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Abstract

The U.S. Army Corps of Engineers (USACE) is in need of a centralized
repository of standardized Building Information Modeling (BIM) Objects.
This repository is needed to serve as the BIM Object Library to be utilized
by architects and engineers on architectural and engineering federal
design projects. The U.S. has more than 109,000 registered architects and
820,000 licensed professional engineers that could potentially have access
to this BIM Object Library. The CAD/BIM Technology Center has
currently harvested more than 8,500 BIM Objects from USACE districts.
It is expected that the USACE BIM Object Library will grow to more than
35,000 BIM Objects based on the existing content being managed by each
individual USACE district.

The CAD/BIM Technology Center’s research shows that the content
management system solution needs to provide BIM objects that contain all
the information required to design, find, locate, specify, interrogate, and
analyze the represented product. The study also shows the solution should
provide an intuitive interface which allows users to easily retrieve the BIM
objects that meet a set of user defined criteria. Furthermore, the solution
should verify the BIM Objects selected for inclusion into the USACE BIM
Object Library comply with the advanced modeling object standard.
Finally, the study shows that the solution should be capable of efficiently
and effectively managing and querying at least 5 million parameters and
associated values.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to
be construed as an official Department of the Army position unless so designated by other authorized documents.

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.
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Preface

This study was conducted for the USACE Headquarters under Project
Number K6HK65, “USACE BIM Object Library.” The technical monitor
was Mr. Andrew H. Ross.
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Development Center, Information Technology Laboratory (ERDC-ITL). At
the time of publication, Mr. Edward L. Huell Jr. was the Chief of the
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Chief of the SEID, Ms. Patti S. Duett was the Deputy Director of ITL, and
Dr. David A. Horner was the Director of ITL.

The Commander of ERDC was COL. Teresa A. Schlosser and the Director
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1.1

1.2

Introduction

Scope

The U.S. Army Corps of Engineers (USACE) is in need of a centralized
repository to manage potentially tens of thousands of standardized Building
Information Modeling (BIM) Objects, so that objects can be utilized by
architects and engineers on federal design projects. In response to this need,
the USACE BIM Object Library (UBOL) was developed.

The mission of the UBOL is to provide USACE architects, engineers, and
BIM users with a resource that has a catalog of standardized building
information modeling objects that can be readily input into a building
information model during the design phase of a construction project.

This enterprise-level solution provides content that is sanitized,
standardized, vetted, and organized in a centralized repository. This
content management solution provides users the ability to access content
that has been developed within any part of the USACE enterprise by the
users defining specific or general search criteria. This solution also
provides the USACE with a better method of managing large volumes of
BIM Objects from across its enterprise and provides a mechanism for
USACE to utilize when updating enterprise content with current
architecture, engineering, and construction industry standards.

Purpose

This UBOL User Guide is intended to be a resource that will increase the
effectiveness of user defined searches. Thereby, increasing the user
efficiency while utilizing the USACE BIM Object Library. The guide will
better equip users to find specific content without prolonged use of valuable
time and effort. The guide defines recommended workflows to perform
searches that will yield prudent search results based on the needs of the
user. It defines a workflow with an approach that will yield general search
results and also defines an approach that will produce more specific search
results. The workflow that produces general search results is more suited to
the novice BIM user, whereas the workflow which produces the more
specific search results is geared towards the more experienced BIM user.
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1.3

Process overview

This content management system allows users to search for content from
across the USACE enterprise based on the user defined search criteria.
Users are able to compare the details of multiple BIM objects side-by-side,
and select which BIM Objects they want to download for use in their
design projects.

The CAD/BIM Technology Center recommends either of the two search
methods indicated below to be used when performing searches within the
UBOL. Users with a beginner’s knowledge level of BIM may find it more
user friendly to perform searches via the Workflow “A” method, while the
more advanced users of BIM may find it more user friendly to perform
searches via the Workflow “B” method.

e Workflow “A” — a generalized search method
e Workflow “B” — a refined search method
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2 Workflow “A”

2.1 Workflow description

Workflow “A” is a search method that users can utilize when general
search results are desired. This method does not require a knowledge of
the assigned category for the object that is being sought by the user. Users
can also refine the search by entering a keyword into the search engine.

