
 
 

THE PENNSYLVANIA STATE UNIVERSITY 
 

CROCKER WEST BUILDING 

 

STATE COLLEGE, PA 
 
 
 

Senior Thesis Project Tech I: 
Structural Concepts and Existing Conditions Report 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   UNDERWATER WEAPONS RESEARCH 
 
 
 
 

Eric M. Foster 
Architectural Engineering 

Structural Option 
 
 
 

Advisor: 
Dr. Linda M. Hanagan 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 2 OF 87 
 

 
 

-- TABLE OF CONTENTS -- 
 

-- TABLE OF CONTENTS .......................................................................................................................................... 2 
-- EXECUTIVE SUMMARY ...................................................................................................................................... 3 
-- STRUCTURAL SYSTEM ....................................................................................................................................... 4 

FOUNDATION(S) ..................................................................................................................................... 4 

COLUMNS ................................................................................................................................................. 5 

FLOOR SYSTEM ...................................................................................................................................... 6 

ROOF SYSTEM ........................................................................................................................................ 6 

LATERAL SYSTEM ................................................................................................................................ 7 

-- STRENGTH OF MATERIALS ............................................................................................................................. 8 
-- MODEL CODES ........................................................................................................................................................ 9 

DESIGN LOADS ....................................................................................................................................... 9 

-- LATERAL LOADING .......................................................................................................................................... 10 
WIND LOADS ........................................................................................................................................ 10 

SEISMIC LOADS .................................................................................................................................... 13 

-- CONCLUSIONS ....................................................................................................................................................... 14 
APPENDIX A ............................................................................................................................................................... 15 

(PROJECT DRAWINGS) .............................................................................................................................. 15 

APPENDIX B ............................................................................................................................................................... 28 
(ANALYSES ~ SPOT CHECKS ~ DESIGNS) .................................................................................................. 28 

 
 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 
 

 
-- EXECUTIVE SUMMARY -- 

 
Structural Tech Report I is slated to assess the current structural system of 

Crocker West in an existing conditions report.  Tech I will help us determine and better 
understand the design methods and selection criterion for the structural plan. 

The Crocker West Building will be used as a 
highly classified research facility, specializing in the 
development and testing of underwater weapons for the 
U.S. Department of Defense.  Located in State College, 
Pa, the structure will be a 3-story low-rise building with 
areas classified as office, light industrial, and warehouse 
totaling nearly 120,000 square feet.  The first floor of the 
CWB will consist mainly of ‘closed’ lab area, along with 
technician offices, locker rooms and special test areas.  The second floor will include 
office space, another lab area, computer lab, student room and a room designated to SCIF 
(Sensitive Compartmented Information Facility), while the third floor will be devoted 
mostly to office space.  The entire building will be constructed of precast systems, 
including: columns, beams, walls, floor & roof diaphragms.  Lateral loads applied to the 
structure will be collectively distributed throughout the building to specially designed 
shear walls. 

Two lateral analyses, wind and seismic, are included at the end of this report in 
Appendix B.  The wind analysis was performed using the Analytical Method 2 of ASCE 
7.  Having found a design wind pressure of 16.4 psf at roof level (El. 40’-0 A.F.F.) and 
comparing it to the 19.6 psf found by the design engineer with the Simplified Method 1 of 
ASCE 7, I can conclude that the results I found using method 2 are reasonable.  The 
variation of values can ultimately be due to the method used in analyzing and the level of 
detail required for each method.  Similarly, some error can also be seen in the calculated 
story forces for the structure.  Seismic load calculations were completed under the 
provisions of ASCE 7-05 (Chapters 11 & 12) and IBC 2006 (Section 1613).  Using the 
necessary seismic considerations, I determined the Equivalent Lateral Force Procedure 
defined in section 12.8 of ASCE 7 was permitted for analysis and thus used.  In 
comparing the results of my calculations versus the designer’s spreadsheet, I found our 
values for V (base shear) to be quite different.  I calculated a base shear of 1672 kips, 
which is nearly double that of the engineer’s 883 kips.  Having a Cs value of 0.089 versus a 
Cs value of 0.0607 will not make much difference and thus, I assume the discrepancy lies 
within the calculated building weight. 

It is also important to note that spot checks of various structural components are 
also included in Appendix B of this report in order to justify other element sizing of the 
Crocker West Building structure, while Appendix A contains drawings of the project for 
reference. 
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-- STRUCTURAL SYSTEM -- 
 

 As stated above, CWB is a total precast building. The following are detailed 
explanations of the individual precast members and systems. 
 
