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Dauphin Hall - Penn College of Technology Building Introduction

 Location: Williamsport, PA

U Owner: Penn College of Technology

U Architect: Murray Associates Architects, PC

J General Contractor: IMC Construction, Inc.

U Number of Stories: 4 Above Grade (70 feet tall,
316 feet long and 210 feet wide)

dSeize: 123,676 GSF

L % | ‘ I QdCost: $ 26,000,000

I — LA U Construction: October 2008 — August 2010

o i ' dDelivery Method: Design-Bid-Build
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Dauphin Hall - Penn College of Technology

Existing Structural System

U Gravity System:

4” Light Weight Concrete Slab, reinforced
with 1 2” — 20 gage Vulcraft composite deck

Open Web K-series bar Joists @ 2’-0” O.C.
Exterior walls: non-loadbearing CMU with

brick Veneer

Interior Partitions: 4” Clay Brick
Columns: W8’s — W10’s

Beams: W18’s — W24’s

Ao L SECTON
ETALE D aT = 17T




Dauphin Hall - Penn College of Technology

Existing Structural System

(1 Lateral System:

Wind Moment Connections in Both
East/West and North/South Direction

22 Total per floor

3/8" PLATE WIDTH OF PLATE
T0 BE 1" LESS THAN BEAM

(4)-3/4"9 A325N BOLTS CONNECTION

~ ANGLE TO BEAM L6x4x3/4 TYP.
(2)-3/4" A325N BOLTS LENGTH TO MATCH
~ ANGLE TO COLUMN BEAM WIDTH

WIND_MOMENT CONNECTION
AT _ROOF BEAMS
MC—14 THRU MC-16

SEE PLAN FOR LOCATIONS

(2)-3/4"9 A325N BoOLTS
~ ANGLE TO COLUMN

(4)-3/4"0 A325N BOLTS
— ANGLE TO BEAM

W8 OR W10 COL.
SEE PLAN

- CONNECTION

L6x4x3/4 TYP,
LENGTH TO MATCH
BEAM WIDTH

WIND MOMENT CONNECTION—
TOP_AND BOTTOM ANGLES
MC—1 THRU MC-10

SEE PLAN FOR LOCATIONS




Dauphin Hall - Penn College of Technology Thesis Proposal

Structural Depth
g o bt s o ol of N _ = Redesign structure using reinforced concrete 300 mm (12 in) ——_
| masonry loadbearing walls of band

ot et e b * Precast Hollow core planks Clay brick
2 LS e A = Design for seven stories Concrete masonry — O

Sl monttemsisantin—~ ) ), 2G5 dConstruction Management Breadth reeett L?"‘“fd U
= Compare cost of existing versus proposed lfllﬂ“fémg’:““‘“—

design MW 1) at 400 mm

——y

Wall tie, within —Vapor barrier, per
7l /" local practice
P 5

200 bar diametes.

_— Air barrier, (typical)

_— Seismic clip-type
wall tie

Closed cell rigid
insulation as
required

T Cells containing steel are

provice a conbmons

. » Generate project schedules (16 in.) o.c. or
QdArchitectural Breadth equivalent

Wall tie, within ——__
> - 300mm (12 in.)

* Propose an efficient layout that promotes of band

student collaboration

— Air space, 25 mm
(1 in.), min.

<N, . a
e Unless wall 1z fully srouted, place mortar on

cross webs adjacent to grouted cells fo confine ] M O d i fy e Xi S tin g ﬂ oOO0r p 1 ans

grond to the grout space.

S s sy




Dauphin Hall - Penn College of Technology

http://www.we-inter.com/Conceptual-Design-for-a-Precast-Concrete-Hotel-in-lIrag.aspx

Structural Depth

Solution:
d Gravity System:
= Precast hollow core planks
» Reinforced masonry loadbearing walls
= 4” Clay brick partitions
1 Lateral System:
* Reinforced masonry walls as shear walls

d Three additional floors
= 70 feet tall
1 Proposed Shear Wall Layout
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Dauphin Hall - Penn College of Technology

Cavity fill or other mortar
collection device

1 i (25 mm) partially
open "L" shaped head
joints for weeps

at 32 1n. (814 mm)

0.C.

Drip edge

-
—

Remforced —
bond beam

Grout stop ——

—
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Stop flashing at 1nside

of faceshell (see TEK 19-2A)
~41m. (25 mm) umt (solid

or filled) to support flashing

Hooked shear bar grouted
in slab keyway

Topping 1f requured

- Beanng strip

Hooked bar in wall at shear
bar (not required 1f vertical
reinforcement at this location)

Structural Depth - Floor Design

Precast Hollow Core Planks
A Typical (Max.) Span = 19 feet
dDead & Live loads from IBC 2009
Selection from catalog (Nitterhouse)
= Total Factored Loads
W= 190 psf <214 pst —» OK

J Check Deflection:
" Apctya= 0.16" SALimit=L/36O =0.63" - OK

Use 4-1/2” Strand 8” x 4’-0” hollow core planks
with 2” normal weight concrete topping




Dauphin Hall - Penn College of Technology
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Courtesy of NCMA

Structural Depth -

Floor Design

Precast Hollow Core Planks Connection Details

#a4 MAX, ZILE REBAR GROUTED S0LID @ GROUT
KEY OF CORE <IE. 4°-0° O.C. MaXI, SUFPLIED
BY OTHER:, AaMND IMSTALLED BY NCF'—l,
(5EE WOTE 32 IIIII

\

SSLUT EMD CLHRE % IIIII
El'r' HZF, IHMLC, '\\ \

RN |

SEE WOTE 1
/ Ay

"l*_" "

e } -’ 1. .-'_"."_":{ f

¥
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EXLCELSILNE |:|H[||.]|—/
DaM BY MCP. (TYP.) _/
BOND BEAM

[

A7 BRL RLIEEIMAL

Courtesy of NCMA

x PLASTIC BEARING STRIF BY WCP

SEIMFLORCIMG W1 TH S HLOLK  S0FFLLE
ANMD INSTALLED BY DOTHERS, REINFDRCING
SHALL BE DESIGNED AND PLACED TO
CLE&R THE FLaAKNE BEARIMG,

" HEL HLIMIRAL

HUOTED = TOFFING |5 =REUI=ED,

JUENTS MUNT BE GROLUTED FIRST.

