VPC-Tip International Building Code — VPCommand Input

IBC2000 Seismic Input for VP Command
By: Bonny A. Alphonso, VP - North Carolina

> Why can’t I get VP Command assistance for S1 and Ss input? I did get help in the good old days with
seismic Av and Aa input. Hang on, <VPC Help> is on the way!

> In the mean time this article provides a <Short Term> solution for determining Ss and S1 (p. 2).
»  What are these new <Ss and S1> values anyhow (p. 4)?

General Comments:
The <Reference Values> screen is where long term VP Command users are accustomed to getting help.

VP Buildings uses Loads databases that are published by recognized organizations such as MBMA or ASCE.
Unfortunately, the IBC based data is not yet available for incorporating into VP Command’s Reference Values.

Until that time arrives, this article will assist you in getting valid Seismic values for S1 and Ss.

VP Command Input Screens:
1. The Loads and Codes screen includes three (3) codes as shown below that require Ss and S7 input.

|Loading for Entire Building il

Building Code | Live Load | ‘Wwind Load | Snow Load | Seismicl Deflection Conditions I Feference Yalues | Maotes |

Building Code
al Buildine
Peradicle 2.9 in the Builder Agreement, -
YF assumes that the Builder has called Building Use
the local Building Official or Project IStandard Occupancy Structures LI
Engineer to obtain all code and loading
information for this specific building site. Built Up Erelel B Rainfall

[samsc =] seasi ] [e.0000

oK I Cancel | Apply | Help

Three (3) Codes listed at right require 51 '
and Ss seismic input parameters. 2000 International Building Code (alt) —

7-98 American Society of Civil Engineers

2. The IBC type seismic input screens for VP Command are displayed below for Ss, S1 and Soil Profile.

Building Code I Live Load I Wind Load | Snow Load Seismic | Deflection Conditions | Reference Yalues I MNotes |

Ssiemic Zone m VP Command default
Saoil Profile '/

Hezardl UeelEraug IGrDup 1 ﬂ Stiff soil (D, 4) LI
Hard Rock (4, 1)
Spectral Response Accelerations (Ss) |125-DDDD % Fock (B, 2)

vy dense soil and soft rock (C 3]

ail (D, )
(=1) |4D.DDDD 2 Soil (E)

Soils requiring site specific evaluation (F)

el meity-Felated Acceleratinm () |4U.DUUU ﬂ

" Reliahility / Redundancy Factar|—
A eratier ) I1 25.0000 'I Frames Bracing
: m 1.0000 1.5000 ?
- TP
elmeity-Felate] Zame (2] ? {lhternal Yalues
AceeleraticnEelated Zume (£5) |2 vl s : : B l' Do not modlfy.‘
— Acceleration Ratio /
Zonal Yelasi et kg (000 x Frames Bracing
|0 2083 01667
Fercent of Snow Load Included ’
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Short Term Relief: <back>
1. Click on this link http://eqint.cr.usgs.gov/eq/html/zipcode.shtml to access IBC Seismic Values — USGS

Web Site by Zip Code. The following screen (Does not include values for Alaska & Hawaii) appears.

3 UsSGS-National Seismic Hazard Mapping Project - Interactiv

Fle Edit Wew Favorites Tools Help
“Back v = ~ @ [ 4 | Oisearch CGiFavorites ivedia (3 | v S [ B
Links &|Customize Links  &|Free Hotmal  &)Windows Media  2)\Windows
Address | €] hitp: ffegint.cr Lsgs.govfegtml/zipcode.shtml

 Earthgg Progran nal Sgyt d |
|WEB SITE CONTENTS x| |RELATED SITES R
Go! Go!

PROBABILISTIC HAZARD LOOKUF
BY
ZIPCODE

Welcome to the USGS Zip Code earthquake ground motion hazard look-up
page. Here you will be able to enter a 5 digit integer zip code and ground

motion hazard values, expressed as a percent of the acceleration of gravity,
(%0g), will be returned to you. The ground motion hazard values returned =]

& | Downloading from site: http://eqint.cr.usgs.gov/egq/tml/ |_|_|_|‘ Internet 4

2. Now scroll (navigate) to bottom of this page.

3. While at this location, add this web site to your Favorites folder for future use. Click on the Windows “Add
to Favorites” menu option as shown.
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Fle Edit View | Favorites Tools Help ﬁ
FBack v = - Add o Favorites... Dveda % | Bh~ S [& B
Links @]Customiz  Qrganize Favorites.,.. edia  &]windows
Address |43‘] http:/, €] ¥P IntrAnet | ~] o
L €] WPC Transfer Web Site TOC IO I3 SO T TOEC T vV I T TIC Ol ©ST PO O € 21 TG A|
of poin &) vp Buidings Home Page ich earthquake ground motions have been calculated

coverir €] vp World
€] GRUPG IMSATES
To find the gr (1 Lirks
table. Usze the (I Media
’éhl MSM.com

NO EXTENS €] Radio Station Guide

Bonny b

NO ALPHA ¢ €] Dresign Diocumentation

€] Interna Estimating Procedures
& Detaiing Documentation

1 Buiding Files

€] windowsMedia.com

IEnter Zip Code: [38122 ‘Enter Zip Code: IW ‘Enter Zip Code:
|Enter Zip Code: IM ‘Enter Zip Code: IW ‘Enter Zip Code: Ii
|Enter Zip Code: Ii ‘Enter Zip Code: Ii ‘Enter Zip Code: Ii

J

|Enter Zip Code: I ‘Enter Zip Code: I ‘Enter Zip Code

\A{ Submit Query I v|

4.  Fill in the open cells with the required zip code(s). Note that a job site may straddle two zip codes at which
point it is recommended that you generate the worst-case values of two or more zips.

