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SUMMARY 

The objective of this study was to investigate the possibility of extending 

the existing Roadway Design System (RDS) for precise final roadway design to 

accommodate preliminary location and design studies . 

It was found that the preliminary designs of today must be more detailed 

and, therefore, the extensions already made to the system as outlined in the 

report IIExtensions of the Roadway Design System - Final Report" provide con

siderable capabilities for preliminary design activities and a reduction in the 

amount of input data needed. The investigations also indicated that additional 

changes to the system would provide even more flexibility. These proposed 

extensions are as follows: 

1. Line printer plot of profiles and/or cross~sections. 

2. Line printer plot or digital plot of catch points. 

3. Plot command for plotting offset lines either parallel to centerlines 

or connect; ng pairs of offset poi nts. 

4. Automated cost tabulations. 

5. Generation of data required for designing hydraulic structures. 

6. Automation and reduction of the amount of input design data required. 

7. Evaluation of level of service, operation costs, noise pollution and 

air pollution. 

These proposed extensions should be approached on the basis of need, practicality 

and ease of accomplishment. The first three justify these bases and should be 

accomplished at an early date. The remainder of these enhancements need to be 

more specifically designed and studied from the standpoint of cost benefit. 

iii 



IMPLEMENTATION 

The overall objective of this study was to investigate the possibility of 

extending the existing Roadway Design System (RDS) for precise design into the 

area of preliminary location and design.. Since the study revealed that more 

detailed design is now needed for preliminary location, the RDS can already be 

used for such purposes. A sample problem is given to show how this can be 

carried out. Additional extensions to the system are proposed and studies 

should be made so that some of these Gan be implemented at an early date. 
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EXTENSIONS OF THE ROADWAY DESIGN SYSTEM -

PRELIMINARY LOCATION AND DESIGN STUDIES 

This report presents the results of investigations into the possibilities 

of extending an existing system for precise final roadway design, RDS, to use 

for preliminary location and design studies. 

The Roadway Design System (RDS) is a tool for highway designers. It gives 

the designer ready access to nearly 300 subprograms which he may use in any 

sequence he chooses to develop complete highway designs. The computer oriented 

system makes use of a variety of other automated devices for data capture and 

acquisition and makes extensive use of computer graphics. The primary objective 

in the development of RDS was a tool with sufficient flexibility and capability 

handle the detailed final design of multi-lane freeway type projects as well as 

simplier projects. Graphic representation and storage and retrieval of designs 

were also prime considerations. The following list of capabilities provided to 

the designer illustrates the overall range of capabilities of RDS. The design 

can: 

1. Reduce geodetic traverses and control mapping 

2. Establish horizontal alignments 

3. Control roadway section shapes 

4. Compute, store, and plot geometric layouts 

5. Reduce, store, and plot terrain data 

6. Combine terrain and design data into completed design cross-sections 

7. Compute earthwork quantities and construction data 

8. Generate a variety of plots. 

1 
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Modularity and expandabi1ity were also prime considerations in the RDS de

velopment. The system includes a number of system utilities which facilitate 

expansions into new areas of three-dimensional highway design computations. This 

has been demonstrated by expanding RDS to include a powerful set of capabilities 

for computing the three-dimensional aspects of bridge structures and passing key 

data to design routines. The bridge capabilities are detailed in the report 

entitled IIExtensions of the Roadway Design System -Bridge Design. 1I 

The purpose of the study reported here was to explore the possibilities of 

extending RDS to include capabilities for preliminary design. The modular archi

tecture of RDS with its system utilities and generalized routines for storage 

and retrieval of the dimensional aspects of highways offered much promise for 

adapting to preliminary design processes. The basic premise of this study was 

that preliminary design would involve a subset of the RDS precise design capa

bilities which use less detail and simplified data processes. This report will 

show that this premise represents a rather narrow view of the capabilities of RDS 

for preliminary design. 

