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Notice

This software has been prepared by the ATC-58 Project Team to assist interested parties in
obtaining an understanding of the methodology as it is being developed, and to facilitate
comment and feedback to the project team on its further development. The data included in this
software are incomplete at this time, are not necessarily appropriate for use in actual projects, and
should not be used for that purpose. This software will be subject to further revision and
enhancement as the methodology is completed in future years.
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Introduction

Performance Assessment Calculation Tool (PACT) is the computational companion to
the ATC-58 35% Draft Guidelines. PACT provides a user-friendly platform for scenario-
based, intensity-based, and time-based loss calculations. It can accommodate results
obtained from nonlinear response history analyses as well as simplified analyses.

PACT provides three basic but integrated functions:

1.

Gathering and organizing building information, fragility functions and demand
parameters;

Performing loss calculations using the PEER PBEE methodology; and

Providing overall and performance group specific loss information obtained from the
above calculations.

The PACT user interface is coded in Microsoft Visual Basic and its computational engine
is coded using a mixture of FORTRAN and Visual Basic routines.

2 Hardware and Software Requirements
In order to use PACT you need a PC with the following minimum software and
hardware:
1. Microsoft Windows 2000, NT, XP, or Vista operating system
2. 200 MB of available hard disk
3. A Pentium 500 MHz or faster CPU
4. 256 MB of RAM
5. An XGA or better monitor (1024x768 resolution or higher)
3 Installing PACT Beta meac 1o/ x|
File Edit View Favorites Tools Help | f,‘
Insert the ATC-58 CD-Rom disc in - ~ »
) . ack ~ | |~ _/ Search olders T -
your PC’s CD drive and double-click Qe O -7 | s i ad
the PACT folder. Then double-click ~ ‘==loio-pact _ &
the Setup icon with the red cube to its ("< I — I
Ieft, Files Currently on the CD
. . ) [CHDATA File Folder
The installation process begins and Saract File Falder
yOU W|” see the fO“OWing screen: lﬂﬂAnnualized_Lnss_Calculaﬁon_... 195KB Microsoft Word Doc...
T_-PACT BETA CORRECTIVE ACT... 82KB Adobe Acrobat Doc...
i ff ffta User Guide 5-24-0... 357KE  Microsoft Word Doc...
< .Setup.exe 866 KB  Application
1| | i
|6 abjects 4
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PACT Program and Daia lnsiallar [FN-05-

Click "System" to check system compatibility. Your need a Windows 200, XP, or later

for PACT-Beta to work. Once you have clicked “System” the “INSTALL” button
becomes available.

Main

Minimum System Requirements:
General:

Windows XPi2000
250 MB of available disk space
Pentium 500 Mhz or faster CPU

Click "INSTALL" and then make sure you install both the Program and the Data.
Installation of the program and data may take several minutes. Please follow the
instructions during the installation and click "Exit" at the top right hand side once both
the program and data have been installed.
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Main

PACT

Beta 1.0

You need to install both the progarm and the data
for PACT to work. If you change the default
installation path, make sure you install both the

data and the program in the same directory.

1. Click here to install the program.
2. Click here to install the data.

PACT Program and Dala lisialler (FN-05-24-2007)

Once the installation is completed, a shortcut to PACT is placed on your desktop that you

can use to access the program.

PACT-Beta
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4 Using PACT

Once you start PACT a splash screen appears for a few seconds. You can terminate the
splash screen earlier by clicking it. Once the splash screen disappears, if you are using

PACT for the first time, you are asked to personalize PACT for your use and then the
PACT Control Panel is displayed.

Perfor Calculation Tool
Beta Version 1.0, Released May 24, 2007

ATC-568 Guidelines for Selsmic Peformance
Asgessment of Duildings

% FEMA

4.1 PACT's Control Panel

PACT Control Panel is the focal point of your activities when you use the program. You
will come back to this panel before and after completion of each task.
%V DACT BETA 1.00 - Project [ESTER =)

=1 File v L& hep - m Exit

Edit General Info | Pleaze Click to Enter the Mecessary Information

Edit Building Irnfo l Pleaze Click to Enter the Meceszary Information

Fragility Functions

[ Fragility Function Library l Please Click if You Want to Yiew, Change, or Add

Edit Perfarmance Groups l We Will Get to This Later

Import dnalyzis Bezultz For Al

We Will Get to This Later
Scenario or Intensity Assezsments

Perfarm Azzezsment for Al N .
‘ Scenanos or Intenzities ‘ We Will Get to This Later

Time Based Aszessment

Define Hazard Curve and
Azzociate it with Warious Intensities

We Will Get to This Later

Perform Time Based Assessment

We Will Get to This Later
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There are three menus on the menu bar at the top of the panel. Click File to start a new
project, open an existing project or save the project you are working on. You can also use
Save As to save your project under another name.

==y File * (8 Help

MNew

Open

Save

Save As .

Delete Scratch Files

Exit

Exit terminates PACT. Help will provide you with access to the User Manual and other
useful information (not functional in the Beta release).

4.1.1 Edit General Information

Use this button to add/edit/review general information regarding the project you are
working on.

