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Gravity Floor System Design
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Exteriar Girder G1 - lboed with 2 paint loads and a distributed desd lesd

Step 1 Deadload: slaby fel
0L 10 f
m s et allow. 5
girder st allaw. & mf
wall 250 pif
Live Load: office s pace 100 g
Trib. Widths 15.75
Span, Lt EN
Influznze Area: a0y ft*
{1 075
Py= 359 kips
Wy 0395 K
e 2 W= 269 k- Siin
W,m 413 kigs s@vn
sep 3 amsume a= 2" Y2=T-4'2=6.5"
step 4 By S By paa™ Lf2a0= 15 in
Prcoora™ 260 kg
A 0320 W
oz 251 W
step & umshared strength #M,
Daad Load: slaty 7ot
girder selfwt alles. 5wl
Live Load: Canstr. LL 0 i
Trib. wadth: 15.75 fi
Span, Lt 3N
P 202 Bim
M= 134 kAt S@M,
Aen & Selact potential w-shapes
A, 2269 M, Iy 2 251004, @EMpE 134 bt
16626 ¥i= [ WG L Y=
Fn 145 kips T
@M= 290 kit @rin=
Fap= 165 Wt BMo=
(e 734 in' =
sten? #of studs per girder and sconomy
stud strangih ns kips
W iga2s FonfOxl 134 14 studs
SOAGTY! 90 #
W i1 Hanfox 105 12 studs
smnany: 1050 ¥
1y W1GA25 w/ 14 studs singe it's mre edonamical
sten# chacka
T o in
216 in
&3 in
n) 12 in
T 145 ki
o= 4 ksl
beff- &3 in
a= F0n /055 fic xhaf] 053 S200n ok
send chack AL, ATL, unsharad strengh, 8u, Vu, and girderselwt assumpton
P, i orad™ 118 kips
L= 7340 i
fy= 021 NS A 0= L/360= 1.0 inok
dn= 051 N5 dq® L2806 = 15 inok
Unshared strength @ubp= 166Ktz 134kt ak
Mu= 263 ks @hin =290k ok
Vo 413 kips 5 V=106 kips ok
girdar-salf wi assumpt= girdorwitrib. Width= 26 plf/15.75 ft= 165 psf s5psf

7
114 Kips
E
203 Mt
756 "

ak

| Girder Design:

s WG x26 with 14 studs 1o supnart gravity losd anky

W 15x2Gw/ 14 studs required to suppam graviy kad . fiefer 1o mamen frame 1 ebwatian in repartior membar
[sizes due o combined lateral and gravity boad analysis
Mote: The beams and girders in the moment frames weare initiallydeign ad a5 composite, but the design was
changed 19 norrcomposite. The marment frame slevations conssts of non-compes Le beam/girdar mamibers




Final Report

410" x 28'-6" Boy pase | €4

21

2

1 -

l'-"'L R ? ]
1 28— &

inderjar b 81

28 —p"

1##

g

® wyz Cst 10k s)psh Clo,25 FbY = 923 pif

w = foopsf % 0,50
= 2 opsf

()

0,25 § 15 P
s 12

,’II‘I.LS

WS 21 psf Clo.25 FHis #92 pIf
Wz L2€923)¢ 16 CPi3)z 2536 pif

@ my: 25320530 a5y kp
N S
?
Vuz 2,33 C28s) _ 3 E
z

@ ascume az ", T2z 90

® 4y

"

Quwe & Buc, mex © Yypyo

Wi = €15t 5) psF €U0, 28 FH) ¢ 0,F20 KiF

$Co.922 + 0. #53) C28,5) 7 €1922) Loy n W

384 € 29000) (1. 425) Comg, 354 C 29000} CLY2S)

An’ max = Yaq,

B, sCof22) C28.53 Y crr2p) 245 jn¥

W

2

@ required urishaee shrength, @, mp

i Wus L2 C2545) Clo.zsy + L6C20) Clo2sy = 1312 pIf

2
At b C203) o u3s KOE 2 Ppp,
§




Final Report GEA JOHNSON | STRUCTURAL OPTION

Yi'- 0% x 28'~0Y Bey pase 2 of ¢

© select potenthat - shages

Cdmp 2 252, By 2 as2 m‘i‘ Bhmp > 132 k€t T 3 2495 in9 )

7

e

Wiaxse: Miz3 ) $@5 sk, Tz RInY | Tz 340, PMaz e EEF Bpmpz 205 KFH

wilsx2e! WZTé . EQnz 145k i tts: s ,,\'1[ Cc 30l inY, pm, =z 29 ke, Bomp = Ike ke

wlex3t: W2, £Gz 1y Kk, gz 193 in4 ,Te %23 “‘"1 DPMaz 203 k€, Py mp. 202 LE}

@ # of “d:/&m eng  econoray

Wiz 05 o g6 shds < 205! ok zq # x kst b 16 sids X %) 1d: 29 ¥

12

Wiex 26 ; 145 o 12 shds <€ 2880 ok 26 F xae s 4 1p shds X # joyd © au #
ezl = I
1.2 . &
1 = Y
wWibx B N o =y 1M shds € 2050 o 2 ¥ x 225 + 1u shds x 12 [g.d o
1.2

dry Wb X26 wd 19 sidds

@ check o
ac 14s _astcih ok befp =|1X 285 Cia) - #5.8" &
~~ —_— e

o.85¢4)( #5.5) -

1

2y | Cro.253€:2)

min 2

@ cheek 48, by, B wnshaed siensth, Ma, V&, bm self- wi  assumpi.
' 1] c, ’ ’

4 = sCeri3)( 285V cr2d) | 0,60" ¢ Y3 - o,as" ok
L 5 0
289 29000 ) €165 )

= 5COFI31 0,123 C205) T Ca) . L ¢ Yoyo ° L¥3" 2K
z84 (29002 )( Tis)

Uy = SCORN DT C10s) W39 ¢ 4, ok
229 C29e00)( 351)

Unshored stensth: i = 133 E6F ¢ Ppmp = 166 EEF ok
My T 28D leét f ﬂﬂ{\= %6 kEF ok
Vus 260 K £ dVaz ol ok '

R bm seif-wbz Wpif _ sy psé <& Sesf€ ok
10,25 £1

"’* wibx 26 wi 14 shdsj

April 4, 2012 1000 Connecticut Avenue | Washington DC



Final Report

interior bm g2
e —————

41'- 0" X 23 .6" Eay

page 3 of b

S~
Z {
|
| i b 1
& 7 A |
{ 28" -6l
[
O W= Cast roh S)psf C1o.a2s £F) = UL pif
; LWz 160 e x o.50
|
= #2.4 psf
i s.25 te - 0,874
max Joe
Wy T g psf Clo. 125 ) = 885 pIf
wa= t2CaN) Lo COES) = 2509 pif
@ my= wal? 2,509 FIf C285F1)Y 1o ket 2 Dhas gmg => 2x 2 170C2)  us3
1 - iz 0.9¢Cs0)
Vs nged kif C28s5) o 35,8 K £ Bin
—__————‘ =
2
e |
@ 2y ¢ A, mex T Moy,
T, 3> Coau o ree)(this)cirae) - ks in
2f4 C25000)C 1 Y2s5)
D seect non- eamposite W= shape
WiYk2s bm requiced ¥ Suppert  *l 2z 3ia’ 3 ws2in® e
et ¥ e |
seavity loag T T 1o ™ 3 RAIN ot
ébmﬁg N7 KE D 176 KEF of
BVnz 112 K > 2P K ok
; - refer 10 moment frame g <levatiin
: n repact fo- mepler gines dve +2 combined
- daters] and gravily anelysis
| £
N



Final Report

Hl'eot x TF -6 Bay Fat€ 4 of b

L exterjor bm  BZ
|
|
|

P
S Y Jg
!
[ x . X
27" b
@ wps skl s)pof Cobis €F) b Lo pif = 546,25 pI€
{
Wz 160 ps¢ Apz Clo.2st Ls) F+ (2o @) = 335 £ c w00 F12 2, W reduchon npb reaviced
|
W = loopst C bbzs £+ be2s plf
Wy = L2 CFY6.25) % LéCbbrs) = 2076 plf
| ) el .
® myc 207 Cranrt _ 191 BFF £ dan=drp = Bp NN wcin®
—_———— 0,5 (5o}
1
Vo 207 C285) | 29.6 k 2dvn
2
Vi ‘
_ _ 2R.5Ciz)
e Bt = Db wmen = Yaus T AR
|
‘ Ty 2 Cogust o.663)C2hs)” cined) _ fof int
284 C1900) C 1. 415)
@ select noa~ Composipe  wi~ Shape
WiYxze bm resviced o suppact Wl Tyz Yo m? 5 e in? o
= - y
Soevily load Tyz 245 in' > 10f in (39
Pop, = 151 KB D 19 KFL o(
Dz 186 K 3 2% K of
|
- refer 4o mament frame Al tlevation
[ repoct for member Sitee dve 10 com bined
‘l laf, and gravity onalycin
|
[
[



Final Report

)

T

‘u’-o”_i(_}f':bf’_&:y peaze S of b

interior girder &I

it o A |

sirder setf-wh allpu.

L
® Wopz Cistiotsis)pef = 15 psf

1
o
allow
LL= 100 psf x o.50
- SS9 psf
e.254¢ U5 _ g4y

\ ]1‘03.5

WuT L2C9s pof) ¥ LeCsuy psp) = 200 psf

Pu= 20l psf ( st 3:) £+ Clo.2sf)= 65. 4 K
1

® nucosopL T asoCusy )C UF )z 1341 KET @ asume ac 2", Yribst
VuztsPz LsCés.qy) = 981 k
® & = dTL,m,( =, Tlyrs = “u c"’/z,’a - 2.087

K
Ty 2 9-9%0 (b6 IOCUF) W) yeu g at

z‘iooaéz.a:)
@ reavired wnshored  strengrh | @b mp
Puz L2 Ec 1545) psf Clo.2s £43) €305 F1) + L6 Czo)Clo.25)( 3L25) = Ui, Tk

Mgz GSeCULARYCUfE) - £S5 k€t 2 P mp

© select potentral W shepes

CPma 2tz k6, T, >H06F 187, Pypmp 3 755 k€t)

w2y xdy: Wb €@,7Ye | Pp,:tuse KFH, Pump 53 k€t, T pzSlit0in”
W2I P9I MTé EQn: s K, Phaz Mo KEE By oz Ns kF), T gc St ind
@ #of shds [ gp-der end cconomy

WRUXA4 Y63 o 44 shods quBy upt 4 9y shdey o™ fohd = 4214 F
25K

o 44 shds P4 B b oy shds x [oF [shd = 38894 F

WX P yg,
et KL

sk
dry W2IXFY w] M4 shds Since it mace €conomical



Final Report

'~ 0 X 28 ~ b7 Bey page & of 6
@ check a
£
ot az Ysa LOSY ¢ 2 ok beef = | 2x Y€} = 123% & contls
o, 8sC4MC123) © &
L canscny ¥ L C3sdcu) 5 3487
min ) 7T 2z
m:u.l 4 1 camsicn) = bls + 1= 232,87
T
WY L 1 gasyen) £ St LoD TILST
' T
@ chectc o, ATL, ) unghared strength s M, Ya, sicdes self-wt asium phan
B = 8850 CAKYCHIEDT CD2R)_ 0.87% < Yz 1394 of
21000 € 460 in4)
2
G = oosa CHEL KRS CuIE) EME) oo Yaup = 205" 0K
24000 CS460in")
unshaced Shrensth 1 Py = b2 [ CrspstiC o5 £4) 4 £4p1€ ) 31,95 £4) + MeC20psp) Clo.25) C2005y = 42,9 &k
Mz aso (12,5 KYCUFEY s 299 KEE £ Fpmp= S K =k
)
i Mz 139 K5 £ dpaz 920 KFE 0K
Vs 900 K £ dvaz 368 £ oF
girder self- Wt = £4 pif _ TS pst < sps€ assumed of
BLIs Fi
[;e W2 X 84 W 4y ﬂudx,
E&‘l‘ﬁar Cairder 642
— refer to €xcel spresd shect for design
7~




410" x 28-6" Bay

Esterioe Girder G2 - liwed with 3 point laads and a distributed dead load

Step 1 Deadlaad slab 75 paf
soL 10 gsf
T sebowe allow. 5 pat
girdar salf.wt allow . 5 paf
wall 250 pif
Liwe Load: office space 100 psf
Trib., Width: 1535 f
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changed to nan campasite. The moment frame el vations cansists of nan-compes te beamygirdermembers
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Exterior Beam B3- fixed with a distributed load

Step1l Dead Load: slab 75 psf
SDL 10 psf
bm self-wt allow. 5 psf
girder self-wt allow. not applicable
wall 250 plf

Live Load: office space 100 psf
Trik. Width: 8 ft
Span, L: 17.5 ft
Influence Area: 280 ft*
Loy 1.00
P, 0.0 kips
W, 2.44 kiIf
step 2 M,= 62 k-ft = @Mn=@NMp Zxz
V= 21.4 kips =@vn
step 3 By S By = L/240=  0.875/in
Puntactores™ 0.0 kips
Wontactores™ 0.970 kIf
1,z 16 in*
step4 Select non-composite W-shape

W 12x14 required to support gravity load
note: refer to moment frame A.1 elevation in report for member sizes due to combined lateral and gravity

analysis

16.6 in’
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15,95 ps€ € Flat raof cnowe lead)

Snow loads :

roof Constr, (L ; 25 psf

~refer o excel Spresdshects For dhe grevidy Columas Gnalysee end fileg
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- Esheale Column sizes | monear freme A pose | of 13
- l " o L e - _
Eshoele unbalanced oment in 1nbecer and _exterior cslumng !
s \
| |
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ﬁ l
AT i i
| dead lesds i glab - s pef |
b ad SoL - {opsf |
| b sel- ok allsw. - £ ps€ i
corbein wall - 250 p38 note~the slab transf, o tHhe Cutain well seif. i |
to He exteris bms |
live loads; °®ce spece - oo pe€ = the 202 spon b a pek of momnk frame ALl ‘
ds not soppsrt He Curtein well seif - b ‘
B i |
C wy oz O5H ek £ )psf COE2A) 4250 pIC T £ piF ‘
i |
| inflvence eeen = C10.25% Ls)FE C205 £ ) 2 335 €17 ¢ Yoafrr | W reduction not apphceble ;
‘ |
} W T 100 ps¢ (6.63 Ft)c 663 pIf ‘
' l
Wy e L8 b LeCh62) s 2079 plf
I‘FEM“| = wll_ 20m K C2sFEYE_ 1 kh |
e 1B R e e ‘
m 5y
|
Vel

: 16" spen
.

Wp T (90 psei(10.85 F1) 4 2562 1225 i€

Wy = L2 C1229) 7T 1yas pif

FEm,, = 1425 KIf ¢i1.s Fl—)’_
L e
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Eshmale Column Sizes moneny Frece B pese 2 of 13

- 38"~ o spen

Wgoz 0 ps€ (237 ft)= 064 oif
influence omaz (st jo.25) F Croft) = 9925 P13 oo fpr | L veduchon yeguired
LLred T oS0

satt IS 494

may \ "m.s
W, £ e % Cloo PsE)C7.36 £z 208, 5 pIE

Wz L2C664SH L4 Cr085Y T30 pif

FEM, = 19230 (200 jy4c kGh
iy -

28~ " spen
B .

Wo T 10 ps€ Chi3 ) 250 = T HIE

N
N inflvence ereat Croast Ls) €+ C25FF)z 29 F12 < %o Fi2 | L reduction pob appl; esbic
Wy = 100 ps€ € t.b3 £+) = 663 pIf
Wy T L2CPU)E L6 Ch62) s 2077 pif -
FEm, 2 2093 C253% 1o pop
Pt R e i
12
r\
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Estimeke column =ides

Col 2

GEA JOHNSON | STRUCTURAL OPTION

moment frere Al

pase 2 of I2

7N s(,7 ket <ol 2
~ £3.
v ¥ o |
=3
i PE*‘ ) 226 IKf} vem T 14 ~29.4 = 102,y gy 22,6 1us
: G )
) assume | het€ of wpm 1s Sistribuled in
Sty ket +o «l sbove ond hatlf t £2 5
cal belgw
cal £
ca) 2
ol B8 JO. q 52,9
o
Iys
22,
36 14s uBm s {495~ 37.6 2 lo2.y () J .
G )
oA
83,2 w
52,9
col Y Col 1
$2.9 25,2
T
— e
376
us
326 ( )Mf
() L) 3 14
) s
2,9 35,2
col § Col |o
25,2
25,3
& gk
jof
vBmzs Llo§-32.42 104 206
3% 108 & G )
¢ D 4 E
N
3 ]
et 35,2
25,2
Cal & Col 11 ol 12
353 $3:y
- 2.5
? T R
[0 &
374 2726 145
G 14s G
; ) 5
G b
P AL ” R
25,2 2 .5
33y
nake: Kt(.o' Lz l8'2a”  d 2 14" — wik's
i :
. reCer +o excel ghoels for  Peq ond  ehmaled col sip
Peq = Pu b 24 i enbslenced i & e
2 fr each cotuna
axiad lscd K deptn of cai,

April 4, 2012
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Final Report

Estimate Column 5ites momatt frame R pase 1 oF a3
!
6 0 g 89 F o @ © i
2 Li. s T b !
J{_L pos Lt .41&- o ,Lr_. N .
| | |
| | |
J‘ i |
| | !
| ol
R SISURNNN (ISR [ b ' _] 7
SN PO [N SRR A (SN TN |- -
)
! i
i | | !
i ! ’ ’
i ! |
i i |
777 7 Sl e 7 7w Ty 7
; _‘k — l" - - SURR— a— = # )73 ’z .J
it gu 35 ¢! alogh pte’ 4plob 20’-2 IEEPLE I e 1
77N
. dead loeds @ slab = 95 pep
SoL ~ o ps€
ben s21€- wb allow- spef
sicder setf -k altow- £ pof
live lsads: office space ~ loo ,‘p.
mech, ron ~ iso psf
rMax U in Co) 14
—~ foad the 28'-0" spon wWith bBL ead LL
~ load W'-6" cpon with bL ey
26~ LM span ; Wo = 15 psf (1012 FH) = 162 pif o
w2 %2): tigy pl€
wy T , (.‘
FEm = sy C20E} 5 qp 4y P
12 L)!&'l
) (’
" >
35/ 4l Speni wow 162 pif 5
flence areas Cloast (o) FHC3SFYs T0a Frt > Y0 ft o reduce W
uBm = 282~ 14
T
thred @ 0.5
e | B ek
\,"n"l
W, = 0.1 Cloo psCYC lous i)z 821 pi€
- 2,%p (3531 :
Wo T L2C 234 Lo P}z 246 plf fom= THECHE oo wih
1n




GEA JOHNSON | STRUCTURAL OPTION

Final Report

Estimete <olumn sive moment Grame 2 pase € of 1B
max UBM in ¢4} 11
g ~ load 250" Spon with 6L sad L
- lozd 19'-4% Son with 0L zaly 108
N
35’ <0" spen: FEmz 253 KEF 252 e
G J

)
12 4

199 < 4" gpen; Wz 5 psf C 1oz fi) = %2 pUf
Wy z e ¢ B62) 2 MEY pIf
FEm= Lisq C19.22)% _ 36 K€y

UBM T 1§2-36 7 26

1

Mex UBm jn ¢0) (&
~ load 19'-4# s5pea withn ot end LL

- load o'~ #7 span with oL ealy

19°=4" cosn: wgy = %2 plf 22
Wy = 150 psf C 12,13 Fi)z 1520 pIf )
Wy Ttz €It 16 1520) = 35F6
FEm=z 3, SF6 C14323% _ 112 kft U 55
e G J
'\/sz,%

16! ~6" Spon: wp = 95 pSCCSuzFrY= 4TI pie
Wy T L2 CY4€2) s SP9 pif i

VBmz M2-Ssc 1ok s
FEm= 0,584 (106732 _ s.5 K€t

(RS

max ugm in Cal 19
- loed 42'- 6" spon with QL aad W

span with DL oaty

~ load ta'-gu

H2 -8 spen: wg T %2 pif
influence aree: 20,25 FF € 425 FH)z Fot FEY > qop 6t

W, gz |oss
7

2g t 1S
— = 0,7%
Foy
5.5
G

876 € foo ps€ ) 1943 FHd Mo plf

W o
W,z L2 (%) b Le € Dods 2386 pif
FEm=z 2.286C42.53% _ 259 Kt Up
bl Rl TN <
77

iy

la'- g0 Spent FEmz S.5 ket

April 4, 2012 1000 Connecticut Avenue | Washington DC

, L oreduchon sequiced



Final Report

Eshmete Colvmn Sizes monent frame @ psse & of 12

max UBm for Cel 20

s ~lacd Y2'-4% Spen wWith kL aad Li
~ 1044 30'-0°* Spen with pi oaly
"l 1362
42'-b" spen; FEmz 35T KEG mn
257 £o.4
20’ g Spen T wg = 62 pI€ ()
Wy = L2 C62) = USY pif b.g"l
= 2 5,6
FEm= Lisy € 2o} o £ k€Y uBm = 259-Fbe = 2729 KEF

12

May upm for Coy 21
- load 20'-0” spen with bL ond L&
= load 19-%" spea with BL anly

20'w8" spon; wp = 182 pif
INFluence ama = 20,25 f+ CIoft = 608 F1% > w00 F12 Ll redvchon veguired

WUpd = .50

ot IS
— O, S

Max NIYY3 ’ m

s Wz o0.86 Cloo psf)Cloz €)= §7/ pIf x"l( )
Wz L2062 ¢ L6 CPUY 2 2598 pif >

FEm=z 2,598 C23% _ ya; pet

12 278

Vs = 1~ 2% = IS5 KFE

19'- 4" cpen i FEmz 26 KFF

max ¥Ban <ol 22
- load 19'~4" Span with 8L and LL

~ loed o'~ 8" spon with L oaly

1940 spoq; Wy z 462 pi€
inflvence orcas 20,25 €F C14.32 )= 291 < 0o Fi? , L redve fion ot epplicabte

w,_ = 100 psf Cleasz fty: 1a12mf .
Wt L2C W Lacioz) s 2275 pif /\%S
FEMT 2.25C11.32)°% #6,9 K&

iz
O]

gy

o to'~ 89 spen: FEmz 515 KFH
Yo.s

uBm= Fbg-5,5 : §I KFE

59
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Estimale  €sluma Sizes Mmoot fape B s sl

mex UBm an eq) 22
7N ~ laad 42/~ 6% spen with Of eond (L

=4
| = loed lo'-gv spen with oL oaly g ;
42i- Y spon: FEmz 39 KEH 55 ( ) 359 {
| ' |
| 10'-#Y spon: FEM: S5 K€} : ‘ |
| P - 16,8 ‘

vBmz 3S9-5.57 3535 KFE
|

raax Y@M en cal 24

|
! — locd 4“2/~ Spen With  bL ond L(
174.8
H2'- ¢V spont FEms 359 K



Final Report

Echimate  Colvenn Siles maonent Frame C pase £ of 13

max YEM jn Col ¥ o pefee te col 16

max am in Col 26~ refem P o 1y

l

Mex ygm i cel To - eoler fo col 18

I

Mot VBM N eol Bl reRe to <ol 15

I

max vBm in col 33~ relee to <0l 20

max wem in co) 33- refr te Cod 24

max vBm in csl 24~ pefer o €@l

maex vBm jn ¢o] 35
e T
~ load to'-Fu span with bl end i

10~ 8 spen; wy = VSPSECLIS ) = 91 pif
influence 6rea = L.5FF C10.62AH) - 101 £t 2 oo £+ | UL reduction nak wpplic akle
W = 100 psf €. 75 Ft) = 475 pIF
we oz L2¢SDE e C Y8y 1281 pif
FEmz L 301 cna.n)‘: 12,2 K6
(k3

6.2

L
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Estioncte Column sizes morent frame £ pase T of 13

) @ & i
| ik 4 A mex g in cab 49 and $I
| - load 28°~6" spen with 9L cas LL !
| |
: Wit speat wy e 9 psf CGSF): G0 Ly I
i influence creaz 1S C2@s Fi)z 328 Ft? ¢ ‘u[%ﬂ"
| v
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|
| {
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) & L a
1 284" 28" 1 ) 124
: 4
N
to.s
7N |
max VEm in €ol SO
e - locd are of tle 27'-6" speps with Bl end (L
= load the otber 28'-00 spon with oL only
| 35,8
| 7
| 28'-6" spen Cot aniy )i Wg T ©If pif -
. 142 pl 121 {
' wy Tl Cotf)z pIf ( %
| FEmz ©.7%42 ( 28.5)2 _ so Kf} > é
{ iz
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| 2W'ot" spen € BL ad LLY 0 FEMT 21 KFt I
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Estionzle olumn Sizers mopment frame | pase 1o of 13

e} @ ) 1 o>

i 1 i |
s 0 . 2 ﬂr 4
{
|
{ } ol
{ } |
N « L7
TR i
| |
i
§ i
I
i 7 755 iy oﬂ’—-
NI [ " x e
qp' —p® 2ol gtr 2 -6t 4p'-o"

mex uBm an Cel |
- load 4'~0! Span with Bl end L

W'-0" spon i Wg T Spse Cis.s FE) T 14 pif

Py
TA7 C22s bt Cfble 1230 £1Y 3 Yoo Fi2 , L reduchion requiad
t.i.rg,l z 0, %a
2,25 ¢ 15 .
max = T 0,69 246
{230
e
W, T 9,68 Cloc psF)C 15,05 FH) 2 10 pif -
Wy z £2C 1Y% 3§ LeC o) = 3507 pIif L)
FEm= 2.505 C)Y_ yap e} 4y
12
246
max UBm in Col £
- loed 4i'-0Y gpen with bl ead UL
~ load 2o'~6? spen with BL only
,1?-8
Ww'- o cgen: FEM T Yd1 Kt 7
-
1 i) qql
20'<0" spen: Wp T 14% pif C é|z$
we T L2CHTef e 1V il 5
FEmz 41295 (203 _ 135 KfE
~ i v
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vam T 492 ~ 135 = 350 KFE
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GEA JOHNSON | STRUCTURAL OPTION

Esheacte cslemp sites moment Frace | pese 11 of 12

max UBM in €al 27

Shhc W
— = laed Z'-0f' span with 6% aad L{
= load 22'-4% cpon with &L gnly
20’ ~0" spon: Wz 1996 pI€
T.A.z 3246t C3sFt) = 90 £+ > 40 £t2 LU yedvchon retuired
‘-Lred = 9.50
s.as b If _ e.7s
LoRX Q00
w = e.as Cioa)C 15,25 = 1IBI puif
we T L2C1993 ¢ Lo ClR)s 308 pif
2.5
FEMm = 3.685C30)Y _ 294 KfF /.’\’
P s SN
12 L
270
( )lll
28'-46" spoai wp T H196 pif > <
Wy = L2 et} 7 1745 pie
FEm= 1795 C22532 1o e U
—_— T 2
¥ TS
Upme 22b=1217 1SS KFF
S

méx ¥Ba in cob BE
e ——

- foad %0'-p" gpen with DL and Li

- load 28 -4t spon with pL ealy

40’ ~ 6% spenl W T 1Y16 i

T4, = 3ofr CHofH = 1206 FE? D Y00 FrY, LL reduct, req'd

Woed 2 | %50
o.15¢ (5 - d.68
e Jizso

Wz 9.62 Cloo)Cs,35) ¢ 1071 pif

Wz L2 Q1993 F L6 Cioae) = 3509

FEmz 3.8a9 CY0d _ H46F i€t

B e

LR

3.8

Ubmz 46p- 123~ 397 Jeft
6" cpeai FEM= 124 fCE}

max viBm in co) 4%

- loed Ho’~0! span with bL and LL
239

Span Ye'wsbr i (FEM: Yok kEF Yok

234
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moment frame | pege 12 of 2

