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Executive Summary

The purpose of Technical Report II is to study and analyze
the pros and cons of alternative floor systems for the Susquehanna
Center Renovation and Expansion. The existing floor system will
be analyzed along with three other floor systems and then
compared.

These systems were analyzed at a typical bay of 26’ x26’
Two-way slab with beams

Composite deck on wide flange beams

One-way slab with beams

Hollow-core plank on steel beam

The composite deck system was designed using the Vulcraft
Manuel and the AISC Steel Construction Manuel. The system
consisted of a 2VLI20 deck and a W12X14 beam. The one-way
slab with beams was designed using the ACI 318-08 reference
code. The slab was 8” with #4 bars spaced @ 8 O.C. and the
beam was sized to a 22”°x16” beam with ($) #9’s at the bottom. The
hollow-core plank system was designed using the PCI handbook.
The plank was sized for a 4HC8 68-S strand with no topping with
a W21X62 to support it.

Each of these systems will be analyzed on a set of criteria
which involves costs, height, weight, fire-rating, and structural and
non-structural advantages and disadvantages.

Drawing, hand calculations and floor plans that are necessary
will be provided in the appendices of the report.
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Building Introduction:

The Susquehanna Center Renovation and Expansion at
Harford Community
College is located on 401
Thomas Run Road in Bel
Air, MD. The project will
be constructed in August
2010 in collaboration
with hord | coplan | macht
as the architect, Site
Resources, Inc. as the
civil engineer, CMJ
Structural Engineering,
Inc. as the structural
engineer, Burdette,
Koehler, Murphy &
Associates, Inc. as the mechanical electrical engineer and
Counsilman Hunsaker as the natatorium consultant.

The Susquehanna Center consists
of a renovated arena, pool and a fitness
center. The center 1s 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

Floor Systems

A typical floor in the expansion consists of 3 12” N.W.
concrete with 67°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.

Framing Systems E

T JT
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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

The lateral system contains
concrete moment frames consisting
of concrete wall beams and interior
beams. n

Roof Systems

The roof system in the expansion was erected using
96SLHSP joists spaced at 8°-0” o.c. and span the length of the
arena.
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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
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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, Page 7
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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
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Description Quanti

Table 4: Typical Floor Area

Design Live Loads

Table 5: Design Live Loads

Susquehanna Center Renovation and Expansion,
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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 II
and III.

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, Page 10
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External Pressure Coeft. (Cp)

Table 7: External Pressure Coefficient

Velocity Pressure Coefficient and Velocity Pressure

Table 8: Velocity Pressure Coefficient and Velocity Pressure
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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, Page 12
Bel Air, MD




I TIMOTHY BAILIFF| ESENN0[G1N0)IV:N5

Floor System Comparison Analysis

A spot check of the existing floor system consisting of a two-
way slab with beams can be located in Appendix A. In addition
three other floor systems will be designed, including a one-way
slab with beams, composite deck on a beam, and hollow-core
planks of an adjusted bay for easiness of calculation. These
systems were designed using ACI 318-08, PCI design handbook,
Vulcraft Manuel, and AISC thirteenth edition design references.

A cost assessment analysis will also be performed using RS
Means: Square Foot Cost-2011 to compare each floor system
through the most economical means.

Susquehanna Center Renovation and Expansion, Page 13
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Existing Floor System: Two-Way Slab with Beams

The existing floor system in the building was a two-way slab
with beams. For easiness of calculation the bay was made uniform
to a 26°x26’ bay. The slab i1s 8” deep with #4 bars @ 12 O.C.
There were two different sizes of beams in the bay that was chose
to analyze. Two beams were 24°x32” with (5) #7’s on the bottom
and (4) #6’s on the top. The other beam in the bay was 187x28”
with (5) #8’s on the bottom and (4) #6’s on the top.

Advantages:

An advantage to this system is that it can eliminate the
vibration concerns which can occur with steel systems. It also
doesn’t need additional fire proofing which will raise the cost. Also
the materials used in the system are easily accessible for
construction.

