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1617.6.2.4.1 Limited build ing height. For build ings 
that  have steel-braced frames or  con crete 
cast-in-place shear walls, the height lim its in Ta ble 
1617.6.2 for Seis mic De sign Cat e gory D or E are in ­
creased to 240 feet (73 152 mm) and for Seis mic De ­
sign Cat e gory F to 160 feet (48 768 mm) pro vided that 
the build ings are con fig ured such that the braced 
frames or shear walls ar ranged in any one plane con ­
form to the fol low ing: 

1. The braced frames or shear walls in any one 
plane shall re sist no more than 50  per cent of the 
to tal seis mic forces in each di rec tion, ne glect­
ing tor sional ef fects. 

2. The seis mic force in the braced frames or shear 
walls in any one plane re sult ing from tor sional 
ef fects shall not ex ceed 20 per cent of the to tal 
seis mic force in the braced frames or shear 
walls. 

1617.6.2.4.2 In ter ac tion ef fects. Mo ment-re sist ing 
frames that are en closed or ad joined by stiffer el e­
ments not con sid ered to be part of the seis­
mic-force-re sist ing sys tem shall be de signed so that 
the ac tion or fail ure of those el e ments will not im pair 
the ver ti cal load and seis mic-force-re sist ing ca pa bil­
ity of the frame. The de sign shall con sider and pro vide 
for the ef fect of these rigid el e ments on the struc tural 
sys tem at de for ma tions cor re spond ing to the de sign 
story drift, D, as de ter mined in Sec tion 1617.5.4. In 
ad di tion, the ef fects of these el e ments shall be con sid­
ered when de ter min ing whether a struc ture has one or 
more of the ir reg u lar i ties de fined in Sec tion 1616.5.1. 

1617.6.2.4.3 Deformational com pat i bil ity. Ev ery 
struc tural com po nent not in cluded in the seis­
mic-force-re sist ing sys tem in the di rec tion un der con­
sid er ation shall be de signed to be ad e quate for ver ti cal 
load-car ry ing ca pac ity and the in duced mo ments and 
shears re sult ing from the de sign story drift, D, as de ­
ter mined in ac cor dance with Sec tion 1617.5.4. Where 
al low able stress de sign is used, D shall be com puted 
with out di vid ing the earth quake force by 1.4. The mo­
ments and shears in duced in com po nents that are not 
in cluded in the seis mic-force-re sist ing sys tem in the 
di rec tion un der con sid er ation shall be cal cu lated in ­
clud ing the stiff en ing ef fects of ad join ing rigid struc ­
tural and nonstructural el e ments. 

Ex cep tion: Re in forced con crete frame mem bers 
not de signed as part of the seis mic-force-re sist ing 
sys tem shall com ply with Sec tion 21.11 of ACI 
318. 

1617.6.2.4.4 Spe cial mo ment frames. A spe cial mo ­
ment frame that is used but not re quired by Ta ble 
1617.6.2 is per mit ted to be dis con tin ued and sup­
ported by a stiffer sys tem with a lower re sponse mod i­
fi ca tion co ef fi cient, R, pro vided the re quire ments of 
Sec tions 1620.2.3 and 1620.4.1 are met. Where a spe­
cial mo ment frame is re quired by Ta ble 1617.6.2, the 
frame shall be con tin u ous to the foun da tion. 

SECTION 1618

DYNAMIC ANALYSIS PROCEDURE FOR THE


SEISMIC DESIGN OF BUILDINGS

1618.1 Dynamic anal y sis pro ce dures. The fol low ing 
dynamic anal y sis pro ce dures are per mit ted to be used in lieu of 
the equiv a lent lat eral force pro ce dure of Sec tion 1617.4: 

1. Modal Re sponse Spec tral Anal y sis. 

2. Lin ear Time-his tory Anal y sis. 
3. Non lin ear Time-his tory Anal y sis. 

The dynamic anal y sis pro ce dures listed above shall be per ­
formed in accor dance with the require ments of Sec tions 9.5.6, 
9.5.7 and 9.5.8, respec tively, of ASCE 7. 

