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Dear Dr. Hanagan,

This report was prepared to be submitted for Technical Report 2 for AE 481W — Senior Thesis.
It includes a thorough calculation and analysis of all dead and live gravity loads, wind loads, and
seismic loads. The report was created using a combination of hand written calculations and
excel spreadsheets. The calculations were summarized for the lateral loads in loading diagrams
at the end of each section.

Thank you for your time reviewing this report. | look forward to discussing it with you in the
near future.
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Alyssa Michelle Stangl
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Executive Summary

La Jolla Commons Phase Il Office Tower is a 13 story office building in San Diego, California. Each floor is
about 40,320 square feet, and the structure reaches 198 feet from ground level to the top of the
penthouse. With two levels of underground parking, the building extends about 20 feet below grade.
Acting as an office building for LPL Financial, the building has open floor plans and large areas of glass
curtain wall. La Jolla Commons Tower Il received a LEED-CS Gold Certification and is the nation’s largest
and most advanced net-zero office building.

The building’s gravity system begins with a mat foundation, two stories below grade. The mat
foundation was chosen for its constructability, when compared to a system of footers and grade beams.
The super structure consists of two way, flat plate, concrete slabs on a rectangular column grid. A
typical bay is 30 feet by 40 feet. Each level varies in thickness — 18, 14, or 12 inches, reinforcing was
used as required by code. Camber was used for the slab at each level (except Lower Level 2 where the
mat foundation serves as the floor). This was done because large construction loads crack the slab,
causing considerable deflections after construction and finishes are completed. Camber ranges from %
inch at the exterior edge of a bay to 2 % inches at the center of the bay, creating an essentially flat slab
after building loads have been applied.

Laid out at the core of the building, the lateral system of La Jolla Commons Tower Il consists of
reinforced concrete shear walls. Due to the high shear forces associated with earthquake loading in this
Seismic Category D structure, the diaphragm is not relied upon to transfer lateral loads to the shear wall
system; therefore, collector beams are used to aid in load transfer.

La Jolla Commons Tower Il has two unique structural and architectural features. The north and south
sides of the building feature 15 foot cantilevers that start at Level 3 and continue up to the roof level.
The structure is similar to that of the rest of slab; however, it does have additional reinforcement and a
thickened slab edge, creating a back-span for the cantilever. Also, the building has a plaza area on the
Ground Level which essentially carves out a portion of the Ground Level and Level 2. Main building
columns are exposed here, and additional 18 inch columns are added to support the slab edge above.

La Jolla Commons Tower Il was designed using the 2010 California Building Code which corresponds to
ASCE 7-05 and ACI 318-08. CBC 2010 and ASCE 7-05 were used to calculate live, wind, and earthquake
loads. ACI 318 — 08, Chapter 21, references the design of concrete Earthquake-Resistant structures, and
ASCE 7-05, Chapter 12, details the Seismic Design Requirements for Building Structures. Both of these
documents were used heavily in the design of LIC Il in order to account for seismic loading and detailing.

La Jolla Commons Phase Il Office Tower is full of educational value. It has several structural challenges
and unique conditions— punching shear, seismic loading and detailing, concrete shear wall design, and
computer modeling.

3|Page



Technical Report 2 | LaJolla Commons Phase II Office Tower

Building Site Information
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La Jolla Commons Phase II Office Tower

San Diego , California | LPL Financial Office Tower

Primary Project Team

Owner | Hines

Tenant | LPL Financial

Architect | AECOM

Structural Engineer | Nabih Youssef Associates
MEP Engineer | WSP Flack + Kurtz

Civil Engineer | Leppert Engineering

A:COM 71l LPL Financial

NABIH YOUSSEF
d ASSOCIATES

General Building Data

Construction Dates | April 2012 — May 2014
Building Cost | $78,000,000

Delivery Method | Design-Bid-Build

Height| 198’ —8” | 13 Stories

Size | 462,301 SF

Architecture

Featuring a glass curtain wall system, the building is
very modern in style. The floor-to-floor height is 12
feet, and each level is very open, creating a spacious

and inviting office space for the tenant, LPL Financial.

