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Design Guide on the ACI 318
Building Code Requirements
for Structural Concrete

A comprehensive guide to assist
design professionals on the design and
detailing of reinforced concrete buildings.

Based on ACI 318-19
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Jack Moehle

He has been a member of the ACI318 Building Code Commuttee
since 1989, chair of ACI 318H (Seismic Provisions) from 1995

t0 2014, and 1s chair of the ACI 318 Building Code Commuttee for
the 2014-2019 code cycle.

Seismic Design of Reinforced
Concrete Buildings

NIST GCR 16-917-40

@ p NEHRP Seismic Design Technical Brief No. 1

Seismic Design of Reinforced
Concrete Special Moment Frames

A Guide for Practicing Engineers

SECOND EDITION
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Design Guide on the ACI 318 Building Code Requirements for Structural Concrete CRSI Concrete Reinforcing Steel Institute

* When subjected to lateral seismic forces (ASCE/SEI 12.3.1.2):
(a) Span-to depth ratio< 3 and
(b) Structure has none of the horizontal irregularities in ASCE/SEI Table 12.3-1

When determining the span-to-depth ratio, the span is equal to the distance between lines of lateral resistance (such
as walls and frames) in the direction of analysis (see Figure 9.7). The overall depth of the diaphragm in the direction
of analysis is used to determine the span-to-depth ratio.
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12.3.1.2 Rigid Diaphragm Condition Diaphragms of concrete
slabs or concrete-filled metal deck with span-to-depth ratios of 3
or less in structures that do not have a Type 2, 3, 4, or 5
Horizontal Structural Irregularity are permitted to be idealized
as rgid.
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A6.2 Building Code Requirements PEER/ATC

Prior to 2005, building codes did not regulate the choice between diaphragm
modeling assumptions. Beginning with ASCE/SEI 7-05 (ASCE, 2006), use
of a rigid diaphragm assumption for concrete diaphragms required that no
horizontal irregularities be present m the building. Diaphragms in buildmngs
not meeting this requirement must be modeled as semi-rigid.




Alireza Faroughi

créﬁ)"_—é Lo e
Assistant Professor of IAU. East Tehran Branch B o)y a2ty codlul ol 31 ol L sl

= st @ JEh sl Lhp le oy b alasde PB i 38 cels Clo 051,80 oo a8 5l eolaiul :BaCkStay eﬂ:ect
uLLJo )J ulﬁ > Q)b )LMS Lo‘ od; ‘ALS’ w.(bls L)“’)" U‘LS‘ g./.La d...o.‘s: O @5‘;‘3[ S A69 )’LS(S” L:

s o orGlPl S Sy s e yl'f wsim QMJ‘)

Exterior tower

mteror towerval |- [
NeTw " - X
erior towe e
Y -
Overuming Momeot at s e
interface \\ ig s
\ i —
A Podium reaction on N
Main backstay y
Reaction at ground e\ Tower wallk \\ - —
foor diaphragm : ; ﬁ'&.
*mmt \
Shear diagram . | Cantiever's
- a = 7 back-span

Founda!ion/'
P P
L.O ;.O _F.O Sy LA,
Basement Modeling in |
! .
Tall Buildings - EMa= 0
e — omade e I = 3 | [le= Px100=xx 10
T - . ~ . — — E " 3 =

By Nat Tocci, PE. and Sanya Levi ' romesnen | s b o S| ‘ 3 S |, s=A0P

- {34

:\-".[No.l g I‘z"'

Mo {:)f "



Alireza Faroughi

HB)‘_J Lo —le
Assistant Professor of IAU. East Tehran Branch -0 BV QR PR Y U O S I TV KR PO

W80 sl o)) Llas

*

ES o

Ll 53 psbie B slial a1y b 3 005 bl ] Slag i o5 ol 81 43 Se5 b 8 _pnts oSk

2D g 35BS g eulS dd e o ) s ) el " ol les Ale  ols
PEERIATC 3*"&.‘.5‘“-’ g8 Qo> oo P’(J )u.) us\urw-w-:-ng 2 c.s"g)‘”“""'c_s‘"
B -1 S S

693 % 5 o o510 gl plagas b amalie jo 05T,8L0 0o oo 259

0,559y o Jglase (258 ol L duglie jo 051,800 o9 o0 23
A i ‘5.3).;)15 60}'55 (G y G“"L" 1'915'“ [ ﬂjﬁ LS""'CJL“'"

