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Froject Overview

+ Prirarily an Office Building
+ Totd of 79,241 =f

+ Constuction Start: June 2007

+ Cormpletion Deadline: August 2006

+ Estingted Cost: #6,577,00

+ Zoning Class- -1 (Business District)
+ Max Building Height- 75 f

+ Kequires Dermolition of Frevious Pank
Pefore New Construction Can Commence

+ Puilding Includes an 28T Pranch Pank on
the Cirst [loor
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OWNER /CLIENT : 28T Pank

ARCHITECT: KW, Larson Associates M

il aANG &
Maeax @ G

STRUCTURAL ENGINEEK: Watson Engineers

ASSOCIATES, P.C.

FLUSBAESEY s
WOLF

ENGIMEERNG, i,

CNIL ENGINEER: Mcllvreid, Didiano & Mox, LLC

FlEsCHIMG,
R.W. LARSON MARSTILLER.
£

MECHANICAL/ELECTRICAL ENGINEER :
Firsching, Marstiller, Kusbarsky & Wolf Engineering INC EBOLD

We won't rest,

GENERAL CONTRACTOR: AW McCay

PANK EQUIFMENT & SECUKITY DUFPFLIER : Diebold Incorporated
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FOUNDATION:

[Footings=> Spread [Footings
+ Typicdlly 7% feet square
+ 24" T hick

[Founddation = [Tasonry W dll
+ 12" Jvany Plock W dll
+ Concrete Fiers (1- 8" X 2°-4")

ST Pank
Indiana, EA

FRAMING 2Y 5T £1.

[raming Dystem> A22Z Dieel

+ T ypicd Girder: W24 x 55
+ Typ/ca/ Pearn: W14 x 22
+ Typ/ca/ Colurn: W12 x 53

% All Peams and Oirders Frame

Info a Colurn,

% [dateral Forces Kesisted P %

Moment Connections

ToP/BOTT N T Y T
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FLOOR Y271 EM.:

Floor 2ystern = Non-Cormposite Deck sef on
Steel Joists spaced af 2-0" oc,
+ 2444 Joists (typical)
+ 28 Gage Oalvanized Deck
+ 2" Concrete T opping (2000p=i)
» Keinforced with Gx& W14 xW 14 WWE

RKOOESrTEN:
Koof System > T ypica Puilt-Up Koof Syster
+Stone Pdllast Sy =ter

+Sit=upon %" glass sheathing roof membrane,
KZO roof insulation, and 15" metal decking

ST Pank
Indiana, EA

_ 3/4" TREATED PLYWOOD SH EATHING

__ SINGLE PLY ROOFING OVER

/ RIGID INSULATION |
a" i
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THEDIS FROFOSAL

Froblem Dtaterment: Due to the simplicity of the original design and the =traightfomwardness
of the building layout, a credtive redesign that i appropriate for such a
building i= hard fo discern,

HOWEVER. .. Canwe be sure that steel is the most efficient

construction material for this building?

Froposed Dolution: To accurately make this cormparizon, the current teel sy=ter mu=t be
cormpared to a concrete systerm for the sare building, and a tructural
sy slerm using concrete rust be corpletely designed.

Will .a two-way.concrete slab sy sterm be
more efficient than a steel syster’?
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FROFOSED PUILDING LOADZ

Puilding Codes
12C ZOO2- International Puilding Code Snow Load=
(In accordance with A2CE 7-0OD)

Dead Load= |
Superimposed DL 12 psf gjj//[dn Load=Used

[loor Load= [25p=f 21 Floor

(Dlab Self-weight) BT i

Znd [ loor

=t Floor
Live _oad=

Floors |, 2, 2, & 4 [OO0psf (Lobby area)

T he load combinations looked at, are a= follows...