Sustainability Features

This building is the first Class A
NetZero Office Building in the
United States — the building

returns more energy to the

grid than it uses on an annual

basis. LaJolla Commons

Tower Il also received a i
LEED — CS Gold Certification (1
upon completion.

Alyssa Stangl [ Structural Option ]

Structural

The building structure is comprised of a two-way, flat-
plate, reinforced concrete slab. This slab is supported
by concrete columns on a rectangular column grid.
The lateral system is made up of reinforced concrete
shear walls. The structural system is also supported
by a mat foundation system.

Mechanical

The mechanical system
consists of chilled water
floor-by-floor VAV dual path
air handling units — two per
floor. Each AHU will provide
ventilation and cooling
through underfloor air
distribution. Each AHU will
supply overhead air
distribution to perimeter
zones.

Lighting and Electrical

The lighting system utilizes high efficiency, low glare
fixtures, with high power factor electronic ballasts in
all fluorescent fixtures. The lighting control system will
be integrated with the Building Management System,
with local override switches at each floor.

Two 400 Amp, 480/277V, 3-
phase, 4 wire switchboards
are required to service the
building. One services the
lower level tenant bus riser,
and the second services the
upper level tenant bus riser.
The building has one radiator
cooled, diesel fuel standby
engine generator.

Alyssa Stangl [Structural]
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Documents Used to Create This Report

e California Building Code 2010

o Adopts IBC 2009 with some modifications
e American Society of Civil Engineers

o ASCE 7-05 — Minimum Design Loads for Buildings
e LaJolla Commons Phase Il Office Tower

o Construction Documents

o Technical Specifications

6|Page



Technical Report 2 | LaJolla Commons Phase II Office Tower Alyssa Stangl [Structural]

GRAVITY LOAD
CALCULATIONS

PG. 7


ams6158
Typewritten Text
PG. 7


Aupso. Song) l oy Lepds | ecn Brpxi 2

Tupica Kook Tooua Lgoc\u\%‘

Crome Sechion o8 Rl (oranuckon  (ALTD - &2)

PN Roor NG
MEMRLZ ANE

V2" DENS DECYC

CoNER 2opell
/_ RGID INSILATOY
. o , ¥ "'( = T 7 . -+

A“‘Lt.-’.‘q‘

\ W BRI RCe D

Canag 2eYE TeCN

Reor TOEAD LOAD !

Adine cec) TNC Mecdo(Ote - 7 o=t
" Deos TROL Qoke Boocd= 2 P
LY Rigd Vosuwloken = b esE
Corcree Sab | |y '

- (S ees) (M) = s ese

e wapesed [ Mise

CeilWvos = S ose
]
MEY = \6 O5F

DPCOWMESLS - 5 PS{ J

e s SR e

= ’DEP(D LoRD = \‘-1—\ ?3\:

e e st T e T P TRA

D
M Hll

B




Avsson Dioro) Gravidy Loods Tecn Peport 2

Roor LNE LOAD:

ACE F-05 : UnM Tobe Y-\
Le= |28 | POF

Cacaruchion Dotuyeantis - oo

%}Lc =1 @fsx:g

» Reof WNe leod used Sy deSion IS
equal o Ve Code conOnened NOWUE,

o LoOAD
e F3-0s5:.

2e\o IS0 fL e VORON > O osF
DevaRdO S\ 2000 'S By - S P

DI eledoRdN s opeut Z20F (o

Yoe= 5. R CﬁCb_lfP%
Ps = 0 Tee

Frao Rleuge 3-§  ACE 3-05
NA=0 v & Po= O eor
Deisa (hleulolyn Wil |

yeld oo dstr lood
\CecouusR,. = O osf {

b))




/—\\L,_\pso_ AN Gronitiny Loods l Tedn depor v 2 \O
Typicol Fiese oy Looding
Crms Secion oF SO0 Coresm 0RO
CarePeT,
AoessNgl ¥
PAD
_ " CONCRETE
/ 3
¥ 7
5 EUmOEG - e
.b_h : A ,‘ s ;&
FlooR DEAD LOAD :
" (e Sao
= (o o)A = 1S e
Cocpet + Panesie +Yad = |5 esF
Supecirnpesed [ Vst
in‘_{‘;'\(\? S PeF
715 o
ey - '\ OeF
YO SO waweo- B o
Roiseqd Qecess How = S par Owhnw)
QOg,\ ALY D)
Ee
71855
| Tupicol Hiooe
ooy ckod wood = 21 esF




