
he seismic provisions of the 2005 edition of the American Society of Civil Engineers’
(ASCE) Minimum Design Loads for Buildings and Other Structures (ASCE 7-05) will be
dramatically different in format and organization than those found in the current edition,
ASCE 7-02. In additi o n , the seismic provisions of ASCE 7-05 will include seve ral significa n t

technical changes. This article will first explain the format and organizational changes followed
by a description of the significant technical changes.

Format and 
organizational changes

T h rough a tw o - year effort funded by the
Building Seismic Sa fe ty Council (BSSC)
and ASCE, the ASCE 7-02 seismic prov i-
s i ons were re f o rmatted com p l e t e ly and re o r-
g a n i zed with the goal of creating a set of
re q u i rements that are more user fri e n dly,
e n f o rc e a b l e, and understandable, w i t h
c on f l i c t s , re p e t i t i on s , re d u n d a n c i e s , a n d
ambiguities re m oved to the extent pra c t i ca-
b l e . The thoro u g h , and sometimes tedious,
i t e ra t i ve process by which the seismic prov i-
s i ons were re a r ranged resulted in a mu ch
i m p roved document that should be easier to
use and result in more correct and uniform
a p p l i ca t i on of seismic re q u i re m e n t s .

In ASCE 7-02, the seismic prov i s i on s
w e re contained com p l e t e ly within Se c t i on
9.0 Earthquake Loads and Appendix A.9
Supplemental Prov i s i on s , and com p ri s e d
m o re than half of the content of the stan-
d a rd . H ow eve r, on ly one section and on e
appendix were allotted to the seismic
re q u i re m e n t s . This resulted in an inord i n a t e
number of subsection s . For example, Se c t i on
9.14.7.3.10.6.2 (St ru c t u re Pe riod) is six
s u b s e c t i ons deep. T h rough the re f o rm a t
e f f o rt , the seismic prov i s i ons were subdivided
into Se c t i ons 11 through 23 and Ap p e n d i c e s
11A and 11B, as shown in the abbrev i a t e d

Table of Contents listed in Table 1 (page 20).
E ve ry effort was made to limit the number of
s u b s e c t i on s .

The ultimate goal of the re f o rm a t t i n g
e f f o rt was to make the seismic prov i s i on s
easier to use and to better cl a rify the re q u i re-
m e n t s . One way to ach i eve this goal was to
re l o cate to later sections those prov i s i ons that
a re not fre q u e n t ly used. For example, m o s t
design engineers will not use the materi a l s
found in new Se c t i ons 16 through 21, w h i l e
a ll engineers will use the material found in
Se c t i on 11. A ll Seismic Design Catego ry
( S DC) A re q u i rements are located up fron t
in Se c t i on 11.7 for the convenience of the
user designing a stru c t u re assigned to SDC
A ; and it is not necessary for that designer to
go any further in the prov i s i on s . A l s o, a
c om m on complaint was that the gro u n d
m o t i on maps took up too many pages and
i n t e r rupted the flow of the prov i s i on s .
Fu rt h e rm o re, most engineers no longer use
the maps for obtaining seismic gro u n d
m o t i on values, but instead use the mapped
seismic values provided on the CD-RO M .
The remedy for this situation was to re l o ca t e
the seismic maps to Se c t i on 22.

Another significant formatting change is
the manner in which re fe rences are handl e d .
In ASCE 7-02, re fe rences were listed in
d i f fe rent sections and re fe r red to by a re fe r-

ence number within the text. In ASCE 7-05,
t h ey are re fe r red to by their com m on name
within the text and all are listed in one centra l
l o ca t i on , Se c t i on 23. The re fe rence docu-
ments listed in Se c t i on 23 are classified as
either consensus standards or other re fe re n c e
d o c u m e n t s . Any non - c onsensus standard
f a lls under the title “other re fe rence docu-
m e n t s ” and is identified as such with an
a s t e risk in Se c t i on 23.