P! DACT Beta 1.00 - General Info Sl

Firm Name and Address:

Phone:  Féax: E-Mail:

General Information:

Project ID: E »arnple Office Building
Project Description: 3 Stary SMAF office building located in Berkeley, CA
Cliett: IATC
Engineer: |Joe Enginesr
Return Cancel
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4.1.2 Edit Building Information

Use this button to add/edit/review basic building information such as number of stories,
occupancy type, and structural system. PACT Beta comes with two occupancy templates
but is easy to add others as we will see later. You enter/select the most typical values for
your building in the upper part of the form and PACT fills these values on the table
shown in the lower part of the form. At any time you can change the tabulated values in
the table by clicking on the corresponding cell. For example, if you have a 10 story
building with the first floor height of 20 ft, second floor of 16 ft and other 8 floors of 13.5
ft., you will enter 13.5 ft as the moist typical height and then go to the table and correct
the values entered for the first two floors.

You can also treat the table as an Excel spreadsheet by cutting (using CTRL-C) and
pasting (using CTRL-V) values for a cell or a selection of cells.

IMPORTANT: Selection of Correlated or Uncorrelated status for damage states will
affect the outcome of your loss calculation. Basically, if Correlated option is selected, all
members of a performance group when subjected to a given level of demand are assumed
to be in the same damage state. In contrast, if Uncorrelated option is selected damage
state of members of the performance group is treated as an independent variable subject
to the controlling fragility constraints.

ME' DACT Beta 1.00 - Building Information [E=SEER
Basic Building Information:
Mo. of Stories: ’B— All Damage States are:
" Comelated
Decupancy Template |N0ne j &+ Uncorelated
tost Typical Floor Area [square ft] (20735 Mast Typical Height () 1.5
Mozt Tupical Length of Perimeter ‘W allz [ft.] Mozt Topical Structural System
Direction 1:{332 Direetion 1: |51 [Steel Moment Frames) ~|
Direction 2:{337 Direction 2|51 [Steel Mamert Frames) ~|

Estimated Tatal Building Replacement Cost in .S, Dallars [Structural + [2p000000

Monstructural + Contents]:

Floor 1 | Floor 2 | Floor 3 | Foof
Floor Area (sq. ft.) 22736 22736 22736 22735
Height to Fioor Above (ft.) 14 1.5 11.5 I
Length of Perimeter Walls in Dir. 1 (ft.): 392 392 392 392
Length of Perimeter Walls in Dir. 2 (ft.): 392 392 392 392
FEMA Building Type in Dir. 1: 51 (Steel Moment Fr 51 (Steel Moment Fr 51 (Steel Moment Fr =
FEMA Building Type in Dir, 2: 51 (Steel Moment Fr 51 (Steel Moment Fr 51 (Steel Moment Fr
Plan Dimension in Dir. 1 (ft.): 392 392 392 392
Flan Dimension in Dir. 2 (ft.): 392 392 352 392
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4.1.3 Fragility Function Library

You can use this button if you want to view, edit, or add to the fragility functions
supplied with PACT.

PLEASE BE EXTREMELY CAREFUL WHEN EXPERIMENTING WITH THE
FRAGILITY FUNCTIONS BECAUSE ANY CHANGES MADE HERE CAN
RADICALLY CHANGE THE OUTCOME OF YOUR LOSS ANALYSIS. WE
RECOMMEND THAT YOU MAKE A BACKUP OF THE “\ATCCURVES” FOLDER
SUPPLIED WITH PACT BEFORE MAKING ANY CHANGES TO THE FRAGILITY
FUNCTIONS.

5 PACT Beta 100 - Fragilty Library _—

Examine Fragility Curves:

D Fragility Name | Description of unit -~
I B1035.000 [Post 1994 welded steel moment frame  Specific user input of no. of joints (each side of column counts as a joint at interior
B2011.003a |Exterior Wall OSB and stucco Type 38 Square feet of stucco wall oriented in a specified direction per floar
B2022.001 |Exterior Skin-Glass Curtainwall - Type 1 Full height glass curtain wall made of annealed or xxx glass with square glazed con|
B3011.002 |Exterior Roofing Concrete tile type 2 Sguare feet of roof area
C1011.001a |Interior Walls GWE on Wood studs Linear feet of partition wall oriented in a specified direction per square foot of floor|
C1011.009a |Interior Partitions Type 9a Full height 5/8 inch gypsumboard screwed on metal studs, No slip track or window | j

Edit / Revise or Add a Fragility Curve:

Name: |Past 1954 welded steel moment frame
ID Code B1035.000
Uit Each hd

System or Component: ‘SDEEIHE user input of no. of joints [each side of column cour

Directional Demand Parameter:
¢ Directional " Mot Directional & Story Drift " Acceleration

Damage States:

Description ‘ Median | B
DS-1 |Local beam flange and web budding. 0.03 0.35 | Edit| Delete
DS-2 |D51 plus lateral-torsoinal distortion of beam in hinge region 0,04 0,35 | Edit] Delete

DS-3 |Low-cycle fatigue fracture of beam flanges in hinge region.  0.05 0,35 | Edit] Delete

Add Damage State Redraw

New Fragility | Save | Save As | Load ‘

GEH:; Command1 | Fetumn
L

Fragility functions are listed in the table at the
upper portion of this form. Selecting a fragility
function displays the assigned damage states,
corresponding description, associated median
and dispersion values and a graph of the
fragility function for the defined damage states.
Clicking the graph changes the presentation of
fragilities from cumulative to discrete
probabilities and vice versa.

Each fragility function is defined as either drift o0 L
sensitive or acceleration sensitive. It is also
classified as being directional or non-

Story Drift
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directional. Currently drift sensitive fragilities are all considered to be directional and
acceleration sensitive fragilities are all considered to be non-directional.

If you click Edit corresponding to a damage state you will see a more detailed description
of that damage state, a representative photo and the cost consequence function defined for
the damage state. All these, of course can be changed by the user.