Alysso. Stongh Eraoing me\sl echn Pepott L

\l

TOPico) heoe o LNe _\t{)@:

AsLe 3-05  Crapwel L
Of%ce Wwe \ood = =0 esF
lniecer paivons = 20 PSF
40 Vo

Offces | Londdls
Oeode 1oy ool = DO O5F

—= Ao 20 P o erym(e  OfS\ce
QKEOT A5 Ovows S dukule \C}JJ\Q\_H*

DX -

iTq(jCQQ Boy Moz LN Yoo = /O ©O8F

= TS POATHES e de&\% \XOLLU& ?mﬂ >
2oL Fx offce Spa

e &




ALSSo Diong\ &caniiy Lloods | Tech Repst 2

{1

Nen-Tuypweal Degd LoOAS

oS ond Ponts:

- Ground Ao 1ese) 13, 1T SO0 AOES

(D e (VD = 75 ey

- Grundto BRVB 1" ke Do

-
=3

= 0o oD (CAY) = 1S PE

- Aol [Pronas® Do WY sj0b
Oso see) (WAL =

= YH1.S P=x%
- Roof ot oo | B b
= O ) (B =\ eeF

— M - Rt eeedol 0o Cﬁf&:’f\f%: \S PSF

¥ Fyeorn &(&h(\%

gk SI\C CoxonoGu
Aecovan S

oS dore .

- Buitt- UD 00 04 et \ocaond
QX \Cl,\\\(jm% AME. N o eNe

WY DenTnent

o

" ’-' @\l _‘L\P :

A Ek;-d“ = 10! (ot Cone
Tk{piCQ\ SNQMCO&
2£6 (e D

& R
Calcuno ’n%

T

. ComceeTe AR

al




Ausson e\ Geonthy Lloads i Tecn RepXy 2

Buir LD oL Continued

L . - leds CorsSded on B85y x %

LeTWT Coneee
= (V)OS per) = 2B.2 Psk
Suchadd Dold

3%

RAisiaS
(2 A (A (22 Y s eee)=
\RHO Yo /gy 52 = BA
ToTAL OF boiw LD Do = \QL PSF

DRCial W For |
NOM-TYP. DERAD LOADTS -

- ( \D“/\,?-\\v(\ﬁ) QLFB - \QS ,Pj:_

e Nowes povided ae onedil

QIS 1O

mmccx\ QOW\DQO@ OS onl. e Hinnsre
‘v and PR QEQC\ Seds LQQ\Q\A\Q\—\&Q\
50 O ) needs Ap v

\k'\:rm%

eSS Nou

A0\ deQd

el \m\kﬁ

T

1340 Vo

por




A\%%%(l S&{)’\g}i

! xasihy Loods | eon Peody 2

W

A

Nen-Typical Ling \eads:

{
1

i
'
i

4) KON,

Lyl Locodt) | Tesign | AXER-S | Explonalon
WO s | Naw NawWe (5D ORISSOW)
Lobbyu »| Grod e} IS0 PSF| o0 PSF
Coceifol| oy e (Siesa Dot
QET( idne ) E
, 26 PSF wos addect
e Tl o+ o | [\ PsF | BOPSF | for porinons i0|desgl
Cociddl | \eae ) f‘ B ounaw Q\Qﬁbi\i&
O Ncl Coe N oyouy £ o
Nole posed o jeogesS
Cxe/ | Mose | 2SD el WA CQUIEONE WS, T
foess | X ax (o€ pesiole Yose
' oM OO
CorAi RONS
Bt A oding | losess |\ PSF
DAS O
L ane E !
ofcena| 10 kose | IO RF | 1co PSF
Qo | | (Ot od |
Y Pt
TS | \n jease 100 PSF | \OO OF
CeqveC Snee = (eganasums)
Creece| 10 lease S0 0% | 10 PSF | ASLE 3-8 oS BN
Qenve( SPACR * OFface. S0 ROUS
L anmaposed
| CREUPONCLY
Toson N \eose 235 O5F | IO fsF | P wood dﬁ*ﬁ((\‘\v\ﬂd
(enaet Sooee. (SreeeS | Frern neudn)
CQUIPMeOE LRGMS
L S50 B SNl S MK B e o
Macn. | Mecnonicel | 2009 | WA | Vol ogsedion
AeoS | Roones o | wdusiva Sondded
| ot an o | G0 OSRO)
R % CQUDMNE N wods




MNusso Dweea Growi by Loaods ! oo BeeXd 2

1

Tupical BUeG Wol Lood :

Tocal  Cuctoin Wign Seckion

STEUCTUR AL GLESS FARER
A BAMCET NeUL.

