September 27, 2013

Heather Sustersic
had132@psu.edu

Dear Professor Sustersic,

The following technical report was written to fulfill the requirements specified in the Structural
Technical Report 2 assignment that was handed out on September 13, 2013.

Technical report 2 includes a detailed structural analysis of the New Library at the University of Virginia's
College at Wise, located in Wise, Virginia. This analysis includes calculations of roof loads, floor loads,
exterior wall loads, snow loads, snow drifts, wind pressures, and seismic story forces.

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

Sincerely,

Macenzie Ceglar

Enclosed: Technical Report 2
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Executive Summary

The New Library at the University of Virginia’s College at Wise will serve as a main link between
the upper and lower campus areas, which are currently divided by a steep 60 foot hill. The new
6 story, 68,000 ft*, library will be integrated into the hillside, and will provide students with an
easier and safer path across campus. The architectural design of the facade incorporates
traditional materials found on campus, such as brick and stone. Construction on the New
Library began in August 2012 and will be completed in August 2015.

Soil loads caused the foundation system for the New Library to be unique in its design. The
foundation system utilizes a temporary leave-in-place soil retention system and foundation
walls which are designed to resist future lateral soil loads. Other parts of the foundation system
include piers, footings, and slabs-on-grade.

All six stories of the building have composite floor framing involving both composite steel wide
flange members and composite decking. Framing layout in the building is fairly typical with bay
sizes ranging between 25’-4” x 25’4” and 31’-0” x 25’-4”. Steel wide flange columns are used as
the vertical framing system and shear walls make up the building’s lateral system.

Loading conditions considered in the building’s design include live loads, gravity loads, snow
loads, wind loads, seismic loads, and lateral soil loads.

The Virginia Uniform Statewide Building Code (USBC); along with “Facility Design Guidelines”,
governs the design of all buildings on the campus. The USBC adopts chapters 2-35 of
International Building Code (IBC) 2009, which references codes and standards which include
American Society of Civil Engineers (ASCE) 7-05, American Concrete Institute (ACI) 318-08, and
the 13" edition of the Steel Construction Manual.

University of Virginia’s College at Wise — New Library
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University of Virginia's College at Wise - New Library
Wise, VA

General Information

Full Height: 119"

Number of Stories: 6

Size: 68,000 SF

Cost: $43 Million

Date of Construction: August 2012 — August 2015
Project Delivery Method: Design-Bid-Build

Project Team

Owner: UVA at Wise

Architect:
Structural:
MEP:

Cannon Design
Cannon Design
Thompson and Litton

Lighting Consultant: Lafleur Associates

Construction:
Civil:
Landscape:
AV/Acoustics:

Quesenberrys, Inc.
Thompson and Litton
Hill Studio

Shen Milsom Wilke

Foodservice Design: Culinary Advisors

Structural Systems

Foundation:

Framing:

Lateral:

Soil Retention:

i

il

—
—

W

Slab on grade with column piers,
footings and foundation walls

Steel frame, composite wide flange
steel members, and normal weight
composite deck flooring

9 Reinforced concrete shearwalls

Temporary Leave-In-Place Soil
Retention System

_

=

Mechanical

VAV system with a roof mounted chilled-water air
handling unit with a 145.9 ton chiller providing
41,300 CFM and a heat recovery unit

Electrical/Lighting

Five 480/277 3-phase panel boards
Nine 280/120 3-phase panel boards

Wall switch and low voltage occupancy sensors used
for lighting control

Architecture

The building's design was to bring a sense of
cohesion to the existing buildings, as it is to be
located directly between the existing upper and
lower campuses. The goal was to give the impression
that the older existing buildings’ architecture was
based on the New Library’s. This was achieved
through use of materials such as brick and stone
commonly found on the surrounding buildings.
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Documents Used in Preparation of Report

Below is a list of the design codes and standards used in the structural analysis of the New
Library at the University of Virginia’s College at Wise.

¢ International Code Council
0 International Building Code 2009 (Chapters 2-35 Adopted by Virginia Uniform
Statewide Building Code)
e American Society of Civil Engineers
0 ASCE 7-05: Minimum Design Loads for Buildings and Other Structures
e University of Virginia Facilities Management and University Building Official
O Facility Design Guidelines
e University of Virginia’s College at Wise — New Library
0 Construction Documents
0 Specifications
e Vulcraft Deck Catalog

University of Virginia’s College at Wise — New Library
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8. Calulate Wind Pressure, P, on each surface

Equation: p=qGCy;
Constants:
G(NS) = 0.824
G(EW)= 0.835
a,= 20.6

Building Width NS= 147'
Building Width EW= 94.33'

Floor Height a, Windward Pressure |Leeward Pressure (PSF) Trib Area (SF) Force (K)
(PSF)
18 12.36 8.15 -8.49 2646 44
36 15 9.89 -8.49 2499 46
52 16.62 10.96 -8.49 2352 46
68 18.04 11.89 -8.49 2352 48
84 19.05 12.56 -8.49 2499 53
102 20.07 13.23 -8.49 1323 29

Base Shear= 265

Windward Pressure
Floor Height q, (PSF) Leeward Pressure (PSF) Trib Area (SF) Force (K)
18 12.36 8.26 -6.67 1698 25
36 15.00 10.02 -6.67 1604 27
52 16.62 11.10 -6.67 1509 27
68 18.04 12.05 -6.67 1509 28
84 19.05 12.73 -6.67 1604 31
102 20.07 13.41 -6.67 849 17

Base Shear= 155
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(Wiod (oadS Yecn Repolt 2 MQCU\M’ f
3 ad Pressuse for Root | | ] |
P=9h CCp . | || .

