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SPOT CHECKS - REAM[6IRDER DESI6N VZ

DeEsieN (oADS -
DL=100pst (approx. based on Seismic
Flo0r 14S)

SDL = 25 pst (partihos/ MER| Finishes)
LL =80 Pt (rotel jonvidlers)
FLook system: " Nwe Ploni
Lood Cembination used : . 2D+].bL
Intenior Beam: (Line C (2-2))
Factored Load: 1.2 (100 +25) +1.b (§0) = 278 pst
TRIB. WIDTH = (S)MW'*ZU") = 28.€%'
7

Wa = 2T pst (28%2') - g.015 Y4
1000

Mu=Wod? - F05(13.42) = 190 KH
B 55 %

WIdxUS  $Mn = 390Kk 7 My 0KAY
Uniformy Distbuted Lood -

2agpst (842)(29.85), = log K @ -
] 00D

Wit xog Fotal copoerty = 2dp* > 108° /oA

chodlc daflechon ! _1sML ('ZL 0.b7 M

_ lal . L
i = \ 3’&913: OMTin A7 ¢ %ue ™ Zio :
. 5(5.014 3
po = 20 Yt o0 Bu 5(%@ 0.07]
244(29000) Teee 3t (29000) TLees
Tee, = 208.2 m4 ¢ 122 m“/ j:a(," 2300 n* < 72204 WMXO&']
Wil xi

{D-eswm OF WiuxL{ mumber Covsistent w[ STAA(?\
R FOKLS to Gecound € dny (ateral 1oaolS Must be app\ied
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extenor Girder Des;qn : 2 /2

Factored wood: 1.2D+ 1. oL
Wa =) 2(100+25) +1.0(80) = 278 psf
TeiB WIDTH = 2LU6' = |5 g3 '
2

LENGTH = 22 .2

R SR g ) |
-y 4.401 1If

Ma = 46l % (22.21)%
b1

WI4x90 @My < 520 %H > Mu [okau
VNIFORMLY DISTRIRUTED LOAD :

17 1 '
8 psf (22.2 )(15.83)/ ey K
1000

W4 xq0 Fotal (ﬁpauh,] = Zoq( >aq¢“ Joeav
thac i aaflection -

271. ) X

© 22 '-KkL

AL{,—_ L/3(,,0' 22'-_3%:'2: 0.7¢ 1 = 5(2‘05/12 XZZ.ZXIZ)L,
384 (29000 ) Loee
Tee= BT <« qqqmw/
S A iy
- ("2 )(22.2x12) Y

AN s s O
384 (quOO)InEG

eec= 147 jpe <999 in4 \/
Wix9 0

s 8

PesieN OF Wi4x90 Gieper CONSISTENT |y STAADJ
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SpoT CHECKS - FLOOR SYSTEM ' /

» Houwdty COEE PRECAST 0N NON-(OMPISITE STeel  (WNToPPeD)

- Loads
Le =30 (cne ZMS/CM)
SoiL= 25 pst (Mer/me)
DL=10 psf

« Tolod [gad = BO125+ 10 <16 pst
+. = 5000 ps)
¥, = 3500ps!
fpu = 270,000 psi
Rox Span =-3]'(*
"aus»ﬁvud u&ng 8" unorED
Wx0" x8" Nwe UNTOPPED (%68)
fomtobie W PCI dlSl%Vl handbodc

T8-S camfing g psf o,
Fijes gm\) 7 stomds € Yo' B srpponr
. 1" Camber srect. Self wt. By PS‘F

1. 2" (amber I(MS-KVM
GIZDERS (FRomM TUST SwAR)
tood = 1.2([@5)+1.L(BO) = J70 psf

My =(170  pst )(3.4 (30> _ 774K
4
THE DPESIEN GIrDER. W 4xD  PMn = 520 '
PMn <2207 274" fony
szx/jw: ’M-_QZ): 0.4511
30

0.45 = 5(80 )(3rY13.4)" x 1728

I 139 ip1 <999 int
24 (29000 ( 1006) T : : chl‘q% \/0""“1
At = S0 313D 1% "
T = 2000180+25 )(21Y13.4) X128 - 0145 "¢ %,o: LT founy
284 (290w)(1000)(999)
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SPOT CHECK - Corumn) ’/Z
CoLvr) PESION (B3 Cowwan) (Levey 1)
TeIB pesA = (H.q'x ZU-lUS') = 3/1.2bH2 DEAD (0AD =100 pSf
Ar= 3013 #4? UVELIrD = 135 ps¢
Ar = 2(31.30) = 2272 2

“TRAKE INTD ACCOUNT
LK = | x (025., 15 = ) MOENT GF GlzOERS
I73

rdueiion focor = 0.5

Le = 105 pst (0.850) =894 pst
OrepeE—MoMENTS

Weaz = 12(B0)(13.4)+ Lo (219)(13 4) = 28194 g,

FEMa.s = WO . 250 (13.4)? _ Y2.20 't ue el
)Z -_—— . Ux+DL
| g AR ]
Wey =1 2(BK)(10.4") =070 % T]
FEM ., = 0.70:(/0.4)* _ (31 1k es3
2

AFEM = §42.20-06.31 < 35.] Ik
My = BFEM - 38,1k _ 17 egi

2 2 NebLECT
AX'AL LPAD
(L= B0 PSt EoF LL= 75 pst
DL = loo PSE DL = B pst

W= A].2000)+ 1.6 (50)] +(1-2(56) + 1-L(15)) = 2419’ psk

fa = 2404 7 (31130) | 753 4 «

Jooo

* 00lum load +pky dons Vo 77 “ @ | Levee For
Covumm o SWlPuz +

YL = I€ j gﬂ:: 1¥90 for W Iy ’740
74
Be™ 779 C1%90°  fouay To pesist Covm (onpg
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SPOT CHECIL  COLUMN  ® b fLode whure (lumn Charge i
(65 COLUM® @ v/ F(,()OIZ)

T AeeA = (119" X 20.10S") = 311.3, {42

Deap (0AD = |00 pSf RooF = LU = 7S psf

LAVE okp = B paf DL = Sl pst (plamé)
AXIAL L0AD

W = 4D.L(wo)+l.u(ga)K + (1.2(5u) H\U("ﬂ) = 1179 pst
Pz 1179 pst (211.30) ik
(000 5

TCoLumm LoAD TAKE DOWN 61wes 380 k g (m
Foe (GLUMN “To S uepoer

Levec

KL= 10" Fu=1210¥% roe  wWidx9q

L)

P{# | 210 > 3g0* ﬂKAV} TO RESIST (0ADS
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SPoT CHECK -RESISTING MOMENT  CopnNECTICH l/{

BAsE SHEAR = 297.00K

9. °| 3
L. 2o | LELL]
M T ome
Pl JoO .
s W = s SRl
297. 0

THE MAXIMUM, MORENT APPLIEP 0N EA(H
Covomn) 1S CALIWLATED TO BE =— 26 IK.

THE MOMENT ZESISTING (ONNECTION = bg %

26™ < ' JSoxay
SHEAR WALLS PROVIDE AN (ATERAL RESISTRNCE LEEPING THE

MOMENT APPLIED TO EACH (OLUMN
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Connection Design

| | 2

steeEL (ONNETTION DESIENS

Tymcal Movenk Frame  (onnection
4 pol pnshffened oxtended and plte  connehon
Beam : Widxug

d= 14 n bg = 10 PRSI L L
fu = OIS m Xe = 07201n A"'/ﬂwz |.24

(EAMPAD

Column © W 14X 99

0= H4.2mn be = 1Ly, K= |.3% in
k= DYES K107 ) = 143 m

T= 10 m
beam - Column ﬂar\gc conne chon SBRe ET
- Fy = 50 &si My < 234 Kpsth

Struttuca |
FM = ('5’(5' g MW.“’

Fu= 5€Ksi ) MeTcn

Chack beann dasign fexwal s+rcvn3+h
Zn%‘ M!!X|2 = Zs:iX'z < Ozl—}|n3

0.9¥, 0-9(50)
Zy=N1510% > 024 i3 /S okay
‘Hanﬁc{orcm
fag = MuxlZ = 234x12 - 2).4"
(d-) (14-0720

determine # bolts ttnsion - USE 1"¢ A225 BoutS

N = Fpg = ZILY - 29 5 o boks
Bra v3
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Z/y

* fur Ship resistance
Azl 8 =l BOF | 1504 | bid 00k
y'\ ’qr’boh
M. 4 bolts  &4tnsion
M Z bolts B compressen

| Tev)(b) 1"¢ A%25 bol’rs[

Q
£ | gwcle bott Swarc: (N)
S $ 2= Lx283 = 170"y B6® SOy

9

design end plate and connechion 1o beam
ot e e 1= 5 Mt e e
bp=Ztrtq = 2(1%")+ 5% = 872"
regwrcd icknass " )
. 4
My = &m PR m-cac.,(’%)‘(%)

] % Je

O =1.57
Yol T ] J :iﬂ_m)

i § Phibe  10.4(30)(8%)

'trm,." 0q5 —_ ’m P,a-’.c

WSe  1"x 82" nd plate

chetll meten @l bendung T2y 2" - thic wd plet-e
BL, = 2 boHs x 104 ot/ X % in = [04% 7 20° Ay

C,t 745
M= 157(20)(095) o Ly [ . |ges-

M(K: w?2.2 ink Pc < P{ ’db — W, (GSSU\IML !’Z"{v”&a
Go=1%-%-Y%-075

O 1 ’+5(l 085)(; Z'ﬂ ( O‘IS) 4
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| | 7
Chack Shoar yield of ¢pd plate

¢2n £ 2"¢(0-‘-00F‘1P\3)
= 2(0.2Y0.00)(30)(g5x 1)

P, < 330.5" > 2il.4* Joeav
- dettvmined Yeoﬁwreol filet e ld
Q
é MINIAAM S12€ ° 7l
S
5 | Do 0AFt - 0.3(30)(0MS) « g3 5.
Zx1.392 2x).392 PR
USE " filit weld on both Sides oF peam web.
| Bl N (B 14/—0720ruzg i
= EM o _____ - /zg(p - 6 (mM)
poees hain

a2 20 5‘% 2%)

WSE | Zu™ Hmw weld on bow Sices of Beom iveb bejow
: FeNnSion boit

1= 2(bs+4;) ~ Ko
= 2(1940.720) - 0.44S = 21-0%n

Drnis 1= Tk - ZILY S N IS
1 1521.392)  1.5x1.72x 21.03

; bf’uwvn()cmav~
= W
USe [ 710 Hmcf wtids @ beam +tnsion —F;an%c (w:mc

welols & Compression q‘mm% may bt " P
ek unshff Column web bum

07
(Pﬁh e (o.qggy D "3 MZ(ZD 078) :qu 0(:0850 WO)
Pen.= 3088 > 214*  [ocay
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| | %,