The study proposal recognized the need for a broad system for identification 

and objective evaluation of the cost and economic factors affecting highway loca

tion and design. It identified the following tools that should be included in 

such a system: 

1. Storage of terrain and other environmental data affecting designs. 

2. Storage of design data and cost factors. 

3. Procedure for automatic cross-sectioning or other terrain evaluation 

method for selected routes to be used with road design processes. 

4. Simplified roadway design processes making use of the files and proce

dures of the preceding items. 
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5. Procedure for determining right of way requirements and acquisition 

costs. 

6. Procedure for determining hydraulic facility requirements and cost. 

7. Procedure for determ-ining highway structure costs. 

8. Graphic capabilities making use of computer processes and automatic 

line plotting equipment for use in preparing schematic layouts of route 

alignments and designs for public hearing purposes. 

9. Mathematical modeling procedures for determining maintenance and 

operating costs related to selected routes. 

The actual objectives stated for the study. were more limited in scope even 

though they contribute to the broader system illustrated above. These specific 

objectives are as follows: 

1. Identify the requirements for the terrain and design storage mentioned 

in Items 1 and 2 above and the automatic cross-sectioning capability 

mentioned in Item 3. 

2. Study the applicability of existing Roadway Design Subsystem pro

cesses to Items 4, 5, 8 and 9 above. 

3. Adapt and demonstrate this applicability as time permits. This will 

be done by simulating the terrain and design data files and the auto

matic cross-sectioning capability. 

4. Prepare a report including the results of requirements and adaptation 

studies and projecting future research needs. 

This study has revealed a broad applicability of RDS to preliminary design 

activities and has generated some extensions of the system which have already 

been incorporated into Version 4.0 of RDS. These system programming extensions 

are discussed in more detail in a companion report entitled IIExtensions of the 
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Roadway Design System - Final Report ll
, The remainder of this report dis

cusses the following topics: 

1. Preliminary Design Requirements 

2. Extensions to RDS for Preliminary Location and Design 

3. Other Contributions of RDS to Preliminary Location and Design 

4. Example Problem 

5. Conclusions and Recommendations. 

Preliminary Design Requirements 

The activities involved in a highway project from its inception to its final 

geometric design are numerous and varied. Af~er a project has been selected for 

development, its funding must be established, and it must be properly identified 

and developed in accordance with required procedures of local ~ State and Federal 

governments. Approval of a variety of disciplines and the interested public must 

also be obtained. These preliminary activities may be classified as engineering, 

social, economic and environmental investigations, the end product of which is a 

safe and adequate highway which serves the transportation needs of the public 

while minimizing disruption to the environment. The more immediate product of RDS 

as originally developed is a set of plans and specifications which represent the 

dimensional and qualitative description of the road to be constructed. This 

latter aspect is primarily a detailed engineering function whereas preliminary 

location and design deals with all of the above factors. Since RDS deals with the 

dimensional and qualitative aspects of roadways, extensions must be limited to 

these factors for the most part; but the contribution of RDS to other phases of 

the preliminary location and design process will be noted. 

Highway design organizations divide or group their design activities in a 

variety of ways. For example, for a highway to be constructed between given 
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termini, separate analyses may be required on progressively more restrictive areas 

such as regions, bands, corridors, routes and alignments. Alternatives are com

pared in the latter four cases and the degree of design detail increases from 

case to case. 

The Texas Highway Department defines four design stages; these stages are: 

1. Route Studies 

2. Location and determination of right of way and schematic requirements 

3. Preparation of right of way data 

4. Preparation of plans, specifications and estimates. 

RDS as originally developed was directed toward stages 3 and 4. These extensions 

being discussed here are applicable to stages 1 and 2. These stages represent 

two levels of utilization for RDS extensions which were identified in interviews 

with designers. These two levels actually are different only in degree of refine

ment of the engineering study. 

The first level represents rough preliminary designs directed toward selection 

of proposed routes and prel"iminary comparisons of alternate routes. All of the 

RDS capabilities are applicable to this level of preliminary design, but some 

needed extensions were identified to reduce the amount of data required to accomp

lish preliminary designs and to facilitate comparison of alternative designs. 