ReLER SHADE / 3o

(2 TeranT D |
f \__ UNITZED  Cugtaanky

\Nku,' PAWEL

(1S PSED

SRR e I ]

.'bz‘ﬂ' o B p'[

15 0
‘S{QUQNQN-/

VWA

Wott Lood Podin - &xGoiiy

Tee turdod Widl 1S essenoll & b\%
nuihan 0fF o LNty
%& e unit Aren Les A0S —W‘ﬁ‘_ Uy X
NE \eNEl veloo . TTe o weod Ooees it
-i)r«: S WNCN dtorsSers Y0e \ooF D
e CI:\%Q CouentS. T (Aumns Lo\
Mol NS 1od douam e APe o
ARUNAARTN y LN (ol SRS ok ¥
lood Ao tree Ane \ceoning QOQQQ\\\S'&Q
e .




Auesa. Sro) | Grooikgy Loods | Teon Reps 2

\V

Lioe lood OF Q0 QQK%Q

Topical Cunion Woh Teod Load

Boee Booved \nsol oo

Lo vor (" o veer (e W W) = Q.35

A ¢ Srode

CAlloonieo £oC ey = 5 ouF
TEANOC RO

Cucdonn Won Unwds

i

10 psE (W' 24+ ) = 112 pLF
+
N1 PLFE
Cucioiny \Wa\l pssepaiiy
TXod 1ol - \WR D




Technical Report 2 | LaJolla Commons Phase II Office Tower Alyssa Stangl [Structural]

WIND LOAD
CALCULATION

PG. 17


ams6158
Typewritten Text
PG. 17


f\\w&%& 5-\3\.%\ | Wines  LoseoS Rech Hemeg T 2l (%
Wive Llodp CALCULATONS
- ASCE 3-0F5 eckoN LS - Meyoed 2 ~Acch ’n’(t’ﬁ\
YPracc QUL

. Oacuponcy QQ\QQ\Q% (Sope -\
I AN ounding  exce Y WosR
) \_:\ 0% ‘"‘SE % :
2. Wind Lot \popaficnee Tty (Tade. -1, § 0 SS)
L= 10D e Coxeooow W
| N0 "r‘f&c:“:gom prone
3. Posic Wind  Ired (Fopse =

N= &5 P

4, Wind Load Yotome k(S

O WeQ Diecheoolh FocAN™ | Kd  (Toor to- 4y
Yd = 0.5 '

b, Exposu® (oleqoid (ROSOD)
Exposue C

C. Topoafophic Fooh( | Kap (Figuse to-H D
8 v, Xae = 0O




ALSSO S)rof\%k Wi LoAsS I TEN e X 2.

\q

d. GuSh ESTeCt vockyr (D LS.%)

1. Botding Modurdd Fegueacy ( 3CLSQ)

- 2092\ Umnidasons fox Oppnx.
nokurel  Preguenaiy

@ \\= \q%\_,ta)\\ B %Nb\ =
@ HMsY) = Lud' > O -)" 7

Licnids Qe oy,

- Appax. Oprurl pecad e tofceR
et A %\xstN\&:

i ?3(&5(wa&§/ (3
: A
P ‘a_. . :
2 2V o]

H=1698.07 §~
Ag = (BSH(112E3Y)

= 'SROn o
D UGN ;= \Q% qﬂ &
?: : (60‘)(\‘1‘/\13\ &5 Ty
(AR \* (=5 = 5100
U e L5 0,93 ((ES8- )2 |

P o =N e B NN T VAW AW
Ou = 30 8+

B ol (20’ ) (\&“/n_“} S L

(‘M‘L\L (US>
= 3 [ x o8 (R l

SW O,N 0 T 9Rey (o
DL- 2s &>
A= 20 YOTHN) = o Lat
o .wi\z 20 = 0,241\

Laaad [\ R (ue,es@%]




Alussoe Do) WO LorcS Tecew Refx Z

70

DWW 5. ety oz 9Bt &
e U Sxgtd 2 Do 13
A= (asHUMDY = ssSH?