G e9): 00098 [2.01 (Vo) Jeaakzeskos
’ = 20.6. | |
W— windward
= (20.6)0.¥24)-0.u56) = - 114 pEsf
P= (sci6Xo. 824 0,044) = ©0.75 psf
N-S Difection - leewaard) |
P = (90.6Y0.824-0:6) T -]0,1¥ pef
E—m D.(gghml ~ uunclwodd
,P‘—'J.. (P16 )Xo 535) - 0.367) = - e§3|,paf i
P = (20.6X0.¥25Y 0.123) = 2.10 psf
E-w Diection - leeldafd

P = (50.6Y0.835)(-0.6) 2 -10.32 paf
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1) Ex.gg}g\;lof\s (1.1.29)

D Ruwlding IS 0ok exempt

3) Dcf,sssah Specks ol _(Responce A&gaabon (n4)

A Dite Claed (1M,4.9)

= 6

R. /-\cc.gle{ahon Po.(og\gds '(u,‘-l, > Y C,hp :39) |
Qsl;b ¥ 0033‘;%
1Sy = 10,094 .

C. MMMM (4.2 4 104.3)

VS 2 0.5 ¥ S, 0.0 P Adjust fol site QoSS

Sms= Fads 3 (1.0X0.330q) = 0;3393
D1z Fyd = (1.oXo.Aug) = ©-O9Y4q

. W&%&W (JJ!HH\ 1
! ‘Sbb /3 SHb A 1
o

73(0.333) = 0.921q
T3 oM = 73(0.0849) = 0. 8¢Dq

* Ognb use simphfiecl Slc oui ‘d‘nck doesnt Meek
fegguifements (12.04) | ,

3 i | . |

Occupancy Cataqoly I
L0l 4 ORS < 0,33 2 3

Y) Roawsis Procedule  Seleckion (sie 12:6-)

= Equivalent Laberol Force Analyers

| 5) Dekeronne R (Table 12.29)

=7 No.(c'h@q resnforced concrete &Uwf 0001\5 2 R=H

¢) Inporcance Fackol (Tagle ns-t)

» OWC& Caf-c»%o(q I =S Ii-=i.249




Mﬁml Jech @“ 1 Imfxﬁ%&Cﬂq&g@

7) od ! eﬂ‘\()d I8 ?.3,9 \) , j - il
* Ceha | EREER |
Fn: nafe
Cq-, z 0.07
X = 0.5 Lol i | Y ¢

! ! o5
Ta = (o,-b'a\qu\ 2 0L

: 3) WMI%ILJFQ 23-12 ko 93-18)

TL=1 sec
q) Ming J \ C 2.8, 0,0
Chd Eok | = 0.9‘97! = 0.0\ i
(et (4 /125)
chack: | Tal= oh2) ¢ TL=6
Cs2 80y . = 0,063 = o.'o’;na
TRIT) CraXalie%)
1 = 0.0213 > 0.0\ ¢
nl 0.02713

Coz 0.0273

lo) Calcuwlake Deiscmic Weiajnt W

Roof

» qu@ Roof Bouy Pead Lr.ocxd‘ = NI Psf x Q05 8§ » Vinoo

- —— i e

- nsw.aX.

Y

Distabuked Lt Load = »_3“q.\p\; x 351€t x Vjooo

= Yy5%

Toko Roof weight = 1906.4 "%
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Sesnene toads | Teon Regnn
Floor - Pl

Ts;p\ﬁ:q.\ F\pofDeOQ L.oo.d«s‘-' /O$,Spsf
Pofeivnond L4 | = 21 psf

. Tobo.l Flood Dec\c\ Ldods H
Level 3 = 159;.5‘ 5’3,859 /iooo: 1103.8%

lewved 3= 122,5 x 12,813 /1000 = 1655.0%
Leved 4 = 1225 ¥ W, 118 /jaoo = [ 1412.7"

leve) 5 = 132,5 X ]0,319 /icoo = 1315, 2"
_Lewed 6 2132.5 [x 10, 358 /1ooo = 1359.9%
Toteu | Weight = 715, 3" 1]

i) C,a\uuo,!gc&osa Shees V. (12:8.1)

LI L]

Vo= C‘;W

= CQ!0573X,317S; 3‘) y
= 23,510 | .

1) Yesbicod Diskeidukion of Forced (2.58) |

REERIGVLEH RIEIT B NI
e - | walh’(¥, v ]

K: Tar 0921 B 06,5402l < 2.5

N5t 1= D.5+0.720 1= k= d.) ]
2 - | 2 - X

| See excel tabie table on nexk paqs.
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12. Vertical Distribution of Forces

=
]

1.11
Vb= 239.57 K

Level w (K) h, (FT) wh (K-FT) Cun F (K)
Roof 1206.4 102 446685.20 0.256 61.27
6 1359.2 84 411049.90 0.235 56.38
5 1375.2 68 329360.11 0.189 45.18
4 1472.7 52 263858.18 0.151 36.19
3 1658.0 36 200094.25 0.115 27.45
2 1703.8 18 95549.22 0.055 13.11

Sum= 1746596.86 1.000 239.57
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