- USE (L) 1" A325 bolts

WE 2" fillet weids n both flange and wep o R
UsE |"x §%2° Piate

Detmiled Connuction Below -

=
[
@E 4.5°
D) “j
) ‘j\r %“‘ l
sdu 5 o jl.S"
>
_E I L ;.
x
2 [ :
SS8 et * %J .
— =z 2 0.720
~ TR ) ik e T
l (%) "0 A3ZS
G BOLTS ToP f Botona s
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l /2

EXTERIOR STeeL FRAME (ONNECTION

> @l poHetd washfftned  Seated Cennech on
° peam - COlumn pitb Connechon

Beom . Widx 90 Column * Wid¥ 176
E ko= 0.440 1n K T U-830
g d= 14 fy =50 ks
@23) ke = 0.7100n Fo = SIS
L= 1.4%8 n
| e s

ust 7g" ¢ A325-N

A0 Gngle Moderia)  Fy =30 ks
i fuzBEKS
« Seat amjle and bolt tesign

luca) web yelding

Nyies. = RM—OZI 7K = Mqt 2 |. 44in

2% 13- 7%

=0.%372 = |.4y4d

= 1.4 in

Wtb tnPpling
N/d 7 0.2
NMM = z;—ges = 6——————0(0-35"’\’ (NC@ QU«ANTITW)
r v 5
= Nmm = 4

8" ongle length - 34" Ahle - Zpin Minimumn Ieg
Gl =97.2¢ ¥ 50K JoKAY
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| | 2,
Ty LLx4 x%zf € NG W[ 5% -in bk aagz
For %" @ A325 -N  type B (4 boHs)
$Rn= BL.L" 7 S0 [oray

bolt btanng on 0m3\t
¢'Zh : ®(Z-4d{’ﬂ,)
€ 0.75(2.4- x 7¢ " x Z/,_f 1% 58)
B B R ol
BOLT BEARING NOT CEITICAL
use (2) %" p A325-N bolts
To connuct beam to Kot angie
use (4x4x % w/ (2) 74" ¢ AZ2sN
*hmugh Loch “3
Check Suppoﬁrmﬂ column
$g, - g(2.4d% fu)
= 0.75(24 (76)(0£20) 15S)
= 349° J Bosr BeARING NOT CRMICAL

\MPAD

0%
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| l Y2

CoLuan)  BASE PLATE

Fy = B0 I¢sy
Fy = 20 Ks) (
e 3 Kksi %ﬂ )

axio foadd = HH0*
Calculote re%‘d ar eo
» P\, & Pu =
A~ 297.58 in?
A = 0.95d - Q%bs _
2
A= 0.94in

~
(CAMPAD

calcwlote Huckness
m= N -g-%o\

= $81.2¢ ¥
X=| 4dbg [ P
[(w )| PP
" X= 044¢7
A= 23X '

I+I“_

0 (085)(3)

0.95(j5.2) — 0.5(15-7)

Wi x170 column

d= 19.2m
ko= 0830w
b_; = |r97 m
ke = .31

N=JA +AN< J28758+ 094 = |7.8 in

Wse | pNelZd B

24-045(15.2) _ 4%7g in.
7

=B - 08be = 20 0R[I57) . Blesin
2 = .

¢c Pp‘ 0.6 (O‘BS“PG A?)
O.U(O.‘ZS x 3 x 24 x24)

_ 4= )15 7 (440)

(1s.2+157)*

29

ZJO'-HK
H\l: -04a917

2

g82

SR riiES a4
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i
| z

An' = k |dbg
l+
iy S D2 AP RER T8 %

1 = max(m,n, \n')
= mox (4.7%, 572, 2.50)
=577
Kreg = N |2 00
0.9f BN
= 572 j 2 (440)
0.9(30)(24)Y24)

*,e‘f |24 in

Wse PL 12" x24x 2-0

=)

(CAMPAD
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%2

AMPAD

CoLumMmN SPLICE CONNECTION

de = WHXITW
Ou= WI4x99

e = 154"

o= 147"

e = (oLw‘ 3/4) 0B OVeR CLASE VI-C

de = 1W9'+3%4" < 141" < dh /okay
CoMBO BOLTED 5 WELDED CONMECTION) (cose v;-c)

Fange Plotes  (From chosas)

(z) \iorm 12"
THE 3%
LENeTH Ly = b 4"
_ s =g
Bolks Welds
7 ZOWS OF BOLTS (x)

T2 lopark . M Hesse 6

%y sre € "

Fliers ‘
: ATTUA G %
£+ (d,’ZdM)_—_ (5% J'+8> = % -}N= e

"

z

Ahi = z/g"
wod sz = B (section T2)

H’,Y\Qﬂ/\ * L“- '4+ = (D'/‘f“ W= ("
widkn = "
ohimsS
2% g x b S
PerpiL€D CONNECTION) ON NEXT PARGE :

=
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| | 72
ol == 12"
14 g —
N e e TN
e N 2%
L2yt .o : ::{3 B
o o o5 S A p\_ =
Q e STRIP SHIM
< .
$ - B fLer
< ¥ S
3 : \/\ = 3N
%V b
O oV 4
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APPENDIX B

Wind & Seismic Load Analysis
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Wind Loads

WD LOADS

METHOD 2 - andlyheal Procedure
+ Dettvmire wind voviapies

V=90 uph
; Ya= 0.85
: 14 115
i axposure = B
i Kz¢ =100
wtrpo)ott K; ¢ .
o L B S 1 neigot Kz
(Habi - 3) l b 0
rose Z2 > & Ig'-0" 0.L0D
3 AT 4" 0. b¥
4 3u'g" 0744
5 4o'-0" 0.9
V) p5'-4 0.3
7 b4'-§" 0.57
g ' -0" 0.90
el £3-4 0-94
10 92'% 097
roof 102'%" 1.00
vnqvwoo\c il .02

Qe (vtlocrty pressuce) = 0.00 250 Kqllla, Ka VI T
varieS by feve |

ge = 0-00250 [Ks |1 00)(0:45)(%02)(1.15)

2

4= 000250 (1.01)(095)(1.00Ya0?)(1.19) = [Z047 )
I3~ (2~ o.ao(%.u\_"" =
L= 2(%,) = 320(**%,) " -[Z088T 1

¢ . * .
pompe G el Z: %1 = 20 CO*Z&R%R INTABLE faR AL
({.\ © MR oot N.l(jh\' - 102.00 + 2.6V . \g7.00 F. =,=1.0

2= 0.0h= 00(10700) <[ekL')> 2,..= 30V
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Z 7

wWinD LoADS ((ont)

Q = |
140. u;(B“"

Nortn/Sputh  B=91'-0'

=

—Ll— o2
;+o.ug(‘4|+l()7.(m
208%

L ABLLA

G- OQZ5(

1+ 1.79¢ T:Q
""-73in

Guys = 0.500 |

- pressure Cotfficient

North [ Suuth

wWindwad = 0. ¥
leewovel = 0.5
L/g= 091

L=83" B-9
- wind Praessuce
2= 326 0p "4 GCpi
. %}.GCP‘%hGCPi

North [ Southn
Kxampie € fevel 2: P, =

= 107.00b

gost/west g < 32

Q

O L2
Jnous (8%;0;%) 4

[Qaw - 0792 |

Salgv should be 3.4

| Gepw = 0.308

E(XS‘}‘[ \Wwvest
Wwmndward = O g

!

(92) |

leeword =
L/B: ]_Oq
=91

(wingworil)
(\tewardl)

1200 (0800)(05) - 2047(-0.1%)

P%'-‘ .53 PS‘F

Ph = 20.47(0306)(-0.5) - 2047(0:18)

Pu- - 11.93 Pt

0.3

()

B=%3' |

Glpi = +0.1%
=8y
FOR. ENCLOSED RUILDINGS

rage | £1
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| 3/

WIND pyessuce  ((ont)
EQST/ wWiest
ample € Jeve| 2

Py = 1206(0.308)08) - 2047(-0.18)

Pa= 11.BY pst
pp- 2047(0809) (0:3) - 20.47(0.1%)
| Ph= —8.05 pst

* w‘mo\?rcwcs for poch S?ij calculted n tabe -

oforce of windword (onuy)
£ = & (storyheignt) ps

N/S ampre @ fevel B: F =41 @5+ )(u00) = 11.9] K.
« Force Tota) Pressuce

NS txampie @ Jeve| 5: F= A1' (A.24')(25 94 pst) = 22.05 K
 Windworg Shear Story

NIS Oxample € 1ol F: F= Fuanan @(PHaot+rooft 10+9)

€= (5.13+15.25+ 1359+ [350) < Yo 4> ¥

« TJotal Shear Story
N/S xampie @ level 10: F = ., @(priot + ot T10)
F = (035 + 211 +24.02) = 5b.HE K

