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U, S. DEPARTMENT OF COMMERCE

BUREAU OF PUBLIC ROADS
Office of Operations

Division of Development
Washington, D.C.

1. Partial List of Available E;Qgrams innﬁighwaz Engineering

ELECTRONIC COMPUTER PROGRAM LIBRARY MEMORANDUM NO. 4

November 1958

The Bureau of Public Roads!' Electronic Computer
Program Library was established by the Federal H;ghway
Administrator to serve as a central point for ﬁhe;receipt and
distribution of computer programs developed for ﬁse in the
highway field, and the dissemination of collateral information,
in order to minimize duplication and to eipedite the development
of electronic computer applications. Each progrém received fbf
- the library is adjusted to remove terminology peculair to the |
computer for which it was deVéloped and to assure completeness
and clarity. The final 1ibrafy version of the program, expressed
solely inEggliSh,and methematical térms, can then be coded for

use. with any digital'computer. o

This is the fourth of a2 series of memoranda issued

- periodically to provide information on programs received for

%



the Bureau's orogram library, programs available in library
form and dther vertinent developments. It contains all the
vrograms listed in earlier memoranda as well as those re-
ceived or converted to library form since those'memoranda

were prevared.

Inquiries regarding the availability of these
nrograms should be addressed to the Division of Develovment,
Office of Overations, Bureau of Public Roads, Washington 25,

D.C.

a. Blectronic Comnuber Programs Available in

BPR Library Form

(i) Program BPR E-1
Barthwork Quantities - developed in Illinois
Division of Highways.  (Originally develoved for

Bendix G=15)

This is a design orogram arranged as a series
of 8 gubroutines which may be modified to meelb

requirements different from those of Illinois,

The subroutines are:

95



(1) Crown Elevations

(2) Temnlate Simulation

(3) Slope Selection

(4) Slove Stake Coordinates

(5) Trapezoid Coordinates for Area
Computations

(6) Areas

(7) Shrinkage

(8) Volumes and Cumulative Volumes

The program in its present forn is used‘in the
design of undivided roadways and of divided roadways
in which the two pavements, although separated by a
median, have the same profile grades. A modification
of this program, to accomodate grades that are

varallel {not necessarily at the same level), has

Lo

‘been completed by the Illinoig Division o

Highways but has not yet been converted to library
(ii) Program BPR E=2

Barthwork Quantities - developed in Hissouri

Highway Devartment. (Originally developed for IBM=650)
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i

This is a design nrogram which is used for

both undivided and divided roadways. In addition,
it comnutes rock excavation quaﬁtities separately
from earth‘excavaﬁién quantities."The nrogram is

divided into 7 segments of computationh as follows:

(1) Station Sequence Check

(2} Convergion of Rod Readings to Elevations

(3) ‘Computaﬁion of Temnlate Points and
Corrections for Superelevation and
Variable Width

(1) Slope Selection and Slope Stake Co-
ordinates

(5) Total Areés

7‘(6) ‘Barth and Rock Areas

(7) Shrinkage, Volumes and Cumulative Volumes

. (iii) Program BPR E-3
Borrow Pit “uantities - develoved in Bureau of

Public Roads, Division of Development. (Develoned

directly in library form)

o1



This vrogram nermits the commutation of the
volume of material removed from a borrow nit
directly from nreliminary and final survey notes
with a minimum of nrocegsing. It can be used to
determine either nrogress nayments or final
vayment for "borrow" and also to estimate the
quantity of material awvailable from a pronosed
borrow pit based on borings or other methods of

subsurface exploration.

(iv) Program BPR HA-1
Soiral Coordinates - develoved by Vogt, Seaman
and Assoclates, Engineers-Architects, Cincinnati,

Chio. (Uriginally developed for Bendix G-15)

This orogram is used to compute the coordinates
of any voint on axsbiral and/or the coérdinates of
any point on a radial line through a noint on the
spiral,

(v) Program BPR S-1 m
Reduction of Triaxial Test Data - developed in

Texas Highway Devartment. (Originally develowed for

IBli~650)
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This progran is used for the reduction of
data from the triaxial shecr test. The computer
produces the data Tfor plotting the stress-strain
diagram and for determining the choesion and the
coefficient of internal-frictionveithér
analytically, or gravhically through the use of

liohrt's stress circles.

