LETTER OF TRANSMITTAL

DATE: October 25,2013
TO: Dr. Linda Hanagan

FROM: Alyssa Stangl

ENCLOSED: AE 481W — Senior Thesis | Structural Technical Report 3 - Addition

Dear Dr. Hanagan,

This report was prepared as an additional design for Technical Report 3 for AE 481W — Senior
Thesis. The building in question is La Jolla Commons Phase Il Office Tower. Items included in
this report are as follows:

- Alternative Floor System #4 — Pan Joist System

- Weight and Cost Analysis — Pan Joist System Only

- Updated overall system comparison chart

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

Sincerely,

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.
Serving as an office building for LPL Financial, the building has open floor plans and large areas of glass
curtain wall. La Jolla Commons Tower |l 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 footings 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, ranging from 12 to 18 inches with
reinforcing, as required, by code. Camber was used for the slab at each level, excluding Lower Level 2
where the mat foundation serves as the floor. The designers determined that the large construction
loads would cause the slab to crack; therefore, slab deflections were calculated for a cracked slab
section. As a result, the deflections calculated for post-construction loading were significant. The
maximum camber applied to the slab is 2 %4” at the center of a bay.

Laid out at the core of the building, the lateral system of La Jolla Commons Tower |l consists of
reinforced concrete shear walls. Due to the high shear forces associated with earthquake loading in this
Seismic Category D structure, the diaphragm alone is not relied upon to transfer lateral loads to the
shear wall system; instead, collector beams are used to aid in the transfer of lateral loads at levels below
grade in the north-south direction.

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 of each cantilever is similar to that of the rest of slab; though, it does have additional
reinforcement. Also, the building has a plaza area on the Ground Level which carves out a portion of
Ground Level 1 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. The following report explains the building structure, design codes, and design
loads in more detail.
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Building Site Information

Alyssa Stangl [Structural]
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[La Jolla Commons Phase II Office Tower

San Diego, California | LPL Financial Office Tower

Primary Project Team General Building Data

Owner | Hines Construction Dates | April 2012 — May 2014
Tenant | LPL Financial Building Cost | 578,000,000
Architect | AECOM Delivery Method | Design-Bid-Build
Structural Engineer | Nabih Youssef Associates Height| 198" —8" | 13 Stories
MEP Engineer | WSP Flack + Kurtz 2 Levels | Underground Parking
Civil Engineer | Leppert Engineering Size | 462,301 G5F

Architecture Mechanical

* Modern style building with glass curtain wall . s i Chilled Water, floor-by — floor
* 12 foot floor-to-floor height | VAW Dual Path Air Handling Units
* \ery open and spacious office area ] Ventilation and cooling through
= [Interior features and build out by tenant s : o "™ underfloor air distribution,

| overhead air to perimeter zones.

Sustainability Features

First Class A, NetZero Office Building in the USA
Building returns more energy to the grid than it Lighting and Electrical
uses on an annual basis
LEED — S Gold Certification High efficiency, low glare lighting fixtures
High power factor electronic ballasts
Lighting control system integrated with Building

Structural Management System, local override at each floor

= Two-way, flat plate , reinforced concrete slab - Two 400 Amp, 480/277V, 3-
* (Concrete columns on a regular column grid
» Special reinforced concrete shear walis

* Mat foundation system

phase, 4 wire switchboards
service building

One services the lower leval
bus riser and the other

| T | c services the upper level bus
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Documents Used to Create This Report

e American Concrete Institute
o ACI318-11
e American Institute of Steel Construction
o AISC — Steel Construction Manual, 14" Edition
e Concrete Reinforcing Steel Institute
o CRSI Handbook 2008
e Reinforced Concrete Mechanics and Design, 6™ Edition
o ByJames K. Wight and James G. MacGregor
e International Building Code
o IBC2012
e Reed Construction Data | RS Means
o Square Foot Cost 2013
e American Society of Civil Engineers
o ASCE 7 — Minimum Design Loads for Buildings
e La Jolla Commons Phase Il Office Tower
o Construction Documents
o Technical Specifications
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ALTERNATIVE FLOOR SYSTEM
DESIGN #4 — PAN JOIST SYSTEM

Page 7



A S\mg‘ Tooe Dese® B | Taew Pepwt 3 L

ore \r\\mj Ao Pon Toawst Soasev] —DsSie Y

oo ntcrress, = LW
Yax eam Spocing
Nove A-Q S Uarigny v Moe 6o
Yeain = Xhee
Bs=Fow> = 1" ek

Ty MO SSEMN @ AN SPaCNg 5

L= 0SO)(USI) v23 = 3915 s |

L = | £ Var Lok = (S QQU-\’LQQ =2ns L E |

| £ luos 32
¥ N6 LU AedpaCindn
NMy=' LRl aleo = 1772l
Wu= (222 ) (1S ™) = 551 \o| &
Maz wWud? - (S|]mEOIe) WIHE