292 SBpSTAbo ol p Joluie yob -l piyOlbasl Colei o sl )

O 9 o SBpSTHEbe iludae Ll pglie poiww w8 SlagyLl

Soudllasit o1 500 b 4 bl o g3Vl gadiye go)  @jF bl cde Colyi 2 glej )
2N ]

&) 43y o3 goVsd saad,e g ool sladilas oST,800 gladiles el slalpdle 5 po 00 yis g (G Liae g1 (iilr (slg e oA
5 F o )l )B ool g0 (S Q3P 3 Ve ge 48,5 M p0 by Slr 292 se )5 lojle O GBS .ol (I8 slagLall
Judoni sl yl3le 5 ol s Logas el sl o il sy 095 oo ooliwl oy lais L R N e (S g Py S e
amiuo b s Slausloe by glolus sl abgs 0 2 sline B sl olell o 45 25 dse
oo bl (ST Jie) 08 i 2ot &3

g [T A R T
oo glplblidae i sly o180 (S (Sl Jae 5o
S92 g0y ,lgid 9 5 pole) (Jlael)  p (o ol o s0iliS Sgame
Glojlw Judow gla,l38le 5 cam 5o lasie g sbul wcwles sbow ot o1 93
0o Joe jlie b gam aw o9 oo dwlre o580 las
3,30 backstay LT ;o eST,3L0

2 8 41,8 solaul




Alireza Faroughi
Assistant Professor of IAU. East Tehran Branch

FI3 FI3 F/3

I
lt‘l

Center Wall Shear = F/3

(O i A3 &9 599

b Lo e

B oyt Aoy oSl S13T oSS 4bSliw!

W80 sl o)) Llas

T 0
Al kA

FLEXIBLE
Center Wall Shear = F/2

P Sl 4 &9 593



Alireza Faroughi =98 Lo, e
Assistant Professor of IAU. East Tehran Branch B oyt Aoy oSl S13T oSS 4bSliw!

oS50 (5o ) Lolps

Ay oy 30 bylisl 21,0 aobiowT

YAse 8 51t ] ol Ao 092 g Cundio b 1
") Gl Ty ..“ S - “ e El A .

(F Slts) S ; - oo @518k o M g, o
- / _

fwsﬁ /] el oal ooly inled e0ylS Lil>

S 5Us
ol 4SS (Lo lee o0 sla)lsao

aado) il ool Jole 8 len g5

% am . o o e

/ ZzZzn

St WL ole (g5 0
\ L (ol 00l Joo i aiile s Chbuw
|VAVAVAVAVAVAVAVAWAWAWAWAWAW,
---"'-:-- ___.-'--::'f %-“.-‘-ﬁ“-.— ﬂ"#’fé j:ﬁs’;nry
Siles YKo ais Slas VA 2T 2 S sl S ASCET
Biaph | L iyl dak)
L1 ! LE |
o1k ailay w31 wlas

'&d.inh p
s e s a ams b Sl il s el ol (VoA s e, SRE@PR oo (o, b b

story Story

Nflj'élf.‘:‘ Js‘:’ _,'f"'.',"i‘? ,)"S.L"":" =ﬂ‘diaph Lﬁ‘:"""‘" LJLS;‘ ,..'f':."'l"'s = ﬂ'smr}'



Alireza Faroughi

‘ﬁ?”l—J Lo —le
Assistant Professor of IAU. East Tehran Branch B o)y a2 lg codbul of 31 o3l ;b oluwl

oS5 (51 0] Ll

Ay oy 30 bylisl 21,0 aobiowT

w(\f t,:asu;' 1994 JBlgs (ADiaph) 51,800 15 Pl Caudio o> ol ) (euiS A U o allb JSUo s 31 ST
15
\ g o g W
st 53 \VAVAVAVAVAVAVAVAVAVAVAVAVAV/
- ,k -
34; S S Ael e s""';f’;%
h“hh _________ N _,.-""f’
H"“‘*—..___l_ ﬂs __..--"'-'#
-—--__—'-'TL ______ bl
[ T

= El eSS oo oS L=w
osle £lo )l Joue =E

3 & - _ [.-]‘-W'lh:l-—r1r F'_,‘l's ‘-“-’)-‘3 :a
xSt A= #513bs S glaie o A

S s Jooe G
cless Ll jLw




Alireza Faroughi
Assistant Professor of IAU. East Tehran Branch

=9y Lo pmle

By o)y 9y ool 33T ol Hb Sl

ol pdsillanl b o o Shae 51§65 dnoaiiSaar alax 1 o)l saimo LS5 izl s oSTabs b F-Y-F-1F-a : 51,80 >l b gg,.