Disadvantages:
A disadvantage to this system is that it is a very deep system

decreasing the floor to floor height which can cause problems with
MEP.

Susquehanna Center Renovation and Expansion, Page 14
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Proposed Floor System: Composite Deck on Steel Beams

This floor system will consist of a 2”°-20 gauge deck with a
4.5” thick slab referenced through the Vulcraft Manuel and wide
flange steel beams and girders.

Decking:

The composite deck spans a distance of 6’-6” and takes a
total load of 160 psf. A 2VLI20 deck was selected for design
because at a 3 span condition its construction span equals 10°-7”
which is adequate for an unshored condition at a span of 6’-6.
The given strength of the deck 1s 275 psf being approximately 50%
more capacity than the total load. Also, the unprotected 2VLI20
deck with a 4.5 slab achieves a 2 Hr. firing rating according to the
Vulcraft Manuel.

Composite Beam:

A W12X14 was selected and proven to work for the required
loads proved by the floor system. With the flexural strength of the
beam being ®Mn=160 ft-k which exceeds Mu=128 ft-k, the
compact section criteria was satisfied. The beam was adequate for
live load deflection, wet concrete deflection and unshored strength.
The values were as follows; live load deflection was = 0.731n <

0.871n, wet concrete deflection was = 1.22in < 1.31n, and unshored
strength (OMp=65.3 ft-k > Mu=48.7 ft-k).

Advantages:

A critical advantage that this system provides is that
decreases the total depth of the system to 16 inches. At this depth
mechanical equipment and lighting fixtures will have more than
reasonable space to be installed and ensure an increase of floor to

Susquehanna Center Renovation and Expansion, Page 15
Bel Air, MD
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floor height. Also another advantage would be the decrease in
overall weight compared to the existing concrete system.

Disadvantages:
The critical disadvantage of this floor system would include

the installation of fireproofing that would be required for the steel
beams and girders, which could increase the cost of the system.

Susquehanna Center Renovation and Expansion, Page 16
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Proposed Floor System: One-Way Slab with Beams

The span of the beams in the one-way slab was made uniform
for easiness of calculation. The slab thickness was determined to
be 6” according to Table 9.5(a) for min slab thickness (ACI 318-
08). The floor system was designed to support a live load of 100
psf, superimposed dead load of 15 psf, and the weight of the
framing members themselves.

The self weight of the slab was determined to be 75 psf
which is added to the superimposed and live loads that the beams
were designed to support. The beam was sized to be a 22”x16”
with (4) #9’s located at the bottom of the beam, which satisfied the
flexural capacity (OMn=283 ft-k > Mu=282 ft-k). The slab was
designed to be a 6 slab with #4 bars @ 8 O.C. which meet the
flexural requirements (®Mn=6.45 ft-k > Mu=5.66 ft-k).

Advantages:

An advantage for a floor system of this choice is that the
materials used are very easily accessible to the contractors for
construction. The on-way slab with beams can also decrease the
floor to floor height and span longer distances.

Disadvantages:

a disadvantage for this system is that is a heavy system which
can cause concerns for the foundation when changing the system.

Susquehanna Center Renovation and Expansion, Page 17
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Proposed Floor System: Hollow-Core Planks on Beam

The bay size of this floor system was reduced to 26°x24’ for
the planks to fit uniformly throughout the 24’ span. The floor
system consists of 4’x8”” (4HCS) hollow-core planks with no
topping and W21X62 beams supporting a total load of 171 psf. For
a span of 24’ a 68-S strand was selected and satisfies the load
requirements according to PCI handbook (180 psf > 171 psf). The
W21X62 satisfied the flexural requirements (OMn=540 ft-k > 497
ft-k). Also the beam was adequate for live load deflection = 0.503”
< 0.8”, and total load deflection = 0.872” < 1.2”.

Advantages:

An advantage of the hollow-core plank system is that it will
decrease the overall floor to floor height which makes MEP
installation more convenient. Since the planks are precast, it will
decrease the time for erection saving money and storage space in
the process.