MY Editing DS-3 = | E]
ID Mo, | Description | Damage State
C1011.009a  Ful height 5/8 inch gypsumboard screwed on metal studs. Mo slip track ¢ Ds 3
Deszcnption Repair Measures
Severe damage to gepzum boards and Remove damaged matenalsReframe Median Dizpersion [Bm]
enough damage to metal studs and wallsFepair damaged electricall nstall |04 0.4
TURINErs niew GupT ape, Sand and Paintlncludes
zome door repairslncludes some minor

mechanical repairs

Max Cost Lower Quantity
[12.3z [100
Min Cost Upper Quantity
Image Import Image Delete Image | [10.92 [10000
Cost Dizpersion I
0.3
Consequence
Function
1
w
=y
o
=
w
[=]
&)
S wm mm mm
| Quantity
||
l._ Cancel Return

The unit associated with each cost function is defined as either “each”, “linear feet”,
“square feet”, or “cubic feet.”

I it b

Syste =

Cubic Ft.



4.1.4 Edit Performance Groups

You need to use this button to associate fragility functions to various components and
contents of your building. Please note that there are three tables that need to be filled one
for each horizontal direction and one for non-directional items.

ATC-58 Project
PACT Beta 1.0 User Guide

May 27, 2007

b PACT Beta 1.00 - Performance Group Quantities

B |-

Direction

" Direction 2 " Mon Directional

Fill D ata Bazed on Chozen Template |

Mo, Fragility Unit Performance Group Quantities
Story 1 Story 2 Story 3
(Floor 1to 2) {Floor 2ta 3) | (Floor 3 to Roaf)
B1035.000 Post 1994 welded steel moment frame Each 12 12 12
B2011.003a Exterior Wall 0SB and stucco Type 3a Sq. Ft. 0 a 0
B2022.001 Exterior Skin-Glass Curtainwall - Type 1 5q. Ft. 5488 4508 4508
C1011.001a Interior Walls GWE on Wood studs Ft. ] i} 0
C1011.009a Interior Partitions Type 9a Ft. 7958 6537 6537
Retum l [ Cancel ]
k =
Ta": PACT Beta 1.00 - Performance Group Quantities |E|E|i-1

Direction
- Diiector i e ‘& [V fizeias Fill Data Eased on Chosen Template |

Mo. Fragility Unit Performance Group Quantities

Story 1 Story 2 Story 3
(Floor 1to 2) (Floor 210 3) | (Floor 3 to Roof)
B1035.000 Post 1994 welded steel moment frame Each 12 12 12
B2011.003a Exterior Wall O3B and stucco Type 3a 5q. Ft. 0 a 0
B2022.001 Exterior Skin-Glass Curtainwall - Type 1 Sq. Ft. 5488 4508 4508
C1011.001a Interior Walls GWE on Wood studs Ft. a a a
C1011.00% Interior Partitions Type 9a Ft. 7958 6537 6537
Retum l [ Cancel
k.
':'i:: PACT Beta 1.00 - Performance Group Quantities |E@I&J

Diirection
& [ecien] e 2 o Fill Data Based on Chosen Template |

Mo, Fragility Unit Performance Group Quantities

Floor 1 ‘ Floor 2 ‘ Floor 3 ‘ Roof
B3011.002 Exterior Roofing Concrete tile type 2 5q. Ft. 1] 0 1] 1]
C3032.001 Ceiling Systems Suspended acoustical tile typel 5q. Ft. 22736 22736 22736 u]
D1011.002 Conveying - Hydraulic elevator Each 3 0 1] u]
D3063.000 Roof Mounted Equipment Each 1] i} i] 1
E2022.000 Miscellaneous housewares and art objects Each 0 a a [u}
E2022.004 Home Entertainment Equipment Each o] a a [u]
E2022.011 Desktop Computers Each 57 57 57 0
E2022.011a Servers and netweork Equipment Each 1 1 1 o]
E2022.026a Tall File Cabinet Each 76 76 76 o]
E2022.029 Unanchored Bookcase Each 76 76 76 0
Return l l Cancel

10
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The cells that are entered will be highlighted with a yellow background. You can either
directly fill-up these tables, cut and paste from an Excel or Word table, or have PACT fill
them up based on the occupancy category you choose. No matter what method you use to
fill up these tables, you can always modify the values shown either directly or by cutting
and pasting to represent the final values that best describe your building and its contents.

4.1.5 Import Analysis Results

You will use this function to import the results of various analyses you have performed
into PACT for loss analyses. You can import results of all your analyses regardless of
whether they are scenario-based, intensity-based, or time-based and have PACT process
them all at once. YOU CANNOT, HOWEVER, MIX THE RESULTS OF NONLINEAR
ANALYSES WITH THOSE OF SIMPLIFIED ANALYSES.

