

Mathematical Description

Actually, what the user sees in the matrix (table) of so-called
E/C ratios are the ratios of the change in effectiveness to the
change in cost for each height of each barrier section.
Therefore, the E/C ratios could be more accurately called AE/AC
ratios. The ratios are the increase in effectieness divided by
the increase in cost brought about by the increase in height
for each barrier section. To compute these changes at a
specified height, the values of effectiveness and cost are
computed at the specified height, z, and at heights greater
than (z+DELZ) and less than (z-DELZ) the specified height.

.

Changes in these values are then determined and averaged.

The effectiveness, Eb,i, of barrier section b, at height

i, is based on the population-weighted, DNL—weigﬁ%ed sound
energy that goes over the top of the barrier summed over all
receivers, W ,i. ‘

R (Lbsigr’) (67-07')
] pao\ 10 a0\ B/ (A-1)

r=1

o5 =

where P: = number of people represented by receiver, R :

Lb‘

2 1,r
10

10

= sound energy passing over barrier b, at
height i, to receiver

A-1



APPENBIX A

D, = DNL at receiver r
R = total number of feceivers
b = index over barrier sections
i = index over ha:riér section heights

r = index over receivers

‘The effectiveness at height i is defined as the difference

between the weighted sound energy at height i and the

- weighted sound energy at the ground height (i=1). So,

Ebri = -(Wh'l - Wbrl) (A-2)

' We want to determine the change in effectiveness with

i respect -to the change in cost at barrier height i, so the
- first step is to determine the increase in effectiveness
- from height i to height i+l. That is,

Tog

ST BERy = Epde) - Bpy S (@-3)

| Now, Bb, il = = Gy, 41, - W,1) | (a4

DR HIES

And substituting (A- ) and (A- ) into (A~ ), we get

BBb, i == O, 3ay = Wo,0) = [-(My, 5 - Wy, 4 )Y

BEb, % = =~ (b, 41 ~ Wp, 3 - a=5)

S0, thé-chgngguim effectiveness from height i to height i+l
is based only on the weighted sound energy at height i and
height i+, and not on the energy at the ground height.

N
A
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Now, the total barrier section cost, Cb,i, iz just the
cost per linear foot Ab,i for height i, multiplied by the
length of the barrier, Sb' or

Cb,i = Ap,iSb

And, the change in cost, Cb,i, is

ACb,i = Cb,i+1 = Cb,i = SblAp,i+1 - Ap,i) (A-6)

So, the ratio of the change in effectiveness to change in
cost for a change in height from i to i+l is

AEp,§
o
bii . (A"-’)
If we substitute Eg. (A- 1) for heights i and i+l in
Eq (A-5), and the resulting (A-5) and (A- 6) into
(A- 7), we get

e (Lb,isl,r) (é71fr) " (Lb,i,r) (57‘°r)
1 i 10 i0
7 P10 o - ¥ P10 10
o | él r (a-8)

©p,i = n
Sp(Ap,i+17Ap, 1)

But Eq. (A- 8) giyes g only for a change in barrier section
height from i to i+l. What is needed is the value of g at

height i. SOUND32determines the ratio of change in effec~
tiveness to change in cost at height i by averaging eb,i and

Bb.i-l (the ratio of change in effectiveness to change in

cost for a change of height from i-1 to i). Specifically the
expression used to determine the ratio at height i, Ey,; ., is
’

. 1 - -
Eb,i = 10 log feb,ieb,i—ﬂ/z (A-9)
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At the maximum barrier height, where i - n, 6 ,n cannot be

computed since no n+l height exists. Therefors, Bb,n-l,
which is based on W_ and Wn-l, is used to compute
b » n as follows:

Eb,n = 10 log @b,n-l (A-10)

Thus, Egs. (A-8), (A-9), and (A-10) completely define the
matrix that contains the ratios of changes in effectiveness
to changes in cost for each height of each barrier section.
This is an array of manageable dimerisions (bxi) that can be
easily scanned to determine relative cost effectiveness for
each barrier section. Choosing a system of barrier section-
heights that have equal or nearly egual values of Ej el
means the resultant barrier system will be balanced with

“respect to cost and effectiveness.

why AE/ AC?

OPTIMA calculates and tabulates ratios of the change in
effectiveness to the change in cost, and not simply the
ratio of the effectiveness to cost. This section describes
why by way of example.