(O ANF =5 L BILS

L ™Rt ) Y_ Ve (lQQ&Dj)Ll

SW 5 Qoautw Ny =S8 et Fe

-l L DS 3 b
A= (% (29 70) = 26 82
(la] 8™ u_ﬂ Ho. %S =0, 31
SW Y onablA s ALY f
EBEE o R T
Ail= (B UGS = 45 by -
\9&2;}&3 25 1.5

Uhavau s E\ e (\qq gq> 1

Noetiy - T S
' AL
(N s o (s |
=  llamedysy ) e LOS3)E B3

Coez 00D 1 (Mg = o . OWsS
HOQO aF

Oues 3835(o.acesY S/ G ew

F(\;\s,- . 202 we|

EAST-\NEs T A Al
TN L iie.es Dt

Tl e B ek Jgaa = o)

Eay = Bl (e N = 0. O30G
AS000 SF

(ven .= 255 ( 0.05551) -/ 198
'__Df—_'.“:‘__: oMol “*[

ra

S Yiexioe (0o £ V12D 1t o diechions

> £

A




1

Avaso. Shora) E WG LorDS l Tec: ¥eOoRT L 2N
. Vexive Ddvackhee S (S s -.'}._)
Es = G50 { L A\ T2 A0k Q® » ORR™ ]
LR QTs
NASRTH - SRudYY q&: %“ = 3.4
Z =mox | O = 0. (1AW N (N,

?"W\‘\f\ =¥y A

Z = \Q.2 £

e (‘,(_”9;’_{3_\ L

DG _’f_sé_\ylm
70

"

0.2.0

Q.

L= O oy

= 3(_7‘;; t= 5 8=
= {315) k\\qz

Lz = LHL.Y%

e \’55;\5" B Grlous ot s
22) YU@o)

= O.LsS(\\C\.')_ %S (ao) (Moo )
Cor

(Iﬁ_ = JoH.S1 Sils

CQ
52 E= S B
\J ‘+0u’5(“ul B PR T NVE E

—
-—

W
o . 1D
ng; D




AUSTO- Sm\ ' WD LoRDS i elw €eCodt 2

LehN-Saastn. Guss Tackne (oo,

O AZ n(zee ) +_os3t
N 2 30 (BT A0
6.3

Qe = D
Rk s s - oo Wiwe ud)
'\-li —-AEEY
N L2S
Yo = 3o sy = 1u3{ias)

si
(v \u.?;\\\bsg (11 w.2025)) s

L = OAT

TR) = LN/ Sz = WL (©.202)098)
= Il

= oL
HRCAER R RN ATER S CICE N Vi
= 8.20
AESRBE SSE T NS,
RS
ek Mg U_Q—LL\.'NU‘J
VALl 2 Q3dwe)?
En= 0.un)
D SBNRRER =BRIT S )

VO 2 Qo2

Vo= 050570

=
= (2 S {%QQQ x O’l_Ql\ S \_,L e (Rotd ¥ 0 ;’2_Q"13‘

\FQ/

\g4sY

’YL(.Q\Q,\) = Wl %jq{ = L\‘U(().’l@\L‘\S\/mqlgq

_Q\/IOL\ M




ANussoc Sier)) I WD Lot i Tecw CeeRT 2

TS

Nomdn-Spuwn 6o ootz G,

= 0 bl T e et
BN AR

L= ona
B = AonpPg (ON0 | UnNIN NBLLNRE
(OO AE S2% oSy Dundivy
X Q & o 5 1%

b= 6.05

S SR . 15 S ==
A= K .}g Ralnla (6524 OMF RL)