12.10.1.1 Diwaphragm Design Forces

Floor and roof diaphragms shall be designed to
resist design seismic forces from the structural
analysis, but shall not be less than that determined in
accordance with Eq. 12.10-1 as follows:

ouiiS aez s beSTyibo A=Y Y F
ao-vy I =Wk

Py

S

-

= —

= T
2 -]

D e
Building Diaphragm
design design
forces forces

(12.10-1)

|_-q..-....1| [_EJ}B.J.A.C-J

Sy o513k U 1) ;4SS

[ PLEA Y

23l e it )
A gpbli e RSl
el Pl il (o
23l gap 2AeS T
2 CWLL A o550

sl 15 P s

1SS
b Gl S F g )
Jad) aib Fwl (old)
SrolSl g (YA o)k

L) o 2 0 ojlw o Wi
Ll (o3l S5




Alireza Faroughi Y - V- SN 1
Assistant Professor of IAU. East Tehran Branch B oyt Aoy oSl S13T oSS 4bSliw!

Fp pS1dbo /o)) Lilss
ﬂ i compression chord
— "
= 4 C J{
M, J,
C
wall i J, max
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S tension chord :7]5 J,

NIST GCR 10-917-4
reduction associated with diaphragm cracking commonly is
approximated by applying a stiffness modifier to the diaphragm

in-plane gross-section stiffness properties. Stiffness modifiers
for reinforced concrete diaphragms commonly fall in the
range of 0.15 to 0.50 when analyzing the building for design-

v 1/; level earthquake demands. See Nakaki (2000).

L -7 a): = )
i / M, Slabs (out-of-plane): I = 0.25], \

e Slabs (inplane): [ = 0.35]
ﬂ ':HS| Concrete Reinforcing Steel Institute
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(shear friction reinforcement) csg0 0, KLeo  *

In this construction method, cold joints occur on the top ‘ﬂlv Wall reinforcement (typ.)
and bottom surfaces of the slab along the length of the wall, "

and shear transfer reinforcement must be determined at
the following locations

The shear transfer reinforce- /— Cold joint
ment perpendicular to the face of the wall and perpendicular b ° Slab reinforcement
to the bottom surface of the slab must transfer the shear 1 M

forces along the length of the wall from the diaphragm to "I
the wall below. Similarly, the vertical reinforcement in the
wall must transfer the shear force in the wall above through
the top surface of the slab to the wall below. Shear transfer J "b\
[
|

i
L
reinforcement must also be provided along the length of the

collectors. \~_ Cold joint °
V=A@

Along lengths ab and cd, continuous bottom
reinforcement in the diaphragm, if present, may suffice to resist 1 f\‘/ I
the total shear forces v,/ and v,#l.4, respectively.

The temperature and shrinkage reinforcement oriented in the east-west direction can be used as the shear transfer
reinforcement between the diaphragm and the collector beams along column lines 2 and 3.
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1% ,.’{ £ In cases where the width of the collector is equal to
w(total) /" w ||the width of the vertical element of the LFRS, Vi (total

1 4‘?5},‘1: in this equation is equal the factored shear force in the
] y

wall, ‘Ef’u. Where the collector is wider than the width of

the vertical element, V
wltotal)

Jack Moehle

For the detail shown in Figure 15.23, the entire collector force, amplified by overstrength factor
Q. plus any diaphragm shear along the length of the wall, must be transferred to the wall through

shear-friction across the cold joint. For the example of Figure 15.22, the total force is C + Ty max
+ w,tlp,.. (Note that the terms C and T, include the factor € but the termv, ¢/, does not .

reinforcement. If the interface is clean and free of laitance, and is intentionally roughened to an
amplitude of ¥4 in (6 mm) as required by ACI 318, the friction coefficient is g = 1.04.

b Lo e

B oyt Aoy oSl S13T oSS 4bSliw!

