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Executive Summary

The purpose of Technical Report | is to perform analysis on a
number of elements and different types of loads to gain an
understanding of how the structural and lateral systems in the
Susquehanna Center work. The report begins with illustrations and
descriptions of the foundation, floor systems, lateral systems and
roof systems. The basis of the report is to elaborate on design
codes, materials used and the checking of the gravity and lateral
loads acting on the building.

The wind, seismic and snow loads were calculated using
ASCE 7-10 as a reference. This report consists of basic lateral load
calculations to gain an understanding of how the building acts as a
whole against lateral movement. After calculation a force of 901 k
was found as the base shear. A more detailed and elaborate
analysis will be assisted in future Tech Reports.

Susquehanna Center Renovation and Expansion, Bel Air, MD
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Building Introduction: Susquehanna Center Renovation and
Expansion

ty Map

The Susquehanna
Center Renovation and yo o rene 3 =

Expansion at Harford &
Community College is % i - 1
located on 401 Thomas oy e

Run Road in Bel Air, p f i

MD. The project will be G h :

constructed in August KR |

2010 in collaboration = L - 2

with hord | coplan | ¥ - reca
macht as the architect, S T - ——
Site Resources, Inc. as A ey LSRR

the civil engineer, CMJ N - el ;

Structural Engineering,
Inc. as the structural
engineer, Burdette, Koehler, Murphy & Associates, Inc. as the
mechanical electrical engineer and Counsilman Hunsaker as the
natatorium consultant.

1 Map

The Susquehanna Center consists
of a renovated arena, pool and a fitness
center. The center is 49,150 SF which
will be totally interiorly renovated and
the expansion will include a new 37,460
SF arena, which will expand the total
area of the building to 86,610 SF. The
project will also include a new parking
lot of 160 spaces, a new loop around the
building and realigning of the entrances
at the entrance drive.
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Structural Systems

Figure 1. Main Floor Framing Plan

Floor Systems

A typical floor in the expansion consists of 3 2”7 N.W.
concrete with 6”x6”, 2.1x2.1 W.W.F. over 3”-18 gage composite
metal deck. The arena floor
consists of a 5” thick slab on grade. E A
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All of the structural columns
in the expansion are 28” x 28”
cast-in-place concrete columns
which extend from the foundation
to the full height of the building.

Lateral System
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The lateral system contains

concrete moment frames consisting
of concrete wall beams and interior
beams. In

Roof Systems
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The roof system in the expansion was erected using
96SLHSP joists spaced at 8’-0” o.c. and span the length of the
arena.

Susquehanna Center Renovation and Expansion, Bel Air, MD
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Building Materials Used

The following tables provided will list the materials used in
construction of the building, which were located in the structural
drawings and the specifications.

Concrete

Table 1: Concrete Materials

Steel
Usage Standard Grade

Table 2: Steel Materials

Susquehanna Center Renovation and Expansion, Bel Air, MD




[TIMOTHY BAILIFF] BSRI{S[e3R027\ %

Design Codes

All of the structural design and construction of the
Susquehanna Center Renovation and Expansion shall comply with
the all of the articles and sections of the following codes in
compliances with all Federal, State, County, and Local ordinances
and regulations:

2006 International Building Code (IBC)

National Electrical Code (NEC)

Uniform Plumbing Code (UPC)

National Sanitation Foundation (NSF)

Building Code Requirements for Reinforced Concrete (ACI
318-08)

e American Society of Civil Engineers (ASCE 7-10)

Susquehanna Center Renovation and Expansion, Bel Air, MD
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Gravity Loads

This report includes calculated dead, live and snow loads.
These calculations were compared to the actual calculations in the
structural drawing and general notes.

Dead and Live Loads

Superimposed Dead Loads

Description Loads

Roof

Total 50 PSF

Floor

Table 3: Design Dead Loads

Susquehanna Center Renovation and Expansion, Bel Air, MD
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Description Quantity (SF)

Table 4: Typical Floor Area

Design Live Loads

Table 5: Design Live Loads

Susquehanna Center Renovation and Expansion, Bel Air, MD
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Lateral Loads

In this report, wind and seismic loads will be partially
analyzed to create a more accurate sense of how the lateral
resisting system (moment frames) reacts under these loads. A
complete and more detailed analysis will be composed in Tech Il
and I1I.

