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Executive Summary: 
 
This report examines the feasibility of several different floor framing methods and 
materials in respect to the Rutgers University Law School Addition.  The loading 
considered for this assignment included gravity loads only, no effect of wind or seismic 
loading was taken into consideration in this preliminary design.  The purpose of this 
analysis was to evaluate the need for further study of certain floor framing systems and to 
eliminate others from practical use.  In this report I discuss the advantages and 
disadvantages of five systems as compared to the existing composite beam system 
designed for the addition. These systems are: 
 

1. Girder Slab System 
2. Hollow Core Plank System 
3. One-Way Slab on Steel Beams 
4. One-Way Post-Tensioned T-Beam System 
5. Two-Way Flat Slab with Drop Panels 

 
A major aspect to the design of the addition was the development of large open spans 
conducive to classroom spaces.  As a result, only one bay was created in the North-South 
direction allowing for two classrooms and one central corridor.  As part of my study, I 
attempted to choose systems that would permit this design feature to be maintained, 
rather than requiring additional building width to be created. 
 
After analysis, the Girder-Slab system was found to be insufficient to accommodate 47 
foot by 20 foot bays.  Given the design information provided by the Girder-Slab, the 
largest usable span I was able to obtain for my loading was 20 foot by 20 foot, which 
would require the addition of two column lines and creating three spans, dramatically 
changing the building plan.  Additionally, the two-way flat slab was also found to be 
insufficient to span 47 feet; however, this system would only require the addition of one 
column line as bay sizes of 20 foot by 27 foot were able to be attained. 
 
The one way slab on steel beams proved to be significantly less effective than the 
existing composite beam framing system.  This system utilized the same framing plan as 
currently exists for the building; however, without the use of composite action much 
larger members were required to support the loads applied.  These results, coupled with 
the lack of added benefits by changing from composite beams eliminate this system as a 
possible alternative.   
 
The hollow core plank system is able to span the required distances, and although this 
system does not seem to be the best fit for the building, it is still a possible alternative 
floor framing system.  In addition, the post-tensioned T-beam framing system presents a 
great deal of added benefits to the floor system; although local practice could make this 
an unfeasible alternative as well, for now this appears to be the best alternative framing 
system studied in this report.  Following the guest lecture by Richard Apple, P.E., from 
Holbert Apple Associates, Inc, the design produced for the T-beam in this report would 
need to be resized to permit for the 2-1/4” by 5” post tensioning pockets. 
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Introduction: 
 
The Rutgers University Law School Building and Renovation consists of an east building 
addition, west building renovation and addition, and the development of a connecting 
bridge which is used to create a student lounge.  As the west building additions are 
minimal, I will concentrate my efforts primarily on the east building addition and will 
attempt to examine the bridge design project at later date. 
 
The east building consists of two major sections, the primary classroom section, which 
will be referred to as the primary east addition (4 floors, with basement and penthouse, 
75’-0” height) and a student law clinic, which will be referred to as the secondary east 
addition (2 floors, with basement, 36’-4” height).  A majority of the focus in Technical 
Assignment #2 will be on the typical framing bays located in the primary east addition, as 
the largest spans and most restrictive framing systems are demanded in this space.  
Connected to the west edge of the primary east addition is the bridge support system.  
This system creates several complicated analysis procedures which will be investigated in 
more depth later in this semester and have been neglected in the study of potential floor 
framing systems for this assignment. 
 
 

Existing Law School Primary East Addition
Bridge

Secondary
East Addition

 
         Figure 1:  Plan illustrating different building components referenced in this report 
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Structural System: 
 
The following sections will describe the structural elements incorporated in the design of 
the Rutgers University Law School Building. 

Foundation System 
 
The foundation system utilized to support the east building addition incorporates 
moment-resisting spread foundations, concrete pad foundations, and typical wall footing 
foundations.  The foundation system supporting the bridge designed to cross Fifth Street 
includes drilled piles with pile caps along with a typical wall footing. 
 
The spread footings supporting the moment frames, designed to resist moments generated 
by lateral loads, are 11’-0” x 11’-0” x 2’-6” concrete slab, reinforced with No. 8 rebar 
spaced at 12” on center each way, with a 40” x 40” reinforced pier to 10” below grade.  
In the smaller, three story section, of the east addition, the moment-resisting foundations 
are 7’-0” x 7’-0” x 2’0” spread footings with No. 7 rebar at 7” on center each way.  
Again, these foundations are supporting a 40” x 40” reinforced pier designed to transfer 
the moment to the ground.  In addition, these spread footings have been designed to be 
supplemented by the displacement geopier system provided by Geostructures, Inc. to 
achieve an allowable bearing capacity of 5000 psf.   
 