%‘S

:{:\_’:’(_;-’\\43(0 AW osud) o s2ae Y
0.05

K= 0.9\

L+ 13 (0o A (B CHST

B (a.\\:;%

L’sm\i (n.afxt

(-\7;:)”_3':- O'Q\?S[ U F a3 (s ooy

=




Awsso. Sterg\ E WD LenDS Tecw RECOLT 20 | 7Y

EAST-WEST QUSYT FaCoE <

Z = V3. T 5t
Tz = On\ §x
Lz = Ly WS

Nz = lohss fis
| V= 239 ()
CERE = 9% 3%,
B \-\-o&pg(%*h i Y= |
:\\ l "R
279+ \ AR5} \ O WD
\+(3‘u;g,( LU 12
Qe = | B8N
3 a. ST+
Qe = X?. AN (S x 6.430) + T I7 I (Beax pIES))
Oe= 599
N, = 0L - (onae(eue a2
Nz oW SY
\\i}_':#l_?*é
ﬁﬂ = PR T N L bt Taaam (2

R M\BS'?) (\x 1wz L’}_,;:\#j') slz

Ros D.o3IS
MLRe) = ML (6.0 23R /ousy
3 1556
YY) = s Loumaes) (W) /ousy
= H5H

/Y\_,LQ‘”» = Y. (\\\'\/ QE = iy LOJ‘”\?JLQ\) (\‘%&.W:O/imsﬁ@
= 3.9\




s
8 Q’F",ﬂ ]
ﬂ”” e |

J\\\{sﬁ.& o) WIND LehTS TECWY REPWT 2 | 28

Eaost Lpesh Oﬁs“ﬁbl g{:j‘“ SV UL G |

Waz il L R EET ek A bl
2.0 23\ :

Rn- 0.2

Q\ REasEREs = e Q—?_(s .ES)B
So5 . USaSY

Ria= DS

AEBE> S (\fe'lﬂ‘g"))

\
2129 23 2
Q\\__ = Q.llkp

B: 0.0S (Fof ME (comon 05 NS diecHan)

A=) L (0.6 2223 e o) (6534 0. WH o) )
0.0S | |

K= 0,\%H

it \.1(().\\.9“"(6&01 (o .%\\\"*(BPP‘\T"(D.\&?J

Ge vy T O.QY%
RS S[ V(s aY eaw)

! Groew = C).%S?)l

Famiane




W

Ausso. Jomal Wiad  LoADS } Tecw Revest 2
e, Ercwsse Qossihicanon RLSA)
Eccweeed (L)
§olndennol  pressuk Cer SHcie (Fiod . B-S)
QQ,@;_ = 20\8
Ithecpohon for Ak Cp Yonwus:  (Fig. o)
NoZTH - SO ML s S
O 1 QQ.249 3¢ -0 Y ‘ 5
< BRI 7
“ BB\ | V.0
(EE 290D WU24UL 713D S 0.8 eduChan

C{) 2 =\, 254

Q.24 £+ v 93 Oy . A 08 R 05
¥ LR OoNE
-0. 7+ . O

Cp= -O.0152

G £ \» 239 K ¢ Ft{é’ \ o555

(‘,p= L&, on




Alusso YoM | WD Lopasd | Teew ReCey 2 | 27
EASST - eSS DiLE VLS 2 VO
O o O9.2M §y
QP: -\ 4
A= (G219 T TN N2 Y \osd B2

Co= B -L.cH

SG. 24 & 4 WS fA
Qp:—b‘—:“

deconlorion SoC Wb Cp Noluus: (g, w-u)

AT -2 3T

Wla= 2.a%
L Z == &R
T T i A
SO | n

¥ e oyner Covolwss uE®R NRipNoX d




Alyssa Stangl
Technical Report 2
Due: 9/27/13

Pg. 28

WIND LOADING CALCULATIONS

Equations Utilized:

Kz = 2.01 (2/2)°

q, = 0.00256K,K,K VI

p=qG¢C,, (MWERS for Flexible Buildings)