SECTION 1619

EARTHQUAKE LOADS


SOIL-STRUCTURE INTERACTION EFFECTS

1619.1 Anal y sis pro ce dure. If soil-struc ture inter ac tion is 
con sid ered in the deter mi na tion of seis mic design forces and 
cor re spond ing dis place ments in the struc ture, the pro ce dure 
given in Sec tion 9.5.9 of ASCE 7 shall be used. 

SECTION 1620

EARTHQUAKE LOADS—DESIGN, DETAILING


REQUIREMENTS AND STRUCTURAL COMPONENT 

LOAD EFFECTS


1620.1 Struc tural com po nent design and detail ing. The 
design and detail ing of the com po nents of the seis­
mic-force-resist ing sys tem shall com ply with the require ments 
of Sec tion 9.5.2.6 of ASCE 7 in addi tion to the nonseismic 
require ments of this code except as mod i fied in Sec tions 
1620.1.1, 1620.1.2 and 1620.1.3. 

Ex cep tion: For struc tures de signed us ing the sim pli fied 
anal y sis pro ce dure in Sec tion 1617.5, the pro vi sions of Sec­
tions 1620.2 through 1620.5 shall be used. 

1620.1.1 ASCE 7, Sec tion 9.5.2.6.2.5. Sec tion 9.5.2.6.2.5 
of ASCE 7 shall not ap ply. 

1620.1.2 ASCE 7, Sec tion 9.5.2.6.2.11. Mod ify ASCE 7, 
Sec tion 9.5.2.6.2.11, to read as fol lows: 

9.5.2.6.2.11 El e ments sup port ing dis con tin u ous walls or 
frames. Col umns, beams, trusses or slabs sup port ing dis­
con tin u ous walls or frames of struc tures and the con nec tions 
of the dis con tin u ous el e ment to the sup port ing mem ber hav­
ing plan ir reg u lar ity Type 4 of Ta ble 9.5.2.3.2 or ver ti cal ir ­
reg u lar ity Type 4 of Ta ble 9.5.2.3.3 shall have the de sign 
strength to re sist the max i mum ax ial force that can de velop 
in ac cor dance with the spe cial seis mic loads of Sec tion 
9.5.2.7.1. 

Ex cep tions: 

1. The quan tity E in Sec tion 9.5.2.7.1 need not ex­
ceed the max i mum force that can be trans mit ted to 
the el e ment by the lat eral-force-re sist ing sys tem at 
yield. 

2. Con crete slabs sup port ing light-framed walls. 
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1620.1.3 ASCE 7, Sec tion 9.5.2.6.3. Mod ify ASCE 7, Sec ­
tion 9.5.2.6.3, to read as fol lows: 

9.5.2.6.3 Seis mic De sign Cat e gory C. Struc tures as­
signed to Cat e gory C shall con form to the re quire ments 
of Sec tion 9.5.2.6.2 for Cat e gory B and to the re quire­
ments of this sec tion. Struc tures that have plan struc tural 
ir reg u lar ity Type 1a or 1b of Ta ble 9.5.2.3.2 along both 
prin ci pal plan axes, or plan struc tural ir reg u lar ity Type 5 
of Ta ble 9.5.2.3.2, shall be an a lyzed for seis mic forces in 
com pli ance with Sec tion 9.5.2.5.2.2. When the square 
root of the sum of the squares method of com bin ing di ­
rec tional ef fects is used, each term com puted shall be as­
signed the sign that will yield the most con ser va tive 
re sult. 

The or thogo nal com bi na tion pro ce dure of Sec tion 
9.5.2.5.2.2, Item a, shall be re quired for any col umn or 
wall that forms part of two or more in ter sect ing seis­
mic-force-re sist ing sys tems and is sub jected to ax ial load 
due to seis mic forces act ing along ei ther prin ci pal plan 
axis equal ing or ex ceed ing 20 per cent of the ax ial load 
de sign strength of the col umn or wall. 

1620.2 Struc tural com po nent design and detail ing (for use 
in the sim plified anal y sis pro ce dure of Sec tion 1617.5). The 
design and detail ing of the com po nents of the seis­
mic-force-resist ing sys tem for struc tures designed using the 
sim pli fied anal y sis pro ce dure in Sec tion 1617.5 shall com ply 
with the require ments of this sec tion in addi tion to the 
nonseismic require ments of this code. Buildidngs shall not 
exceed the lim i ta tions of Sec tion 1616.6.1. 