The typical wall footings designed around the east addition are 2’-0” wide x 1’0” deep 
strip footings reinforced with (3) No. 5 rebar longitudinal and No. 4 rebar spaced at 48” 
on center transversely.  This wall footing is typical around the perimeter of the addition, 
where not influenced by the bridge system.  In locations affected by the bridge assembly, 
the wall footings increase significantly in size, to 2’-6” x 1’-4” with (3) No. 5 rebar 
longitudinal and No. 5 rebar at 48” on center.   
 
The final foundation system utilized in the Rutgers University Law School Addition is a 
drilled pile foundation located below the support of the bridge section of the building.  A 
series of (24) 14” diameter piers are drilled to a depth of 65’-70’below grade, as required 
by the geotechnical report.  In the east addition, the piles are capped with (4) 48” pile 
caps covering (6) piles each.  To top off the pile caps, a grade beam, 2’-0” x 2’-0”, has 
been designed to create a wall footing under the bridge addition. 

Columns 
 
The typical framing system used in the Rutgers University Law School is steel moment 
frame construction.  Typical columns are attached to form a fixed connection to the 
foundations are A992 Grade 50 W14X159 for the primary east addition creating typical 
bays of 20’-0” by 46’-8”, and A992 Grade 50 W14X82 for the secondary east addition 
which create 41’0” by 22’8” typical bays.  Optional column splices have been located 
above the third floor for value engineering options. 
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Floor Systems 
 
There are several different types of floor systems used throughout the Law School 
Building.  Each system incorporates a composite floor slab (3/4” X 5” shear studs) with 
typical A992 Grade 50 steel framing systems. 
 
The floor system used in the primary east addition consist of W21X68 wide flange beams 
spanning 46’-8”, with intermediate beams consisting of W8X18 members spanning the 
10’-0” spacing between the beams, which frame into W24X55 girders spanning 20’-0”.  
The typical floor slab consists of 4-1/2” normal weight concrete (f1

c = 4000 psi), 
reinforced with 6X6 W2.9 X W2.9 WWF, on 3”-16ga metal floor decking which spans 
10’-0”.  This floor system is used, with slight variations of beam sizes for all levels of the 
primary east addition, as well as for the secondary east addition. 
 
In the bridge section of the building, rolled wide flange beams, W21X62, span 43’-0” to 
W40X235 girders spanning the 67’4” across Fifth Street.  The floor slab consists of 4-
1/2” normal weight concrete (f1

c = 5000 psi) reinforced with 6X6 W2.9 X W2.9 WWF on 
3”-16ga metal floor decking spanning 11’-2” to the W21X62 beams. 
 

Lateral Force Resisting System 
 
The lateral support for the entire east building addition is developed through the use of 
moment-resisting frames, as an open plan was critical in the architectural design of the 
building.  There are (6) frames spaced at 20’-0” on center for the primary east addition, 
and (4) frames spaced at 11’-4” on center for the secondary east addition.  For the bridge 
addition, (2) lateral wind resisting frames are required to withstand the load, these frames 
are spaced at 67’-4” on center.  Each of the lateral support frames are created through 
beam-column moment connections. 
 
The lateral resisting system has been highlighted in the typical framing plan located in the 
appendix of this report. 

Roof Framing System 
 
The roof framing system designed for the entire east building addition and bridge section 
of the Rutgers University Law School consists of W18 beams spaced at 10’-0” or less on 
center framing into W18 girders with 3”-18ga galvanized roof decking. 
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Typical Floor Framing Plan 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Building Loads 
 
The following gravity loads were used for the analysis of the floor framing systems 
considered in this report.  A load factor of 1.2D + 1.6L was applied to create maximum 
load to each system. 

Dead Load 
 
The dead load was calculated for each system through material weights and/or the use of 
standard charts or tables created by the manufacturer of certain systems.  In all cases, a 
superimposed dead load of 15psf was added to account for additional lighting/electrical 
and mechanical systems, as well as the weight floor finish materials. 