Constants Previously Calculated by hand:

k= 1.00
kg = 0.85
V=850
I=1.00
Gy, ns= 0.903
Gt ew= 0.853

Caclulating k, and g, - NS and SW

Floor Number

Height above ground (z) z, o k, q, -1
2 15.00 900 9.5 0.85 13.36 22.99
3 28.17 900 9.5 0.97 15.24 22.99
4 41.34 900 9.5 1.05 16.52 22.99
5 54.51 900 9.5 111 17.51 22.99
6 67.68 900 9.5 1.17 18.33 22.99
7 80.85 900 9.5 1.21 19.03 22.99
8 94.02 900 9.5 1.25 19.64 22.99
9 107.19 900 9.5 1.28 20.19 22.99
10 120.36 900 9.5 132 20.69 22.99
11 133.53 900 9.5 1.35 21.15 22.99
12 146.70 900 9.5 1.37 21.57 22.99
13 159.87 900 9.5 1.40 21.96 22.99
Penthouse Floor 173.04 900 9.5 1.42 22.33 22.99
Penthouse Roof 198.67 900 9.5 1.46 22.99 22.99
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Pg. 29

Wall Pressures | NORTH-SOUTH DIRECTION

Wind Pressures | North-South Direction

Trib Area Overturning Moment
Floor Number Height above ground (z) q, On Windward (PSF) Leeward (PSF) Trib Height (SF) Force (k) Story Shear (K) (ft-k)
Ground 0.00 13.36 22.99 9.65 -5.78 7.50 2092.50 32.30 421.44 0.00
2 15.00 13.36 22.99 9.65 -5.78 14.09 1619.78 25.00 389.14 375.03
3 28.17 15.24 22.99 11.01 -5.78 13.17 1514.55 25.43 364.14 716.38
4 41.34 16.52 22.99 11.93 -5.78 13.17 1514.55 26.83 338.71 1109.27
5 54.51 17.51 22.99 12.65 -5.78 13.17 1514.55 27.92 311.87 1521.73
6 67.68 18.33 22.99 13.24 -5.78 13.17 1514.55 28.81 283.96 1949.83
7 80.85 19.03 22.99 13.74 -5.78 13.17 1514.55 29.57 255.15 2391.09
8 94.02 19.64 22.99 14.19 -5.78 13.17 1514.55 30.25 225.57 2843.77
9 107.19 20.19 22.99 14.59 -5.78 13.17 1514.55 30.85 195.33 3306.58
10 120.36 20.69 22.99 14.95 -5.78 13.17 1514.55 31.39 164.48 3778.51
11 133.53 21.15 22.99 15.28 -5.78 13.17 1514.55 31.89 133.08 4258.76
12 146.70 21.57 22.99 15.58 -5.78 13.17 1514.55 32.36 101.19 4746.68
13 159.87 21.96 22.99 15.87 -5.78 13.84 1591.03 34.44 68.83 5506.40
Penthouse Floor 173.04 22.33 22.99 16.13 -5.78 19.42 1196.30 26.22 34.39 4536.56
Penthouse Roof 198.67 22.99 22.99 16.61 -5.78 12.17 365.10 8.17 8.17 1624.11
Base Shear [k] = 421
Total Overturning Moment [ft-k] = 38665
Windard Wall C;= 0.800 L= 279.00
Leeward Wall C;= -0.279 B=115.00
(interpolate) L/B= 2.43
Wall Pressures | EAST-WEST DIRECTION
Wind Pressures | East-West Direction
Trib Area Overturning Moment
Floor Number Height above ground (z) q, On Windward (PSF) Leeward (PSF) Trib Height (SF) Force (k) Story Shear (K) (ft-k)
1 0.00 13.36 22.99 9.12 -10.38 7.50 862.5 16.82 1166.73 0
2 15.00 13.36 22.99 9.12 -10.38 14.09 3929.7 76.63 1149.91 1149.43
3 28.17 15.24 22.99 10.40 -10.38 13.17 3674.4 76.35 1073.28 2150.90
4 41.34 16.52 22.99 11.27 -10.38 13.17 3674.4 79.57 996.93 3289.34
5 54.51 17.51 22.99 11.95 -10.38 13.17 3674.4 82.05 917.36 4472.62
6 67.68 18.33 22.99 12.51 -10.38 13.17 3674.4 84.10 835.31 5691.76
7 80.85 19.03 22.99 12.98 -10.38 13.17 3674.4 85.85 751.21 6941.05
8 94.02 19.64 22.99 13.40 -10.38 13.17 3674.4 87.39 665.36 8216.50
9 107.19 20.19 22.99 13.78 -10.38 13.17 3674.4 88.77 577.97 9515.16
10 120.36 20.69 22.99 14.12 -10.38 13.17 3674.4 90.02 489.20 10834.74
11 133.53 21.15 22.99 14.43 -10.38 13.17 3674.4 91.17 399.18 12173.40
12 146.70 21.57 22.99 14.72 -10.38 13.17 3674.4 92.23 308.01 13529.62
13 159.87 21.96 22.99 14.99 -10.38 13.84 3860.0 97.92 215.79 15654.63
Penthouse Floor 173.04 22.33 22.99 15.24 -10.38 19.42 3300.3 84.55 117.87 14631.08
Penthouse Roof 198.67 22.99 22.99 15.69 -10.38 12.17 1277.9 33.31 33.31 6618.37
Base Shear [k]= 1167
Total Overturning Moment [ft-k] = 114869
Windard Wall C,;= 0.800 L= 115.00
Leeward Wall C;= -0.500 B= 279.00
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Pg. 30