Wind Loads
To accurately portray the transfer of lateral loads in the ground, E-

W wind pressures will be applied to the building and an analysis
will be performed.

Wind Design Criteria

Table 6: Wind Design Values

Susquehanna Center Renovation and Expansion, Bel Air, MD
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External Pressure Coeff. (Cp)

Table 7: External Pressure Coefficient

Velocity Pressure Coefficient and Velocity Pressure

Table 8: Velocity Pressure Coefficient and Velocity Pressure

Susquehanna Center Renovation and Expansion, Bel Air, MD




[TIMOTHY BAILIFF]| BS3{S[02)0/272\8

Seismic Loads

A seismic ground motion was calculated in this report per
ASCE 7-10 and the force equaled 901 k. The design values that
were calculated are located in the table.

Seismic values

Table 9: Seismic Design Values

Susquehanna Center Renovation and Expansion, Bel Air, MD
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Column C102 Exterior

A gravity spot check was calculated for Column C102 which
is located on the exterior wall of the new arena expansion. After
the analysis it was determined that the column was over-designed.
The assumption was made on the basis of the more than adequate
strength to take the maximum axial load. It is determined that other
elements affected the over-designing such as lateral loads. The
figure below shows the column in its relative position in the
building.
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Column C102 Interior

A gravity sot check was calculated for column C102 interior
which is located on the east side of the new expansion arena. After
the analysis it was determined that the column was also over-
designed. The assumption was made on the basis of the more than
adequate strength to take the maximum axial load. It is determined
that other elements affected the over-designing such as lateral
loads. The figure below shows the column in its relative position in
the building.
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Composite Deck Spot Check

A gravity load spot check was calculated on a composite
deck which is located on the main level in the new expansion
arena. After analysis the deck is adequately designed for the loads
on it. Below is the location of the deck relative to the building.

T OPEN TO BELOW
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Susquehanna Center Renovation and Expansion, Bel Air, MD
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Appendix

Susquehanna Center Renovation and Expansion, Bel Air, MD
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Appendix A: Gravity Load Calculations

| colymn Spot check A Sepior” TA{?{JS MRV, Baliff

Column E, $-2

o — — —|—
52 | i Tributary Aot = |4.5” x 315" = 45764
L ys7R% Hoose, Reduce LL
i
-1
s -k "_-[_ ﬁ
| LL= |00 |
mox | (00025 + |S/JHHSTY = ©O.| PSF |
Tota) Floor DL
| Struc hural Ffo\ming QG PSF
Ceiling 72 PSF
ME P 5PSF
Misc. %%
Tota| Roof DL:
Insulotion 3 PSF
' 5’“1'('+k.’|’01tc“oﬂ'm’ﬁ | BPSF
| Ceifinj 2 F
MEP I5PF
Misc. | AR

Pr=(001+20)(457) =4 1.1 K
Po = (784 50)(H5T) =58.5K
Pa= 12U585)41.0(412) = 136K
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| columnopyt check| AE SeriorThess | Timothy Bailif |
octual design’ [

(i’)‘)#rq verhnca oars FY =(Q0OKs!
HY Hes @ 12"0.C. Min Cover = | '4"
e ¢ = YO0 ps:i
*_-F_* Asr=1Lin’?
PP max =040 #[085Fc(Ag-Ac)+yAsi] (€5.16-2 ACIBI50)
| BPh,mon = 0.80(0.05)[0.85(UY26"28'-12) + GO(17Y]
| BPomox = IMA.BK

[Pu =36k < #Pn=1139.3k] / OK

¥ Columns afe desighed fo support lateral (6ads)
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[ Column €102
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FEmus 4 | = @lsYes)