(vi) Program BPR ST-1
Continuous Steel Beam Bridge’Design -
developed in Bureau of Public Roads Division of

Development. (Develoved directly in library form)

This nrogram anplies to continuous steel
beam bridges of 3, 4 or 5requal or unequal spans
.for which wide flangé beams are avppropriate.
“iven‘the number of spans, svan lengths, loading
and allowable unit stress, the vrogram nrovides
for the COmputauion of the sizes of interior and

xberior beams reqﬁired and Tthe number and

sizes of cover plates needed over the piers.
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(vii) Program BPD ST=2
Computation of ContinuWous bBeam Character-
istics = develoned in llebrasgka Department of

Roads. (Originally develoned for Iik=-650).

This vrogram is used to determine carry-over
factors, stiffness factors and fixed-end moments
for a continuous beam which is mart of a struc-
ture or frame, given the span lengths and moments
of inertia. The continuous beam is solved a
span at a time and each snan ig treated as an

individual problem..

(Viii) Program BPR ST-3
Skewed Bridee Geometry (Straight Alignment)
developed in Texas Highway Department.

ally develoved for IBM-650)

P
()
H
[t

0
~de
[

[

<2

Thie »rogran is used for finding the
station of any desired point on any working
line; the skew distance along the line to the

point; the elevation at the vpoint for finished
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crade, also for top of canelevation for the
noint if it is a noint over a beam suvnort;
and the length and slope‘of the beam between
a corresnonding noint on a Drevious’working
Jine and the noint, if it is a noint where top
of can elevation is computeﬂm The nrogran
thus vrovides most of the dimensions needed
for the design ahd‘construction of bridges
with skewed bents, constant roadway widths and

straight roadway alignment,

(ix) Program BPR ST-4

Aﬁalysisrqf Rectangular Reinforced
Concrete Columﬁs - develoned by Richardson,
Gordon and Asscciates, Consultng Engineers,
Pittsburgh, ?énnsylvania. (Originally_de-
veloned for BendixG—l5)

This prbgram ;? used to coﬁpute the
maximum conc?ete and steel stresses in a

rectangular or square reinforced concrete
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column subjected to axial load and one-

way or two-way bending,

(x) Program BPR ST-5

Comnosite Beam Analysis and Design -
develoved by Michaelbaker, Jr., Ince “on-
sulting Engineers, Rochester, Pennsylvenia

(Originally develoned for IBl=650)

This vrogram is used for the analysis
or design of simply supvorted commosite concrete
slab and rolled steel section beams in accordance
with the 1957 AASHO Standard Snecifications for
Highway Bridges. It was develoned primarily for
the compilation of design tables for comnosite
beams but is equally apolicable to the analysis
or design of any simoly sunnorted compoéite

.concrete slab and steel stringer bridge deck.

(xi) Program BPR SU-1
Right-of-ilay Traverse and Area Computation =
develoved in Nebraska Devartment of Roads.

(Originally develoned for IBM-650)
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This vrogram is divided into two parts,
first the comnutation of lengths and bearings
for each course of a right-of-way parcel for
use in nrevaring the deed descrintion, and
second the comoutation of the area of the narcel,
Given data consists of an initial bearing, and
‘the stations and cenﬁerline or baseline off-
sets of the corners of right-of-way takings
along the vnroject. The Drégram nrovides for
thé computation of length, bearings and areas
for successive rightéofaway narcels along a
provosed nroject as a continuous comnuter

oneration.

(ziij Program BPR T-1

Forecasting Interzonal Traffic lovements
(Fratar Method) - devélooed in Bureau of Public
Roads, Division,of Develovment. (Originally

developed for IBM~705).

This wnrogram uses a system of successive

-l

aporoximations to project present interzonal

103



traffic volumes to some future time based on
individual growth factors for each zone. It
consiste of three major varts for performing
the computations ons

(1) Conventional éunched card equipment

; énd externally programmed electronic
comnuters with 1imitedlstorage.
(2) Tntermediate size electronic comnuters.