‘Figure A-lshows two graphs of effectiveness vs. cost for two
‘different sections of the same barrier. Section 1 has to be

built up several feet before it breaks the line-of-sight to
the receivers, therefore, some cost is attributed to the
barrier before any effectiveness is realized. Section 2 is
at the top of a small cut and therefore, the barrier exhibits
effectiveness as any cost above zero is applied.

“in addition to the heavy curve indicating the path the

barrier follows as height is increased, is a straight line
shown on both graphs, The line represents a constant ratio
of effectiveness to cost. At the point where the lines

‘intersect the barrier curves. the slope of the curve is

shown wit: a straight line segment. The slope of the curve
indicates the change in effectiveness with respect to the
change in cost, or AE/ AC for that ratio of effectiveness
to cost (E/C).

Note that the slope of the curve for barrier section 1 is

" much steeper than that for section 2. This means that for a

given change in cost, there will be a much more significant
change in effectiveness for barrier section 1 than for
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gsection2. ~The conclusion that one can draw here is that -~
significant cost savings could result with no overall chance
in effectiveness if money were transferred from barrier
gection 2 to section 1. That is because for section 2, a

a large cost reduction can be realized with only a small
loss in effectiveness by moving back on the curve, toward
the origin, That loss in effectiveness can be made up by
barrier section 1 with only a small increase in cost by
moving slightly up the section 1 curve. Therefore, the only
situation in which a money transfer would not be advantageous,
is one in which the slopes are equal. When the slopes are
equal, AEl/ Acl - AEz/ AC2. and the barrier system is said

to be "balanced™ with respect to cost and effectiveness,
Only the situation where the slopes of effectiveness/cost

ratios for each barrier section are egual ensures a balanced
barrier system.
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,Barrier' Section 1

. Line of constant E -

EFFECTIVENESS

cosT

8lope=

\ 3
J
*

Barrier Section 2 i

@& —— Line of constant E
c

EFFECTIVENLSS

COosT N

FIGURE A-] EFFECTIVENESS VS. COST FOR TWQO SECTIONS OF
THE SAME BARRIER
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COST FACTORS

B.1 DERIVATICON
The barrier cost factors in the default SOUND32 barrier cost
file, CALIF BAR$, were derived from two majer scurces:
historical Caltrans barrier data, and the BBN version of STAMINA
2.0/0PTIMA of 2s81. At the present, only four sets of cost
factors are available in CALIF BARS; masonry wall, masonry wall.
on concrete "jersey' barrier, concrete wall (cast in place)l, and
earth berm (see Figure B-1). Additional cost factors will be
available in the rnear future for wood, steel and precast

concrate panels.

:The cost factors are explicit to material and construction cost
for the barrier only. They do not include clearing and
grubbing, removing existing fences or structures, contour
arading, landscéping. traffic control, shoulder paving, etc.
The factors, however, do include the costs for barrier

foundations.

The cost factors are considered to be most accurate for masonry
walls and masonry walls on 'jersey' barriers and at heights
between 7 ft. and 15 ft, For the +two masonry types,
inter-material cost comparisons may be made, For other
materials inter-material cost comparisons should be avoided
fe.g. cost of masonry vs. cost of concrete). Intra—maferial

cost cemparisons, however, are considered more accurate (eg.
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cost ratio's befween a 10 ft, sarth berm and 15 ft. berm),

Masonry Walls. The Caltrans Office of Structures Estimating
Section derived unit costs of soundwall materials for 1980, The
in-place unit cost of various medium weight concrete block types
ranged from $5.75 to $6.70 per square foot, dépending on face
patterns, texture and color. An average of $6.25 per square
foot was used for CALIF BARS, This average is in close agreement
with that of 30 Caltrans masonry sound walls built betwean 1978
and 1980, adjusted to 1980 dollars (%$6.23 per square foot).
Table B-1 shows the historical costs of these walls, and
adjustments to 1980 dollars. The price indices for 1977 and
1980 were given by the Office of Structures and pertain to sound
walls only. The indices for 1978 and 1979 were estimated using
general construction price indices prorated between the 1977
and 1980 values. In the last two columns the table presents the
total wall cost per linear foot and the cost of foundafion alone
per linear foot for 1980. The total wall cost is comprised of
material and construction cost of masonry units plus footings.
The footing costs include spread and trench footing and
cast-in-drilled-hole concrete piles (CIDHCP). They form the

basés for the footing costs included in CALIF BARS cost factors.