2.2 Step1l

To search the entire repository, select “No Category.”

e Procedures for Step 1

o Click the pull-down menu that is for the category bar (Figure 1).
o Click on “No Category.”
o Wait approximately 15 — 30 sec for the content to populate.

SCREEN CAPTURE

SCREEN CAPTURE

CAD-BIM i

TECHNOLOGY CENTER
-Category Bar

HOME ABOUTUS ARCHTVE TDATMING  [VINTS/CALENDAR UBOLTUTORIAL COMMENTS

For Review: USACE pfM object Library (UBOL)

Category b
Family Name

Thumbnail Category Link View
Search... Xj¥

No records found.

Figure 1. Screen capture that identifies the location of the category bar.
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2.3 Step2

To refine the search, enter a keyword.

e Procedures for Step 2

o Inthe search bar, enter a keyword to refine the search (Figure 2).
o Wait approximately 5 — 15 sec for the content to populate

SCREEN CAPTURE

CAD-BIM

TECHNOLOGY CENTER

SCREEN CAPTURE INFO.

For Review: USACE BIM Object Library (UBOL)

No Category i
Family Name «
Thumbnail Category
oval Xy
a0
}[ Door_Single_Decorative_4FlatPanels_IHalf... Doars
ﬁﬁ“,* Cross_Oval_Conical USACE Duct Fittings

Link

Download

Download

HOME ABOUTUS ARCHIVE TRAINING EVENTS/CALENDAR UBOLTUTORIAL COMMENTS

View

View Details

View Details

-Search Bar

Figure 2. Screen capture that identifies the location of the search bar.

24 Step3

This step allows the user to review search results by scrolling through the
general information associated with the objects yielded from Steps 1 and 2.

e Procedure for Step 3

o Place the cursor in the results window (Figure 3).

a. If the search yielded too many BIM Objects, but the user is now
able to determine the desired BIM Objects category, the user
should now begin searching utilizing the Workflow “B” method.

o Scroll up and down to review results.
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SCREEN CAPTURE

CHD-BIfmM

TECHNOLOGY CENTER SCREEN CAPTURE INFO.

HOME ABOUTUS ARCHIVE TRAINING EVENTS/CALENDAR UBOL TUTORIAL COMMENTS

s
No Category X Z -Results Window

Family Name:
Thumbnail
oval

&7 | Tap Oval Conical USACT Duct Fittings | Download View Details | =

Tap_oval_shoe_USACE Duct Fitings - Download View Detalls

Category Link View

Tap_Oval_Straight_USACE Duct Fittings = Download View Details

Tet_Oval_ConicAl_USACF Duel Fillings | Downlesd Views Delails

Tee_Oval_Lateral_Conical_USACE Duct Fittings = Download View Details

Tee_Oval_Lateral_USACE Duct Fittings  Download View Details

lee_Oval_shoe_USACE Duct Httings | Download View Details

Figure 3. Screen capture that identifies the location of the results window.

2.5 Step4d

Viewing BIM object specific details allows the user to open a new window
and view many parameters and values associated with the selected BIM
object.

e Procedure for Step 4

o Click on “View Details” of a BIM Object to see more information
about the object or double click on the name of the object (Figure 4).

SCREEN CAPTURE

CHD-BIM SCREEN CAPTURE INFO.

TECHNOLOGY CENTER

ABOUTUS ARCHIVE TRAINING

For Review: USACE BIM Object Library (UBOL) -View Details Links
No Category o
Family Name
Thumbnail Category Link View
oval I
@ Tap_Oval_Conical_USACE Duct Fittings  Download viewliails |~
»
er] Tap_Oval_Shoe_USACE Duct Fittings Download View De
¢ :‘ Tap_Oval_Straight_USACE Duct Fittings ~ Download View Dets
& Tee_Oval_Conical_USACE Duct Fittings ~ Download View Detaild
€ Tee_Oval_Lateral_Conical USACE Duct Fittings  Download View Detafls

Figure 4. Screen capture that identifies the locations of the view details links. Users can click
the “View Details” links of multiple BIM Objects in order to open multiple windows and
compare objects side by side.
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2.6 Step>5

Reviewing the Detail Information Page allows the user to review all
captured information associated with a given BIM Object. The user can
scroll horizontally to view all data associated with the particular object.

e Procedure for Step 5

o Use the horizontal scroll bar to view all parameters and values
associated with the selected BIM Object (Figure 5).