This level of engineering study may apply to bands, corridors, routes or align

ments. RDS with appropriate extensions can provide a convenient tool for 

accomplishing this rough level of engineering study of dimensional aspects and 

costs for any alternative consideration. 

The second level of preliminary design is a more precise design directed 

toward establishing locations and schematics for route and design public hearings. 

Opinions of designers differ somewhat at this level, but the public hearing and 

approval processes required tend to indicate the necessity of precise designs at 
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this stage for each alternate route. In other words preliminary design becomes 

final design. The more detailed the design, the more applicable it is to the 

original versions of RDS and the extensions mentioned in the previous paragraph 

will also provide another degree of flexibility. 

The next section of this report discusses individual extensions that are 

applicable to levels 1 and 2 of preliminary design as discussed here and also 

extensions which relate to other aspects of preliminary design activities in the 

area of social and environmental effects. 

Extensions to RDS for Preliminary Location and Design 

The limited scope of this study sought to identify feasible extensions of 

the system that would facilitate preliminary design and location and to imple-

ment and demonstrate some of these as time permitted. As will be demonstrated 

later in this report, RDS presently has considerable capabilities for preliminary 

design activities. However, several extensions have been made and several more are 

proposed. The proposed extensions would need to be carefully considered and justi

fied. 

Extensions Included in Version 4.0 of RDS. The following is a list of the 

extensions which have already been incorporated into RDS: 

A. Preliminary design involves evaluation of alternatives whereas in the 

final design the final location has been selected. The ability to easily 

revise and modify the designer's choices and the evaluation of alter

natives were considered to be most important. For this reason capability 

for updating any type of data by roadway has been added, and vertical and 

horizontal alignments can be revised by data element. This update capa

bility may be exercised by using the Design Data Delete Form, Figure 1. 

B. A large part of the decisions the preliminary designer makes are related 

to terrain profiles. For this reason the profile plotting capabilities 
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of RDS Version 4.0 were expanded to include the capability for multiple 

profile plots from either baseline or offset alignment and also capability 

for design profile plots. 

C. Earlier versions of RDS were based on cross-sections taken on a baseline 

and entered as such into the system. This restricts the capabilities 

of the system to modify alignments and to explore alternate routes or 

locations. The capability for creating cross-sections along any align

ment was recognized as a need. Accessing routines for RDS have been 

created in a companion research study (Implementation of Numerical Ground 

Image System) and will be added to RDS at an early date. These routines 

will be able to access numerical ground image files created from scan 

profile terrain data as illustrated in Figure 2. The numerical ground 

image (NGI) capabilities will also be implemented in the companion research 

effort mentioned above. 

D. Earlier versions of RDS had capabilities for computing the horizontal 

positional relationships between alignments or between the baseline 

and alignments which are defined by offset data. In Version 4.0 these 

functions have been made more accessible to the user and the amount of 

input required on his part has been reduced. 

E. The Bridge Design Subsystem of RDS contributes to the preliminary designer 

in that he may extend his preliminary design data into preliminary dimen

sional computations for bridge location and structural member design. 

One very important capability of the bridge design subsystem is that of 

computing vertical clearance between structures and roadways below. This 

capability is available if preliminary bridge design is done. 
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F. One other capability was identified and developed in the study, It is 

a procedure rather than a capability of RDS. This involves the use of 

standardized templates for defining the shape of roadway surfaces, slope 

sections and median sections. This procedure is demonstrated in the 

Example Problem. It simply involves developing a standard set of template 

data for each type of preliminary design typical section. These sets of 

data can be filed and used for any preliminary design project. Similar 

techniques would be advantageous in many cases for precise design with 

RDS. 

Proposed Extensions. The following is a -list of extensions that are proposed 

for RDS: 

A. A line printer plot of profiles and/or cross-sections would be a worth

while addition to the system particularly for the preliminary designer. 

It would speed up his access to these data which are the basis of many 

design decisions. This is particularly true in the case of remote termi

nal users. 