Live Load 
 
The live load applied to the floor systems analyzed in this report is 100psf which 
accounts for the weight of partition walls as well as classroom occupancy or overall 
corridor loading.  This loading was taken as a conservative value for the preliminary 
design to provide an indication of each system’s ability to withstand the large load which 
will be applied to the center of the clear span in a more detailed analysis. 
 

Typical Bay 
20’ x 46’-8” 
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Design Requirements 
 
The following sections detail the special requirements which need to be addressed within 
each floor framing system examined.  Each of these requirements will help narrow the 
scope of research performed in future assignments. 
 

Architectural Requirements 
 
There are several architectural requirements in the design of the Rutgers University Law 
School Building; however, the constraint most influenced by the floor system is the clear 
span across the North-South direction of the primary east addition.  This section includes 
two classrooms with a dividing corridor.  Although a column could be placed on the sides 
of the hallway, the ability to clear span this distance provides the most flexibility in the 
building. 
 
Fire Rating Requirements 
 
This building has been designed for Type IB construction, requiring fire resistance 
ratings of two hours on the floor system.  This will need to be taken into consideration 
with the use of steel members and decking as fire proofing will need to be applied. 
 

Foundation Requirements 
 
The subgrade material located onsite has been determined to have relatively low bearing 
capacity and requires geopier stabilization to support the loads being applied.  As a result, 
the superstructure weight should be minimized so as to avoid the need of additional 
stabilization.   
 
Cost Analysis 
 
As with many projects, cost is a major factor in the choice of system design for the 
Rutgers University Law School Addition.  Because this project is financed by the state 
university of New Jersey, there is not a large budget to design and develop a top of the 
line law school building which will attract students to attend the university.  Each system 
will be analyzed on a low to high basis for system cost. 
 

Vibration Requirements 
 
Vibration will create the largest influence on the penthouse floor as the mechanical 
equipment (boilers, pumps, and fans) move while in operation.  The majority of this 
movement will be absorbed by vibration isolators and inertia pads attached to the 
equipment; however the floor system must be rigid enough to withstand the limited 
vibration associated with the equipment. 
 
Acoustic Requirements 
 
As this is a classroom building as well as a law office, the need for acoustic privacy is 
essential.  There must be sufficient isolation of rooms through the walls as well as 
through the floor system.   
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Floor System Investigation 
 
The following sections briefly describe the floor framing systems investigated for 
feasibility and economy in the Rutgers University Law School Building Addition. 
 

Existing System: Composite Beam  
 
The existing floor system is composed of 3” metal decking supported by a typical steel 
framing system.  This framing system consists of W24X68 beams spanning 47 feet, with 
typical W24X55 girders acting as spandrel beams.  Composite action is generated 
through the use of (40) three-quarter inch by five inch shear studs on each supporting 
beam.  The concrete slab generated by this approach uses normal weight concrete, f1

c = 
4000 psi, with a minimal amount of reinforcement.  The total slab depth required for this 
design is 7-1/2” creating a floor load of 75 psf from the Vulcraft Metal Decking 
Reference Material1.  
 

 
Following the design requirements found in the American Institute for Steel Construction 
Manual (AISC)2, there are several advantages to the composite floor system: generating a 
much larger beam capacity, reducing deflection issues, and reducing slab thickness are 
the most prominent benefits.  In addition, this system creates a 31.5” floor system which 
provides adequate room for mechanical and electrical equipment to be located within the 
framing system, permitting large floor to ceiling heights.  This system also addresses the 
need for a 47 foot clear span across the North-South direction of the building. 
 
The main disadvantages of this system are the large floor system thickness and the 
requirement of additional fireproofing to be applied to the steel sections.  
 
Overall, this framing system provides an excellent solution to the design issues which 
were considered in this assignment. 
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Proposed System #1: Girder-Slab/Hollow Core Plank 
 
One of the alternate floor systems examined for the Law School was the Girder-Slab 
system.  This system provides for expedited erection time, a critical issue when 
considering academic buildings.  According to Thomas Farone, a senior engineer for the 
American Institute of Steel Construction (AISC), the system creates a concrete flat slab 
type system, eliminating the need for beams in the system3.  As a result, an analysis of the 
capacity of the Girder-Slab system was performed, while maintaining the need for 47 foot 
clear spans.  This proved unfeasible, so I attempted to determine the maximum capacity 
of this system, resulting in 24 foot maximum spans.  This type of span would have 
required two additional columns in the framing plan as a hallway divides the 47 foot span 
in half.  The resulting calculations have been included in the appendix4; however, a more 
typical hollow core slab system was designed as a replacement—as the typical wide 
flange beams permit much larger spans. 
 