[A4D

[ZD+ 6L+ (ODL or OSW)
/7ﬂ)7/u/ ey, 1’066

[Na% -

[ ZD+ [OE+ODL+0OD5
OO e G

ST Pank
Indiana, EA

2228 kips
5724 kips
5724 kips
GEDZ kips
|6 kips

(wind ca=e confrols at base)
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FROFOSED DESION

DIAC DYSTENM:
F'c=4000p5/

Dlab Dyster> Twoway Flat 2lab with Drop F anels

+ 10" SDlab
+ 7% Drop Fanel=

+ Two Way Keinforcing

% Designed with ADOS2 which uses the Equivalent Frare Method =
% FPunching Shear Allows 16” x 16” Colurmns

11} #6 long bars
/-‘ 11) #6 short bars

ST Pank
Indiana, EA
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FROFOSED DESIGN

EDCE PEAM DESIGN:
F'c=4000p5/

Edge Peam=> Located Along Entire Ferireter

+ 38" x 18" Pear
+ Frovides Kesistance to T orsion

+ Keduces Shear in 2lab Along Exterior

N

)
j: #4 e & Lk #4
(2) #8 |
L / \ #4 Closed Stirrup
at 7" o.c.

3-2

Cdge Pear Detail At Dupport Cdge Pearn Detail At Mid-span
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FROFOSED DESIGN

COLUMN DESIGN:
F'c=4000p5/

Y Designed using column inferaction diagrams
provided by the "Design of Concrete
Dtructures fextbook,

Y Designwas controlled by the bearing
capacity of the footing, not by strength

As=(10) #8 = 7.90 in"2

Exterior Column Design

As=(10) #8 =7.90 in"2

Core Colurn Design
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FROFOSED PDESIGN

FOOTING DESION:
F'c=4000p5/

#[; Footings Decond Kow
from the Exterior Except in
RN /- ||/ =t Direction

/¥4 dowel typ.

#Z: [Footings
Located in Centrdl
Core of Puilding Flan

#2. [“ootings Located
Aong Outside Ferimeter
of Puilding.

ST Pank
Indiana, EA
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Preadth #1: Construction [anagement

Existing 2ftdtistics:

*Shuctiral Costs:
7/ 220000

*/ abor Costs:
#1870000

TOTAL CODT=;
#2/20000

Duration of Corpleted 2tructure

*

*Cxisting E=tirates Frovided
by KW. Larson Associates

Froposed Sftdtistics:

Sructral Cosrs,
2B/ OFD 270

Labor Cosrs
2B/ F7E2F2

TOTAL CODT2;
#Z022652

Duration of Cormpleted 2tructure
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Existing Lighting Conditions:

+2' x 4 Kecessed Office Light

+U=e= (Z)T8, 2Z W Fluorescent Lamps
+/00% Direct Lighting

+LCxisting Lighting Levels Kange [From
227fc —4&1fe on'the Desktops

|deal F oot Candle K ange: 2O-57

ST Pank
Indiana, EA

Fropo=sed Lighting Conditions:

+8" x 4 Fendant Mount Fixture
+Us=e= (Z)T8, 2Z W Fluorescent Lamp=
+/00% Indirect Lighting

+Cxisting Lighting Levels Average at ©4.] fc
on the Desktops
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RECOMMENDPATIONZ:

Concrete Dy ster:

Steel Dyster:

DLAD
THICKNEDS

15%2" Deep Slab

27" Deep Dlab

COLUMNZ

24" x 24"

12" x 127

CO2DT

$2,523,689

$3,190,000

DUKATION
DAV INGS

197 Dayé
$666,311

102 Day>
95 /Dayé

ST Pank
Indiana, EA

% The DT EEL DYST ENM is the More Efficient Construction Material

+ On/y #100,000 in Davings After Accounting For FIT Costs [For the Extra Duration
+Fotential Frofit Los=Waiting for Move-In
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THANKYOU!!

T hank you to the Fennsylvania State University for enabling me the opportunity to gain an education
that will forever open doors that would normally be locked.

T hank you to Dr. Linda Hanagan for being supportive of the work that | was doing, and for being
uwavering in her quidance and availability during the school year. ©he made it possible to ask
questions without feeling infimidated,

T hank you to KW. Larson Associates for a/wayé providing information in a tirel v manner, and for

coordindting the acquisition of a sef of drawings for 28T Parnk,

T hank you to dll of the profes=ors who have answered randor questions throughout the school year
and for being flexible in class deadlines around busy thesis deadlines,

Above dll, thank you to 2&T Pank for permitting me to conduct ry thesis research, W ithout them

none of this could be possible,
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