-

git zip code in each of the blank boxes in the following
hble element. You may request from 1 to 12 Zip Codes.

-

NO DECIMA

|381 25

5. Now click on [Submit Query] to arrive at (5) five sets of tables similar to the two shown below.

The input zip-code is 38125. -]
ZIP CODE 38125

LOCATION 35.0290 Lat. -89.8103 Long.

DISTANCE T¢ MNEAREST GRID POINT 3.3541 kms

NEAREST GRID POINT 35.0 Lat. -89.8 Long.

Probabilistic ground motion values, in %q, at the Nearest Grid point are:
10%PFE in 50 wyr 5%PE in 50 yr 2%PE in 50

PGA 11.422780 22338779 44.167648
[D.Z sec SR 23.885721 44.476089 98.655824
0.3 s=c BA 17.935221 35.379028 T2.874870
(1.0 sec SR 6.087741 12.544970 ZB.670509

The input zip-code is 38126.

ZIF CODE 38126

LOCATION 35.1263 Lat. -90.0427 Long. |-
DISTANCE TO NEAREST GRID POINT 4.8617 kms

NEAREST GRID POINT 35.1 Lat. -50.0 Long.

Probabilistic ground motion values, in %g, at_the Nearest Grid point are:
10%FE in 50 wr 5%PE in 50 vyr 2%PE in 50 |yr Ss (use 125)

PGR 13.727930 28.350281 62.477032
(0.2 sec sA  27.211710 56.531830 123.460800 1 (use 40)
0.3 sec A 20.110580 42.038540 103.139702

(1.0 sec SR 6.426961 14.785540 37.238129

=

6. Select largest of (5) Ss & S1 values shown, Ss = 123.46800 and S1 =37.238129. Round off values to an
integer value for input in VP Command, i.e., Ss = 125 and S1 =40. Congratulations! You’ve made it!
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VP Command Help is on the
way: <back>

Future releases of VP
Command will include
Reference Values that may
look like this.

These values will be
generated based on the
selected Code.

Loading for Entire Building

Building Code | Live Laad | “Wind Load | Snow Load | Seismiu:l Feference Values | Motes |

ltem Yalue Units
Data for Selected Location:
State (Province) Tennessee
County (Location) Shelby
Ground Snow 10,00 psf
Rain Surcharge MR
Wyind 70.00 mph
Wind 110 year MR
Wind 1/30 (15500 year P,
Wyind 1/100 (1/200) year MAA,
Temperature Correction Factor MAA,
Oceanline Distance Possible Future Format 101.00 Mfiles
Seismic Zone Zone 3
lha Z5) (S5 — T
[ 4w (70 (51) 40
[ |*elocity Ratin MR,
Dainfall lntammitu T an fim e b

MNate: These values should not be used if they are less severe th
the Building Code ar specification recuirements.

Ay siElies

What are these new
Ss and S1 values:

<back>

Compare the values
at right with the more
familiar Av, Aa and
Seismic Zone
parameters.

Using the Memphis
location as an
example, note that Ss
must be input in VP
Command as 125
(not 1.25)

C REVIVES

T O
ST

OUTPERFORY

Seismic Coeff. Comparison

P

O Example for low and high seismic:

BOCA/SBC UBC IBC
Atlanta A, = 0.05 S.=27%
Zone=1
(Low seismic) A, = 0.05 $;=12%

S, = 125 %

S, =40 %
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VP Command
defaults to a Soil
Profile of “Stiff Soil
(D,4)” which yields
the most conservative
seismic loads.

In lieu of actual soil
studies at a job site,
the prudent thing to
do is accept the
default values. See
table and note b.
below.

Saoil Profile [=Site Class] (1)
O A classification assigned to a site based on the

types of soil present and their engineering
properties

O Applies to the upper 100 ft. of the soil

Site Class Description
B Rock
Vo Dey. G WYery dense soil or soft rock
P D SHiff soil

Vulnerable soils (clays...)

Examples of VP Command’s Ss & S1 input and corresponding results for Frames only:

Ss & S1 Ss=15 Ss =35 Ss =125 Ss =300
Soil Profile S1=8 S1=10 S1=40 S1=100
Hard Rock (A,1) 0.0000 0.0458 0.1667 0.4000
Rock (B,2) 0.0000 0.0573 0.2083 0.5000
Very dense soil and soft rock (C,3) 0.0300 0.0700 0.2083 0.5000
Stiff Soeil (D,4) 0.0400 0.0887 0.2083 0.5000
Seil (E) 0.0625 0.1272 0.1875 0.4500
Soils requiring site specific evaluation (F) 0.0000 0.0573 0.2083 0.5000
Notes:

a. In avery general sense, for Ss = 125 & S1 =40 with Stiff Soil (D,4), every 10,0001bs dead or Cg weights
supported by building (masonry walls, ceilings, Collateral, frame and crane weights, etc.) will apply a
seismic load of (0.2083 x 10,000) = 2083 Ibs to framing system.

b. Consider soil investigation for buildings supporting heavy mass and/or located in higher seismic regions.
As shown in table, seismic loads for Ss = 125 may vary as much as 25% depending on type of soil at job
site (High of 0.2083 and Low of 0.1667). The potential exists for significant impact on project costs.
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