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EXECUTIVE SUMMARY

Technical Report Il will investigate alternative solutions for the floor system of Layfield Tower. The
report will give preliminary sizes of members, depths, and other pertinent information about each
system. Figures from handbooks are present as well as hand calculations and tables.

The four systems analyzed were the current composite steel, non-composite steel, hollow core plank on
steel members, and a two-way flat plate with drop panels. From analyzing and evaluating these it was
found that the hollow core plank does not work well for this project and will no longer be considered.
The non-composite and two-way flat plate systems were found to be feasible solutions and have
warranted further consideration. The existing system appears to be the most suitable for this building.
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INTRODUCTION

The Layfield Tower is part of an expansion and renovation project at Peninsula Regional
Medical Center. It is located at 100 East Carroll Street in Salisbury, MD. It is a 200,000 square
foot facility that will house a new emergency/trauma center, pediatric unit, intensive care unit,
cardiac and thoracic and vascular unit and a neurosciences and stroke unit. The building also
features a helipad on the lower roof with access to the third floor of the main tower. There is a
connection to the existing hospital at the northeast corner. Construction on Layfield Tower
was completed in 2008.

The structure is divided into two parts: the east side (Area A) with three stories and the west
(Area B) with one story. An expansion joint connects the two sections of the building.

This report will evaluate and compare different structural floor systems for the building. First is
an analysis and evaluation of the existing system: composite steel frame construction. Then
alternate systems were evaluated: two-way flat-plate reinforced concrete, non-composite steel
frame, and pre-stressed concrete hollow core plank on steel beams.

LOADS

Floor Area Dead Load (psf)
Partitions 20
Suspended Ceilings 3

Ductwork and Piping 5

Lights 2

Sprinklers 2
Fireproofing 2

Structural Steel Framing 8

6 1/4" Floor Slab (LW) 47

Hanging Load in Mechanical Rooms 65

Floor Area Live Load(psf)
Elevator Penthouse 150
Mechanical Rooms 15

Office Areas 50

Toilets 60

Corridors 80

Minimum for Design 80
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EXISTING STRUCTURAL SYSTEM

Description

The current structural system is made up of structural steel W-shape members. Most connections are
shear connections. The typical beam size is W18x35 spaced at 10’-0” on center. Girders are typically
W24X55. The typical bay size is 30’-0” x 30’-0”. Shown below is a typical floor layout.

|-“i RAM Steel Beam/Joist Module - try E]

File Criteria Type... Assign Process Reports Vibration View Help
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A

Floor slabs are 3-1/4” lightweight concrete on 3” deep 20 gage, galvanized composite metal deck for a
total thickness of 6-1/4”. They are reinforced with 6x6 W2.1xW2.1 welded wire fabric. All shear studs
are3/4” x5 3/16”.

Analysis
An analysis was run using Ram to design the typical members. Only gravity forces were used while wind
and seismic were not considered. The analysis produced matching member sizes to the original plans.

Evaluation

Pros Cons

Durable Spray-on Fireproofing required
Speed of construction

Light Weight




Chris Vanaskie Structural Option
Layfield Tower Consultant: Prof. Parfitt
Salisbury, MD December 22, 2008

ALTERNATE SYSTEM 1: Non-Composite Steel

Description

The non-composite structural steel system is made up of structural steel W-shape members. The typical
beam size is W8x10 with spaced at 10’-0” on center. Girders are typically W24x76. The typical bay size
is 30’-0” x 30’-0”. Shown below is a typical floor layout.

|-“i RAM Steel Beam/Joist Module - noncomposite E]

File Criteria Type... Assign Process Reports Vibration View Help
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Analysis

For this system Ram was again used to find member sizes. Beams were found to be similar to the
original design but need camber and girders increased to W24x76. This system consists of a 3”
lightweight concrete slab placed on 20 gage 2” high x 6-1/8" pitch x 24-1/2” wide Versa-Deck S.

Evaluation

Pros Cons

Durable Spray-on Fireproofing required
Speed of construction Susceptible to vibration

Light Weight Increase in floor depth
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ALTERNATE SYSTEM 2: Hollow Core Plank

Description

Hollow core planking is a type of precast concrete system. The planks are cast in long lengths and cut to
size to accommodate the project. The hollow cores can be filled with grout for added strength if need
be. A topping slab may also be added for either structural purposes or strictly leveling. For this system,
the precast will be supported by structural steel members. The system analyzed has a two-inch topping
for both structural integrity and to ensure the floor is level. The Nitterhouse Concrete Products website
provided free specifications and details for their typical planks.

Analysis

Based upon the factored loads and spans the hollow core plank chosen using the Nitterhouse
specifications was 6” x 4’0” with 4 %5”¢$ 270K strands. This system was analyzed with beams spaced at
15’0” on center instead of 10’0”. Beams and girders were found to be W24x229 to optimize floor
depth.

30'0"
W24x229
4 Q
> 9 W24x229 N
o < <
MmN N
= =
W24x229
Evaluation
Pros Cons
Durable Spray-on Fireproofing required
Speed of construction Susceptible to vibration
Increase in floor depth
High weight
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ALTERNATE SYSTEM 3: Two-Way Flat Plate with Drop Panels

Description

This is a cast-in-place reinforced concrete two-way flat plate system with drop panels at column
locations. It consists of a 10” slab and 8.5” drop panels. Although lateral forces were not considered for
this system, shear walls would be required.
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Analysis

From the CRSI Handbook it was found that for a 30’0” span drop panels were needed that are 10°0”
square and 8.5” deep. Columns are to be 24” square. PCA Slab was run to evaluate this system and it
was found to satisfy all conditions, including reinforcement and deflection.

Evaluation

Pros Cons

Durable Redesign of foundation
Smaller floor depth Longer erection time
No extra fireproofing Large columns
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Overall Evaluation

Existing Non-Composite Hollow Core Plank Two-way Flat Slab
Floor Thickness Moderate Moderate Large Smallest
Fireproofing Yes Yes Yes No

Fast Erection Yes Yes Yes No

Lead Time Long Long Long Short

Further Evaluation B Yes No Yes

CONCLUSION

After analyzing these four systems it was found that the existing system is the most suitable. The hollow

core plank is the worst system due to its weight and size of the supporting members. Non-composite
steel and the two-way flat slab can considered further. Both work well with the existing layout and have
unique advantages. Although these two systems will be investigated further the existing structural
system is probably the best for this project.

e



Chris Vanaskie
Layfield Tower
Salisbury, MD

Structural Option

Consultant: Prof. Parfitt

December 22, 2008

APPENDIX

Existing System Beam Design

RAM Steel vi
DataBase: try

1.0

rierercea]  Building Code: IBC

Gravity Beam Design

12/21/08 12:19:36

Steel Code: ASD 9th Ed.