Mias 122 % . i
A=

; ROk Sowst Shze ' (Menl» depin Ao \%“);
Bearls S R adidg s 'd=% S

v-A%= 20Mu
Y OsSY =70 (%)

b=t1e2u 2 1 pus " is Mok coperd)
Ty b=12Y, e |

Page 8



/a3 peiteiptey | Tioor Dested U] Tecw et B j

e e A e T e L S e O 5 =S S

>

s | Note: ZNoue Hat | ks Wn :
, it \\\t\d N0V \eoMn \‘-‘{&S - |

QM oesy B ‘?u\w\ dc%\%ﬂ Are. 10D

TES0N Do -
n= Us" i
LL= B0 PoF o= 223 O=F = 67223488

DL FATS ¥F |

TESON Vaetnws & (4 Ry 9np) |

PMuT = \)Ou-Qﬂz = g ’1’12‘3\&1@ Oala -\\—r\‘-

————

i W 1

* Mukr = UL)US(\L= (o '7_"2_"13\)(2'53 o bbﬁ‘iﬂ o
‘ o two 1
| dz us" -2 AEAS) = 3. 9aS’ i
[' ;
| Aor = Mud - SoFNY | 000\ in?] b |
G | ud L (351D |
Ao = Muo - enal™ - 0G0 ot b ‘
;. Lud L (>SS %
I

557‘[‘(\_«‘:\ % e OO0 Y (AL 2 -1\ %1,\1.?‘\3
- & - 6.6008 (WS = P |

| P it = Q. FL e | Sy

As = ©.0G3Z )y .
A= .0 i B *AE@ 1L O,

Bor S0 (SwLy)d |
Benox = w (SIS G = s

¥ ] ( LVU}: <h |

i ’

—~ | Seox = D 4 Mox 5 Cfock Conkod

Ut 223 0os @ &"0L.
Asemuosd = aanwin™ 9

L

As ‘pmﬁdﬂd > s, mmin v

OIS ] 44+




N .00y 2

"

\erify_ 900 Wirrerd Gogocihy s A 2. S0TS"

Q- &% - (oo loss) = 81WL |
6.2555C0% 6.2T (Load) L) ;

L= 0y, = 01NY = OIBS

o RS
Co= TU . (A - O3 (ZQUIS-01TS)
L\ OIS

To- QOIS > o005
B ™Ay =¢Aﬁ-§\3 (Q-S4) |
= (oS oS (Lo BR) (3quts - @.w\’w;zg Dl wn
PMa= 250" > Mo = ey
> Mut = oot

%

| Creck Srece fopociny b B Skt p=12"
Nu @ d Sorn SupRof !

SRR B YOS
\\\.\ 5 LL(L\—\ LL_D )/\’l.

! BNA = Lo BNe = (6320 EL\U& (\x’)dx\q)ig.a_g)lwb
| @Nas e SNy |

(02 (p.22%)

i
i
i

| Tu‘ p'xco& oo

Do N-S -
WCUNeSS | ToP [BiotieM

L 2308 | *5e®" | *3EY |

N, 1 BesS PR, MW fercreie
2. Wy ruo gt R

Page 10



A Siong) | | i

Fisn SovsT TTesan

‘1

=l L e s e j
% Suoroct 2 Yo spon of OIS Bt of GRedars

Mu = Wud% = (=3 S%ea@d*. v ™

Wsw = (\l¥ (\%‘HSD % 80 -\%}Eﬁ?_‘; = O.\LQ \L/Qlﬁ—-

S Loy 1.2 (o .u.s?.)‘- —
| 6.2
M= (GaeB(oesT | BesG™ I
i)

Wu sl = CD‘ﬂ*UQC%ED

Mu,ared = 1S2.00 Y

Pequired Sieelt

Bs= Ag . GOy I U RS in”
ud LissS)

LT (DA s
As omwiced = 3D in*
A= 1 -\S-05 - (L) = \suau
trec. BV |

CRER SRR C TN ORI RER W
o=t (o.as)usSHu)

=g 2 G B

|
|
1
|

Cx= DD (1S.U30 - 5\9) = 0.00T = 53.03'2@*[
S B NS
@:D-c\ ;3 DK_“
FMNA = D A S (A-2) |
= (0. (0 ) Ly (s e~ V2D ‘\L'"z,1
= e e

O ~= Ay L' > Mu;t\S’l‘Dk‘)\t Vi

Page11



2 e (MDOsHEED = 0,580 \r\

As roin = LD
2e6010 | \S&-\&g\,) - S, L= e
thox Lo oD

Ascin = OOV in?> £ Boiat "