SCREEN CAPTURE
TECHNOLOGY C!NTER SCREEN CAPTURE INFO.
For Review: USACE BIM Object Library (UBOL) |
= -Horizontal Scroll Bar
=]
D D Door_Single_Decorative_4FlatPanels_1 HalvaaIGl?:I"sdéi
{3 Dawnload Family

Family-Type T0)

category Type Name 7nd Rall Backser | Always verrical
448293:440045 s

... Doors

ANAIYTIC CONSTTUCTIC ArrayRIbS

446393:449047
448393:449049
448393:449051
aaias:a99001
448393:449055
118393:119057

e... Doors

. | Doors
... Duors 30" x 84"
naors A x B0

>_De... Doors 36" x 80"
- De... Doors

34" x 80"

>

Figure 5. Screen capture that identifies the location of the horizontal scroll bar.

2.7 Step6

Downloading Content allows the user to have the desired content on their
workstation after reviewing the search results.

e Procedures for Step 6

o Identify the BIM Objects to download.

o Click the download button for each BIM Object that is desired to be
downloaded (Figure 6).
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SCREEN CAPTURE

CHD.BIm SCREEN CAPTURE INFO.

TECHNOLOGY CENTER

l — -Download Button

For Review: USACE BIM Object Library (UBOL)

Please forward any comments about the
e objects in this library to Andrew Ross at the
oo following e-mail address:

H H Door_Single_Decorat# _4FIatPaneIs_1HaIvaaIGI%"sdée_vﬁéfﬁmc'dre"'m‘l
(2 Download Family

Family:Type ID Family Name: Category Type Name: 2nd Rail Backset | Always vertical Analytic Constructic ArrayRibs
448393:449045 Door_Single_De... Doors 36" x 84"
448393:449047  Door_Single_De... Doors 34" x 84"
448393:449049 Door_Single_De... Doors 32"x 84"
448393:449051 Door_Single_De... Doors 30" x 84"
448393:449053 Door_Single_De... Doors 30" x 80"
448393:449055 Door_Single_De... Deors 36" x 80"
448393:449057 Door_Single_De... Doors 34" x 80"

Figure 6. Screen capture that identifies the location of the download button.
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3 Workflow “B”

3.1 Workflow Description

Workflow “B” is a searching method that users can utilize when more
refined search results are desired. This method does require a better
understanding of how BIM Objects are organized in the native authoring
software tools. Also, a working knowledge of the desired characteristics of
the object being sought equips the user to perform the refined searches
based on user specified criteria.

3.2 Step1l

Selecting a “category” allows the user to scroll and browse all available
objects in a particular category. Users are then able to browse all available
objects of the selected category in the results window (Figure 7).

e Procedures for Step 1

o Click on the pull-down menu for the category bar (Figure 7).
o Click on the “desired category.”
o Wait approximately 15— 30 sec for the content to populate.

SCREEN CAPTURE

' HD.BIm SCREEN CAPTURE INFO.

TECHNOLOGY CENTER

-Category Bar

HOME ABOUTUS ARCHIVE TRAINING EVENTS/CALENDAR UBOLTUTORIAL COMMENTS

-Results Window

For Review: USACE BIM ObjectHbiary (UBOL)
Category o
Family Name
Thumbnail Category Li View
Search... X

No records found.

Figure 7. Screen capture that identifies the location of the category bar and the results window.
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3.3

Step 2

Refining the search by identifying parameters allows the user to specify
search criteria, which will in eliminate objects that do not meet the
identified criteria (Figures 8 and 9). Parameters may include things such
as width, height, depth, assembly code, fire rating, material, function, etc.

e Procedures for Step 2
o Click on the “Add Parameter” button (Figure 8).
o Select one or more parameters from the dialogue box (Figure 9).
o Then, click on the “Add Params” button at the bottom of the
dialogue box (Figure 9).
o Next, select a value for each selected parameter.
a. Click on select value (Figure 10).
b. Click on the 3 dots button (Figure 11).
c. Select one value from the “Select value” dialogue box.
d. Then, click the “Select Value” button (Figure 12).
e. Repeat procedures a — d for each selected parameter.
o Preview the results in the results window.
a. Please note that users have the option to modify the results by
adding or removing parameters and values.
b. To remove parameters and values, click on the red circle next to
the parameter and value set that is to be removed (Figure 13).