Eshimale Coluemn size

@® ® @f)

t—.(v.;\

@
g 1 i /l'
Lighm Ll T
|
i
N -~ S——
!
| |
| ! |
1 i : i
i 77 7T 7%“ T
f
s ¥ Vg X Tl P |
32 -0 Bel mat 24’ ~p"

max uBm in cal 1Y
~ loed 25! ~0" zpon with DL ead LU

35" ~0" spen: Woe 1S psf C11 fH) s lois pif
LAz 3.5 PHCocp): N3E FE? > 90ft? Ll weduetion reg'd

LL. | oiss
- red 194.5
st Is 6,64 &£
i B G
may Jnsz )z:—q
-
Wi = .69 Cl00)CIN) = 1172 pIf by
Wy, z L2aClbish b té €ua2) = 391S pi€ 17
FeEmzo 3NsC35)Y 395 Jcfh
12
Max vpm (n eal 26
« foad 3'-0" spen with g and L
~ load Zo'-0" spon with 5z anly
3s'~0" span' FEmc 385 KEF 122
oleptr g e
20'~0Y spen o< Ibgs ptf 285 2 e
Wy = Ly Cleishz 19%F pie C)
FEmz 1938 3652 _ 145 kot
T v
122
UBM s BFG 145 T 1Yy K€}
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Estimele Calemn si26s

mopent Liame 1! pase 132 of 12

Mmax UBm jn cot 22

= load are of the RTo'-a' Spons with B end L{
~ load +he other 36'-05U spen with bl only

20’

Bo' —6" spen COL and LL):

- 6" spon CaL oniy ) 1 FEm: i4s Kft

We & 1615 pitf
T4, = 32,5 £ C3ft) = 975 FF2 > 400 FE1 | UL veduch, veqtd

Lyag = | 958 45
o
et 15 . O%3 =t
e 145
- Jias 294
G J

Wiz .93 CloodC1a) = 1241 pif

Wz b2Cles3  Le iz} 292 yf . LJ‘_”“
FE'“:.E'."..’.‘:_C’;’: = 24 KEF UBm S 299 -145 = 195 KEF
max vBm in <ol Yf
mm% bt and iL
~lasd 24'—6" gpon with wi paly
1oe.c
2a'=p® spen: FEMT 294 /"1
24! —0" spon ! W = tbis pif 12" ¥
Wyzs 193f pif )
FEmz L9382 C20)! 93 KFt LU

12

mex VBm in Coj 55

uBm s 21 -%2 z 2ol KFE

_——
= loed 241 <0" span with b( ead LC

24'-6" Spap: Wp T IS pif

TAz 35 P C2UE) s 200 FEY S W08k LU reduel, pesid

L z 9,50
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Eshmele Columaq Sizes

GEA JOHNSON | STRUCTURAL OPTION

Moment Frame Column PeSign eolunn line Al P |of 2

column i
e

g = e

tributery oces per floce o voof e 120t Cis,95 ) = 3465 Fi2

iNfluen e acex per flooe = 2.5 Pt C 2aft} ¢ 1275 #°

* Load abave level 12° roof & | floge

s’ -
- LL,.“ = 4.5o
oast 5. - ain
it & \}n':s
flose jewel an o€
P s e ] P A
P = .67 (100 ps) C(346.SFt2) t 20pse C39. 5 FH2) = 326 K
Poc 15,95 ps¢ C 344, 5 ft3) = 55 K
Py = CT6HO)psF (3tbs P} b Costlodpse Catés Ft?) = SPIL
—, ST —
Main Fpof Flogr lewe(
Pu= 1L2CSES E) 4 LeC33, k)posCssg)z 127.2 K
o Lood above fevel 19. roo€y 3 flooes * load eabsve |eve; F. roof ¢ s Flos
Llpeg = 9, Yo o @ 0.4s
b3t _s s ey [ 7L < o
N e Ixits : Jsxins
# z(0.49C100 psPYC 2 Fles) + 20 psf Y3465 Fr2 o 6L3L 7 = (0.9 C100)(sfusy ¥ 30) Feo,s = FE. 6L
P T 1535 (3%6.5) = S5k Pt SR
Foz COSpse C3Flrs) + 5 psf ) 306, F82 = 100.8K Porx CPSCSFurg) ¢ #c) 2963 T 176K
Pu> b2 Curp) + hoCoL2)¢ asCas)s 4.2 K Puz 1.2C06251F 16 (860 ) F 0sCS,s)e 283.4K
* Load ebave feve| b! roof + 7 Qg o Loed above lever 4 rosft A firs
Wred = [ 94s P = €a.40CloodC 2t 2g) 3465 = 1351 K
sagy s i Psz S5k
Tl Jes Por CPSCIYE 85) 305 = 295K
Pz (0.4 Cloa)(7) t 20) 24%.5: 1645 £ Pyt LAC29%.s) ¢ L6 QI8 ) F 0sCos) e 972,3K
Pz SisK
Poc CESCAVE Fs)24bs - 235.6K
Puc L2C 235604 16 100.F) + 0s(8): Y6l 2K
e » Load abave level 2: roof ¢ 1 flre
P = Coy Croo) Clr) §30) 2465 = ler,af
Ps = s.sk
Po= (Ps Cult Pe) 346is = 253, 4
Puz1,2€32s3.4) ¢ L6 Cleas)t as(ss): 825K
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Echmate Columq Sizeg
Moment Frome Column Becisn pase 2 of 2

) - re@r dv excel spercdsheric for the eshmated Colump Sites in moent frames Ad, g €, €, 1, 4nd 1’
e based on growily foad easlysic eal,

- refee 1o moment frame elevehions for Morent frome eolumn fizes bosed on Combiced srewity end taleez)

loads anclyses




Moment Frame A.1: Estimated column sizes based on gravity load analysis only

|Calumn 6 |Calurnn 7
Tributary Area Tributary Area
505 &F per floar ar reaf= 505 # per floar or racf= 62344
1861 Influance frea= 1881 ' Influance Araz= priil g
{slabS0L+memn. seff-wts) 85 pf Floar Desd Laads {sla5+50Lmem. self-wis) 95 pof Faar Dead Loads= [slab5DL+mem. sf-wts) 95 pof
Roaf Dead Loats= (slab ST +mem. set-wts) 55 pif Fioof Dead Loads [slab+SDLtmem. selfwts) 95 psf Poof Desd Loads |0+ SDLmem. selfwis) 95 paf
Floor Live Load= {Office Saace) 150 psf Floar Live Load= [Office Space) 100 pof Fiaar Live Load= [DFfice Space) 100 paf
Roaf Live Load= [Green raaf arza) 30 psf Fioof Live Loac= {Terracz) 100 paf Roof Live Loed= (Terrace) 100 pat
Roaf Carstr. Live Laad 20 pef Feoof Constr. Live Load, Lr 20 p=f Roof Canstr. Live Lezd 20 pef
Load above [evel 12: Foof + Laad shove level 12: i+ Laad sbove level 12: Roof +
1 Floor 1 Floar 1 Floar
Lag 0.60 LLne 060 Lo 057
P= 45.2 kips P= BOLG kips R= 7.8 kips
P= 95.0 kips Pe= 86.0 kips = 1154 kips
P 101 kips R= 101 kips P= 12.5 kips
Fy= 1926 kips Py= 248.1 kips = 304.8 kips
Urbalarced WMament, M= 35.2 kAt Unbalznced Moment, M= 352 kfx Urbafanced Mament, M= 537 kft
CalumnShape= W1z Calumn Shage= WL Calurn Shzpe= Wi
Calumn Depth= 1a0in Calurnn Death= 14.0 in 1a0in
Effective Length, k= 10 Effective Length, k= 10 10
Calurn Length, L= 1507t Calumn Lergzh, L= 150 ft 150
Equivalent fsl Load, Pug= 153 Equivalent Axial Laad, Fay= 303
Estimiated Calumn Size: Wili3  PP,2092k Estimated Column Size: WiteE  PPalk Estimated Column Size: TP S0k
Load above [evel 10: Foof + Laad shove level 10: Roof + Laad sbowe leved 10: Roof +
3 Floos 3 Floars 3 Floars
(1) 045 Lo 043 . 043
P= £33 kips A= 1166 kips P= 143.5 kips
P= 1918 kips = 1819 kips = 2368 kips
= 101 kips P= 101 kips Py= 12.5 kips
F= 3666 kips = 4251 kips = 520.0 kips
Urbalanced Mamert, M= 352kt Unbalanced Moment, M= 35.2 ket Urbalanced Mament, M= 537 kit
CalumnShape= W1z Calumn Shage= WL Calurn Shzpe= Wi
Calumn Depth= 1a0in Calurnn Death= 14.0 in Calumn Depth= 1a0in
Effective Length, k= 10 Effective Length, k= 10 Effective Lengtn, k= 10
Calurn Length, L= 1507t Calumn Lergzh, L= 150 ft Calumn Length, L= 150
Equivalent Aial Load, Pp= 429 Equivalent Axial Laad, Pyy= 485 Equivalent izl Load, P= 612
Estimiated Calumn Size: WidsEl PF.=593k Estimatesd Column Size: Widkil  DRSA3k Estimeted Column Size: WIAkEE  PPEET k
Load abave level & Faof + Laad stove bevel B: Roof + Laad above lewel 5 Racf+
5  Floos H Floars 5 Floars
[LE% 040 L 040 Lo 0.40
Pi= 117.3 kips P= 1527 kips = 1670 kips.
P:= 2570 kips Pe= 2679 kips = 355.3 kips
P 101 kips P= 101 kips = 12.5 kips
P 538.2 kips P= S84.8 kips P= F3L8 kips
Urbalanced Mamert, My= 332k Unba'anced Moment, M= 352 ke Urbalanced Mament, My= 537 kit
ColumnShapes  W1d's Calumn Shage= Wids Calumn Shape= Wi
Calumn Depth= 140 in Calumn Death= 140 in Calumn Depth= 1401in
Effective Length, k= 10 Effective Length, k= 10 Effective Lengtn, k= 10
Calumn Length, L= 150 % Calumn Lergth, L= 15.0 £ Calumn Lergth, L= 150
Equivalent Aial Load, Puc= 589 Equivalent Aial Laad, Fay= 633 Equivalent Axial Load, P 524
Estimated Columin Size: W6 ﬁ,:ﬁﬂﬂk Estimated Column Size: Wids7a IﬁPn=657k Estimated Column Size: Wilaxs0 ﬁ,:ﬂﬂmk
Load sbave level 6: Foof + Load shove level B: Roof + Laad sbowe level §: Racf +
7 Floors. 7 Floars 7 Floars
L, 040 0.40 0.40
P= 1566 kips 1309 kips = 236.9 kips
P= 3836 kips 383.8 kips P= LT3 kips
= 10.1 kips 10.1 kips = 125 kips
Pu= 716.1 kips TFI27 kips Pu= 953.8 kips
Urbalanead Mament, M= 352 kit 35.2 ki Unbalanced Mament, M= 537 kit
ColumnShapes  W14's Wid's Calumn Shape= Wis's
Calumn Depth= 140 in = 1408in Calumn Depth= 14.0in
Effective Length, K= 10 Effective Length, k= 10 Effective Lengtn, k= 10
Column Length, L= 150 ft Column Lergsh, L= 150t Column Length, L= 150 ft
Equivalent Auisl Load, Po= 776 Equivalent Asial Load, P,,= B33 Equivalent Auial Load, P,.= 1046
Extimated Calumn Size: WLax00 (P,=1000 k| Extimated Column Size: Wisa0 $P=1000k Estimated Column Size: Wiaks  QP=1100k
Lozd sbave level &: Fioaf + Lozd zhowe level 4: Rioes + Load zbowe level 4: Roof +
9 Floors. 2 Floars 9 Floars
Lus 040 Lo 0.40 Lo 0.40
= 197.0 kips = 2323 kips P= 2B6.8 kips
Pr=  ATOE kips Pe= 4708 kips Pe= 5922 kips
P 10.1 kips = 101 kips = 125 kips
P 895.9 kips P.= 952.4 kips P= 1175.7 kips
Urba'anced Mament, M= 35.2 kit Unbaanced Moment, M.= 352 kR Unba'anced Mament, M=
ColumnShape=  Wid's Calumn Shage= Calumn Shape=
Calurmn Depth= 14.0in Caluran Dot Calumnn Depth=
Effective Length, K= 10 Effective Length, k= 10 Effective Length, k=
Column Length, L= 150 #t Column Lergsh, L= 150t Column Length, L=
Equivalent Azl Load, Puc= 56 Equivalent Asial Lozd, P,y 1043 Equivalent Axizl Load, Pye=
Estimated Column Size: Widx80 (P,=1000 K| Extimated Column Size: Wihas P =100k Estimated Column Size:
Lozd shave level 2: Losd smove level 2: Rioes + Laad shove level 2t Roof +
1 Floars 11 Floars
L .. 0.40 (1 0.40
P= = 2727 kips A= 336.6 kips
Pz P S75.7 kips = TI0T kips
= = 101 kips = 125 kips
P Pu= 1132 2 kips Pu= 1397.7 kips
Urbaianced Wament, [,= Unbzianced Momant, IM.= 352 kR Urbzianced Mament, W= 537 kit
Calumn Shape= Calumn Shage= Wid's Calumn Shape= Wid's
Calurmn Depth= Caluran Dot 140in Calumnn Depth= 14.0in
Effective Length, K= Effective Length, 10 Effective Lengtn, k= 10
Column Length, L= Column Lergsh, L= 150t Column Length, L= 150 ft
Equivalent Awizl Load, Po= Equivalent Asial Lozd, P, 1103 Equivalent Azl Lead, P,.= 1420

Estimated Column Size:

W10 PPR=1210 k

Estimated Column Size:

Wid109  DP=1210k

Estimated Column Size:

Wid1d5  DP.=1650 k




Calumn & Calumn® Calumn 10
Tributary Area Tributary Area Triluzary Arez
per ficor or root= 6234 % per floar or roof= 505 #* per floor or rocfs 505 7
Influancs Arez= 221 & Influence firez= 1861 #F Influercs Arez= 1881 #
Fioor Dead Loacs (slab#SDLemem. satf-wts) 95 psf Floar Dezd Load= [sab45D0L4mem. self-wiz) 95 psf Flocr Dead Load= [slabsSDl+mem. sefuts] 05 pof
Fioof Dead Loads |dab4SDL+mem. self-wis) 95 psf Roof Dead Loads [siab+SDLtmem. self-wis] 55 nsf Ftoaf Dead Loeds (slab+SOL=mem. seif-wts) 55 st
Fioar Live Loads= [Office Space] 100 psf Flgar Live Load= (OFice Space) 100 asf Floor Live Laads= {Office Space) 100 psf
Fioo? Live Load= [Terrace) 100 psf Foof Live Load= [Terrace) 100 asf Floaf Live Load= [Tarracs] 100 ozt
Roof Carstr. Live Load 20 paf Roof Constr. Live Load 20 psf Ftoaf Canztr. Live Losd 0 psf
Lot zbowe lwvel 12: Raaf = Load zbove feval 12 Roaf + Lezd sbove lavel 12: Roaf +
1 Floor 1 Faer 1 Fiser
Ll 057 Wt 0.60 Llns 060
m= 7.E kips P= B06 kips F= BE kins
Pi= 118.4 kips o= 96.0 kip: Fo= 96.0 foim
Fu= 125 kips Fu= 101 kips Fu= 101 kins
Py= 304.E kips P 2491 ks Pe 2481 kims
Urbalarced Mamers, M= 537 kit Unbalanced Mamens, b= 35.2 kit Urbalareed Mamers, M= 352 ke
Calumn Shape= Column Shape=  W1d's Calumn Shape=  Wid's
Calumn Dapth= 4.0in Calurrn Depek= 140in Calurmn Depth= 1400n
Effective Length, K= Effective Length, k= 10 Effective Length, K= 10
Calumn Length, L= it Column Length, L= 150 f Column Length, L= 150
Equivalant &zl Load, Pu= Equivalent izl Load, Pug= 308 Equivalant izl Load, Pu= 308
Estimated Column Size- WLlxEl 0P, 583k Estimated Column Size- Wiials  QP=331k Estimated Column Size: Wliis  OP,=331k
Loat zbowe level 10: Faaf = Load above fevel 10 Foaf + Load above level 10: Foaf +
3 Floors 3 Foors 3 Fsors
Ly 43 LI 045 Loy 045
F= 1435 kips P= 1186 kip P= 1186 kins
Fi= 236.9 kips Fr= 1919 kpe F= 1918 o
Pu= 12.5 kips Pu= 10.1 kips P= 101 kins
Pu= 520.0 kips P= 425 kips P= 4251 lips
Urbalarced Momers, M= 53.7 kft Urbzlanced Momens, M = 35.2 ikt Urbalarced Mamers, M= 35.2 kft
Calumn Shape= Wid's Column Shape=  W1d's Calumn Shape=  Wid's
Calumn Dapth= 140in Calurrn Depek= 140in Calumn Depti= 14070
Effective Length, K= 10 Effective Length, k= 10 Effective Length, K= 10
Calumn Length, L= 150 Column Length, L= 150 f Column Length, L= 150
Equivalent &ial Load, P= 612 Equivalent &l Load, F,.= 485 Eguivaient &cal Load, P= 485
Estimated Column Size: Widkes  PP.E6T k Estimated Column Size- Wil PP=543k Estimated Colurnn Size: Wikl OP=543 k
Loat abowe level 5: Faaf = Load above fevel B Foaf + Load sbove level &: Foaf +
5 Floors 5 Foors 3 Foors
LLas 040 Lot 040 Llag a.40
Fi= 157.0 kips B= 1527 ki F= 1527 kins
Fi= 355.3 kips Po=  257.9 ks Fi= 2678 os
F= 125 kips Fu= 101 kips Fu= 101 kins
LS TILY kips F= S04 kip: P= 5948 kns
Urkialareed Mamare, = 53.7 kft Unhalancad Mamens, I= 352 it Urisalarcad Mamers, W= 35.2 fe
Calumn Shape= Wid's Column Shape=  Wi1d's Calumn Shape=  Wid's
Calumn Depth= 140in Calumn Depeh= 140 Column Depti= 14070
Esfactive Langth, K= 10 Effective Langtn, K= 10 Edfactive Langth, K= 10
Calumn Length, L= 150 Column Length, L= 150 % Column Length, L= 150 &
Equivalent &ial Load, Pu= 824 Equivalent &l Load, Fue= 655 Eguivaient &cal Load, Pu= 855

Estimated Column Size:

W1dx50 }=1000 k

Estimated Column Size-

Wlda74 =667 k

Estimated Column Size:

Wiak7a QP61 k

Load sbove lewe 6:

L,
Pz

Fo=

=

Py=

Urbalarced Mamere, M=
Calurn Shape=

Calumn Depzh=

Effective Length, K=
Column Length, L=
Equinabent fial load, P =

Faaf +
7 Hoos
040
2368 kips
4738 kips
125 kips

Load sbowve level 6:

Unbizlaread Momens, W=
Calumn Shape=

Calumn Depeh=

Effective Length, K=
Colurn Length, L=
Equivalent &zl Load, P,=

Foaf +
7 Aoors
040
1010 kips
383.8 hips
101 kips
T72.7 kips
35.2
Wids
140in
10
150
533

Load above level &:

Loy

Pz

F

P

Py=

Urlsalareed Mamars, M=
Calumn Shape=

Calumn Dephe

Edfective Length, K=
Column Length, L=
Equivalent sl Load, P =

b

Roaf+

7 Fioors
.40

1919 kips

383.8 wos
10.1 &ipz

TILT kips
35.25f

Wid's
1400

1o

150
B33

Estimated Column Size: W53  $P=1100k Estimated Column Size: W20 $P=1000k Estimeted Colurnn Size: Wit OP=1000k
Loatt aboe level 4: Foaf = Load sbove bevel & Foaf + Lozd above level 4: Foaf+
5 Floors % Floors 9 Fioors
s 0.20 s 0.40 Loy 040
Pi= 266.8 kips F=  2323kps F=  2323kms
Po= 502.2 kips o= 4798 ps Fo= 4798 kip
Fy= 125 kips F= 10.1 kips F= 10.1 kins
F= 11757 kips F=  o524%kps Fm 0524 kips
Urbalaresd Mamers, M= 537 Unbalanesd Mamens, M= 35.2 it Urbalarced Mamerz, M= 35.2 e
Calumn Shape= 14's Calumn Shape=  W1d's ColurnSnaps= WLz
Calumn Depei= 140in Calurmn Depeke= 140 Calurrn Depehe= 14000
Esfactive Langth, K= 10 Effactive Langtn, K= 10 Edfactive Langth, K= 10
Calumn Langth, L= 1504 Celurmn Lamgth, L= 15.0 % Celumn Lengtn, L= 15.0%
Equivabent Szl Load, Py= 1268 Equinalent Szl Load, Pyg= 1013 Equivalent Axial Load, Pyg= 1013
Estimated Column Size: Wiak20 9P 1380k Estimated Column Size- WikE3 GP=1100k Estimated Column Size: Wilhe OF=1100k
Load above level 2 Foaf = Load above level : Foaf + Load above level 2: Foof +
11 Floors 11 Foors 11 Fioors
Loy 040 L) 040 Ly 0.40
F= 336.6 kips F= 2727 kips P= 727 hips
Py= i Pi= 5737 hips Fi= 5757 ks
Fi= 125 kips Fu= 101 kips Fu= 101 kas
Po= 13977 kips Fo= 11322 kips Pie 11322 kips
Urialareed Momers, M= 53.7 kit Urizlanced Mamers, M= 35.2 it Urbalarced Mamers, M= 35.2 kft
Calumn Shape= Wid's CalumnShape=  Wi1d's ColurnShapes  WId's
Calumn Depeie 140in Calumn Depeh= 140 Calurn Depehe 1400
Esfective Langth, K= 10 Effective Lengtn, k= 10 Effective Langth, K= 10
Calumn Langth, L= 1504 Colurn Langth, L= 15.0 % Column Langth, L= 150 f
Eguivaent &al Load, P o= 1430 Equivalent &al Load, P, = 1183 Equivaient &xial Load, P, = 1183
Estimated Column Size: Widx1ds PP.=1650k Estimated Column Size: Widai0d $P=1210k Estimeted Colurnn Size: Wids109 DP=1210k




Column 11
Tributary Area

Column 12
Tributary &rea

per floar or roaf= 5234 pesfloar ar roaf= 563 £
Ifluence Area= 20w Influence Area= 1361 7
Fioar Desd Laacs (sisb#SDL+mem. self-wiz) 95 pef Floor Desd Loacs |dab+SDLmem. self-wss] %5 asf
Rioof Dead Loads |2a545DlHmem. self-wts) 95 pef Fioof Dead Loads [#ab+5DLmem. selfwts) %5 asf
Fioar Live Load= {0%Fce Space] 100 paf Floor Live Load= [OFfice Space) 100 oz
Rioof Live Loads (Terrace) 100 paf Fioof Live Loacs (Terrace) 100 oz
Roof Constr. Live Load 20 pof Fioof Constr. Live Load 20 asf
Laad zsove level 12 + Load showe fevel 12 Reaf +
1 Floor 1 Fioor
[T 057 Ll 058
B= 57.8 kips R= 1033 kas
Bo= 1184 kips Fo= 12600z
b= 125 kipz F.= 13.3 kime
Pi= 3048 kips P 331km
Unbalaniced Moment, M.= 537 kit Urhalanced Mament, M= TL5 kf
CofumnShages  W1Z: Column Snape=  WIds
Column Death= 140in Column Dephe 1407
Effective Lengzh, K= 10 Effactive Length, K= 10
Calumn Length, L= 150 ft Column Lengtn, L= 150 f
Equivalent fial Load, Fay= 397 Equivalent &al Load, Pu= 247
Extimated Calumn Size: WilkEl P53k Estimated Column Size: Wikel P =583k
Load sbowe fevel 10 Roof+ Load sbove fevel 10 Roaf +
3 Floors 3 Foors
L 0.43 Ly 043
B= 1435 kips F= 1515 nc
Py= 235.9 kips Py= 2519 ks
Pz 125 kips = 13.3 kips
Fi= 5200 kips P= 5513 fnc
Unbalanced Moment, M= 537 kit Urhalarced Mamers, M= 715 &
ColumnShases W14 Column Snape=  WId's
Column Death= 140in Column Depehe 1407
Effective Lengzh, K= 10 Effective Length, K= 10
Calurnn Length, L= 150 &t Column Length, 150 &
Equivalent Asial Laad, F,,= 612 Equivalent &xial Load, Po= 576
Estimated Calumn Size: Widk7d P66 k Estimated Calumn Size: WlkaE2 OF.=T35k
Laad sbowe level B: Rocf+ Load showe bevel 8: Roaf +
5 Floors 5 Foos
[ 0.38 Llng .40
Bi= 1846 kips F= 1909 ko
Po= 3553 kipe Pz 3778kmc
b= 125 kips F= 13.3 kips
Fy= 7281 kips Fy= 7764 kims
Unbalanced Moment, M= 537 kit Urhalarced Mamers, My 725k
CofumnShapes  W1Z: Column Shape=  WId's
Column Death= 140 in Column Depthe 1400
Effective Lergzh, K= 10 Edfective Length, K= 10
Calurmnn Length, L= 150 f Column Length, L= 150 %
Equivalert Axial Load, Pay= 20 Equivalent Awial Load, Pus= 303
Estimated Column Size: WiAk30 OF,=1000k Estimated Calumn Size: WIS OF,=1000k
Laad zove bewe! 6: Roof + Laad saowe bevel 6: Roaf+
7 Floars 7 Foos
040 Ly 0.40
236.8 kips F= 2519k
4738 kips P= 5039 ks
125 kips Fu= 13.3 kins
953.8 kips Pie 10144 kins
537 kit Urkialanced Mamenz, M= 725 kit
Wi ColurnShapss W4
140in Calurn Deprhe 140in
10 Efective Length, K= 10
Calurmn Lengeh, L= 150t Column Lensth, L= 15.0 f
Equivalert fuial Load, B,,=  10MB Equivalent fial Load, P 1139
Estimated Calumn Size: wiidkgs GP=1100 k Estimated Colurnn Size: Widai0e $P1210k