W80 sl o)) Llas

sequalto V. + T, + C, | (Shear friction reinforcement) cs g0 0,8Lo  *

o, max

Dowels °Cc:-|d joint
A\ P
|

M, Max N, max

include factor €,) Dowels crossing the cold joint can provide the required shear-friction \

Shear Transfer Reinforcement at Bottom Surface of Slab

At the cold joint between the wall and the bottom surface bof the slab, shearfriction requirements along the length of the verti-
cal element of the LFRS can be satisfied, in general, using all the reinforcement that crosses perpendicular to this shear plane,
which in the case of Construction Method A, consists of dowel bars (either spliced to the reinforcement in the slab or not; see
Figures 8.6 and 8.7) and the vertical reinforcement in the wall. Typically, a wall that is part of the LFRS is subjected to axial forces
in combination with flexure, which must be resisted by the vertical reinforcement in the wall. These vertical bars must also resist
shear forces from lateral load effects, so the tension forces in these bars are usually not nominal. As such, vertical wall reinforce-
ment is usually not used as shearfriction reinforcement at this location.

Where distinct dowel bars like those illustrated in Figure 8.6 are provided, the required area of dowel reinforcement, A_H[(Lo“,“]}, is
determined by Equation (8.9):
Vo) /£
ultotal) iw
sldowel ) 2 y (8.13)
opf,

BRSI Concrete Rainforcing Steel Institute

M Collector
reinforcement

distributed

transversely into
the diaphragm

Structural wall —\
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cBSI Concrete Reinforeing Steel Institute

[

Shear Transfer Reinforcement at Top Surface of Slab

(shear friction reinforcement) cs 40 0 ,KLeo *

At the cold joint between the wall and the top surface of the slab, shearfriction requirements along the length of the wall must
be satisfied using the reinforcement that crosses this shear plane, which is the vertical reinforcement in the wall, ;‘lg. Assuming

the factored shear force in the wall above the slab is equal to V'
area of shearfriction reinforcement, A-uf:

v;t(abo\-'[-}'] / 'Em
uff 2 _
Pt

wlabowve

Vu(above): al Jist g 4 coles )0 5 (b Jles 4 0l S YL s )0 s9250 (ob 2 (59505

) Equation {8.9) can be used to determine the required

(8.15)

Where the tension forces in the vertical reinforcement of the wall are not nominal, the total area of reinforcernent crossing this

joint, AE,(

total)”

Kﬂ.(}].h{]\.-‘[}] /Em

must be equal to the area of the reinforcement A_uf determined by Equation (8.15) plus A, (see ACI 22.9.4.8):

f(total) =

o,

+ 4, /

(8.16)

Vv

R22.9.4.6 Tension across the shear plane may be caused
by restraint of deformations due to temperature change.
creep, and shnnkage.

Where moment acts on a shear plane, the flexural compres-
sion and tension forces are m equilibrium and do not change
the resultant compression A,¢f; acting across the shear plane
or the shear-friction resistance. It 1s therefore not necessary to
provide additional reinforcement to resist the flexural tension
stresses, unless the required flexural tension reinforcement
exceeds the amount of shear-transfer reinforcement provided
in the flexural tension zone (Mattock et al. 1975).

3B slad (55 S oo Joo S amio S 2
PSS g o3y K00 KoL Jolad ;0 (LIS (g9 g e
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Table 8.2 Required Shear Transfer Reinforcement

Shear Transfer

Location

Face of wall and
bottom surface of

Type of shear transfer
reinforcement

Distinct dowel bars

A

aldowel] —

Diaphragm and slabl!) V iotans £ Lo
Vertical Elements of Reinforcement in slab'2) Aﬁ[h.]ﬂm = " “.d} -
the LFRS P,
I I -ﬂ Vuamwj ff?w
Top surface of slab Wall vertical reinforce o) > (al . ) + A,
ment opf,
Diaphragm and Col- Interface between V. /L

lector Elements

diaphragm and
collector

Reinforcement in slab/?!