Technical changes
T h e re are an extensive number of tech n i-

cal changes to ASCE 7-05, but because of
space limitation s , this art i cle on ly focuses on
the major rev i s i on s . Most of the tech n i ca l
changes reflect rev i s i ons approved for the
2003 Na t i onal Earthquake Haza rd s
R e d u c t i on Pro g ram (NEHRP) Recom -
mended Prov i s i ons for Seismic Regulation s
for New Buildings and Other St ru c t u re s
p re p a red by BSSC’s NEHRP Prov i s i on s
Update Com m i t t e e .

G round moti o n — The spectral acceler-
a t i on maps are reduced in number and size
and are based upon the latest ve r s i on of the
U. S. G e o l o g i cal Su rvey’s haza rd maps. A l s o,
t h e re is a new set of maps for the lon g - p e ri o d
t ra n s i t i on peri o d , TL.

The design spectru m , w h i ch defines the
design ground motion at a given site in term s
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of spectral accelera t i on (Sa ) ve r s u s
the elastic fundamental period (T ) ,
has changed in ASCE 7-05. I n
ASCE 7-02, the spectru m
c onsisted of three bra n ch e s . Fi r s t ,
b e tween the ze ro period (T = 0)
and the constant accelera t i on
p o rt i on , the spectral accelera t i on
ramps up linearly to period To.
Se c ond is the “f l a t - t o p” o r
c onstant- accelera t i on part of the
s p e c t ru m , ranging up to the tra n s i-
t i on period (Ts) , w h i ch gove rns the
seismic re s p onse and design of
s h o rt , stiff stru c t u res having short periods of
v i b ra t i on .T h i rd is the “descending bra n ch” o r
c on s t a n t - ve l o c i ty part of the spectru m
( p ro p o rt i onal to the inverse of T ) , w h i ch
gove rns the seismic re s p onse and design of
t a ll e r, m o re flexible stru c t u res having peri o d s
l onger than Ts.

In ASCE 7-05 (see Fi g u re 1), t h e
c onstant ve l o c i ty bra n ch terminates at the
n ew lon g - p e riod tra n s i t i on period (TL) ,
w h e re a new fourth bra n ch to the design
s p e c t rum start s , p ro p o rt i onal to 1/T2.This is
the constant-displacement part of the design
s p e c t rum that will gove rn the seismic
re s p onse of stru c t u res with periods in the
range beyond TL. The period TL is given on
n ew contour maps for all 50 states. A
designer must locate the stru c t u re’s site on
this contour map to determine TL, w h i ch
ranges between 4 seconds and 16 secon d s ,
depending upon the loca t i on . Note that the
values of TL a re mu ch larger than have been
used by many engineers in the past.

This change will be significant in deter-
mining slosh height in tanks and the design
seismic forces of lon g e r - p e riod buildings.
B e cause the designs of many tall buildings
h a ve assumed displacement cutoff periods of
4 seconds or less, the impact of this ch a n g e
could be significant for high-rise buildings.

R e d u n d a n cy — The 2003 NEH R P
Prov i s i ons Update Committee took it upon
t h e m s e lves to revisit the effect of re d u n d a n cy
in buildings. If the lack of re d u n d a n cy is “ . . .
when the failure of a com p onent is equivalent
to the failure of the entire sys t e m , ” as stated

by Vitelmo V. B e rt e ro, p ro fessor emeritus at
U n i ve r s i ty of California at Berk e l ey, the most
l o g i cal way to determine such lack is to ch e ck
whether a com p on e n t’s failure results in an
unacceptable amount of story strength loss or
in the deve l o pment of extreme torsion a l
i r re g u l a ri ty. This is the basic premise of the
n ew re d u n d a n cy prov i s i ons adopted into
ASCE 7-05.

In ASCE 7-05, the re d u n d a n cy factor (ρ )
is equal to either 1.0 or 1.3, depending upon
whether or not an individual element can be
re m oved (deemed to have failed or lost its
m om e n t - resisting capabilities) from the
l a t e ra l - f o rc e - resisting system without ca u s-
ing the remaining stru c t u re to suffer a
re d u c t i on in story strength of more than 33
p e rcent or creating an extreme torsion a l
i r re g u l a ri ty (Plan Ir re g u l a ri ty Type 1b).