Laad 2howe level 4: P + Lazd zhowe bevel 4: Roaf +
4 Flears 9 Foou
Ll [ ] Llng .40
= 2068 kips Bz 3050 kins
Po= 382.2 kips Po= 620.9 kas
= 125 kips Fi= 133 ks
Py= 11757 kips P 12504 kins
Unbalznced Moment, M= 537 kft Urkialanced Mamenz, M= 725 kit
CofumnShaze=  W1d's CalumnShape=  WIdE
140in Calurn Deprhe 140n
1o Efective Langth, K= 10
Calurnn Lengzh, L= 150/ Column Length, L= 150 f
Equivalent Asial Laad, Fy= 1258 Eguivaient &x7al Load, Pu 1375
Estimated Column Size: Wiga20 OP=1530k Estimated Column Size: Wlax132 ﬁp,.,ﬂ.ﬂﬂk

Laad z5ove bewel 2: Riosef + Laad zaowe bevel 2: Reaf+
1 Floars 11 Foors
Loy .20 Loy 0.40
F= 3366 kips Fi= 3560 kins
Fo= 7107 kips F= 7558 ms
Pu= 12.5 kips Pu= 133 s
Py= 13877 kips P 14864 kins
Unkalanced Moment, M, 537 kft Urialarced Mamers, M= 725 kft
Column Shase W1 ColurnShapes W4
Colurn Deat 148in Calurn Deprhe 140in
Effective Lergsh, 10 Efective Length, K= 10
Calurmn Lengeh, L= 150 ft Column Length, L= 150 f
Equivalent Auial Load, P,,= 1450 Equivalent &l Load, P 1611
Estimated Calumn Size: Wiax145 P,=1650 k Estimated Colurnn Size: Wida1d5 @P.~1650k

Note: Refer to Moment Frame A.1
elevation in final report for column
sizes that support combined

gravity and lateral loads



Moment Frame B: Estimated column sizes based on gravity load analysis only

[Calumn 15 [Caliima 16 [Column 17 [Calumn 18
Tributary Area Tributary Area Trautary Arez Trbuary Area
per floor or ragf= 530 #' perfiocr ar roaf= FTECE S per floarar roc: 9645 #' per fiaorar roaf= 45255
Infiuence Ares= 2130 # Influence drez= 45085 #F Influence Area= 3057.4 4 Infiuencs Area: 1810 8
Flaar Dead Load=(slab+50L] 55 paf Floar Dezd Lasd= labtSCL) 95 asf 45 pat Floar Dead Loads [szb+SDL 5 puf
95 paf Focf Dead Lozd= (254501 95 acf 95 pat Raaf Dead Lozd= (slab=5DL) 95 pif
100 paf Floar L Lozd= (Ofice Saace) 100 acf 0 150 paf Floar Live Load= [Mech. Racm] 150 pif
30 paf Facf Live Loac= [Coaling Tawerz] 150 acf Fioaf Live Lozd= (Codiing Tawerz) 150 pat Paaf Live Laad= [Misch. Faam 150 pif
20 pat Roof Conrr. Live Load 20 st Fioaf Canstr. Live Lozd 20 pat Raaf Constr. Live Laad
Load sbove level 12: Ract + Load siove level 12: Roaf + Load abave level 12 Load shiove level 12:
1 Floar 1 Foo
058 e 050
459 kips = 252k
105.2 kips Fi=  1alkp:
112 kips s 25kps
2113 kips = 6B0kps Pe 6325 kips
Unbalanced Moment, M= 1785 kit Unbalanced Moment, 1,= 7.0 kk Unbalanced Moment, M= 108.0 kit Unkalanced Mament, M=
ColumnSkapes  WISE ColurnShape=  Wils Column Sheges W3
10 100 ColumnDeath= 140
Effective Lergeh, K= 10 EFective Length, K: 10 Effective Length, k= 10
Calumn Lengeh, L= 5o Calirrn Length, 15B0% Columnlengh,l= 150+
Equivalert fial Load, P o= 517 Equivaler Axisl Load, P, .= 77 Equivalent fuial Loat, P = E75 kipz Equivaien: izl Load, Pz 451 bips
Estimated Column Size: WiakEl PP =ik Estimated Column Size: Wisan PP.=1000k Estimated Calumn Size: Wiaa0 PP,=1000K] Estimated Calumn Size: WldaEl PP=oa3 k
Laad shove level 10 Aot + Lazd shove level 10 Roaf + Load sbave level 10 Rack+ Load shioue level 10: Fat +
3 Floars 3 Fioos 3 Floors 3 Floars
L D4t (1 .40 W 0.50 050
A= 0.2 kipz P= 304.3 lops Pz 2019 kips 2308 kips
Po= 2124 kips Fo= 4203 kps Pi= 3665 kips 1720 kips
Fu= 112 kips Fe  225kps Por 193 kps a1 kips
F=  ADLEkips P 10120 kps Pr 12365 kips E14E kips
Urbalanced Moment, Mo= 1785 kit Unbalznced Morment, M= 57.0 kit Undalanced Moment, M= 1080 kit Unbalznced Wamers, W, 3k
ColumnSkapes WISk CalurnShpes  Wits CoumnShage= Witz Calumn Shape=
Column Dept 1200 Calumn Depth= 1300 CoumnDegth= 140 Calumn Depthy
Effactive Lergeh, K= 10 EFective Langth, K= 10 Effacive Length, k= 10 Effectue Length,
Calumn Lengeh, L= 1507 Calummn Length, Columalengh,l= 150+ Column Length,
Equivalert fial Load, Puc= 1 Equivalert sl Lead, Py Equivalent Auiallosd,Pa= 1422 kips Equivalert &zl Laad, P
Extimated Calumn Size: wimE2  DP.=735k Extimated Column Size: Extimated Calumn Size: Wi1a132 BP.=1230 k] Extimated Column Size: witxgz  $R=TI5 K
Laad sbove level 5: Rack + Lazd sove level B Roaf + Losd sbave level & Rack+ Load shave level B: Foaf +
5 Flears 5 Foor 5 Floars 5 Floars
189 00 e 000 Ly 0
= 1256 kips F= 35k F= R4k
3186 kips Fo= 642.2 lops Pz S90.8 kips
112 kips s Ii5kps b= 183 kips
5857 kips = 18133 kps Pe 183635 kips
Unbalanced Moment, M= 1785 kit Unbalanced Moment, M= 7.0 kk Unbalanced Moment, M= 108.0 kit Unkalanced Mament, M=
ColumnShapes  WildS ColumnShape=  Wil's Column Shage=  Wilds Calurnn Shape
Column Depth= 10in Calumn Depth= 140in CoumnDeath= 140in =
Effective Lergeh, K= 10 EFective Langth, K= 10 Effective Langth, k= 10
Calumn Lergeh, L= 150 Calurrn Langth, 1B0% Coumnlengh L= 150+
Equivalent Auial Load, P.= 000 Equivalent fodalload. Fy= 1562 Equivalent Axialload. Pue= 2012 kips Equivalen 983 kipe
Estimated Column Size- W10 PPALNOK Estimated Column Size: W1dx145 QPy=1650 k| Estimated Column Size: Vildds3 QP.=2210k| Estimated Column Size: Wik OPFL000K
Losd shove level 6 Roof + Lazd saove level 6 Roof+ Loz stove level & Rogf & Lazd saave level 6 Foaf +
7 Foor: 7 Feon 7 Floars 7 Fioar
04 L.  odo L, 050 050
733 iz = 6 kpe B= 9549 kips 4280 kips
4248 kips Fo= 55635 s P 7330k 323, kips
112 kigs B 225 kipz R 183 kips 9.4 kips
7527 kips = 15145 s P 24170 kips 11887 kips
Unbalanced Moment, 0 Unbalanced Momens, M= 1080 kR B3k
CalumnShapes W14 Catumn Shage= wiar
Columa Deptr= 110m Calumn Death= 100
Effective Lengeh, = Effective Length, K= Lo Effective Length, k= 10
Column Lergeh, L= Colurrr Length, L 1505 Column Length, L= FELES
Equivalent Al Losd, P, Equivalert fvial Load, F= 1364 Equialent Avial loac, Pu= 2602 kips 1260 kips
Estimated Column Size: Widx0s ©OP,=1100k] Estimated Column Size: Widd76 QP=2010k Estimated Calumn Size: Wilak233 QP =2680K] Estimated Calumn Size; WLA120 QP =130k
Losd shove level £ Roof + Lazd soove level & Rooft Lozd stove level 3 Rogf & Lazd saave level & Foaf +
®  Foor: 9 Foon 5 Floars 9 Fioor
04 ad0 1) 050
2180 kips 5748 i Pz 11063 kips S56.6 kips
5311 kips 1070.7 iops P 9163 kips 4299 kips
112 kips 225 kipz P 183 kips 9.4 kips
B=  58L7kip 22157 e P 30073 kips Fu= 14256 kips
Urbalanced Moment, M= 1785 kit Unbalanced Moment. 0 Unbalanced Mamens, W= 1060 ki Unbalanced Momens. W= 53 kit
Calumn 5k ColumnShapes W14z CoumnShages W<
Calumn Degtrs Caluma Deptr= 110m Calumn Death= 110
EFfective Lengeh, Effective Length, K= 1o Effective Length, k= 10 Effecte Length,
Column Lergeh, L= Colurrr Length, L= 1505 Column Length, L= 1504 Colurn Length,
Equivalert Avial Losd, Puc= Equivalert Avisl Lozd, Pu= 2365 iops Equialent Avial loac, Pu= 3182 kips Equivaiers sl Load, Pu=
Estimated Column Size: WiAx20 ©P=1340K] Estimated Column Size: Wik211 Q=242 k Estimated Column Size: WLARZES DP=3270k] Estimated Column Size: W1an1d5 DP=1650k
Losd shove level I: Aot + Lazd soove level 2: Roof+ Lozd stove level 2 Foof & Lazd saove level 2: Foaf +
11 Foars 1 Foo 1 Foars u Foors
04 L.  0d0 ., 050 050
2627 kips = esds e = 18178 kips €55.2 kips
6373 kips Fo= 12545 s P= 10865 kips 515.5 kips
= 225 gz Pu= 183 kips
P 26169 kp: P~ 35076 kipe
Unbalanced Momert. 0 Unbalanced Mamens, W= 1060 ki Unbalanced Momers. W
ColumnShapes W14t Catumn Shage= Calurer Shape
Column Deptr= 110m Calumn Death= Calurmr Depthe
Effective Lengeh, K= Lo Effective Length, k= Efective Length,
Column Lergeh, L= Colurrr Length, L= 1505 Column Length, L=
Equivalert Avial Lozd, Po= Equivalert Avisl Lozd, P= 2766 ks Equivalent fvial load, Pu= 3783 kips

Estimated Column Size:

Widkld5 OF,=1650K]

Estimated Column Size:

Wia257 QP=2980 k

Estimated Column Size: Widk342 $P,-3980 K]

Estimated Column Size:

WLAd76 QP =2010k

Tributary arez per PHi
Influence ave3 an PH raofs
Foaf Deat Lozd= zlab+50L)
Roof Live Load= [green racf arez]
Srow Loz
Fioaf conzr Live Laad=

208
53517

Lazd saave main roaf: ]
0 Fioor
5.3 kips
185 kips
2.2 kips
347 kips
Unbalznced Momers, M= 00 kit
ColumnShapes  WId's
Colurmr Depthe 1200
Effective Length, 10
Calurn Length, w57
Equivaier: izl Load, P, = 35 kips
Ectimated Column Size: Wikt QP16 K




Calumn 18 Calumn 21 Calumn 22
Tribusary rea Tributary rea Tributary Area
perfioor ar roafz 1052 perfioor or reaf=
Infiuence Are; 4168 # Influerse Ares=
Flcar Dezd Losc o5 acf ab=50) 5 pof
o5 asf Roc Dezd Lose= {34501 95 pof
100 psf Faor Live Losds= [0ffce Space] 100 psf Floor Live Load= {0¥fice Space]
150 paf Roct Live Load= (Mech. Rocm) 150 paf Rioof Live Loscs (Mech. Roo]
ERE Roo Carstr. Live Losd 20 psf Roof Consir. Live Laad
Load sbaue level 12 Laac sbove level 12 Foof = Losd shove level 12- Root + Foof s
1 Flor 1 Foor Fioar
W Uy Wy asz U 0.50
B A= P 207.7 ki Fi= 851 kins
B [ e 195.1 e Pp= 850 kins
- [ 212 kige Fs 205 wips F= ©.1 ko
= R 6EES kinz e 635.8 g Pu= 2945 kips
Unbalanced Mament, I, 1362 M Urbalarced Momert, N,z 7754k Unbaianced Mamert. M= 405 kit
Calurrn Shape= ] CoumnShapes  WId Colurmr Shape=
Calurra Depth= 10 Coturn Degth= 110m
Efective Lengeh, K= 10 Effective Length, k= 10
Colurr Length, L= 1504 Caturmn Lergth, L= 1508
Equivalert sl Lazd, F,,= Equivalers &l Lazd, Fy= 822 kins Equivalent Axial Laad, Py E Equivaient ol Losd, Fp=

Estimated Column Si

Ectimated Calumn Size: Witeo OP=1000k

Ectimated Calumn Size:

Wiakso OP,=1000 K

Estimatad Column Size:

Lead above level 10 Load above level 10: Roaf + Load above level 10 Roct + oe level 100
3 Floars 3 Floors
0.40 Loy .41 Ly
2867 kips. A= 795 Wps P=
4035 kips P 3303 wps Po=
L Fi= 205 Kps F=
P s 954.9 kipx F=
Unbalanced Moment, M= Unbaanced Mament, Uribalanced Moment, M= TIS R Unbaanced Mament. M=
Calurmn Shape= Colurmn Snape= Cofurnn Shape= Wi Calurnn Shape=
Colurmn Degtn= Calunn Depth= Cofumn Death= 120 Calurnn Depth=
Effective Lengzh, K= Effectie Length, K= Effective Length, K= L0 Esfectue Lengtn, K=
Column Length, L= Eolumn Length, L Coumn Length, L= 150 Calumn Length, L
Eguivalert Azl Lozd, Po= 1151 kips Equivalent &zl Lozd, Pu= 1283 kins Equivalent Asizl Loag, Pu= 118 Equivalent Axizl Lod, Pu=
Extimated Column Witdls $P=1210K] Estimated Calumn Size: WIAIZ0 GP=1380K Estimated Column Size: W1AGS  OP=1100K Estimated Column Size:
Lead above level B Roo + Load sbove level B Roaf + Load anove level B Roct + e lewel B: Foof =
5 Floors 5 Floars 5 Floors 5 Floors
Ll .40 Ll 0.0 g 40 Lo 041
P 3024 ps B= 339.8 kigs P 3595 ks P= 1601 kips
P= 4925 kps Py 505.3 kins e S85.4 kips Pr= 257.9 Kips
LE R A T Fis 212 kigs Fi= 205 wips Fi= 51 kis
P= 11552 kips F= 13767 kips P 13468 kps Pu= 504.9 kips
Unbalanced Moment, M, 177.0 k= Unbaanced Moment, M= 1362 ke Urbalanced Moment, Mz 775 kRt Unbaianced Moment, M= 405 kh
Calumn Shape: Wid's Colurnn Shape: Wi Caturnn Shape= Wi Calumnn Shape= WLz
ColurnDepth= 14000 Colurnn Depth= Wi Calurnn Deaths 180n 140
Effective Lengeh, K: 10 Esfectie Lengeh, K 1 Effective Length, K= 10 10
Calumn Langth, L= 150 Calurnn Langtn, L= 150 Cofurnn Largth, L= 1508 1508
Equivalent dvisl Load. Fly= 150 iope Equivabers Axal Load, P, 1610 kinz Equivalent Auial Load. Py 1280 Equivaient Axal Load, P.= e
Extimated Column Wit132 (R.-1800K] Extimated Column Size: WLlss  QPA1650k Extimated Calumn Size: Widki32 OP=1430k Estimated Column Size- WidiE2__ QPT35S

Load aave level 6 Load sbove level 5 Load aowe level & Rocf + Load sbove level 6
7 Faor Fioors
040 Ly 040
4316 kps Ri= 1945 kins
7805 ips Pg= 3439 kips
205 kips Fi= 8.1 kins
P IT12dkps P 632 kis
Unbalznced Morment. I Unbalanced Marment. Urbalarced Mamert, W= 775 kR Unbaranced Moment M=
Column Shape= ColumnShapss  Wil's ColurmShapes  Wid's Column Shape=
Column Deat Column Depth Wi Colurmn Death= 1230m Colurmn Degthe
Effective Length, K= Effective Lengh, K= 10 Efective Length, k= 10 Effective Lengtn, K=
Column Length, L= Calumn Length Colurnn Length, L= 1504 Column Length, L
Equivalent Axial Laad, P, Equivalen 23l Loz Equivalent Aial Loag, Po= 1845 Equivalent Axal Losd, By

Ectimated Column

Ectimated Column Size:

Ectimated Calumn Size:

Widxlse OP,=1E10k

Estimated Column Size

Lazd save level 4: Laac sbove level & Load zoue level 4: Rocf + Losd zbove level & Foof =
3 Foos ¢ Foo
L 0.40 Ln: 020
P= 5238k Pi= 2303 kips
B 75Tk P 4269 ks
Fe 205 kips F= 5.1 kins
P 20760 kips Pi= 9243 kins
Unbalanced Momment. I Unbalanced Marment. W Urbalarced Mamert, W= 775 Unbaranced Moment M= 205 ke
Columi Shape: CommnShapes  Wldt Colurmn Shape=
Column Depth= Coturn Depth= 1407 Column Degthe
Effective Length, Esfectiee Length, Effective Length, K= 10 Esfectioe Length, K=
Columa Lengeh, L= Calumn Length Coiumn Length, L= 150+ Calumn Length, L=
Ecquivalert Axial Load, 207¢ kipe Equivalent &3l Lozd, F Equivalent uial Load, P 21 Equivaient Ax3l Load, Fugs
Estimated Column Size: Wi1o3 $9.=2210K] Estimated Calumn Size: Estimated Calumn Size: Widn1ss  OR=2210k Estimeted Column Size: Wiakoo  PP=1000k|
Lozd save level 2 Roct + Laac sbove level 2 Load soue level 2 Roof+ Losdzbove level 2 Fioaf =
1 Foor 1 Feo 1 Foors
040 040 L, 0.40
5098 iips 505.9 ips = 267.0 kins
9850 kg 11708 ks P 5159 kins
17.3 ks 205 kips P= 5.1 kins
0778 g Py 2404.7 ips Py= 10B5.4 kins
Unbalnced Moment M= 177.0 & Urbaiarced amens, W= 77548 Unbaiznced Moment W= 205k
Colurrn Shay Wi CommnShapes W4z Colurmn Shape=
Column Degt 1400 Coturn Depth= 1405 Column Degthe
Effective Lengh, 10 Effective Length, k= 10 Esfectie Length, K=
Columa Lengeh, L= 150+ Coiumn Length, L= 1508 Calumn Lengtn, L
Equivalent Arial Load, 2381 kp Equivalent duial Load P, = 338 Equivaient &x3l Load, B, =
Estimated Column Size: Wis211 $9,=2420k] Estimated Calumn Size: W14x233 (P =2680k Estimeted Column Size: Wildu19 PP =120k

Tributary ares per PH roof= a32 4 Tributary area per PH roof= Tributary area per PH roaf= 209 f
Infuserice are3 on PH roaf= el g Infiersce area ar PH roaf= Influerce area an PH roaf= 707
Foof Dead Loads (=/ab+SD1] 50 227 oo Desd Loads [s1:5450L 50 psf Floof Desd Loads [ab+5D) 90 pef
Fioa Live Load= [green rocf ares) 3095 Rioaf Live Loaé= (green roof area) 30 3F Rocf Live Load= (green roof area] 30 pef
Sraw Losds 1575 paf Snaw Loads Sraw Loacs 15.75 pat
Fioaf conztr Live Losd= 085 Roct canstr Live Losd= 20 paf Roaf canztr Live Load= 208:F Riocf constr Live Load= 20 st
Lozd sbave main roaf. PHrooft Laad sbove main rocf Load sbowe rain oo B Losd 3bove min roof PHoof=
0 Foor arz 0 Foor 0 Foo
13.0%p: 107 s R 3 kizz
o= 300 ks e 320 kps P 185 kins
B= 86 ks Fi= 74 ps RL= 42 kigs
P 58.8 ks Fi= 347 kigr
Unbalanced Mament. M, Unbalanced Moment, W= 00k Unba/anced Mament. M,=
Column Shape: wig's Coturn Shape= Colummn Shape=
Colurmi Depth 10 Cotumn Death= Column Degthe
Effective Lengeh, K= Effective Length, K= 10 Effective Length, k= Esfectie Length, K=
Column Length. L= Calumn Length, Courn Length, L= 1854 ColumnLength,
Equivalent Axial Load, F, Equivalen &x3l Losd. F Equivalent iuial Laad, = s Equivaient Ax3l Load, B, =
Ectimated Column Siz: Estimated Column Size: Ectimated Calumn Size: Wil OPFISER Estimated Column Size:




Column 24
Tributry Area

852 # per faor ar rosfs 1083 #
358 7 Infiuence Areaz 4331
Foor Dead Load= [2lab=3DL| 85 paf a5 paf
Roof Dead Loads [=iab+5DL| 85 pst 85 psf
pet 100 pof
Roof Live Load= frerrace] 100 psf
Roo Carstr. Live Load 0 pst Roof Canstr. Live Load 20 psf
Load sbove level 12 Roof = Load abaue level 12 Roo
1 Floor
Ly 0
P= 16825 kips
P 2058 kips
Pu= 7 kps
P 5177 kips
Uraalanced Moment, M=

Equislent Al Loa, P =

Caurn Shage=

Calurn Desth=

Effecive Lengih, k=
Colurmn Length, L=
Equivalent Axial Lasd, B =

1795 bt
3
120in
10
B50A
825

Estimated Column S5 Estimated Column Sae- W0 OF 1000k
Loat shove level 10: Roof = Load abave level 10: Roof =
3 Floar: 3 Foors
050 Ly 040
406 kips P= 283kips
3283 hips Po= 5 kips
173 hips Pir T
1115 kips P B89 kips
Urialanced Momens, M= 1785 kit

Equivalent Asal Loa, Pu=

1415 kigs

Calurn Shage=

Courn Desth=

Effective Length, k=
Coiumn Lergth, L=
Equivalent Asial Loag, Pz

1192

Estimated Column Size:

Widx132 PR-L400k]

Estimated Column Sae:

Wi4x109 QF-1210k

e level 5

[
5 Floors
00
G480 hips
2825 hips

Lozd abave level &

Raof =
5 Fcors
0.0
3249 kips
5173 kips
217 bips
12714 kips

Urbalarced Mamens, W=

Coturnn Shase=

Equivalent Al Loac, P.=

1643 kips

Equivslent fuial Laat, P .=

Estimated Colurmn Size

W1ax176 DPP=2010k]

Estimated Column Sae-

Widaas OF=1650k

Load abave level 6

Floors
080

855.4 kips
6556 kins
473 ki

21680 higs

Load akave level 6

Fioors
00

£115 kips
5231
217 bigs

46570 kips

Equialent fvial Loat., Py=

2472 kips

Unizalanzed Momers, M=
Colurn Shage=

Colurn ezt

Effective Lengi, k=
Column Lengin, L=
Equicalent Aol Loat. Po=

1955

Ectimated Column Size:

Extimated Column Size:

Wiiki7e OP,=2010k

Laad sbove level &

Load abave level 4

Roofs
& Fioors
00
2882 kigs
10283
a7
20025 i

Uralanced Mament. M= 1768 kit Unizalanced Momens, =
Coiurmn Shape= Coiurnn Shage=
CourmnBestr= 1401 Coiurn Deoth= in
Effeciive Lengih, 10 Effective Length,
Coumnlergtn L= 1508 Coiumn Lergth, L= f
Equislent fvial Loat, Pu= 3001 kipz Equicaient Aial Loat, Pucs
Estimated Column Siz=- W1ak283_OP.3270K] Estimated Cohumn Seze- OF. 2020k
Loac sbove level 2 Load above level 2 Roof=
11 Fiers

Uriaatanced Marmars, W=
Colurmn Shage=

Caiumn Dep

Effective Lengh,
Column Length, L=
Equisient frial Loat, P =

3530 kips

Urizatanced Momars, 1=
Colurn Shage=

Coiurn Deot

Effective Length,
Column Length, L=
Equicaient Aial Loat, P.=

Estimated Column Size:

W1akd11 §8,=3500Kk]

Estimated Column Sze:

e

Tributary area per PH raof=
Influence area on PHrocf=

Aok carstr Live Lozds

Load abave main oo

P=
P
R=

=
s1#
90 pat
0

Uriaalanced Mamers, M=
Colurn Shge=

Colurn Dea

Effective Length, K=
Column Length, L=
Equialent Avial Loat, Py=

Ectimated Column Size:

Wlsaz  $P,=136k

Note: Refer to Moment Frame B elevation in final

report for column sizes that support combined gravity and lateral loads



Moment Frame C: Estimated column sizes based on gravity load analysis only

cawmn 27
Tribatary &

fvar or rogts

Fizar Live Loc
Faet Live Lose
Fae? Cansts, Live Lond

Loac waove eve woar+

L
325 vips

B34 g

Commn 28
Trinutary rea
per fioar or raot=

nfiusrce Ares:
Fioor Dead Lozes [sisatSDLimen. seftwis)
fsian+sOLtmeam. seitwts)

S0 Constr. Live Loag

Lowd shove level 1Z:

column 23

3 pst

130 pst

130 pat

20 pst

Loag sbove level 13 Fant+

s
e
L

Calumn 30

et
EEELE

58 at

53 per
180 pet
180 pat
A2t Canstr. Live Loz 20 st

Lone waave level

L Faer

Kips

ive Length, k=

Calumn
Effectve Lengtn, K=

Columr Length, L= Comn Length, L= Column Lergth. L= Coumn Langth, L=
Equivaient Aal Losg, 7,.; # daial Load B ; s52 oz Equialant Luisl Loss, B Equivalent &iisl Loas, 7, ¢
Extimated Colsma Size: Estimated Column Size: Widxgz OFSTIEK Extimated Column Size: Estimated Column Size:
Loac ¥aove leves 10 woar+ Lond sbove evel 13: woat+ Loag sbove level 10 Lone ¥aave level 10
3 oo 3 Feon
025 os oy
3 ¥ 220.3 wips =
1558 Eips 3220 wps e
28 e was Fuz
3218 wips sigs Pu
Unbziances Moment, M= an wn Urasizncza Mamens, M=
Column Shapez Calumn Srases
in Calumn Degtn=
Effectve Lengtn, K=
n Column tengih, L= r
wips Equiralant Axisl Losd, Pz Equivalent &val Loac, 2,2 =26 Kips
Extimated Colsma Size- Estimated Column Sae W14x50 @F,=1000 k Estimated Column Size: Estimated Column Size: WiliEs  QF=608k

Loac aaoue e 2

Load shove vel 5 woat+

Laac sbave lavel & Fant+

P
B
Fu®
P

Lane aaave level £

Unbiances Moment, M=

Column Snapa=

Colemn Lengtn, L=

'