B. A line printer plot of catch point distances around a straight line base 

would help the designer in estimating right of way cost and also in 

establishing right of way lines. This capability could be extended to 

estimate right of way costs when the designer input average distance 

from catch point to right of way line and right of way cost factors 

between any set of limits he specifies. A further extension would provide 

a line plot (digital) of catch points which could be combined with 

alignment plots and used for precisely locating right of way lines. 

C. A new plot command is needed for plotting offset lines either parallel 

to centerlines or connecting pairs of offset points. Parallel lines 

should have limits and should follow the centerline between the specified 
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limits. This new coanand would have many uses in connection with RDS, 

but it would be particularly useful in preliminary design phases for 

preparing schematic layouts for public hearings and other review pur

poses. 

D. Cost estimating is an important part of preliminary design. The present 

RDS phases compute a number of quantities and parameters which would 

contribute to the computation of still other quantities such as base 

material. pavement materials, sodding and guard post quantities. Entry 

of appropriate factors and cost information by the designer could produce 

fairly complete cost tabulations. 

E. Another preliminary design activity which is related to RDS is the design 

of hydraulic structures. It would be possible to generate a considerable 

part of data required for hydraulic design through RDS and NGI. The 

information on channel shapes, slopes and roadway clearances could be 

passed to a system such as the Texas Hydraul i c System (THYSYS) for design 

of hydraulic structures. 

F. Another set of extensions to RDS would involve measures to automate and 

reduce the amount of input of design data. For example, degree of curve 

could be made a function of horizontal deflection angles. and length of 

vertical curves could be made a function of per cent change of grade. 

Superelevation could then become a function of horizontal alignment data 

with overlaps of superelevation transition and vertical and horizontal 

curvature resolved automatically. These would serve to reduce input and 

to facilitate evaluation of more alternatives. Also in some cases it 

may be desirable to set certain constraints and let the system establish 

grade lines based on the terrain profiles and specified clearance over 
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other roadways. Still more capabilities could be given to the designer 

if he could establish horizontal and vertical PI's from graphic plots 

or interactively on a cathode ray tube device. Such capabilities must 

be justified on the basis of savings to the designer. 

G. The architecture of RDS which designs the three-dimensional aspects of 

the roadway and captures them in a master project file for further 

applications lends itself to another set of possibilities for preliminary 

design activities. Evaluations of level of service, operation costs. 

noise pollution and air pollution are functions of the geometry of the 

highway. This may also be true to,some extent of maintenance cost and 

the safety benefits. These features of RDS would suggest the possibility 

of adding extensions to compute these values or to interface with other 

systems for these purposes. 

Other Contributions of RDS to Preliminary Location and Design 

Although the primary thrust of RDS and the extensions addressed to preliminary 

location and design center around engineering studies and dimensional descriptions 

of the road to be constructed, RDS offers a significant contribution to the broad 

goals for highway projects as outlined in the process guidelines in FHWA Policy and 

Procedure Memorandum 90-4. By offering the designer a tool that enables him to 

evaluate more alternatives and to be more thorough in the evaluation contributes to 

safe. fast and efficient transportation. The extensive integration of photogrammetric 

mapping coupled with automated data acquisition and measurement capabilities augments 

the study of the socio-economic and environmental factors defined in PPM 90-4. One 

of the extensions to RDS proposed in the previous section offers potential for con

tribution to the study and evaluation of air and noise pollution and economic ef

fects. The geometric computational capabilities of RDS linked with extensive graphic 

" 
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capabilities offer considerable facility for preparing schematic and other graphic 

materials for review by the interested public and public agencies. The capabilities 

for plotting perspective views of finished roadways make another important contri

bution in this area particularly when linked with the photo-montage capab"ility 

developed by others that enables the plotted finished roadway to be superimposed 

on a photograph taken prior to construction. The flexibility of RDS offers a broad 

range of other contributions to the preliminary design process. 