rage | &2
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Wind Loads (North/South Direction)
B =91'-0" L=83"-0"
Hew: Story ; Total Ff)rce of | Forceof Windward Total Windward Total
above . Wind Pressure (psf) Windward Total
Level Height K, q, Pressure Shear Story [ Story |Moment (ft{ Moment
e W pey | TSR [ Presmwe } u ohaseny|  ® (ft-k)
(ft) ‘ Windward | Leeward | only(k) | (k)
PH Roof 112.66 10.00 1.02 20.67 17.02 -11.93 28.95 3.73 6.35 3.73 6.35 401.92 683.81
Roof 102.66 10.00 1.00 20.27 16.75 -11.93 28.69 15.25 26.11 18.98 32.46 1488.97 2549.55
10 92.66 9.33 0.97 19.66 16.36 -11.93 28.30 13.89 24.02 32.87 56.48 1222.43 2114.02
9 83.33 9.33 0.94 19.05 15.97 -11.93 27.90 13.56 23.69 46.43 80.17 1066.63 1863.69
8 74.00 9.34 0.90 18.24 15.45 -11.93 27.38 23:13 23.27 59.56 103.45 910.26 1613.48
7 64.66 9.33 0.87 17.63 15.06 -11.93 26.99 12.78 2291 72.34 126.36 766.88 1374.77
6 55.33 9.33 0.83 16.82 14.53 =11.93 26.47 12.34 22.47 84.68 148.83 625.13 1138.49
5 46.00 9.34 0.79 16.01 14.01 -11.93 25.94 11.91 22.05 96.59 170.88 492.13 911.35
4 36.66 9.33 0.74 15.00 13.36 -11.93 25/29 11.34 21.47 107.93 192.35 362.82 687.00
3 27.33 9.33 0.68 13.78 12.57 -11.93 24.51 10.67 20.81 118.60 213.16 241.93 471.58
2 18.00 18.00 0.60 12.16 1153 -11.93 23.46 18.88 38.43 137.48 251.59 169.92 345.85
1 0 0 0 0 0 0 0 0 0 137.48 251.59 0 0
I Windward Story Shear=| 137.48 |kips
I Total Story Shear =| 251.59 |kips
I Windward Moment =| 7749.01 |ft-k
I Total Moment =| 13753.59 |ft-k
Wind Loads (East/West Direction)
B =83'-0" L=91'-0"
:E:)gvhet Story Wind Pressure (psf) Total v:::::[:: d F(;rgtea:)f Windward Total Windward Total
Level Height K, q, Pressure Shear Story | Story [Moment (ft-| Moment
ground - 2 g (osf) Pressure | Pressure (k) Shear (k) K) (ft-k)
(ft.) Windward | Leeward Only (k) (k)
PH Roof 112.66 10.00 1.02 20.67 17.05 -8.65 25.70 4.54 6.84 4.54 6.84 488.88 736.82
Roof 102.66 10.00 1.00 20.27 16.79 -8.65 25.43 13.93 21.11 18.47 27.95 1360.70 2061.57
10 92.66 9.33 0.97 19.66 16.39 -8.65 25.04 12.70 19.39 31.17 47.34 1117.11 1706.30
9 83.33 9.33 0.94 19.05 16.00 -8.65 24.65 12.39 19.09 43.56 66.43 974.72 1501.44
8 74.00 9.34 0.90 18.24 15.48 -8.65 24.12 12.00 18.70 55.56 85.13 831.80 1296.52
7 64.66 9.33 0.87 17.63 15.08 -8.65 23.73 11.68 18.38 67.24 103.51 700.77 1102.49
6 55.33 933 0.83 16.82 14.56 -8.65 23.21 11.27 17.97 78.51 121.48 571.23 910.47
5 46.00 9.34 0.79 16.01 14.04 -8.65 22.68 10.88 17.58 89.39 139.06 449.69 726.72
4 36.66 9.33 0.74 15.00 13.38 -8.65 22.03 10.36 17.06 99.75 156.12 331.52 545.75
3 27.33 9.33 0.68 13.78 12.59 -8.65 21.24 9.75 16.45 109.51 172.57 221.05 372.81
2 18.00 18.00 0.60 12.16 11.55 -8.65 20.19 17.25 30.17 126.76 202.74 155.25 271.51
1 0 0 0 0 0 0 0 0 0 126.76 202.74 0 0
I Windward Story Shear=| 126.76 |kips
I Total Story Shear =| 202.74 |kips
I Windward Moment = 7202.70 |[ft-k
I Total Moment =| 1123239 [ft-k
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Seismic Loads

Seismic Force Resisting System: Typical Floor Weights Found

Floor 1
Approximate Area: 7505.12 sf
Floor to Floor Ht. 18 ft
Steel Members: Superimposed:
Beams W12x65 W14x68 | Partitions: 15 psf
W14x90 MEP: 10 psf
Column W14x176 Finished: 5 psf
Weight = 95.51 k Weight = | 225.15 | k
Slab:
Thickness: 8 in
Unit Weight: 150 pcf
Do Not Include Slab Weight
Total Weight of Floor = 320.66 k
or 42.73 psf
Typical Floors 2 thru 10
Approximate Area: 7505.12 sf
Floor to Floor Ht. 9.33 ft
Steel Members: Superimposed:
Beams W12x65 | W14x68 | Partitions: 20 psf
W14x90 MEP: 10 psf
Column W14x176 | W14x99 Finished: 5 psf
Weight = 95.51 k Weight = | 262.68 | k
Slab:
Thickness: 8 in
Unit Weight: 150 pcf
Weight = | 750.512 k
Total Weight of Floor = 1108.70 k
or 147.73 psf
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Vs

SEISMIC CALCULATIONS
Seismi¢ lood €
5MS 2 ﬁps
Sme = 1.6 (0.125)
Sps = 22 (Swe) = [Sps = 0:133]
S = Fy Sy
Sem = 2.24(0.049) [Sm, =0-1170 |
Sd, = %3(Sm.) = %8(0.176) ~[Sa, < 0.078:F]

AMPAD

T (GPPVDXIM&R. —Fmdamwaj wﬂd) = L
T 0-02(2.6y)> 7

\Ta=00925]
T=T(ts) = 0.092(1.7) {1175

ST ogitiiA)

T 0 o

K =075+ 0.56) = 0.75+0.5(1.17)

*<see axcel chorks for fioor wu‘3h+5 dﬁcvmiﬂmj
oveval bwlou'mj wusm

Total Building weight = (smfw
200 Foor

weigid) x (Fioor pre0) + ...
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SEISMIC CALLUATIONS CoNT
total bwlding wught, wy = 1136¢.85 X
base Swar (V)

V= CsWr = 0.034 (11358.35)
a.ppmx.V'-‘ 3‘3\!).'2.‘4 J oAy

Q E
é nctual base Speor Calculated Han axcel et [V = 39700 |
S Wi ¥ vanes @ heiqrt
: Sty 4
axomple € Siny ok
Wy = 1108.7%
K-1.335
= 1108.7(36.06)"
—~ - 135835 ]

Swihi* = Sum of Wy s for each Hooy
Swiht= 2725620 H K]
Cv = Wah®  yanes © hu‘chv
S het
example . @ Stoy € -
CV = ?"*(0‘127 ,] 0.127 i

—

2725020

Lottral fovee
Fx -'Cv,,V
xompie @ Stony L -
Cve = 0.080
V = 397. 60"
F = (0.036)(397.00"%)
[ F = 34:33%
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SEISMIC CALULATIONS  CONT

- Stony S (Vi)
Vi = loderad fore (F) € Stony + (F)@ all StmeS above
axample © Stong 9.
Ve = F (PP (B006) 1 £ (10) + P (2)
§ Yy = 202.70 * |
% pMoments @ pach Stoy due Ho Sesmuc (Mx)'

My = (tnb area t.) X F,
xample @ Sty 9
My = (78.005)(57.30)
JMy = oS #K |
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Redesigned Base Shear and Overturning Moment Distribution
Story h, (ft) Story(z\)/elght w,h ¥ C.l Fol;i';e;jl(k) Sto\r/y: (Slgear M, (ft-K)
PH Roof 112.66 67.67 37112 0.014 541 5.41 582.83
Roof 102.66 985.78 477530 0.175 69.66 75.07 6802.95
10 92.66 1108.70 468398 0.172 68.33 143.40 6012.48
9 83.33 1108.70 406522 0.149 59.30 202.70 4664.93
8 74.0 1108.70 346927 0.127 50.61 253.31 3508.65
7 64.66 1108.70 289743 0.106 42.27 295.58 2535.76
6 55.33 1108.70 235324 0.086 34.33 329.90 1739.22
5 46.0 1108.70 183906 0.067 26.83 356.73 1108.77
4 36.66 1108.70 135835 0.050 19.81 376.55 633.98
3 27.33 1108.70 91776 0.034 13.39 389.93 303.43
2 18.0 1108.70 52554 0.019 7.67 397.60 69.00
1 0 327.10 0 0 0.00 397.60 0.00
2725626
Total Weight = 11358.85 k
Base Shear = 397.60 k
Total Moment = 27962.00 ft-k
Existing Base Shear and Overturning Moment Distribution
Story h, (ft) Story(\li\)/elght w,h ¥ C.l Fol_ri';e;jl(k) Sto\r/t (Slgear M, (Ft-K)
PH Roof 112.66 61.34 33643 0.009 5.32 5.32 572.43
Roof 102.66 1026.15 497088 0.135 78.56 83.88 7672.36
10 92.66 1585.06 669650 0.181 105.83 189.71 9312.90
9 83.33 1585.06 581188 0.157 91.85 281.57 7225.65
8 74.0 1585.06 495988 0.134 78.39 359.95 5434.64
7 64.66 1585.06 414234 0.112 65.47 425.42 3927.71
6 55.33 1585.06 336434 0.091 53.17 478.59 2693.93
5 46.0 1585.06 262923 0.071 41.55 520.15 1717.40
4 36.66 1585.06 194198 0.053 30.69 550.84 981.98
3 27.33 1585.06 131208 0.036 20.74 571.58 470.00
2 18.0 1585.06 75134 0.020 11.87 583.45 106.87
1 0 1317.06 0 0 0.00 583.45 0.00
3691687
Total Weight = 16670.13 k
Base Shear = 583.45 k
Total Moment = 40115.88 ft-k

Page |29



Fairfield Inn & Suites, Marriot Amanda Smith
Pittsburgh, PA Final Thesis Report

APPENDIX C

Shear Wall Design
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Wall 3: Shear Wall Design