Unalancec Momert, M =

caemn Snapas
1uma Dept

wmn Lengtn, L=
# dvial Loms F 2

Equiva:

Uraslenced Mamen, 1A,
Calumn srazes

Calumn Dagth=

Emecte Lengtn, K=
Calumn Length,
Equiralant Axisl Losd, Pz 1652 kips

amn Length,
Equivalant &xial Loac, P,z

Estimated Column Size: wi1ax120

Estimated Column Size:

Estimated Column Size:

Loac aoove level & foof + Load zbave level & Root + Loacaoove level & Reat
Faor 7 Floars 7 Fioon
. 2.0 [T
X F kips 787.1 kips =
Pem F wias P 832 kips
3 [ wips e
Py R sips P 1mmaaips
Unbaiances Moment, 1,; Unbaiznces Moment, M, ¥ 1ED kT
ciumn Shape= ColumnShepes  Wid's
Coumn in Calumn Depth= 14.0in 40in
Effective Lengtn, k= 10 erective Lengtn, k= Erective Lengtn, K= 10 10
Column Length, L= mon Colmn Leagth, L= Calumn Length, 1501 Length, L= mon
Equivsient avial Lasg, Fu= 7 1548 o Equivsient axisi Losd, P 77 kips Exquivalent &l Loas, .y 2026 kipe
Estimated Cowma Size: Widaso DR, Estimated Column Sa=: Wildx1as Q71650 K Estimated Column Size: witis: Q2210 Ectimated Column Size:
Loac aoove level 4 Aoef + anove leves foof + Load zbave level 4 Root + Loacaoove level 4 Reat

BF I3
P a3s ki
Py Fi= 2478 Kips 11321 Kips
Unbaianzes Momen: FRRETTY Y™ 3w
olumn Shape= Calumn snzge: wiss
Column Calumn Death: 10
Effastive Lengtn, K= stactive Langtn, K= EMective Lengin, k= tive Lengtn k= 10
mon Conmn Lengt, L= " Calumn Length, L Corumn Length, L on
51 Eculvaient xial Load. P . wios Equivaient Axiai Lo, P Equivalen: AxiLoas. £ = 1283 kpe
Estimated Column Size: Widxso Estimsted Column Se: Widx176 DP.S2010K Estimated Column Size: Estimsted Column Size: Widx120
Loac zacue levei 2 anove fevel aoar+ Laag =oave level 2 Loac zaove leve 2
11 Feo
csa L
345 1 wias =

2063 kigs
12.8 wigs
29524 ips

Unaiances Momen:

olumn Shepe= W14
Columr. Deptn=
Eemeaive Lengtn, k= 19

1080 K

Column Shepe=
Calumn Seath=

Erectve Leng, k=
Calumn Langih
Equivalent Axal L

3130 kips

Extimated Column sze:

Wiaxa11 QF.F2820K

Estimated Colmn Size

wianzs3 QP=3270K

Estimated Column Size:

pes B roo
an #H rogt=
[siea+5EL)
Roo? Uve Load= [green oot anea]

Tritrutery o
Infeznce o
Font Des Lew

Snaw Los pat
Foor const 1 20 pst
Load avove main root: PH roofs
3 Foen
s 53 Kips
Fo® 12.8 kips
¥ <2 Kips
7y 387 Kips
Unceances Moment. M= [T
Cowmnshepes  wiss
Cetumn Degt 40 in
- 10
Coumnlength, L= 183 %
Equivalent Axial Loag, Py 33 gz
Extimated Column Size: Wit OF, 1%k




canmn 31 cowmn 32 caimn 33 cowmn 3
Tributery Arza Trizutary Arza Tributary Arez

Tributary A
par floor ar ragt=
Infuence Ar

par foar ar ragt= szt

Infusnce ar
Fizar

4 Loae:

s45OLEmen

Floor d Loac: {siob+5DLImem, se-wts]
Eoof Deac Load= [ies+SOL+mem. self-wts] 5 pat +SDLemam. seff-wts] Focf Deac Losd= [sies+SDL+mem. seif-wts] 53 pat
(omice space) 100 3t Figar Live Loan= (O space] (omice space) 100 st
Meen. Roam) 130 25t Face Live Load= [Mech. Room) Mech, Romm) 130 st
2025t Fac Constr Live Losd Loze 20 pst
Lose saove vt 120 Ract+ Loee zaave lever 42 Roats Lose zaove ieves 42 Ract + Loee zaave level 12
Floor
U 03
F 1003 kips
> 520 kips
Py 5523 kips
urasisnces Mamen:, 1, Unssianzaz a 1352 Urbesncea Memant, M, T3k
Colwmn snape= wia
1a0in 10
w0 10
130 conmn Lengtn, 1on
a0 Equivalens Axisi Loz, 7, 483 kips Equivmient A Lozd, P, 312 Kigs
Estimated Calumn Size WidxTs BR.ISETK Extimated Column Size: Extimsted Column Sze: WitsEl  @Fssar Estimated Column Size: Witz OFIELK
Lose saove e 10 Raer+ Lone saave iave Roars Lose zaove ves 10: maer + Loze za0ve leves 10
3 Foors 3 Feon 3 Floens
Wy 035 Wy 0 [T 2.4 .
= 1263 e Pe w0zvEs re 1398 kips P
1580 8ips P 2me0uEs 1538 bips =
£35 kips F= 135 vias L=
2903 kips e 757.0 kipe Py= Fe=
Ursalances Mament, M= wt Unszlancez Mament M= 1352 i Unksiancza Memant, M Ursslancs Mo

Calumn Snap: [ Column shay Calumn s

Calumn captn= n Colemr Deptn= Colmn Deptn= Calumn castn=
Effective Lengtn, K Effective Lengtn, K: ective Lengin Effective Lengtn,
Calumr Lengtn, - Calumn Lengtn, Celumn Length, Calumn Lanzh,

Equiveant axia Lasa, Kips Equivaant axisi Lasa, P squivalen avisi Loac, 7, = €33 kips Equiment axial Loss, F, 4330
Estimated Calumn Sice: Widxl G100k Estimated Column Sie: Estimated Calumn = WidTs QREETk Estimated Column Sin WidEL GRSk
Load =5ove level = Raet+ Lane a5ave level & Foat+ Load =9ove level 5 Aaof + Lane asave leve! & Acaf+
3 Foon s ars
[T 240 Das

E 169.4 vips 1303 wias

2045 kips

F 7.2 kigs

2= F F, 4518 kizs

Unsalances Mamenz, b

Column Snape=

Calumn D 1130n
Emmactive Langtn,
zon Calumn Lengtn, 1= Cotumn Length. L= Calumn Lengin, L= 3an
£qu =42 sips Equiveient dxisl Lozd, P Equivalert Axs Loae, P, 7S7 kigs Equivmient Al Lozd, P 381 5
Estimatea Column size wilaxsn_©F, 1000k Extimaten Column size Ertimatea Comn size: wilaxsn OF, 10008 ‘Estimatea Column size- Wiass_ OF, 08K
Loas saoue level & Facr+ Lons soaue level € maor+ Loz 2aoue evel € Roar+
7 Foan 7 Foon T Floon 7 ron
040 0.2 2.0 a0
1501 #ips 333.0 wins 2081 kips 1322 wips
3328 dips 3820 wias 5678 kips 228 0
Py= 85 kips Fu= 136 wins 3.7 kips 7.2 kips
Py 754.3 kips P 13318 wips Fu= 536.2 kips £113 kigs
Unoalanced Mament, M= 1770 & Untalancec Mam EE2em Urbaianced Moment, M= 203k
ColumnSnspes  Widz Calumn Snepe= Column shap Column Srape=
Calmn cepy 100 Calumn Depy Conmn Cepr Catumn eat
EMtective Langtn, k= o emective Langen, Erfective Largn,
Calumn Lengtn, 1 FEE an Columa Length mon Calumn Lengin
Equivalent AxinlLoad, P 1088 sips 1383 wis Equivalent Axial Losc, Fu= 565 Kips Equivalent Axial Load, Fug= 51 inr
Ectimated Calumn Size: Wiaxgs F 1100k Estimated Column Sae: Widids (P 1E50 K Estimsted Calumn S wiazsn  BF F1000% Estimated Column Siz Widxgz  OFITISK
Loas saove ievel & Racts Loac azaue vl Rears Loae saove ievel & mact+ Loac sooue lever Reat+
s soan s Foar R
u, [T 240
> ips E 2263 kips FLERRE
= xips 3411 wigs
(5 xips = 5.7 kips 7.2 wips
5 ips 10083 kips 7383 wias
Unazlanced Mament, 1, wnt Unbaiznced Moment, M, 203 6n
ColumnSnapes Wids
Calumn oeg 100 gin
EMective Langth, b 10 Ezctive Length, = Effective Lengtn, k= 10
Calumr Lengtn, L 1on Celumn Length, Calumn Lengn, 1zan
Equivaent wisl Los, P, ; 1233 kips Equivalens Axis Loas, 7, 1144 kipz Equivmient Axisl Load, P 208 kips
Estimated Column Size: Widk120 $F=1340k Estimated Column Size: Estimated Column Size: Widxios QR1ZI0K Estimated Column Size: Widase  $FT1000 k
Loas saoue level 2 Facr+ Lozs smaue level 2 maor+ Loz aoue lever 2 Roar+
11 Foan 1 Fgars
40 240
2608 xips 2815 kips 2118w
2032 xips L8 kips 4083 wias
P 23 kips s 5.7 kips 7.2 ias
*=  10sosps = P 1m0 kips 5671 cios
Unoalancez Mament, M= 177.0 k% Untalsncec Mar Urbeiances Moment, M= a3k
Calumn Snapes Calumn Snapes Column shap Calumn Shape=
a Calumn Depty Column Cept Calumn Zeat
Lengtn, K emective Langen, Erfective Largn,
Coumnienginl= 1307 Calumn Lengtn, L= Columa Length. L= Calumn Lengin, L=
Lo2d,F . 1az2 Kips et axisl Lazd, P 2140 kips alert axiniLoe, ?, 1334 kips Equimient dxil Lod, P s
Estimated Calumn Size: W14x132 QF,T1280 K Estimated Column Size: wian193  BP=2210K Estimsted Column Size: Wisx120 QF13a0k Estimated Column Size: W14x80  @F.=1000 K
Tributsry area per PH ract= PR Tributary area per PH root= Tributsry area per PH ract= 3w Tributary area per PH roof= 20zt
Infiugnce ares an H roat= Infiuence area an #H root= Infiugnce ares an H roat= 1370 InNieence arez on #H rogt=
RoctDend Losds [simn450L] Rocf Dead Lose= [sis550L) Roct Dend Losd= [simo450L] 0 pat Foot Desg Loacs [zia+50L)
FactLive Lasas [green ract u Ragt Lve Loazs [green root srea) FactLive Lazas [green ract ar 0 par Fagt e Losd= [green raot
Srow Losa= = Srow Losa= 1373 par Snow L
Ract constrLive Lasaz Losa= Ract constr Live Lasaz 20 psr Raor canstr Lve Loaas
Loac saove main roat. Lozg snave main ract: 2 ract Loac saove main roat. Priraan Loz soove main roet BH raot
2 Foo ¢ Fior ERES
2 s 103 ips P E1ia
P 229 s 309 kips L 182 W
ke 113w &5 Kips X FETY
5 = 7.6 kine 36.5 kips By EEETTY
Unaziances Mamens W= Unoalances Mament, W= o Unbaianced Moment, M ok Unaalanced Mament, 1,
Calumn nape= Calumn Snape= 14 Calumn Shzpe=
Calumn Zeat

Calumn Dz
0 Stactive Langtn, K erzctive Langtr,
e n Calume Langtn, L= s Cotumn Lengeh, L=

&3 kips & P 53 wims aler AxE Lo3e, Pug 37 higs squment e
Estimated Column Size. wianss GF 136K Estimated Columa Sice: Wiass @Rk Estimated Column Size: e Estimated Column Size- Wias  GFI36K

Effective Lengtn,
Calumn Lergin
Lo

. P

nt axial Law




Calumn 33
Tributary ares

ssg '
270 1
slab25DLHmEm. Seifwt: 53 paf
ab35DLemem. seituts] 53 psf
130 g2t
130 por
20 pat

Lond atave evel 12 Raot+

nced Moment, M 52Kk
Cowmnsrapes  wids

zon
Equialert A o8, B,y 513 kips

Estimated Cotuma Size- WidEl OFS43k

Lond atave evel 40 Raot+

Unasienced Moment, b,
Calumn srapes

Calumn Depth=

Eractiue Langr, K=

Calurn Lengtr.
Equialet AN o83, BT
Estimated Colamn Size:
Lona azave jevel & Ao+
3 Ficar
' s0
® 1233 kips
B 37s ks
2 120 kips
P 13233 kips
Unasisnces Moment, b= s2kk
Cowmnsrapes  wids
Calumn Depths 100
Eractive Lenzih 10
Calurmn Lengtr. mon
Equialert A Losa, B, 1336 kips
Estimated Colema Size:

Losg asave level §

Column
Equvalert ax
Ecimated Conmn Size:

Losa szave level & Raor+

ColmnSrages  Wlds
Conumn oepn
Erectue Lengin

Equvaiert ax

Extimatea Conma size:

Losz azave level 2 Raor+

Equvaiert ax
Extmatea Comma size: Wl

Tributary sres per P roor= o

Estimated Cotma Size: dr ek

Note: Refer to Moment Frame C elevation in final report for column sizes that support combined gravity
and lateral loads



Moment Frame E: Estimated column sizes based on gravity load analysis only

Column 43
Tributary Area

Column 50
Tributary Arez

Column 51
Tributary Arez

per flgor or roof= 33987 per flaor or rox 613 f° per flaor or roof: 333 fr
Influence Area= 1245 Influence Area= 2386 Influence Area= 1245 ft
Floor Dead Load 95 psf Floor Dead Loads= (slab+SDL+mem. self-wr: S5 psf Floar Dead Load: 95 psf
95 psf Roof Dezd Loads= (slab+SDL+mem. seif-wts) S5 psf Roof Dead Load= (slab+SDL-mem. 52/ 95 psf
100 psf Flaor Live Load 100 psf Floor Live Load= [Office Space) 100 psf
Roof Live Loads= (Green roof arez) 30 psf Roof Live Load: 30 psf Roof Live Load= (Green roof area) 30 psf
Roof Constr. Live Load 20 psf Roof Constr. Live Load 20 psf Roof Constr. Live Load 20 psf
Load above level 12 Roof + Load abeve level 12: Roof + Load above level 12: Roof +
1 Fisor 1 Fleor 1 Floor
Lo 068 [ 056 Uy
Pi= 33.1 kips P= 52.6 kips A= kips
- 54.4 kips 1165 kips P kips
F= £.2 kips 123 kips Fu= 6.8 kips
Py= 133.6 kips Pu= 230.1 kips Py= 133.6 kips
Unbalanced Mement, M,= 2340 kit Unbalancad Moment, M, 355 kft Unbalanced Moment, M= 605 kft
Column Shape= Wid's Column Shape=  W1d's Column Shape=
Column Depth= 1401in Column Dept 14000 Column Depth=
Effactive Length, K= 10 Effective Length, 10 Effective Length, K=
Column Length, 1501 Column Length, 150 ft Column Length, L=
Equivalent Axial Load, Fyg= 535 Equivalent Axial Load, Fyg= 281 kips Equivalent Axial Load, Fyg= 237 kips
Estimated Column Size: widsl  DP=5A3 K Estimatad Column Size: Widxa3  OP,=292k Estimated Column Size: Wlaxd3  OP,=292k
Load above level 10: Roof + Load above level 100 Roof + Lozd sbove level 10 Roaf +
3 Flsors 3 Floors 3 Floors
[T 050 043 U 050
A= 0.5 kips 97.1 kips Pi= 60.6 kips
= 128 8 kips 232 9 kips Fo= 128 8 kips
Pi= £.5 kips 12.3 kips Py= 6.8 kips
Pu= 254.9 kips 4410 kips Py= 2549 kips
Unbalanced Mement, M,= 2340 kit Unbalanced Moment, I 35.5 kft Unbalznced Mement, M= 60.5 kit
Column Shape= wia's Column Shap: wia's Calumn Shape= s
Column Depth= 140in Column Dept: 140 in Column Depth: 14.0in
Effective Length, 10 Effective Length, 10 Effective Length, K: 10
Column Length, 15.0 ft Celumn Length, 150 ft Column Length, L= 150 ft
Equivalent Axial Load, F,y= 656 Equivalent Axial Load, g 502 kips Equivalent Axial Load, Fyg= 358 kips
Estimated Column Size: Widx74 Estimat=d Column Size: Wlixel OP, 543 k Estimat=d Column Size: Wiixel OP,-5A3K
Load above level 8 Roof + Load above level 5 Roof + Load sbove level B: Roaf +
5 Floors 5 Floors
044 Ly
248 kips Pi=
193.2 kips P
6.8 kips Pu=
3709 kips Py=
Unbalanced Moment, M= 2340 kit Unbalancad Moment, M,= 355 kit Unbalanced Moment, M=
Column Shape= Wid's Column Shap: Wid's Column Shape=
Column Depth= 1401in Column Dept 14.0n Column Depth=
Effective Length, 10 Effective Length, 10 Effective Length, K=
Column Length, 15.0 ft Celumn Length, 150 ft Column Length, L=
Equivalent Axial Load, Py= 772 Equivalent Axial Load, F 712 kips Equivalent Axial Load, Peg= 475 kips
Estimated Column Size: W14x30  OP,=1000 K Estimated Column Size: W1sx7a  OP,=667 k Estimated Column Size: Wiaxe1  DP,=543K
Load above level 6: Roof + Load above level & Roof + Load above level 6: Roof +
7 Floors 7 Floors 7 Floors
Lo 041 [ 040 Uy 041
Pi= 107.6 kips Pi= 1900 kips Pi= 1076 kips
P 257.6 kips 2 465.9 kips P= 2576 kips
Fi= 6.5 kips Py 12.3 kips Py= 6.8 kips
Py= 484.5 kips Pu= 869.2 kips Py= 484.8 kips
Unbalanced Moment, M,= 2330 kit Unbalanced Moment, M,= 355 kft Unbalanced Moment, M= kft
Column Shape= Wid's Column Shaps Wid's Column Shaps
Column Depth= 14.0in Column Deptl 140 in Column Dept n
Effactive Length, 10 Effective Length, K 10 Effective Length, K
Column Length, L 1501 Column Length, 150 ft Column Length, ft
Equivalent Axial Load, Py, D Equivalent Axial Load, Fop= 530 kips Equivalent Axial Lozd, Peg= kips
Estimatad Column Size: Wi14x30 ©P,=1000 k| Estimatad Column Size: Widxgo OP,=1000k Estimated Column Size: wiixes  DP,=602 k
Load above lev Roof + Load above level 4 Roof + Lozd sbove level 4: Roaf +
3 Floors 5 Floors s Floors
0.20 0.40 U 040
132.2 kips 2391 kips A= 132 2 kips
322.1 kips 5824 kips B 3221kips
6.8 kips 12 3 kips Pu= 6.8 kips
5014 kips Pu=  1087.5 kips Py= 6014 kips
Unbalanced Mement, M,= 234.0 kit Unbalznced Moment, M, 35.5 kft Unbalanced homent, M, 60.5 kit
Column Shape= Wid's Column Shape=  W1d's Column Shape=  Wid's
Column Depth= 14.0in Column Deptl 140 in Column Dept 14.0in
Effective Length, K= 10 Effective Length, 10 Effective Length, K= 10
Column Length, L 150t Celumn Length, 150 ft Column Length, 150 ft
Equivalent Axial Load, o= 1003 Equivalent Axial Load, Po= 1148 kips Equivalent Axial Lozd, Peg= 705 kips
Estimated Column Size: W14x99  OP,=1100 k Estimated Column Size: W14x109 @P,71210k Estimated Column Size: W1axg2  DP=735k
Load above level 2: Roof + Load above level 2. Roof + Load above level 2: Roof +
11 11 Floors 11 Floors
0.40 Uy 0.40
159, 2851 kips Pi= 1553 kips
386.5 kips 692 8 kips 388 5 kips
6.8 kips 12 3 kips 6.8 kips
Pu= 722.1 kips 13057 kips 722.1 kips
Unbalanced Moment, M= 234.0 kit Unbalancad Moment, M= 355 kft B0.5 kft
Column Shape= wia's Column Shape=  Wi14's wia's
Column Depth: 14.0in Column Dept 14.0in 1400
Effective Length, 10 Effective Length, 10 Effective Length, 10
Column Length, L= 1501 Column Length, 150 ft Column Length, 150 %
Equivalent Axial Load, o= 1123 Equivalent Axial Load, Fyg 7 kips Equivalent Axial Load, Fyq 526 kips
Estimated Column Size: W14x109 DP,=1210 k| Estimated Column Siza: W14x132 @P,~1480k Estimared Calumn Size: W1ax30  (P,=1000 k

Note: Refer to Moment Frame E elevation in final report for column sizes that support combined gravity

and lateral loads




Moment Frame 1: Estimated column sizes based on gravity load analysis only

‘Column 38 Column 1
Tributary Area Refer to Moment Frame 1
per floar or raof= 540 fr* Celumn 15
Influence Area= 2055 7 Refer to Moment Frame 2
Floor Dead Load= (slzb=SDL+mem. self 95 psf Calumn 27
fioof Dead Load= (siab+SDLmem. self- 95 psf Refer to Moment Frame 3
Flaar Live Loa 100 pst Column 43
Roof Live Load= (Green roof area) 30 psf Refer to Moment Frame 4
Reof Constr. Live Load 20 psf
Load above level 12: Roof +
1 Floor
058
47.6 kips
102.6 kips
10.2 kips
Pu= 204.6 kips
Unbalancad Mement, M,= 1735 kit
Column Shape= Wid's
Column Depth= 1401n
Effactive Length, K= 10
Celumn Length, 1504
Equivalent Axial Load, Poy= 502
Estimated Column Size: widxsl OP=543k
Load aove level 10: Roof +
3 Floors
Llyes 0.4
87.6 kips
205.2 kips
Fu= 10.8 kips
Pu= 3319 kips
Unbalancad Mement, M,= 1735 kit
Column Shape= wis's
Column Depth= 140 10n
Effective Length, K: 10
Column Length, L 150 ft
Equivalent Axial Load, Puy= &89
Estimated Column Size: W1x82 ®P=735k
Load as Roof +
5 Floors
040
124.2 kips
307.5 kips
10.8 kips
Pu= 5735 kips
Unbalanced Mement, M= 173.5 kit
Column Shape= Wid's
Column Depth= 120100
Effective Length, K: 10
Column Length, L= 150 ft
Equivalent Axial Load, P,= 871
Estimated Column Size: W14x30 ©P,=1000 K
Load above level 6 Roof +
7 Fioors
Lhres 040
= 167.4 kips
F5 4104 kips
Pu= 10.8 kips
Fy= 765.7 kips
Unbalancad Mement, M,= 1735 kit
Column Shape= wia's
Column Depth= 14010n
Effactive Length, K. 10
Column Length, 1501t
Equivalent Axial Load, Po= 1063
Estimated Column Size: wi1dxg9  DP,=1100 k
Load above level 4 Roof +
9 Floors
Ll 040
P 210.6 kips
o= 512.0 kips
Pu= 105 kips
Fu= 958.0 kips
Unbalanced Moment, 1,= 1735 kit
Column Shape= wia's
Column Depth= 140in
Effective Length, K: 10
Celumn Length, 15.0 ft
Equivalent Axial Load, Peg= 1255
Estimated Column Size: W14x120 ©P,=1340 k]
Load ab Roof +
11 Floors
040
253.5 kips
615.6 kips
Pu= 10.8 kips
Pu= 1150.2 kips
Unbalancad Mement, M,= 1735 kit
Column Shape= W14's
Column Depth= 14010n
Effactive Langth, K 10
Column Length, L= 1501t
Equivalent Axial Load, Peg= 1425
Estimated Column Size: wi1ax132 OP,

Note: Refer to Moment Frame 1 elevation in final report for column sizes that support combined gravity
and lateral loads



Moment Frame 1’: Estimated column sizes based on gravity load analysis only

Calumn 37
Tribuzary ares
perflaor or root= o1

Calumn 42
Tribuzary ares

per fiogr or roef=
Influeras &

Ltmem seiteuts) Fioor Sexd Lo +3DL+mem seifwts) 2ot
o+sOL=mem. seitwts) =2 pat = AT Deac Loacs [sep=soLsmen, carws 2200
rice space) 100 par 100 Fioer Live Loac: 200 25t

} 100 pst 10 RoctLive Lot 100 pt

Roof Constr. Live Losa Roof Constr. Uve Losg 20 pat Bt Constr e Loac 20 ps Asor Constr. Live Lose 2000

Load above level 12 Foct+ Load sbove level 12 Roct+ Lond above level 12 Ract+

1 Feer 1 oo 1 soor
Una css [ L cEl
2.4 Kips LS X 738w
F €14 Kips ] 7.2 wips
52
Pz o= 2r7s s
Unbeiznces Mament. M. Unbeiances Moment M= 1003 <t

Calumn Shag:

Column Death= Zolumn Dep: 12000
Emective Lenger, Erective Langir, Eftecte Lengt, 10
CalumnLength, Cotumn Length, L= Calumn Lengtn, non It
Equivelers 2xsiLosd, Py Equivalert duix Loac, Fug Squivsient dxisl Losd, Fus a7 Equivalert Axal Losc, Fug aco
Estimatea Commn Size: Estimated Column Size: Estimated Commn Size: W14xEL Estimated Column Size: wissr  DFSAT K
Loaa ncue level 10 Foers 103z 100wt level 10 Roor+ meats Raor+
3 Foen s 3 Feen s
LEY W  Daz e o cas
205 kips F= 1280 kps & 1133 kips 1028 kips
1227 Kips Py 2101 wips 1744 wips
53 Kias Fu 111 xips 52 6
2725 ins Fy= £ kips 3320 wips
[EES Ukanzes Momant W= 1220 Unbriznces Mamat ME 1005 et
ColomnShapes  waas ColumnShepes  Wads
o Calumn Degtr 10in Calumn Destrs 1a0in
emective Langer, €= 10 Emecive Lenger, 5= 10 Emactive Lenger, = 10
calumnLengtr, mon Catuma Length, Calumn Lengtn, ciumn Length, L
Equialent Axziiosd, P 513 Equalert st 102z, Pug 72 Equivtieat Axial Lasd, F Equalert Axtl Loac, Pug 160
Estimated Column Size: Estimated Column Size- Estimated Column Size: Estimated Column Siz W1drs8
Losd snoue Ievel & Loa snove level & Aacr+ Losg aave ievei 5 moats Lom sbae iever 2 Root+
PR 3 Fea
Ly o0 U om
re 4333 Kips Fe 1400k
Pox 2507 bips Po= 2505
Fs 20.2 kips 526
B 2255 kinz FE BEEpe
Unkaanzes Mamant, 1,2 E Untaiances Mament, b,z
Calumn Shap Calumn sha
Calumn Degtr Calumn Destrs
Ereciive Lengin 10 Erective Lengin, 5= Emecive Lengan, k=
conmn Langer, 1= mon Conumn Lengon, L= Calumn Langen, Conma Langin, L=
Equalen: areiosa, B 724 Ut ann e, P aaz Squiveent axisl o8 F Equalent Axw Loac, 7
[Estimated Column Size: Estimated Column Size: Estimated Column Size: Estimated Column Size:
Lomaznoue Ievel 5: Loag sacue ieve 6 Lose snave e &

Fioors

¥ips

Column Lengen,
Equivalert Axtl Losd, P,

a

Unoeances Mament, 1
Calumn sha

Calumn Degtns

Eftactive Langh, &
Commn Langn, L=
Equivalert Ave Laad P,

wiias
120in
1z

Calumn Lengen, pon

et Axial Losd, P 02

Comma Langn,

Equvaler: Axn Laag. P

Estimatea Commn size:

Extimated Column Size: Estimates Commn size: wiansg Estimated Column size: Wisxs0 OF=1000k
Losdzaove level Loz snove level & noat s Lons sbove w4 Raot+
s Foers
[T a0 040
B 2344 sips 2346 kips
Fg= 3234 T asedkips
= 414 wips Pus
Pu= 10430 dips P
Unbmrances Mament, 1, FETre
Calumn sha
Calumn Degtns 0in
Erective Langih 10 Emective Lengtn, k= 10
Column Lengeh, nBon Cotuma Lengih, L 3on
Equivalent A4t 1080, Puus 343 Equvalent Av 1080 P 1232 Egquiveient axial 1083, Fu= Equvalen: swimioag, Puf 1033
Estimated Commn Size: Wisssg DP=1000K Estimated Column Size: Estimated Commn Size wiass QP AIN0E Estimated Column Siz: Wiaxes QFL00K
Loadznove Iavel 2 Losd snove level 2 foars Lond abave lewes 2 Root+
Fiaors 1 Fiers
e LE [T
Fi= 2724 ¥ips
Fe= 2514 Kipz
B
P

e Depts

Unomances Mament, 1,2
Calumn Shape=
Calumn Dests

nmaiznces taomens,

luma

Uncances Mament, .
Calumn Shap:
Calumn Deat?