- — ~
%! PACT BETA 100 - View Analysis Casc: i W S
Aszseszment Type Analysiz Type
(* Scenario " Intensity * Mon-Linear " Simplified

Thig 5cenariofIntensity Information

Number of Demand 11 Humber of Realizations [2qg
Vectors
Identify Analyzis
Analyzis Number Analpziz ID
|.t‘-\na|_l.Jsis'I ﬂ |M 6.5 event at 15 Km
Add MNew fnalysis Delete Analysis
Analyzis Set
Direction
|Direction1 j |
Sets |IDST1-2(n) | IDST2-3(n) |1D5T34(n) | Accim | Acc2(@ | acc3@ |accrooFig
EQ1 |0.53 0.79 0.73 0.1 0.15 0.15 0.21
EQ2 |0.61 0.81 0.92 0.15 0.22 0.25 0.25
EQ3 [0.62 0.77 0.73 0.08 0.23 0.25 0.23
EQ4 (0.5 0.78 0.73 0.07 0.11 0.12 0.17
EQS5S [0.39 0.75 0.98 0.17 0.22 0.17 0.32
EQ6 |0.55 0.81 0.81 0.08 0.11 0.13 0.19
i EQ7 [0.54 0.79 0.9 0.11 0.18 0.23 0.25 i
n EQ& [0.55 0.74 0.83 0.13 0.19 0.15 0.22
\ EQ9 |0.58 0.78 0.72 0.12 0.17 0.15 0.16
EQ10 |0.43 0.77 0.76 0.12 0.28 0.23 0.24
EQ11 |0.69 0.79 0.98 0.1 0.26 0.28 0.28
| |

Load Save Save bz
Return

Although it is possible to directly enter the values on this form, the best way to supply
this information is to prepare tables containing the information needed using Word ot
Excel and cut and paste them into the table.

Please note that each assessment is classified as Scenario, or Intensity type and analysis
type has to be identified as Nonlinear or Simplified.

11
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For Nonlinear analyses results you need to specify the number of demand vectors and the
number of realizations. For the Simplified analyses the number of demand vectors for
each analysis is set to one and you need to supply the number of realizations and the
necessary dispersion values.

v PACT BETA 1.00 - View Analysi Eﬁ

Delete Analysis
Suto-fill Mon-Directional

ACC 3(g) |ACCROOF (g)

Note that for each analysis there are three tables to be filled. One associated with each
direction and one for non-directional items. You may, however, have PACT fill in your
non-directional table by placing the maximum values obtained from directional tables in
each corresponding non-directional cell.

You can define as many number of analyses as you want. If you intend to perform a time-
based assessment later, you need a minimum of three sets of analyses for the PACT
time-based performance assessment to work..

12
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4.1.6 Perform Scenario or Intensity-based Assessments

Click this button for PACT to start performing its computations. Depending on the speed
of your computer, PACT computations may take anywhere from a few seconds to several
minutes. Once PACT has performed its computations the loss assessment results are

presented in terms of a graph and a bar chart. You can select the results of the particular
analysis you are interested in from the drop-down menu at the left top corner of the form.

ﬁ: PACT Beta 1.00 - Single Scenario/Intensity Non-Linear Results - Damage States Uncorrelated |E‘E|éj
Individual Performance Groups
1
i N PG:1 - Exterior Skin-Glass
AHGBJS!S 5 — Curtainwall - Type 1
Ainalysis © PG:Z - Interior Pariitions
Analpsiz 7 =) Type 9a
Analysis & = H PG.3- Post 1994 welded
"6 steel moment frame
Direction 1 -EI- PG:4 - Ceiling Systems
Direction 2 % o Suspended acoustical tile
Mandirectional o QO typel
‘E B PG5 - Conveying -
[0} Hydraulic elevator
E 270 B PG5 - Desktop Computers
[0} 208 21% B PG:7 - Servers and network
o Equipment
113% 10% B PG:3 - Tall File Cabinet
PG:% - Unanchored
4% 4% 0% 1% 1% Bookcase
0 B PG:10 - Roof Mounted
1 2 3 4 5 i} 7 8 9 10 Equipment
Refresh Chart ‘ PG Number
Distribution Of Costs ‘
1.0
Select Point T
Probability (%) Cost [« $1000) 09T
50.00 77 T
—_ T
O 0
& ¥ '
AT
o ]
w aF :
o 0
O I
= I
= 05
[« I
@ I
= 04
© T
S o3t
= 0.3 I
O 4T
01
0.0
Evport Data 0 400 800 1200 1600 2000
Return ‘ $C (U.S. Dollar in Thousands)

The graph at the bottom of the form depicts the loss curve associated with the selected
analysis for all performance groups in all directions and throughout the height of the
building. By default the cursor on the graph is placed at the median value. However, you
can click anywhere on the curve to examine losses at various probabilities. Note that the
values corresponding to the selected point on the curve are displayed on the text boxes to
the left of the curve. Instead of clicking the cursor on the curve, you can enter either a
cost or probability in the text box and the corresponding value will be shown in the other
text box and the cursor will move to the corresponding location on the curve.

13
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The bar chart on the top depicts the segregation of losses among various performance
groups. Note that when you change cost or probability on the loss curves the distribution
of costs among performance groups shown on the bar chart changes. You may select a
particular direction or a number of floors and a subset of performance groups (by holding
down CTRL while clicking selected items) to further drill down the losses corresponding

to various entities.

w PACT Beta 1.00 - Single Scenario/Intensity Non-Linear Results - Damage States Uncorrelated

Choose Analysis
Analysis 4 j

Al Perfarmance Groups

Individual Performance Groups

400000

E=port Data

Return ‘

342500
Bl PG:1 - Exterior Skin-Glass
Curtainwall - Type 1
300000+
4l Directi @
All Directions
Direction 1 = 22
Direction 2 Q 200000+
Mondirectional o 167500 P32 - Post 1984 welded
o steel moment frame
100000+
Flooi 1
0 re3- Conveying -
Floor 3 Hydraulic elevator
Fioof 0
1 2 3
| Refresh Chart | PG Number
Distribution Of Costs ‘
1.0
Select Point T
Probability %] Cost [x $1000) 09
50.00 $1717 T
Qo8
= I '
\l} 07+
- T
= :
(=] 0.6
o
i
= 05
e
@
= 0.4
©
—
S
0 gof
01F
0.0 =
0 400 800 1200 1600 2000

$C (U.S. Dollar in Thousands)

= = ———

You may also use the Export Data button export the data represented on the bar chart and
the loss curve to a delimited text file that you can easily import into Excel to perform
your own evaluations. Click Return to go back to PACT Control Panel.