Checy. As onox -

feovy = 0.5, T ( e v A
Q\ﬁ Qu-‘\zk_\

i
i

1
1
4
|

=5 (oSs5y Loto 0.o0% Uﬂ(\S U2

Wo 00 Q. OSSO
e vt = 581 = B30in~ v
Qe Wi ¢ WMox ® Bars
Usingy dooe A Saen Ay 3.8 fefeen

?quu_ %imw%o&g D veax xc \ae @ /

1
|
|
{
|
|
|
1

ﬁq RS

{

Using A0\ AB odapred Som N Bio Y ‘
7\5;)(;@3&2 ol &”hmg 2 0OV rALLEA /\Qu\(éi’, \/

= VOl
* O ooeS

Page 12



; — 2 B

{

| Qe Speor fopotisg

| el =Tyt FRLaw | s (% B-\%.s\ |

= v (DG Avsoe (MD0S.L2aL) /oo
= AR |
| FNa = 63s (SAAD = G 3* ERIRTRORE (Y
= e -y J Walaa ;

| \Nu (_.% SL"%“/\,Q (oo = .23

| | |

2 PNy= Qe > Nu =\ T ‘

, Mo SNeoz. einioemont ?Qqu{f@d f

Yoo SOST Summaeguy . B

| |

P TIRRS E L R Ca s R

@ ‘

| (B *9 o oS |
|
é
i’
|
1
|
|
[
-i

Page 13



TesSeN  GRDE . 6L | dn-= 28 - 2% 0 = 9}

\ V\Q WO oS | tof\‘d& Qoo ONnoded
m\ %%5%“\)\1%"& \Qm(: B

L= B0« (c.?:s»r \5 \z 5 21D
20

S

orox
LL= 3. Pt
WMo leA. Bt o7 ) = OB S 'peF |
W= (oS &)L 8 /lnos = 220854
Drod woat
L = Faxd per - (incuding o ‘mmf‘ﬁvus\
12 (3A2A) = G5 DF
S Wwo s (95230 )Y e = 2.0% 1 102 (W)

= 7“\‘-—\‘(“:—\*
UWDtal = “VYRIWIRL

s = Wulnly -k t\ﬂ(m\? o s

My~ = WA = Ay - e
EAOR Geder Size t (i ¥ VY depn)

WAxy2lsS 2 A-sst

A= oMU

V- USSY? = 20 (Z2R)
b= 2% M"Y = 29" sy 20 moreawm

Ty o3t v et |

Page 14



FQS\LE)W . Uosws = (w\. QS e = 6,50 MEL&

o

Wo= W26 QuaHNn) = s waw

WULNED = BusS MRy Lz ¥
= a0
Mu® = sl 29w = 2™

YALTE SO = 39nYe

Prguired Sieen!
@ Mu™ oM oo @ ideponD ¢

Aoz Mat = 20D _ u2iat YWY s

L LOss)
Ash, poudud = WAK ine

A = - E e hGS=Es

@ My~ (op oaS s SUPRIYRY

|

W

A= WA - ZDDTC o e 19t o (BN

(BYa “HUS S

s | Prout i = Koz )

G =Wt ioise Hit -
Onec. BMan™ ¢

0= (WA e - 235"
60255 (Yao) (B3

L-"p, = | Jae’

S\

sSS

s = O35 (\sS%fU&D = OB\ >0.0978H v/

518

M= (B A (us ) (iss5-7 RS

= 19
BN = 200 = WAL = 2ot Vv

Ut (L) ® 8 oS (AsY)

Page 15



SLE LI EENEI CRSEEEERGNEI SRSAENERNRE q

thece yAn ™ ¢

Ozl Lgzay ity = Aagt
6 S5 (UoaDHED :

=N

u.%

BN = 69 oED W) OSS - 2) e |

= Zeww
Al R T = Pl = Pl et
L= D (oY - Ha®

b S LU0 ()
L= 0en
b Guoo® (1SS -USD= 6.006S = Guoston
= gl |
SeuRE: e AR EE S (sS - M) e

BV = L% > WMy = R

U @O) * e RS (A7)

Page 16



A Sorgy| ﬁ | o

A‘QM\!\ v PNsrmoxt

As iy = 2 Juuw | (eSS Yy = Nt st in>
LobL GO
e B SS) L yesin”
Lo DO
Asonicn= WSS in? £ Ash
& o \/
P rov = 0BS (0RS) UO0 | owd N\ (20)0sS)

WEO,00 | G.osDHA000N

= QL Nt > A /
> ST

thecy. YN 9 Viox DS

oo ANy
Blgt A%%QOJQ:E W oS oo
o e 0,00 4
a R oES W oS £\ s /|
QA oS £\ poes vV |
T A - |