Floor Type: typ

SPAN INFORMATION (ft):
Minimum Depth specified = 17.00 in

Beam Number = 95
I-End (60.00,106.00)

J-End (90.00,106.00)

Beam Size (User Selected) = WI8X35 Fy = 50.0 ksi
Total Beam Length (ft) = 30.00
COMPOSITE PROPERTIES (Not Shored):
Left Right
Concrete thickness (in) 3.25 3.25
Unit weight concrete (pcf) 115.00 115.00
fic (ksi) 3.00 3.00
Decking Orientation perpendicular perpendicular
Decking type ASC 3W ASC 3W
beff (in) = 90.00 Y bar(in) 18.09
Seff (in3) = 80.45 Str (in3) = 102.52
leff (in4) = 1172.43 Itr (in4) = 1812.41
Stud length (in) = 5.19 Stud diam (in) = 0.75
Stud Capacity (kips) q = 7.4
#of studs:  Full = 60 Partial = 18 Actual = 18
Number of Stud Rows =1  Percent of Full Composite Action = 25.87
LINE LOADS (k/ft):
Load Dist DL CDL LL Red% Type CLL
1 0.000 0.990 0.000 0.800 13.8% Red 0.000
30.000 0.990 0.000 0.800 0.000
2 0.000 0.035 0.035 0.000 - NonR 0.000
30.000 0.035 0.035 0.000 0.000
SHEAR: Max V (DL+LL) = 25.72 kips fv=5.09 ksi Fv=19.13 ksi
MOMENTS:
Span Cond Moment @ Lb Cb Tension Flange Compr Flange
kip-ft ft ft fb Fb fb Fb
Center PreCmp+ 3.9 15.0 0.0 1.00 0.82 33.00 0.82  33.00
Max + 192.9 15.0 - -
Mmax/Seff 28.78 33.00 --- -
Mconst/Sx+Mpost/Seff 29.01 45.00 --- -
Controlling 192.9 15.0 - - 28.78 33.00 - -
fc (ksi) = 0.62 Fc = 1.35
REACTIONS (kips):
Left Right
Initial reaction 0.53 0.53
DL reaction 15.38 15.38
Max +LL reaction 10.35 10.35
Max +total reaction 25.72 25.72
DEFLECTIONS:
Initial load (in) 15.00ft = -0.043 L/'D = 8336
[ N )
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Existing System Girder Design

Gravity Beam Design

RAM Steel v11.0
M DataBase: try
rierercea] Building Code: IBC

12/21/08 12:19:36

Steel Code: ASD 9th Ed.

Floor Type: typ Beam Number = 13

SPAN INFORMATION (ft): I-End (60.00,86.00)
Minimum Depth specified = 17.00 in
Beam Size (Optimum)
Total Beam Length (ft)

W24X55
30.00

COMPOSITE PROPERTIES (Not Shored):

Left
Concrete thickness (in) 3.25
Unit weight concrete (pcf) 115.00
fic (ksi) 3.00
Decking Orientation parallel
Decking type ASC 3W
beff (in) = 90.00 Y bar(in) =
Seff (in3) = 174.99 Str (in3) -
leff (in4) = 3577.09 Itr (ind)
Stud length (in) = 5.19 Stud diam (in) =

Stud Capacity (kips) q = 9.9

# of studs per stud segment: Full 42,1,42
Partial = 27,2,27
Actual = 27,2,27

Number of Stud Rows =2 Percent of Full Composite Action = 65.63

POINT LOADS (kips):

Dist DL CDL RedLL Red% NonRLL StorLL Red%
10.000 1538 053 1200 317 0.00  0.00 0.0
10,000 1538 053 1200 317 0.00  0.00 0.0
20.000 1538 053 12,00 31.7 0.00  0.00 0.0
20.000 1538 053 12,00 31.7 0.00  0.00 0.0

LINE LOADS (k/ft):
Load Dist DL CDL LL Red% Type
1 0.000 0.055 0.055 0.000 - NonR
30.000 0.055 0.055 0.000
SHEAR: Max V (DL+LL) = 47.97 kips fv=15.38 ksi Fv = 18.78 ksi
MOMENTS:
Span Cond Moment @ Lb Cb Ten
kip-ft ft ft fb
Center PreCmp+ 16.8 15.0 10.0 1.00 1.75
Max + 477.7 15.0 - -
Mmax/Seft 32.76
Mconst/Sx+Mpost/Seff 33.35
Controlling 4771.7 15.0 - - 32.76
fc (ksi) = 0.91 Fc = 1.35
REACTIONS (kips):

J-End (60.00,116.00)

Fy

Right
3.25
115.00
3.00
parallel
ASC 3W
22.14
187.86
4052.40
0.75

RoofLL
0.00
0.00
0.00
0.00

CLL
0.000
0.000

sion Flange
Fb
30.00

33.00
45.00
33.00

Red%
Snow
Snow
Snow
Snow

50.0 ksi

CLL
0.00
0.00
0.00
0.00

Compr Flange
fb Fb
1.75  25.01
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Non-composite Deck Selection

Jetal Dek Group’ VERSA-DEK® S

a unit of CSi 2" high x 6-1/8" pitch x 24-1/Z" wide
PITCH 6-1/8”
SECTION PROPERTIES fy = 40 ksi
t Ip In Sp Sn

GAGE (in) (in*4) (in*4) (in*3) (in*3)
22 0.0295 0.4027 0.3266 0.2895 0.2692
20 0.0358 0.4918 0.4261 0.3620 0.3354 HEIGHT 2"
18 0.0474 06578 0.6166 0.4852 04616
16 0.0598 0.8372 0.8185 0.6192 0.6000

COVER WIDTH 24-1/2”