SCREEN CAPTURE

< CAD-BIM

TECHNOLOGY CENTER SCREEN CAPTURE INFO.

T TFUINTS/CAITNDAR  UROI TUTORTAI  COMMINTS

| — -Add Parameter

Button

Figure 8. Screen capture that identifies the location of the “Add Parameter” button.
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SCREEN CAPTURE

CHD-BIfN SCREEN CAPTURE

TECHNOLOGY CENTER
INFO.

AROUT IS ARCHIVF TRATNTNG FUFNTS/CAIFNDAR  UROI TUTORTAI  COMMENTS

For Review: USACE BIM Object Library (UBOL)

Doors ~

| —-Parameter Dialogue
Box

Family Name
Thumbnai

EO0@E

| -Add Params
Button

COO08O

10080

EEE

Figure 9. Screen capture that identifies the parameter dialogue box and the “Add
Params” button.

SCREEN CAPTURE

CHID-BIfn SCREEN CAPTURE

TECHNOLOGY CENTER

INFO.
TS
e
BT x -Select Value Buttons
T [ T —— -
- <
&=

Door_180Degraeswing_USACE Doors. Downlasd isw Datsils
1anr_isfold_seanel_tieressedeanel_USACH Doars Downlaad \iew vermis

Doui_Biful_4Panul RetwssudPanul_USACE  Dours Duwnlusd Misw Dalails

[ Downlesd isw Datsils
o owninad e 1ara
Do pownload Micw Dorails

Figure 10. Screen capture that identifies the locations of the “Select Value” buttons.
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SCREEN CAPTURE

CHD-BIfn SCREEN CAPTURE

TECHNOLOGY CENTER INFO.

HOME  ABOUI US ARCHIVE IRAINING EVENIS/CALENDAR UBOL IVIORIAL  COMMENIS

For Review: USACE BIM Object Library (UBOL)

2 ——- 3 Dot Button

Family Name

Catayon Link View
Scarch... x|~

Casedopening_HMFrame_Usace Doors pownload view potails
Dour 180DuureuSwinG USACE Doors Bownlosd View Dutails
Door_Bitald_2Pansi_RecsssedPansl USACE | Doors Downlasd Visw Dastails

foars Bowniand

Door Curlsinwall Sindle Gloss Flush USA_ | Dowis [m——

Door_CurtsinWall_Double_Gisss_Midrail_US_. | Doors Downlasd Visw Dstais

anr_Curranwall_Donhle_(iass_(KAact tanrs Bowninzd

3 =3

US Army Corps
A A

Figure 11. Screen capture that identifies the location of the 3 dot buttons.

SCREEN CAPTURE

CHD-BIfn SCREEN CAPTURE

TECHNOLOGY CENTER INFO

IRAINING  EVENIS/CALENDAR  UBOL IUIORIAL  COMMENIS

- Select Value

Family name

Thumbnail View N
e P Dialogue Box
= e
N SO | ——
e

-Select Value Button

Door_180Degreeswing_L

(]

Dout Bifuld 4Panul Ruce

Danr_Currmnwai_sangie ([

Door_curtoiwall_Diouble_slass_MIdrall_Us.. | Doors Download Miew potalls

Figure 12. Screen capture that identifies the “Select Value” dialogue box and the
location of the “Select Value” button.
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SCREEN CAPTURE
0 CHD-BIfn SCREEN CAPTURE
T I——————
e ———
- Red Circles

Figure 13. Screen capture that identifies the location of the red circles.

3.4 Step3

Reviewing Search Results allows the user to view the name and image of
the objects identified in the search results. It also gives the user the option
to download content.

e Procedures for Step 3

o Place the cursor in the results window (Figure 14).

o Scroll up and down to review.

o Optional: To refine the search results even further, type a keyword
in the search box above the search results window. This performs a
search based off the names of the objects (Figure 14).

SCREEN CAPTURE
CHD-BIfh SCREEN CAPTURE
TECHNOLOGY CENTER INFO.