(3) Large high-sneed electronic. comnuters.

(xiii) Program BPR T=2
Preparation of Data for a Trip Desire

Contour Chart - developed in California Division

of Highways. (Originally develoved for TBM-650)

This nrogram is used to comoute the desire-
line trip density data necessary to nlot a
trip desire contour chart for origin and
destination'survey\data. The sufvey area 1is

nrocessed a swath at a time until the whole

area has been covered.
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The »rogram enbodies the princinles
originally set forth in a waper, "The
Coordin;te lMethod of O and D Analysis" by
K.A. MacLachlan, of the California Division
of Highways, vresented at the 29th Annual

lieeting of the Highway Research Board,

Decenber, 1949.

(xiv) Program BPR T-3
W=6 Loadometer Truck Weight Table -
develoned in California Division of lighways.

(Originally develoved for IBN=-650)

This nrogram is used to edit and analyze
loadometer survey data and to compnile a listing
of commercial vehicle weights, axle loads,

~

axle spacings and load limitation violations.

(xv) Program BFR T-A4
Traffic Assignment - develoned by Ldwards

and Kelcey, Engineers and Consultants, HNewark,

Hew Jersey. {(Criginally develoned for IBN=650)

105



This nrogram is used to determine the
traffic volumes that ﬁould be attracted fo
a nrovosed freeway using Origin and Destination
 Survey Data. .The outout data is in sufficient
detailrto provide'all necessary‘volumes for
interchange ramn design, number of freeway
traffic lanes andl¢oSt benefit studies. The
@rogram uses thg American Association of State
Highway Officials! traffic diversion curve.
It‘may be adapted toanyltimeratio‘diversion

CUr Ve,

(xvi) Program BPR T-5
Sveed Check Analysis — developed in
HJachington State Devartment of Highways.

(Originally develoned for IBN-650)

This program is used to analyze traffic
speed checks for from one to six wvehicle tyne
classifications with nrovision for a range of

speeds from 5 to 50 miles per hour,
X P :
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be Qﬁhef Progzramg Received in Library but not

Available in BPR Library Form at this Time

Contributor

Arizona Highway
Department
1

1
i}
1
f1

L]

California
Division of
Highways

i1

fl
1}
11

1

Subject
Vertical Alignment
Earthwork (Prelim. )
E.rthwork (Staked)
Horizontal Alignment
Traversé Coordinates
Bridge Deflections

Least Squares Trend Line

Zarthwork (Prelim. & Final)
Zarthwork (Prelim. & Final)
Traverse Com?uﬁation
Traverse Adjustment
Three-centéred Curves
Composite Beam Design

Traffic Assignment

Reinforcing Steel Guantities

Computer Ugsed

Univac 120

"
n

L]

1

L]

IBM 60/

[

IBK 650
n
.
i
f
n

4

Four Factor Quantity Computations

Approximations of Future Trivp

Transfers (Fratar Method)

107

{1



Contributor

California
Divigion of

Highways

Connecticut
Highway Depart-

mente.

]

L]

Georgia Highway

Department’

1

Idaho Depariment

of Highways

i}

Subject Computer Used

General Freeway Assignment  IBM 650‘

San Diego Freeway Assignment "

Plane Coordinate Traverse
Computation | ‘ Univac 120
Borrow Bank Computations "
Larthwork (Prelim.) | "
Permanent Traffic Recorder

Counte A ' "

Geometry of Skewed Bridges

on Curves : IBN 650
Earthwork (Prelim. and Univac 120
Final)

I1linois Division Zarthwork Quantities

of Highways

(Dual Highway Design) Bendix G-15
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Contributpr

I1llinois
Divigion of
Tighways

"
"

f1

]

Indiana Hsghuay

Department

Maryland Roads

Commission
1

f

Subject

Barthwork Quantities
(Widening)

Barthwork Quantities

(Final for Roédways or

Borrow Pits)

Azimuth Determinaﬁion

from Sun Cbservation

Embankment Stability Design

Bridge Deck Elevabions

Profile Grades

Ditch Grade Analysis

Karthwork Quantities
(Prelim. )
Traverse Computation

Soil “onstants

109

Comnuter Used

Bendix G-15

i

i
f!

