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year | non-earthgquake events (e.g., architectural | earthquake events (e.g., codes, earthquakes,

trends, new products) research)

1983 FEMA 74 (1" ed)

1985 NEHRP Provisions (1% ed )

1989 Loma Prieta Earthquake

1992 FEMA 178 (existing buildings)

1994 Northridge Earthquake

1994 California SB 1953 (existing hospitals)

1997 FEMA 274 (FEMA 356, ASCE 41; ATC 33
origins 1993); existing buildings, performance-
based engineering

2000 IBC

2002 ASCE 7-02 (05, 10)

2005

2010

(13.3-1)

2010 FEMA 74 (4" ed )

(Lo )52 1Lo) &y ko g daslgud

+ Based on the NEHRP Recommended Seismic
Provisions for Buildings and Other Structures —
Technical Committee 8

+ The changes to ASCE 7 are developed by Task
Committee 8 of the ASCE 7 Seismic
Subcommittee (SSC)

+ The NEHRP PUC and ASCE 7 SSC are closely
aligned

ATC 3.06

Tentative
Recommended
Provisions for
Seismic Regulation
of Buildings

17 EOmen

ENBD B EXCAMEID EU PHE SN
FORSEEMIE AESULATICNS

TR e 2uL
ADETHER ST RUCT e

PARTY . PROVISICNS

First published by BSSC in 1985

war Enmen

NEHRP REECRMEN UED PR ONS
FoRSaT A EULATIENS
TOREN SUIWDHES.

A0 CHHER STRUCT URES

PART 2. COMMENTARY

Updated on 3-year cycle {1988, 91, 94, 97 00, 03) —now on

5- 6 year cycle
1992 - Adopted by BOGA, SBGCI

1993 — Adopted by ASCE 7 for Seismic

1995 - IBC resclves to adopt as basis for IBG
2009 — Adopted ASGE-7-05 as the basic reference
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Building Code Requirements AS C E 7

and

Specification for AC | 5 3 O
Masonry Structures y

[ N
Containing (O
Building Code Requirements for Masonry Structures - .
(TMS 402-13/AC 530-13/ASCE 5-13)
Specification for Masonry Structures EUROPEAN STANDARD EN 1996-1-1
(TMS 602-13/ACI 530.1-13/ASCE 6-13) NORMEEUROFEENNE
and Companion Commentaries EUROPAISCHE NORM " F E |v| A E ; 4 -

Developed by the Masonry Standards Joint Committee (MS.

Eurocode 6 - Design of masonry structures - Part 1-1: General
rules for reinforced and unreinforced masonry structures.

Reducing the Risks of
Nonstructural Earthquake
Damage —A Practical Guide

FEMA E-74 / December 2012
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floor SHELF ANGLE o
anchored to spandrel —
Backup wall beam; see Figure 28.21 —=—Spandrel beam FLASHING Spandrelbeam
Two-piece T
R Ml S GAP between shelf ——— HOLES SHELF ANGLE
angle and top of g
veneer; see Figure 28.7 *
£ VENEER EXTENDS HABNG [~ Untel b backup I
3 CONTINUOUSLY FROM ANDWEEP (S
= FOUNDATION TO ROOF  Two-piece anchor ———__ i HoLES — UNTEL ANGLE -
3 without any to support o
4 wneer over
g intermediate support SHELF ANGLE = opening o
3 anchored to spandrel (_ - g-
% Intermediate beam; see Figure 28.21 o————Spandrel beam Window
FLASHING
E L fioor GAP between shelf ——— 8131 & :’gggp & }‘l‘
£ = =
Back angle and the veneer below —
3 waﬁ % allows the spandrel beam "~ GAP between spandrel G}
to deflect freely without ~= beam and top of backup wall Backup wall 2
transferring the gravity load allows the beam to deflect .
Two-piece to veneer; see Figure 28.7 freely without transferring A
— anchor gravity load to backup wall.
Lateral ( 4 ) - -
al support (restraint) FLASHING Airspace ——————L
to backup wall required ANDWEEP Spandrolbeam oottt
) here; see Figure 28.22. Fill HOLES SHELF ANGLE ik
Depression in Two:place anchor gap with insulation and e - T—
SoUnantion. sallsd treat with backer rod and e £
W hle oo Figues 2811
| BRICK LEDGE sealant. S s . e
| OUER FLASHNG A FLAGHNG LA DRECTLY
— Depression in I T g e~
% Finished ground foundation, called o o
o—l_l— Foundation BRICK LEDGE FLADSHNG BRICK LEDGE Lt
AND WEEP
HOLES 3
Fl,
; A — Foundation
a) Entire height of veneer (from - "
goundation to roof level) supported on TS | oendetion
foundation—a detail generally used in