HOMI.  AbuUT UC  ADCHIVE  TRAINING  EVENTS/CALENDAR  UBOL TUTORIAL  COMMENTS

For ttevlows USACE 818 Objoct §ibrary (1O
No ¢ategory
Farily Name

1 yfmbnai
oval

—— -Results Window

g Iy e [, | [t [ -Search Box
Tap Oval Shoe USACE Duct Fittings  Download | View Details
Tap_Oval_Suaighl_USACE Ducl Fillings  Downlosd View Delails
co_Oval_comical_tsa it bmings | Downiond | wiew tcrus
Tee_Oval_Lateral_Conical_USACE Duct Fittings ~ Downicad  View Details
Tee Oval Laleral USACE Duct Fillings  Download | View Delails
& Tee_oval_shoc_USACE Duct Fittings  Download view Detalls

Figure 14. Screen capture that identifies the location of the results window and the

search box.
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3.5 Step4d

Viewing BIM Object Specific Details allows the user to open a window and

view many parameters and values associated with the selected BIM Object.

e Procedure for Step 4

o Click on “View Details” of a BIM Object to see more information

about the object or double click on the name of the object (Figure 15).

SCREEN CAPTURE

CHD-BIM SIS

TECHNOLOGY CENTER

HOME ABOUTUS ARCHIVE TRAINING EVENTS/CALENDAR UBOL TUTORIAL COMMENTS

-View Details Links
For Review: USACE BIM Object Library (UBOL)
No Category i
Family Name
“Thumbnail category Link View
oval i

e Tap_Oval_Conical_USACE Duct Fittings  Download view #Gils |~

Tap_Oval_Shoe_USACE Duct Fittings ~ Download View Detai

Tap_Oval_Straight_USACE Duct Fittings  Download View Detai

Tee_Oval_Conical_USACE Duct Fittings ~ Download View Details

Tee_Oval_Lateral_Conical_USACE Duct Fittings ~ Download View Detal

Figure 15. Screen capture that identifies the locations of the “View Details” links.
Users can click on these links of multiple BIM Objects to open multiple windows and
compare objects side by side.

3.6 Step>5

Reviewing the Detail Information Page allows the user to review all
captured information associated with a given BIM Object. The user can
scroll horizontally to view all data associated with the particular object.

e Procedure for Step 5

o Use the horizontal scroll bar to view all parameters and values
associated with the selected BIM Object (Figure 16).
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3.7

Fur Review: USACE BIM Object Library (UBOL)

i 9

50

D D Door_sSingle_Decorative_4FlatPanels_1HalfovalG
(% Downioad Family,

440091: 449045
448393:449051
118393:119053
4483931449055
4444248900/

SCREEN CAPTURE
CHD-BIfT SCREEN CAPTURE
TECHNOLOGY CENTER INFO.

—-Horizontal Scroll Bar

Figure 16. Screen capture that identifies the location of the horizontal scroll bar.

Step 6

Procedures for Step 6
o Identify the BIM Objects to download.

o Click the download button for each BIM Object that is desired to be

downloaded (Figure 17).

SCREEN CAPTURE

Downloading Content allows the user to get the desired content on their
workstations after reviewing the search results.

CAD-BIM

TECHNOLOGY CENTER

For Review: USACE BIM Object Library (UBOL)

Please forward any comments about the
| objects in this library to Andrew Ross at the
oo following e-mail address:

HU Door_Single_Decorative FIatPanels_lHaIvaaIGI?a’lng.;.e_wﬁgff@?rdC'dren'rm|
(2 Download Family

Family: Type ID Family Name Category Type Name 2nd Rail Backset ~ Always vertical Analytic Constructic ArrayRibs
448393:449045 Door_Single_De... Doors 36" x 84"
448393:449047 Door_Single_De... Doors 34" x 84"
448393:449049 Door_Single_De... Doors 32" x 84"
448393:449051 Door_Single_De... Doors 30" x 84"
448393:449053 Door_Single_De... Doors 30" x 80"
448393:449055 Door_Single_De... Doors 36" x 80"
448393:449057 Door_Single_De... = Doors 34" x 80"

SCREEN CAPTURE
INFO.

—-Download Button

Figure 17. Screen capture that identifies the location of the download button.
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