The hollow core slab system consists of typical wide flange steel beams spanning 47 feet 
with 10” x 4’-0” precast planks with a 2” concrete topping to provide 2-hour fire 
resistance rating.  The typical beam framing used is 24X192 spanning 47 feet, framing 
into W21X48 acting as girders on the exterior of the building; see the framing plan 
detailed below. 

 
 

There are several key advantages to the hollow core plank system.  The first advantage is 
the erection time is greatly reduced, as curing time for the concrete is not required 
following placement.   
 
The hollow core plank system inherently has several disadvantages, including the need 
for a thicker floor system.  Also, the trades associated with this system, concrete and 
steel, will increase the overall system cost and create scheduling issues with coordination 
of work.   
 
This system may still be considered as an alternative floor framing system for the 
building, additional research would be required to remove this option.   



Rutgers University Law School  AE 481W 
Camden, NJ  10/29/2007 

- 10 - 

Proposed System #2: One Way Slab on Steel Beams 
 
This system was examined as an alternative to the existing composite beam design 
because of the potential to reduce slab thickness and eliminate the need for steel decking.  
This would permit for less   
 
The framing system considered for the one way slab on steel beams matches the layout 
generated for the existing system.  The slab thickness was determined from the Concrete 
Reinforcing Steel Institute (CRSI) manual for typical construction sizes, resulting in a 6-
inch slab spanning 10 feet5.  The beams required to support this system have been 
determined to be W24X55 with W14X34 girders. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The benefits of a one way slab on steel beams are a reduced slab thickness and the 
elimination of shear studs.  The reduction in material reduces project costs; however, it 
will delay construction time as shoring is required for the concrete system which will 
require additional time to be removed. 
 
In addition to creating longer project duration, this system requires formwork not 
associated with a metal deck system and additional reinforcement.  Also, this system 
requires the coordination of steel erectors with concrete laborers, which will create 
potential scheduling issues during the construction phase.     
 
Overall, this system is not a viable alternative floor system for the Rutgers University 
Law School Addition. 
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Proposed System #3: One Way Post-Tensioned T-Beam 
 
This system was chosen as it typically generates smaller slab thicknesses and allows for 
greater clear spans, both very important aspects in the Rutgers University Law School 
Building.  As building weight is an important factor in the design of the structure (the soil 
bearing capacity requires stabilization), creating thinner slabs while maintaining the 
architectural criteria create great interest in this method of construction.  A one way 
system was chosen in an attempt to maintain only one span in the North-South direction 
of the building.  This requirement eliminates the possibility of creating a two way post 
tensioned slab.   
 
The post-tensioned design requires the incorporation of a one way slab between the post-
tensioned T-beam sections.  Through analysis, the T-beam section is 9’-2” wide by 47’-
0” long, requiring 10’8” one way slab reinforced with No. 4 rebar spaced at 12 inches on 
center top reinforcement and No. 3 rebar spaced at 10 inches on center bottom 
reinforcement5.  The T-beam section is reinforced with (30) ½” diameter, 270 ksi low 
elongation post tensioning tendons and No. 4 stirrups to improve the shear capacity of the 
beam6.  This system utilizes a 6” slab thickness with a 18” wide by 18” deep beam 
spanning the 47 foot distance in the North-South direction.  This system incorporates the 
use of 18” by 18” concrete columns to replace the existing steel columns of the building.  
These columns are sized larger than necessary to provide lateral resistance as well as to 
improve constructability associated with the 18” wide beam required for the span.  See 
framing plan below for a more detailed framing layout. 
 

 
 

The main advantage to implementing a post tensioned slab in the addition is the ability to 
clear span and maintain the existing column grid, while incorporating a much thinner slab 
than is possible with a typical system.  Also, this system could be examined for feasibility 
in the bridge design, potentially reducing the required beam sizes spanning Fifth Street. 
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There are several disadvantages to this system, in an attempt to create a thinner floor 
system, shear reinforcement is required and the increased column size will generate a 
larger load on the foundation system.  Another disadvantage associated with this system 
is the additional equipment required to post tension the beams and slab during 
construction; hence increasing project cost.   
 
Overall, this system appears to be a potential alternative framing system for the building, 
increasing floor to ceiling height and decreasing slab thickness. 
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Proposed System #4: Two Way Flat Slab with Drop Panels 
 
The two way flat slab system was analyzed to determine its effectiveness in large span 
applications.  After a brief study, it was determined that an additional column was 
necessary for this system to achieve its intended benefits. 
 