B raced fra m e, m oment fra m e, and shear
w a ll systems have to con f o rm to re d u n d a n cy
re q u i re m e n t s . Dual systems are incl u d e d
a l s o, but in most cases are inhere n t ly re d u n-
d a n t . Shear walls with a height-to-length
ratio greater than 1.0 are included in re d u n-
d a n cy con s i d e ra t i on s . This re q u i re m e n t
u s u a lly will result in having to use a re a s on-
able number of shear walls to reduce the
f o rce in collector elements to a manageable
l eve l . Shear wall systems were added to the
re q u i rements to help ensure that an adequate
number of wall elements are included or that
the proper re d u n d a n cy factor is applied.

ASCE 7-05 adds a new user-fri e n dly
fe a t u re of conve n i e n t ly listing when ρ, m ay
be taken as 1.0. New Se c t i on 12.3.4.1 re a d s

as foll ow s :

12.3.4.1 Conditions Wh e re Value of ρ i s
1 . 0 . The value of ρ is permitted to equal 1.0
for the foll ow i n g :

1 . St ru c t u res assigned to Seismic Design
C a t e go ry B or C.

2 . Dri ft ca l c u l a t i on and P-delta effe c t s .
3 . Design of non - s t ru c t u ral com p on e n t s .
4 . Design of non-building stru c t u res that

a re not similar to buildings.
5 . Design of collector elements, s p l i c e s , a n d

their con n e c t i ons for which the load
c om b i n a t i ons with over strength factor
of Se c t i on 12.4.3.2 are used.

6 . Design of members or con n e c t i ons for
w h i ch the load com b i n a t i ons with ove r
s t rength factor of Se c t i on 12.4.3.2 are
u s e d .

7 . D i a ph ragm loads determined using
E q u a t i on 12.10-1.

8 . St ru c t u res with damping sys t e m s
designed in accordance with Se c t i on 18.

D e s i gn base shear — The foll owing base
shear equation for lon g - p e riod stru c t u re s
( s u ch that T>TL) is added in the equivalent
l a t e ral force pro c e d u re to be consistent with
the new design spectrum discussed above :

Base shear by the new equation is
i nve r s e ly pro p o rt i onal to the square of the
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TECHNICAL FOCUS
F i g u re 1: This is the spectral
response acceleration, Sa , versus
the elastic fundamental period, T,
h o w e v e r, in ASCE 7-05 the
constant velocity branch term i-
nates at the new long-period tran-
sition period, TL .
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fundamental peri o d , w h i ch is consistent with
the constant-displacement part of the design
s p e c t ru m .

Load combinations using seismic 
l o a d s — New Se c t i on 12.4 was added to
cl a rify the load com b i n a t i ons and appro p ri-
ate load factors that are to be used with seis-
mic loads. It has been observed that many
engineers have been using the ve rt i cal eart h-
quake term incorre c t ly. The new section
should eliminate this pro b l e m .

Simplified design — In a significa n t
d eve l o pm e n t , the simplified design pro c e-
d u re has been revised com p l e t e ly and added
as a stand-alone Se c t i on 12.14. The pro c e-
d u re applies to stru c t u res in Seismic Design
C a t e go ries B, C , D, and E, but is not
p e rmitted for stru c t u res where the design is
typ i ca lly dri ft - c on t ro ll e d . The appro a ch was
limited to certain stru c t u ral systems to avoid
p roblems that may arise from omitting the
d ri ft ch e ck for dri ft - c on t ro lled systems (steel
m oment frames for example).The simplified
p ro c e d u re is all owed for bearing wall and
building frame sys t e m s , p rovided that
s eve ral pre s c ri p t i ve re q u i rements are
f o ll ow e d , w h i ch result in a torsion - re s i s t a n t
regular layout of latera l - f o rc e - re s i s t i n g
e l e m e n t s .