1]

IBH 650

14

Univac 120
i1

4]



 Contributor

Michigan Highway

Department

t

Minnesota De=-
vartment of

Highways

Missouri H, ghway
-’.

. Department

Nebragka Denart-

ment of Roads

1
o
it

L]

1]

subject

Earthworl: (Prelim, )
Vertical Alignment

Traverse Closure

Earthwork (Design)

Barthwork (Final)

‘Bridge Defléc%ions

R.C. Box Culvert Design
Roadway Design |
Template and Grades
Rectangular R.C.LColumn

Analysis

Extension of Continuous ZBean

Characteristics Program

110

Comouter Used

Bendizx G=15

f

n

Univac 120

IBM 650

IBM 650

i 1
1]
L]

]
it

]



Contributor

Ohio Department

of Highways

fl
1l
1
11

1}

Oklahoma High-

way Department

Oregon Highway

Department

il
fl

#

subject

Design Template
Superelevation
Road Design

Rod Reading Conversion

Survey Traverse Computation

Comnuter Used

IBM 650

1
1t
it

]

Cut & Fill (With Seeding Areas) "

Bid Analysis ¢ Tabulation

Bid Checking and Tabulation

Geometry of Skewed Bridges

on Curves

Two~-Span Continuous Bridge
Analysis
Three~Span Continuous

Bridge Analysis

Four-Snan Continuous

Bridge Analysis
Five-Span Continuous

Bridge Analysis

Univac 120

]
t

f1



Contributor

Oregon Highway

Department

Texas Hichway

Department

1l

ft

1

Washington
Department of

Highways

n

f P

L]

subject Computer Used

Beam Deflections I0: 650
Dead Load nlus Live Load

loments | "
Geometry of Skewed Bridges

on Curves TBH 650
Farthuork Quantities

" (Prelin. ) B "

Egrthﬁork Quantities (Final) "
field Hote Reduction and
Construction Staking "
Barthwork Line Shift I8 650
Haximum Dengity Granular

Materials "
Moment Distribution R
Slopes and Deflections in
Finité Deams on Elastic
Fbundations | "
Momente in Finite Deams on
Elastic Foundations o

112



Contributor Subject » Computer Used

Jashington Forecasting Zonal Traffic Il 650

Department of Volumes

Hizhweys | Slope Stability Analysis "
! Susnension Bridge Analysis "
" Foment Distribution &

Influence Line Calculations "

Bureau of Earthwork (Staked) IBLL 650
Public Roads Traverse H
" Clearing and Grubbing "
| ‘ .
" Slope Topography ) i
" Contour Interpolation "
i ~ Equivment Cost Accounting

Portion of AASHC Uniform

Accounting System "

Micheel Baker, Bearing from Polaris’ IBL 650
.Jr., Inc. Bar SchedulevStgél Computations "
L Highway Grade Bofile o
n | ' Earthwork (Design) n
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Contribution

IMichael Baker,
Jr., Ince

1l

3]

[

Alfred Benesch

& Associatés

Consoer, Townsend

& Associates

Del.euw, Cather

& Company

]
i1

f

Subject

Geometrics for Skewed
Bridges on Horizontal
Circular Curves

Cross Section Hote
Reduction

Bridge Deflections

otadia Note Reduction

Reinforcing Steel

Quantities

Screed & I'orm Elevations

Slab Fillet Determination

Retaining Wall Design
Roadway Ilevations for
Bfidges on Circular Curve
Influence Lines (2-gpan)

“jhl ) »
Traverse Computation

Loop Interchange Computation

11/,

Computer Ugsed

181 650

fn
11

11

Bendix G=15

Bendix G=15

it

Bendix G-l15

1
fi
i

11



Contribution Subject - Comnuter Used

Ldwards & Kelcey Deflection Angles for

Horizontal Curves Bendix G-15
" Horizontal Curve Data - "
Enelco, Ltd. Influence Lines for 3-span