This system utilizes a 10.5” slab spanning the 20’-0” by 27’-8” typical bay, requiring the 
addition of 14-inch by 14-inch columns as located in the framing plan.  Following the 
ACI 318-02 code requirements7, the equivalent frame method analysis was completed by 
pcaSlab to obtain the necessary reinforcement for this system.  A 3” drop panel was 
created at each support, and a column capital was added to reduce punching shear on the 
slab8.  As a result, the framing plan and reinforcing elevations illustrated below were 
generated for the Rutgers University Law School Addition. 
 
 

 

 
Figure 2: Typical North-South Frame Reinforcing (Generated by pcaSlab) 
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Figure 3: Typical North-South Frame 

 

 
Figure 4: Typical East-West Frame Reinforcing (Generated by pcaSlab) 

 
 

 
Figure 5: Typical East-West Frame 

 
The most practical benefit to this system is the thin floor system generated without any 
beams or girders.  Other potential benefits involve the cheap cost of cast-in-place 
concrete and the moment resisting capacity of this framing system, which will provide 
benefits in a lateral resistance analysis. 
 
This system incorporates additional columns which limit the design of the floor plan and 
adds significant load to the foundation.  Additionally, the size of the drop panels creates a 
significant amount of extra formwork to be constructed to place the concrete slab.   
 
This system does not appear to be a feasible alternative to the existing composite beam 
floor framing system. 
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Summary: 
 
The following chart summarizes each alternative system and its ability to accommodate 
required architectural and serviceability conditions. 
 

Hollow Core 
Plank

One Way Slab on 
Steel Beams

Post-Tensioned 
T-Beam

Two Way Flat Slab 
with Drop Panels

Composite 
Beam

Depth 34" 30" 24" 13.5" 31.5"
Clear Span Yes Yes Yes No Yes
Fire Proofing 
Required Yes Yes No No Yes

Building Weight Medium Low High High Low
System Cost High Medium Medium Low Medium
Vibration 
Requirements OK OK OK OK OK
Potential 
Alternative? Yes No Yes No Existing

 
Figure 6: Alternative System Comparison Chart 

 
In conclusion, through the several alternative floor systems analyzed, the post-tensioned 
T-beam system appears to require additional study to determine its potential effectiveness 
in this building case.  Other alternatives such as the Girder-Slab system and the two way 
flat slab system fail to attain the architectural requirements, eliminating their benefit to 
the Rutgers University Law School Addition.  While the one way slab on steel beam 
system permits adequate spans to be attained, it fails to improve upon the existing 
composite beam floor system.  Finally, another floor system which may provide 
additional potential for the framing system is the hollow core plank system studied in this 
report; however, the supports associated with this system are greater than those provided 
for the existing system. 
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Appendix: 
 

Typical Floor Framing Plan: 
 

 
 

Lateral Resisting 
Elements 



Rutgers University Law School  AE 481W 
Camden, NJ  10/29/2007 

- 17 - 

Composite Beam Floor System Calculations: 
 
 

 
 



Rutgers University Law School  AE 481W 
Camden, NJ  10/29/2007 

- 18 - 
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Girder Slab/Hollow Core Plank Calculations: 
 

Girder-Slab® System 

10/25/2007

Design Information
Dead Load = 60 psf

Partition Load = 15 psf
Live Load = 40 psf

Topping Load = 25 psf Is = 195 in4 It = 356 in4

DB Span = 20 ft St = 33.7 in3 St = 68.6 in3

Plank Span = 20 ft Sb = 50.8 in3 Sb = 80.6 in3

Grout f'c = 5500 psi Mscap = 84.0 ft-k
Allowable ∆LL = L / 360 tw = 0.375 in

Allowable ∆LL = 0.67 in b = 5.75 in

Include LLR
% Reduction = N/A

Reduced Load = N/A

MDL = 60.0 ft-k < 84.0 ft-k OK
∆DL = 0.76 in

∆ Ratio = L / 314
Camber D-Beam
D-Beam Camber 1 in

Msup = 80.0 ft-k
MTL = 140.0 ft-k

SREQ = 56.0 in3 < 68.6 in3 OK
∆SUP = 0.56 in < 0.67 in OK
∆TOT = 1.32 in = L/ 182