14
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4.1.7 Perform Time-Based Analyses

In order to perform time-based analyses you need to already have performed a number of
intensity based analyses (minimum of three) and you need to have the information
necessary to construct the hazard curve.

4.1.7.1Define Hazard Curve

Click Define Hazard Curve and ... on the PACT Control Panel and enter or cut and paste
the coordinates of the points on the hazard curve on the second and third columns of the
table.

On the first column of the table identify the points of the curve that correspond to each
intensity analysis using the drop-down menu provided. Also identify the end points on
the curve and any other point on the curve not associated with an analysis as merely a
curve point. Click Verify and Draw to see how you hazard curve looks like and make any
adjustments necessary. Click Return when you are done.

P DACT Beta 1.00 - Probability O Exceedence a4 We s [E=REER
) Spectral =
Analysis ‘ Acceleration MAFE
1 |MMin 0,05 0,0592 0.1
2 |Analysis 1 0.124 0.0244
3 |analysis 2 0.271 0.00908 ok
4 |analysis 3 0.419 0.00414 ]
5 |Analysis 4 0.566 0.00235 g \
& |Analysis 5 0.714 0.00129 = \
7 |Analysis 0.861 0.000793 %
8 |Analysis 7 1.009 0.000452 3
9 |Analysis 3 1,156 0,00027 o
10 |IMMax 1.23 0.0002 u’j 0.0 &
L ¥
O 5 —~ LY
12 " LU LY
L
13 o
O
14 o<
IC =
15 — —
16 g
17 c
18 =
= 0.001 .
19 c Y
20 g LY
21 E \
2
23 N
24 \
25
2%
27 0.0001
23 — 0.0 05 1.0 15
= Ad
Spectral Acceleration at T1 (g)
Retum Cancel “erify and Diraw |

15
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4.1.7.2Perform Time-Based Calculations

Click Perform Time-Based Assessments ... on the PACT Control Panel for PACT to start
performing its computations. Depending on the speed of your computer, PACT
computations may take anywhere from a few seconds to several minutes. Once PACT has
performed its computations the loss assessment results are presented in terms of a graph
and a bar chart similar to those presented for the scenario and time-based assessments.

At the top left corner of the form the annualized repair cost is displayed. This number is
represents the area of the loss curve shown below.

Selecting a particular dollar amount or probability on the loss curve (either by clicking a
point or entering a value into one of the text boxes to the left of the graph will update the
bar graph to depict the distribution of corresponding loss dollar amount between various
performance groups.

As before you can use the Export Data button export the data represented on the bar chart
and the loss curve to a delimited text file that you can easily import into Excel to perform

your own evaluations. Click Return to go back to PACT Control Panel and exit from
PACT when you are done. Make sure to save your project prior to exiting PACT.

':’E PACT Beta 1.00 - Time Based Non-Linear Results - Damage States Uncorrelated

|_|:| (B |

énnualized Repair

150853t Individual Performance Groups
[ElPefomance Grougs 1.+ 1T
1:Exterion Skin-Glass Curtainwall - |
g:\;teii% girtiliolgsgyfe ISa . 3 B PG:1 - Exterior Skin-Glass
Pt welded steel moment Curtainwal - Type 1
4 Ceiling Systems Suspended acor = PG3 - torinr baiions
5:Conweying - Hypdraulic elevator [=] T .aga
E:Desktop Computers = Q 1 P{}pii— Post 1994 welded
i — R
Direction 1 ® PG:4 - Celling Systems
Direction 2 o Suspended acoustical tile
Mandirectional [ typet
= B PG5 - Conveying -
@ Hydraulic elevator
e o270, 29% B PG:5 - Desktop Computers
@ T B PG:7 - Servers and network
T o
| 16% Equipment
E:gg: ‘2 R o B PG:3-Tall File Cabinet
PG:9 - Unanchored
Elgg; g B e 1% 1% 1% Bookcase
0 H PG:10 - Roof Mounted
1 2 3 4 5 (i} i a8 9 10 Equipment
H Refresh Chart ‘ PG Number

Select Point
Probability [%]  Cost [x 10000]

| 6 et | ] s 2B | || wa] | waiE| o B

| 2/Q]

0,234 $100.000

0.025

Return

—_
— QO 0020
So
S
~ A 0.015
=z
©
S 9 o010
= =
g
< O 0.005
= \
Ne—
0.000
Export Data 0 100 200 300 400 500 800

Cost (x 10000)
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5 A Look under the Hood

5.1 Project Files

All information corresponding to a particular project (input and output) are saved in a
single XML file with the project name in the Projects sub-folder under the folder that you
installed PACT at. If you used the default path for installing PACT, the project files may
be found at “C:\Program Files\ATC-58\PACT\Projects.” Although XML files are text
files that can be viewed and changed using any text or word processor you should be
extremely careful if you want to manipulate these files as even minor manual changes
may render a project file unusable. You can of course copy a project file for
transportation to another computer or for archival purposes with no adverse effects.