Eractive Langin, 5= eracive Langin, 5= Emectie Lengen, ¥ Emective Langen, €2 10
Column Length. & Columa Length, L= Calumn Lengtn, 130 Couma Length 120
Equivalert Axel Lo, Equiveler Aviel loeg Fum 1aas Equivsient dxial Loz, 7 Equivaler Axa Loz P, 1201
Estimatea Column Size: Estimated Column Size: ‘Wiz OF, Estimatea Comn Si Estimated Column Sizs Wwisni0s PF 1310K




Column 33
Tributary aras
perflacr ar roaf=

Fao Conzar. Lve Laag

Lona 8z

1 meor

Columa Snaps
Columa Depths

Estimated Column Size:

Lond above bevel 13:

Estimated Commn Size, Wlasel BPSe3k

moar=

Unselsnced Momert, M= 250k
Colmnsnapes  wids

Wiggl OF 543k

Unsalanced Memers,
ColumaSaapes Wi
N .

wiael OF=S83k

Roar=
s e

203.8 bips

2183 vips

Pu 26 kips

Pe amakm

unoiencea bomers, w20k

CoumnSnapes  Wilds

Cowmapepn=  1201n

Eeractive Lengtn, 1o
Calumn Lengt, L zon
0t Auisl Letd, P sz

wiaes OFS0EK

Losg azave level 2 moar+
11 Foers
1282 kips
2622 bips
2 kips
et
500
ColumnSnapes WA
Column Deg 128in
Eftectivz Langtn, o
Calumn Lengtn L mon
Equivsient axial Load, Pus sa
Estimatea Commn size wiaxEz GF, TSR

Note: Refer to Moment Frame 1’ elevation in final report for column sizes that support combined gravity

and lateral loads



Gravity Column Design

Calumn 13 - Gravity Calumn
Tributary Area

Colurmn 25 - Grasity Calumn
Tributary srea

‘Column 36 - Gravity Column
Triouary Area

Column 38 - Gravity Column
Tributary Area

per ficar o oot 4554 perfloor o roof= T2 ser fioar or ragt= 71257 parfiaor ar roct= 875+
1608 7t 3482 £ Influence & 2850 7¢ Infruence Are 30045 £
sab#SDLsmem. zeffnes) 85 oot 95 et Foor Desd Lozd= (slabsSDLememn, cafuts) 55 ot Fioor Dead Load= [slab=SDLsmenn. self-arts] 5 et
S45DLmem. selfasz] 85 pif 95 paf Roof Dezd Lo b4SDLmem zeifowtz) 55 pef Roof Dead Losd= (tisbsSDLémen, sefowtz) 85 pf
Fioar Live Load= (Office Space) 100 psf 100 p=f Foor Live Losd= [Dffice Saace] 100 pzf Fioor Live Loac= (Ofice Saace] 100 =t
Rocf Live Losc= (Terrace] 100 pif 100 pf Roof Live Load= (Terrace) 100 pif Roof Live Loads (Green Roof) 30 paf
Carztruct. Roaf LL= 20 psf 20 ot Roof Live Load= (Green oo 30 Conztruct. oo LL= 20 paf
Cansiruct. Boaf L= 20
Load shoue leve! 12 Lasd sbove bevel 12: Roc + Loz sbove level 13: Faaf = Load above level 12: Roc +
1 Flear 1 e 1 Flear
e s 058 L 053 s 030
B B= 1161 ki Pz Bk Pz 781 kips
B Po= 1467 kips Pi= 1354 kips P 1654 kips
= = 154k Ri= 18.3 kips - 1854
= 3685 kips P 3042 kips 3572 kips
Unbalanced Moment. M= Unalanced Mormertt. M 0.0 Unbalanced Mament, M= 00k Unialanced Momer. M 00 Mt
Coluran Shaze= Coturn Sk w14z Column Shages W14z
Colurmn Death= Coturmn Death= 1o Colurn Deph= 120in
Effective Lengih, k= Erfective Lergth, 10 Effective Lengtn, k= 10
o Lergeh, L= Jumn Langth, L= 150k Calumn Length, L= 1507
Equivalert &uisl Losd, F, = Equivalens &uial load ?,.= 370 Equivalent Azl Load, P .= 301 Equivalers &xial Load. 7, = 357
Calumn Size: Calumn Size: wisbl  DR=543 k Column Size: Wigas PR35k Column Sae: Wits3  PR=383 k
Load zbove leve! 10 Lasd sbove bevel 10 Roc + Loz sbove level 10: Facf & Roc +
3 Flcors 3 o 3 Ficar:
0.40 L 042 040
169.8 kips P= 14k 146.4 kips
293.4 kipe P 2708 ki 3709 kipe
15.4 kipe Pi= 183 kips 185 kige
315 kipr P 5471 kips SE5.L kips
Unbalanced Morrent, W= Urbaranced Mamert, 1= 00 kR Unizalanced Momert. 0.0 kf:
Coluran Shaze= Column Shages W14 Column Sk
Calurnr Death= Colurnn Depth= 120in Column Depti 10in
Effective Lengh k= Effective Length, k= 10 Effective Langth,
Calurmr: Lergeh, L= Calumn Lengh L= Columa Length, L= 1507 Colurmn Lengzh,
Equivalert Al Lasd, F, = Eguivalen: fial Loac, , Equivalent Asizi Load, Py= 54 Equivaler: fxial Losd. ,
Column 5i Column Size: Wia7s  DR=6ET k Column Size= Column S
Load sbove leve! 5: Lad sbove bevel B: Roc + Loz sbove level 5: Load above level §:
5 Floors
Uy 0.0 Lo
2316 kips P=
4300 ips P
15.4 kipe P=
063 kipz P
Unbalanced Moment. M= 0.0 Urbataneed Mament, 1=
Coluran Shaze= w14z Column Shage=
Colurmn Death= 1o Colurn Deph=
Effective Lengih, k= 10 Effective Length, k=
Columnn Lergeh, L= Column Lengeh, L= 150k Calumn Length, L= Lengeh,
Equivalers fuial Load, Pu= 08 Equivalent fviz! Load, Pac= Equivalers Svial Losd P 1037

Equivalent Aial Losd, Pui=

Calumn Si

WSl  DP=383k

Calumn Size:

Column Size:

Column Sze:

Load sbove leve! 5: Roof = Load sbove ievel 6: Roct+ Lozc sbove level & Foaf= Lozd above level 6 Roct+
7 Flaes 7 Fears 7 Flaees 7 Fleors
040 0.0 1 040 e 0.0
2934 kips P= 258 kips P= 3025 kips
5867 kips Pi= 5415 kips Pi= 748 kips
= 15. kips Pu= 143 kips 185 kips
Pus 11812 kips P 10502 kips 13540 kips
Unbalanced Moment, M= Unbalanced Moment, 00k Unbalanced Mamert, 1M,= 00kt Unaalanced Memend, [T
Colurn Shage= Column Sk Column Shape= W14z Coumn§ Wi
Colurn Death= Column Deat Column Depth= 100 Column Depth= Wi
Effective Lengeh k= Efective Lergeh, Efiestive Lengtn, k= 10 Effective Length, ¥ 10
Calumn Length, L= Column Langh L= Column Lengt, L= B0 Column Length, L 1508
Equivalert Axial Lozd, P, = Equivaler Avial Lod. P, Equivient duiziload, P 1050 Equivalers xial Loze. 7, 1384
Calumn Size: wiaB2  PPR=T35k Colurnn Size: Wid10s OP=1210k Column Size: Widag9 OP=1100k] Column Size: W14x132 DF=1a50 k
Load sbove leve! & - Load sboveievel 4: Roct + Lozc sbove level & Foaf+ Lozd above level 4 Roc+
8 Flocs 9 Foars 8 Floos 9 Fooss
LE) 040 L. 04 Las 0.40
2095 kips 3551 kips B= 3015 kips = 3606 kips
4332 kips 7334 kips Pi= 6768 kips Fi= 9272 kips
91 kips 152 kips P= 143 kips B~ 1835 kips
8500 kips 1456.0 kips B= 13039 kips P 17314 kips
Unbalanced Moment, M, a0k Unbisianced Mament, M= a0kt Uniaalanced Momers, 00 Kk

‘Calumn Shages Column Shape=
Column Deat= Column Depth=
Effective length, k= Effective Length, k= Effective Length, ¥ 10
Calumn Lengeh, L= Calumn Langth, L= Column Length, L= Colurn Length, L: 1504
Equivalert Axial Losd, Pa= Equivalers Awial Lozd. P, Equivalent Asizl Load, Pu= 1304 Eguivalers Axial Load, Puy= 1731
Column Size: Wisd0 §9=1000k Calumn Size: Wih132 QP 1180k Column Size: Wiax120 OF=1330k| Column Size:
Load sbove leve! 2: Roof + Load aborve level 2 Roof + Load abave level 2 Foaf = Load aboue level 2 Roof +
1 Floors 1 Floarz n Floors 1 Fioars
[ L) W, 04 L, 04 U 040
LE 246.2 kips P= 4169 kips P 3598 kipz P= 458.7 kips
P 519.5 kips P 8801 kips P 8123 kips Fy= 11126 kips
= 9.1 kipz 15.4 kipe Fu= 143 kips Bu= 185 kipe
17308 kips P Fu= 20789 kips
Unbalanced Moment, M, Unbaianced Momene, M, = Uniaalanced Moment, 00 kf
Column Shapes
Column Depsh=
EFectve Lergh, F: - Effetive Length, k= Effective Length, =
Calurn Length, L= Columa Length L= Calumn Length, L=
Equivalert Axial Loz, P,.= Equivaler Avial Load P, = Equivalent Asial Load, P, = Equivalers Axial Losc, 7=

Calumn Size:

Wings PP1100k

Column Size:

Widse OP=1E10k

Column Size:

Widx1es OP=1E50k

Colurnn Size:

W1t193 OR=2210k




Column 40 - Gravity Column

Column 41 - Gravity Column

Column 42 - Gravity Column

Trioutary Arez Tributary Area Trioutary Area
per flaor o roof: per floor or roof= 200 # per floor or roof: 203
Influsnce Area= Influsncs Area= 1010 fe* Influence Ars: 1417 2
Floor Dead Load= (slab+SDLemem. seif-vits) 95 psf Floor Dead Load= [slab+SDLrmem. seif-wis) 95 psf Floor Dead Load= (slab+SDL+mem. saif-v 95 psf
Roof Dead Load= [slab+SDL+mem. self-wts) 95 psf Roof Dead Load= (slab+SDL+mem. self. 95 psf Raof Dead Load= [slab+SDL+mem. seif-wis) 95 psf
Floor Live Load= {Office Space) 100 pst Fioor Live Load= [Office Space) 100 psf Floor Live Load= (Office Space) 100 psf
reen Roof) 30 psf 30 psf Green Rocf] 30 psf
Construct. Roof LL= 20 pst 20 pst Construct. Raof LL= 20 psf
Load above level 12: Roof + Lozd above level 12; Roof + Load above level 12: Roof +
1 Floor 1 Floor 1 Floor
0.53 0.72 Ly 0865
62.1 kips 20.4 kips P= 153 kips
1415 kips Po= 38.0 kips Po= 386 kips
Pu= 14.9 kips Pu= 4.0 kips Fy= 4.1 kips
Fu= 276.6 kips Pu= 20.3 kips Pu= 731 kips
Unbzlznced Moment, M= 0.0 kit Unbalanced Moment, M,= 0.0 kit Unbalzncad Moment, M= 00 kit
Celumn Shap Column Shap Wid's Column Shape= wid's
Column Deptl Column Depth= 14.0in Column Depth= 140 in
Effective Length, X Effective Langth, 10 Effective Length, k= 10
Column Length, L= 150 fi Column Length, L= 150 ft Calumn Length, L= 1507t
Equivalent Axial Load, Pag= 277 Equivalent Axial Load, Pay= 80 Equivalent Axial Load, Pe= 78
Column Size: Wiaxd3  DP=252k Column Size: Wiaxa3 P22k Calumn Size: Wi DP=292K
Load above level 10: Roof + Lozd above level 10; Roof + Load above level 10: Roof +
3 Floors 3 Floors 3 Floors
0.41 052 Les 042
114.8 kips 37.4 kips P= 35 3 kips
283.1 kips 76.0 kips Fom 77.1 kips
Fu= 14.9 kips 4.0 kips Pi= 4.1 kips
Fu= 5308 kips 153.0 kips Pu= 1511 kips
Unbalanced Moment, M= 0.0 kft Unbalanced Moment, M,= 0.0 kit Unbalanced Moment, M= 0.0 kit
Column Shape=  Wid's Column Shape= Wid4's Column Shape= wid's
Celumn Dey 1200 Column Dept 1200n Column Dep 14.0in
Effactive Length, 10 Effactive Length, 10 Effactive Langth, K 10
Column Length, 15.0 ft Column Length, 150 ft Column Length, L= 150 ft
Equivalent Axizl Load, Pu= 531 Equivalent Avial Load, P o= 153 Equivalent Axial Load, Pu= 151
Column Size: Wiaxl @P=543 k Column Size: Wiaxa3s P22k Calumn Size: Wiaxa3  DP=292K
Load above level 8: Roof + Lozd above level 8 Roof + Load above level 8: Roof +
5 Floors 5 Floors 5 Floors
Lren 0.40 Ll 0.46 Ueee 043
P= 1714 wps P 52.1 kips P= 436 kips
Po= 4247 kips Fo= 114.0 kips Fom 1157 kips
Py= 143 kips P 4.0 kips Py= 41 kips
Pu= 791.2 kips Pu= 2222 kips Pu= 2202 kips
Unbalanced Moment, M, 0.0 kft Unbalanced Moment, M, 0.0 kft Unbalanced Moment, M= 0.0 kft
Column Shape= 14's Column Shape= Wid's Column Shape= wia's
Column De; 140 in Column Dept! 140 in Column Depth= 140 in
Effactive Length, 10 Effactive Length, 10 Effactive Length, K= 10
Column Length, 150 ft Column Length, 150 ft Column Length, L= 150 ft
Equivalent Axizl Load, Pag= 791 Equivalent Axial Load, P o= 222 Equivalent Axial Load, Pug= 220
Column Size: W14xg0 DP=1000 k Estimated Column Sizes W1dxd3  DP=292k Estimated Column Size: Wiaaz  DP=292k
Load above level 6 Roof+ Load sbove level &: Roof + Load above level 6 Roof +
7 Floors 7 Floors 7 Floars
Lles 0.40 Lo 0.33 T 040
= 2310 kips Pi= 66.0 kips F= 62.0 kips
Po=  566.2 kips [ = 152.0 kips Fp= 154.3 kips
= 14.9 kips Pu= 4.0 kips Pu= 4.1 kips
Py= 10564 kips Pu= 2300 kips Fu= 288.0 kips
Unbzlzncad Moment, M= 0.0 kft Unbalanced Moment, M,= 0.0 kft Unbalanced Moment, M, 0.0 kit
Column Shape: Column Shape= Wi4's Column Shap Wid's
Column Depth= Column Depth= 14.00n Column Dept 14.010n
Effective Length, K= Effective Length, K: 10 Effective Length, 10
Column Length, L= Column Length, L. 150 #t Column Length, 15.0 4
Equivalent Axizl Load, Pug= 10856 Equivalent Axial Load, P o= 230 Equivalent Axial Load, Pa= 288
Column Siz W1dx33 PP=1100 K Column Size: Widxd3  PP=2392k Column Size: Widxa3  PP=292k
Load above level 4 Roof+ Load sbove level 4 Roof + Load above level 4 Roof +
% Floors E] Floors 9 Floars
L 0.40 Llres 0.41 Leen 0.40
P= 2906 kips Fi= 79.3 kips P 73.2 kips
Fo=  707.8 kips Po= 150.0 kips Fo= 192.3 kips
= 14.9 kips Pu= 4.0 kips Py= 4.1 kips
Pu= 13216 kips Pu= 356.9 kips Pu= 360.1 kips
Unbzlznced Moment, M= 0.0 kft Unbalanced Moment, M,= Unbalanced Moment, M= 0.0 kft
Column Shape= 2 Column Shape= Column Shap wid's
Column Depth= 140in Column Depth= Column Depth= 14.010n
Effective Length, k= 10 Effective Length, K= Effective Length, 10
Column Length, L= 150 Column Length, L= Column Length, 15.0 4
Equivalent Axial Load, Pu= 1322 Equivalent Axial Load, P o= Equivalent Axial Load, P 360
Column Size W14x120 $P,=1320 k| Column Size: Wldxs3  DP=369k Calumn Size: WLix53  BP,=369 k
Load above level 2 Roof+ Load sbove leval 2 Raaf + Load above level 2 Roof +
11 Floors 11 11 Floors
LLreg 0.40 Ly (T 040
= 3502 kips Fi= F= 5.4 kips
Po= 843 3 kips Po= 228.0 kips Po= 2314 kips
Fi= 14.9 kips Pu= 4.0 kips Pu= 4.1 kips
Pu= 1586.9 kips Fu= 426.0 kips Fu= 432.4 kips
Unbzlznced Moment, M= 0.0 kft Unbalanced Moment, M,= 0.0 kit Unbalanced Moment, M= 0.0 kit
Column Shape=  Wi4's Column Shape= 4's Wid's
Column Dep 140 in Column Depth= 14.0in 140 in
Effective Length, K 10 Effactive Length, K 10 Effective Length, 10
Column Length, L= 150 ft Column Length, 150 ft Column Length, 15.0 ft
Equivalent Axial Load, Pag= 1587 Equivalent Axial Load, Peg= 426 Equivalent Axial Load, Pyy= 432
Column Size: W1dx145 DP=1650 k| Column Size: WLxel  OP=543k Column Size: Wiaxgl  DP=543k




Eolumn &3 - Gravity Calumn

Colurmn 43 Gravity Calumn

Cofumn 45 - Gravity Column

Colurmn 46 - Gravisy Calumn

Tributary Area Triauary Area Tributary Area
per floar o ~aof= BeH ger floar o roate kT per fioor ar rocés 200 & per dloar or ~caf= 5514
Influence Ares= 1025 # Influence Ares= 1082 # Influeree Ares= 130 # Influznce Arza= 2 8
Fioor Dead Lo tlab+5DL+mem. celf-wrz) 95 pef. Floar Dezd Load= (zlzb+5DL+mam. saff-wex) 95 pcf 85 psf Ficar Dead Load= (slzb450L+mem. zeff-wiz) 95 paf
Roof Dead Loacs [#20450L+mem. self-wis) 35 psf PRoof Dead Loads |s'a045DLtmem. self-wis) 95 psf 5 psf Roof Dead Loads= (<ab+5DLtmem. self-wis) 35 paf
Fioor Live Load= [Office Space) 100 psf Ficar Live Lazd= (O<fice Space) 100 pcf 100 asf Ficar Live Lozd= (OFice Space) 100 pef
Foo? Live Loads {Green Roof) 30 psf Ract Live Loads (Green Foof) 30 psf 30 ozt Foot Live Load= (Gresn Foof) 30 psf
Canztruct. Roof LL= 20 pof Carstruct. Roof LL= 20 azf Construct. Roof LL= 20 o= Corstruct. Roof L= 20 psf
Load zbove level 12: af = Load zbove level 12 Load above level 12: Roof + e level 12-
1 Floor 1 Floar 1 Floar
Lo 0 [ a7 L 053
F= F= 28.9 gz B= 455 kips
Fo= Po= 55.1 lwipz 1047 kips
Pu= Pu= 58 lops Pu= 110 kips
P P 1152 kips P 40 kips
Urbalarcad Momerz, M,= Unbalanced Momens, M= Urialarced Momers, M= 00 kft Untzlznced Moment, M, 0.0 kit
Column Snape= Calumn Shape= Calumn Shape= Wiz Column Sha; wids
Column Depth= Calumn Dephs Column Depth= 14000 Cotumn Deatl 140in
Efective Length, K= Effective Lengtn, k= Effective Langth, ¥= 10 Efectve Length, K= 10
Calumn Length, L= Column Length, L= Column Lengtn, L= 1504 Calurnn Length, L= 1508
Equivalent Awal Loat, P= Equualent Axia! Lod, P,.= Egurvaient &xial Lod, B,.= 115 Equivalert Axial Load, P, 204

Calumn Size: Calumn Size= Column Size: Wlket3  OPF282k Calumn Size: widw3  OR=202k
Laac sbove level 10: - Load sbove fevel 10 Ficaf + Lozd above level 10 Boaf+ save bevel 10
3 Foom 3 Fioons 3 Foar
Le 051 051 0.4
P 1420 ks 528 ias 542 kipz
Py Por 2934 kips 1102 ks 2084 kips
Pu= Pi= 15.4 kips Pi= 55 im P 110 kips
P P= 5870 kip: P 2187 ks Pi= 3815 kips
Urbalanced Mamers, 1,2 ) Urbsalancas Wamer, W= 00 Urbalarced Mamers, W= 00 % Unisiznced Mament, M= 00 kR
Colurrn Shape= Column Shape= ColurnShapes W4 CommnShases  Wids
Column Depth= Column Depeh= Colurre Depehe 1400 [ 10in
Edfective Length, K= 10 Efective Lengtn, k= 10 Efective Length, K= 10 Effective Length. 10
Calumn Length, L= 5ok Coluen Length, L= 1507 Column Length, L= 150 Calurnn Lergeh, L= 1508
Equivalent Avial Loac, P, 136 Equivalent Asal Load, P,= 567 Equivalent Acal Load, P= 220 Equivalert Axial Load. P, 332
Calumn Size: Wiaas P22k Column Size= WiaEs  PP.=E0Ek Column Size:; Wlket3  OP-282 k wiabl DR=513k
Laad sbove level & Foaf= Load sbove fevel 5 Ficof + Load above level . Boaf s Focf +
5 Fiooss 5 Foar
Las L e 085 020
Rz P P T8k 1267 kips
Pi= Po= Br= 1653 m 3141 kips
P= B B 5.5 ks 110 kipz
e P Pe 3195k
Urbalanced Mamers, M,z Unizalancas Mamers, Wy Urbalarced Mamers, M,z 0.0 ke Unizlanced Moment, M,
Colurn Shape= Column Shape= ColurnSnapss WLz o
Colurr Depthe Column Depeh= Colurre Depehe 1400
Edfective Length, K= Effective Langth, k= 10 Effactive Langth, K= 10 Efiective Lergh, k= 10
Calum Length, L= Colurvn Length, L= 15047 Column Length, L= 150+ Column Lengeh, L= 1508
Equivalent Avial Loac, Pu= Equivalent Asial Load, Pag= 253 Equivalent Al Load, Pa= 319 Equivalert Axial Load. Py 535
Extimated Calumn Size: Witads_ PP 2ark Ectimated Column Size: Extimated Column Sae: Extimated Column Size: WiAkGE OP, 608K

Loac shove level 6: Fioof + Loac sbove feve! 6: Load sbave level 62 Boaf+ Loadaboue level 6
7 Floor 7 Foo
023 Loy 04z
842 kips P= 937 wms
1846 ip: P SE8T koo P 2304
Po= 154 %kpz Pi= 5.8 kigs
P 11140 kips P 4173 kips
Uralancee Wamers, W= Unbalances Mormens, W= 0.0 Urbalarced Momers, W= [T Unbalznced Mament, I
Colurn Shape= ColumnShapes Wiz ColuvnShapes W14 Corurn Shaze=
Calumn Depthe ColumnDeph= 140 ColuvnDepthe 14000 Corurn Deat
Efactive Length, K= Effective Length, K= 10 Efective Length, K= 10 EFectie Lang:h, 0
Column Length, L= lnghl= 150+ Coumnlength l= 1507 Column Lengeh, L= 1505
Equivaient Al Lasé, Py Equiaient Azl lozd, Fu= 1114 Equivalent foizl Lasd, P 417 Equivaler fvial Losd, , 781
Column Size: Column Size- W1Aa109 BP=1210k Calumn Size: Wikl 0PSB K Column Size:
Load sbove leve! Foof = Load sbove ieve Fioaf + Losd above level 4: Boof+ Laadzbowe level 4
S Floos S Foos 9 Foos
Ly 21 040 U 040
R 1003 Hip: 3025 kips Be 131wn
Pos 243.2 bips T3.4 kips Pr= 2755 ko
P 5.1 ps 15.4 kips B 5.5 kips
e 256.4 fips P 13718 kips P 5145 s
Urisalanced Wamers, M,z 0.0t Unszlances Mormens, M= 0.0t Urialanced Mamers, M= 0.0 it Unbalanced Moment, I
ColumnSnape= WAt ColumnShape= W4T ColuvnShape=  WidT Caturn Sk
Colurrn Deph= 140in ColuwnDeph= 1407 ColuvnDepth= 14070 Caturnn Deat 148 in
Effective Length, K= 10 Effective Length, K= 10 Efective Lengtn, F= 10 Effectie Lengeh, K= 0
Column Langtn, L= o0& Cournlengn L= 150 Coumnlength L= 150% Calumn Lergeh, L= moR
Equivaient Al Laad, P 56 Equiaient Azl Losd, Fuc= Equivalent foial Laad, Pu= 514 Equivalent Avial Load. P 577
Colurnn Size- Wikel  PP5Tk Column Sze- Column Size: Wikl P58 k Column Saze- W0 OF,=1000 k|
Load sbove level 2 Foof = Load sbove fevel Load sbove level 2 Load zboue level 2 Root+
1 Ao 11 Foars
20 1 0.0
1203 kips £ 5 2590 bigs
2918 fip: LN P 6281 kips
ps B= 154 kps Fi= 110 kips
5453 hips P 1684 kipe P 11736 kips
Urisalarced Mamers, M= 00t Unbalanced Marmens, M= 00 Ursalanced Mamers, M= Unbalanced Moment. 1 0D ki
Colurrn Shapes 1a's Colurrn Shape= Wiz
Colurn Depeh= 180in Colurrn Depei= 128in
Effective Length, K= 10 Effective Length, K= Efective Lengtn, F= EFectve lergtn, 10
Column Langtn, L= o0& Calumn Length, L= Calumn Lergeh, L= 1m0k
Equivalent Al Load, Pog= 55 Equicalent Equivalert Awial Load, P .= Equivalent Asial Load. P,,= 174