115 PCF LIGHTWEIGHT CONCRETE
h % 4.25" a.5" 4.75" 5" 5,25
eAcEl 22 1 20 16 161 22 20 | 15 ] 16 ] 22 ] 20 ] 18 | 16 ] 22 | 20 | 18 | 16 | 22 | 20 | 18 | 16 | 22 | 20 | 18 | 16
We 135213521352 352§ 376 376|376 | 376 400 | 400 | 40.0 | 40.0 | 42.4 | 42.4 | 42.4 | 42.4 | 44.8 | 44.8 | 448 | 448|472 [ 472 [ 472 [ 472
Ac 307 1307|307 | 307 421|421 | 421 | 421|444 | 444 | 444 | 444 468 | 468 | 468 | 468 | 402 | 492 | 492 | 492 | 515 | 515 | 515 | 515
1av 1 26 50 | 561 62055 50| 66| 73] 64|60 77| 065] 74|80 60| 08|86 o02]102][113]e7[105[117]120
sb L 1281751224 | 2750 161 191 | 244 | 200 | 1.74 | 2.07 | 265 | 325 | 187 | 223 | 286 | 350 | 201 | 239 | 307 [ 377 | 215 [ 256 | 320 | 4.03
st 1305 325 | 354 | 380 | 340 | 36.1 | 393 | 42.1 | 37.6 | 400 | 435 | 465 | 41.4 | 440 | 47.9 | 512 | 454 | 482 | 625 [ 56.1 | 405 [ 626 | 573 | 61.2
L MAXIMUM ALLOWABLE UNIFORM LIVE LOADS, (psf) - ASD/LRFD - NO STUDS ON BEAMS
o0~ 1227 1301 [ 336 ] 373 ] 245 | 354 ] 307 ] 400 | 265 | 360 | 400 | 400 | 281 | 400 | 400 | 400 | 300 | 400 | 400 | 400 | 318 | 400 | 400 | 400
230 | 278 | 338 | 373 | 251 | 304 | 307 | 400 | 273 | 330 | 400 | 400 | 204 | 356 | 400 | 400 | 317 | 383 | 400 | 400 | 330 | 400 | 400 | 400
700 1170 1100 | 246 | 272 1 204 | 223 1 289 | 319 | 235 | 246 | 337 | 372 | 251 | 263 | 390 | 400 | 267 [ 280 | 400 | 400 | 284 | 207 | 400 | 400
181 | 210 | 248 | 272 | 108 | 240 | 280 | 310 | 215 | 261 | 337 | 372 | 232 | 282 | 370 | 400 | 250 | 303 | 300 | 400 | 268 | 325 | 400 | 400
110" 17101 31 1165 1 208 0 145 | 158 | 217 | 240 | 173 | 189 | 254 | 279 | 204 | 222 | 253 | 323 | 237 | 253 | 274 | 371 | 253 | 268 [ 201 | 400
400
280
326

145 185 | 204 | 158 | 193 | 217 | 240 | 172 | 210 | 254 | 270 | 186 | 227 | 203 | 323 | 200 | 245 | 323 | 371 § 215 | 262 | 347

120" 108 | 157 § 103 | 114 | 131 | 185 | 124 | 137 | 157 | 215 | 148 | 162 | 185 | 240 | 174 | 100 | 217 | 285 | 203 | 221 | 252
142 | 157 | 128 | 140 | 167 | 185 | 139 | 171 | 195 | 215 ] 151 | 186 | 226 | 240 ] 163 | 200 | 260 | 285 } 175 | 214 | 285

165
93
127
130" 59 66 78 | 124 74 82 95 | 108 | €0 9a | 115 | 130 | 108 | 119 | 137 | 154 | 128 | 141 | 162 | 181 | 150 | 165 | 188 | 211
100
46
80

92 12| 124 105 | 117 | 132 | 145 | 114 | 137 | 154 | 160 ]| 124 | 153 | 178 | 196 ]| 133 | 165 | 204 | 225 § 143 | 177 | 233 | 256
140" 41 56 64 52 59 69 79 65 72 85 96 79 87 102 | 115 | 94 104 | 121 | 136 | 112 | 123 | 142 | 180
74 90 99 86 94 105 | 116 ] 94 110 | 123 | 135 | 102 | 127 | 142 | 157 § 110 | 137 | 163 | 180 ] 118 | 148 | 187 | 205
150" 46 41 49 57 46 52 62 n 57 64 75 86 69 77 90 | 103 | 83 92 | 107 | 121
80 76 86 95 78 89 100 | 110 § 85 103 | 116 | 127 § 91 115 | 133 | 146 | 98 124 | 152 | 167
160" a1 44 62 40 45 56 64 49 56 67 77 60 68 80 92
78 82 91 70 35 95 105 § 76 97 110 | 120 § 82 104 | 125 | 137
170" 45 40 49 57 43 49 59 69
87 82 91 100 | 68 88 104 | 115
180" 41 43 51
85 88 97
190"
200"

MAXIMUM UNSHORED CONSTRUC;ION CLEAR SPANS
1span |6-10"| 7-10°| 94" [ 109"] 6-8" | 78" | 9-1* | 106"} 66" | 76" | §-11"]| 10-3"] 6'4" | 7’4" | 88" | 100" 6-3" | 7-2° | 86" [9-10"] 6-2" | 70" | 84" | 97"
2span | 8-7° | o7 | 11-2°| 12.77] 85" | 94" [10-11712'4"] 83" | 92" | 109" 1227} B-1" | 90" | 106" [11-11F 7117 8-10"| 104" | 11-9"} 7-10"| 8-8" | 10"-2"| 11"-6"
3span [&-11"|g-117[ 1167 131"] 8-8" | 0-8" | 114" | 1207} 86" | 96" | 111" 12.77] 84" | 9’4" 10-10" 12'4"] 83" | 9-2 | 108" | 12-1"] 8-1" | 90" | 106" |11"11
cantiiever | 2-8" | 3-2° | 40" |a-10°] 277 | 3-1" |3-11°]| a9 | 277 | 341" [3-117] a8 | 27 | 30" |3-10°| 47" | 267 | 307 | 39 | 467 | 26" | 2-117] 39" | 467
cy/100sf 1.13 1.21 1.29 1.37 144 1.52

9.0 | 227 f¢—— maximum aliowable live load (psf) based on ASD composite design

f 230 J&—— maximum allowable live load {psf) based on LRFD composite design
—————————— e S han
t  Design thickness of deck h Total height of concrete siab
Ip Moment of inertia of deck for positive bending % We Weight of concrete (neglecting defiection)
In  Moment of inertia of deck for negative bending Ac Effective area of concrete available to resist shear
Sp Section modulus of deck for positive bending lav Average moment of inertia of cracked & uncracked section
Sn  Section modulus of deck for negative bending Sb Cracked section modulus for positive bending
fy 40ksi St Cracked section modulus for negative bending
fc 3000 psi L Span length; clear distance of deck between supports

Interior bearing of 5" in the above tables. If welded wire fabric is not supplied per ACI requirements (0.00075°Ac), reduce loads by 10%. The section property table is
based on AlSI's Cold-Formed Steel Design Manual, 2001 Edition. The live loads and unshored construction clear spans are based on the Steel Deck Institute's Composite
Deck Design Handbook, March 1997 and Design Manual, Pub. No. 30, and ASCE's Standard for the Structural Design of Composite Slabs. Maximum Unshored
Construction Clear Spans are based on ASD design. The loads in these tables are based on a Simple Span Design Analysis.

115 PCF LIGHTWEIGHT CONCRETE TABLE
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Non-composite Beam Design

RAM Steel v11.0

sieawcais] Building Code: IBC

Gravity Beam Design

DataBase: noncomposite

12/22/08 05:46:02
Steel Code: ASD 9th Ed.