File Edit View Favorites Tools Help

'GDCngt Gl E GO{F@ (€} E_}j‘ - ‘ 7 Bookmarksw @3? blocked ** 5ettir195v
_ . . »
UE dhr [{é C:\Program Files\ATC-58\PACT\Projects\.. l \ - ~ (= v - Page » () Tools ~

<ProjectlD>Example Office Building</ProjectID>
<ProjectDescription=3 Story SMRF office building located in Berkeley,
CA</ProjectDescription>
<Client=ATC<=/Clientz
<Engineer=Joe Engineer</Engineer=
<Linearfnalysis =False</Linearfnalysis>
<Intensity =False</Intensity >
- =Building= I
<MumStories =3 =/NumStories =
<TypicalFloorArea=22736</TypicalFloorArea=
<TypicalFloorHeight=11.5</TypicalFloorHeight=
<Qccupancy />
zCorrelation=0</Correlation:
<OccupancyTemplate /=
<ReplacementCost=20000000 </ReplacementCost>
<TypicalWallLength0=392</TypicalWallLengthO =
<TypicalWallLength1=392</TypicalWallLengthl=
<TypicalBuildingType0=81</TypicalBuildingType0>
<TypicalBuildingTypel=81</TypicalBuildingTypel=
- <Floor>
<FloorNum=0-</FloorMum
<Height=14</Height>
<Area=22736</Areaz
<Occupancy />
<BuildingType1>81</BuildingTypel=
<BuildingType2 =81 </BuildingType2:=
<WallLength=392</WallLength=
<EffectiveWidth=392 «/EffectiveWwidth=
- «<Direction=

- =Project> ‘

|..m
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5.2 Occupancy Template Files

Occupancy files are simple text files stored in a subfolder under the folder that you
installed PACT at. If you used the default path for installing PACT, the template files
may be found at “C:\Program Files\ATC-58\PACT Templates.” PACT will show any text
file stored in that sub-folder as an Occupancy Template when displaying available
templates. Currently there are two such files present in this sub-folder one for SMRF
office buildings and the other for residential wood-frame buildings.

The structure of templates is rather simple and operations are defined in terms of RPN
(Reverse Polish Notation).

| Office Building - che_ E@iﬁj

Eile Edit Format Wiew Help
#alTowed variables are: -

Headers
(Floorl) = Calculate Dﬂ1¥ for Floorl
(roof) = Calculate only Tor Roof

Perimeter = Perimeter in a particular direction
Height = Height of Floor

Area = Area of Current Floor

Areasbove = Area of Floor Above

TotalFloorarea = Total area of all Floors
Roundup = Round Up to the Next Integer

Ay numeric constant

Allowed Operators are:
. multiply

Divide

Addition
Subtraction

Fe et e et e e et Y e e e e e e R %

I+~ %

[Name]
office Building

[Directional]
B2022.001 = Perimeter Height *
C1011.009a = Area Height * 0.025 #

[Mon Directional]

C3032.001 = Area

D1011.002 = (Floorl) TotalFlooraArea 30000 / RoundUp
03063.000 = (Roof) TotalFloorarea 70000 /

E2022.011 = Area 400 /

E2022.011a = Area 20000 / Roundup

E2022.026a = Area 300 /

E2022.029 = Area 300 /

Lines beginning with “#” are comment lines. There are eight headers such as Floor1,
Area, etc. The name of the template is contained in the line following the [Name]
identifier. Identifiers are marked by square brackets and a blank line separates one from
the other. The fragility specifications that are directional or non-directional are listed
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under the corresponding identifier. The rules of application of fragility specification to
the building follow the equal sign. For example:

B2022.001 = perimeter Height *

means for the B2022.001 fragility specification take the perimeter length of the floor in
the direction under consideration multiplied by the floor height and place it in the
corresponding quantity cell of the performance group table. Similarly

D1011.002 = (Floorl) TotalFloorArea 30000 / Roundup

means for the D1011.002 fragility specification take the total floor area of all floors,
divide it by 30,000, round it up to the next integer and place it only at the first floor of the
building in the corresponding non-directional cell of the performance group table.

5.3 Fragility Specification Files

Fragility specification files are XML files that bear the same identifier as the fragility
specification they represent. For each fragility specification, there is an XML file and a
folder with the same name that contains the representative photos of the damage states
associated with the fragility function. These file are stored in a subfolder under the folder
that you installed PACT at. If you used the default path for installing PACT, these files
may be found at “C:\Program Files\ATC-58\ATCCurves.” PACT will show any proper
fragility specification stored in this subfolder.

@Uv| | « B2011_003... ~ [ 42 | [ search

‘ Organize ~ [ Views ~ #& SlideShow (g Burn

Ernneel I"\.Iarne! Date taken Tags »
E .

B Y

= .