Viohammad,

low-rise buildings (b) Veneer supported at each floor with shelf angles



YA« o lbinl jo b llgs

“’)l’. 6“)',{_-} Y-—&—f
5 55 (gl 5 4 s 23yt gn ! Gl 5ot ol b o (ol -
s \,Jl: gsilP L S )l salazul .))l,A L)‘il = ..b,..: )LQJ Lb)‘%o
A3l glasss 4l Slakad o 550 aixen g o3l 4 L Sladad &YLas! -l

7 aodea VO L (F-F) 0t (3l Dp i(glo5 ) oo (U0 i ANy &S
Al 1pds |y wcnl 58,5 45 plas

ala gladud sl lgss $-A-F
Lajless gl 55 g Juae ol o3l d) grailin 96 & sl ol (glatiad (gla g0
odtdogi 2l Sl (e i g 550 Bld 4 Juad ol Sl 5 03l il
S50 a3l 4 bogpe Sllande (o 55 4 oad ALl 5 juiee okl SO baug

3
I
G
S
=
b
G
.\2

Sl silupglie Joallnas” )5 5l lgisn 8,00 ool 13 955 Sule, 03y a2
woly Slidos 35,0 VW) Jlo Ol PYA - 6 5 5led a0 "laglazslo (glojlu i

..)’.o.; ool );“ \5)L-J)Q¢:J g ui""‘

. o 2 b
Insta : AliMohammadi6186 u//f )




= Clln g b5 13y 4313 s

Sl dagr P 4 Cewgns — YA-- d)dut.w‘ 5O Los -Lv‘g-aa

Pl
o

b sl

ou odibws slales

glsil e onds ol (Solis 5 (5,7 (T slaled -
S sl 655 b SL e b ond mhs Gloces slalos
Slagyd Joodi Cuz b Sdy e g Jlail (A -
Bl sloy ) (Hib

aied glule 4 ool o0d sl slolei -

Byl JSi s 1 5 Yeome L amiw 3 oI5 -
Gl oy o..\SLf..M.? Q] 9y 2 Los a5 6)‘5’.’.‘5 5&ﬁfﬁ)o
Ty s ooldl (g ym & jg0 @y S “‘-""‘-“:)‘ o &l
wol oo ol o @ ledius s oo

§<5)S) g% ml0 S — o

e
Gl e a

29 gllo o (£~
o gl 5k

s e e

Insta : AliMohammadi6186 J ,«"’uu



A 11.4 Damage to brick veneer due
fo comoded veneer ies. 1989 Newcastle,
Australia earthquake

(Reproduced with permission from R.B. Sheohard).
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Gypsum board fastened to cold-formed steel hat channels. If painted (or
i CMU interior is gypsum board interior finish is not needed

Hat channel section; see Figure 20.6

Vertical reinforcement in CMU backup
Il for lateral load resi

fon bar to anchor
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7 ) Shelf angle anchored
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expansion joint 2 N e | e \— Horizontal joint.
E E under shelf angle

Vertical expansion
Joint

Horizontal joint.
under shelf angle

Air space

Backer rod
’EBackuP wall
T~Clay brick \\ Clay brick
‘ Sealant
- 1/2 in. typical
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B Bearing
connection

Cladding
panel

L - Bearing connection

Movement
i connection !

Movement ' ,
connection 1 ! 4 !

' [ l
: - - f
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e e Interstorey
# drift

4t

(a) Panel hung from the top

Interstorey
W A drift

- Movement
= 1K connection

! Drift of
’ 4 structure

panel
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1 Spandrel
1

behind panel

5 Bearing
connection
= |

(b) Panel supported at its base
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