Floor Type: typ
SPAN INFORMATION (ft):

Beam Number = 105
I-End (90.00,106.00)

J-End (120.00,106.00)

Beam Size (Optimum) = WS8XI10 Fy = 50.0 ksi
Total Beam Length (ft) = 30.00
LINE LOADS (k/ft):
Load Dist DL LI Red% Type
I 0.000 0.010 0.000 --- NonR
30.000 0.010 0.000
SHEAR: Max V (DL+LL) = 0.15 Kips fv=0.11 ksi Fv = 20.00 ksi
MOMENTS:
Span Cond Moment @ Lb Cb Tension Flange Compr Flange
kip-ft ft ft fb Fb fb Fb
Center Max + 1.1 15.0 30.0 1.00 1.74 30.00 1.74 3.41
Controlling 1.1 15.0 30.0 1.00 - - 1.74 3.41
REACTIONS (kips):
Left Right
DL reaction 0.15 0.15
Max +total reaction 0.15 0.15
DEFLECTIONS:
Dead load (in) at 1500t = -0.206 LD = 1752
Live load (in) at 1500t = 0.000
Net Total load (in) at 1500 ft = -0.206 LD = 1752
[ N )
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Non-composite Girder Design

Gravity Beam Design

RAM Steel v11.0

DataBase: noncomposite 12/22/08 05:46:02
sieawcais] Building Code: IBC Steel Code: ASD 9th Ed.
Floor Type: typ Beam Number = 23
SPAN INFORMATION (ft): 1-End (120.00,86.00) J-End (120.00,116.00)

Beam Size (Optimum) = W24X76 Fy = 50.0 ksi
Total Beam Length (ft) = 30.00
POINT LOADS (kips):
Dist DL RedLL Red% NonRLL StorLL Red% RoofLL Red%
10.000 0.15
10.000 0.15
20.000 0.15
20.000 0.15
LINE LOADS (k/ft):
Load Dist DL LL Red% Type
1 0.000 2.670 2.400 39.6% Red

30.000 2.670 2.400
2 0.000 0.076 0.000 -
30.000 0.076 0.000

SHEAR: Max V (DL+LL) = 63.22 kips fv =6.01 ksi Fv = 20.00 ksi

NonR

MOMENTS:
Span Cond Moment @ Lb Cb Tension Flange Compr Flange
kip-ft ft ft fb Fb fb Fb
Center Max + 4749 15.0 0.0 1.00 3238 33.00 32.38 33.00
Controlling 4749 15.0 0.0 1.00 3238 33.00 - -
REACTIONS (kips):
Left Right
DL reaction 41.49 41.49
Max +LL reaction 21.73 21.73
Max +total reaction 63.22 63.22
DEFLECTIONS:
Dead load (in) at 15001t = -0.830 LD = 434
Live load (in) at 1500t = -0.433 LD = 830
Net Total load (in) at 15001t = -1.264 LD = 285
[ N )
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Hollow Core Plank Specifications

Prestrassed Concreta
6"x4'-0" Hollow Core Plank

2 Hour Firs Realxinncs Rating Wih 2° Topping
PHYSICAL PROFERTIES
Compostia Saction

Ac=253In' Pmcastb. =16.13In.
k=1518In' Precast Bup-a?ﬂiu"
Yw=4.10In. Topping Sw = 651 Ind
Y¥om190in.  Procest S = 79907
a =3900n. Frocoast WL = 185 FLF
Procest W = 4876 PSF

DESIGN DATA

=10

1. Pracast Strength £ 28 days = 8000 PSI

2. Pracast Strangth 2 rakase = 3600 PSI & % o & & W s

3. Precast Danelty = 150 PCF : bl

4. Strand = 1/2°8 270K Lo-Relaxation. ﬁ VP P e

5. Strand Halght = 1.7T6In

EUHMmmmmuhrMunhlfdwdnp&d}...b HﬂDnDnDQB@ ‘1
A-172°C5 270K = 7.4 k-1t at 0% |ncking foroe
B-1/2°2, 270K = B2 6 k-1t at 80% Jacking force NEE, IR
7-1/2%3, 270K = 85.3 k-t at 80% Jacking force rant

7. Maximum bottam tenalle gtreas la 104fTc = 775 PSI I

8. Al suparimpoasd load |a treaind an ve [oad In the sirength analysies of s and shear.

2. Flwaral strength capachy s besed on atnecasirain sirand relal onshipe.

10. Dafleciion [Imis were not conaldered whan deterrnining al ouwsable loads In this tebla.

11, Tepping Strength ) 28 days = 2000 PS1.  Topping Weight = 26 PSF.

12. Thess tabies are basad upan the topping having a uniform 2° thicknees over the ontire epan. A leasar
thickness might ocour if camiar 15 not taken Imto accowt during dasign, thus educing the load capacty.

13. Load valuoes to tha laft of the solld line ame contrallad by ulimais abaar aianpth.

14. Load values o the right sme controliad by ultimare ol strength or fine sndurancs limits.

15. Load values may be different for IBE 2000 8 AC1 31599, Load mbles are avaliable upon mquest

16. Cambear ks Inhanant in all prosirsasad hollow cors alaha and (B a funclan of the amount of eccaniric
praaireaaing force nesdad to canmy the superimposad design oads along with a number of other

variables, Becauss prediction of camber b based on smpirical formulas k ls &t best an estimste, with
tha achial cambor uaually highar than calcilatod valuas.

SAFE SUPERIMPOSED SERVICE LOADS IBC 2006 & ACI 18-05 {1.2D + 1.6}
Strand SPAN {FEET)
Pattern 12[13[14[18 18] 17[18] e[ 20 [21[22[2a[2¢[ 620 [2r[ 28] 20 [20
4 -1/ |LOAD [PSF) ME | 317 | 20| I8 197174 (149 (127 |108| B2 (73 (09 | BB
B-1/Z'w |LDAD (FBF) 04478 437 | 377 | 304 |22 200 297 215 108 108 | 142122 1 [ ma [ma [ [ 9 [ 0
T-1/2" (LOAD [PBF) |E|-’1m4514 S |23 (P4 4E | 24| 100 (167 | M4 | 124 (107 (91 | 7T | B4 (63
HITTERHOUSE Eﬂmmﬂwm
CONCRETE K] PRODUCTS kil oo e by & ety vl v
opasinge wxl nesrow wikdim. Tl allowabis loacs shown in his
2055 Mally Plicher Huy, South, Bax M imbie peflact m 2 Hour & O Rinuls. firs ristcs ey,

Chamiwnahurg, P8 17202-0203
TIT-H7T-4003 Fex TIT-207-4018

110308 6F2.0T
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Hollow Core Plank Calculations
W=1.2(99+48.75 psf) + 1.6*¥80 = 305.3 psf

w = 305.3 psf * 15 ft. = 4.58 kif

M, = 4.58*(30)%/8 = 515 ft.-kips

V, = 4.58*30/2 = 68.7 kips

lrequired = 360*4.58*(30*12)°/(384*29000) = 6907 in*
Try W24x229 to optimize floor thickness
w=4.58+1.2*.229 = 4.85