\ ml I
v. | —

Folders B2011.003a_D51  B2011.003a_D52  B2011.002a_D53

-~
i

3 itemns

19



ATC-58 Project
PACT Beta 1.0 User Guide
May 27, 2007

@\:‘/v| % ATCCurves »

- | ‘9| | Search

Date modified
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/24/2007 5:40 PM
5/16/2007 5:13 PM
4/6/2007 9:38 AM
5/21/2007 6:55 PM
5/21/2007 6:56 PM
5/21/2007 6:57 PM
5/15/2007 2:47 PM
5/21/2007 6:59 PM
5/1/2007 6:29 PM
5/16/2007 1:01 PM
5/16/2007 1:26 PM
5/16/2007 1:11 PM
5/21/2007 7:00 PM
5/16/2007 1:52 PM
4/6/2007 9:42 AM
5/16/2007 1:18 PM

Type

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder

File Folder
XML Document
XML Document
XML Document
AML Document
XML Document
AML Document
XML Document
XML Document
XML Document
XML Document
AML Document
XML Document
AML Document
XML Document
XML Document

Favorite Links hlame
| B1035_000_xml
EE. Documents
| B2011_003a_xml
B Pictures B2022_001 xml
B Music | B3011_002_xml
More » . C1011_001a_xml
Folders " . C1011_00%a_xml
oune . Jetnn
DP_Sample_f ' - nexm
| D3063_000_xml
Exports
. J E2022_000_xml
icons
) | E2022_00La_xml
Projects
J E2022_004 _xml
Temp
| E2022_011_yml
Templates 2022 026 |
. ATl Technologie 2 HDEE_UEQE_XT
| BAE S
. BitLocker It
) J OldCurves
. Common Files
=|| |£]B1035.000
Dl || = 82011003
. DellSupport = e
=|B2022.001
. Google =
=|B3011.002
o =) cto11.001
) Internet Explorer =! e
— | [£]C1011.009a
Jove (=] 2032001
/ Logitech fDlOll‘UOE
+ Mador = 3063000
. Microsoft. NET = e '000
| Microsoft Game: = '
. Microsoft Office ‘T:‘ Sgiggi
J Microsoft Visual ‘f‘ ’
. Microsoft Windc IT:.EZOEZ.Olla
J Microsoft Waorks ‘f‘ggiigi:a
. Movie Maker = '
| MSBuild = W
32 items

1

5.4 Programmin

g Notes

PACT is coded using Microsoft Visual Studio and VB 6.0 programming language.
Certain engine routines are coded in Digital Visual Fortran. Besides the functions and
utilities contained in the above two platforms the following third-party controls and
libraries have been used.

Control Name

Vendor

Link

Graphics Server 6.0

Graphics Server Technologies

www.graphicsserver.com

Entisoft Tools 2.0

Entisoft

www.entisoft.com/

Arcadia PowerButton

Arcadia Software Development

hwww.arcadiahome.com
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6 Advanced Use of PACT Graphs

Either right clicking the mouse or clicking the toolbar on the top of a graph (if shown)

provides you with powerful tools for customizing and exporting PACT graphs. Using
either method the Graph Control Panel will be displayed

\
e e e e ™ == =) A A o, D

0.06-1
—_— E.
— 0O 0.05
T s
S o004
— A
o @ 0.03
© o
o
2 =
E 'g UUL
E 0.01 I‘
000 —h'_='
0 200 400 600 800
Cost (x 10000)
Graph Control x|
Labelz I System I About |

wb_\jiaikers I "Trendsl Dwerlay I Ermor Bar | Background | Legend I

] | 30 Gallery | Style | Data | Titles | Asis | 30 | Fonts |
[ ] o
. ‘5.1"—'1—
o
++
L
Polar Bubble Scatter
[ —
MM S
.
o
[}
Bar Ares Gantt
Pl
whoat!] el RS
~f—
High-Low Candlestick Bowwihizker Time Series

QK. I Cancel | Apply anl Help
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If you move your mouse over a toolbar icon, a short description of the icon appears. You
may select a toolbar icon by clicking it.

6.1 Customizing PACT Graphs

6.1.1 2D Gallery

2D Gallery lets you change the type of two dimensional graph displayed. You may
choose from several options including bar harts, scatter charts, area charts, etc. Most of
the two dimensional graphs displayed on PACT are drawn using the line chart option, but
you can change the type of chart displayed. Not all chart types produce meaningful
graphs in every occasion, so you have to experiment with them and select the one that fits
your purpose.

Graph Control E|

Labelz | System |
b arkers | Trends| Ovverlay | Errar Bar | B ackground | Legend |

_ 5 _ -
>R 08| | v
| B
L L 4+
1 1 I.I 1 1 1 1 1
Pie Palar Bubhble Scatter
_ o
| . ' -
L 1
| L]
_I_I_I_-I
Line Bar Area [Zantt
S
1,14 T
WAL T SRS
T ~f—
High-Lo Candlestick Bos-w'highker Time Senes

ak. | Cancel | Apply Nu:uw| Help |
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6.1.2 3D Gallery

3D Gallery lets you give a three dimensional appearance to the displayed chart. Again,
there are several options to choose from. For example, displaying a lateral displacement
graph in a tape chart format results in a view like the one showed at the bottom of the

page.

Graph Control

Labels | Syztem |
b ark.ers | Tre
2D Gallery |: 3

verlay | Errar Bar | Background | Legend |
Style | Data | Tiles | Asis | 30 | Forts |

W g

Tape Area

Scatter Surface

QK | Cancel | Qppl_l,anw| Help |

| 9]t e ] R |

| w| +| wlgt|o|s]/| 2[qQ

0.06

0.05

0.04

0.03

0.0z

0.m

0.00

Annual P (total
repair cost >= $C)

Cost (x 10000)
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6.1.3 Style

Style lets you select logarithmic scales for the graph axes and to mark data points by

markers. For example, you can check the Y Axis under Log Data to display the annual
loss probability curve.

o
Labels I Swpstem I About |

Markers | Tlendsl Dverla_l,ll Errar Bar | Background | Legend “
20 Gallry | 30 Gallsry | Style | Data | Tites | asis | 30 | Fonts |

Markers——— Log Data
[~ Symbols W ¥ iz
[ Lines [~ & Axis
I™ Sticks

ok | Close

Hep |

TP e e N e 2 Y e e e W d £

5}
T &
S
= A
0 3
T 3
2 =
cC©
<&
— 1.0e-07
1.0e-08
100 200 300 400 500 600
Cost (x 10000)
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6.1.4 Data

Data permits you to examine the values of data displayed on the graph. For example, for
the velocity spectra shown on the previous page, Data indicates that there are five sets of
graphs on display each consisting of 78 data points. Clicking Data Values displays the
data values (Y coordinates) for the five sets. Clicking X Position displays the X
coordinates of data points. In this example you notice that one set of x coordinates is
assigned to all five data sets.