Seismic design ca t e g o ry — T h e re is an
i m p o rtant change in the pro c e d u re for seis-
mic design ca t e go ry determ i n a t i on in

ASCE 7-05 Se c t i on 11.6.1.1. The seismic
design ca t e go ry now is permitted to be
d e t e rmined on the basis of short - p e ri o d
g round motion (SDS) alone when all of the
f o ll owing con d i t i ons apply:

1 . The approximate fundamental period of

the stru c t u re (Ta) in each of two ort h o g-
onal dire c t i ons is less than 0.8Ts , w h e re
Ts is the period at which the “f l a t - t o p”
p a rt of the design spectrum tra n s i t i on s
into the descending bra n ch ;

2 . The fundamental period of the stru c t u re
(T ) in each of two ort h o gonal dire c-
t i on s , used to calculate the story dri ft , i s
less than or equal to Ts ;

3 . The upper-bound design base shear,
c o r re s p onding to the short - p e ri o d
p l a t e a u , is used in the design of the
s t ru c t u re ; a n d

4 . The diaph ragm is ri g i d , or for
d i a ph ragms that are flexible, the distance
b e tween ve rt i cal elements of the seismic
f o rc e - resisting system does not exc e e d
40 fe e t .

A rch i t e c tu ra l , m e ch a n i ca l , and electri-
cal components — The shall ow anch o r
p rov i s i on , w h i ch re q u i red use of Rp = 1.5
when the depth-to-diameter ratio of anch o r
bolts is less than 8, was replaced by re fe re n c-
ing the anch o rage prov i s i ons of the
Am e ri can Con c rete Institute (ACI 355.2,
2 0 0 1 , Evaluating the Pe rf o rmance of Po s t -
I n s t a lled Mech a n i cal An chors in Con c re t e ) .

Updated material re fe rence standard s
— ASCE 7-05 updates many of the re fe r-
ence standards (now re fe r red to as re fe re n c e
documents) to the latest edition . Wi t h
respect to materials standard s , Table 2 lists

Table 1: The expanded table of contents for the reorganized seismic
requirements of ASCE 7-05 minimizes the number of subsections.
Section 11 Seismic Design Criteria

Section 12 Seismic Design Requirements for Building Stru c t u re s

Section 13 Seismic Design Requirements for Nonstructural Components

Section 14 Material Specific Seismic Design and Detailing Require m e n t s

Section 15 Seismic Design Requirements for Non-building Stru c t u re s

Section 16 Seismic Response History Pro c e d u re s

Section 17 Seismic Design Requirements for Seismically Isolated Stru c t u re s

Section 18 Seismic Design Requirements for Stru c t u res with Damping Systems

Section 19 Soil Stru c t u re Interaction for Seismic Design 

Section 20 Site Classification Pro c e d u re for Seismic Design

Section 21 Site-Specific Ground Motion Pro c e d u res for Seismic Design

Section 22 Seismic Ground Motion and Long Period Transition Maps

Section 23 Seismic Design Reference Documents

Appendix 11A Quality Assurance Pro v i s i o n s

Appendix 11B Existing Building Pro v i s i o n s

Table 2: The updated ASCE 7-05 lists the reference documents and
editions for the most commonly used materials standards.
M a t e r i a l Referenced document
Structural steel S t a n d a rds developed by the American Institute of Steel

C o n s t ruction (AISC), as follows:
- AISC Allowable Stress Design (1989, including Supplement

No.1, 2001)
- AISC Load and Resistance Factor Design (1999)
- AISC Seismic (2002)

C o n c r e t e S t a n d a rds developed by the American Concrete Institute (ACI),
as follows:
- ACI 318 (2002)

M a s o n ry S t a n d a rds developed by ACI, ASCE, and The Masonry Society
(TMS), as follows:
- ACI 530/ASCE 5/TMS 402 (2002)
- ACI 530.1/ASCE 6/TMS 602 (2002)

Wo o d S t a n d a rds developed by the American Forest & Paper
Association (AF&PA), as follows:
- AF&PA National Design Standard (2001)
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the re fe rence documents and editions for the
most com m on ly used materials standard s .

C u r rent plans ca ll for deve l o pment of a
Supplement 1 for ASCE 7-05 — available
in the Fa ll of 2005 — that will incorp o ra t e
the 2005 editions of the material standard s .