Mu = 4.85*30%/8 = 546 ft-kips < 1760 ft-kips , OK

Vu =4.85%30/2 = 73 kips < 674 kips , OK
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CRSI Handbook

f = 4,000 psi FLAT SLAB SYSTEM SQUARE INTERIOR PANEL
Grade 60 Bars SQUARE EDGE PANEL With Drop Panels With Drop Panels@
No Beams No Beams
span || . REINFORCING BARS (E. W.) MOMENTS, |facorsd| @ | REINFORCING BARS (E. W)
|Superim- U S T ) = T m- 3 AT T = —|Concret
S, | L P | SV | gasieed | waesw | 50 e T W50 | o | Comsip | mictesip | Tor [T
= f‘:‘ Load [ “Deoth T Widh | Size Top Top Top | Steel | (- (+) () | Load ———1 ——— Stes! v
W e ) | w L) | ¥ | &+ |otom| o Botlom | k. | s | (k) | () | @K) [ (ps) |sie (n)] Top |Botom | Top | Botiom | (psp |\sa
h=10in. = TOTAL SLAB DEPTH BETWEEN DROP PANELS h=10in. = TOTAL SLAB DEPTH BETWEEN DROP PANELS
%5 | 100 [ s50 | 833 | 12 7[ 0776 [ 1245 2 [ 1046 | 1445 | ots | o#s | 230 [ Ta01 | %02 03| 100 | 12 | 1ads | sus 945 | 945 | 219 | oses
Z | 20 | 550 | 833 | 15 | 0809 | 12454 | 1346 | 1346 | 1245 | 100 205 | 1713 | 3426 | 4612 200 | 18 | 1246 | 1245 | 1045 | oss | e 0,684
%5 | 30 | 700 | 83 | 18 | 066 | 12451 | 1748 | 1545 | 1565 | oun 3% | 2124 | 4247 | ST18| 300 | 21 | 1646 | 1545 | 1243 | 108 | a1 0,808
2| doo | 850 | 833 | 19 | 0632 | 12451 | 1547 | 1247 | 1047 | 1545 425 | 2543 | 5086 | 6846 | 400 | 23 | 1545 | 1845 | 1046 | 125 363 | 0912
% | 50 | 850 (1000 | 21 | 0744 | 13453 | 1i40 | 2645 | 1566 | 108 497 | 2054 | 5008 | 7953 500 | 25 | 1347 | 1546 | 1645 | 1048 | 42 0947
(@]
O @ | 100 | 550 | 667 | 12 | o810 | 12453 | 1145 1645 | 1145 | 1045 | 260 | 1468 | 2037 | 3053 | 100 | 12 | 1545 | 118 10445 | 1045 | 240 | o84
Q| % | 20| 700 | 867 | 15 | 0704 | 1245 1| 1147 | 1446 | 1048 | 1298 37| 140 | 30| 523 200 | 18 | 1745 | 1445 | 1145 | fods | a7 0898
ml| 2| 30 | 850 | 867 | 18 | 0633 | 1251 1148 | 1548 | g 1S5 ) 388 ) 206 | 461t | 6476 | 300 | 21 | 146 | 547 | 1345 | i1ee 331 | 0912
m| X | 40| 850 867 | 10 | o745 | 13453 | 1348 | 1848 | 11gr | our 378 | 217 | 5755 | 17 [ 400 | 28 | 1347 | 1147 | 1645 | 104 | g7 0912
| | S0 | 850 | 1040 | 24 | 0745 | 1545 4 | 1349 | 1248 | 1045 | 14 549 | 3309 | 6618 | 8909 | 500 | 25 | 2745 | 1048 | 1047 | 1645 | 46 0.047
m
2l 7| w ' 700 900 | 12 | 0746 | 1245 2 | 1845 | 1645 | 1245 | 1045 | 263 | 1654 3308 | 44541 100 | 12 | 1545 | 1245 | 1045 | 1045 | 297 | 0ses
Q| Z| M0 | 700 900 | 15 | 0804 | 12455 | 17:45 | 1548 | 1140 | 1380 337 | 2182 | 4363 | 6674 200 | 18 | tads | 1146 | 1245 | 1048 | o 0.898
S| 2| w0 | 85 | 900 | 18 | o067 | 12452 | 1687 | 1o 1045 | t6d5 | 412 | 207 | 55| 7289 | 300 | 21 | 1247 | 1048 | roie 946 | 356 | 0912
Z| & | 00| 850 | 1080 | 22 | 0756 | 14455 | 1249 | 1248 | 1048 | 1o 509 | 3216 | 6432 | 8658 400 | 24 | 2645 | 10 | 1047 | 1548 | oa 0847
Of 7 | 50| 850 (1080 | 27 | o662 | 16453 | 1748 | 1348 | oo | gy S78 (3666 | 7333 | 9871 500 | 27 | 647 | 1148 | 1147 | 1588 502 | 0947
0
ml 2| w0 | 70| 93| 12 | 07s | 13452 1446 | 1845 | 1345 | 1145 | 276 | 1850 | 3700 | 4981 | 100 | 12 | 175 1345 | 1065 | 1045 | 242 | 0408
Pl 2| 200 [ 850 | 833 | 16 | 0714 | 13453 | 114 1548 | 1745 | 1545 | 356 | 2432 | 4864 | G548 | 200 | 19 | 14se | 1740 1345 | 1245 | 302 | 0912
Z] B | 30| 850 | 033 | 19 | 0757 | 13455 | 1149 | 1497 | 1245 | 100y 456 | 3024 | 6048 | 8141 | 300 | 21 | 1347 | 2245 | 1245 | 1048 385 | 0912
G B | 0| 850 | 120 | 25 | 0692 | 16453 | 1748 | 1348 | 1148 | (247 | e 70 | T3 ) o615 [ 400 | 24 | 1647 | T#8 | 2045 | 1246 | 471 0.947
Sl =] wo| eso| 9sr| 78T | 13452 | 2245 | 1845 | 1545 | 1245 | 291 2067 | 4134 | sse5| 100 | 12 1745 | 1545 | 1245 | 1145 | 258 | 0912
Al 3 20 | 85| 967 | 16 | o7ss | 134 4 1248 | 1347 | 1945 | 1645 | 381 | 2712 | 5425 | 7303 [ 200 | 19 | 1008 1945 | 1545 | 1345 | 327 | 0912
D1 3w | 80| 97 | 2 | 0718 | 15454 | 2047 | 1647 | 1088 | 2000 492 | 343 | 6686 | 9001 300 | 21 | 1547 | 1048 | 1047 | fose | gof 0912
2| 400 | 850 | 1160 | 28 | 0539 | 1745 2 | 1549 | 1448 | 1248 | 1040 583 | 3027 | 7854 | 10573 | 400 | 28 | 1348 | 1248 | 1247 | 1oy 506 | 0947
30 oo | 850 | 1000 | 12 | 0774 | 1445 2 | 1048 | 2045 | 1645 | 1046 36 | 284 | 4588 | 6176 100 | 12 | 1446 | 1246 | 1385 | 1145 | 277 0912
30 | 200 | 850 | 1000 | 18 | 0744 | 14454 | 114 | 1447 | 2145 | 107 M6 ) 2006 | 501 | 8065 200 | 19 | 1846 | 225 | 1246 | 1048 | sey 0812
_an_m___m__um_zg__ 153 A48 | 148 | 1148 | 1247 | 524 | 305 | 7394 | 9949 | 300 | 21 647 | 1148 | 1147 | 1845 | 456 | 0912
| I
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pecaSlab v1.51 (TM)
A Computer Program Analysis, Design, and Investigation of
Reinforced Concrete Slab and Continuous Beam Systems