Column Sze:

wiaes  PPE0Ek

Calumn Size-

Calumn Size:

Wlais  OR.BET k

Calumn Size:

Wiax10e PR=1ZI0K




Colurmn 47 - Grauicy Column

Calumn 52 - Gravity Column

Calumn 53 - Gravity Column

Cotumn 54- Gravity Colimn

Tributary irea Tritutary Area Tributary Area Trioutary fres
per floar o rosf= (e e pefloce or oo oer foar o roof= 36
Irfluence Area= a3 # i Irfluence Areaz 10412 1 Infiuence Are: 1218
Floor Dead Laads {<lai+SBL+mem. selfss) 5 ot 55 et Floar Dead Loads= {z35+50L+mem. self-asz) 95 paf Fioor Dead Loads slabsSDLemen. sefowtz) 55 ot
S 55 o 95 gt Roo? Dead Laac= (dao45DLémen selfwis) 55 o
100 2= 100 100 o2t Foor Live Load= (OFfce Saace] 100
Roaf Live Loads Green Roaf] 30 055 30 30 gt Roof Live Load= [Green Roc) 30 it
Camstruce Aoof iz 20 Canstruct. RoofIL= 0p:F Construct Aot L 20 Gonsiruzt. RoafLL= 20
Load sbove level 12 Load sbove eve: 12 Load above fevel 12: Roct + Laad sbove level 12: Foot =
1 Fear 1 Foer
[ Uy on Ly o8
B= B= 20k B=  3L5kim
P Fo= 524 kigs Fi= S0k
Pu= B 5.5 s P 5.2 bips
= Fis 1103 ki P 66k
Urbsatarced Momers, M= Unbatanced Moment, Urbaarced Namere, W= o0k
Column Shape= Cotumn Shape= Column Shapes W4z
Colun Dephe Catumn Degth ColumnDeph= 140in
Efestive Length, k= EFfectue Lergh, ks 10 Effective Length, k= 10
Colurmn Lengtn, L= Colum Lergeh, L= Colnlergthls 150 Columnlength = 1503
Equivaient il Lozd, B, = Equivalent Axial Load. F, Equivalers il Load, P,y 110 Equivalent Aviai Load, Pe= 7
Caluran Sae: Wiks  GP. 292k Column Size: Column Size: Wikd3  PR292K Column Size: Wika3 PRS2k
Load ssove level 10 Boof+ Load sbove leve! 10 Roct-+ Loadt sbowe ievel 10: Lisd sbove level 10: Boot =
3 Foos 3 Foe 3 Foon
Ua 041 LS e L 050
P= 98.4 kipz 591 kips = Fi= 57.6 kips
Fe a7k 1251 kips Fe P 1218 kim
Pu= 128 kine 8.3 kinz L% P= 6.4 kips
PE 62k 2456 kips Fu= Py 2416kim
Ursalarced Womers M= 00k [Erer—y— Goun [Ty — Urbaiarced Nomere, s 00K
ColumnShapss Wit wia's Column Shapes W4z
ColumnDepthe  140in 120in Column Deph= 140n
Etective Lengeh, ke 10 EFectie Lengh, 10 Efectve Lergeh k= Effective Lengtn k= 10
Columlengtn L= 150 Calum Lergsh, L= Bos Colurnn Length, L= Colurnlengtn = 1507
Equiveient tuislLosd, Pz 456 Equivalers Auial Load. P, 15 Equivalerst sial Lose, Pugs Equivalent fuia! Losd, Puas w2
[ Calurn Size: Vg3 OF-HIK Collorn Sice: Colurn Sie- Wit 0P, 01F
Load ssove feve! 5 Load sbove leve! 3: Foat+ Load sbove fevel § Laad sbove level 5
Uy
= P=
P Po=
P P
P P
Urbalarced Momers. 1= Unbalanced Moment, M Unbalanced Moment, M= Unbaianced Namert, M=
Calum Shape= Cotumn Shape= Calurnn Shapes
Calun Depthe Cotumn Degth Calurmn Depeh=
Effective Length, = EFfectue Lengih, Eféective Lergih, K= Effective Length, k=
Colurmn Lengtn, L= Colum Lergeh, L= Calurar Length, L= Coluen Length, L=
Euvmient Anis| Loat, Pum Equivalent Avial Loadl. Fyp= Equivaler: Asial Loac., Pyy= Equivalent Avial Load. P,e=
‘Estimated Column S2e: Calurn Size: Coluenn Size: Coluran Size:
Laad zaave lavel & Beof+ Load sbove leve! 5: Roof = Load sbove level &: Load abave level & Foot =
7 Floes 7 Flooes
7 Feen
W, o ([ L] e  0a
B= 1988k P 1028 kips B= 1023 kips
Pe  amakm 7 2462 kips P 2037 ki
P 128 Py 6.5 kins P 5.4 kips
P 5094k Py=  asbd kips P a2
Urbratarced Womars. M= YT Unbalznced Moment, .= [T Unatznced Mamment, Urbaiancsd Mamert, M= 0D
ColumnShspes  Widz ColumnShages  Wid's Ceturn S Colurern Shapes WAz
ColumnDepthe  1401n Colurn Desth= 1UDin Caturn Death= Colurn Deptt=  14017n
Effective Langth, k= 10 Effectue Lengih k= 10 EFfectue Lergih, Effective Length, b= 10
Coumnlengtn, I= 150 % Calumn Length. L= Bo# jumn Lengeh, L= Columnlengin, L= 1507
Equivaens Avial Losd P 909 Equivalert ial Laad, Fu= 165 Equivalers il Load, = Equialent Aviailosd, Pu= 458
Colurnn Size: Wik QP.=1000 k o S Wl §F, =513k Column Size: Column Size- WL 9P, 543k
Load sove level & Roof+ Loat sbowe level & Roof = Loadt above fevel 4 Load 3bove level & Foat =
§  Foo 9 Fioors 5 Foos
e 040 040 Ly 0%
B= 2501kms 126.4 kips PE 150k
P 6092 3078 kips Pe 3046 ki
P 123km Bus 6.5 kips Pu= 5.4 kips
Pe  msTem Pi=  STAE ki P
Urbsatareed Momere, M= GO Urbaiznced Momert M= FOTE) Unbaiznced Mament. Urbaarced Mamert, M=
ColumnShapes Wiz ColumnShage=  Wid's Column Shape= Calurnn Sha
ColumaDepth= 1400 Column Deaths 10in Cotumn Dept Colurer Depsh=
Efective Length, k= 10 Effective Length, k= 10 Effectve Lengih, I Effecive Length, k=
Colrnlengtn, l= 150 Calumn Lergth, L= Bo# Columnlength L= 150 ft Colun Length, L=
Equivaient e Lose, Pucs Equivalert &uial Laad. F, = 575 Equivalers il Load, Equivalent Al losd, Pl
Celuran S Wit OF,T0K Column Size WlinGE__ PP.B0BK Column Size: Column Size:
Load s00ve ievel 2 Boo+ Load shove level 2: Roof = Load shove ievel Roct+ Losd abave level 2
1 Foom 11 Foors
U, oa 040 s
P 0Lk 1523 kigs B=
PE T3k 3694 kips P
P 128km P 6.5 kips P
P= 13660 kims P 6801 ki Pe
Urbalarced Momers, W= Cok Unbalanced Momert, M= L) Unbalanced Moment b1 Urbaanced Moment, M=
ColumnShapss  Widt folumnShage=  Wid's Column Shape= Colurrn Shage=
ColumnDepth= 1400 Column Deaths 10in Coturn Dept Colurer Depsh=
Efectice Length, k= 10 Effective Length, k= 10 Effectve Lengih, Effective Langtn, k=
umnlengn b= 150% Calumn Lergth, L= Boq Calumn Length, L= Colurn Length, L=
Equusient dal losd, = 1365 Equivalert &ial Load. Pug= 630 Equivalers il Load, Pu= Equivalent Axial Load, Pu=
Column Size: W14s132 BP,=1480k Calumn Size: WilaBZ__ QR=Task Column Size: Colurn Size: Wikkiz QF T35k

Note: Refer to final report for gravity column schedule
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N-5 Direction E-W Direction
h; (ft) L (ft) hi (ft) L (ft)
Level (Height above grade of level i} | (Building Length at level i) h;*L; Level |(Height above grade of level i)|(Building Length at level i) h;*L;
1] 121.75 0| 1 o 314.58 0
2 12.54 121.75 1526.75 2 12.54 314.58 3944833
3 23.17 147 3405.99 3 23.17 314.58 7288.819
4 33.79 147 4967.13 4 33.79 314.58 10629.66|
5 44.42 147 6529.74 5 44,42 314.58 13973.64
6 55.04 147 8050.88| 6 55.04 314.58 17314.48]
7 65.67 147 5653.49 7 65.67 314.58 20658.47|
8 76.29 147 11214.63 8 76.29 314.58 23999.31
9 86.92 147 12777.24) 9 86.92 314.58 27343.29
10 57.54 147 14338.38| 10 57.54 314.58 30684.13
11 108.17 147 15500.59 11 108.17 314.58 34028.12]
12 118.79 147 17462.13 12 118.79 314.58 37368.96|
Main roof 130 147 19110| Main roof 120 314.58 40895.4
3= 852.34 124977.35 2= 852.324 268129.1]
L= 146.63 L= 314.58

Building Effective Length, L.¢, used to determine the natural frequency of the building according to
Sect. 26.9 of ASCE 7-10



Velocity Pressure Coefficients, K., and
Velocity Pressures, g,
Level Elevation (ft) K; g,
1 0 0.57 16.40
2 12.54 0.57 16.40
3 23.17 0.66 18.95
4 33.79 0.76 21.87
5 44.42 0.81 23.31
6 55.04 0.85 24.46
7 62.67 0.89 22.61
2 76.29 0.93 26.70
5 86.92 0.96 27.63
10 97.54 0.99 28.45
11 108.17 1.04 29.93
12 118.79 1.04 29.93
Main Roof 130 1.09 31.37
PH Roof 148.5 1.13 34.43
Gust Factor-MWFRS
Variable N-5 Wind E-W Wind
ny=n, 0.544
EC‘FB\- 3.4
- 4,042
Zn‘ear ?E
Iz, mean 0.26
Ly, mean 426.26
U 94.11
Ny 2.46
R, 0.0738
B 0.01
n, 3.46
Ry, 0.247
Levels 1-2 [Levels 3-12 [Levels 1-2 |Levels 3-12
g 8.36 8.36 3.24 3.91
Re 0.112 0.112 0.261 0.22
n, 10.34 13.09 28 28
R, 0.088 0.073 0.035 0.035
R 0.353 0.351 0.527 0.484
0.78 0.78 0.83 0.82
G5 0.861 0.861 0.945 0.926
Gust Factor-Mechnical Penthouse
Variable N-5 Wind E-W Wind
Gr 0.85 0.85

Velocity pressures (above) and gust factors (below) for the MWFRS



Wall Pressure Coeffcients, C;

Description M-5 Wind E-W Wind
Levels 1-2| Levels 3-12 | Levels 1-2 | Levels 3-12
L/B 0.39 0.47 2.58 2.14
Windward Walls 0.8
Side Walls -0.7
Leeward Walls -D.5| -D.5| -0.271 -0.293
Force Coefficient, C;
Description | MN-5 Wind | E-W Wind
Mechnical Penthouse
h/D | 1.32 1.32
Roof Pressure Coefficients, Cp
Description | M-S Wind | E-W wind
h/L 0.88 0.41
0toh/2 -1.204 -0.9
hf2toh -0.748 -0.9
hto 2h -0.652 -0.5
=2h N/A -0.3

Pressure coefficients




CASE3 WIND LOAD
Wind Forces - N-5 Direction| Wind Forces - ENY Direction
Story Force Story Force
Floor [Kips) Floor [Kips)
PH Roof 107.11 PH Roof 32.07
Main Roof 44.01 Main Roof 20.68
12 36.77 12 36.57
11 85.53 11 35.04
10 24.29 10 35.32
5 22.30 5 34.32
2 20.81 = 33.57
7 79.07 7 32.69
& 77.08 E 31.70
5 75.09 5 30.70
4 72.86 4 29.57
3 £69.13 3 27.42
2 70.01 2 22.42
1 36.69 1 11.70

CASE 2 WIND LOAD
Wind Forces - M-5 Direction Wind Forces - E-WY Direction|
Story Force in. Story Force M
Floor [Kips) (k=) [Kips) [t}
PH Roof 107.11 3210.7 32.07 287.8
Main Roof 4401 2076.5 20.68 455.9
12 86.77 4054.5 36.57 806.3
11 85.53 4035.9 35.54 792.5
10 24.29 3977.2 35.32 7787
9 82.30 3283.4 34.32 756.7
8 20.81 3212.1 33.57 740.2
7 79.07 37310 32.69 7209
& 77.08 3637.3 31.70 598.9
5 75.09 3543.5 30.70 &676.9
4 71.86 3437.5 29.57 552.1
3 65.13 3262.1 27.42 &504.6
2 70.01 3302.7 22.42 409.5
1 36.69 1731.3 11.70 213.7

CASE4 WIND LOAD

Wind Forces - N-5 Direction

Wind Forces - E-W Direction

Story Force M Story Force in. Myt Mo

Floor [Kips) [k-ft) [Kips) [t} [k}
PH Roof 20.41 2410.1 24.07 216.1 2626.2
Main Roof 33.03 1558.8 15.52 342.2 1501.0
12 65.14 3073.6 27.45 605.2 36T7E.5
11 64.20 3029.6 26.98 5849 3624.5
10 63.27 2885.6 26.51 GE4.6 3570.1
g 61.78 2915.2 25.76 568.0 3483.2
=) 60.66 2862.4 25.20 55L& 3418.0
7 55.35 2800.8 24.54 541.2 3341.9
& 57.86 2730.4 23.79 5246 3255.0
5 56.37 2660.0 23.04 508.1 3168.1
4 54.69 2580.8 22.20 489.5 3070.2
E 51.89 2448.7 20.58 453.9 2502.6
2 52.56 2480.0 16.83 307.4 2787.4
1 27.54 1295.6 8.78 160.4 1460.0

Story forces for wind load cases 2 through 4
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Building Effective Length, Log

N-5 Direction E-W Direction
h; (ft) L (ft) h; (ft) L (ft)
Level (Height above grade of level i) |(Building Length at level i) hi*L; Level |({Height above grade of level i)| (Building Length at level i) h*L;

1 ] 121.75 0 1 ] 314.58 0]

2 15 121.75 1826.25 2 15 314.58 4718.7]

3 30 147 4410 3 30 314.58 9437.4

4 45 147 6615 4 45 314.58 14156.1

5 60 147 8820 5 60 314.58 18874.5]

6 75 147 11025 6 75 314.58 23593.5

7 £l 147 13230 7 90 314.58 28312.2]

) 105 147 15435 ) 105 314.58 33020.9

9 120 147 17640 9 120 314.58 37749.6
10 135 147 15845 10 135 314.58 42468.3
11 150 147 22050 1 150 314.58 47187
12 165 147 24255 12 165 314.58 51505.7]
Main roof 180 147 26460 Main roof 180 314.58 56624.4
3= 1170 171611.25 = 1170 368058.6]

L= 146.68 L= 314.58

Building Effective Length, L., used to determine the natural frequency of the building according to
Sect. 26.9 of ASCE 7-10

Velocity Pressures, o,

Velocity Pressure Coefficients, K, and

Level

[ R T T N

= e
[ =]

12
Main Roof
PH Roof

Elevation (ft}
]
15
30
45
60
75
30
105
120
135
150
165
130
198.5

K:
0.57
0.57
0.70
0.81
0.85
0.932
0.96
1.04
1.04
1.09
113
117
1.17

1.2

9:
16.40
16.40
20.14
23.31
24.46
26.76
27.63
29.93
29.93
31.37
32.52
33.67
33.67
36.56

Gust Factor-MWFRS
Variable M-S Wind E-W Wind

ny=ng 0.417

E5=E, 3.4
Er 3.976

Zrnesn 108

I, mean 0.246

Lz, mean 475.1

Vz,mean 102.1
Ny 1.54
Ry 0.0908
B 0.01
n, 3.38
Rs 0.252

Levels 1-2 |Levels 3-12 |Levels 1-2 |Levels 3-12
g, 591 5.91 2.29 2.76
Rg 0.155 0.155 0.343 0.297
L 7.66 9.25 19.79 19.79
R, 0.122 0.102 0.0492 0.0493
R 0.456 0.453 0.659 0.613
Q 0.78 0.78 0.82 0.817
G 0.895 0.854 0.9%4 0.972
Gust Factor-Mechnical Penthouse
Variable M-S Wind E-W Wind

Gs 0.85 0.85

Velocity pressures (left) and gust factors (right) for the MWFRS



Wall Pressure Coeffcients, C,

Roof Pressure Coefficients, Cp
Description | N-S Wind | E-W wind
h/L 1.22 0.57
0toh/2 -1.3 -0.956
hf2toh -0.7 -0.872
hto2h N/A -0.528
=2h N/A N/A

Description M-S Wind E-W Wind
Levels 1-2 | Levels 3-12 | Levels1-2 | Levels 3-12
L/B 0.39 0.47 2.58 2.14
Windward Walls 0.8
Side Walls -0.7
Leeward Walls -0.5 -D.5| -0.271 -0.293
Force Coefficient, C;
Description | M-S Wind | E-W Wind
Mechnical Penthouse
h/D | 1.33 1.33

Pressure coefficients
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Appendix C: Seismic Load Calculations
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Existing Concrete System Seismic Load Analysis
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Seismie analysis Teeh | prse t of §

e | whepl: ke class > gutn i seckechaicsl regort, "C" Cuery dense 5ol snd  herd rock, Fam
teie 22,941
sheps: Spectrsl recpanse accelerstion
atr sherd periade, S5 =2 Gam Fig 2241, 5= 0.0

at | - secsad pened, 5, = From Fig 212 , 5 %08
step3: sile cefficreals snd aduckd mepmun eoudeed E @ spechal response
actelershon parcirnlers
fom table 1LY -1
sﬁ’:Rss

with S c2is aad sile class C
Fash2 =3 Smy = LicCozo) s o

w— fom Inble Mn-g
Sm, = Fys,

with 5, c 0.4 and sile class C
Fyz 3 =) m, T LYo 06)z 90

Hepl : Desipn Spectval responce occelersion povamelers b shork perisds + Sos, and
e I-fec. period | 5,  For 5% dump =3 Frem Rech Uy
5 = z/’ Smme = iy Loan)e s
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Existing Superstructure Weight

Floor Weight Calculations
Floor Area  |Perimeter |8" slab weight |Superimposed DL | Curtain Wall | Total Weight
(ft%) (ft) (psf) (psf) Weight (plf) (Kips)
2 31889.00 8346 100 10 250.00 3716
3 34289.00 914 6 100 10 250.00 4000
4 34289.00 [ H46 100 10 250.00 4000
b 34289.00 | 9146 100 10 250.00 4000
B 34289.00 914 6 100 10 250.00 4000
7 34289.00 914 6 100 10 250.00 4000
g 34289.00 [ H46 100 10 250.00 4000
9 34289.00 | 9146 100 10 250.00 4000
10 34289.00 914 6 100 10 250.00 4000
11 34289.00 914 6 100 10 250.00 4000
12 34289.00 [ H46 100 10 250.00 4000
Main Roof | 34289.00 | 9146 100 10 250.00 4000
PH Roof | 7181.00 381.8 100 b MNIA, 754
Total Floor Weight= 48474
Typical Floor Column Weight (4th Level)
Size Length Unit Weight | Volume | Weight
{in x in) Quantity Clear Span(ft)| {Ibs/t®) ift) [Kips)
18%36 4 9.96 150 179.25 26.89
16%32 7 9.96 150 247.85 37.18
18%28 1 9.96 150 34.85 523
18%42 3 9.96 150 156.84 23.53
24X30 ] 9.96 150 298.75 44.31
24%24 10 9.96 150 398.33 59.75
24 dia 12 9.96 150 375.2 56.28
16%48 2 9.96 150 106.22 15.93
16X66 1 9.96 150 73.03 10.95
14%48 2 9.96 150 92.94 13.94
12X24 ] 9.96 150 99.58 14.94
22¥26 1 9.96 150 39.56 5.93
20.5%24 1 9.96 150 34.02 510
22¥24 1 9.96 150 36.51 5.48
14X96 1 9.96 150 92.94 13.94
24¥36 2 9.96 150 119.50 17.93
28X28 3 9.96 150 162.65 24.40
12%48 1 9.96 150 39.83 5.98
11%24 4 9.96 150 73.03 10.95
16X96 1 9.96 150 106.22 15.93
14X66 1 9.96 150 63.90 9.58
28 dia g 9.96 150 340.5 51.07
18X64 1 9.96 150 79.67 11.95
Column Weight per floor (11 total firs)= 488
Total Column Weight= 5365
Typical Floor Drop Panel Weight (4th Level}
Size Thickness |Unit Weight |Volume Weight
{in x in) Quantity (in) {Ibs/it®) ift) [Kips)
Continuous Drop (around
36 wide perimeter of all floors) 3.50 150 800.28 120
min. 68X68 40 8.00 150 856.3 128
Drop Panel Weight per floor (11 total firs}= 248
Total Drop Panel Weight= 2733
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Seismee enalysis Pose 2 of g
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Building weight :
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New Steel Superstructure Weight

Grawty Beam Wel

ht (Typical Floor- 3rd Level)

Gravity Beam Weight (2nd Level)

Bay Size Quantity Span Unit Weight | Weight Bay Size Quantity Span Unit Weight| VWeight
ift) (Ibift) (Kips) ift) (o) | (Kips)
25-6" W16x26 15 285 26 11.12 286" | W16x26 9 285 26 6.67
g0 W18x40 7 35 40 9.80 350" | W18x40 7 35 40 9.80
Jo-0" W12x19 3 30 19 1.71 300" | W12x19 3 30 19 1.71
W12:x19 6 45 19 0.51 W12x19 6 45 19 0.51
W12x19 2 14 19 0.53 W12x19 2 14 19 0.53
W1Bx31 10 30 3 9.30 W1Bx31 10 30 k) 9.30
194" W12x19 4 19.33 19 1.47] 194" | W12x19 4 19.33 19 1.47]
250" W14x22 9 25 22 4.95 250" | W14x22 9 25 22 4.95
17-6" W10x15 6 175 15 1.58 176" | W10x15 6 175 15 1.58
W12x19 2 175 19 0.67 W12x19 2 175 19 0.67
426" W21x44 1 36 44 1.58 426" | W21x44 1 36 44 1.58
W21x44 1 31.33 44 1.38 W21x44 1 44 44 1.94
380" WH18x35 1 33 35 1.16 380" | W1Bx35 1 33 35 1.16
WH16x26 1 284 26 0.74 W16x26 1 284 26 0.74
W14x22 1 235 22 0.52 W14x22 1 235 22 0.52
244" W16x26 1 24.33 26 0.63 244" | W16x26 1 24.33 26 0.63
W12x22 2 24.33 22 1.07] WH2x22 2 24.33 22 1.07]
W12x16 1 24.33 16 0.39 0 0 0 0 0.00
16-6" W10x15 8 16.5 15 1.98 166" | W10x15 8 16.5 15 1.98
30 W14x26 1 k3| 26 0.81 310" | W14x26 1 3 26 0.81
W16x26 7 k)| 26 5.64 W16x26 6 3 26 4.84
W1bx31 7 31 31 6.73 W1Bx31 7 31 31 6.73
Total Beam Weight per floor {11 typical framing levels)= 64.2 Total Beam Weight Suppprting Level 2= 59.2
Total Beam Weight on Levels 3-Main Roof 707
Gravity Girder Weight (Typical Floor- 3rd Level) Gravity Girder Weight (2nd Level)
Bay Size Quantity Span Unit Weight | Weight Bay Size Quantity Span Unit Weight| Weight
() (Ibit) (Kips) (f) (o) | (Kips)
40-0" W24x76 1 40 76 3.04 286" | W21x50 1 285 50 143
W24x55 1 40 55 220 W21x44 1 28.5 44 1.25
28-6" W21x50 1 28.5 50 143 300" | W21x50 1 30 50 1.50
W21x44 1 28.5 44 0.00 W21x44 1 30 44 1.32
30-0" W21x50 1 30 50 1.50 W16x26 2 30 26 1.56
W21x44 1 30 44 132 W15x40 1 30 40 1.20
W16x26 2 30 26 1.56 W14x22 3 30 22 1.98
W18x40 1 30 40 1.20 W12x19 2 30 22 1.32
W14x22 3 30 22 1.98 W24x55 1 30 55 1.65
W12x19 2 30 22 132 41-0" | W2Tx84 5 1M 84 17.22
W24x55 1 30 55 1.65
41-0" W27x84 5 1M 84 17.22 \W24x58 4 4 68 .15
W24x68 4 1M 68 11.15 200" | W1bx31 3 2 N 223
240" 30-0" | W21x44 2 30 44 2.64
WSt 3 A A 22 35-0" | W2Tx84 1 35 84 2.94
300" W21x44 2 30 44 264 440" | W24x76 1 44 76 3
35-0" W27x84 1 35 84 2.94 Total Girder Weight Supporting Level 2= 52.7
440" W24x76 1 44 76 3
Total Girder Weight per floor {11 typical framing levels)= 56.7]
Total Girder Weight on Levels 3-Main Roof 624




Moment Frame A.1 Beam Weight
Bay Size Quantity Span Unit Weight | Weight
(ft) (Ib/At) (kips)

26-6" W21x48 1 28.5 48 1.37]
W27x129 2 28.5 129 7.35
W27X146 4 285 146 16.64
W2TX161 1 285 161 459
W2TX178 1 28.5 178 5.07]
W27X194 1 28.5 194 5.53
W30x90 2 285 90 513