Frame with two Integral

‘ : 1"
Legs

Gannett, Fleming, Bridge Geometry (On

Corddry & Tangent) 1Bl 650
Carventer
Goodkind & O'Dea Coordinate C-lculations Burroughs'E-lOl

J.Ee Greiner,Ince. Coordinates of the Path of

a Point on a Rolling

-Lift Bascule Leaf Bendix G-15
J - Vertical Alignment "
Harley, Ellington Stecl Column Design Bendix G-15
& Day Grades for Independent Ditch "
" Abutment Design | "
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Contribution

Subject

n—p——

Lockwood, Kessler Bridge Dearing Llevations

& Bartlett

Areas by Coordinates

Areas of Sectors and
Segments

Comnosite Beam Design

Areas of Polygon, Sector

and Sezgment

MeElhanney, licRae,Exrthuvork Juantities

Smith & llash
and Computing
Devices of

Canada, Ltde

John F, leissner Three-Point Problem Solution

Engineers, Ince.

11

- by Runge's llethod

Foresection from Coordinate

Data

Three-Column [igid Frane
)

Pier Analysis

116

Computer Used

Dendix G=15

fl

il

i

f!

i

it

| H]



Contribution Subject Comnuter Used

Parsons, Comnosite Beam Desipn Bendix G=15
Brinckerhoff, Dridge Camber "
Hall C liacDonald Stringer Layout Geometry "
" Highway Profiles | "

L Alignment Subroutines "

Richardson, - Gontinuoug Beam Influence

Gordon & Lines f

Associates Job Costs ’ H
" | ‘Béam Deflections ' f
f Cantilever Beam Deflections "
L Shear and lioment Influence.

Lines for Intermediate Panels

Between Suvpports for

Continuous Beam Design i
Tudor Engineering Four-Span Rigid Frame Bridge —~ "
Company Analysis
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Contributio

Vogt, Ivers,
Seaman &

Associates

1t

Je Stephen

Watkine

Wilson & Comvany

n

L]

Subjec

ump S

Pier Analysis (liom. Digt,)

Pier Analysis (Slone=~Def.)

o

o

ridge Reinf; Steel Quantities
Circular R.C. Column Analysis
Sarthwork Quantities (Prelim, )
Fixed Arch Analysis

Flow in Open Channels

Beam Grid BElevations

Circular R.C. Column Analysis
Horizontal Curve COmwuﬁation
Computation of Pile Loads
Beam Deflections

Variable Dimensions of

Two=-Centered Commound Curves

e

Interchanse Ramn Comnutations
: w2 s )

o

118

Computer Used

Bendix. G-15

"

n

1

ft

1

i1

H

11

i1

i



Contribution

Bendix Computer

Division

City of Chicago

Computing Devices

of Canada, Ltd.

U.S5. Army, Corovs

of Znzineers

f
Al

1

f1

i

Subject Conmnuter Used
Ba.ckwater Comnutation in- Bendix G=15

cluding Dridge Loss
Urban Runoff Computation "

Geodetic Triangulation

Computation "

Hydraulic Backwater Commutation IBH 650

Spiral Curve Computation Bendix G=15
Channel L-ilall Design "
Channel U-~i21l Design | L

Conversion of Coordinates

to Distance and Bearing "
Iraverse Intersection | "
otdtisﬁicai Analysis for

Density and lioisture

Control) : o
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Contributor oubjec | Comnuter Ugsed

Electronic Cal- Traverse and Area

Culating Service Computation  Bendix G-15

M Arc Length, Sector Area

& Tangent Distance "
lMassachusetts Borrow Pit Quantities IBM 650
Institute of Digital Terrain liodel System "
Technology a. Terrain Data Edit

be Basic Horizontal Alignment
c. Lven Station Internolation
de. Parallel Offset Alignment
e Snecial Alignment Geometry
f. Basic Vertical Alignment
izhway Profile Geometry

he Preliminary Barthuork
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2. Questionnaire on Llectronic Computers

R

The following Questionnaire was sent to each of the
State or Provincial Highway Departments in the United States
and Canada. The results of this questionnaire are contained

in Fig, 1
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2, Questionpnaire on nlectronic Com-uters

Does your denartment make use of electronic comruter

techniques for hishway encinecering calculations?