Ex cep tion: Struc tures as signed to Seis mic De sign Cat e-
gory A. 

Struc tures assigned to Seis mic Design Cat e gory B (see Sec ­
tion 1616) shall con form to Sec tions 1620.2.1 through 
1620.2.10. 

1620.2.1 Sec ond-or der load ef fects. Where q ex ceeds 0.10 
as de ter mined in Sec tion 9.5.5.7.2 in ASCE 7, sec ond-or der 
load ef fects shall be in cluded in the eval u a tion of com po nent 
and con nec tion strengths. 

1620.2.2 Open ings. Where open ings oc cur in shear walls, 
di a phragms or other plate-type el e ments, re in force ment at 
the edges of the open ings shall be de signed to trans fer the 
stresses into the struc ture. The edge re in force ment shall ex ­
tend into the body of the wall or di a phragm a dis tance suf fi­
cient to de velop the force in the re in force ment. 

1620.2.3 Dis con ti nu ities in ver ti cal sys tem. Struc tures 
with a dis con ti nu ity in lat eral ca pac ity, ver ti cal ir reg u lar ity 
Type 5, as de fined in Ta ble 1616.5.1.2, shall not be over two 
sto ries or 30 feet (9144 mm) in height where the “weak” 
story has a cal cu lated strength of less than 65 per cent of the 
story above. 

Ex cep tion: Where the “weak” story is ca pa ble of re sist­
ing a to tal seis mic force equal to the overstrength fac tor, 
W0, as given in Ta ble 1617.6.2, mul ti plied by the de sign 
force pre scribed in Sec tion 1617.5, the height lim i ta tion 
does not ap ply. 

1620.2.4 Con nec tions. All parts of the struc ture, ex cept at 
sep a ra tion joints, shall be in ter con nected and the con nec­
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tions shall be de signed to re sist the seis mic force, Fp, in­
duced by the parts be ing con nected. Any smaller por tion of 
the struc ture shall be tied to the re main der of the struc ture 
for the greater of: 

Fp = 0.133 SDS wp (Equa tion 16-58) 

or 

Fp = 0.05 wp (Equa tion 16-59) 

where: 

SDS = The de sign, 5-per cent damped, spec tral re sponse ac­
cel er a tion at short pe ri ods as de fined in Sec tion 
1615. 

wp = The weight of the smaller por tion. 
A pos i tive con nec tion for re sist ing a hor i zon tal force act­

ing par al lel to the mem ber shall be pro vided for each beam, 
girder or truss to its sup port for a force not less than 5 per ­
cent of the dead plus live load re ac tion. 

1620.2.5 Di a phragms. Per mis si ble de flec tion shall be that 
de flec tion up to which the di a phragm and any at tached dis ­
trib ut ing or re sist ing el e ment will main tain its struc tural in ­
teg rity un der de sign load con di tions, such that the re sist ing 
el e ment will con tinue to sup port de sign loads with out dan ­
ger to oc cu pants of the struc ture. 

Floor and roof di a phragms shall be de signed to re sist Fp

as fol lows: 

Fp = 0.2 I ESDS wp + Vpx (Equa tion 16-60) 

where: 

Fp = The seis mic force in duced by the parts.


IE = Oc cu pancy im por tance fac tor (Ta ble 1604.5).

SDS = The short-pe riod site de sign spec tral re sponse ac cel­


er a tion co ef fi cient (Sec tion 1615). 

wp = The weight of the di a phragm and other el e ments of 
the struc ture at tached to the di a phragm. 

Vpx = The por tion of the seis mic shear force at the level of 
the di a phragm, re quired to be trans ferred to the 
com po nents of the ver ti cal seis mic-force-re sist ing 
sys tem be cause of the off sets or changes in stiff ness 
of the ver ti cal com po nents above or be low the di a­
phragm. 