Example Problem 

A 4.5 mile length of four-lane, controlled access, divided highway with 

frontage roads each side was picked to gemonstrate the present capabilities of RDS 

for a stage 1 or level 1 type of preliminary design as discussed in the section 

entitled IIPreliminary Design Requirements", A schematic dravJing of the alignment 

selected for this demonstration is shown in Figure 3. The sample problem will show 

that this design can be accomplished with a relatively small amount of input with 

present RDS capabilities. Comments are given to indicate that some of the proposed 

extensions offered will considerably reduce even this amount of input. The re

sulting output will also be discussed. 

First Run 

Assume that an NGI model of the terrain which includes the proposed location 

and any alternate locations that might be considered has already been stored in an 

NGI master file which can be referenced by RDS. Also assume that maps are avail

able showing the area of the location in question with sufficient planimetric 

features and having a surface coordinate base. The steps for this run would be: 

1. Establish horizontal alignments on the maps and prepare input for 

generating these alignments. The input sheets are illustrated on 

page 15. 
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Note that this input would be greatly reduced by the proposed extensions. 

These alignments are for the baseline (cross-section centerline), main 

lanes, and two separate frontage roads. 
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2. Request generation of cross-sections along the baseline from NGI. The 

required request cards are shown here. 

22E.6 02ART7 I) 483 515 101) 600L900R 
c;26602ART70 459 482 100 :300L:::00R 
c;26602ART70 4:30 458 100 900L900R 

397 429 101) 300L300R 
378 :3'36 100 500L500R 
:3':.1 377 100 300L:300R 
322 ::::60 100 E.J)OL600R 

(IJ i::.8.-, :321 100 30I)L300~~ 

1 1 

800010001010000000000000000000110011001100100000000000ODooooon l 
I I 1 4 S 6 J 8 ~ 10 II 11 13 !( 15 16 il 18 19 in 11 21 2) 1~ ?I 1§ .il 28 19 36 31 31lj ~4 35 lS 31 38 lq lO 41 ~, 4.1 H !: ~i 4i 48 (9 )0 51 ~1 53 54 ~J ~t ,158 59 Su tl 61 ;. 

3. Request terrain profile plots along the three centerlines. Note that the 

line printer plot proposed would greatly facilitate remote operations and 

would be satisfactory for establishing profile grades. The profile plot 

request input sheet is shown here. 

Pf/O

FlU 

PLOT 

rROM 

STATION 

SClIl f 

STI,T ION HORll. VER; 

The following is a list of the output from the first run. 

1. Horizontal alignment listing 

2. Terrain cross-section listings 

3. Profile plot and listing. 

Standardized Template Data 

For purposes of this level 1 preliminary design, standard sections will be 

adequate for estimating earthwork quantities and right of way requirements and for 
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evaluating needs for grade or other design revisions. The typical section desired 

is illustrated in Figures 4 and 5. 

standardized input. 
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PREPARED BY __ -,--_ 

SEGMENT 

WIDTH 

~ 
DIST. ~ 

SHEET ___ OF __ _ 
DATE _____ _ 

PREPARED BY ___ _ 

VERT. 
SLOPE 

DIST. 

SHEET ___ OF __ _ 
DATE ______ _ 

PREPARED BY ___ _ 

SHEET ___ OF __ _ 
DATE ______ _ 

PREPARED BY ___ _ 
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Ii. SH-360 

36' 36' 

....-=~~~~ __ -=2:;..;4~'--II~6' .... 6 ... '+-e-:---=-24...:..'----, ....... ~2::..4.;.-'---.I~6' .... 6~'t-_2_4t---,~1_0..,, ~6.,' r--'4_'--1 a" CONC. PVMT. 
4" ASPH. SLAB BASE 

3 5 6 7 

( 
@-------

---..... LT t RT PIVOT POINT 
PROFILE GRADE POINT 

ROADWAY "S" t II Gil 

DEPTH OF 
FILL 0-10':: 4:1 

OVER 10' = 3=1 

Figure 4. Typical Section for the Main Lanes of the Example Problem 

R.O.W. 

30' 32' 

4' 4' 8' 24' 4' 4' 

.J..,. 
\l-~" 

'!).~ ...... 