If so, answer Part 1

If not, answer Part Il

a. Do you:
(1) 168867ccsecoscorecscesessasssh Of commuiter time
(ii) make use of consultants?...5of computer time
(1ii) own YouUr OWN COMNULEIrZessessescesccsscvecsssns
be What make of compuber do FOU USEZesessesse ssacarascassss
ce How long have ycu used these techniques?.........months
de Are the comnuter techniques used in The following
fields:
(1) Design earthwork quantity calculations?
(1) veevvecvecncansensnes(yes or no)
(2) Average volume of caleulations comleted by

Compu'tel” peI' IIlOI’J."Gh occooo.o.oc-o-o.oomile

122



(2)

(4)

(5)

(6)

What nercenta~e of design earthwork cal-
culations are nresently being carried out
by the electronic commubter?ee.ececcecessd
What is the averase cost which you estimate
for calculation of one milé of design earth-
work quantities of two-=lane hishway or
equivalent by electronic comsuter

techniques ecesecoceeessecesccscsosssvonsnes .
What 1s the average number of sections wer
mile wvhich you experience?scessscce-ccesess

nat is the averase number of woints rer

Section?oo'cooo..o..o.oooo.’00'0000000050-0

(ii) TFinal vnay earthiwork quantities:

(1)

(2)

(3)

(4)

csesesscscsnscc-acaselyes or no)
Averaze volume of calculations completed by
comnuter ?er MONth?e eeeseceessesssolonths

What @erbéntage of your final way quantity
calculations are presently being carried

out on the eleclironic computerieesecscccsses
What is the average cost which jou estimate for
calculation of one mile of final may earthwork

quantivies of two lane hichway or eguivalent
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by electronic comnuter techniquesiececccse

(iii) Structural desien calculations:

(1) ...........;.........(yes or no)

(2) Percentare of total done by commDULEr.ee...ed
(iv) Traffic engineering and nlanning:

(1) eeoencococescencsenselyes or no)

(2) What percentase of the total calculations
carried out in this field are being done on
the COmmUTEr?eeese o aerssssscsccsssessnoed

(v) Hydrology and hydraulics:
(1) eeececerrrecceenaee.(yes or no)
(2) What percentare of the total calculations
| carried out in the field are beins done on
BHE COMNULET Y0 ceveso-o o-esessen-ososneseeh
(vi) Photogrammetry:

(1) Have you iﬁtegrated your electronic.computer

to work directly from ohotogranhic surveys,

thereby eliminating much of the field sur—~

Veying required?ecessecce-cesess(yes or 1n0) .

124



(vii) Survey calculations: such as -
(1) Traverse nDroblemSesececssesocecssncscscssn
(2) 1and AT6AS eeeeccocoioccscsscssecssecosns
(3) Geometric alignment calculations seeeeees

(Z;.) O-ther e oSO CO O @ .".C.........O.-.O..'..

(viii) Other hishway engineering nroblems solved
by electronic cOMDULET eeeesocsessccsace

LI 2SN B AU R BN B B BN B BE N I BB B B N BE AR IR Y B IR N U NE LAY BN BN BN N N N J

‘es Whalt comvuter staff dolyou haveleesesescans,
(1) DireCLOT seesesscscscaseses
(ii) ProgrammerSeees-e-essccssesse
(1ii) CoGers eeesecssesscscscess
(iv) Machine onerators ......;..

(v) Key ounch onerators seseese

(Vi) Others 00000-0\0000-000000000
Total computer stall cece.eceeccecccccacecces

Part IT
8. If your devartument is not now actively engaged in the field

are you considering the use of electronic comnuters to assist
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b.