Di a phragms shall pro vide for both shear and bend ing 
stresses re sult ing from these forces. Di a phragms shall have 
ties or struts to dis trib ute the wall an chor age forces into the 
di a phragm. Di a phragm con nec tions shall be pos i tive, me ­
chan i cal or welded-type con nec tions. 

1620.2.6 Col lec tor el e ments. Col lec tor el e ments shall be 
pro vided that are ca pa ble of trans fer ring the seis mic forces 
orig i nat ing in other por tions of the struc ture to the el e ment 
pro vid ing the re sis tance to those forces. Col lec tor el e ments, 
splices and their con nec tions to re sist ing el e ments shall 
have the de sign strength to re sist the spe cial load com bi na­
tions of Sec tion 1605.4. 

Ex cep tion: In struc tures or por tions thereof braced en ­
tirely by light-framed shear walls, col lec tor el e ments, 
splices and con nec tions to re sist ing el e ments need only 
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have the strength to re sist the load com bi na tions of Sec­
tion 1605.2 or 1605.3. 

1620.2.7 Bear ing walls and shear walls. Bear ing walls and 
shear walls and their an chor age shall be de signed for an 
out-of-plane force, Fp, that is the greater of 10 per cent of the 
weight of the wall, or the quan tity given by Equa tion 16-61: 

Fp = 0.40 IE SDS ww (Equa tion 16-61) 

where: 

IE = Oc cu pancy im por tance fac tor (Ta ble 1604.5). 
SDS = The short-pe riod site de sign spec tral re sponse ac cel­

er a tion co ef fi cient (Sec tion 1615.1.3 or 1615.2.5). 

ww = The weight of the wall. 

In ad di tion, con crete and ma sonry walls shall be an­
chored to the roof and floors and mem bers that pro vide lat ­
eral sup port for the wall or that are sup ported by the wall. 
The an chor age shall pro vide a di rect con nec tion be tween 
the wall and the sup port ing con struc tion ca pa ble of re sist ing 
the greater of the force, Fp, as given by Equa tion 16-61 or 
(400 SDS IE) pounds per lin ear foot of wall. For SI: 5838 SDS IE 

N/m. Walls shall be de signed to re sist bend ing be tween an ­
chors where the an chor spac ing ex ceeds 4 feet (1219 mm). 
Par a pets shall con form to the re quire ments of Sec tion 
9.6.2.2 of ASCE 7. 

1620.2.8 In verted pen du lum-type struc tures. Sup porting 
col umns or piers of in verted pen du lum-type struc tures shall 
be de signed for the bend ing mo ment cal cu lated at the base 
de ter mined us ing the pro ce dures given in Sec tion 1617.4 
and vary ing uni formly to a mo ment at the top equal to 
one-half the cal cu lated bend ing mo ment at the base. 

1620.2.9 El e ments sup port ing dis con tin u ous walls or 
frames. Col umns or other el e ments sub ject to ver ti cal re ac­
tions from dis con tin u ous walls or frames of struc tures hav ­
ing plan ir reg u lar ity Type 4 of Ta ble 1616.5.1.1 or ver ti cal 
ir reg u lar ity Type 4 of  Ta ble 1616.5.1.2 shall have the de sign 
strength to re sist spe cial seis mic load com bi na tions of Sec ­
tion 1605.4. The con nec tions from the dis con tin u ous walls 
or frames to the sup port ing el e ments need not have the de ­
sign strength to re sist the spe cial seis mic load com bi na tions 
of Sec tion 1605.4. 

Ex cep tions: 

1. The quan tity, Em, in Sec tion 1617.1.1.2 need not 
ex ceed the max i mum force that can be trans mit ted 
to the el e ment by the lat eral-force-re sist ing sys tem 
at yield. 

2. Con crete slabs sup port ing light-framed walls. 

1620.2.10 Di rec tion of seis mic load. The di rec tion of ap ­
pli ca tion of seis mic forces used in de sign shall be that which 
will pro duce the most crit i cal load ef fect in each com po nent. 
The re quire ment will be deemed sat is fied if the de sign seis ­
mic forces are ap plied sep a rately and in de pend ently in each 
of the two or thogo nal di rec tions. 