Copyright & 2000-2006, Portland Cement Association
All rights reserved

Licensee stated above acknowledges that Portland Cement Association
(PCA)} is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaSlab computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the pcaSlab program. Although PCA has endeavored to
produce pcaSlab error free the program is not and cannot be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. ARccordingly, PCA disclaims all
responsgibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the pcaSlab program,

[1] INPUT ECHO

General I

nformation:

File name: C:\Documents and Settings\USER\My Documents\FlatPlate.slb
Project: Flat Plate

Frame:
Code:

Floor

Engineer:

ACI 318-02 Mode: Design Reinforcement Database: ASTM A&15
Number of supports = &

System: Two-Way

Live load pattern ratio = 75%

Minimum free edge for punching shear = 10 times slab thickness

Deflections are based on cracked section properties.

In negative moment regiens, Ig and Mer DO NOT include flange/slab contribution
Compression reinforcement calculations NOT selected,

Material Properties:
Slabs|Beams Columns
we - 150 150 lb/ft3
fre - 4 4 ksi
Ec = 3834.3 3834.3 ksi
fr = 0.47434 0.47434 ksi
fy = 60 ksi, Bars are not epoxy-coated
fyv = 60 ksi
Es - 29000 ksi

Reinforcement Database:

Units:

Size

#3
#5
§7
LE]

Size Db Ab Wi

0.38 0.11 0.38 #4 0.50 0.20 0.87

0.63 0.31 1.04 L1 0.75 0.44 1.50

0.88 0.80 2.04 LE 1.00 0.78 2.87

1.13 1.00 3.40 $10 1.27 1.27 4.30
L N )

18
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pcaSlab v1.51 @ Portland Cement Association
Licensed to: Penn State University,
Ci\Documents and Settings\USER\My Doc

fll 1.41 1.56 5.31 #14
#18 2.26 4.00 13.80

less than minimum.

cZb

{in}; Ha, Hb
-

16.000
ing shear arcund

W

) 5,000
Q 5.000

(ft)
b

ense ID: 52416-1010277-4-22545-1FESE
iments\FlatPlate,slb

Hb

19,000

[=R=Nolala )

*a b d
*b
*b
*b
*b
5.000 *a b d

*a= Do not check punching shear around this drop panel.

*b=- St
*d- Excessive d

ndard drop.
o thi

Boundary Conditions: 1
Supp Spring Kz Spring Kry Far End A

kness will not be used for flexural design.

(kip/in); Kry (kip-in/rad)
Far End B

Load Cases and Combinations:
Case SELF Dead Li
Type CEAD DEAD
ul 1.200 1.200
Span Loads:
Span Case Wa
Area I - Wa (lb/ft2):
1 29
2 a9
3 99
4 =k
5 ag
1 a0
2 a0
3 g0
4 80
5 a0
Support Loads: === NONE =-=--
Support Displacements: === NONE ===
Reinforcement Criteria:
Tep bars Bottom bars__ Stirrups
Min Max Min Max Min Max
Slabs and Ribs:
Bar Size #5 LE:] LE] e
Bar spacing 1.00 18.00 1.00 18.00 in