Total Weight =[ 46
17-6" W16x26 10 17.5 26 4.55
W27x129 8 17.5 129 18.06
W2Tx146 10 17.5 146 25.55
W27x161 8 17.5 161 22.54
W2Tx178 4 17.5 178 12.46
W2Tx194 15 17.5 194 50.93
W30x90 5 17.5 90 7.88

Total Weight =[ 142
250" W27x84 1 25 84 210
W27x129 6 25 129 19.35
W2Tx146 5 25 146 18.25
W2Tx161 5 25 161 20.13
W2Tx178 2 25 178 8.90
W27x194 4 25 194 19.40
W30x90 1 25 90 225

Total Weight = 90
30-0 W21x62 2 30 62 372
W2T7x84 2 30 84 5.04
W27x129 7 30 129 27.09
W2Tx146 15 30 146 65.70
W2Tx161 2 30 161 9.66
W2Tx178 1 30 178 5.34
W2Tx194 3 30 194 17.46
W30x99 4 30 99 11.88

Total Weight = 146

Total Beam Weight in Moment Frame A.1= 424




Moment Frame B Beam Weight

Bay Size CQuantity Span Unit Weight Weight
(ft}) (It} (kips)
286" W21x48 1 285 48 1.37]
W2TxB4 1 285 34 2.39
WaTK129 2 285 129 7.35
W2TK146 3 285 145 12.48
W2TH161 2 285 161 9.18
W2Tx194 2 285 194 11.08
Wa0xE0 1 285 50 257
Total Weight= || 46
35-0" W2Tx84 1 35 34 2.94
W27x129 2 35 129 9.03)
WaTx146 5 s 145 30.65
W2Tx194 1 35 194 579
W30xE0 1 s 50 3.15
W30x99 1 35 99 3.47
Total Weight= 7 58
194 W27x129 3 19.33 129 7.48
WaTx146 4 19.33 145 11.29
W2Tx181 2 19.33 161 522
W2Tx178 1 19.33 178 3.44
W2Tx194 10 19.33 194 37.50
W30x30 z 19.33 50 3.48
W30x99 2 19.33 99 3.83
Total Weight= 7 73
10-8 W2TxB4 2 10.67 34 1.79)
WaTx129 3 10.67 129 413
W2Tx146 4 1067 145 523
W2Tx161 2 10.67 161 3.44
W2Tx194 5 10.67 194 10.35
W30xE0 1 10.67 80 0.96
W30xa9 g9 1067 99 9.51
Total Weight= [ 35
475" W24x104 1 42,5 104 4
Wadx117 b 425 17 10
W24x146 2 425 145 12
W27x129 1 42.5 129 5
W27x146 12 425 145 74
WaTx161 4 425 161 27
W2Tx178 1 425 178 8
W2Tx194 1 42.5 194 8
Total Weight = [ 150
30-0° W2TxB4 2 20 24 3
W2Tx129 z 30 129 8
W2Tx146 4 30 146 18
W2Tx161 1 30 161 5
WaTx178 1 20 194 5
W2Tx194 1 30 194 5
W30x30 1 30 90 3
W30x89 1 30 59 3
Total Weight = 52
Total Beam Weight in Moment Frame B = 414




Moment Frame E Beam Weight
Bay Size Quantity Span Unit Weight | Weight
(ft) (Ibift) (kips)
28-6" W21x55 1 285 55 1.57
W2Txa4d 1 285 a4 238
W2TX129 3 285 129 11.03
W2TXK 146 5 28.5 146 20.81
Wa2Tx161 3 28.5 161 1377
WaTx178 3 28.5 178 15.22
W27x194 4 28.5 194 2212
W3a0x99 2 28.5 99 5.64
Total Beam Weight in Moment Frame E = 93
Moment Frame 1 Beam Weight
Bay Size Quantity Span Unit Weight | Weight
(ft) (Ibt) (kips)
41-0" Wadx104 11 41 104 4580
Wedx131 1 131 131 1716
Total Weight = G4
30-0" W21x55 1 30 55 1.65
WaTx84 11 30 a4 2772
Total Weight = 28
28-6" W27x84 12 28.5 a4 2873
Total Weight = 24
40-0" Wadx104 11 40 104 4576
Total Weight = 46
Total Beam Weight in Moment Frame 1= 168
Moment Frame 1° Beam Weight
Bay Size Cluantity Span Unit Weight | Weight
(ft) (1) (kips)
35-0" W27X34 3 35 a4 g.82
W27x129 7 35 129 31.61
W30x99 2 35 99 6.93
Total Weight = 47
30-0" W2Tx84d 5 30 a4 12 60
WaTx128 14 30 129 5418
W30x90 2 30 a0 5.40
W30x99 3 30 2] 8.1
Total Weight = a1
24-0" W27x84 3 24 24 6.05
W27x129 3 24 129 929
W2Tx146 4 24 146 14.02
W3a0x99 2 24 99 475
Total Weight = 34
Total Beam Weight in Moment Frame 1"'= 163




Moment Frame Column Weight

Size CQuantity Span - 2 tier Unit Weight Weight

[Tty (Ibs/ft) (Kips)
W1dxd3 1 30.00 43 1.29
Wdx183 53 30.00 193 306.87
Widx211 19 30.00 211 120,27
Wdx233 23 30.00 233 180,77
W14x257 54 30.00 257 416.34
W14x2383 10 30.00 233 24.90
Wdx311 45 30.00 311 42518
Wdx342 6 30.00 342 61.58
W14x3T0 2 30.00 370 22.20
W14x500 1 30.00 500 15.00
W14x550 4 30.00 350 55.00
W14xB05 2 30.00 605 35.30
W1dxB55 ] 30.00 665 159.60
W14x730 11 30.00 730 240.50

Total Column Weight in Moment Frames = 2121
Bracing Weight

Size Quantity Span Unit Weight Weight

(Tt (bs/ft) (Kips)
WiEx15 ] 33.54 15 2.52
WiEx28 1 33.54 28 0.94
WiEx31 6 33.54 3 G6.24
WiEx35 1 33.54 35 117
W10x39 2 33.54 39 262
W1lx4s 3 33.54 45 453
W10x49 6 35.25 49 10.35
WOTT 4 33.54 7 10.33
W12x35 1 33.54 35 117
W12x35 1 35.25 35 1.23
W12x53 3 33.54 53 533
W1Zx528 5 33.54 58 973
W12xB5 3 33.54 65 6.54
W12xB5 1 35.25 65 225
WZwr2 1 33.54 T2 2.41
W 28T 2 33.54 87 5.34
W12x06 2 33.54 ] 6.44
W1Zx108 2 33.54 106 7.1
W12x120 4 33.54 120 16.10
W12x138 4 33.54 136 18.25
W12x152 2 33.54 152 10.20
W12x1T0 2 33.54 170 11.40
W12x190 1 33.54 190 6.37
W1Z=210 4 33.54 210 28.17
W12w230 1 33.54 230 7.7T1
W12x252 3 33.54 252 25.35
W1Z=2T9 2 33.54 279 18.72
W12x305 1 33.54 305 10.23
W12x336 23 33.54 336 259.20
W1dx193 7 33.54 193 45.31

Total Bracing Weight = 544

|Total Superstructure Weight= 5713 |
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Detailed Superstructure Cost

GRAVITY BEAMS
Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost Span (ft) Total
05 12 23.75 2700 W16x26 LF. 174 §20.50 §3,567.00 $4.50 $783.00 $2.49 $433.26 28.5 $136,323
05 12 23,75 3500 W18x40 LF. 84 §55.00 §4,620.00 $4.07 $341.88 $1.69 $141.96 35 $178,634
300" 0512 23.75 1300 W12x19 * L.F. 36 $26.13 $940.50 $3.07 $110.52 51.70 $61.20 30 533,367
05 12 23,75 1300 W12x19 LF. 72 §26.13 $1,881.36 $3.07 $221.04 $1.70 $122.40 4.5 $10,012
0512 23.75 1300 W12x19 L.F. 24 $26.13 §627.12 $3.07 $73.68 51.70 $40.80 14 510,382
0512 23.75 2900 W16x31 L.F. 120 $42.50 §5,100.00 $3.00 $360.00 $1.66 $199.20 30 $169,776
194" 05 12 23,75 1300 Wi2x19 LF. 48 §26.13 §1,254.24 $3.07 $147.36 $1.70 $81.60 19.33 $28,670
0512 23.75 1300 W14x22* L.F. 108 $30.50 $3,294.00 $3.07 $331.56 51.70 $183.60 25 $95,229
05 12 23,75 0620 W10x15 LF. 72 §20.50 $1,476.00 $4.50 $324.00 $2.49 $179.28 17.5 $34,637
05 12 23.75 1300 W12x19 L.F. 24 $26.13 $627.12 $3.07 $73.68 $1.70 $40.80 17.5 512,978
42'-5" 0512 23.75 4100 W21xdd L.F. 12 $60.50 $726.00 $3.67 $44.04 $1.53 $18.36 36 $28,382
05 12 23.75 4100 W2lx44 LF. 12 §60.50 $726.00 $3.67 $44.04 $1.53 $18.36 31.33 $24,701
38'-0" 0512 23.75 3300 W18x35 L.F. 12 $48.00 §576.00 $4.07 $48.84 51.69 $20.28 33 521,289
05 12 23,75 2700 W16x26 L.F. 12 $36.00 $432.00 $2.07 $24.84 $1.50 $18.00 284 513,485
05 12 23.75 1300 W14x22 LF. 12 §30.50 $366.00 $3.07 $36.84 $1.70 $20.40 23.5 $9,946
244" 05 12 23,75 2700 W16x26 LF. 12 $36.00 $432.00 $2.07 $24.84 $1.50 $18.00 24.33 $11,553
0512 23.75 1300 W12x22 LF. 24 $30.50 §732.00 $3.07 $73.68 51.70 $40.80 24.33 520,595
16'-6" 05 12 23,75 0620 W10x15 L.F. 96 $20.50 $1,968.00 $4.50 $432.00 $2.49 $239.04 16.5 543,544
310" 0512 23.75 2700 W14x26 L.F. 12 $36.00 $432.00 $2.73 $32.76 $1.51 $18.12 31 $14,963
0512 23.75 2700 W16x26 L.F. 72 $36.00 $2,592.00 52.07 $149.04 51.50 $108.00 31 588,320
05 12 23,75 2500 W16x31 L.F. 84 §42.50 §3,570.00 $3.00 $252.00 $1.66 $139.44 31 $122,805
Total Gravity Beam Cost $1,109,598
GRAVITY GIRDERS
Bay Cost Code Item Units | Quantity | Mat'l Unit Cost [ Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost Span (ft) Total
400" 05 12 23,75 5500 W24x76 LF. 11 $105.00 $1,155.00 §3.52 $38.72 $1.46 $16.06 40 48,391
05 12 23.75 4900 W24x55 L.F. 11 $75.50 5830.50 $3.52 $38.72 $1.46 $16.06 40 $35,411
28'-6" 0512 23.75 4300 W21x50 L.F. 12 $69.00 $828.00 $3.67 $44.04 $1.52 $18.24 28.5 $25,373
05 12 23.75 4100 W2lxd LF. 12 $60.50 $726.00 $3.67 $44.04 §1.53 $18.36 28.5 §22,463
300" 0512 23.75 4300 W21x50 L.F. 12 $69.00 5828.00 53.67 544,04 §1.52 $18.24 30 $26,708
0512 23.754100 W21xdd L.F. 12 $60.50 $726.00 $3.67 $44.04 $1.53 $18.36 30 $23,652
05 12 23.75 2700 W16x26 L.F. 24 $36.00 $864.00 $2.07 $49.68 $1.50 $36.00 30 $28,490
0512 23.75 3500 W18x40 L.F. 12 $55.00 $660.00 54.07 548.84 $1.69 $20.28 30 §21,874
0512 23.75 1300 Wi14x22* LF. 36 $30.50 $1,098.00 $3.07 §110.52 $1.70 $61.20 30 38,092
0512 23.75 1300 Wi12x19 * L.F. 24 $26.13 $627.00 $3.07 $73.68 $1.70 $40.80 30 §22,244
05 12 23.75 4300 W24x55 LF. 12 $75.50 $906.00 §3.52 §42.24 $1.46 §17.52 30 §28,973
410" 05 12 23.75 5800 W27x84 L.F. 60 $116.00 $6,960.00 $3.28 5$196.80 $1.36 $81.60 41 §296,774
051223.75 5300 W27x68 L.F. 26 $93.50 $2,431.00 $3.52 $91.52 $1.46 $37.96 41 $104,980
240" 05 12 23.75 2900 Wi6x31 LF. 25 $42.50 §1,062.50 $3.00 $75.00 $1.66 $41.50 24 28,296
300" 05 12 23.75 4100 W2lxad LF. 24 $60.50 §1,452.00 $3.67 $88.08 §1.53 $36.72 30 §47,304
35'-0" 0512 23.75 5800 W27x84 L.F. 12 $116.00 $1,392.00 $3.28 $39.36 $1.36 $16.32 35 $50,669
440" 05 12 23,75 5500 W24x76 L.F. 12 $105.00 §1,260.00 $3.52 §42.24 $1.46 $17.52 44 §58,063
Total Gravity Girder Cost $907,770




MOMENT FRAME A.1 BEAMS/GIRDERS

Bay Cost Code ltem Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost Span (ft) Total
286" 05 12 23.75 4300 W21x48* L.F. 1 $66.00 $66.00 53.67 $3.67 51.52 51.52 28.5 52,029
0512 23,75 5940 W27x129 LF. §177.38 $354.75 §3.39 $6.78 §1.41 $2.82 28.5 $10,384
05 12 23.75 5940 W27X146 L.F. 4 $201.00 $804.00 §3.39 $13.56 §1.41 $5.64 28.5 $23,461
05 12 23.75 5960 W27X161 L.F. 1 $221.00 $221.00 53.39 $3.39 51.41 51.41 28.5 56,435
05 12 23,75 5960 W27X178" LF. 1 §244,75 $244,75 §3.39 $3.39 §1.41 $1.41 28.5 $7,112
05 12 23.75 5960 W2TX194% L.F. 1 $266.75 $266.75 §3.39 $3.39 §1.41 $1.41 28.5 $7,739
0512 23.75 6100 W30x90* L.F. 2 $123.75 $247.50 $3.25 $6.50 $1.35 $2.70 28.5 §7,316
176" 05 12 23.75 2700 W16x26 L.F. 10 $36.00 $360.00 §2.70 $27.00 $1.50 $15.00 17.5 $7,035
0512 23,75 5940 W27x129 LF. 8 §177.38 §1,419.00 §3.39 §27.12 §1.41 $11.28 17.5 $25,505
05 12 23.75 5940 W27X146 L.F. 10 $201.00 $2,010.00 §3.39 $33.90 §1.41 $14.10 17.5 $36,015
05 12 23.75 5960 W27X161 L.F. 8 $221.00 51,768.00 53.39 $27.12 51.41 $11.28 17.5 [ $31,612
05 12 23,75 5960 W27X178 LF. 4 §244.75 $979.00 §3.39 $13.56 §1.41 $5.64 17.5 $17,469
05 12 23.75 5960 W27X194 L.F. 15 $266.75 $4,001.25 §3.39 $50.85 §1.41 $21.15 17.5 $71,282
0512 23.75 6100 W30x30 LF. 5 5123.75 $618.75 53.25 516.25 51.35 $6.75 17.5 511,231
250" 05 12 23,75 5800 W27x84 LF. 1 $116.00 $116.00 §3.28 $3.28 $1.36 $1.36 25 $3,016
05 12 23.75 5940 W27x129 L.F. 6 $177.38 §1,064.25 §3.39 $20.34 §1.41 $8.46 25 $27,326
0512 23.75 5940 W27x146 L.F. 5 5201.00 51,005.00 53.39 516.95 51.41 §7.05 25 525,725
05 12 23,75 5960 W27x161 LF. 5 $42.50 $212.50 $3.00 $15.00 $1.66 $8.30 25 $5,895
05 12 23.75 5960 W27x178 L.F. 2 $244.75 $489.50 §3.39 $6.78 §1.41 $2.82 25 $12,478
05 12 23.75 5960 W27x194 L.F. 4 £266.75 $1,067.00 $3.39 513.56 $1.41 $5.64 25 $27,155
05 12 23.75 6100 W30x90 LF. 1 $123.75 $123.75 §3.25 $3.25 §1.35 $1.35 25 43,209
300" 0512 23,75 4500 W21x62 LF. 2 $85.50 $171.00 §3.77 §7.54 §1.56 §3.12 30 $5,450
05 12 23.75 5800 W2Tx84 L.F. 2 $116.00 $232.00 §3.28 $6.56 $1.36 $2.72 30 $7,238
05 12 23.75 5940 W27x129 L.F. 7 $177.38 51,241.63 53.39 $23.73 51.41 $9.87 30 438,257
0512 23,75 5940 W27x146 LF. 15 §201.00 §3,015.00 §3.39 $50.85 §1.41 $21.15 30 $92,610
05 12 23.75 5960 W2Tx161 L.F. 2 $221.00 $442.00 §3.39 $6.78 §1.41 $2.82 30 $13,548
05 12 23.75 5960 W27x178 L.F. 1 5244.75 5244.75 53.39 $3.39 51.41 51.41 30 57,487
05 12 23,75 5960 W27x194 LF. 3 $266.75 $800.25 §3.39 $10.17 §1.41 $4.23 30 $24,440
05 12 23.75 6100 W30x39 L.F. 4 $136.00 $544.00 §3.25 $13.00 §1.35 $5.40 30 516,872
Total Moment Frame A.1 Beam/Girder Cost 4$575,329




MOMENT FRAME B BEAMS/GIRDERS

Bay Cost Code ltem Units |Quantity[Mat'l Unit Cosf) Mat'l Cost [Labor Unit Cosflabor Cost|Equip. Unit CosfjEquip. Cost| Span (ft) Total
285" 05 12 23.75 4300 W21x45* L.F. 1 566.00 566.00 53.67 53.67 5152 5152 285 52,029
05 12 23.75 5800 W2TxB4 L.F. 1 5116.00 5116.00 $3.28 $3.28 5136 51.36 285 53,438
05 12 23.75 5940 W2Tx1258* L.F. 2 $5177.38 535475 $3.39 56.78 5141 52.82 285 510,384
05 12 23.75 5940 W2TK 145 L.F. 3 $201.00 5603.00 $3.39 51017 5141 54.23 285 r 517,596
05 12 23.75 5960 W2TX181 L.F. 2 $221.00 $442.00 $3.39 5678 5141 52.82 285 512,871
05 12 23.75 5960 W2TK 194 L.F. 2 5266.75 $533.50 $3.39 56.78 5141 52.82 285 515,478
05 12 23.75 6100 W3lx50* L.F. 1 $123.75 $123.75 $3.25 $3.25 51.35 51.35 28.5 53,658
35-07 05 12 23.75 5800 W2TxB4 L.F. 1 5116.00 5116.00 $3.28 $3.28 5136 51.36 35 54,222
05 12 23.75 5940 W2Tx129 L.F. 2 5177.38 5354.75 53.39 56.78 5141 52.82 35 512,752
05 12 23.75 5940 W2Tx145 L.F. ] 5201.00 $1,206.00 $3.39 520.34 5141 58.46 35 543,218
05 12 23.75 5960 W2Tx194 L.F. 1 5266.75 5266.75 $3.39 $3.39 5141 51.41 35 r 59,504
05 12 23.75 6100 W30x50 L.F. 1 512375 512375 53.25 53.25 51.35 51.35 35 54,492
05 12 23.75 6100 W30x55 L.F. 1 $136.00 $136.00 $3.39 $3.39 51.35 51.35 35 54,926
15-4" 05 12 23.75 5940 W2Tx129 L.F. 3 $5177.38 $532.13 $3.39 51017 5141 54.23 19.33 510,564
05 12 23.75 5940 W2Tx145 L.F. 4 $201.00 5804.00 $3.39 513.56 5141 55.64 19.33 515,912
05 12 23.75 5960 W2Tx161 L.F. 2 $221.00 5442.00 $3.39 56.78 5141 52.82 19.33 58,729
05 12 23.75 5960 W2THKATE* L.F. 1 524475 524475 $3.39 $3.39 5141 51.41 19.33 54,824
05 12 23.75 5960 W27x194 LF. 10 5266.75 $2,667.50 53.39 533.90 5141 514.10 19.33 552,491
05 12 23.75 6100 W30x50 L.F. 2 512375 $247.50 53.25 $6.50 51.35 $2.70 19.33 54,962
05 12 23.75 6100 W30x55 L.F. 2 $136.00 $272.00 $3.39 56.78 51.35 $2.70 19.33 55,441
10°-8" 05 12 23.75 5800 W2TxB4 L.F. 2 5116.00 $232.00 $3.28 56.56 5136 5272 10.67 52,574
0512 23.75 5940 W2Tx129 L.F. 3 5177.38 $532.13 $3.39 51017 5141 54.23 10.67 55,831
05 12 23.75 5940 W2Tx145 L.F. 4 $201.00 5804.00 $3.39 513.56 5141 55.64 10.67 58,784
05 12 23.75 5960 W2Tx161 L.F. 2 $221.00 5442.00 $3.39 56.78 5141 52.82 10.67 54,819
05 12 23.75 5960 W2Tx194 L.F. 5 5266.75 51,333.75 $3.39 516.95 5141 57.05 10.67 514,487
05 12 23.75 6100 W3lx50 L.F. 1 512375 512375 $3.25 53.25 51.35 51.35 10.67 51,369
05 12 23.75 6100 W30x55 L.F. 9 5136.00 $1,224.00 $3.39 $30.51 51.35 512.15 10.67 513,515
425" 05 12 23.75 5740 W2dx104 L.F. 1 5143.00 5143.00 5372 5372 51.54 51.54 425 56,301
05 12 23.75 5760 W2 117 L.F. 2 5161.00 $322.00 5372 57.44 51.54 53.08 425 514,132
05 12 23.75 5780 W24x145 L.F. 2 $201.00 $5402.00 5372 57.44 51.54 $3.08 425 517,532
05 12 23.75 5940 W2Tx129 L.F. 1 $5177.38 5177.38 $3.39 $3.39 5141 51.41 425 57,742
05 12 23.75 5940 W2Tx145 L.F. 12 5201.00 $2,412.00 $3.39 540.68 5141 516.92 425 5104,958
05 12 23.75 5960 W2Tx161 L.F. 4 $221.00 58B4.00 $3.39 513.56 5141 55.64 425 538,386
05 12 23.75 5960 W2Tx178 L.F. 1 524475 524475 $3.39 $3.39 5141 51.41 425 510,606
05 12 23.75 5960 W2Tx194 L.F. 1 5266.75 5266.75 53.39 53.39 5141 5141 425 511,541
30-07 05 12 23.75 5800 W2TxB4 L.F. 2 5116.00 $232.00 $3.28 56.56 5136 5272 30 57,238
05 12 23.75 5940 W2Tx129 L.F. 2 $5177.38 535475 $3.39 56.78 5141 52.82 30 510,931
05 12 23.75 5940 W2Tx145 L.F. 4 $201.00 5804.00 $3.39 513.56 5141 55.64 30 524,696
05 12 23.75 5960 W2Tx161 L.F. 1 $221.00 $221.00 $3.39 $3.39 5141 5141 30 56,774
05 12 23.75 5960 W2Tx178 L.F. 1 524475 524475 $3.39 $3.39 5141 51.41 30 57,487
05 12 23.75 5960 W2Tx194 L.F. 1 5266.75 5266.75 $3.39 $3.39 5141 51.41 30 58,147
05 12 23.75 6100 W30x50 L.F. 1 512375 512375 53.25 53.25 51.35 51.35 30 53,851
05 12 23.75 6100 W30x55 L.F. 1 5136.00 5136.00 53.39 53.39 51.35 51.35 30 54,222
Total Frame B Beam/Girder Cost $583.416




MOMENT FRAME C BEAMS/GIRDERS.