1620.3 Seis mic Design Cat e gory C. Struc tures assigned to 
Seis mic Design Cat e gory C (see Sec tion 1616) shall con form 
to the require ments of Sec tion 1620.2 for Seis mic Design Cat e-
gory B and to Sec tions 1620.3.1 through 1620.3.2. 

1620.3.1 An chor age of con crete or ma sonry walls. Con­
crete or ma sonry walls shall be an chored to floors and roofs 
and mem bers that pro vide out-of-plane lat eral sup port for 
the wall or that are sup ported by the wall. The an chor age 
shall pro vide a pos i tive di rect con nec tion be tween the wall 
and floor or roof ca pa ble of re sist ing the hor i zon tal forces 
spec i fied in Equa tion 16-62 for struc tures with flex i ble di a­
phragms or in Sec tion 9.6.1.3 of ASCE 7 (us ing ap of 1.0 and 
Rp of 2.5) for struc tures with di a phragms that are not flex i­
ble. 

Fp = 0.8 SDSIEww (Equa tion 16-62) 

where: 

Fp = The de sign force in the in di vid ual an chors. 

IE = Oc cu pancy im por tance fac tor in ac cor dance with 
Sec tion 1616.2. 

SDS = The de sign earth quake spec tral re sponse ac cel er a­
tion at short pe riod in ac cor dance with Sec tion 
1615.1.3. 

ww = The weight of the wall trib u tary to the an chor. 
Di a phragms shall be pro vided with con tin u ous ties or 

struts be tween di a phragm chords to dis trib ute these an chor­
age forces into the di a phragms. Where added chords are 
used to form subdiaphragms, such chords shall trans mit the 
an chor age forces to the main cross ties. The max i mum 
length-to-width ra tio of the struc tural subdiaphragm shall 
be 21/2 to 1. Con nec tions and an chor ages ca pa ble of re sist ing 
the pre scribed forces shall be pro vided be tween the di a­
phragm and the at tached com po nents. Con nec tions shall ex­
tend into the di a phragms a suf fi cient dis tance to de velop the 
force trans ferred into the di a phragm. 

The strength de sign forces for steel el e ments of the wall 
an chor age sys tem shall be 1.4 times the force oth er wise re ­
quired by this sec tion. 

In wood di a phragms, the con tin u ous ties shall be in ad di­
tion to the di a phragm sheath ing. An chor age shall not be ac­
com plished by use of toe nails or nails sub ject to with drawal, 
nor shall wood led gers or fram ing be used in cross-grain 
bend ing or cross-grain ten sion. The di a phragm sheath ing 
shall not be con sid ered ef fec tive as pro vid ing the ties or 
struts re quired by this sec tion. 

In metal deck di a phragms, the metal deck shall not be 
used as the con tin u ous ties re quired by this sec tion in the di­
rec tion per pen dic u lar to the deck span. 

Di a phragm-to-wall an chor age us ing em bed ded straps shall 
be at tached to or hooked around the re in forc ing steel or oth­
er wise ter mi nated so as to di rectly trans fer force to the re in­
forc ing steel. 

1620.3.2 Di rec tion of seis mic load. For struc tures that have 
plan struc tural ir reg u lar ity Type 1a or 1b of Ta ble 1616.5.1.1 
along both prin ci pal plan axes, or plan struc tural ir reg u lar ity 
Type 5 in Ta ble 1616.5.1.1, the crit i cal di rec tion re quire­
ment of Sec tion 1620.2.10 shall be deemed sat is fied if com ­
po nents and their foun da tions are de signed for the fol low ing 
or thogo nal com bi na tion of pre scribed loads. 

One hun dred per cent of the forces for one di rec tion plus 
30 per cent of the forces for the per pen dic u lar di rec tion. The 
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com bi na tion re quir ing the max i mum com po nent strength 
shall be used. Al ter na tively, the ef fects of the two or thogo­
nal di rec tions are per mit ted to be com bined on a square root 
of the sum of the squares (SRSS) ba sis. When the SRSS 
method of com bin ing di rec tional ef fects is used, each term 
com puted shall be as signed the sign that will re sult in the 
most con ser va tive re sult. 