Roof Wind Uplift | NORTH-SOUTH DIRECTION

Wind Pressures - Roof Uplift | North South

Location on Roof Cp G A Pressure [PSF]
0to 99.34 ft -1.2194 0.903 22.99 -25.32
99.34 to 198.67 ft -0.8152 0.903 22.99 -16.92
198.67 to 279 ft -0.5848 0.903 22.99 -12.14
h=198.67
L= 279
h/L= 0.712

NOTE: Interpolation between h/L=0.5 and h/L=1.0 can
be seen on Page 18 of hand calculations. Also, Area
reduction calculation can be seen on Page 18.

<- Area Reduction Applies for Cp =99.34*115=11424.1 e

Roof Wind Uplift | EAST-WEST DIRECTION

Wind Pressures - Roof Uplift | East West

Location on Roof Cp G an Pressure [PSF]
0t099.34 ft: -1.040 0.853 22.99 -20.40
99.34 to 115 ft: -0.700 0.853 22.99 -13.73
h=198.67
L= 115
h/L=1.728

NOTE: Area reduction application calculation can be
seen on Page 19 of hand calculations.

<- Area Reduction Applies for Cp=99.34*279=27716 ft
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SIESMIC LOAD CALCULATIONS

Floor Weight Calculation

Floor Number Dead Load Partition Load Total Weight (PSF) Floor Area (ft?) Weight (kip)
Penthouse Roof 133 0 133 6704 892
Penthouse Floor 171 0 171 29703 5079

13 215 20 235 29703 6980
12 215 20 235 29703 6980
11 215 20 235 29703 6980
10 215 20 235 29703 6980
9 215 20 235 29703 6980
8 215 20 235 29703 6980
7 215 20 235 29703 6980
6 215 20 235 29703 6980
5 215 20 235 29703 6980
4 215 20 235 29703 6980
3 215 20 235 29703 6980
2 215 20 235 26494 6226

Total Weight = 88979
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Pg. 38

Seismic Story Forces

1.056 s
1.278
6406.5 k

Story Forces | North-South

Story Forces Fi

Floor Number hi (ft) h (ft) W (kip) wXhk Cvx (kip)
Penthouse Roof 24.33 198.70 892 771405 0.0248 158.68
Penthouse Floor 14.50 174.37 5079 3718753 0.1194 764.93

13 13.17 159.87 6980 4573855 0.1469 940.83
12 13.17 146.70 6980 4097943 0.1316 842.93
11 13.17 133.53 6980 3633774 0.1167 747.45
10 13.17 120.36 6980 3182178 0.1022 654.56
9 13.17 107.19 6980 2744134 0.0881 564.46
8 13.17 94.02 6980 2320832 0.0745 477.39
7 13.17 80.85 6980 1913741 0.0614 393.65
6 13.17 67.68 6980 1524742 0.0490 313.63
5 13.17 54.51 6980 1156338 0.0371 237.85
4 13.17 41.34 6980 812063 0.0261 167.04
3 13.17 28.17 6980 497389 0.0160 102.31
2 15.00 15.00 6226 198271 0.0064 40.78

SUM: 88979 31145418 6406.5

Base Shear [k] = 6406.5
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