Disadvantages:
The critical disadvantage of this system would be that the

supporting beams would have to be fire proofed which will
increase costs and labor.

Susquehanna Center Renovation and Expansion, Page 18
Bel Air, MD
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Floor System Comparison

N/A Yes

Moderate Easy Moderate Easy
Minimal Some Minimal Minimal
N/A Yes Yes Yes

Susquehanna Center Renovation and Expansion,

Bel Air, MD
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Conclusion

There were three alternative floor systems that were studied
and designed in accordance with the existing system which was a
one-way slab, composite deck on steel beams and hollow-core
plank on steel beams. All of these floors system were analyzed
using a modified bay size of 26 feet by 26 feet.

The one-way slab was designed using the ACI 318-08 code.
The slab was checked to pass and sized at 6 inches and having #4
reinforcing bars placed at 8 inches on center. The beam was
designed to the flexural requirements and was sized to be a 22 inch
by 16 inch beam with (4) #9 reinforcing bars in the bottom. The
composite deck system consisted of a 2VLI 20 gauge deck with a
4.5 inch slab. The beam supporting the deck was sized to W12X14,
which passed for both live load wet concrete deflections. The
hollow-core plank was sized to be an 8 inch plank with 68-S strand
(4HCR8) spanning a length of 26 feet. This system was designed
using the PCI handbook.

After studying and comparing these systems, two of the
system didn’t seem likeable for this building, the hollow-core
plank and composite deck. The hollow core plank decreased the
floor to floor height but ordering material of this magnitude can be
very expensive. The composite deck system also decreases the
floor height but it is very susceptible to vibration concerns
especially in an arena area like this building. The logical
alternative would be the one-way slab; it increases the weight
slightly but also decreases the floor to floor height.

Susquehanna Center Renovation and Expansion, Page 20
Bel Air, MD
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Appendices
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Appendix A: Two-Way Slab with Beams
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Appendix B: Composite Deck on Steel Beams

Tom Bailiff AE 4\ T liTE 1
Composite Steel Deck

R ———— I} ok
[

| | | 66
T | ——
| Eaas
LI | -
| | oo
RN — T -
] TN LA
- Loods

Live Loods = |00 PSF

Super imposed Dead Loods =15 PsF

Dead Loads = 45PSF (Slab Self Weiaht)
~Vulcraft Deck sed

Slab Depth = 4.5”

Topping =25"

Normal Weight Concrete (145 PCF)

3 Span Condition

£'c = Y000 PsT

Fy,sTgEL =50,000PST

| Total Load = 100+15+Y45 =0 PSF
Use: 2VLI20 Deck ; 3 Span Cond:
Spon =G~ 0", 20 Gauge

Superimposed LL Max. Capacity = 2715 PSF > 160 P




[ TIMOTHY BAILIFF| JRURC[GIR0) VN5

| Tim Boiliff | AEug | Tech T 2
| Composite Steel Deck (Cont.)
- Beam

| Factored Load =110 + |.GL

1'2015445) + [.(100) =232 PSF = 0.23) KSF
| Trib. Width = &'~ ©"

| W= G5(0.232) = LI KLF

A Wl - (1L50020) =196k

| Muu%ﬁ_* :41-508(2@‘* = 127.6F-K =153).2in-K

l(é&i} =2 [ QXN T = 29" 2 contrpls
be}g = 8 g

min | 2 ('A) Spacing = ©.5'(12) = U8
bes = 2(297) = 78"
| Assume =", ¥, =Y4.5"-2" = 35"

VT T = __ 1276 (12) = 3.58in?
¢Fy(a/z+’c—“/1) 0.4(50X12/2+(4.5- 21 .