arriot

Fairfield Inn & Suites, M
Pittsburgh, PA

ty(in)= 10 NWC-Solid Grout (psf)= 104 Bar Size Area Required Vertical Shear Reinforcin
h, (in)= 216 wy (pif)= 900 3 0.11
ly (in)= 246 w (pif)= 720 4 0.2 Pemin = A,/ (s*h) = 0.0025
I, ()= 205 wy (plf)= 675 5 031 Aveqa= 040  in’
f'm (psi) = 1500 6 0.44 A= 062 > 0.40  OKAY
fy (psi) = 60000 7 0.6
d(in)= 196.8 8 0.79
Level | Height | ¢ K | Ve (k) Load Combination: 1.2D+0.5L+1.0E Flexural | Axial+Flexural Strength Vertical Reinforcement
(ft) Py (k) Pu(k) Py(k) | My (keft) | @M, (k-ft)|  OP, (k) | OM, (keft) | My (keft) | Vi (k) | <Vq(k) [ Ad/s [Spacing| Ayeqq | DesignReinf. | A,
PHRoof | 111.97| 1.26 | 1.26 18.5 14.76 32.84 | 12.5512 6 31 22 26 3 296 | 0.000 | 16 0.00 (2) #5 bars 0.62
Roof |101.97| 16.16 | 17.42 58.2 29.52 95 175 88 101 306 326 40 296 | 0.003| 16 0.05 (2) #5 bars 0.62
10 92.64 [ 15.85 | 33.27 95.2 44.28 154 485 243 168 850 885 76 296 | 0.006 | 16 0.10 (2) #5 bars 0.62
9 83.31 [ 13.76 | 47.03 [ 1335 59.04 214 924 462 235 1618 1683 107 296 | 0.009 | 16 0.15 (2) #5 bars 0.62
8 73.98 | 11.74 | 58.77 172.0 73.8 274 1473 736 300 2577 2690 134 296 | 0.011 16 0.18 (2) #5 bars 0.62
7 64.65 [ 9.81 | 68.57 [ 210.9 88.56 335 2112 1056 364 3696 3879 157 296 | 0.013| 16 0.21 (2) #5 bars 0.62
6 55.32 | 7.96 | 76.54 248.5 103.32 395 2827 1413 424 4947 5224 177 296 | 0.015 16 0.24 (2) #5 bars 0.62
5 4599 | 6.22 | 82.76 286.9 118.08 455 3599 1799 484 6298 6698 193 296 | 0.016 16 0.26 (2) #5 bars 0.62
4 36.66 | 4.60 | 87.36 326.0 132.84 516 4415 2207 543 7726 8279 205 296 | 0.017 16 0.28 (2) #5 bars 0.62
3 2733 | 3.11 | 90.47 363.6 147.6 576 5281 2641 599 9242 9977 214 296 | 0.018 16 0.29 (2) #5 bars 0.62
2 18 1.78 | 92.25| 4204 162.36 661 6918 3459 678 12107 13213 220 296 | 0.019 16 0.30 (2) #5 bars 0.62
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Wall 1, 4 & 5: Shear Wall Design

arriot

Fairfield Inn & Suites, M
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t,(in)= 10 NWC-Solid Grout (psf) = 104 Bar Size Area Required Vertical Shear Reinforcin;
h, (in)= 216 wy (plf)= 900 3 0.11
I, (in)= 258 w (plf)= 720 4 0.2 Pemin = A, / (s*h) = 0.0025
I (f)= 215 wy (plf)= 675 5 031 Ayreqa= 040  in’
f'm (psi) = 1500 6 0.44 0.62 > 0.40 OKAY
fy (psi) = 60000 7 0.6
d(in)= 206.4 8 0.79
Load Combination: 1.2D+0.5L+1.0E Flexural | Axial+Flexural Strength Vertical Reinforcement
Level | Height | F(k) | Ve(k) ) )
(ft) P, (k) P, (k) Po(k) | My (kft) [ oM, (k)| @P, (k) | oM, (kft) | M, (kft) | vy (k) | <V, ()| Ad/s | Spacing| Auread | Design Reinf. | A,
PHRoof [ 111.97| 1.14 1.14 19.4 15.48 34.44 11.4151 6 32 20 23 3 310 | 0.000 16 0.00 (2) #5 bars 0.62
Roof | 101.97| 14.70 | 15.84 61.1 30.96 100 159 80 104 279 300 37 310 |0.003 16 0.05 (2) #5 bars | 0.62
10 92.64 | 14.42 | 30.26 99.9 46.44 161 442 221 172 773 819 70 310 |0.006 16 0.09 (2) #5 bars 0.62
9 83.31 | 12.51 | 42.77 140.0 61.92 224 841 420 240 1471 1557 99 310 | 0.008 16 0.13 (2) #5 bars 0.62
8 73.98 | 10.68 | 53.45 180.4 77.4 288 1339 670 307 2344 2487 124 310 |0.010 16 0.16 (2) #5 bars | 0.62
7 64.65 | 892 | 62.37 221.2 92.88 352 1921 960 373 3361 3584 145 310 |0.012 16 0.19 (2) #5 bars | 0.62
6 55.32 | 7.24 | 69.61 260.7 108.36 414 2571 1285 435 4499 4824 163 310 |0.013 16 0.21 (2) #5 bars 0.62
5 4599 | 5.66 | 75.27 300.9 123.84 477 3273 1636 497 5728 6181 178 310 |0.014 16 0.23 (2) #5 bars | 0.62
4 36.66 | 4.18 | 79.45 341.9 139.32 541 4015 2008 559 7026 7634 189 310 |0.015 16 0.24 (2) #5 bars | 0.62
3 27.33 | 2.83 | 82.28 381.3 154.8 604 4803 2402 617 8406 9192 197 310 |0.016 16 0.25 (2) #5 bars | 0.62
2 18 1.62 | 83.90 440.9 170.28 694 6292 3146 700 11011 12158 203 310 |0.016 16 0.26 (2) #5 bars 0.62
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Wall A & D: Shear Wall Design
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t,(in)= 10 NWC-Solid Grout (psf)= 104 Bar Size Area Required Vertical Shear Reinforcin
h, (in)= 216 wy (pif)= 2758 3 0.11
I, (in)= 102 w, (plf)= 2207 4 0.2 Pemin = Ay / (s*h) = 0.0025
I (ft)= 85 wy (plf) = 4319 5 031 Ajega= 040  in’
f'm (psi) = 1500 6 0.44 A,= 0.62 > 0.40 OKAY
fy (psi) = 60000 7 0.6
d(in)= 81.6 8 0.79
Load Combination: 1.2D+0.5L+1.0E Flexural | Axial+Flexural Strength Vertical Reinforcement
Level | Height | F(k) [ Ve(k) i i
(Ft) P, () P, (k) Po(k) | My (kft) | oM, (k)| @P, (k) | oM, (kft) | M, (kft) | Vo (K) | <V, (k) | AJs | Spacing | Avreatd | Design Reinf. | A,
PH Roof | 111.97| 0.00 | 0.00 0 0 0.00 0 0 0 0 0 0 123 0.00 16 0.00 (2) #5 bars 0.62
Roof 101.97 | 11.28 | 11.28 32.283 18.7595 54 105 53 59 184 193 26 123 0.01 16 0.08 (2) #5 bars 0.62
10 92.64 | 11.07 | 22.35| 63.4168 37.519 106 314 157 116 549 575 51 123 0.01 16 0.17 (2) #5 bars 0.62
9 83.31 | 9.61 | 31.96 95.081 56.2785 159 612 306 172 1071 1127 74 123 0.02 16 0.24 (2) #5 bars 0.62
8 73.98 | 8.20 | 40.16 | 126.8336 75.038 213 987 493 227 1727 1829 93 123 0.02 16 0.30 (2) #5 bars 0.62
7 64.65 | 6.85 | 47.01| 158.763 93.7975 266 1425 712 282 2494 2660 110 123 0.02 16 0.36 (2) #5 bars 0.62
6 55.32 | 5.56 | 52.57 | 190.162 112.557 319 1916 958 334 3353 3603 124 123 0.03 16 0.40 (2) #5 bars 0.62
5 4599 [ 4.35 | 56.92 | 221.86156 | 131.3165 372 2447 1224 386 4283 4635 135 123 0.03 16 0.44 (2) #5 bars 0.62
4 36.66 | 3.21 | 60.12 | 253.844 150.076 425 3008 1504 437 5263 5737 143 123 0.03 16 0.47 (2) #5 bars 0.62
3 27.33 | 2.17 | 62.29 | 285.243 168.8355 478 3606 1803 486 6310 6926 150 123 0.03 16 0.49 (2) #5 bars 0.62
2 18 1.24 | 63.54 | 324.598 187.595 542 4733 2366 545 8282 9166 154 123 0.03 16 0.50 (2) #5 bars 0.62
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Wall B & E: Shear Wall Design
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t, (in)= 10 NWC-Solid Grout (psf) = 104 Bar Size Area Required Vertical Shear Reinforcin
h, (in)= 216 wy (plf)= 2759 3 0.11
I, (in)= 96 w (plf)= 2207 4 0.2 Pemin = A, / (s¥h) = 0.0025
I, (ft)= 8 wy, (plf) = 4319 5 031 Airega= 0.20 in”
f'm (psi)= 1500 6 0.44 A, = 0.62 > 0.20  OKAY
fy (psi) = 60000 7 0.6
d(in)= 76.8 8 0.79
Level | Height | rao | ve (k) Load Combination: 1.2D+0.5L+1.0E Flexural | Axial+Flexural Strength Vertical Reinforcement
(ft) £ Pq (k) P (k) Py (k) | M, (k-ft) | &M, (k-ft) | &P, (k) OM, (k-ft) [ M, (k-ft) | V. (k) | <V, (k) | A/s | Spacing A, reqa | Design Reinf. A,
PH Roof | 111.97| 1.08 | 1.08 22.1 17.656 39.29 [10.80918 5 36 19 22 3 115 | 0.001 8 0.00 (2) #5bars | 0.62
Roof 101.97 | 13.92 | 15.00 52.5 35.312 90 151 75 95 264 283 35 115 | 0.008 8 0.06 (2) #5bars | 0.62
10 92.64 | 13.65 | 28.65 81.8 52.968 139 418 209 151 732 767 66 115 |0.014 8 0.11 (2)#5bars | 0.62
9 83.31 | 11.85 | 40.50 111.6 70.624 189 796 398 207 1393 1454 92 115 |0.020 8 0.16 (2) #5bars | 0.62
8 73.98 | 10.11 | 50.61 141.5 88.28 239 1268 634 261 2219 2320 116 115 | 0.025 8 0.20 (2) #5bars | 0.62
7 64.65 | 8.45 [ 59.06 171.5 105.936 290 1819 909 314 3183 3342 136 115 |0.029 8 0.24 (2)#5bars | 0.62
6 55.32 | 6.86 | 65.92 201.1 123.592 339 2434 1217 365 4260 4498 152 115 |0.033 8 0.26 (2) #5bars | 0.62
5 4599 | 536 | 71.28 230.9 141.248 389 3099 1550 415 5424 5764 166 115 | 0.036 8 0.29 (2) #5bars | 0.62
4 36.66 | 3.96 | 75.23 261.0 158.904 440 3802 1901 463 6653 7122 176 115 |0.038 8 031 (2)#5bars | 0.62
3 2733 | 2.68 | 77.91 290.6 176.56 489 4548 2274 511 7960 8582 184 115 | 0.040 8 0.32 (2) #5bars | 0.62
2 18 1.53 | 79.44 327.7 194.216 549 5958 2979 566 10426 11343 189 115 |0.041 8 0.33 (2) #5 bars | 0.62
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Wall C & F: Shear Wall Design
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t, (in)= 10 NWC-Solid Grout (psf)= 104 Bar Size Area Required Vertical Shear Reinforcin,
h, (in)= 216 wy (plf)= 2759 3 0.11
I, (in)= 110 w (plf)= 2207 4 0.2 Pemin = A, / (s*h) = 0.0025
I, (ft) = 9.1667 w, (pif = 4319 5 031 Ayega= 020 in’
f'm (psi) = 1500 6 0.44 A = 0.62 > 0.20  OKAY
fy (psi) = 60000 7 0.6
d(in)= 88 8 0.79
Level | Height| F CREAD Load Combination: 1.2D+0.5L+1.0E Flexural | Axial+Flexural Strength Vertical Reinforcement
(ft) Py (k) Py (k) Pu(k) | My (kft) | dM, (k-ft)| P, (k) [ OM, (k-ft) [ M, (k-ft) [ Vi (k) | <V, (k) [ As/s | Spacing | A,eqa | DesignReinf. [ A,
PH Roof | 111.97| 1.62 1.62 25.3 20.2308333 | 45.02 |[16.24082 8 42 28 33 4 132 |0.001 8 0.01 (2) #5 bars 0.62
Roof 101.97 | 20.91 | 22.54 60.1 40.4616667 103 227 113 113 396 413 51 132 |0.010 8 0.08 (2) #5 bars 0.62
10 92.64 | 20.51 | 43.05 93.7 60.6925 160 628 314 182 1099 1112 95 132 10.018 8 0.14 (2) #5 bars 0.62
9 83.31 | 17.80 | 60.85 127.9 80.9233333 217 1196 598 250 2093 2106 134 132 1 0.025 8 0.20 (2) #5 bars 0.62
8 73.98 | 15.19 | 76.04 162.1 101.154167 274 1906 953 315 3335 3361 168 132 10.032 8 0.25 (2) #5 bars 0.62
7 64.65 | 12.69 | 88.73 196.6 121.385 332 2733 1366 379 4782 4846 197 132 10.037 8 0.30 (2) #5 bars 0.62
6 55.32 | 10.31 | 99.04 230.4 141.615833 389 3658 1829 439 6401 6531 221 132 10.042 8 0.33 (2) #5 bars 0.62
5 45.99 | 8.05 |107.09 264.6 161.846667 446 4657 2328 498 8149 8382 241 132 [ 0.046 8 0.37 (2) #5 bars 0.62
4 36.66 | 5.95 [113.04 299.1 182.0775 504 5712 2856 555 9997 10374 257 132 | 0.049 8 0.39 (2) #5 bars 0.62
3 27.33 | 4.02 |[117.06 333.0 202.308333 561 6834 3417 610 11959 12521 268 132 |0.051 8 0.41 (2) #5 bars 0.62
2 18 2.30 |119.36| 375.4 222.539167 629 8952 4476 674 15666 16585 276 132 | 0.052 8 0.42 (2) #5bars | 0.62
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APPENDIX D

