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Developing a Visual Electronic
Design and Specifications
System

Objectives

- Create agraphical system that can help designersand contactors visual-
ize projects more clearly and construct them more efficiently.

- Turn paper-based design standards and construction specificationsinto
a visual electronic reference library (ERL) or object-oriented design
and specification (OODAYS) system.

Problem Statement

Currently, individuals including designers, contractors, and ownerslearn
about a project’s requirements by studying a combination of paper and
electronic copies of the construction documents, including the drawings,
specifications, road and bridge standard drawings, design criteria, con-
tracts, addenda, and change orders. This can be a tedious process since
one needs to go back and forth between the various documents to obtain
information about the entire project.

Object-oriented computer-ai ded design (OO-CAD) isan innovative tech-
nology that can bring a change to this process by graphical portrayal of
information. OO-CAD allows users to point and click on portions of an
object-oriented drawing that are then linked to relevant databases of in-
formation (e.g., specifications, procurement status, and shop drawings).

Technology Description

Visual ERL

Building an electronic reference library isapractical starting point in de-
veloping avisual design standards and construction specifications system.
An ERL includes 3D objects that are linked to 2D drawings. An ERL
provides an index that can be used as a database interface for standard
designs and specifications. This approach can minimize the time and ef-
fort that would be required to devel op anew database. In addition, existing
ERL users would be able to easily transition into a full-scale OODAS
system in the future.

lowa' sERL currently hasindexed all first-level sectionsof lowaDOT and
Statewide Urban Design and Specifications (SUDAS) standards and speci-
fications.
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OODAS System

An object-oriented design and specifications system
consists of scenesthat portray typical features of high-
way and bridge construction. Urban scenes contain
arterial streets, collector streets, and local streets. Ru-
ral scenes contain varioustypes of highways (freeway/
expressway, super-two/two-lane highway), transitional
facilities, and ramps and loops. Each element consists
of many objects grouped in levels of complexity.

Implementation Benefits

- Withavisual electronic design and specification sys-
tem, all parties involved in transportation projects
(including DOT design engineers, specification writ-
ers, inspectors, and contractors) can access all of the
design standards, specifications, and other project
information simultaneously using a 3D graphical in-
terface.

- A visual electronic design and specification system
provides a smoother integration of urban and state
DOT specifications and design standards.

- A visual electronic design and specification system
allows for a more centralized specification and de-
sign standard process, thus saving resources.

- Withavisual electronic design and specification sys-
tem, design and specification information can be
released faster.

Implementation Readiness

- A project-specific demonstration, theiRoadPlan (in-
telligent road plan), will be developed in Phase 1 of
this research. An electronic version of the project
drawingswill include certain object-oriented features,
including 2D electronic road standards, photographs
of good and bad installation examples, links to bid
items, and pop-up windows to show items such as
detailed notes and cross-section profiles.

- Training workshopswill be needed to explain how to

use the visual electronic design and specifications
system that is developed and address any questions
and issuesthat arise.
Someone with knowledge in 3D modeling applica
tions will need to perform regular maintenance and
make periodic updatesto the system. An internet-ac-
cessible approach to interacting with the design and
specification system will ensure that users are using
the most current version.
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DETAIL "A’
RAILROAD APPROACH DETAILS

ESTIMATED PROJECT QUANTITIES

81AS I I

ew o, | woesr | DESCRIPTION o |
701 -0850001 | CLEAR+GRUBE
TR 2710075 | EHeAvATION, €L T R RBGRRE | ov ]
102-2710080 | EXCAVATON. CLUO. WASTE

105-8425015 | TOPSOL, STRIP, SALVAGE+S!

COMPACTION W/ MOISTURE+

STY_CONTROL
SUBGRADE_STABILIZATION MATERIAL, POLYMER GRID
NODIFIED_SUBBASE

ST0/S—F_PCC_PAVT. CL C CL 3. 7"

STO/S—F PCC PAVT. CL M CL 3, 7

301 PCC_PAVT SAMPLE
2401-6745650 | REMOVAL OF EXISTING STRUCTURE
2401-6745760 | RMVL_OF INTAKE
2401-6745980 | RMVL_OF UTILITY_ACCESS
2502-8213208 | SUBDRAIN, PVC, STD, PERFORATED, &~
| 2502-8220183 | SUBDRAIN OUTLET (RF-19C)
2503-2460010 | INTAKE, TYPE M-A
| 2503-2460030 | INTAKE, TYPE M=C |
B | 2503-4460040 INTAKE, TYPE M-0. 1

Example of bid item list

2101 Clearing and Grubbing - Wozilla Firefox EEX

File Edit View Go Bookmarks Tooks Help
QOQVLAE bE

Section 2101, Cloaring and Grubbing =

2101.01 DESCRIPTION.

Except for feld fences, trees, shiubs, and grasses which are to be preserved as indicated in the contract documents or s
designated by the Engineer, ll woody and other herbaceous vegetation, field fencas, and rubbish shall be removed from the
tight-ofway and from borraw pits furished by the Contracting Authorty.

2101.02 CONSTRUCTION.

Unless othenvise shown in the contract docurnents o ordered by the Enginesr, the area within the need line, or the enire
tight of way including borow pits and the area covered by embankments shall be cleared and grubbed. All of this material
which is rsmoved from the project shall remain the property of the Contractor.

Material from clearing and grublying may be bumed in accordance with IAC 567-23.2 and additional local ordinances. The
unburned materials may be buried on State of lowa right of way at locations approved by the Enginger.

Material fiom clearing and grubbing may be processed by such means as chipping of logs, down timber, or brush, for
mulching material, or salvaging of logs and down timber for frewnod. Other vegetation including com stubble may be disked
into the existing ground surface.

Materials flom clearing and grubing, other than field fence, that is nat handled an the projct shall be hauled to a "yard
waste” landfill.

Fisld fencs shall be removed from the project and may be depositsd in an appropriats landil

This work shall be classified as follows: ﬁ

Done
—

Example of standard specifications section
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