20
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Reinf ratio .14 5.00 0.14 5.00 %
Cowver 1.50 1.50 in
Beams:
Bar Size 45 LE] #5 #e 43 45
Bar spacing 1.00 18.00 1.00 18.00 6.00 18.00 in
Reinf ratio 0.14 5.00 0.14 5.00 %
Cover 1.50 1.50 in
[2] DESIGN RESULTS
Top Reinforcement:
Width (ft}), Mmax (k-ft), Xmax (ft), As (in"2), Sp {in)
Span Strip Zone Width Mmax ¥max AsMin BsMax SpReq AsReq Bars
1 Column Left 15.00 240,57 1.000 5.078 36.170 10.588 3.250 17=45
Middle 15.00 0.00 15.000 0.000 26.620 0.000 0.000 ——=
Right 15.00 895.31 29.000 5.076 36.170 4.390 12.625 41-#5
Middle Left 15.00 =0.00 1.000 3.240 26,620 16,364 0,000 11-45
Middle 15.00 0.00 15.000 0.000 26,8620 0.000 0.000 -
Right 15.00 298.45  29.000 3.240 26.620 6.429 8.537 28-#5
2 Column Left 15.00 Ta7.08 1.000 5.076 36.170 4.3%0  10.721 11-45
Middle 15.00 a.00 15.000 0.000 26.620 0.000 0.000 -—=
Right 15,00 620.88 29,000 5.078 36.170 8.000 §.593 30-45
Middle Left 15.00 255.68 1.000 3.240 26.620 6.429 7.255 28-45
Middle 15.00 0.00  15.000 0. 000 26.620 0.000 0.000 -
Right 15.00 206.96  29.000 3.240 26.620 9. 000 5.820 20=45
3 Column Left 15.00 653.76 1.000 5.076 36.170 6.000 9. 068 30-45
Middle 15.00 0.00 15.000 0.000 26,620 0.000 0.000 -
Right 15.00 653.76  29.000 5.076 36.170 6.000 9.068 30-45
Middle Left 15.00 217.92 1.000 3.240 26.620 9.000 6.140 20-45
Middle 15.00 0.00 15.000 0.000 26.620 0.000 0.000 -—=
Right 15.00 217,92 29,000 3.240 26,620 9,000 6.140 20-#5
4 Column Left 15.00 620.88 1.000 5.078 36,170 6,000 §.593 20=45
Middle 15.00 0.00  15.000 0.000 26.620 0.000 0.000 ——
Right 15.00 787.05  29.000 5.078 36.170 4.3%0 10.721 41-#5
Middle Left 15.00 206.986 1.000 3.240 26.820 9,000 5.BZ0 20-45
Middle 15.00 0.00 15,000 0. 000 26.820 0.000 0.000 ==
Right 15.00 255.68 25,000 3.240 26.620 6.429 7.255 28=-45
5 Column Left 15.00 895.31 1.000 5.076 36.170 4.3%0 12.825 41-45
Middle 15.00 0.00  15.000 0.000 26.620 0.000 0.000 -
Right 15.00 240,57 29.000 5.076 36.170 10.588 3.250 17-#5
Middle Left 15.00 298,45 1.000 3.240 26,620 6.429 §.537 28-45
Middle 15.00 0.00 15.000 0.000 26.620 0.000 0.000 -
Right 15.00 -0.00 29.000 3.240 26.620 16.364 0.000 11-#5
Top Bar Details:
Units: Length (ft}
Left ___ Continuous_ Right
Span Strip Bars Length Bars Length Bars Length Bars Length Bars Length
1 Column 17-#5 10.24 ——= —-—= Z1-%5 11.25 20-#5 T.46
Middle 11-#5 7.16 — — 25-45 11.25 ———
2 Column 21-%#5 12.25  20-#5 6.88 - 17-#5 10.75 13-#5 6.60
Middle 28-#5 12.25 - - 20-#5 10.75 -
3 Column 17-45 10.50  13-#5 6.62 -—= 17-§5  10.50 13-45 6.62
Middle 20-#5 10.50 —-— —_— Z0-#5 10,50 —
4 Column 17-%5 10.75 13-45 6.60 - 21-%5 12.25 20-45 6.88
Middle 20=-45 10.75 -— -— 28=-§5 12.25 ——
5 Column 21-#5 11.25 20-#5 7.486 == 17-%5 10.24 -—=
Middle 28-#5 11.25 == —-—= 11-45 7.16 ——=
Bottom Reinforcement:
Units: width {(ft}, Mmax (k-ft), Xmax (ft), As (in"2}, Sp (in]
Span Strip Width Mmax Xmax AsMin AsMax SpReq AsReq Bars
1 Column 15.00 308,60 12.250 3.240 26,620 &.207 8.753 29-45
LN ]
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Middle 15.00 203.73 12.250 2.240 26.620 9.474
2 Column 15.00 171.50 15.500 3.240 26.620 11.250
Middle 15.00 114.33 15.500 3,240 26.620 16.364
3 Column 15.00 196.27 15.000 3.240 26.620 10,000
Middle 15.00 130.85 15.000 3.240 26.620 15.000
4 Column 15.00 171.80  14.500 3.240 26.620  11.250
Middle 15.00 114.33 14.500 3.240 26.620 16,364
5 Column 15.00 305,60 17.750 3.240 26,820 6.207
Middle 15.00 203.73 17.750 3.240 26.620 9.474
Units: Start (ft}, Length (ft)
Long Bars Short Bars
Span Strip Bars Start Length Bars Start Length
1 Column 29-§5 0.00 30.00 ——
Middle 11-%5 0. 00 30.00 B-#5 4.50 21.00
2 Column 16-#5 0.00 30.00 —
Middle 11-%5 0.00 30.00 -—
3 Column 18-%5 0.00 30.00 —_—
Middle 11-45 0.00 30.00 1-#5 4.50 21.00
4 Column 16-45 0.00 30,00 ——
Middle 11-%5 0.00 30.00 —-—
5 Column 29-§5 0. 00 30.00 —_—
Middle 11=-#5 0.00 30.00 B=#5 4.50 21.00
Flexural Capacity:
Units: From, To (ft), As (in"2}, PhiMn (k-ft}
Span Strip From To AsTop AsBot FhiMn= PhiMn+
1 Column 0.000 1.000 5.27 8.99 -386.55 313.40
1.000 5,000 5.27 8.99 -386.55 313.40
5.000 9.240 5.27 8.99 -188.04 313.40
9,240 10.240 0.00 8.99 Q.00 313.40
10.240 10.800 0.00 8.99 0.00 313.40
10.800 15.000 0.00 8.99 0.00 313.40
15.000 18.750 0.00 8.99 0.00 313.40
18.750 192.200 0.00 8.99 Q.00 313.40
19.200 19,928 0.00 8.99 0.00 313.40
19.%28 22.540 6.51 B.9% =230.50 313.40
22.540 23.718 6.51 8.99 -230.50 313.40
23.718 25.000 12.71 8.99 -432.65 313.40
25.000 29.000 12.71 8.99 -900.99 313.40
29.000 30.000 12.71 8.99 -800.99 313.40
Middle 0.000 1.000 3,41 3.41 =-123.07 123,07
1.000 4.500 3.41 3.41 -123.07 123.07
4.500 5.653 3.41 3.41 -123.07 123.07
5.653 6.161 3.41 5.89 -123.07 209.36
6.161 7.161 0.00 5.89 0.00 209.36
7.161 10.800 0.00 5.89 0,00 208,38
10,800 15.000 0,00 &5.89 0.00 209.38
15.000 18,750 0,00 5.89 0.00 209.36
18.750 18,200 0.00 5.89 0.00 209.36
19.200 19.916 0.00 5.89 Q.00 209.36
19.91a 24.347 8.88 5.89 =303.18 209.36
24.347 25.500 B.68 3.41 =303.18 123.07
25.500 29,000 8.68 3.41 -303.18 123,07
29.000 30,000 B.68 3.41 -303.18 123,07
2 Column 0.000 1.000 12.71 4.96 -900.99 177,32
1.000 5.000 12.71 4.98 =8900.99 177.32
5.000 5.878 12.71 4.94 -432.65 177.32
5.878 6.878 6.51 4.9 =-230.50 177.32
6.878 10.800 B.51 4.98 =230.50 177.32
10.800 11.250 6.51 4.%6 =-230.50 177,32
11.250 12.250 0.00 4.98 0,00 177.3z2
12.250 15.000 0.00 4.9%6 0.00 177.32
15.000 19,200 0.00 4.96 0.00 177.32
19.200 19,250 0.00 4.986 0.00 177.32
19.250 20,348 0,00 4.%98 Q.00 177.32
20.346 23.39% 5.27 4.98 -188.04 177.32
23.399 24.485 5.27 4.96 -188.04 177.32
24.495 25,000 9%.30 4.9 -323.57 177.32
25.000 29,000 9.30 4.98 -669.75 177.32
29.000 30.000 2,30 4.98 -a69.75 177.3z2
Middle 0,000 1.000 8.88 3.41 -303.18 123.07
o0 0