2 coues Wl S\;rwv\ig 4 bES L

2 QA vrS o oS > U oS f//
A rs Y oS

i
{

Page 17



— - R S S S P =S e = i

Qrecw Srear lopacihy -

o = B (208)/2 = 3LS™
Nu@ d = Au.sf - sals sV = .ov
Ne = s/ 9%

FNA = b‘:*)-S‘ (6 =) 20 Htexn ) 2eMUs 3) hoo
= Q_ .\ v

il \iu/(b Ll = %?l,i_;:\s_ s ok = 3B*
& Joen (BHUS = 235% s \s Vv
e @EOOSS) = WL® 2 \s
Witkoos | Tyvens hun | Do T
i f 425,

.\

JSevox = 135S > 3

Rurein= OASKUSD)' (2D o o3 = 6 s in®
| SO (2YE") /(oo = 0 \3AS NG

3 PO
\ AN = 6AIS 0t = 2_\&555&::5: 84
AN = 2o\ =022 in"
£ TR i =)
S5 M Gyt e = Gan o LSS /%k\&x\()ob
= 597" > (W |
' S=l’

2 U Aegsob B35 @ U" spocing




DISWONE®  LINSIR  ghyn BCEUS’
Pt = S te o= | 0.5
GoolNe s o3 4%
ZINEE | as - SA LN
Svz 6w S = e roreS
W

2%y (=D = s
= 24 SheePS

Q) ¥A3xMEe W @Yo &@rﬂl
80&‘*’\%4 A

BACDER TESVEN SutapeM |

23X 1RY Nw ConC, LoD O5)

(OY* Doos @ powen terdepon
(D% 8 oos @ Yop 9% Supps +S
D ¥ax e W e ausuy S

fae ol aMN Supp-yt

Vi

Page 19



A\S’O'“%\

T—

-
{

t
|
I

|

i

Design ¥ Y Sureenory, v O0R- Do), SI00 ¥ N Josas |
= 5

|

: Sevel L
[ | AENRY
Sl | o S\ Tue o
Sy} i Q2" oo
S |
Gweder GL
. MielE aones @G B 6L, v
' . 2)(:)‘ _on
TUR\CAL SUaS Nokes
DNAD M-S gl
TRIOESS | ToP BoTioM 1. Ucoo 795 W
. . forcere. ]
\AS“ * 26 " | 23e ® Y2 e - %; Rb.brmbr?s'
Yepl SCNeDUVLE
LAREL e Lons. Bevne Sneor
Bx 1 oo | TP W\GM‘\(\SS}
&l [N | )EG NORNE | NONE
BL | [w»ER |oyrs | Y2 Me

Page }20



Technical Report 3 | LaJolla Commons Phase II Office Tower Alyssa Stangl [Structural]

COST AND WEIGHT ANALYSIS
OF DESIGN #4
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OVERALL SYSTEM COMPARISIONS
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Alyssa Stangl
Technical Report 3
Gravity System Comparisons

Considerations

Architectural Considerations

Flat-Plate Concrete Slab

Non-Composite Steel

Gravity Floor Systems

Composite Steel

One-Way Concrete Slab

One-Way Concrete Slab - Pan Joists

Maximum Depth 18" 36.5" 36.5" 41" 18"
Fire Protection Required on structural
No Yes Yes No No
members?
2 hr Fire Rating achieved between
Yes Yes Yes Yes Yes
levels?
System Statistics
Cost Per Square Foot $21.53/SF $38.19/SF $25.50/SF $23.89/SF $21.98/SF
System Weight 180.4 PSF 80.6 PSF 79.8 PSF 215.4 PSF 149.5
Are vibrations major concern? No Yes Yes No No
Durability Acceptable Acceptable Acceptable Acceptable Acceptable
Future Design Considerations
Reinforced Concrete Shear
Lateral |Walls Yes Yes Yes Yes Yes
System |Steel Moment Frame No Yes Yes No No
Options |Steel Braced Frame No No No No No
Concrete Moment Frame No No No Yes Yes
Lightest system weight, . -
Maximum floor to ceiling . . & 4 . 8 . L Same material as existing system,
. Light system weight, several |several options for lateral [Same material as existing )
Advantages heights, cheapest system, no cheapest of alternative systems, same

fire protection required

options for lateral system

system, system used in LIC
Tower |

system, cheap alternative

depth as existing system

Disadvantages

None

Most expensive system, fire
protection required, large
beam depth, vibrations

Higher cost than concrete
systems, large beam depth,
fire protection required

Heaviest system, large beam

depth will significantly decrease

floor to ceiling height

Heavy system but less than orginal
system and other concrete alternative

Viable Option?

N/A

Yes

Yes

No

Yes
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