Graph Control E|
Error Bar | Legend | Labelz | Syztem | Data Values
Style | Data | Titles | Awis | Forts | Markers | Overlay | | k" 015 0 395 0126 i
Graph Values Bt BimemsEn 0.0423 0.0518 0.0546 0.0702 0.071 0.08¢
e . 0.0442 0.0602 0.0564 0.0641 0.0653 0.07:
AT Points: Sets:
o DRI 7 BN E| 00451 (005 00555 (D006 D.OBMH 0.0G
. j j nnacH nonAnn nnNcar nnen? noran nnear
# Position. .. ¢ 5
R ange From: J Range To: J
|D j |D J ok | Cancel | Apply | Beset | 1.1

Missing Data... | 0.042 0.044 0.0465 0048 005~
Byt alue:
Default -
Bridaing Line: A
Mo line - < >
Ok | Cancel | Apply | Reset | [1.1]
QK | Cloze | Apply Mow Help |
6.1.5 Titles 5,
Titles displays the current titles displayed Labek | mwem | b |
on the gl’aph and giveS yOU the Option tO M arkers | Trends | Owerlay I ErrorBarmlm .El.iground | Legend |
change the titles and the way they are 20 Gallew | 30 Galley | Stvle | Data | Titles | dwis | 30| Fonts |
displayed on the graph.

Graph Title IIndividuaI Performance Groups

Battom Title: IF'G Number

r— Left Title

Title IPercentage aof Cost

" Horizantal @ Up " Down

~ Right Title:

Title |

1+ Horizontal = Up  Down

Ok, I Cancel Lpply Mo Help
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6.1.6 AXis

Axis lets you change the position of the axes on the graph, change the limits, select the
type of grids to be shown on the graph and how tick marks are displayed on the graph.

6.1.7 3D
3D lets you rotate a three-dimensional graph and change the viewing angles.

6.1.8 Fonts

Fonts permits changing the font types and font sizes and font colors applied to graph
titles, labels and legends.

6.1.9 Markers
Markers lets you mark various data points on the graph.

6.1.10 Trends

Trends lets you mark a graph with statistical indicators such as mean values and standard
deviations.

6.1.11 Overlay

Overlay lets you change the overlay marks applied to a graph. Many PACT graphs use
overlay to superimpose data bins on the lognormal approximation curve.

6.1.12 Error Bar

Error Bar lets you display various statistical indicators such as standard deviation,
standard error, and user defined measures on multiple graph charts.

6.1.13 Legend

Legend permits you to change the location of graph legends and their associated text and
font size.

6.1.14 Background

Background lets you change the color schemes used to display the graph, its axes,

background and titles.
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6.1.15 Labels
Labels permits you to apply labels to selected data points.
Graph Control rg| Graph Control g|
20 Gallery | 3D Gallery | St_l,.lle| Data| Titles | Bz | 3D| Fants | tarkers | Trends | Owerlay | Errar Bar | Background | Legend |
Labels | Swyztem | 2D Gallery | 3D Gallery | Style | Data | Titles | D | 3D | Fonts |
Markers | Trends | Owerlay | Error Bar Backgmun Legend | : Labels | System |
Obiect Style and Calar Auiz Labels
Lpply To Style Ol % Primary -
@+ Graph Title & HoSpls v On Tepe  [Wumeric |
" Bottorn Title  Border .
Lot Tite - Text Color ' Yerica £ Eomat | =l
L ~ .
£ Right Title Lrop Shadow |7 ~ r |
" Legend " Raised Background: Date Label:
" Graph " Lowered EE' 7
I O O I e
Graph ‘Wwindow ’_ I_ ’_ I_ I_
Palette |16 Standard - Background Color - Data Labeks
Backdiop [None =] fie | [ =l
0K | Cancel | Apply Mow | Help | Ok | Cancel | Apply Mow | Help |

6.2 Exporting and Printing PACT Graphs

In addition to using the button Graph Control

provided next to most of PACT
graphs to export X-Y data of the
graph, you can use System from the
graph toolbar for exporting and
printing PACT generated graphs.
PACT graphs may be exported and
to more than a dozen commonly
used graphic file formats. Prints may
be produced in color or black and
white.

tarkers | Trends| Owerlay | Error Bar | Background | Legend |
2D Gallery | 3D Gallery | Style | Data | Titles | Asis | 3D | Forts |
Labels System
Frinting Export Image
[ Border Image Format: |W’MF j
' Mona Compression: EmE A
£ Celar Image Target: |FlashPix
' GIF
~
| Landzcape Clipboal JFEG
[ Full page + File: |_F'E”"'I
PCx
Frint PR
Photoshop
Expart Map Fi | PMF
wport kap File rF'NG
Fomat | Client - [|PostScript
PP
Tag Fil Targa bt
E T
Ref Strings.. | Browsze | Mame | j
File Load | Save |
k. | Cancel | Apply Mow | Help ‘
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