Although the OFffice of Structures 1980 sound wall material unit
costs included a detailed cost break down for various pile

dimensions and quantities of trench footings, these could net be
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readily used to derive "typical' foundation costs for masonry
‘walls. Unlike the masonry unit costs, the cost of foundations
is not linearly related to height of wall. Other variables,
such as s0il type, location of wall, ete. determine the depth,
spacing and dimensions of piles and other footings. The
varié;fﬁgs in foundation quantities for 3 given wall height made

it necessary to depend completely on the historical data.

Figure B-2a presents a plot of footing costs vs. wall height for
the 30 masonry sound walls., These projects did not include any
masonry walls on 'jersey' barriers. Six data points do not
conform to the "mainstream'. Three were much higher, and three

‘considerably lower than the others.

Futher analyses indicated that these six "outliers' appeared to
.bé due to unusual circumstances such as difficult terrain and
s50il conditions, existing foundations or unusually low bid
prices. The six projects were therefore not considered in the
footfng cost analysis. A 'best fit' curve was drawn through the
remaining 24 data points (Figure B-2a) and included in the
masonry mwWall costs factors in CALIF BARS. Sihce the average
height of the 24 projects ranged from 7 to 15 ft., the cost

factors are most accurate between these heights.,

Figure B—Zb, shows & comparison of the $6.25 per sq. ft. line for

masonry units and the 1980 cost per L.F. of masonry units for all



i
30 prejects (averaging $6.23 per sa. ft.). The costs in this

plot were derived from Table B~l, by taking the difference

‘betwyeen the total costs and the footing costs for 1980.

The curve of footing costs was combined with the straight line
masohry unit cost and 'smoothed' to produce the masonry wall
cost factors -shown in Figures B-1 and B-3. The latter figure

shows a comparison with the historical total costs.

Tbe CALIF BAR$ masonry wall cost factors were used to '‘predict’
‘the gosts per L.F. for the 30 sound walls. then plotted against
tﬁe aqﬁqalg or observed,; cost per‘L.F. Figure B-4 shows these
nlatg,' Once again, the 6 projects were excluded from the
gnalygis. A fegression line thraough the remaining 24 points
indicates that the CALIF BARS masonry wall cost factors slightly
’quefnf&dicted the cests for lower barriers and slightly under
‘prqdicted costs of higher barriers. The cross-over occurs at
'$11a“ﬁer L.F. uwhich coerresponds with a‘latﬁ ft. high masonry
" wall. The CALIF BARS masonry wall cost factors appear to be most

& ~gccurate for this height.

Limited historical -data
shqwg@; ne significant cgost differences in Tfoundations of
masonry walls on jersey barriers, compared to those without

jersey barriers.
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 APPENDIX B

The average cost of a type 27 barrier was determined for 21

projects and adjusted to 1980 dollars. The average cost of the
2.7 ft. high barriers wss $64 per L.F. The cost of a 2.7 ft.

high masonry barrier is $25.50 per L.F. using CALIF BARS -
factors. Both include foundations that are assumed to have the
same . average cost. The cost difference between the barriers,

$38 50 or $39 per L.F., then, is due to the difference between

the concrete safety shape and the masonry units for the first
i

2.7 ﬁt. above the ground.

-For. any he1ght above. the 2.7 ft. high jersey barrier this
'yiﬁdifference remalns constant. Therefore the masonry wall on top
.. of a Jersey barrler costs $39 per L.F. more than a masonry wall

of the same height. Obviously, heights below 2.7 ft. should not

be uééd, and a height of 2.7 ft. indicates a jersey barrier by

4
itself.

Eaft%éBerms. The cost of earth berms were derived by ?Pﬁlyiﬁg
-ratiés between the co#t of berms vs. cost of masonry barriers at
given heights in the BBN version of STAMINA 2.0/0PTIMA of 2/81,
to t%e California masonry barrier., The assumption was that
eértﬁ‘bErms were affected by the same inflation rate as masonry )

i wall%b The user is cautioned te be aware of the variables

affeé%ing earth berm costs, such as imported borrouw, etc.

!
1

EConeFétg Walls. Concrete wall costs were obtained in the same

B-10
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manner as earth berm, by applying ratios between concrete wall
costs and masonry wWall costs in the BBN version of STAMINA

2.0/0PTIMA to the California masonry barrier.