PROFILE 4 ...... / 
GR. I _ .02 % • '/ , 

•.. ~:. ',r. ::. __ • __ ~:': ,,~.,:, : ••• ,;.:' :,~,:: -. .::: A.. I 

ROADWAY "A" - LEFT FRONTAGE ROAD 

32' 

4' 4' 8' 

PROFILE 
GR·,I 

30' 

4' 4' 

ROADWAY "D" - RIGHT FRONTAGE ROAD 

R.O.W. 

Figure 5. Typical Section for the Frontage Roads of the Example Problem 
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This input may be used for any preliminary design that requires the same typical 

sections. For other cases, standardized packages can be developed and maintained 

for insertion in preliminary design runs. 

Second Run 

In the second run, the engineer determines and defines design profile grades 

for the main lanes and frontage roads. The following input sheets show his 

selection. 

DISTRICT ___ RES. NO. __ _ 
I.P. ~. ____ PROJ. __ _ 

CO. HWy. ___ _ 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

PROFILE GRADE INPUT FORM 

SHEET __ OF __ _ 
DATE ____ _ 

PREPARED 8Y __ _ 

VERTICAL 

P./. 

ELEVATION 

RES. NO. __ _ 
c. ______ PROJ. __ _ 

CO HWY. ___ _ 

FIRST SECOND 

VERT/CAL VERTICAL ELE\'! VERT. 

CURVE CURVE CORR. TOLER. 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

PROFILE GRADE INPUT FORM 

Left Frontage Road ~ / 

Right Frontage Road ~ 

Main Lanes 

SHEET __ OF __ _ 

DATE ___ _ 

PREPARED __ _ 

D/STRICT ___ RES. NO. __ _ 

I. P. PROJ. __ _ 
co ____ HWY. ___ _ 

VERTICAL FIRST SECONO 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

PROFILE GRADE INPUT FORM 

VERTICAL VERTICAL ELEV, VERT. 

CURVE CURVE CORR TOLER. 
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The profile data shown here is rather lengthy because the frontage roads closely 

follow the terrain. It should be noted that the proRosed automated grade line 

features would significantly reduce this input. 

The designer must also establish the limits for the standardized roadway, 

slope and median templates as discussed in the previous section. The following 

input sheets show his selection. 

DISTRICT ___ RES. NO. __ _ 

I.P.E. ___ PROJ. ___ _ 
CO. HWy. ___ _ 

DISTRICT ___ RES. NO.~ __ 

DISTRICL. __ RES. NO. __ _ 
I.P.E. ___ PROJ. ___ _ 
CO. ___ _ 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

TEMPLATE INPUT FORM 

SEGMENT SEGMENT 

! SLOPE 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

SLOPE SELECTION INPUT FORM 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

MEDIAN DESIGN INPUT FORM 

SHEET __ OF __ 
OATE _____ _ 

PREPARED By ___ _ 

SHEET __ OF __ 

SHEET __ OF __ 
OATE _____ _ 

PREPARED BY ___ _ 
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Other parameters the designer must define are superelevation, compaction 

factors, and the limits of design exception parameters. The superelevation 

parameters could be automated with the proposed extensions. The following input 

forms define the superelevation, compaction factors and design exceptions. 

DISTRICT ___ RES. NO. __ _ 

I.P. E. PROJ. ___ _ 
CO. HWY. ___ _ 

L ~ 
TRANS 0 SUPER 0: 