Ce

you in your highway engineering calculations?essscsscccccee

Have you undertaken a study on the nossible use of

Flectronic Comnuter Technieques?eceecececcssscescscssssesccce

Do you have an electronic compuler on ordericieescecesscose
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3. Flow Diagrams for Design end Final Farthwork Programg

" The following portion of the appendix contains a
.serieé of flow charts which the author has.prépared for the
calculation of design and final earthwork quantities for
highways in Saskatchewan. The flow chﬁfts illustrate.only
the general lines which the piogram~will follow. The input
and output data for each of the pfograms has been included

to illustrate the potential of the program.
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|
SKETCH SHOWING

CONTROL POIN

TS

ON THE DESIGN

TEMPLATE OF A GRADED SECTION

Subscript (h)
Subscript (s) = Slope,

(¥) — Constant Data for

- Horizontal , . .
Subscript (v) — Vertical Distance (or Elevation of Single Point),

Distance.

N

One Project.

€c) — Constant for AIll Jobs in One Province.
(% ¥)— Constant for Several Stations,

i

PROVINCE Q\v\Q SASKATCHEWAN IALBERTA
HIGHWAY cLass | [B|C[DJE
| Vo Top Width. Standard |@-b)h |astagluoi] AP o [## | variaBLE
Widening on Curves We Nil | Nil | Nod [ Nl faee] V-2
Widening for Slopes ' : . . 1 '
Steeper than Stondard Ws | 28] 2|2 |2 ]c '
wﬂ:’n?: : 19:::5 vg:';‘;’; |ste1StRe|IStatstelc | 1 sto.
Crown Silope. Standard. | (a-b)s | 30:1] 25:| 25:] 250 )% - 30:|
Supere\eva"fo‘on e I..Iz'sgg V:R .HAé_sh & # % | YARIABLE
Side Siope. Standard. |[(b-c)s | 4: | 4:1]| 3] 30 |% * 4:\
e . :
eight of Fill at Which . . . .

Change of Slope is Required. £ 0 10 € € |* 5.25
(b-c)h Where Height of . | ’ . . : .

" Fill 1s Qver 'i’he. Above Limit.] JU-2) 40 | 40 18 18 I* el
Height of Fill et Which th ' ' : : ;
Mirimum (b-c)S is Used. | T2 |20 [20] 9] o ¥ !
Minimum Side Slope to Use. Sm 2:1 | 2:1 | 2:1 | 2= |C 3:)

_ | VAR[IABLIE . VARTABLE
-d)h C-dh L aglodohe 25lie-zsiex | to'- 20’ |
Di‘l’ch Slope. Standard. (c-d)s 25:1] 25:i EE:[ 25:41C <M_§::2.& ?R“)
Back Slope. Standard. (d-e)s (m?v Vzg"" ?:R' 53":";')*% 321
Maximum Disteance |
(a=elh a?f’z‘:;;%sf:%s}sxcev* R VARIABLIE  |ex | VARIABLE
Requigfe a / .

" f 1 AS[ SPECIFED  [5x | NORMALLY|

Minimum (4-e)s S2 | Nor|maLLlY  1]Y2:1 2:1
. VAR[TABL[E
(Q“d) \V4 D 3!_6' a-g sl_e' 30_6' I 3 VARIABLE

= s




DATA  INPUT

STANDARD TEMPLATE DATA

l. (a-b)h 7. Sm
2. Ws ‘8.- (¢-d)s l'a e
3. (a-b)s 9. d-e)s |
4. (b-¢) S 0. kK \ | /
5. 1. TR e
6. J(‘I-Z) |

L

DESIGN VARIABLES

. StaTioN, ELEVATION AND L.V.C. ForR EAacH P. 1\,
FOR THE ¢ AND THE DiTcHES.

2. STATION AND SUPERELEVATTON OF HOR!ZONTAL

CURVE DATA.

3. STATION AND VALUE OF’ Auv TEMPLATE CHANGES,

4. StaTion, “D ™ AND (a-d)h WHERE THE LATTER
"DIFFER FROM THosE OF THE Previous STATION.

S. STATION AND S.F. WHERE |T DtFFER& FROM
THAT OF THE PREV!OUS STATION,

G. STATuoN oF New STRucTUREs WHERE THERE
N L No Fiopo™.

7. CHAINAGE EQuATION.

- 8. % Grabe oF THE FirsT Two Grabdss.