Ay Z s
#l:_:-g.l.il.-l'}} ] .4‘;‘5‘1}11
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7—S|ab reinforcement

I
~D\X

G—Pp 1 / Reinforcement
f Mark Equation No.
| Type Method | Method
A B . .
1 Chord 8.4 Slab reinforcement (typ.)
2 Shear 8.6 —
@H&H"h—“} > a | Faceof 8.12 8.18 <:>
] ] Shear transfer wall ) ' —
A A hgtween Bottom
L A 3 diaphragm and bl rface 8.14 —
— vertical elements
‘ of LFRS c Top 816 -
surface \
Shear transfer between
[
l 4 diaphragm and collectors 8.19
5 Collector 8.27 ﬁ'lv \
Dowel bar
@O—H
- )
Method A
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AISC360-16 Fig. C-I7.1. Shear flow at collector beams.
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L, } REINFORCED
L "I CONCRETE

MECHANICS AND DESIGN

| ! 2. Select the slab thickness and beam size. The slab thickness is chosen to
é_ satisfy deflection requirements once the beam size is known. If ap{,/{; exceeds 1.0
) for all beams, all the shear is transferred to the columns by the beams, making it un-
.7 hy necessary to check shear while selecting the slab thickness. If there were only edge

7 beams, the minimum slab thickness for deflection would be governed by Table 13-1 and
. hy would be {,/33 = 8.18 in., based on ¢, = 22.5 ft. To select a thickness for a slab with
y beams between interior columns, the thickness will be arbitrarily reduced by 15 percent
L to account for the stiffening effect of the beams, giving a trial thickness of 7 in. Assume
. b ! a beam with an overall depth of about 2.5 times that of the slab to give a value of ay a

W little greater than 1.0,
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|1 | a il
| 1 1 — | — I, = gross moment of inertia of slab 20 ft wide
| |____£'§“1 L ] g
01 : ! v } ; I = (—) (12 in/ft x 20 in.) (7 in.)® = 6860 in.’
T I i 12
__H“___:_H_i____H__ I, = gross | of T-beam cross section shown in Figure 16.8
I n—— I about centroidal axis = 18,060 in.*
W 7_h_ , ~ 4
s —] | s El, . (E)(18.060.m; ) _ 263
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7.2.2 Slab SIWHBS; reduction—

the given loading condition. When the analysis is used to
determine design drifts or moment magnifications caused
by wind or earthquake-induced forces, lower-bound slab
stiffnesses should be assumed. When the analysis is used to
study interactions of slabs with other framing elements, such
as structural walls, it is appropriate to consider a range of

Figure 11-8 An explicitly modeled floor diaphragm with elastic shell and slab stiffnesses so that the relative importance of slabs on
bearmelements (e bay i divided inte Sshell clements). those interactions can be assessed. For nonprestressed slabs,

e Modeling of Diaphragms: Roof and floor diaphragms are explicitly it is normally appropriate to reduce slab bending stiffness
modeled using elastic shell elements. The effective stiffness values of to between one-half and one-fourth of uncracked stiffness

the shell elements are determined in accordance with ASCE 41-13 Table values based on gross section properties or based on limits
10-5. In accordance with ASCE 41-13 § 10.4.4.2, the effective flexural prescribed in ACI 318-14, Section 6.6.3.1.1. For prestressed

stiffness of the slab used in the model is 1/3E./,. Although the overall
procedure is NSP, the analytical structural model is a combination of
linear and nonlinear materials and elements. Thus, to account for the

cracked property and other nonlinear response of the linear diaphragm & )_,1 9 < oy o J ,‘,_.5‘ ; LS‘ Y l.’ Ao B 3.'4 QO
model, a reduced moment of inertia of 1/3E./, is used. The axial .
slacl ‘5>|J.b 6‘)-.’ 9 (+ YO) u*’l-’ S>> )" PDelta

Bcff=4c'l/l1 2 1/3 (C10-3) 09.04 ua)ﬂ .0 by +YO O Lb)‘j.nb doole Lg‘ o)l.w
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Beam Section
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Joint Elevation Beam Section
Vu= Thl+ T+ Tsi?.+ Clﬂ_ vcnll

where:
T+ T+ Ts2 =':"f}r[ﬂ51+As,, 51+A$, S.'.:’.]

Co2=Th2 = As2 ¢fy



Alireza Faroughi

Assistant Professor of IAU. East Tehran Branch

=9y Lo pmle

B oyt Aoy oSl S13T oSS 4bSliw!