3500 PSI SANHD & CEMENT CROUT [N JOIWTS

+LE DETAIL €
SEALANT
BACKER ROD

SEE DETAIL A
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Dauphin Hall - Penn College of Technology Structural Depth — Shear Wall Design

Reinforced masonry loadbearing walls:
1 Mostly Corridor and Exterior walls

Assumptions:
d 'm = 6000psi
d 8” thickness
d Fs = 24000 psi
d Fy = 60000 psi
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Dauphin Hall - Penn College of Technology Structural Depth - Shear Wall Design

ASD Ineraction Diagram | Reinforced masonry loadbearing walls:
i ChU, Tim = 5000ps1, 59 bars@ 16in d Designed under gravity loads first
At level 1 (base)
d Load Combination (ASD): D + L
d Max. Loads P,M = (27.3 kips, 36.40 ft-kips)

Final Design
Area steel required: As = 0.85 in?

d Use(1)#9 @ 16” O.C.*
1 Oruse (2) # 6's @ 16” O.C.
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M, in-lb per foot of length




Dauphin Hall - Penn College of Technology

Structural Depth — Shear Wall Design

Wind Loading: MHOEGRGES O TN s Py——"
dSame as existing structure (no change in story o
height) | "
QASCE 7-05 Wind load cases applied N
QdControlling Case: Load Case 1 T ol e
d Longitudinal direction controls
dBase Shear = 263.6 Kips " ﬂ
JdOverturning Moment = 11,285 ft-kips " g

Base Shear = 273.6 kips

N_

M = 6,904 0 - kips
M= 11,2851t - kips




Dauphin Hall - Penn College of Technology

Structural Depth — Shear Wall Design

Seismic Loading:

] Base shear recalculated due to additional
weight of building

 Original response modification factor R = 3

1 Intermediate reinforced masonry shear walls
R=3.5

[ Accidental torsional effects = £0.05%

U Drift checked against 0.001hsx

Wind
Seismic

DIAPHRAGM FORCES DUE TO SEISMIC LOADS IN BOTH DIRECTION

ase

M = 81,574 ft - Kips



Dauphin Hall - Penn College of Technology Structural Depth — Shear Wall Design

1 Check Shear Wall Under Seismic ASD Ineraction Diagram
. . . 8-in CMU, f'm = 6000psi, #9 bars@ 16in
= Controlling Load Combination:
D+ O0.7E (ASCE 7-035)
= Plot (P,M) = (13,300 lbs; 41,000 Ibs-in)
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Dauphin Hall - Penn College of Technology Structural Depth — Shear Wall Design

1 Drift Calculations

= Top Story Drift mﬁ“’“
A =0.023" < ALimit = 0.0 thX = 0.7"— OK 21,2?d|’£—|r;ip
* Frist Story Drift
A =0.00025" <0.7”7 — OK

48,936 fi-kips
64,944 fiips
81,574 fi-kips




Dauphin Hall - Penn College of Technology Structural Depth — Shear Wall Design

Shear Strength Check

‘ 0 Shear Strength Check e e

63 | 13 | 1es | om0 | 10 | s | e | ok |
s | ies | ems | 13 | 1 | s | a0 | e | e | ok | j M SJ C 2 O O 8
-_ seea | 8 | 10 | om | -_—_—

J Where M/Vd < 1:

1 Y| r _ ﬂ
- FV—§[4—ﬁ meS80 45 vd

d Where M/Vd = 1:
= F,=+fm< 35 psi

4 If Shear reinforcement is provided
" As = VS/(Fsd)

No Shear reinforcement is needed




Dauphin Hall - Penn College of Technology Architectural Breadth

 Floor plans
= Ceiling height = 10 ft
* Long corridor

Rose Street Commons:

Dauphin Hall =, Lty = More study rooms
First Floor R 124 additional rooms

Courtesy of pct.edu




Dauphin Hall - Penn College of Technology Architectural Breadth

 Floor plans -l
]l = Ceiling height = 10 ft
Rose Street Commons: - . LOIlg corridor

Dauphin Hall = More study rooms
Upper Floors BT o e 124 additional rooms

Courtesy of pct.edu



Dauphin Hall - Penn College of Technology Architectural Breadth
T d Codes s
» Corridor width = 6’ min

* Minimum number of Exists = 3 (392 <500)

= Dead-Ends
= Travel distance < 250 f{t

- Laun
- Lock
- mail

- hizin
- hlech
I:l Folic
I:' Ra of




Dauphin Hall - Penn College of Technology Conclusion

d Goals
» Structural implementation feasible

= Longer construction time frame
= Additional cost

J Recommendations:

= Foundation would need to be checked and
resized

Courtesy of pct.edu



Dauphin Hall - Penn College of Technology Questions/Comments
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