N value = 6.86
Stc = 471 in3

fc = 2.04 ksi
Fc = 2.48 ksi > 2.04 ksi OK

fb = 26.1 ksi
Fb = 45 ksi > 26.1 ksi OK

Shear Check
Total Load = 140 psf

w = 2.80 klf
R = 28.0 k
fv = 13.0 ksi

Fv = 20 ksi > 13.0 ksi OK

(Check for Yes)

Transformed Section

Superimposed Compressive Stress on Concrete

Bottom Flange Tension Stress (Total Load)

Live Load Reduction (IBC 00/03/06)
(Check for Yes)

Total Load - Composite

Initial Load - Precomposite

D-Beam®  Calculator Reference Tool Project Name: Rutgers University Law School

Steel Section

Job Number:

DB Size ------------>

DB Properties

DB 9 x 46
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Figure 7: Girder-Slab Preliminary Design Aid from Girder-Slab website 
 
 
 

 
Figure 8: Nitterhouse Concrete Products Spec Sheet 
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One Way Slab on Steel Beam Calculations: 
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Figure 9: CRSI Slab Thickness Design Guide—Interior Span 
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Figure 10: CRSI Slab Thickness Design Guide—End Span 
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One Way Post-Tensioned T-Beam Calculations: 
 
 
 

Material Strengths

f1c 5000 psi
fci 4000 psi

w 150 pcf

fy 60 ksi

tendons 270 ksi

As 0.153 in2/tendon
 

 
Loads

Superimposed 15 psf

Live Load 100 psf  
 

Assumptions

h 6 in

bw 18 in

bh 18 in

span 47 ft

spacing 20 ft

cover 3.75 in

pt loss 14 ksi  
 

Determine Flange Width

Span/4 141 in
(16 x h) + bw 114 in

Spacing/2 120 in  
 

Section Properties

A 1008 in2

yb 17.14 in

yt 6.86 in

Ig 42459 in4

Sb 2477 in3

St 6192 in3
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Required Number of Tendons

e 13.39 in

6f1c0.5
424 psi

F 799 k
Fse 175 ksi
N 30 tendons
Aps 4.59 in2

 
 

Load Type Load (k/ft) Moment (ft*k) Top Stress (ksi) Bottom Stress (ksi)

Slab 1.500 414 −0.803 2.007

Beam 0.338 93 −0.181 0.452

Superimposed 0.300 83 −0.161 0.401

Live Load 2.000 552 −1.070 2.676

Total 1142 −2.214 5.535  
 

Description Top Bottom

Dead Load: beam + slab −0.983 2.458

P.T. Initial −0.861 −0.861

Fe/St 1.876

Fe/Sb −4.691

1. at transfer 0.032 −3.093

Dead Load

beam + slab + super. −1.144 2.860

P.T. Final −0.797 −0.797

Fe/St 1.737

Fe/Sb −4.343

2.  under permanent load −0.203 −2.281

Live Load −1.070 2.676
3. under full service load −1.274 0.395

0.395 < 0.424

Stresses (ksi)

OK  
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Check Flexural Strength

Mu 1592 ft*k

β1 0.80
γp 0.28

pp 0.00199

fps 260 ksi

a 2.46 in < 6 in OK

ΦMn 1701 ft*k > 1592 ft*k OK  
 

Assumptions

As = A
1
s

w = w1 = 0
 

 
Check reinforcing Limits

c 3.08 in

εt 0.017 > 0.005 OK, TENSION CONTROLED  
 

Check Minimum Reinforcing

Mcr 1170 ft*k

fr 530 psi

1.2*Mcr 1405 ft*k < 1701 ft*k OK  
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Shear Design

wu 5.765 k/ft

Vu 127 k

min 52 k

Vc 129 k > 127 k OK

max 129 k

Vu*d/Mu 1.09

ÖVc/2 48 k < 127 k SHEAR REINFORCEMENT REQUIRED

Av/s 0.016 in2

0.014 in2
GOVERNS

Av #4 bars 0.40 in2

srequired 29 in

smax 18 in  
 

Check Deflection

δll 1.28 in OK

L/360 1.57 in  
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Two Way Flat Slab with Drop Panels Calculations: 
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Figure 11: Interior Column Design Chart from Design of Concrete Structures 13th Edition (Nilson, 
Darwin, Dolan) 
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Figure 12: Exterior Column Design Chart from Design of Concrete Structures 13th Edition (Nilson, 
Darwin, Dolan) 
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