LENGTH R RATE R ~ 

DISTRICT ___ RES. NO. __ _ 

I.P.E. ___ PROJ. ___ _ 
CO. HWY. ____ _ 

R 
o 
A 
D 
W 
A 
Y 

FROM 

STATION 

DISTRICT ___ RES. NO. __ 

0.0 AREA 

STATiON 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

SUPERELEVATION a WIDENING INPUT FORM 

R 
0 
A 
D STATION 
W 
A 
y 

1ft 2 5 
H 

IH 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

VOLUME COMPUTATION PARAMETERS 

ADDED 

ADDED FILL 

o 2J 

T 
L 

TO 

STATION 

ADDEO 

CUT FILL COMPACTION 

FACTOR 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

DESIGN EXCEPTIONS INPUT FORM 

AHEAD 

STATION 

SHEET __ OF __ _ 
DATE _____ _ 

PREPARED By ___ _ 

g B 

U s;? WIDEN' TRANS 

i~ § ING ~:1i LENGTH 

~ E 

f---

I II 
lLL 

SHEET __ .OF __ 
DATE _____ _ 

PREPARED 

R 
0 FORCED 
A 
D BALANCE 
W STATION 
A 
y 

/I I. 1819 202:.1 
1712 

SHEET __ OF __ 
DATE _____ _ 

PREPARED BY ___ _ 
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The next step in the design is to request the design output. The following 

input sheets shown request horizontal position computations to establish the hori

zontal relationship between the separate alignments, earthwork design computations, 

volume computations separated by roadways, volume listings, line printer haul plots, 

and cross-section plots at 500' increments through the job at a scale of 50' per 

inch horizontal and 20' per inch vertical. 

DISTRICT __ RES. NO. __ 

I.P.E. PROJ. __ _ 
CO. HWY, __ _ 

TO 

BASELINE 

STATION 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

EARTHWORK REQUEST INPUT FORM 

TEXAS HIGHWAY DEPARTMENT 

SHEET __ OF __ 
DATE ____ _ 

PREPARED BY __ _ 

~I:TER~ =;~~, NO---.= TIES ROAD DESIGN SYSTEM ~:~~T __ OF __ 

CO,~ HWY, CROSS-SECTION / PROFILE PLOT INPUT FORM PREPARED BY __ _ 

TO 

BASELINE 
STATJON 

ENTER AN x IN COLUMN 65 

FOR PLOT OF ROW LIMITS, 

The following output is generated by the preceding input data. 

1 . Design data listing 

2. Design cross-section listing 

3. Volume computation listing 

4. A mass haul printer plot 

5. Original and design cross-section plots. 

Since this example problem used frontage roads that closely follow the terrain, 

the ROW requirements are determined more by frontage road locations than by catch 

points. The present capabilities of RDS for right of way estimation are illustrated 

by the following command structured geometry computations. These commands define 

and compute an area bounded by right of way lines thirty feet outside the frontage 

roads. 



DISTRICT ______ RES. NO. ___ _ 
I. P.E. ____ PROJ. ____ _ 

HWy. ___ _ 

DISTRICT ___ RES. NO. __ _ 
I. P. E. ____ PROJ. ___ _ 

DISTRICT ___ RES. NO. __ _ 
I.P.E. ____ PROJ. ___ _ 

CO. HWY. __ ~_ 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

COMMAND STRUCTURED 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

COMMAND 

TEXAS HIGHWAY DEPARTMENT 

STRUCTURED INPUT FORM 
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SHEET ___ Of __ _ 
~TE _______ _ 

SHEET ___ Of __ _ 
MTE ______ _ 

PREPARED By ___ _ 
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Note that this ROW computation and additional cost computations could be obtained 

with much less input by using the proposed automated catch point feature and ROW 

cost factors. Structure cost must also be considered in preliminary design and 

the proposed hydraulic computation interfaced with the THYSYS System would enable 

him to pass data for the sizing and cost estimates on drainage structures within 

this run. 

A feature that has been added in the bridge design subsystem of RDS which 

computes the vertical clearance on the structures would have been berieficial to 

the designer in this run. 

Third Run 

Review of the output from the second run would enable the designer to make 

any changes he may desire. Usually the changes would be restricted to changes of 

profile grade. This type of revision can be made with a small amount of input 

for this run. 

In run two the design passes under the cross road at Station 340+00. For 

run three the designer wanted a comparison of a design which passed over the 

cross road. The designer accomplished this comparison by deleting the existing 

vertical alignment and design exceptions for the main lanes and entering new 

data. A new design output and cross-section plots were also requested for this 

design. The input data is shown below. 