FOUNDATION(S): 
 

The foundation system(s) being implemented consists of typical cast-in-place 
(CIP) strip and pad footings, as well as a standard CIP slab-on-grade.  Fifteen inch deep 
strip footings ranging from 3’-3” to 6’-6” wide are used along the perimeter of the 
structure. These footings help distribute wall panel loads to the ground.  Additionally, the 
East walls strip footing of the structure will also be used as a part of the underground 
water cistern that will be used to collect treatable storm water runoff for reuse.  Spread 
(or Pad) footings will be used throughout the interior portion of the building and will be 
used to pick up loads from columns and stair-towers.   Pads used under columns vary in 
size from 12’ square to 14’-5 square, while pads under the four typical stair-towers are 12’-
0 x 25’-6.  All pad footings are 2 foot thick unless noted otherwise.  A six inch thick slab-
on-grade reinforced with W4.0 x W4.0 WWF will complete the foundation system(s) and 
will be used as the ground floor level of the building.  See Figures #1 and #2 below for a 
plan view of the foundation systems and proposed cistern detail, respectively.  Please note, 
the width of the cistern was unavailable at this time. 
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COLUMNS: 
 
 The vertical supporting members for the entire structure are reinforced, precast 
concrete columns.  All columns are 24” x 24” square columns with four (4) #11 
longitudinal reinforcing bars and #4 stirrups spaced accordingly (See Figure #3).   
Columns will be cast for lengths up to 42 feet.  Each column will contain haunches and 
haunch reinforcing (Figure #4) cast monolithically at each floor level, and in the 
required position for beam bearing and load transfer.  The columns are spaced on a 35’-0 x 
35’-0 typical bay grid and are connected to the pad footings with four (4) 1 ¼” dia. ASTM 
A193 threaded rods.  See Figure #5 for column grid layout. 
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FLOOR SYSTEM: 
 
 As previously stated, the 1st Floor (or Ground Level) floor system is a 6” thick 
slab-on-grade with W4.0 x W4.0 WWF reinforcing.  The remaining floor levels are 
constructed of precast, prestressed hollow-core flat slabs.  The 2nd Floor Level will consist 
of 12 inch and the 3rd Floor Level will be comprised of 10 inch hollow-core flat slabs, 
each with six (6) 7-wire, ½” dia. 270 ksi low-relaxation prestressing strands and a typical 
2” topping.  Some of the hollow-core floor system clear spans are nearly 33’-0, with 
individual panels running in an East-West direction.  See drawings in Appendix A for 
hollow-core panel layout. 
 Furthermore, these hollow-core slabs are supported by one of two methods.  If the 
floor slab is to bear at an exterior wall panel location, a specially designed bearing ledge 
will be cast into the precast wall panel with proper reinforcing.  For interior bay 
supports, the hollow-core slabs will be supported by precast, prestressed concrete inverted-
tee (IT) beams.  IT beams for the 2nd Floor were designed to be 28” deep, while 3rd Floor 
beams are 20” deep due to dissimilar live loads.  See Appendix A for typical IT Beam 
sections. 

 
 
ROOF SYSTEM: 
 
 The roofing system for the Crocker West Building main roof will be constructed 
by means of similar materials used in erecting floors two and three.  The main roof will 
consist of 8” hollow-core flat slabs with (7) 7-wire, ½” dia. 270 ksi low-relaxation strands 
supported by 18” deep inverted-tee beams.  The low roof, located in the rear storage area of 
the building, will be constructed of 10’-9 wide x 24” deep precast concrete double-tees (See 
Figure #6).  In addition, each roof will receive a layer of 4” tapered rigid insulation and a 
60 mil EPDM roofing membrane rather than a 2” topping which is not needed on the 
roof. 
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LATERAL SYSTEM: 
 
 One of the key design issues of a total precast structure is the make up of the 
lateral force resistance system.  Crocker West is no different; its lateral system was 
designed using a compilation of precast shear walls positioned around the perimeter and 
throughout the building.  These precast shear walls are constructed with several different 
thicknesses of insulated and non-insulated precast panels.  Exterior wall panels (all 
insulated) acting as shear walls in the N-S direction are 12 ½” thick, while E-W direction 
walls are 9 ½” thick.  Shear walls located on the interior of the structure and around stair-
towers are 9” thick and non-insulated.  Due to the fact that every panel is individually 
erected, specially designed connections are required for each piece.  These connections, not 
specified in this tech report, are designed to ensure the applied load is safely distributed 
to the lateral system.  Figure #7 below illustrates the layout of the shear walls; each 
represented by a solid line with a SW designation.  Also,  typical Wall Sections may be 
found in Appendix A. 
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-- STRENGTH OF MATERIALS -- 
 