Lateral Optimization Study
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Rigidity
| /3
L6IDITY CAUCULATIONS
Shear wall lojout
(calculahons M-For
Q
P
s
)
S ’E’(
h\2s 3(% 10" (For ait walls)
SEYEE oé 20ch Story (vanes)
- 00T L = [2ngthnof pai elemont
E = ©70W0[gpo0 = S5-098 ¥ )0¥ p$H (STorz.q 1-3)
= E - 570% Jso00 = 4.030xi0* Ps\ (5‘70{41 i - Koor)
AMEE e has = (50®xic*)19) _
" @ \$ 2l
I ) 3)
WALL2Z, 2
E\:'j\; - (50%x10*)(10)
Zl I \\\\ —zﬁ‘*—iw e
(2 +5(Z“fb)
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< . @ j}m"!mu 3
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| I /2
6o CAULULATIONS CONT

Sk d _ (10492 x Jou) (A543 x 308) + (15434 412)
SR *()oqqszm) + (mu,qz ¥ (,,20)
50503

| y coepivpe = 244 in |

WAW A, D :
(50%40 7('0) = 1150

ol R

WALL B, £

@!/@WAD

Pe-y = (308 xi0*)Y10)

= le"I 4 Z%;) 3 %lg"> = 9715
—

WAW C, f -

- (5098 x10*)(10)

Re-y -
Z“'"I @ L'(ZW) 43218\ [409

no no

2P =ZM+25'. +Re-i + By +Bey + Bry :

* CENTER OF £i6IDITY (x - cooe)

(R B I5)
€ ) |®
© ) |1 ®
1,‘&"_1
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74
)6 1014 CALCULATIO N
>€d ( | ,:’)k’;:'i ) 0 2 ) 4 '{“‘\'ﬂ L 4
7077
X COORPINATE = B 45.3
CENTER ( > 1DITY FLOOE
| = =
{ Sy j
i
Loty CALCU ™~ 1 FlLoozs CAN
BE FOUND N TABU
Cer > OF MJ (55497, epul
Wall Rigidity Calculation (N-S Span)
Height | Wall A Wall B WallC | WallD | WallE Wall F L Center of
Level . 3 Rigidity | .~

(in.) £=102 | =96 | £=110 | =102 | €=96 | £=110 Rigidity (x)

Roof 1336 0 4 6 0 4 6 19 544.6

10 1224 6 5 7 6 5 7 36 545.4

) 1112 8 6 10 8 6 10 48 545.4

8 1000 11 9 13 11 9 13 66 545.4

7 888 15 13 19 15 13 19 93 545.4

6 776 23 19 28 23 19 28 139 545.4

5 664 36 30 45 36 30 45 221 545.4

4 552 62 52 77 62 52 77 382 545.4

3 440 153 128 190 153 128 190 941 545.4

2 328 357 300 443 357 300 443 2202 545.4

1 216 1150 975 1409 1150 975 1409 7067 545.3
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Wall Rigidity Calculation (E-W Span)

Supported | Height | Wall1 Wall 2 Wall 3 Wall4 | Wall5 e Center of
Floor (in) | €=258| £=246 | =246 | =258 | =258 Rigidity (y)
Roof 1336 0 61 61 71 71 264 471.7

10 1224 91 79 79 91 91 433 394.9
9 1112 121 105 105 121 121 573 394.9
8 1000 165 143 143 165 165 781 394.9
7 888 232 203 203 232 232 1102 394.9
6 776 342 298 298 342 342 1623 394.9
5 664 531 465 465 531 531 2522 394.8
4 552 884 776 776 884 884 4204 394.8
3 440 2043 1804 1804 2043 2043 9737 394.7
2 328 4237 3781 3781 4237 4237 20273 394.6
1 216 10492 9543 9543 10492 10492 50563 394.4
ETABS Rigidity Values
ETABS
Level X y

Roof 598.67 406.54

10 579.52 380.00

9 579.66 381.00

8 579.53 382.00

7 579.40 383.00

6 579.24 384.00

5 579.02 385.00

4 578.70 387.00

3 578.24 389.00

2 577.57 392.00

1 577.96 393.00

Page |44



Fairfield Inn & Suites, Marriot

Amanda Smith

Pittsburgh, PA Final Thesis Report

Relative Stiffness

RELATIVE STIFFNESS CALLUT(oMNS
Qelchve Shffuss = % =35éx|oo

wAw |,4,5 +  FOE figST FLooR

'&XIOO = o492 Y100 <= 20.R e
2k 50503

WBLL 2, 3¢ 15 FLoor

@ﬂmu

Z o= 1543 xi00 = 19.9%
S 50503

WAL A, D |I<F YLoor

E o0 = N0 4106 < l0.277
2F 7007

WALL B, E: 1 FLoog

E 100 = 375 y100 = 1379
SR 7007

WAW C,F : )° Fuor

£ vico = 149 x100 = 19.94”
2¢ 7007

CAN BE FOD 1N THE TABLES

o ELATIVE STIFFNESS FOE EACH WALL AT €ACH LeVEL
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Torsion

TORSION CALCULATION S

> Overall Buu'louhg TOXs10N
in ordir +o find My, 1or We nd e i hwont ponwnt
M WhiCh is due 4o eccontricty &nd the accidsa]
MUY Mya WNION S e ASSumed cisplocmant
of conter of rwoss

§ Mot = Myt Mya
3 fdtored latera] frve = 1.0€ (Sesmic Controls)
£ = foree of fotal Sesmic @
Story

(found i stasmic +odies)
My = (factored loteral fored) x (ceenbicity)
RCeentncrty = centerof n%idﬁh{ - Conter of mass
Lxample € Story 4 ju N)s dureehon -
e = -0.%0
foctwed lodersd fver = 9.1 ¥
My = 9.8 (-0.%0) = -15.85 &
Mia = (factured loteml ‘Forca) x (5> assumed displocemant
5 200h wao of Com
Conter of Mass = S5%97
75 lsplacmant = 55:5" = 462!
factored fore = 1a.81%
Mxg = 14.€1 y 02 = 941.52 F#

Migk = My + My, = = 1985+ 91,52 = 75.68 *F
= ovwall Bulding Forsen for 2odh fioor i 20ch dizeten
in Yobes
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Shear
v
Ll
SHEAZ CALCULATIONS
i SEISMIC (0ADS CONTROL
(ONTROLAING COMBINATION * 0. 4D+].0E
pirect S
= (foctored awfora-) X relahve Strffresd
2 | exompie estory 7 in N/S direchon
S WAL 2: = (50.6i) x (0.211) = 10.67 ¥

9

- DigecT snooe Values for adn Stony Can bt fund
m Xopies

Tozé;onal Sheo—
F Vot 208
J
Vot = Stony snedy”

i = pistonce From diememt o cunter Vj@'
Vi = relahve Shness o elomant
T = Hrsional punwant cf merhie

Wompre A WAL € Swppoeting 1007 3
Factored Stony Snear = 290 (Stismic Control)
Conrier of vioydrty (x-coord) = 454 °

canter of mass = 584.97 "

2= 554 q47-9ys4 = 9.57 "
Zi = 0.202
location GF wakl C = 403" (x-cmeb)
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| Tz
I 75

SHEAZ CALLULATIONS CONTT

di = Wallj —Cog; = 403" 5454 "