:~Try 2x14: As=Yloint d=119" te=02"

, 4£20225" Ty =98.6in" Sx =144in?
- Assume concrede 19 ignorcd inthe ml

Ve =0.85¢"chess =(0.85)WH18)(2.5") =Gwd K

| V's=AsFy =(416)(50) = 208K

| Ve >V's > PNAisinthe Slab

o= Ay =(HIQ(S0) = 078" < 2.0" ok
Of5¢chess  O.85 (MY(T3)
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T\ Bailiff | AE HE| l Techd >

Composite Stee) Deck (Cont)
—2pNO0, ‘351(’

T i

| PMn = B(AFYL(d)+ he+t- (am]
=09(4.1ex50) L(119/2)+2+2.5- (0118/2)] =/883jn-K
| @M= 156AF+-K > Mu =206+ -K Ok v/
| #Vn= $0.0Fy Aw =(0.9)0.6)(50X119)(0.2) = GY.2K
PFVn = GH.3K >V =19.0Kk oK Vv
DMp = 5.3 f4-K
Y2 =45" - 011872 = 4.l >B.5" ", conservotive

-Assume /4" ¢ studs , deck running perpendicular
Weak | stud/rio = 1.2

2Qn = min| V'c =6odK
V'$ = 208K = contrpls

: Shear Studs = EQQ ,2}77_8_ 135tds/ half =26 studs
n .

| -Check Live. Load Deflection
L Wi =(100P5F) (0.5') = ©50PLF = 0.5 KLF

| (A%ing Y1=U4.5" 4% consenative , Tig= 3loind
ij = 5(0.65)2)10728) = 0.73"
IHET 384 (29000)( 31G)

L7560 = (20))2)/360 = 087" > on3" oKy
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Tim Bodhf AE 4g| l TechI Y
Check Wet Concrete Deflechon:

Wwe = 45 pSF (0.5)4 2PIf =30U.5 PLF = 0.305 KLF
L wt 6f Beam

Te =%%.0"

Awe = Bwld = 5(209)(2600T2%)
36YET 284 (2G000) (§3.©)

Awe £

Awe, max =2/240 =(26)(12)/240 = 157 1,227 .. Ok V/
Check Unghored Shrength

Cu.= 20P$F (5" =20 PIf = 0.12KLF

Wee = CeL = O.13KLF

Wor = (45 psF(6.5) + 1 plf = 300.5 PIf =0.307KLF
W= . 2wo +Lowr =[.2(0.207M) +1.0(0.13) = O.57KLF

Mu= Wul? =(0.570)(2")* =Y48.1F-K
g

8
Mo < @Mp = 0534k ok v

\use wizx4 (5)]

Givgers -
Total Dead Lood =(15+45)(0-5) =390 = .34 KLF

Totol Live Load = (100X6:6") = (50 PIf = 0.65 KLF
1((0_(0'/ DL(yY‘d@'S-(%Q)(lQ)) /O/L/K

/E ]e-¢ LLGivders = (,05)(26") =109 K
' " ‘P P\A P
(O‘Q’ (7 (1

A"

G-6" 4, A

K v
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T Bailiff AE H3l ! TechI 5

Pa= AD 4 L6L = 120voad) + 1.6 (169) = 36,2 K
Vu=Pus 342K

Muw= (34.20)(@5) = 254.¢ £+ -k

best = (m (uom\> 3G" =) Corvrols
minl 2('42) spaoing = (13)U12) =[56"
beig =Ng"
Assurme, o=2”
Aesl LaMy T T T - OBgeInY
PFy (Of2++-2/2) 04 (50)(14/2+(H4.5"-2/2)
= (@Y4Tin?

Try WIHXL,As =@HAN?, d=12.9" tw=0,23 ")t =0325"
h/tw=532,Tx =19GinY,5x =29 m3,Zx =33.2/n?