The or thogo nal com bi na tion pro ce dure above shall be re­
quired for any col umn or wall that forms part of two or more 
in ter sect ing seis mic-force-re sist ing sys tems and is sub­
jected to ax ial load due to seis mic forces act ing along ei ther 
prin ci pal plan axis equal ing or ex ceed ing 20 per cent of the 
ax ial load de sign strength of the col umn or wall. 

1620.4 Seis mic Design Cat e gory D. Struc tures assigned to 
Seis mic Design Cat e gory D shall con form to the require ments 
of Sec tion 1620.3 for Seis mic Design Cat e gory C and to Sec ­
tions 1620.4.1 through 1620.4.6. 

1620.4.1 Plan or ver ti cal ir reg u lar i ties. For build ings hav­
ing a plan struc tural ir reg u lar ity of Type 1a, 1b, 2, 3 or 4 in 
Ta ble 1616.5.1.1 or a ver ti cal struc tural ir reg u lar ity of Type 
4 in Ta ble 1616.5.1.2, the de sign forces de ter mined from 
Sec tion 1617.5 shall be in creased 25 per cent for con nec­
tions of di a phragms to ver ti cal el e ments and to col lec tors, 
and for con nec tions of col lec tors to the ver ti cal el e ments. 

Ex cep tion: When con nec tion de sign forces are de ter­
mined us ing the spe cial seis mic load com bi na tions of 
Sec tion 1605.4 

1620.4.2 Ver ti cal seis mic forces. In ad di tion to the ap pli ca­
ble load com bi na tions of Sec tion 1605, hor i zon tal can ti le­
ver and hor i zon tal pre stressed com po nents shall be 
de signed to re sist a min i mum net up ward force of 0.2 times 
the dead load. 

1620.4.3 Di a phragms. Floor and roof di a phragms shall be 
de signed to re sist de sign seis mic forces de ter mined in ac­
cor dance with Equa tion 16-63 as fol lows: 

n 

� Fi 

Fpx = i= 
n

x 
w px (Equa tion 16-63) 

�w i

i=x


where: 

Fi = The de sign force ap plied to Level i.

Fpx = The di a phragm de sign force.


wi = The weight trib u tary to Level i.


wpx = The weight trib u tary to the di a phragm at Level x.


The force de ter mined from Equa tion 16-63 need not ex ­
ceed 0.4SDSIEwpx but shall not be less than 0.2SDSIEwpx where 
SDS is the de sign spec tral re sponse ac cel er a tion at short pe ­
riod de ter mined in Sec tion 1615.1.3 and IE is the oc cu pancy 
im por tance fac tor de ter mined in Sec tion 1616.2. When the 
di a phragm is re quired to trans fer de sign seis mic force from 
the ver ti cal-re sist ing el e ments above the di a phragm to other 
ver ti cal-re sist ing el e ments be low the di a phragm due to off ­
sets in the place ment of the el e ments or to changes in rel a­
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tive lat eral stiff ness in the ver ti cal el e ments, these forces 
shall be added to those de ter mined from Equa tion 16-63 and 
to the up per and lower lim its on that equa tion. 

1620.4.4 Col lec tor el e ments. Col lec tor el e ments shall be 
pro vided that are ca pa ble of trans fer ring the seis mic forces 
orig i nat ing in other por tions of the struc ture to the el e ment 
pro vid ing re sis tance to those forces. 

Col lec tor el e ments, splices and their con nec tions to re­
sist ing el e ments shall re sist the forces de ter mined in ac cor-
dance with Equa tion 16-63. In ad di tion, col lec tor el e ments, 
splices and their con nec tions to re sist ing el e ments shall 
have the de sign strength to re sist the earth quake loads as de­
fined in the spe cial load com bi na tions of Sec tion 1605.4. 

Ex cep tion: In struc tures, or por tions thereof, braced en ­
tirely by light-framed shear walls, col lec tor el e ments, 
splices and their con nec tions to re sist ing el e ments need 
only be de signed to re sist forces in ac cor dance with 
Equa tion 16-63. 