22

5.726

4.792
3.163

5.50%9
3.630

4.732
3.163

2.753
5.726

19-#5

16-45
11-45

18-45
12-45

16-45
11-#5

29-45
19-45
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3 Column

Middle

4 Column

Middle

5 Column

Middle

1.000
10.800
11.250
12.250
15.000
19.200
19.250
20.363
29.000

0,000
1.000
5.000
5.461
6.618
9.344
10.500
10.800
15.000
19.200
19.500
20.6586
23.382
24.539
25.000
29.000
0.000
1.000
4.500
5.657
9.325
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10.800
15.000
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24.343
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29.000
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T.480
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3.41
3.41
3.41
2.41
3.41
3.41
3.41
3.41
3.41

5,58
5.58
5.58
5.58
5.58
5.58
5.58
5.58
5.58
5.58
5.58
5.58
5,58
5.58
5.58
5.58
3.41
3.41
3.41
3.72
3.72
3.72
3.72
3.72
3.72
3.72
3.72
3.41
3.41
3.41

4,96
4.96
4,96
4.96
4,96
4.96
4.98
4,96
4,96
4,96
4.96
4.98
4.96
4,96
4.96
4.96
3.41
3.41
3.41
3.41
3.41
3.41
3.4
3.41
3.41
3.41

8.99
8.99
8.99
8.99
8,99
§.99
§.99
8.99
8.99
8.99
8,99
B.99
8.99
8.99
3.41
3.41
3.41
5.89

-303.18
-303.18
0.00
Q.00
0.00
0.00
0.00
-219.95
=219.95

-669,75
-669.75
-323.87
-188.04
-188.04
0.00
.00
0.00
0.00
0.00
0.00
-188.04
-188.04
~323.57
-5869.75
-669.75
-219.95
-219.95
=219.95
-219.95
0.00
0.00
0.00
0.00
0.00
0.00
=-219.95
-219.95
-219.95
-219.95

-669.,75
-669.75
-323.57
-188.04
-188.04
0.00
0.00
0.00
0.00
0.00
=-230.50
-230.50
=230.50
-432.65
=-900.99
-900.%9%
-219.95
-219.95
0.00
0.00
0.00
0.00
0.00
-303.18
-303.18
-303.18

=-900.9%
-900.99
-432.65
-230.580
-230,50
0.00
0.00
0.00
.00
0.00
0.00
-188.04
-386.55
-386.55
-303.18
-303.18
-303.18
-303.18
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123.07
123,07
123.07
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198,72
198,72
198.72
198.72
123.07
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134.01
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123.07
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123.07
123.07
123.07
123,07
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313.40
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Chris Vanaskie
Layfield Tower
Salisbury, MD
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pcaSlab v1.51 ® Portland Cement Association

Licensed to:

Penn State University, License ID:

52416-1010277-4-22545-1FESE
C:\Documents and Settings\USER\My Documents\FlatPlate.slb

10.084 10.800 0.00 5.89 0.00 209.36
10.800 11.250 0.00 5.89 0.00 209,36
11.250 15.000 0.00 5.89 0.00 209.36
15.000 19,200 0.00 5.89 Q.00 209.36
19,200 22,839 0.00 5.89 0.00 209.36
22.839 23.839 0.00 5.89 .00 209.36
23.839 24.347 3.41 5.89 =123.07 209.36
24.347 25.500 3.41 3.41 -123.07 123.07
25.500 29,000 3.41 3.41 -123.07 123.07
29,000 30.000 3.41 3.41 -123.07 123.07
Slab Shear Capacity:
Units: b, d (in), Xu (ft}, Phive, Vulkip)
Span =] d Vratio PhiVe Vu Xu
1 360.00 8,19 1.000 279.62 196.87 28,32
2 380.00 8.19 1.000 279.82 169.72 1.68
3 360.00 .19 1.000 279.82 162.76 1.68
4 360.00 8.19 1.000 279.62 189.7z2 28.32
5 360.00 8.19 1.000 279.862 196.87 1.68

Flexural Transfer of Negative Unbalanced Moment at Supports:

AsProv Additional Bars

Units: Width {in}, Munb (k-ft), As (in"2)
Supp Width GammaF*Munb Comb Pat AsReq
1 === HNot checked ===
2 79.50 191.35 U1 Odd 2.583
3 79.50 1158.41 Ul Odd 1.807
4 79.50 119.41 U1 Odd 1.607
5 79.50 191.35 N1 Odd 2.593
§ --- Not checked ---
Punching Shear Around Columns:
Units: Vu (Kip), Munb (k-ft), vu (psi), Phi*v
Supp Vu vu Munk Comb
1 --- Not checked ---
2 406.33 152.0 =198.16 Ul
3 358.30 134.0 50.81 Ul
4 358,30 134.0 -50.81 U1
5 406,33 152.0 198.16 U1
6 === Not checked ---

Punching Shear Around Drops:

Units: Vu (kip), wu {(psi), Phi*ve (psi}

Supp Vu Comb Pat vu Phi*ve
1 --- Not checked ------
2 365.70 UL ALl 89.3 124.5
3 317.67 Ul All 77.8 124.5
4 317.87 Ul All T7.86 124.5
5 365,70 Ul All 89.3 124.5
6 === Not checked ------

Maximum Deflections:
Units: Dz {(in)
Frame Colu

Span Dz(DEAD) Dz(LIVE) Dz(TOTAL) Dz(DEAD) Dz
1 =0.223 -0.124 =0.347 =0.329
2 =0.077 =0.0786 =0.153 -0.105
3 -0.095 -0.091 -0.186 -0.128
4 -0.,077 -0.076 -0.153 -0.105
5 -0.223 -0.124 -0.347 -0.329

Material Takeoff:

Reinforcement in the

Direction of Analysis

Top Bars:
Bottom Bars:
Stirrups:
Total Steel:
Concrete:

5526,
5472,
0.
10998.
4104,

4
&
L]
8
2

1o
1b
1b
1b
ft

<=>
<>
<=2
<=>
"3 «=>

36.84
36.48

0.00
T3.33
27.38

lb/ft
1b/ft
1o/ ft
1b/ft
f£73/1

5.614 -—=

4.107 -
4.107 -——
5.614 -=

c (psi)
Pat GammaV

vu Phi*ve

All 0.400 177.3
All 0.400 140.5
All 0,400 140.5
All 0.400 177.3

mn Strip

(LIVE) Dz(TOTAL)
=0,183 =0.512
-0.102 =0.207
-0.123 -0,252
=0.102 -0,207
-0.183 =-0.512

189.7
189.7
189.7
189.7

_ Middle Strip
Dz{DEAD) Dz(LIVE) Dz(TOTAL]

<=> 1.228 lb/fr~2
<m> 1.216 lb/ft~2
<=> 0.000 lb/ft~2
<=> Z2.444 lb/ft 2

t <=> 0,912 ft"3/ft"2
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