Assume, Contrete 16 ighored inthe vib

Vic=0.85f%Cbes =085 (HN78)(2.5) = 063k

Yiss Asry = (L.H9)(S0) =324.5 K

V'e>V's , PNA 5 inthe slob

_Asbr_ = (L. HAED  =).22"42.¢" ok
5856 cbesf 0.5 (“D(78"

BMa= BASRNL(AR)+ e+ £ - (44)]
=0.9(6MAx56) [(1377/2) +242.5-(1.22/2)]
= 3130.6ih-Kk > Mu=3057.6n-k okV
Pn = $0.0Fy Awes =(0.0.6)(50ILBT)(023)
= 35K >Vu =300 okY
PMa= 20l B F4-K 5 BMe =115 S
Y23 4.8-1.00"0 = 3.39" YH=0
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J
T Boaliff ) AE Hg) ' Techit

Qn= 170 =2 34" ¢ studs deck running -
wealk | stud /rib
2Qn = 324.5/172 =188 =19 shuds/half = 38 studs

P‘,’ Pu\}’ Puj
\l/ J PLL:'(oth)ILB:585I‘hW
pAS

1
Moz T : f QA = 17333
ET ET

M i Aw = (1783, 2)02) 7)Y 112%)
5 T ]z (4000)(5¢3)

v ¥ A= ).5%"
Avr mox ?/(/3(00 = (26Y12) = 0.96"

i/, S35 aa

IQeq = (783, VAUTN]) = (071 N
- (29060) (0.96")

[UR WTGr 7] Tx = MO

PMe =563 £1-K




[ TIMOTHY BAILIFF| JRURC[GIR0) VN5

Tom Badliff AE Ygi ' TechTr

/i

Cheek Unshored Gtrergth

W= LD +1.6L =/,2(0.0%1) = 0.0424 KLF
Cu=20psF (05 (137) =1.G4k

Coc = [45(0:5)+77]013") =4.8k

Pa=12D+ 6L = L2(H.8) 41,60, &F) = § 41K

Vie =P = G HTk
Mu = wg?ﬁj + szj/( :;Q_@%@l + (% LIZX’Z@)
= 62.94t-k

BMe =503 f4-K > @L&ft-k ok v
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Appendix C: One-way Slab with Beams

| II T
|
, |

e |
| Tom Boilff | AEyg) | TechT
Propesed One-Way Slakb with Beams

_r emenElwkill s, ~~J_j
3 /l/
T T T
¥
' /l/ 3>) N ( )
A P
*‘ 26/ H
TBQ.S(CO

hmn = £/28 = (13)(12)/2% = 557" = @
Try @ slab > 5" ok for 2hr Fire Roding
LL= oo psf

SDL= 15 psf

Sw.slaly = (150 pch) (@'712) = 75psf
Assume Y4 bars

d=h-CC~ds/2 = 0"-3/4"-0,5/>=5"

BQCLM DQS]({ .
DL= 15psf 475 st =G0 pss
LL= |00 psé

W= |20 4\ e
= 1L(40) + 1, L16O)
=) (0% Pk 1 12!
= 34qQ KLY
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T Balff AEUG ! TechIT

B

35502

Mo = Uuu/en -(3%)(2@ :w/rzym =2 1K+

q!V(lf( P% S {).

kd2 =20Mu

Lot b=(p"

(1G)d*= 20(2G)
d=1%.57=19"

h= 3+25 =1942.5 = 21,57
use h=22" qnd b= g
bd? = (1)U =5 1 ein?
-oelf wegtt

Wsw = UeX22)(1S0pct) = 204 PY

b4y
Wuw = ZHFKLF +12(.367) =392 KLF
Mu = ,@gﬁg@ (3 =2&0.2k-£F

2052822 =564HM3 457163 ok v/

x QQ(IL(\F(’(/ Steel
A< = = )L = 3N
S Térf\ ZL/[ F,,)r = 5,1

Try (HY#A'S = Hn2
Nomnal Momentd

s ARy = (o) = LY
ogﬂ};k‘{ 8’§l 3()

c=0/B =4H4\/0.85 =5.19
g9 cgt = g2 = 6N

43 En QL= ,003(2000: oq 0.00%9 >.005 ok
C 3 5.9
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. |
Tom BaildF AE 43| | TechTr

w

il
2
wn

use =049
Mn = Asfy (d- 0k
=(N0) (2047~ 441/72)
= Y429 K-1n
= 370k-f+
PMn = 048(370) = 322 F+-K> My =282 264k ok
MW Steel Are