1620.4.5 Build ing sep a ra tions. All struc tures shall be sep­
a rated from ad join ing struc tures. Sep a ra tions shall al low for 
the dis place ment δM. Ad ja cent build ings on the same prop ­
erty shall be sep a rated by at least δMT where 

δMT = (δM1 ) 2 +(δM 2 ) 2 (Equa tion 16-64) 

and δM1 and δM2 are the dis place ments of the ad ja cent build ­
ings. 

When a struc ture ad joins a prop erty line not com mon to a 
pub lic way, that struc ture shall also be set back from the 
prop erty line by at least the dis place ment, δM, of that struc­
ture. 

Ex cep tion: Smaller sep a ra tions or prop erty line set­
backs shall be per mit ted when jus ti fied by ra tio nal anal y­
ses based on max i mum ex pected ground mo tions. 

1620.4.6 An chor age of con crete or ma sonry walls to flex-
i ble di a phragms. In ad di tion to the re quire ments of Sec tion 
1620.3.1, con crete and ma sonry walls shall be an chored to 
flex i ble di a phragms based on the fol low ing: 

1. When el e ments of the wall an chor age sys tem are not 
loaded con cen tri cally or are not per pen dic u lar to the 
wall, the sys tem shall be de signed to re sist all com po­
nents of the forces in duced by the ec cen tric ity. 

2. When pi las ters are pres ent in the wall, the an chor age 
force at the pi las ters shall be cal cu lated con sid er ing 
the ad di tional load trans ferred from the wall pan els to 
the pi las ters. The min i mum an chor age at a floor or 
roof shall not be less than that spec i fied in Item 1. 

1620.5 Seis mic Design Cat e gory E or F. Struc tures assigned 
to Seis mic Design Cat e gory E or F (Sec tion 1616) shall con ­
form to the require ments of Sec tion 1620.4 for Seis mic Design 
Cat e gory D and to Sec tion 1620.5.1. 

1620.5.1 Plan or ver ti cal ir reg u lar i ties. Struc tures hav ing 
plan ir reg u lar ity Type 1b of Ta ble 1616.5.1.1 or ver ti cal ir ­
reg u lar i ties Type 1b or 5 of Ta ble 1616.5.1.2 shall not be 
per mit ted. 
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STRUCTURAL DESIGN 

SECTION 1621

ARCHITECTURAL, MECHANICAL AND


ELECTRICAL COMPONENT SEISMIC DESIGN

REQUIREMENTS


1621.1 Component design. Architectural, mechanical, elec­
trical and nonstructural systems, components and elements 
permanently attached to structures, including supporting struc­
tures and attachments (hereinafter referred to as “compo­
nents”), and nonbuilding structures that are supported by other 
structures, shall meet the requirements of Section 9.6 of ASCE 
7 except as modified in Sections 1621.1.1, 1621.1.2 and 
1621.1.3, excluding Section 9.6.3.11.2, of ASCE 7, as 
amended in this section. 

1621.1.1 ASCE 7, Section 9.6.3.11.2: Section 9.6.3.11.2 of 
ASCE 7 shall not apply. 

1621.1.2 ASCE 7, Section 9.6.2.8.1. Modify ASCE 7, Sec­
tion 9.6.2.8.1, to read as follows: 

9.6.2.8.1 General. Partitions that are tied to the ceiling 
and all partitions greater than 6 feet (1829 mm) in height 
shall be laterally braced to the building structure. Such 
bracing shall be independent of any ceiling splay brac­
ing. Bracing shall be spaced to limit horizontal deflection 
at the partition head to be compatible with ceiling deflec­
tion requirements as determined in Section 9.6.2.6 for 
suspended ceilings and Section 9.6.2.6 for other systems. 

Exception: Partitions not taller than 9 feet (2743 mm) 
when the horizontal seismic load does not exceed 5 
psf (0.240 KN/m2) required in Section 1607.13 of the 
International Building Code. 