B-11
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B.2 FILE STRUCTURE

Barrier cost files must be formattgd as

line-a title

line~b number of bar. heights

line-c list of bar. heights

line-—d number of different bar.
material types

line-e barrier material

line-f cost per linear ft. at
heights listed in line-c

Note:

barrier types on line-d.

The first barrier listed

mound (berm) and all other barriers

fqllows:
(80 characters max,)

(20 max.) -

(10 max.)

(16 characters max.)

Repeat lines e and f for the number of different

in the file is calculated as an earth

are assumed to be thin

screens (walls)., Thus, the first barrier listed in the file

should always be a berm.

The défauit barrier cost file, CALIF BAR%$, currently contains

four barrier material types with cost data for eight heights.

CALIFORNIA BARRIER COST (IN 1980 DOLLARS)

8

1.9, 5.0, 0.0, 12.0, 15.0, 20.0, 25.0, 30.0 -
A

BERM

7.0, 14.0, 39.0, 51.0, 85.0, 177.0, 277.0, 382 Y
MASONRY

6.0, 44.0, 87.8, 105.0, 164.0, 207.0, 249%.0, 292.0

MASONRY/JERSEY ‘

54.0, 83.0, 126.0, 144.0, 203.0, 246.0, 288.0, 331.0

CONCRETE '

28.0, 76.0, 134.0, 170.0, 25&4.0, 354.0, 454.0, 554.0

B~-12
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COMPARISON OF SOUND3 AND SOUND32

Unlike the batch mode nature of SOUND3, SOUND32 éllows the usér
to view various outputs, evaluate results and select options
from an interactive menu with the following features not
available with SOUND3:

% barrier height selection

% barrier material selection

# barrier length and cost information

% barrier effecti#eness/cost information
SOUND32 also has provisions for calculating barriers oh

structures and for dBA constant adjustments (K-constants).

50UND32 ne longer supports the following features which are
available in SODUND3:

¥ Absorptive ground cover calculations

* Sarrier reflection calculations

% multiple problems stacked in one input file

¥ individual lane sagment leg's

Input Files. Every effort has been made to 1limit the
differences in input file structure between SOUND3 and SOUND32.
Users wishing to convert their existing SOUND3 files to SOUND32
files will find the following: |

¥ Title line — No change needed.

* Traffic data —‘No change needed.
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Lane data - No-change needed. :
Number of allowable lanes increased from 20 to 30 and
segments per lane from 10 to 15.

Barrier data - Barrier types must be changed from
A-wall, R-wall or Berm to a barrier material type
" number. S _ ‘ ,

Add incremental height change (DELZ) and number of
‘perturbations (P).

Insert barrier ground elevations (Z0).

Shorten barrier point descriptions to -8 characters or
less.

Receivers - Add design noise level and people per
receiver {may be omitted if default values of DNL=67 and
people=500 are acceptable).

Maximum number of receivers increased from 15 to 40.

B?op—off rates — No change.

:Ground cover - SOUND32 does .not support absorptive

ground cover calculations. Any blocks of ground cover
coding will have to be deleted. See Section 2.5 on,

K-constants for possible alternative to ground covers.

Calculation option - While SOUND32 does not offer the
Leg's by  lane segment option that is available in
SOUND3, SOUND32 will accept the SOUND3 calculation
option data. V¥C1l and VC2 will be read as VC and Cl and
€C2 will be read as C.

Stacked problems — SOUND32 is not able to handle stacked
problem input files. Any data contained in the input
file after the calculation option will be ignored by
SOUND32. In many cases the multiple runs made uwith
stacked SDUND3 files can be done using perturbed
barrier heights and the barrier height index selection
process available in SOUND32.

()
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LOS PROGRAM INSTRUCTIONS

The LOS progfam calculates noise barrier elevations at various
points along a noise barrier which intercepts the line of sight
(L~0-5) between an 11.5 ft. truck stack and various receivers.
By using these elevations and a drawing of the barrier profile
the user can design a noise barrier which meets the truck_stack

L-0~S requirements of Design Bulletin No. 58. (5)

‘Input to the LOS program is a data file containing information

on the location of the lane occupied by the trucks, the location

of the barrier and the locations of receivers,

For user conﬁeﬁiénce LOS can read input files prepared for
SOUND3 or SOUND32. If the user is creating a file solely tp run
LOS the file need &nly contain the following:

¥ a title line.

¥ 1 block of lane data.

% 1 block of barrier data.

* 1 or more receiver definitions.