Asmin = 200 lod = 200 (1Y) = I./n?
‘F)' 0000
AS" UnZz > Asmn =1In? Ok v
Check max Reinf. Roto:

Pmox = 0,858, (ﬁ’g)(

Eut: 005

oLy

= 0.0/12]

= AS = L‘ - OO\2< W3 k
% écT ()26 AN /
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Tom BailifF AE 43| / TechIr H

S0;

Slalo Design

t=6:0"

Assume FY bars

Acmin = . 002 bh

For o I’ Section

Asmin = ‘OO’L(\Q"XQOIU =0 44 >/ of Slab
Try H#Hbars Spaced @10"o.c. (Table A -4)
As = O 21t perfoot

d=@"-dejr =0"-11=50

P=AS =024 =,004 = @=0g
bd D5

PMn = @Asfy (d-4rz)
= 0 (M) (o)(5-+254)
=@15 K-in
=8N kf
Wa = 120D + (L
=12 (15475) +1.6LI00)
=203 KLF /1 Sechion
Mo s kg%ﬁj = (26N[RI" < 5,6 k-H

ngn 41\/\\_\ = N(j
Try 84S 2" 0.0 As= 0.2 10/ of Job
d=@"-3K" - 25" =g

=tAql = ORI = 6005 = =004
4 % (DS’ P =04
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I
|
1

Tim Balif ! AE 43 ( | Tedt

5

= REENEN
PMn = PAs §y (d~Ch)

= 0.4 (0.3 (6O) (5- .’;:/;/,'_,,‘/)

=71 Hk-in

= 645 k-f DMu ok V
CCUSe o @' Slab w /Y bars@) 3 “o.c.

e e
o) o Q Q} D3

@,—J ce=3pyt
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Appendix D: Hollow-Core Planks on Beams

Tin Bayl ! AE Y3 { Techdl ’

Proposed Hollow -Core Plonk 6 Begws :
oy % Re4 PCT hownd bogk
TI ﬁ TR 5 2R
EE
1(01 l ' ' { ,
S
SR @I
|
JLI , ‘ | | { I
’lL ﬁL
24

Try Ux g planks = no 4UPPN‘5
DL= 56 Pt +15 psf
G Sw. Of L SD
Plank
L= |00 Psf
TL= (56415)H00 = 7\psf
"\COY‘ i SPCKW of 1e’, ©%-5 Sheand 'S a0)ected
I30psF > TPt kY
WSe H'k8" (UHCR) @ 26’ Span W/B8-% strand
hollow-cove plank

L//

;‘s’iﬁo Q.0 0 oﬁll ICZ"

- Beam D€6I\gh
W= 2D *.6L) 00)
= 46 .2p5f = u5kef

M= QUSNOMN (Y a1 g
3




STRUCTURAL

I TIMOTHY BAILIFF]|
f sy l
T Bal# | AEYSI | Techar 2
Try W2 x62

7
PMp = BHOK-PE > Hqit-k
~check defledion
AL =£/300= 2H'(R) = 0.8 A =2H(12) =(.2"
2300 24O
1= 5wl | [,2 = 5(506+15300) (26 ) (245 IT28)
25 (2G,000,000) Tx

384YEL
- Q54U NAHL 1220 DN 4

Tx = 45HMNHL | 220004 Ok v
' ?_{/)L!i/('[/j %2 2 0.6»63[!< ())g// f')ky/

A= RBLIOG
2 84 (29,000,0060)(1230)
ATL = 5(”60%)(_’LL}/)L/ ,l\ }172 %2 :(),g?z///J‘?// O}(\I/

2, B4 (29,600,000 X1220)

ASe W2Axb2Z \
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Appendix E: Floor Plans

A1
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