1621.1.3 ASCE 7, Section 9.6.3.13. Modify ASCE 7, Sec­
tion 9.6.3.13, to read as follows: 

9.6.3.13 Mechanical equipment, attachments and sup­
ports. Attachments and supports for mechanical equip­
ment not covered in Sections 9.6.3.8 through 9.6.3.12 or 
Section 9.6.3.16 shall be designed to meet the force and 
displacement provisions of Section 9.6.1.3 and 9.6.1.4 
and the additional provisions of this section. In addition 
to their attachments and supports, such mechanical 
equipment designated as having an Ip = 1.5, which con­
tains hazardous or flammable materials in quantities that 
exceed the maximum allowable quantities for an open 
system listed in Section 307 of the International Build­
ing Code, shall, itself, be designed to meet the force and 
displacement provisions of Sections 9.6.1.3 and 9.6.1.4 
and the additional provisions of this section. The seismic 
design of mechanical equipment, attachments and their 
supports shall include analysis of the following: the dy­
namic effects of the equipment, its contents and, when 
appropriate, its supports. The interaction between the 
equipment and the supporting structures, including other 
mechanical and electrical equipment, shall also be con­
sidered. 

➡


SECTION 1622

NONBUILDING STRUCTURES SEISMIC


DESIGN REQUIREMENTS


1622.1 Nonbuilding structures. The requirements of Section 
9.14 of ASCE 7 shall apply to nonbuilding structures except as 
modified by Sections 1622.1.1, 1622.1.2 and 1622.1.3. 

1622.1.1 ASCE 7, Section 9.14.5.1. Modify Section 
9.14.5.1, Item 9, to read as follows: 

9.Where an approved national standard provides a basis for 
the earthquake-resistant design of a particular type of 
nonbuilding structure covered by Section 9.14, such a stan­
dard shall not be used unless the following limitations are 
met: 

1. The seismic force shall not be taken as less than 80 
percent of that given by the remainder of Section 
9.14.5.1. 

2. The seismic ground acceleration, and seismic coeffi­
cient, shall be in conformance with the requirements 
of Sections 9.4.1 and 9.4.1.2.5, respectively. 

3. The values for total lateral force and total base over­
turning moment used in design shall not be less than 
80 percent of the base shear value and overturning 
moment, each adjusted for the effects of soil structure 
interaction that is obtained by using this standard. 

1622.1.2 ASCE 7, Section 9.14.7.2.1. Modify Section 
9.14.7.2.1 to read as follows: 

9.14.7.2.1 General. This section applies to all earth-re­
taining walls. The applied seismic forces shall be deter­
mined in accordance with Section 9.7.5.1 with a 
geotechnical analysis prepared by a registered design 
professional. 

The seismic use group shall be determined by the proxim­
ity of the retaining wall to other nonbuilding structures or 
buildings. If failure of the retaining wall would affect an ad­
jacent structure, the seismic use group shall not be less than 
that of the adjacent structure, as determined in Section 9.1.3. 
Earth-retaining walls are permitted to be designed for seis­
mic loads as either yielding or nonyielding walls. Cantile­
vered reinforced concrete retaining walls shall be assumed 
to be yielding walls and shall be designed as simple flexural 
wall elements. 

1622.1.3 ASCE 7, Section 9.14.7.9. Add a new Section 
9.14.7.9 to read as follows: 

9.14.7.9 Buried structures. As used in this section, the 
term “buried structures” means subgrade structures such 
as tanks, tunnels and pipes. Buried structures that are 
designated as Seismic Use Group II or III, as determined 
in Section 9.1.3, or are of such a size or length as to war­
rant special seismic design as determined by the regis­
tered design professional, shall be identified in the 
geotechnical report. Buried structures shall be designed 
to resist seismic lateral forces determined from a sub­
stantiated analysis using standards approved by the 
building official. Flexible couplings shall be provided for 
buried structures where changes in the support system, 
configurations or soil condition occur. 
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STRUCTURAL DESIGN 

SECTION 1623 
SEISMICALLY ISOLATED STRUCTURES 

1623.1 Design requirements. Every seismically isolated 
structure and every portion thereof shall be designed and con­
structed in accordance with the requirements of Section 9.13 of 
ASCE 7, except as modified in Section 1623.1.1. 

1623.1.1 ASCE 7, Section 9.13.6.2.3. Modify ASCE 7, 
Section 9.13.6.2.3, to read as follows: 

9.13.6.2.3 Fire resistance. Fire-resistance ratings for the iso­
lation system shall comply with Section 714.7 of the Inter­
national Building Code. 
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