SIS B TS
Zi xdi? = 0.202x142.4%* = 4997.9
: T= 519847 = SEidi2 (pultd-fomaxal)
S T- 290(a-57" 142 4°)(0. 202)
g 51984.7
T 2.01%]

calculoded vaiwts £ ol Spese walls Swppording
Rz 2 can pe found in Tabies
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Original North/South Direct Shear
Load Combination Force (k) Factored Distributed Force (k)
0.9D+1.0E Force (k) [ WallA | WallB WallC | WallD Wall E Wall F
Roof 78.56 78.56 1.36 1.18 1.60 1.36 1.18 1.60
10 105.83 105.83 0.78 0.66 0.96 0.78 0.66 0.96
9 91.85 91.85 0.40 0.34 0.50 0.40 0.34 0.50
8 78.39 78.39 0.24 0.21 0.31 0.24 0.21 0.31
7 65.47 65.47 0.16 0.14 0.21 0.16 0.14 0.21
6 53.17 53.17 0.11 0.10 0.14 0.11 0.10 0.14
5 41.55 41.55 0.08 0.07 0.10 0.08 0.07 0.10
4 30.69 30.69 0.06 0.05 0.07 0.06 0.05 0.07
3 20.74 20.74 0.04 0.03 0.04 0.04 0.03 0.04
2 11.87 11.87 0.02 0.02 0.02 0.02 0.02 0.02

Original East/West Direct Shear
Load Combination Factored Distributed Force (k)
Force (k)
0.9D+1.0E Force (k)| Wall1 Wall 2 Wall 3 Wall 4 Wall 5
Roof 78.56 78.56 0.64 0.56 0.56 0.64 0.64
10 105.83 105.83 0.92 0.80 0.80 0.92 0.92
9 91.85 91.85 0.86 0.75 0.75 0.86 0.86
8 78.39 78.39 0.81 0.71 0.71 0.81 0.81
7 65.47 65.47 0.77 0.67 0.67 0.77 0.77
6 53.17 53.17 0.73 0.64 0.64 0.73 0.73
5 41.55 41.55 0.70 0.61 0.61 0.70 0.70
4 30.69 30.69 0.66 0.59 0.59 0.66 0.66
3 20.74 20.74 0.61 0.54 0.54 0.61 0.61
2 11.87 11.87 0.50 0.45 0.45 0.50 0.50
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Torsional Shear in Shear Walls Supporting Floor 3
Distance | Distance
Factored )
Story Relative | from from e
shear | Stiffness | COMto | Wallito (R)(d?) Shear (k)
R, COR | CORd,
Viot (K) : .
e (in) (in)

Wall E/W 572 0.443 10.75 534.6 126608.1 2.657
Wall 1 E/W 572 0.014 10.75 433.6 2632.1 0.068
Wall 2 E/W 572 0.012 10.75 231.6 643.7 0.031
Wall 3 E/W 572 0.012 10.75 127.6 1954 0.017
Wall 4 E/W 572 0.014 10.75 29.6 12.3 0.005
Wall 5 E/W 572 0.014 10.75 106.4 158.5 0.017
Wall E/W 572 0.491 10.75 494.7 120161.5 2.725
Wall N/S 572 0.483 29.6 569.5 156651.5 8.498
Wall A N/S 572 0.002 29.6 171.5 58.8 0.011
Wall B N/S 572 0.002 29.6 171.5 58.8 0.011
Wall C N/S 572 0.003 29.6 171.5 88.2 0.016
Wall D N/S 572 0.002 29.6 152.5 46.5 0.009
Wall E N/S 572 0.002 29.6 150.5 453 0.009
Wall F N/S 572 0.003 29.6 152.5 69.8 0.014
Wall N/S 572 0.382 29.6 511.5 99943.5 6.036
Wall N/S 572 0.122 29.6 577.5 40687.8 2.177

Torsional Moment of InertiaJ = 2 (Ri)(diz) = 548061.8
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Drift and Displacement

l
ST02Y DISPLACEMENT CALCULATIONS /s
- «an 0pprvMate mithod used +o dHeMInL Aewr
oo Stoy shea™ wp e bwlding
- Story (it
Aalmuablc = O'O'5h5y
S = 1ank below ASCE -7 Hoble
“é Nsy = Stong hugn Stony ¥ (,Z_,z_‘
4
<)

Acot = Doy ¥ Dgnens

_ pn? - l.2ph
Aﬁ“ 3.1 Awo( ErA

IXCWT= Ph® + ‘~2ph
3T EFA

E,= 57000800 = 5.008 x[0° ks (Stony 1-3)
E. = 57000 (S0c0 = 4-030x10° Ks (gf—()v‘,' Y- 10)

Er = Modulus of ngidﬂq Ey = 2.0dx10% Fei (Story I-3)
A= (lengtx enictness) 1,7 Helxio™esi (Shong-10)
T- (thickness) x (Je w?

12 i

Example for WAL 5 In EHW durechon
Floor 2 Suﬂ)m//{{d:

1.59%

—* [\\\\\! I 2" Ar JoxiZ5% 3—"' Z%0 n
BEE T = [0X(28) = 14311200 in*
258"

12
A = 15221 4 1.2(3)(210)
. 2.0y 1)r  204x10%(25%0)
A\, = 0.000073Z( + 0.0000783

[ A= 0.000152 |

1]
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7 C — — = ¢

o X FLO0Z 2 SWPPOETED
. 2go0® A = 2580 n?

e E\Si\fl Iszz - I IU3I1260 1%
oo A, - 29385, 1.2(2.30)(328) |

3(Ec) T (2.04x10%)(25¢0)
/\, = 0.0004%) + 0.0000209

[, - 0-000000 in |

Frooe 4 SWPPoETED |
A = 258D in2 |

it T NSNS T = 14311260 n-
i fiq«-fo" =

Ay Hilo (@uo) + 12 (1 lo)(#40)

25 TE.T (2.04x10° ) 25%0) |
\

Az = 000017 + 0.00417 }

[Az =0.00203y | E
|

|

FLooZ 6 SuPpoeTeED
Sy

A: 2550 in* |
1= 14311200 inH |

Ay = BO4(ES2)* 4 1-2(508) 552) |

SEET (1.6 (x16%)( 25%0) ;

Dy~ 0.005484 + 0.0009¢0 |
[ B, = 0.000355 1n |
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| %
fLoce b Sufpeerep :

A= 2580 mn*
\ bot™ — 7T= (4 311260 in*
313 L, A, = 7.23(0e’?,  1.2(723)vu4)
: ()T (1-b y10%) (25%0)
Ay = 0.02229+ 0 001380
Ay - 0013015 i |

(mmu

ALl DISPLACEMENTS of WALL SWPPOETING EACH Lo
CAN BE fompe 1IN TABLES

overall wall dusplace munt

-—

2 0.020505+ 0o | =+ 01192 +0.0759 + 0-04424
| 0.0Z0s t 0.0130IS+ 0.00WaE + O 02aY
+ 0.000pp0 + 0.000152

SAh = 0473 n

A ALLOW = O«OISth
= 0.015 (1225)

= [8.3lp in
0.4TH3" < |€.3L" Vorny

OALCULATED DISPLACEMENTS 5 DEAFTS FUR WALLS 51 C CAN
BE YounuD IN THE TABLES
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Wall 5 Story Displacements
Stor Allowable
Floor Lateral . .. | Thickness | Length | Height . y Story
E. (ksi) E, (ksi) i . X Diiex [\ - Displacement g Story
Supported | Force (k) (in.) (in.) (in.) X Drift (in.) | _.
(in.) Displacement
PH Roof 1.45 4030 1610 10 258 1336 0.019947 | 0.000559 0.020505 0.000015 2.2
Roof 14.70 4030 1610 10 258 1224 0.155795 | 0.005198 0.160993 0.000132 2.2
10 14.42 4030 1610 10 258 1112 0.114566 | 0.004631 0.119198 0.000107 1.8
9 12.51 4030 1610 10 258 1000 0.072287 | 0.003613 0.075900 0.000076 1.8
8 10.67 4030 1610 10 258 888 0.043182 | 0.002737 0.045920 0.000052 1.8
7 8.91 4030 1610 10 258 776 0.024055 | 0.001997 0.026051 0.000034 1.8
6 7.23 4030 1610 10 258 664 0.012229 | 0.001386 0.013615 0.000021 1.8
5 5.64 4030 1610 10 258 552 0.005484 | 0.000900 0.006383 0.000012 1.8
4 4.16 5098 2040 10 258 440 0.001617 | 0.000417 0.002034 0.000005 1.8
3 2.80 5098 2040 10 258 328 0.000451 | 0.000209 0.000660 0.000002 1.8
2 1.59 5098 2040 10 258 216 0.000073 | 0.000078 0.000152 0.000001 3.24
Total Wall Displacement (in.) = 0.471413 < 20.04 OKAY
Etabs vs. Hand Calc. Wall Displacement
Etabs Story Approx. Hand Calc.
Story Displacement | Story Displacement
(in.) (in.)
11 0.012955 0.020505
10 0.011765 0.160993
9 0.010105 0.119198
8 0.008527 0.075900
7 0.006995 0.045920
6 0.005535 0.026051
5 0.004175 0.013615
4 0.002935 0.006383
3 0.001843 0.002034
2 0.000916 0.000660
1 0.000176 0.000152
Total Wall 0.065927 0.471413
Wall C Story Displacements
X X Story Allowable
Floor Lateral . . | Thickness | Length | Height X Story
supported | Force (k) | <"V | BV ) )y | ny | M | Oer | Displacement ey | Story
PP ’ ’ ’ (in.) | Displacement
PH Roof 1.62 4030 1610 10 110 1336 0.288811 | 0.001470 0.290282 0.000217 2.2
Roof 14.14 4030 1610 10 110 1224 1.933288 | 0.011725 1.945013 0.001589 2.2
10 13.87 4030 1610 10 110 1112 1.421786 | 0.010447 1.432233 0.001288 1.8
9 12.03 4030 1610 10 110 1000 0.897184 | 0.008152 0.905336 0.000905 1.8
8 10.27 4030 1610 10 110 888 0.536029 | 0.006177 0.542205 0.000611 1.8
7 8.57 4030 1610 10 110 776 0.298651 | 0.004506 0.303158 0.000391 1.8
6 6.96 4030 1610 10 110 664 0.151869 | 0.003130 0.154999 0.000233 1.8
5 5.43 4030 1610 10 110 552 0.068125 | 0.002032 0.070157 0.000127 1.8
4 4.00 5098 2040 10 110 440 0.020103 | 0.000942 0.021045 0.000048 1.8
3 2.70 5098 2040 10 110 328 0.005608 | 0.000473 0.006081 0.000019 1.8
2 1.53 5098 2040 10 110 216 0.000909 | 0.000177 0.001085 0.000005 3.24
Total Wall Displacement (in.)=  5.671593 < 20.04 OKAY
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Overturning and Building Weight
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Foundation Piles