L
' C. FIELD NOTE DATA
(FOR EACH &TATION)
|. Cross—SECTION STATIONS,
| 2. Rob READINGS FOR PRELIMINARY SURVEY,

3. HarizonTAL DISTANCE To THE PRELIMINARY

PoinT.

4, H.l.. ClF T s DIFFERENT From THAT oF

THE PReEVious STATioON.
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RANGE oF INPUT

RobD READINGS

0 To T 99.99

Hor1zONTAL DISTANCES
‘AT RiGHT ANGLES To ¢

1

O To + ' 939.9

 STATIONING

O To + 9999 + 99.9

ELEVATION or H. 1. 0 ~To+ 8,999,99
SLOPES O To 4+ 99.9 N
(Meaming 989.9:10) .
L.v.C. O To 9,399

S. E ‘0.000\' To 9.338

RANGE oF ACCURACY  oF

 RESULTS

RANGE

ACCURACY

ELEvATIONS

O 7o 9,999.99

" THE NEAREST
HUNDREDTH O©OF

A,FOOT
HorizonTAL - | THE NEAREST
DISTANCES AT O To 998%.9 " TENTH OF A Foor
RicuT AncLES G-
To &

THE NEAREST

- SLOPES O To 99.9 TENTH oF A FooT

Ewno AREeas 0 To +99,933 THE NEAREST

SQUARE FooT

VoLUME S

0 To +9,999,999

THe NEAREST

7 3O

Cusic YaRrD




Outpe’®

"STATION ELEVATION : SLOPE  STAKE END AREAS VOLUMES ACCUMULATED
’ : VOLUMES
FI. LEFT RIGHT - FT,2 .3
Gentre Left Right Side Slope Back Slope Side Slope Back Slope Adj.

Iine Ditch DitchSlope Dist. Elev.Slope Dist. Elev.Slope Dist. Elev.Slope Dist. Elev, OCut Fill Cut Fil1l Fill Cut Fill
PIOX XXX XXX, XX XX XX XX XX XX.X XXX,X XX XX XX X XXX.X XX XX XXoX XXXoX XX XX XXX XXX X XX, XX XXXXX XXXXX XXOOXX XXXXXX XXXXXX XXXXXXX XXX

9.00.0 1602.31 98.31 45.3 02,12 85.3 03465 2.6 55.2 96.13 305

10.00.0 1601.67 97.67 47.1 02,07 87.1 03,72 2.8 50.5 9733 239 1008 1008 1008
11.00.0 1601.02 97.02 4547 00.96 85,7 02.16 47.1 98,24 29 61 496 113 143 1504 1362
12,00,0 1600637 96437 96.37 38,9 98,05 78,9 00,73 40,8 98,11 87:6 02,65 26 66 102 236 296 1606 1168

Equation of Stations 12 * 25 (Back) = 12 + 75 (Ahead)
13.00.,0 1600.08 95,08 95.08 4504 9949 85.4 00,02 42.5 99,63 8643 00,73 158 170 61 T 1777 1262
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#1

# 2

# 3

10.

FINAL EARTHWORK CALCULATIONS

INPUT

" PRELIMINARY FIELD NOTES

(a) Cross~section stations.

(b) Rod readings.

(¢) Horizontal distance to the cross~section
Po int .

(@) H, I. (if it is different from that of
the previous station).

FINAL FIELD NOTES

(a) Cross-section station.

(b) Rod readings.

(¢) Horizontal distance to the cross-section
poin'b. ' ‘

(@) H. I, (if it is different from that of the
previous station).

CONTROL DATA

(a) Value of "q" (the maximum vertical distance
between the preliminary and the final section).

(b) Chainage equation.

(e) Structure.

PRINT

Station Number.

Area of Cut.

Area of Fill.

Volume of Cut,

Volume of Fillc

Adjusted Fill.

Accumulated Cut,

Accumulated Cut Minus Adjusted Fill,
Chainage Equation.

Structure Omission.
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