New seismic-force re s i s ting sys t e m s —
Two new seismic-force resisting sys t e m s
w e re added to the R-values table (Ta b l e
12.2-1 Design Coefficients and Factors for
Seismic Fo rce-Resisting Systems) — ord i-
n a ry and intermediate pre cast shear wall s ;
and pre s t ressed mason ry shear wall s . Ad d i n g
o rd i n a ry and intermediate pre cast shear
w a lls to the list of R-values, Table 12.2-1,
makes it consistent with ACI 318-02 prov i-
s i on s . O rd i n a ry pre cast shear walls are
p e rmitted on ly in SDC A and B. Use of
i n t e rmediate pre cast shear walls is perm i t t e d
as part of seismic-forc e - resisting systems in
S DC D, E , and F, p rovided the building
height does not exceed 40 fe e t . This is an
i n d i rect way of permitting latera l - f o rc e
resisting tilt-up walls in SDC D, E , and F,
w h i ch typ i ca lly would not con f o rm with the
special detailing re q u i rements of ACI 318-
0 2 , Se c t i on 21.8.

Adding pre s t ressed mason ry shear wall s
to the R-values, Table 12.2-1, makes it
c onsistent with ACI 530/ASCE 5/TM S
4 0 2 , 2002 edition . These systems are
p e rmitted on ly in SDC A and B and are
assigned an R-value of 1.5 because data have
s h own that the behavior is essentially stiff-
ness degrading linear elastic with little
d u c t i l i ty and energy dissipation .

Modal analysis pro c e d u re — The old
modal analysis pro c e d u re now is re fe r red to
as “modal re s p onse spectrum analys i s ” i n
ASCE 7-05, Se c t i on 12.9. M u ch of the text
in this section was deleted because it was
deemed unnecessary since com m e rc i a lly
available softw a re used by stru c t u ral engi-
neers implements these mathematica l
p ro c e d u re s .

Non-building stru c tu re design re q u i re-
m e n t s — The design coefficients table was
split into two tables: one for stru c t u res simi-
lar to buildings (Table 15.4-1 Se i s m i c
Coefficients for Non-building St ru c t u re s
Similar to Buildings), and the other for
s t ru c t u res not similar to buildings (Ta b l e
1 5 . 4 - 2 , Seismic Coefficients for Non - b u i l d-
ing St ru c t u res NOT Similar to Buildings).
A l s o, re fe rences to the applicable design and
detailing re q u i rements in other sections and
re fe rence documents have been added to the
two tables.

The design coefficients table for non -
building stru c t u res in ASCE 7-02
p re s c ribed design coefficients for non - b u i l d-
ing stru c t u res similar to buildings that were
the same as those for corre s p onding stru c-
t u ral systems in the design coefficients table
for building stru c t u re s , e xcept that less
re s t ri c t i ve height limitations were pre s c ri b e d
in the case of non-building stru c t u re s . T h i s
i n c on s i s t e n cy is corrected in ASCE 7-05. I n
a d d i t i on , s ome stru c t u ral systems may be
used in non-building stru c t u res similar to
buildings with less re s t ri c t i ve height limita-
t i ons if lower specified R-values are used.

Stru c tu res with damping sys t e m s — A
n ew section on stru c t u res with damping
s ystems (Se c t i on 18) is added to ASCE 7-
0 5 . The prov i s i ons found in this section are
the same as those added as a new chapter in
the 2003 NEHRP Recom m e n d e d
Prov i s i ons for Seismic Regulations for New
Buildings and Other St ru c t u re s .

Site cl a s s i f i ca tion and site-specific
ground motion pro c e d u re s — Two new
s e c t i ons (Se c t i ons 20 and 21) were added to
cl a rify pro c e d u res for determining site cl a s-
s i f i ca t i on and site-specific ground motion s .
Se p a rate pro c e d u res are provided in Se c t i on
21 for site re s p onse analysis and gro u n d
m o t i on haza rd analys i s .

C o n c l u s i o n
As with all of the codes and prov i s i on s

that guide stru c t u ral engineers’ d e s i g n
ca l c u l a t i on s , the standard that gove rns how
to determine seismic loads — ASCE 7 —
has undergone significant organiza t i on a l
and content changes in the 2005 edition .
These updates were made to improve how
s t ru c t u ral engineers establish and apply
seismic loads.
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