Bay Cost Code Item Units |Quantity[Mat'l Unit Cost] Mat'l Cost [Labor Unit Cosf)Labor Cost|Equip. Unit Cost{Equip. Cost| Span [ft) Total
286" 05 12 23.75 4300 W21x45* LF. 1 $66.00 $66.00 $3.67 $3.67 $1.52 $1.52 28.5 $2,029
05 12 23.75 5940 W2Tx128* LF. 2 $177.38 $354.75 $3.39 $6.78 $141 s2.82 285 $10,384
05 12 23.75 5940 W2TX146 LF. 3 $201.00 $603.00 $3.39 §10.17 S141 5423 285 [ 517,596
05 12 23.75 5960 W27X181 LF. 1 $221.00 $221.00 $3.39 $3.39 $141 $141 285 $6,435
05 12 23.75 5960 W2TH178* LF. 1 $24475 $24475 $3.39 $3.39 $141 $141 285 §7,112
05 12 23.75 5960 W2TH194* LF. 2 $266.75 $533.50 $3.39 $6.78 $141 s2.82 285 $15,478
05 12 23.75 6100 W30x80* LF. 1 $123.75 $123.75 $3.25 $3.25 $1.35 $1.35 285 $3,658
05 12 23.75 6100 W30x59 LF. 1 $136.00 $136.00 $3.25 $3.25 $1.35 $1.35 285 $4,007
35407 05 12 23.75 5800 W2Tx84 LF. 1 $116.00 $116.00 $3.28 $3.28 $1.36 $1.36 35 54,222
05 12 23.75 5840 W27x128 LF. 3 $177.38 $532.13 $3.38 $10.17 5141 $4.23 35 518,128
05 12 23.75 5940 W27x145 LF. 5 $201.00 $1,005.00 $3.39 $16.95 $141 $7.05 35 $36,015
05 12 23.75 5960 W27x161 LF. 1 $221.00 $221.00 $3.39 $3.39 $1.41 $1.41 35 [ 57,903
05 12 23.75 5960 W27x194 LF. 1 $266.75 $266.75 $3.39 $3.39 s$141 $141 35 $8,504
05 12 23.75 6100 W30x80 LF. 1 $123.75 $123.75 $3.25 $3.25 $1.35 $1.35 35 $4,492
194" 05 12 23.75 5800 W2Tx84 LF. 1 $116.00 $116.00 $3.28 $3.28 $1.36 $1.36 19.33 $2,332
05 12 23.75 5940 W27x129 LF. 3 $177.38 $532.13 $3.39 $10.17 $1.41 $4.23 19.33 $10,564
05 12 23.75 5940 W27x145 LF. 6 $201.00 $1,206.00 $3.39 $20.34 $141 $8.46 19.33 $23,869
05 12 23.75 5960 W27x181 LF. 2 $221.00 $442.00 $3.39 $6.78 $141 s2.82 19.33 58,729
05 12 23.75 5960 W2TX178 LF. 2 $24475 $489.50 $3.39 $6.78 $141 s2.82 19.33 $9,648
05 12 23.75 5960 W27x194 LF. 7 $266.75 $1,867.25 $3.39 $23.73 $141 $9.87 19.33 $36,743
05 12 23.75 6100 W30x80 LF. 1 $123.75 $123.75 $3.25 $3.25 $1.35 $1.35 19.33 $2,481
05 12 23.75 6100 W30x58 LF. 2 $136.00 $272.00 $3.39 $6.78 $1.35 $2.70 19.33 $5,441
10-8" 05 12 23.75 5800 W27x84 LF 2 $116.00 $232.00 $3.28 $6.56 5136 5272 10.67 52,574
05 12 23.75 5940 W27x129 LF. 2 $177.38 $354.75 $3.39 $6.78 $141 s2.82 10.67 $3,888
05 12 23.75 5840 W27x148 LF. 3 $201.00 $603.00 $3.39 $10.17 $1.41 $4.23 10.67 $6,588
05 12 23.75 5960 W27x181 LF. 1 $221.00 $221.00 $3.39 $3.39 $141 $141 10.67 $2,409
05 12 23.75 5960 W27x184 LF. 12 $266.75 $3,201.00 $3.39 $40.68 141 $16.92 10.67 $34,769
05 12 23.75 6100 W30x80 LF. 2 $123.75 $247.50 $3.25 $6.50 $1.35 s$2.70 10.67 $2,739
05 12 23.75 6100 W30x58 LF. 4 $136.00 $544.00 $3.39 $13.56 $1.35 $5.40 10.67 $6,007
428" 05 12 23.75 5760 W24x117 LF. 2 $161.00 $322.00 $3.72 §7.44 $1.54 $3.08 425 $14,132
05 12 23.75 5780 W24x131* LF. 1 $180.13 $180.13 $3.72 5372 5154 §1.54 425 57,879
05 12 23.75 5780 W24x145 LF. 3 $201.00 $603.00 $3.72 $11.16 $1.54 $4.62 425 $26,298
05 12 23.75 5940 W27x145 LF. 5 $201.00 $1,005.00 $3.39 $16.95 $141 §7.05 425 543,733
05 12 23.75 5960 W27x194 LF. 1 $266.75 $266.75 $3.39 $3.39 $141 $1.41 425 $11,541
300" 05 12 23.75 5800 W2Tx84 LF. 2 $116.00 $232.00 $3.28 $6.56 $1.36 $272 30 $7,238
05 12 23.75 5940 W27x129 LF. 2 $177.38 $354.75 $3.39 $6.78 $141 s2.82 30 $10,931
05 12 23.75 5940 W27x145 LF. 4 $201.00 $B04.00 $3.39 $13.56 $141 $5.64 30 524,696
05 12 23.75 5860 W27x161 LF 2 $221.00 5442 00 $3.39 $6.78 5141 52.82 30 513,548
05 12 23.75 5960 W27x194 LF. 2 $266.75 $533.50 $3.39 $6.78 s$141 s2.82 30 $16,293
05 12 23.75 6100 W30x59 LF. 1 $136.00 $136.00 $3.39 $3.39 $1.35 $1.35 30 54,222
Total Frame C Beam/Girder Cost $487,257
MOMENT FRAME E BEAMS/GIRDERS
Bay Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost Span (ft) Total
286" 05 12 23.75 3900 W21x55% LF. 1 $75.50 $75.50 $4.28 54.28 51.77 5177 28.5 52,324
05 12 23.75 5800 W27x84 LF. 1 $116.00 $116.00 43.28 $3.28 $1.36 $1.36 28.5 §3,438
05 12 23.75 5940 W2Tx129* LF. 3 $177.38 $532.13 $3.39 $10.17 51.41 54.23 28.5 515,576
05 12 23.75 5940 W27X146 L.F. 5 $201.00 $1,005.00 $3.39 $16.95 $1.41 $7.05 28.5 [ $29,327
05 12 23.75 5960 W27X161 LF. 3 $221.00 $663.00 $3.39 $10.17 $1.41 $4.23 28.5 $19,306
05 12 23.75 5960 W27X178* LF. 3 $244.75 $734.25 $3.39 $10.17 51.41 54.23 28.5 $21,337
05 12 23.75 5960 W27X194% LF. 4 $266.75 $1,067.00 $3.39 $13.56 $1.41 45.64 28.5 430,957
05 12 23.75 6100 W30x99 L.F. 2 $136.00 $272.00 $3.25 $6.50 51.35 52.70 28.5 58,014
Total Moment Frame E Beam/Girder Cost $130,278
MOMENT FRAME 1 BEAMS/GIRDERS
Bay Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost Span (ft) Total
410" 05 12 23.75 5740 W245104 L.F. 11 $143.00 $1,573.00 43.72 $40.92 $1.54 $16.94 41 466,865
05 12 23.75 5780 W24x131* LF. 1 $180.13 $180.13 $3.72 $3.72 51.54 51.54 41 57,601
300" 05 12 23.75 3900 W21x65* L.F. 1 $75.50 $75.50 $4.28 $4.28 S1L.77 $L.77 30 §2,447
05 12 23.75 5800 W27x84 LF. 11 $116.00 $1,276.00 $3.28 $36.08 51.36 $14.96 30 $39,811
286" 05 12 23.75 5800 W2Tx84 L.F. 12 $116.00 $1,392.00 $3.28 $39.36 $1.36 $16.32 28.5 $41,258
400" 05 12 23.75 5740 W245104 LF. 11 $143.00 $1,573.00 $3.72 $40.92 51.54 $16.94 40 465,234
Total Gravity Girder Cost $223,217
MOMENT FRAME 1' BEAMS/GIRDERS
Bay Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost Span (ft) Total
35-0" 05 12 23.75 5800 W2Tx84 L.F. 3 $116.00 $348.00 $3.28 $9.84 $1.36 $4.08 35 $12,667
05 12 23.75 5940 W27x129* LF. 7 $177.38 $1,241.63 $3.39 $23.73 $1.41 $9.87 35 444,633
05 12 23.75 6100 W30x99 LF. 2 $136.00 $272.00 $3.39 $6.78 51.35 $2.70 35 59,852
300" 05 12 23.75 5800 W27x84 L.F. 5 $116.00 $580.00 43.28 $16.40 $1.36 $6.80 30 $18,096
05 12 23.75 5940 W27x129 LF. 14 $177.38 $2,483.25 $3.39 547.46 51.41 $19.74 30 576,514
05 12 23.75 6100 W30x90* L.F. 2 $123.75 $247.50 $3.25 $6.50 $§1.35 $2.70 30 §7,701
05 12 23.75 6100 W30x99 LF. 3 $136.00 $403.00 $3.25 $9.75 $1.35 $4.05 30 $12,654
240" 05 12 23.75 5800 W27x84 LF. 3 $116.00 $343.00 $3.28 $9.84 51.36 54.08 24 58,686
05 12 23.75 5940 W27x129 LF. 3 $177.38 $532.13 $3.39 $10.17 $1.41 $4.23 24 $13,117
05 12 23.75 5940 W27x146 LF. 4 $201.00 $204.00 $3.39 $13.56 51.41 $5.64 24 $19,757
05 12 23.75 6100 W30x398 L.F. 2 $136.00 $272.00 $3.25 $6.50 $1.35 $2.70 24 $6,749
Total Gravity Girder Cost 4$230,425




GRAVITY COLUMNS

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost [ Equip. Unit Cost | Equip. Cost Span (ft) Total
0512 23,75 2320 W14x43 LF. 23 $59.00 $1,357.00 $3.34 §76.82 $1.85 $42.55 30 §44,291
0512 23,17 7350 W14x48* LF. 4 $66.00 $264.00 $2.75 $11.00 §1.52 $6.08 30 8,432
0512 23,75 2340 W14x53 LF. 5 §73.00 $365.00 $3.38 $16.90 $1.87 $9.35 30 §11,738
0512 23,17 7350 W14xB1* LF. 16 $83.88 $1,342.00 $2.75 $44.00 $1.52 §24.32 30 §42,310
0512 23,17 7350 W14x58* LF. 6 $93.50 $561.00 $2.75 $16.50 §1.52 $9.12 30 §17,599
0512 23,17 7350 WH4x74 LF. 2 $102.00 $204.00 $2.75 $5.50 $1.52 $3.04 30 6,376
05 12 23,17 7400 W14xB2* LF. 5 §112.75 $563.75 $2.82 $14.10 $1.56 $7.80 30 §17,570
0512 23,75 2380 W14x90 LF. 8 $124.00 $932.00 $3.65 §29.20 $2.02 $16.16 30 §31,121
0512 23.75 6100 W14x99 L.F. 4 $136.00 $544.00 $3.25 $13.00 $1.35 $5.40 30 $16,872
05 12 23.17 7400 W14x109% L.F. 4 $149.88 $599.50 $2.82 §11.28 $1.56 $6.24 30 $18,511
05 12 23.17 7400 W14x120 L.F. 2 $165.00 $330.00 $2.82 $5.64 $1.56 $3.12 30 $10,163
0512 23.17 7450 W1dx132* L.F. 4 $181.50 $726.00 52.96 $11.84 51.64 $6.56 30 $22,332
0512 23.17 7450 W1dx145* L.F. 3 $199.38 $598.13 52.96 58.88 §1.64 54.92 30 $18,358
0512 23.17 7450 W1dx159* L.F. 2 $218.63 5437.25 52.96 §5.92 §1.64 53.28 30 $13,394
0512 23.17 7450 W14x193* L.F. 1 $265.38 $265.38 52.96 52.96 §1.64 51.64 30 $8,099

Total Gravity Column Cost ~ $287,164
MOMENT FRAME COLUMNS

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost [ Equip. Unit Cost | Equip. Cost | Span (ft) | Total
0512 23,17 7350 W43+ LF. 1 $59.13 $59.13 $2.75 $2.75 §1.52 §1.52 30 $1,902
05 12 23,17 7450 W14x193* LF. 53 $265.38 $14,065 $2.96 $156.88 $1.64 $86.92 30 $429,260
05 12 23,17 7450 W14x211* LF. 19 $290.13 $5,512.38 $2.96 §56.24 $1.64 $31.16 30 $167,993
05 12 23,17 7450 W14x233% LF. 23 §320.38 $7,368.63 $2.96 $68.08 $1.64 §37.72 30 $224,233
05 12 23,17 7450 W14x257% LF. 54 §353.38 $13,082 $2.96 §159.84 $1.64 $88.56 30 $579,920
05 12 23,17 7450 W14x283% LF. 10 $389.13 $3,891.25 $2.96 §29.60 $1.64 $16.40 30 $118,118
05 12 23,17 7450 W14x311* LF. 48 §427.63 $19,671 $2.96 $136.16 $1.64 §75.44 30 $596,471
05 12 23,17 7450 W14x3427 LF. 6 §470.25 $2,821.50 $2.96 §17.76 $1.64 $9.84 30 85,473
0512 23,17 7450 W14x370% LF. 2 §508.75 $1,017.50 $2.96 $5.92 $1.64 $3.28 30 $30,801
0512 23.17 7450 W14x500% L.F. 1 $687.50 $687.50 $2.96 $2.96 $1.64 $1.64 30 $20,763
0512 23.17 7450 W14x550% L.F. 4 §756.25 $3,025.00 $2.96 §11.84 $1.64 $6.56 30 $91,302
0512 23.17 7450 W14xB05% L.F. 2 §831.88 $1,663.75 $2.96 $5.92 $1.64 $3.28 30 50,189
0512 23.17 7450 W14xB665* L.F. 8 $914.38 £7,315.00 52.96 $23.68 §1.64 $13.12 30 $220,554
0512 23.17 7450 W14x730* L.F. 11 $1,003.75 511,041 52.96 $32.56 §1.64 518.04 30 5332,756

Total Moment Frame Column Cost $2,350,577
BRACES

Cost Code ltem Units | Quantity | Mat'l Unit Cost | Mat'l Cost ‘ Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost Span (ft) Total
0512 23.75 0120 WEx15 L.F. 5 $20.50 $102.50 54.50 $22.50 52.49 §12.45 33.54 54,610
0512 23.75 0370 W8x28 L.F. 1 $38.50 539 54.91 54.91 52.72 52.72 33.54 51,547
0512 23.75 0500 W31 L.F. 6 $42.50 $255.00 §4.91 $29.46 §2.72 §16.32 33.54 510,088
0512 23.750520 WEx35 L.F. 1 $48.00 $48.00 $4.91 $4.91 §2.72 §2.72 33.54 $1,866
05 12 23,75 0900 WH10x39* L.F. 2 $53.63 $107 $4.91 $9.82 §2.72 $5.44 33.54 $4,109
05 12 23,75 0900 WH0x45* L.F. 3 $61.88 $185.63 $4.91 $14.73 $2.72 $8.16 33.54 $6,994
05 12 23,75 0900 W10x49 L.F. 6 $67.50 $405 $4.91 $29.46 §2.72 $16.32 35.25 $15,890
05 12 23,75 0900 WH0x77* L.F. 4 $105.88 §423.50 $4.91 $19.64 $2.72 $10.88 33.54 §15,228
0512 23,75 1520 WA12x35 L.F. 1 $48.00 $48.00 $3.34 $3.34 $1.85 $1.85 33.54 $1,784
0512 23,75 1520 WA12x35 L.F. 1 $48.00 $48.00 $3.34 $3.34 $1.85 $1.85 35.25 $1,875
0512 23,75 2340 W12x63 L.F. 3 $73.00 §219.00 $3.38 $10.14 $1.87 $5.61 33.54 $7,874
0512 23,75 1580 W12x58 L.F. 5 $80.00 $400.00 $3.60 $18.00 $2.00 $10.00 33.54 $14,355
0512 23.75 3920 WW12x65 L.F. 3 $89.50 $268.50 S4.34 $13.02 $1.80 $5.40 33.54 $9,623
0512 23.75 3920 WW12x65 L.F. 1 $89.50 $30 S4.34 $4.34 $1.80 $1.80 35.25 $3,371
0512 23.75 1700 W12x72 L.F. 1 $99.00 $99.00 $4.22 $4.22 §2.34 §2.34 33.54 $3,540
0512 23.75 1740 W12x87 L.F. 2 $120.00 $240.00 54.22 58.44 52.34 $4.68 33.54 58,490
0512 23.75 1740 W12x96* L.F. 2 $132.00 $264.00 54.22 58.44 §2.34 $4.68 33.54 59,295
0512 23.75 3980 W12x106 L.F. 2 $60.50 $121.00 53.67 §7.34 §1.52 $3.04 33.54 54,406
0512 23.75 2500 W12x120 L.F. 4 5165.00 $660.00 53.75 $15.00 52.08 $8.32 33.54 522,919
0512 23.75 1740 W12x136* L.F. 4 $187.00 $748.00 54.22 $16.88 §2.34 $9.36 33.54 525,968
0512 23.75 1740 WH12x152* L.F. 2 $209.00 $418.00 54.22 58.44 52.34 $4.68 33.54 514,460
05 12 23,75 7600 W12x170 L.F. 2 §234.00 $468.00 $3.39 $6.78 $1.41 §2.82 33.54 $16,019
051223.75 1740 WH12x190* L.F. 1 §261.25 §261.25 $4.22 $4.22 $2.34 §2.34 33.54 $8,982
051223.75 1740 WH12x210% L.F. 4 §288.75 $1,155.00 $4.22 $16.83 $2.34 $9.36 33.54 $39,619
051223.75 1740 WH12x230% L.F. 1 §316.25 §316.25 $4.22 $4.22 $2.34 §2.34 33.54 $10,827
0512 23,75 1740 WH12x252% L.F. 3 §346.50 $1,033.50 $4.22 $12.66 $2.34 §7.02 33.54 $35,525
0512 23,75 1740 WH12x279* L.F. 2 §383.63 §767.25 $4.22 $8.44 $2.34 §4.68 33.54 $26,174
0512 23,75 1740 WH12x305% L.F. 1 §419.38 §419.38 $4.22 $4.22 $2.34 §2.34 33.54 $14,286
0512 23,75 1740 WH12x336~ L.F. 23 §462.00 $10,626 $4.22 $97.06 $2.34 $53.82 33.54 $361,457
05 12 23.75 2500 W14x193~ L.F. 7 §265.38 $1,857.63 $3.75 $26.25 $2.08 $14.56 33.54 $63,674

Total Brace Cost 4764,853

*_the section was unavailable in the RS means, therefore the next higher section was used as a reference. To find the material cost, the sections unit weight was multiplied by $1.375/1b




COLUMN BASE PLATE CONNECTIONS

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost ‘ Equip. Unit Cost | Equip. Cost ‘ Area [ﬂz] | Total
0512 23.65 0500 1"x20" plate™ 5.F. 55 $51.00 $2,805.00 - - - - 0.139 $389.58)
05 05 23.25 1380 AA90-7/8" @ bolt** Ea. 220 $16.35 $3,597.00 $4.39 $965.80 - - - $4,562.80|

| Total Column Base Plate Connections 44,952
** Dasign assumption
COLUMN SPLICE CONNECTIONS

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost ‘ Equip. Unit Cost | Equip. Cost ‘ Area (ftY) | Total
0512 23.65 0450 3/4"x12" plate™ 5.F. 550 $38.50 $21,175.00 - - - - 0.0625 $1,323.44]
05 05 23.25 1380 AA90-T/8" @ bolt*= Ea. 6600 $16.35 $107,910.00 £4.39 $28,974.00 - - - $136,884.00]

| Total Column Splice Connections $138,207
** Design assumption
Braced Frame Connections

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost | Area (i) Total
0512 23.65 0300 3/8"x6"plate S.F. 132 $19.15 §2,527.80 - - - - 0.0156 339
0505 23.25 0220 A325-7/8" @ bolt x 3" long Ea. 792 $3.20 $2,534 $3.43 52,717 - - - 85,251

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost | Weight {Ib) Total
0512 23.40 0400 LAx4x1/4 angle Lb. 5730 $0.73 $4,182.90 $2.73 $15,643 $0.28 $1,604.40 6.6 $141,439

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost |  Length (ft) Total
05 05 21.590 1500 1/4" thick weld L.F. 132 £0.63 583 $8.20 51,082 $2.43 $320.76 0.708 $1,053

Total Skewed Shear Cost $147,783
ORTHOGONAL SHEAR CONNECTIONS

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost ‘ Equip. Unit Cost | Equip. Cost ‘ Weight (Ib) | Total
05 12 23.40 0400 Ldxdx1f4 angle Lb. 5730 $0.73 $4,182.90 $2.73 $15,643 $0.28 $1,604.40 6.6 $141,439
05 05 23.25 0220 A325-3/4" @ bolt Ea. 17180 $3.20 $55,008 $3.43 $58,962 - - - $113,970

[ Total Orthogonal Shear Cost $255,409
SKEWED SHEAR CONNECTIONS

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost Area (ftz] Total
05 12 23.65 0300 3/8"x6"plate 5.F. 132 $19.15 $2,527.80 - - - - 0.0156 $39
0505 23.25 0220 A325-3/4" O bolt x 3" long Ea. 792 $3.20 52,534 $3.43 52,717 - - - $5,251

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost | Length (ft) Total
05 05 21.90 1500 1/4" thick weld L.F. 132 $0.63 583 $8.20 51,082 $2.43 $320.76 0.708 $1,053
05 05 21.50 1800 3/8" thick weld L.F. 132 $1.05 $139 $13.70 51,808 £4.05 $534.60 0.708 $1,758

Total Skewed Shear Cost $8,101
MOMENT CONNECTIONS

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost Area (ft)) Total
0512 23.65 0450 34"x12"plate S.F. 1980 $38.50 $76,230.00 - - - - 0.0625 34,764
0512 23.65 0300 3/8"x4 " "plate S.F. 990 $19.15 $18,958.50 - - - - 0.0104 $197
0505 23.25 0365 A325-7/8" @ bolt x 3"long Ea. 26730 $4.41 $117,879 $3.59 $95,961 - - - $213,840

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost | Length (ft) Total
05 05 21.50 1500 1/4" thick weld LF. 1980 $0.63 51,247 $8.20 $16,236 $2.43 $4,811.40 0.750 516,721

Total Moment Connection Cost 4$235,523
STEEL FLOOR DECK

Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost ‘ Equip. Unit Cost | Equip. Cost | Area (ft?) | Total

05 31 13.50 5800 3" deep, 20 gauge S.F. 1 52.01 52.01 50.53 50.53 50.04 50.04 381965 5985,470
| Total Steel Floor Deck Cost 5985,470
SHEAR STUDS
Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost ‘ Equip. Unit Cost | Equip. Cost - | Total
05 05 23.85 0900 14" diameter stud, 6" long  Ea. 25296 50.77 $19,477.92 $0.89 $22,513 50.43 $10,877.28 - 552,869
Total Shear Stud Cost 452,869
SPRAYED CEMENTITIOUS FIREPROOFING
Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost Area (ft) Total
flat decking, beams
07 81 16.10 0700 and columns S.F. 1 50.59 50.59 50.81 50.81 50.12 $0.12 381965 $580,587
Total Fireproofing Cost 4$580,587




SHEAR STUDS
Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost - | Total
0505 23.85 0800 /14" diameter stud, 6" long  Ea. 25296 50.77 $19,477.92 $0.89 $22,513 $0.43 $10,877.28 - $52,869
Total Shear Stud Cost 552,869
SPRAYED CEMENTITIOUS FIREPROOFING
Cost Code Item Units | Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost Area [ft}) Total
flat decking, beams
0781 16.10 0700 and columns S.F. 1 50.59 50.59 $0.81 $0.81 $0.12 $0.12 381965 $580,587
Total Fireproofing Cost $580,587
ELEVATED SLABS
Cost Code Item ‘ Units ‘ Quantity | Mat'l Unit Cost | Mat'l Cost | Labor Unit Cost | Labor Cost | Equip. Unit Cost | Equip. Cost ‘ Volume [y} | Total
03 3105.25 0300 Normal w. concrete CY. 1 $102.00 $102.00 - - - - 141469 | $1,457,126
ready mix, 4000 psi
033105701500  clevated slab. B10thick 1 - - $15.10 $15.10 $4.82 $4.82 141469 | $281,805
pumped with crane
033105.70 high rise, for more than
& stories, pumped, add per  C.Y. 1 - - $1.15 $1.15 $0.37 $0.37 14146.9 $21,503
story
Total Elevated Slab Cost 51,760,424
SYSTEM COST
B-450G $400,000
Building Foundations
$725,000

(footings & strap
beams)

Lower level (B4 to

1st fir} foundation walls

Columns and elevated
decks (B4 to 1st flr)
Misc. subcontractor

costs (submittals, gen.

conditions, tower crane,

etc.)

Note: Refer to final report for total superstructure cost

$1,200,000.00

$3,140,000.00

$250,000.00
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Appendix F: Acoustics and Lighting
Breadth Analyses
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Lighting Analysis

PENTRON® T5 FLUDRESCENT LAMPS
PENTRON® TS lamps ara daslgned to operats on ded|catad alectronle programmed rapld start (akeo know as prog rammed start) ballasts onfy. Thess lamps are
globalty standapdizad and are desined to operate whh thelr peak g ht output at 357G (A5°F) amblent mperaty @, Fr comparsan purpases and to accamma-
date exlsting lamp measuramant standards, ratings ans aven at both 26°C (77*F) and 355G (95°F). Tha new lamp dimenskans alkaw for Innoative Thiurs
daskIns and Improved Tixtura parfarmance
PENTRON® High Performance T5 Lamps
Appro Lumans
Nairinal A Rt LK Infial -~ Mean
Lengh  MOL Prodyct Pk dSnrvstat T @ECTF Eymbok &
111} m Bese Number  Ordering Abbreedion Oty @anmsEty (KGRl (935°G95T)  Fooinoes
2 = 43 458 MriEBpin 20808 FP26A30ECD 40 20000 3000 & A0 2413 Sz
2000 T W
MEm - FPRERISECD 40 2000 3600 & R0 2413 M Enzaa
2000 IV wE
ane  FREESECD 40 20000 4100 & B0 243 SmEhras
2000 T wm
208 FPEEASOECD 40 20000 5000 & 2545 237 MEnzaa
0 R wm
NHE0 FP2BRESECD 40 20000 B0 & M40 222 MEnzaa
270 18R wE
HB77  FP2ERED 40,08 1/3KU 40 20000 2w IENTEEN
X7 FP2OGREEN 40065 1/54U40 20000 3500 I5HEEEN
Haes  FPREBLUE 40,05 15K0 40 20000 70 IEHEEEN
14 I 24 222 MriBpn 20207 FRI4E30ECO 40 20000 3000 & 120 1116 EmEnmzaa
1980 1296 wE
e FRI4SRECD 40 2000 3600 & 1200 1116 s[Enzaa
1980 1286 wWw
M4 FR4SECD 40 20000 100 B 120 1116 o
1950 1286 wE
e FRI4SERECD 40 20000 g0l & N0 G s Enzaa
1800 1208 wE
bl T i 3 MR Epin 2619  FP21/330/ECO 40 20000 3000 & 1900 177 MEhwras
20 19 W
MNH FRIMASECD 40 20000 3600 & 190 17T [Ewras
2100 19 wE
M FPMNECD 40 20000 4100 & 190 177 eEnzaa
20 193 W
280 FPIMESECD 40 20000 BB & 70 1Ee SEhras
2000 18E wE
a5 T3 &) 5706 MriBpn 20225 FPISES0ECD 40 20000 000 & 500 S0 eFEnzaa
IR0 3 wE
e FRAGASECD 40 20000 3500 85 2300 3060 M[Enzaam
AE0 33 wm
D27 FRAGSECD 40 20000 4100 & 2300 3060 MEnzap
aE0 3 wE
PENTRON® PREMIER™ High Performance T5 Lamps
Approe LUmens
Narminal ) Rlad L¥a I hAean
Lengh  MOL Frodyct Py dsenrestat T @GTTF symboe &
[111] my Bxa Number  Ordering Abbewidion Oty [@nmstty (K ORI (395005 Fodinows
i = 43 458 MAiEpn 20948 FP26230PMECD 40 2000 3000 & i 25 e[Enzma
aE0 1M W
2043 FP26A3SPMECD 40 20000 3500 &5 270 25 M[Eyragy
ae0 M wE
2844 FP2641PMECD 40 20000 4100 & 270 25 S[Enzaa
060 1 W
For mare complet preductinformation visit sy sybenia.com SymbecdsFooinotes on pege 160H BS
143

The luminaire/Lamp catalog sheet with selected lamp highlighted can be seen in yellow

—-EmMOoOemIoSrTm
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Appendix G: Typical Floor Plans
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Existing System Typical Floor Plans and Building Sections
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Typical underground parking plan rotated 90 degrees CW
Image obtained from Sheet A2.03 from existing Architectural drawings
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Typical Floor plan oriented 90 degrees CW
Image obtained from Sheet A2.08 from existing Architectural drawings

1000 Connecticut Avenue | Washington DC
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Final Report
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Elevation K Street oriented 90 degrees CW
Image obtained from Sheet A3.01 from existing Architectural drawings

April 4, 2012 1000 Connecticut Avenue | Washington DC
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Elevation Connecticut Avenue oriented 90 degrees CW
Image obtained from Sheet A3.02 from existing Architectural drawings

April 4, 2012 1000 Connecticut Avenue | Washington DC
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Image obtained from Sheet A3.05 from existing Architectural drawings

1000 Connecticut Avenue | Washington DC
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Building section B
Image obtained from Sheet A3.06 from existing Architectural drawings
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