Existing Column Load (Column #10)
. . . . Total Load
Level Tributary | Dead Load | Live Load | Reduction | Dead Load | Live Load (1.2DL+1.61) Accumulated
Supported | Area (sf) (psf) (psf) LL (kips) (kips) kips Load (kips)
Roof 311.36 56 75 63.83 17.4 19.9 52.72 52.72
10 311.36 100 40 34.04 31.1 10.6 54.32 107.04
9 311.36 100 40 34.04 31.1 10.6 54.32 161.36
8 311.36 100 40 34.04 31.1 10.6 54.32 215.68
7 311.36 100 40 34.04 31.1 10.6 54.32 270.00
6 311.36 100 40 34.04 31.1 10.6 54.32 324.33
5 311.36 100 40 34.04 31.1 10.6 54.32 378.65
4 311.36 100 40 34.04 31.1 10.6 54.32 432.97
3 311.36 100 40 34.04 31.1 10.6 54.32 487.29
2 311.36 100 40 34.04 31.1 10.6 54.32 541.61
1 311.36 100 80 68.08 31.1 21.2 145.20 686.81
Redesigned Column Load (Column #10)
Level Tributary | Dead Load | Live Load | Reduction | Dead Load| Live Load (Io;aDLLloZﬁ) Accumulated
Supported | Area (sf) (psf) (psf) LL (kips) (kips) ’ kips. Load (kips)
Roof 311.36 56 75 63.83 17.4 19.9 52.72 52.72
10 311.36 70 40 34.04 21.8 10.6 43.11 95.83
9 311.36 70 40 34.04 21.8 10.6 43.11 138.94
8 311.36 70 40 34.04 21.8 10.6 43.11 182.06
7 311.36 70 40 34.04 21.8 10.6 43,11 225.17
6 311.36 70 40 34.04 21.8 10.6 43.11 268.28
5 311.36 70 40 34.04 21.8 10.6 43.11 311.39
4 311.36 70 40 34.04 21.8 10.6 43.11 354.50
3 311.36 70 40 34.04 21.8 10.6 43.11 397.62
2 311.36 70 40 34.04 21.8 10.6 43,11 440.73
1 311.36 70 80 68.08 21.8 21.2 60.07 500.80
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Comparison of the number of piles to support the new
design vs. the original design
# of piles .
Total Load ; # of piles used | % Decrease
Column No. on Each required to in Original in required
Column (k) support Steel Design # of piles
System

1 132 1 4 75
2 265 2 4 50
3 246 2 Not in original -200
4 330 2 4 50
5 390 2 4 50
6 300 2 4 50
7 135 1 4 75
8 262 2 4 50
9 547 3 4 25
10 505 3 4 25
11 664 3 4 25
12 774 4 4 0
13 580 3 4 25
14 266 2 4 50
15 286 2 4 50
16 597 3 4 25
17 553 3 4 25
18 732 4 4 0
19 853 4 4 0
20 653 3 4 26
21 392 2 4 50
22 102 1 4 75
23 195 1 4 75
24 478 3 4 25
25 643 4 4 0
26 680 4 4 0
27 318 2 4 50

Average % Decrease in # Piles Required = 28
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APPENDIX F

Facade Study Calculations
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Redesign Construction Schedule

=3 [Task Name Duration Stan Finish  Febrary 21 R March 1 R R Marn 11 R March 21
L] s s lwm wltlr' s simlr ' w 1]F|ls s W' T wlT|F & slwmwl|lTt w 1]Frls &
T[4 |Evest Steel Colurmns Levels 12 Tday?  Thu 2126K8|  Thu 226008 —
2 Erect Steel Girders Level 2 1day?  Fri22708)  Fn20709 —"
3 Ereet &teel Gircers Level 3 Tday?  Won 3/2008)  Won 3/2008 X ;
T Erect Steel Colurns Levels =4 Tday?  Tue 548 Tue 31509 —
5 Erect Steel Girders Level 4 1day?  Weo 309 Wed 30 —
g Constuct CTAU Shear Uvalls - Basement THdays  Wed W4i03)  Thu3/6A5 —
7 Erect Steel Girvers Level 3 1dey?  Tho 3E09)  Thy 3509
E) Eonstruct AU Shear Walls - Level 1 THdays  Thudeid|  Friamie .
L] Erect Steel Columins Levels 56 Totdmy? Fi3EmS| Frdems e
10 Canstuer MU Snear wialls - Level 2 15aays Men 33| Tue 31009 i
T Erect Steel Giroers Level § Tday? Mo 3BI0|  Mon 35408 ——
12 Pre-Cast Conerete Planks - Level 1 Joays  Tue 311049 Fr 31309
3 Erect Greel Girders Level 7 Tday?  Tus 310K8| Tue 310M5 —
4 Constiuct GMU Shear Walls - Level 3 T5days  Tue 310009 wed 3i11m9 ——
5 Erect &teel Columins Levels 7-8 Tday? Wea 31148 Wed I8
s Canstruct LU Shear wialls - Level 4 T5days T aIZ03|  Fnaian
17 Ereet Steel Girders Level 8 1dday?  Thu 3209 The 312409 —
(5 Erect Steel Girgers Level 3 Tday?T  Fri a8 FN3A0E o
9 Pre-Cast Conergte Planks - Level 2 Sdeys R 3309 wed 31809 e e et
El Construct CMU Shear Walls - Level § TSdays  Fria1ai09)  Won 316105 —_
21 Erect Steel Columns Levels &1 T 1day? Won 1909 Mon 3169 —
2 (Canstuct CMU Shear wialls - Level & 15days Tue 347009) Wed 31809
] Erect Stes] Grders Level 10 Tday?  Tue 317K Tue 3705 Cireond
24 Erect Steel Groers Roof Level 1day? Wed 31803 Wed 3168 v
] Fre-Cast Congrele Flanks - Level 3 Fdays Wed 316K Mon 323008 —
2 Constiuct CMU Shear Walls - Leval 7 15 days Wed 3/1609)  Thu 31909 ——
i Canstuct CMU Shear Wals - Leval & TSdays  Fri 3/2003) Wan 325006 -
i Fre-Cast Concrele Flanks - Level 4 Gdays  Won A/Z5A8|  Thu 32609
2 (Canstruct MU Shear Wialls - Level 9 15days Mon 3200 Tus 32409
0 Canstruct CTAU Shear Walls - Level 10 T5days  Wed 3/25/08) T 3/26008
kil Pre-Cast Congrete Planks - Level 5 Sdays  Thu 32809 Tue 373109
=2 Construct MU Shear Walls - Rool T5days  Thui26K8|  FridBims
13 Pre-Cast Concrete Planks - Level B T 3days Tue 30108 Frid4/ing
34 Pre-Cas! Cancrete Planks - Level 7 © 3days Fiiamios|  Wwed 4808
£ Pre-Cast Cangrele Planks - Level 8 Tdays  Wed 475K Mon 471305
6 Pre-Cast Congrete Planks - Level § 3days  Mon 413408 Thu 4168
ki Pre-Cast Cancrels Planks - Level 10 Tdays  Thu ANEAN|  Tue 421405
38 Pre-Cast Conarete Planiks - Rosf 3days Tue 421408 Fridnamg
Projecl Semor Thesis Redesign Scher T35k Pregress Surnmary Pl exemalTesks ) Deadine ‘
Date. Tue 273010 Spit Hilestone Proct Summary Extemal Miestone
Page 1

Page | 64



s Report

S1

Amanda Smith

Final The

arriot

o [Task Name Duration Start  Finish 21 Apil 1 April 11 Apil 21
-4 LMl T wlT Fls]ls m|T ' w T[Fls s M|T w|T|F s|s M T|w T|F[s =s]mM T w|T F
1 ["H |Erect Steel Colurmns Levels 1-2 Tday?|  Thu2R6M5  Thy 2/26m3)
2 Erect Steel Girders Level 2 1 day?| Fn 272708 Fri 2727109
3 Ereer Sreel Girders Level 3 faay?|  Men3f209  Mon /209
4 Erzrt Steel Colurns Levels 54 1day) Tue 37309 Tue 3rd04)
B Ercet Steel Girders Level 4 Tday:| Wed /805 Wed 78719
5 Constuct €MU Shear Wails - Basement 15days| Wed 3408 Thu 309
7 Erect Steel Girders Lewel 5 Tday?|  ThudsLe Thu3fig
3 Consiuct CU Shear Walls - Level 1 T5days|  Thu3AAs __ Fri /60|
B Ereat Steel Columns Levals 5.6 Tdayl|  Friais  Fn 3/
10 (Constiuct MU Shear Walls - Level 2 1Sdays|  Mon IS Tue 310109
[ Erewt Steel Girders Level 6 Tdayl|  Wonaame  Won /909
2 Fre-Cast Concrelte Flanks - Level 1 Tdays| Tue 210M0G  Fri 315709
13 Erect Steel Girders Level 7 1dz?| Tue3NQDE  Tue 31003
14 Constiuct €MU Shear Walls - Level 3 1.5days|  Tue 305 Veed 311009
3 Erect Stee| Colun Levels 7-8 Tdey?| Wed 31108 Wed 311709
16 Construct CMU Shear Walls - Lewvel 4 1.5 days Thu 2M2:08° Fri 3713109
17 Erect Steel Girders Level § Taey?| ThE209  Thy 30209
a8 Erect Steel Girders Level 9 1 day?| Fr 371309 Fri 371309
5 Pre-Casl Conerele Planks - Level 2 Tdays| P aliame  Wed TG0
20 Constiuer MU Shear Walls - Lavel & 1Sdays|  Fn3A309° Men 36409
H Erect Steel Columns Levels 8-10 Tdays| Won 3/16M5 _Won 31519
= Eonstmc CIU Shear Walls - Level & TS days| Tue 31708 Wed SAE|
23 Erect Steel Girders Level 10 Tday?| Tue3M709 Tue 3709
B Erew Steel Girders Hoof Level Tday| Wed /18706 Wed 11509
% Pre-Cast Conerete Planks - Level 3 Tdays| Wed 21606 Won S/2aA8)
5 Construct £MU Shear Wals - Level 7 1Sdays| Wed3Mane  Thu 3509
27 Constiuct £MU Shear Walls - Level 8 15days|  Fn320M9 WMon 32308
) Fre-Casl Conarete Flanks - Level 4 Tdays| Won 32006 Thy SZEA ———
2 Constuct CMU Shear Walls - Level 9 1.5days| Mon323M08  Tue 324109 .
30 Canstrugt €MU Shear Walls - Level 10 1 Sddays| Wed 32509 Thy 26109 —d
3 Pre-Cas! Contrete Planks - Level & Tdays|  ThaaiZams_ Tus 331709 VPSPPI PP
32 Construct CMU Shear Walls - Roof 1.5 days Thu 326/08 Fri 227109 i
3 Pre-Cast Conerete Planks - Level 6 Sdays| Tue3ANDO  Fii 47309 S —e—
34 Pre-Cast Concrete Planks - Level 7 3 days| Fri 47305 Wed 4/319 e e A e A et
3 Pre-Cast Conerele Planks - Level & Tdays| Wed 41605 Won 4713419 S
5 Pre-Cast Concrete Planks - Level 3days| Men4H308  Thu 4/16i9 —_
L Pre-Gast Concrete Planks - Level 10 3days|  Thud/1600  Tue 472119 e —————
® Pre-Casl Conerele Planks - kool Tdays| Tue 42108 Fri 472409 —
Frgjeet Semor Thes:s Redesign Senee | T35 (bbb i) PTOGrESS Summary G Exfernal Tasks | Deaine &
Date: Tue 5730410 & Wilestene & Project Summary - - Extemal Milestone
Page 1
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Existing Construction Schedule