5hi 55 y90 @ aS L5 b 3l olacend o Y-Y-Y-F-V

5 S slaayg, Ojslxe jo Lol Jsb sl She o]

! oo Ko 51 glate
el ol sl o

w

4

kg — sl oj ) Lolss

F-V-7-10 s il (o0 ,0 o5aSS gl il e (g)L08
Slls a5 ias slaygile,] 5,0 b 55,0 alols aial
sl ol o e YO 5l tn b aiiien (il oA S
503 Y191 s Ll ulil 48 sul> sl k)]
L (02 oFAST 4 (g5l s

Jy—iS 9 omins y9ilooyl amijei Y14
Sy P

2 ISs T adaiie L 5 sl JU a5 60,050 50 F-Y-119
o Gub 2iS sloygle,] 5l end ol 15 paS
S i 4 g 58 e oy ojlail 4y Jgb 0wl X-Y-F
25 Sge pose &S Gipe 50 g Msd e lal 5o dy /10
Sl yaile,l ol Slal Jsb yo b sl zanl, /10
Lylss Jyain 5005y 5l baygile;l ol adlold 093 omin

o9 se VY14 0

B ygiw sos Cwglin Jolus> F-p-Ye-Q

ST slo s yo

GRS S 08 p0 o)l sla K Gl s s &S S yse o

2 50 &dly JIs sla g5l )T wsb My dwls 0 0 05 )3

P pekes 9> 50 o] Jlae a5 F-Y-F any llas (] g
0,5 sl 5 a8l 0dd (el st v el

- by .
) £n/10 -
| . ] ]
<file o oTe o 0 0 0 oTe o o
’ Additional A, Ag Additional A ‘

l.‘:_ﬂjl Concrete Reinforcing Steel Institute

Additional A4 (total) > 0.0018[b; — (£,,/10)]h



b Lo e

Alireza Faroughi
B oyt Aoy oSl S13T oSS 4bSliw!

Assistant Professor of IAU. East Tehran Branch

O ylesses (sossi oz b 5B Lio g ] 1 ek o= (it (sleI) brwgio igiw= o rivas sl (5 05 ) Lslgus
J.‘gl' 39 d&;.b 9o ‘5[& J‘& O-0-Y+-4
demsloma iy Sl Jald ()L Gl S 5 gl Wl Lals 4SS o Llls b oo o (sla S V-0-0-T-1

g eals 15 0-Y-V - any 0 ead Ui el g My 20 0 Wb Me Joos (sl jLs 090 ,5le )| is S

yac Jb d""’b) | [ L /7
o . |
(Ml.: tsf’L?ﬁ)Lf L/2 4 L/2 X L2
1;/4| [;/4 l,/4
X N &
£ § B S T
< \.§ 3 3 22y |,
S -3 S S
£ N\
J Interior Exterior

Oy 5lgh B-T-1+-14
“SagS b gl jemme Saew j2 30 ol (e 5 09 @Bly gt jsme Ceon 93 30 45 D9 e atiS I s ) (end 4
Sges jakiie et la jo 1) ol aul sl atsls sgmg p5 S1.030 0.251; L 0.251) luie g0 op 5




Alireza Faroughi Y - V- SN 1
Assistant Professor of IAU. East Tehran Branch B oyt Aoy oSl S13T oSS 4bSliw!
O ylesses (sossi oz b 5B Lio g ] 1 ek o= (it (sleI) brwgio igiw= o rivas sl (5 05 ) Lslgus

P o9 ad b g0 b Jlo H-B-Y.-4
SVt o a5 b ge Loye cogusme yo wb Lalf S o See e sleysile,! caal B us Y-O-0-Y+-4

gl oaly L8 il ool paad V-F-F
bw + 3hf

B i |
+-1 . I -

hy,
bW= (5 50 ,
—p

Lo Sy JIo ailas Jobo plad jo b olS 4S5 0 gt o g slo bl pjlez S, S8l a> F-B-0-F.-1

Dgd el dalal




Alireza Faroughi Y - V- SN 1
Assistant Professor of IAU. East Tehran Branch B oyt Aoy oSl S13T oSS 4bSliw!

€ @ISTAINS

@ @Faroughi.alireza




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56