The LOS program may be Fun by selecting LOS from the menu in
SOUNDSYS or by running the program directly from CMS. Upon
entry intb LOS the program first prompts the user for the name of
his input file._ If the input file does not have a filetype of

SOUND3 or SOUND32 the program will then ask which type of file is
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being used. The program then prompts the user for the lane
number, barrier number and list of receiver numbers to use. LOS
then extracts the data from the file and then prompts the user
fer the wmaximum receiver to truck.distance that should be -
calculated. The truck to receiver distance is used to limit the
L-0-S listing to areas adjacant to each receiver where truck
Stack:hnise is a problem. Since truck stack noise is a point
source it can be expected to drop-off at a rate of approximately
" 6 dBA/DD and thus, *blend® into the neise from the line sources.
Thus, truck stack line of sight probably does not need to be
considered for distances greater than the distance where the
stack noise falls to within 3 dBA of the line source noise.
After the user inputs the maximum truck to receiver distance,
LOS then calculates the barrier intercepts and prints the number
uf;nmﬁntg calculated. The user then has the option of listing

" the points in barrier order or receiver order.

()
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Example run:

4-'-\
—

RUN LGS

-

% LDS %

File Name (or HELP) 7?-LTEST SGUND32

Lane number to use -2

~

Barrier number Tx1

Enter list of receivers to use
(sererated by commas) (maxm. = 407
>112¢395 .

-~ -

Enter the max. receiver to truck distance wou want caleulated
>1000

20 Points calculated

(1) = List in Barrier Order
(2) = List in Receiver Order
(3) = Quit

>1

© Het parer 2t tor of form 3 hit return

bt et .-  amae SEmmk ee——k o SEEEW RN kel Gl A el ——
“~

!
I
|
|
!
!
!
|
e ! Got datae
l
l
!
!
I

<! b
% 11.5’ TRUCK STACK LINE-OF-SIBHT CALCULATIONS %
14 Page 1 -
' Input File-~LTEST SOUND3I2 Lane No.~2 PRarrier No.~1 Hax., DT-1000
C I Receiveri{s)- 1 2 3 §
EXAHPLE LOS RUN [
€ I X ¥ zo Rec DT LOS Z Heisht Bl Dese. e
el i ———1
| Bar. Sedment 1 H H
( ~500 88 25.0 } 2 a8y 371 1241 300 | Bar, End ANG PT ‘ {-
I ~%H00 ae 29.0 1 1 710 d7.6 12.6 300 | Bar, End ANG PT
=500 89 25,0 § 3 Q49 3944 14.4 300 § Bar, End ANG PT
C ' -500 B8 25.0 1§ 5 770 41,0 14,0 300 ! Bar. End ANG PT ¢
~500 g0 26,0 1 2 o2 372 11.2 Q¢ ! Bar. End FEG B-1
Bar, Sedment 2 i H
C ~100 76 ' 27.0 1 2 127 3.0 9,0 400 | Bar. End ang FT-2 | C
-100 74 272.0 | b 210 345.8 ?.8 400 t Bar. End ANOB FT-2
I ~100 74 27.0 1 3 419 39.1 12.1 400 | Bar. £End ANG PT-2 l
( -100 76 27,0 1 5 305 41.1 14,1 400 |} Bar. End ANB PT-2 C
Bar. Segment 3 ! } '
i 4] 76 26,2 |- 1 137 346.8 10.4 100 | Near PL.
( 78 76 25.5 |+ © 147 T 41,2 15.7 178 | Near Pt. i (
I 1285 74 25424 1 3 115 391 A4 Q 2% Near Ph. '
200 74 24.5 | 2 514 36.1 11.4 300 | Bar., End STA 4140
( 200 74 24.5 | 1 346 3468 12.3 300 | Har. End S5TA &+40 l v
l 200 74 24.5 | 3 17?7 393 14,46, 300 | Bar. End STA 5140
C 200 78 24.5 1| 05 242 41.2 14,7 300 | Bar, End STA &6+40 L.
l Bar, Segment 4 1 i I L
350 74 25.0 | 2 762 361 11.1 150 | Bar., End ENDI .
C ' 350 76 25.0 | 1 74 34.8 11.8 150 | Bar. End END l
350 78 2%.0 1+ 3 420 39.2 14.2 150 | Bar, End END L
l as0 76 25,0 + & 425 41.2 158.2 150 | Bar. £nd END 4
- ——— i e = e - — .
C l DT = Distsnce to Truck (from Rec.) ‘ L
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