Ewy  Emy Orgid

. BE
ning
" OOr MOV o=n

1 Mobdization of Equipment
0 Sibe Sursay & Lagoul
£==1 Drilling of Suger Cozt Filks
o Excretion of High Pik Caps
£3 Form High Caps and Iretall Alabar

& Paur HighCaps
=== Bavate Bazament Caps
p==—=—=—= Form Basement Caps and hahall Febar
== Pour Basamani Caps
=== Fovm Grackbeams and Inshall Rebar
====1 Foum Cobumre ard Pias
== Pour Gradk Bzame and Piers
=== Foum Concrale Walls
E=————o kiaury ElockWalks
=3 Pown Concrate Wiallz
== Sruckral Backill
£ Pygp 506G Basamenl
== Powr 505 Basamant Morh Wirg
Vnbssior Lnderground Sanilary & Storm
O Powr S0 Basamant - East'Wing
@ T omplete Deop Foundations: & Basemeant Shab

Finish Duraiion
CEEP FOLUMDATIONS
Mobilization of Equipment 0CToah | 2o0CTosd = o
Sihe Sureay & Lagout AC0CToad | 240CToed = =]
Criling of Auger Cast Files 230CToad | 1280Vos 4 124 =]
Excavation of Hig h File Cape osHCWoas | 1NOVEA = o
Form Hiah Caps and kretall Rebar 12HCoad | sodOosd s =]
Mags Evcarvation of Basament IHOVioah | 12lANCo A & Q
Pour High Caps. ZIHCVoah | 2Wnsd = o
Excavate Basement Caps caDECoad | 1alAMood | =]
Form Easement Caps and retall Rebar osDECoaA | 1alaMooA ed o
Pour Bazemend Caps 15DECaA | 1AM A = =]
Form Gradebzams and Inertal Rk 1SDECoaA | 15lANooA | =]
Form Columns and Fiers 24DECoad | zalAMood = =]
Powr Grads Beams and Fiers oMo A | 2alANco A = o
Form Corcrata'Walls celAnog & | oSFEEDOA | o
beaery BlockiWalls 1AM & | caM ARG A 12 =]
Pow ConareleWalls AN 4 | coFEEDOA = =]
Struchral Baclill 19FEB0 & |oddAR0GA = =]
Prep 505 Basamant 19FEBO & | 2FERDOA = =]
Pow 505 Basement Morh Wing z4FEBzo & | cchPReA o =]
Intior Unchrground Sanitary & Shem cabbRozA | ARG A = [=]
Pour 5065 Basament - East'Wing c6MAR0GA | 1IMARDGA = =]
c Dieep Fourdations & Basemant Slab 12MARDR A [ =]
STRUCTURE
SetPlank L1 Z6FEBCO & | coMARDGA
BlockWialls L1 csMAR0GA | TMARDGA
Prop S10G Lovd 1 11 MARDGA | 10 ARG A
Pour 506G Lovd 1 13MAR0G A | cakPROGA

Form'fialls & Bsams Li TMARDA | ZsMARDR A

Pour 'Walls & Beams L1 ZaMER0G A | ssMARDSA

Set Pracast Plarkls ZEMARDG A | ophPROGA

Block Wialls & Sigma Studs L2 S0MERDGE | oahPROG A

= =]
o | =]
= [=]
= =]
&d o
= [=]
= =]
o | =]
Form & Pour Added Concrale Walls Lo cehFRcob | 1a8PH0G A = [=]
SetPracast Plarkls 16APRo0A | Z1APRDA = o
BlockWialls & Sigma Studk L3 ZIAPRoo4 | ciMAYDGA o | =]
Form & Pour Added Concrale Walls L2 24AFRCoA [ oiMEYoRA = =]
SetPracast Plarkl4 ceMiY ok | TMAYISA = =]
BlockWialls & Sigma Studk L4 WMEY0A | 1aMEY0e A o | =]
Form & Pour Added Concrale Walls L4 cabiYooh | 1MEY0RA = =]
SetPracast Plarkls 1SMAY 04 | 1M AY0e A = =]
BlockWialls & Sigma Stk LS ZOMAEY oA | 2oMEYoe A e o
SetPrecast Flankle soMeYoed |oallHosA = =]
BlodkWialls & Sigma Stk L oalUnogh | 1JUNHDGA e o
SetPracast Plarkly JURCoA | 15U A = =]
Bleck Walls & Sigma Shude LT 15U |24)UHoGA == | =]
SetPracast Plarkls 18JUNCoA | zalUNooA = o
BlockWialls & Sigma Studk L zalUnood | zalUboed o | =]
SetPrecast Flankls salUncoh |oalllood = o
BlodkWialls & Sigma Studk L callloo & | 1alllood - Q

ED Sat Plark L1
= Block'#Wallz L1
1 Prop S0G Lawsd 1
= Powr S0 Laval 1
=3 FormWalls & Beams L1
0 Pour 'Walls & Baams L1
3 Sl Pracast PlankLz
=1 BlockWalls & Sigma Sueds Lz
= Form & Pouwr Added Cororate Walls L2
O Sgt Precast FlankLa
=3 Block'Walls & Sigma Sweds Lz
=3 Form & Pour AicHed Coonerale Walls Lz
1'5at Pracast PlarkL4
=1 Block Wialls & Sigma Studk L4
[ Form & Pour Added Concras'Wials L4
0 Sat Precast Plank LS
=3 HockWalls & Sigma Suds L=
O Sat Frocast Plank Le
=3 Block Walls & Sig ma Stk L
O et Precasi Plank L7
= Block'Walle & Sigma Shids L7
O St Precast Plank LB
O Elock'Walls & Sigma Siuds LB
=i Sot Precast Plack Lo
=1 Elockials & Sigma Sids Lo

Origirnl  Aomaining —
righsl Fomsiid oor 1o ma

S e

SatProcast FlarkL10 colulce & |1elUlood

| 9|

BlockWialls & Shucks L10 islULo A | FTIULCoA | []
‘SatPraacast Plark- Aosf Dack ETE T Xy 4| 9|
Elavaier Block Wal FIULo A | cellGos A Ex| []
Panthowse 13UGeA [ 138G A ol 9|

it ing Stnuchnis. RECILE TS [ []

13 Sat Pracast Plank Lid
== ElockWalls & Sigma Stz L1
B St Proacast Plank . Aodl Dieck.
=3 Blavator Fanthouss Elockalls
‘St Flark at Elovater Panthowes
4 Complats Masoray Baring Suclas
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Redesigned Material Takeoffs

COLUMN TAKEOFFS
Size # Length (ft)  Weight (lbs)
W14x176 27 1493.64 262880.64
W14x99 27 1259.55 124695.45
54 2753.19 387576.09
GRAVITY BEAM TAKEOFFS
Size # Length (ft)  Weight (lbs)
W12x65 60 855.3 55594.5
W14x68 150 2409.2 163825.6
W14x90 60 1543.5 138915
270 4808 358335.1
Existing Material Takeoffs
BEAM TAKEOFFS COLUMN TAKEOFFS
Size # Length (ft) Size # Length (ft) Weight (k)
W 14x22 1 10.43 W12x120 1 18 2.16
W 16x26 3 52.55 W12x96 2 36 3.46
W 18x35 1 25.6 W10x100 2 36 3.6
W 18x40 6 89.2 W12x120 5 90 10.8
W 24x55 3 47.8 W12x106 2 36 3.82
W 30x90 1 20.6 W10x112 4 48 5.38
W 33x118 3 36.2 W10x68 2 36 2.45
W 33x130 3 36.2 18 300 31.67
W 33x141 2 27.2
W 40x149 2 27.2
W 40x199 2 44.22
27 417.2

Weight = 36180 Ibs
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Cost Estimate of Redesigned Structural System

10" CMU Block

18473

SF

D-8

320

58

0.125

2309.1

3.06

4.47

o

7.53

10.15

$ 187,500.95

Reinforcement

Ton

4 Rodm|

5.5

810

420

o

1230

$ 8,610.00

Columns 2753 LF E-2 720 3.82 0.078 214.73 145 3.26 2.18 150.44 168 S 462,504.00
Baseplates 108 SF E-2 60 1.80 0.061 6.588 45 0 45 S 5,171.61
Beams 4807 LF E-2 750 6.41 0.075 360.53 89.5 3.13 2.09 94.72 106 $ 509,542.00
Fireproofing 7559 SF G-2 1500 5.04 900 4535.4 1 1 1.2 3.2 S 24,188.80
Crane 76.07 300 S 22,821.94
Total Cost of Existing System: $1,197,517.36

Time to Construct System: 76.07

Cost Estimate of Existing Structural System

8" CMU Block 50019 SF D-8 395 127 0.101 5051.919 2.27 3.62 0 5.89 8 S 400,152.00
10" CMU Block 9716 SF D-8 320 30 0.125 1214.5 3.06 4.47 0 7.53 10.15 S 98,617.40
Reinforcement 17 Ton 4 Rodm [515] 3 - - 810 420 0 1230 - S 20,910.00

Columns

300 LF E-2 720 0.42 0.078 23.4 217 4.075 2.18 223.255 241 S 72,300.00
Baseplates 72 SF E-2 60 1.20 0.061 4.392 45 0 0 45 = S 3,447.74
Beams 417 LF E-6 750 0.56 0.068 28.356 199.5 3.475 1.41 204.385 219 S 91,323.00
Fireproofing 1434 SF G-2 1500 0.96 900 860.4 1 1 1.2 3.2 - S 4,588.80
Crane 36.58 300 $ 10,974.62
Total Cost of Existing System: $691,338.94
Time to Construct System: 36.58
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