DISTRICT •. __ RES. ND, __ 

I.P.E, __ PROJ.~. __ 
CO, KWY. ___ _ 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

DESIGN DATA DELETE INPUT FORM 

DATE __ _ 

MEDIAN SLOPE S~~~~~L DESIGN OMPACTION AND 
SELECTION EXCEPTION FACTOR QUANTITIES BALANCE MAXIMUM 

GRADE' SLOPE 



DIS1RICT._._ 
. _______ ._ ... I IlOJ .... 

CO. HWY .•. 

FIRST SECOND 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

PROFILE GRADE INPUT FORM 

VERTICAL 
P.I. 

VERTICAL VERTICAL HFIl VERT. 

ELEVATION 
CURVE CURVE CORR. TOl ER. 

DISTRICT ___ RES. NO. __ 
I.P.E. ___ PROJ. __ _ 

CO. HWY. __ _ 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

DESIGN EXCEPTIONS INPUT FORM 

~~~~--~----~--~ 
0.0 AREA 

STATION 

0.0 AREA 

STATION 

DISTRICT ___ RES. NO. __ _ 

I.P.£. PROJ. __ _ 
CO. HWY. ___ _ 

TO 

BASELINE 

STATION 

DISTRICT ___ RES. 1110 __ _ 

AHEAD 

STATION 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

EARTHWORK REQUEST INPUT FORM 

TEXAS HIGHWAY DEPARTMENT 

TIES ROAD DESIGN SYSTEM 

SHEf T. 

DIIH 
PHU'ARfD BY ____ ._~_. 

SHEET __ OF __ 
DATE ____ _ 

PREPARED BY __ _ 

SHEE·, ___ OF __ _ 
OATE ____ _ 

PREPARED BY ___ _ 

AUXILIARY 

LISTINGS 

SHEcET __ OF __ 
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Actually such a comparison might involve alignment changes on the frontage 

road' and revision of hydraulics. The flexibility of RDS offers opportunity to 

redesign on any such basis to refine the detail of design and to use the powerful 

graphics capability for preparing schematics for hearings or other reviews. The 

comparison of any other route or alignment would be a similar process and the 

results of each could be retained and compared as necessary. Also, much of the 

data generated for this preliminary type design would be useful in a final design 

using the full capabilities of RDS. 
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Conclusions and Recommendations 

RDS Version 4.0 has been shown to be a very flexible tool for use in all 

facets of engineering studies of a project and for communicating with the public 

and public agencies through the use of graphics. This version gives the designer 

access to all of the RDS capabilities including the extensions which have already 

been accomplished. Contributions of the system to the socio-economic and environ

mental studies for a project have also been noted. An important point which was 

established in the course of the study is that more precise design must take place 

at the preliminary stage than in the past because of the increased review activities 

in the development of highway projects. 

The proposed extensions to RDS for prel"iminary route location and design offer 

to enhance the flexibility of RDS as a tool, reduce designer input to accomplish 

preliminary designs and give him better or easier access to the system. These 

proposed extensions are repeated here: 

1. Line printer plot of profiles and/or cross-sections 

2. Line printer plot or digital plot of catch points 

3. Plot command for plotting offset lines either parallel to centerlines 

or connecting pairs of offset points 

4. Automated cost tabulations 

5. Generation of data required for designing hydraulic structures 

6. Automation and reduction of the amount of input design data required 

7. Evaluation of level of service, operation costs, noise pollution and 

air pollution. 

They are listed in the order that they should be approached based on need, practi

cality and ease of accomplishment. The first three can be justified on these 

bases and should be accomplished at an early date. The remainder of these en

hancements need to be more specifically designed and studied from the standpoint 

of cost benefit. 

" 
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The possibilities for use of RDS in preliminary location and design are very 

broad and have by no means been covered in this discussion. The best approach 

to discovering this broad range is through applying the system in actual pre

liminary design cases. The thorough evaluation of more alternatives through use 

of RDS will serve to produce safe, fast, and efficient transportation. 