W Al ot | P

i ) 11° i

| @M FH 2 YOO , Redute LL

| Ll

100
mw, 100 (125 + IS/JA;Z(DM)) = 55.3 P5F
Totol Floor DL =119 PSE
| Total Reof DL= 50 PsF

P.= (5524 20 IY) = 524K
Po=("% t50)( 1) = 7 %.6 K
Puc= 1.2078.@> 4 [.(H1.2) = ] 0.2K

‘ m (12)-#4 Verdical bars Fy = oKs(
» '.! HY @127 0.C.
et .l | £ =tocops<
27 A=l

PPojmox = 0.80 B L0.G5¢C(Aq-Asi) +yAst]
@B, mox = 0.80(0,65) [085M)(28"%28"-12)4 0O (1]
P Phymox = l’ﬂ_‘fi?)l(

Pu=002K < ¢pn=11343 K] ok
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Tingthy Baifff | AE Sendrtheys] Composite Deck check
17 3"-136A Composite Floor Deck
& Snuinaies ©~"2"Total thickness
"V {"e = 000 ps¢
E - 3 SPan Condrtion
Mt m‘. 1 Slab/deck wéig‘h‘f

/0’*c>"_v LL=100pSt ,DL =@49 4|2 = 8lpsf
< Total = 193] psf
Yulcraft Decking Catalog
2v0L18! check unshored [ength
1011”2 J0’gpan Ok forunshored length
Check spperimposed LL
[O’-0" cClear SpPON
2722PSF > (41 PSE ok for Lood.‘yg
Rei nforarg - ex0- W27.1 xw.|
¥This slab is adequotly designed forthe
Joat]s  aboye.
[ZV01E deck ok vV
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Appendix B: Wind Load Calculations

| Wind Analysic | AP SeaorThesie [Timotny By it
Location: e\ Air, MD
| Bosicwind Speed - 96 MPH ”-."9 © ‘.’)
Wind Load ImpAonce Fadtor(I) - (.10
Wind Exposure Category "' (6.5.6.26nd656.3)
. Velocity Pressure
gz - 0.0025K2 Kzt KdV? T

| _Level | HeigmtAnwe Grade | Kz
. Areno, 0’- 0" D85
| Man 570 0.85
| Roof 239147 .04

Kz¢= L0 for \r\omogeh eous topography
Kd =085, Building main wind Force Des%gé?r\g. System
Components and Cladding (Ta'ole (=4
V=90 MPH (Fig G-1a)
T=zl.lo (Table ©-1)
Gapons O-0025G6(0.86)(1.0)(0.85)(A0Y* {1\ 0) = 1(.5 PSF
GrzMin = GzAmna becavse N=(56+t.
| gh = 0.60250(1-04)).0),25) (At)* (1.10)y= 20.2PSF
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Wind Aan\\r; Qs AE Sel'\’LOTr\\fEL:{S Ti W‘O’\\/\\! \:)\)4\\1{
Tnlernal Pressure Cofficiant: Cp
| Eag/West
Windwaed Co=l0:%
Leeward: “/B3 = 3387/206 = .93
Ce=-05M
Nocth/South
Windwayd ! Cp=0%
Leeward: L/B =260/ 22% = 0.53]
Cp=~0.5
Wind PreSsure :
P :CFGCP—C:Di' (GCPL‘)
G=-0%5,(05.%.1)
(GLp) = +0.18 ancl - 0,18 for enclosed bujmmgs
Pz = (16.5)( $X0.9) -(202)(1%) = 14,86 PSF
Prn =(L0.D8G24)~ (20.2)(18) = -9.2 PSF
NS
Pz = (16.5)(.85)(.8) - (20.2X-.I1%)= 14.3(oPSF
Ph = (20.2)-85)(=5)-(L01)(.I19)= 12,22 PsF
Roof:

W
lo-9* et
J’— TP . ___h__\_\\.ﬁ

— 170' ————
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| Wind Analyeis AL enior Thesis | Tom othy Boi\tfF
E/W
| Normal {o ridge €or @<10
h/L =3H.16/ 8% = 0.084 £ 0.5 , Horiz distarce from windward
| Windward ; Cp= -0.3 €dge 2>2h
| Leewayd ! Cp=~0.3
| pz=(26D(.§9)(-,3) - (20.2)(-.18) = -1.52 PSF
| Ph=(20.2)(.85X-0.18)- (20.2)(.1§) = - .73 PSF
| N/S
| h/L =34.75/200' = 0.169 2 0.5
| Horiz. distance £rom windward edge. >2h
; Wift\unrdiCp:' -0.3
| Leeward: Cp=-0.1%
P andphsome as E/w direchon perviowsly Colculaled
Force
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Appendix C: Seismic Load Calculations

| Setamic. Analysis | AE SexiorThens | timathy Railif
!

" ]

Geismic Site Class
Lsl.25

C

Occ upancy Cod'efaory I
Ss(025ec) =0.20 , Sds = Ole
| Si(1.05ec) =0.053 , Sdi =0.000
Seismic Design Cotegory = A
| Sms = Fa8s (I1.4.3)
Fa=12,with $640.25 and SiteClass"C"
Sms = (1.2)(0.20) = 0.24
SMi = FuvS
Fv =17, with & £0.) and Site Class"c "
Smi = (17X .053) =.090)
| Sps =2/35Mms 5) LI
ot = %/35M
Sns= Q.10
50 = 0.060
| T =1.25 for Occupancy Cateq ory Il (Toble 11.5-1)
| Sps=0.16 and OCI = SDC E "A'" (Table Il.o-1)
V=Csw (Eq.12.8-1)
R=2,for OFGI--"-’”‘/ contrete ymoment frames
T=Crhw* (Eq.12.8-7)
CT=0.06) x=0.9 for momvent - (es) gimg Conciete Lrames
that carries 100% of4he |aterar load
fu = A
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Sejsmic A 1(l' AE Sﬂ‘\jorT}\(xsl ; "[Tn\(jk\r\xi EO\\\T(

‘r:«>omstyﬁw%f*:rcn5qgfc
: TL.Z%SOC\ '(_"{‘ln (F—(ﬁ ).F),"I'J)

Co = = 0.0
= 0.066
H‘”/l; (4/] 1:
“O"’ﬂgC’C‘{TL—‘ 5€¢

[’\OLlC[bf‘d_S_D_L# =0 OAH
A Uﬂ"I_)_ ( -—/I ‘ﬁ (ngT) -JJCQ, Nr

Cs= 0.066 > 0.0l = oKV
TN a\ De C\.d_LOCl(\ W:

ASCE T-05 stakes W oS DL120% (opf Show
392 20 P

\ood {of

Roof DL
Strncturg) Fruming | 5 PSF
CGElu-.Ej 2PsE
MEP |5PSF
Misc. 15 PSF
Insulotion 2 risr—;
Floor DL
| Structuval Framning PYALS:
| Ceiling ' 205
| MEP 5PSF
| Misc. 55F
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| QPV‘:'{Y\Q( AV‘.(A\\;‘,:% AE’ %E-ﬁor'ﬂﬁﬁs -ﬁf“\oﬂ\j ?j“\&(

| Floor Floor Avea
Areno Leve) 2460
Main Leve) 78670
Roof 860

W =(50X78610) + 02 (70X 20) = 410 K
WL = (T€)(78670) = 615K
| WAL= (78)(MA700) = 3101 K
Wh = 15647 K
V=CW= (.06 (12647) = 90! K
Vefticol Distrubtion of Seismic Forces

Fx =Cyx V, Cvx = hx" K=10,T¢0.55¢ec
ZwWih"

| CR. = HH10(347416)" . = 06T
(31O 15O+ (44l0)(>4.'rI6)

| CML ajm%iﬁ_m = 0,233
| (310005)° +(HHIO) B9 = 2o

FRL = (GoN0.70T) = @91k
FmL = (901X 0.233) = 210K
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Appendix D: Typical Floor Plans
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