 

CAST-IN-PLACE CONCRETE:          f’c   
 
 Slab-on-Grade      4000 psi 
 
 
PRECAST CONCRETE:          f’c        f’ci   
 
 Columns      6000 psi 3500 psi 
 Beams       6000 psi    for 
 Hollow-Core Slabs     6000 psi   ALL 
 Wall Panels      6000 psi 
 
 
REINFORCING STEEL:          fy  
 
 Reinforcing Bars      60000 psi 
 Stirrups       60000 psi 
 WWF        60000 psi 
 
 
PRESTRESSING STRANDS:        fps        Es  
 
 ½” Special (7-Wire) strands    270 ksi  28000 psi 
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-- MODEL CODES -- 
 

 The following codes listed were used in the original design, as well as any and all 
analysis performed for this tech report. 
 
 
BUILDING CODES: 
 
 International Building Code (IBC)       IBC 2006 
 
CONCRETE CODES: 
 
 American Concrete Institute (ACI)     ACI 318-05 
 - Building Code Requirements for Structural Concrete 
 
 Precast/Prestressed Concrete Institute (PCI)    6th Edition 
 - PCI Design Handbook, Precast and Prestressed Concrete 
 
LATERAL LOADS & DESIGN LOADS: 
 
 American Society of Civil Engineers (ASCE)    ASCE 7-05 
 - Minimum Design Loads for Buildings and Other Structures 
 
 IBC           IBC 2006 
 
 
DESIGN LOADS: 

LIVE LOADS 
        DESIGN  ASCE 7-05 
Lobby / 1st Floor Corridors          *a      100 psf 
Corridors above 1st Floor    80-125 psf *b      80 psf 
Offices       80-125 psf *b      50 psf 
Ordinary Flat Roof         20 psf      20 psf 
Stairs / Exits         175 psf     100 psf 
Snow (pf = 0.7*40psf = 28 psf)        40 psf     40 psf *c 
 
*Notes: 
 a. Lobby and 1st Floor located at ground level which exceeds 100 psf. 
 b. Design live loads differ from floor to floor. 
  2nd Floor = 125 psf  3rd Floor = 80 psf 
 c. 40 psf Snow Load specified by Centre Region Code (See Appendix B) 
 

DEAD LOADS 
 

 Dead load for structure includes self weight of individual precast members. See 
seismic analysis in Appendix B for detailed loads. 
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-- LATERAL LOADING -- 
(Wind) 

 
WIND LOADS: 
 

The following wind analysis results were established using the provisions of 
ASCE 7-05, CH. 6.  A complete detailed wind analysis has been included in Appendix B 
for reference and verification. 
 
Basic Wind Speed       V = 90 mph 
         Kd = 0.85 
Topographic Factor       I = 1.0 
         Kh = 1.04 
 

N-S WIND PRESSURES 
 

Height (ft.) qz (psf)  qh (psf) PWINDWARD (psf) PLEEWARD (psf) 
     0-15    15.0    18.3           13.5          -11.1 
      20    15.9    18.3           14.1          -11.1 
      25    16.6    18.3           14.6          -11.1 
      30    17.3    18.3           15.1          -11.1 
      40    18.3    18.3           15.7          -11.1 
      50    19.2    18.3           16.4          -11.1 
 
 
 

E-W WIND PRESSURES 
 

Height (ft.) qz (psf)  qh (psf) PWINDWARD (psf) PLEEWARD (psf) 
     0-15    15.0    18.3           13.5          -3.13 
      20    15.9    18.3           14.1          -3.13 
      25    16.6    18.3           14.6          -3.13 
      30    17.3    18.3           15.1          -3.13 
      40    18.3    18.3           15.7          -3.13 
      50    19.2    18.3           16.4          -3.13 
 
 

Wind Pressure Diagrams displayed on the following page.
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-- WIND PRESSURE DIAGRAMS -- 
 

 Due to the building symmetry, wind pressures are equal and opposite for reverse 
wind direction. 
 
 
 
 
 
 
 
 
   Wind Dir.  
 
 
 
 
 
 
 
 
 
 
 

 Wind Dir.  
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N-S WIND FORCES 

 
   Height (ft) Story Force (kips) Overturning Moment (ft-k) 
1. Low Roof/        28            43.05                 1205.4 
     Warehouse Area 
 
2. Main Structure 
  a. 1st Floor   Gnd Lvl.            26.5          0 
  b. 2nd Floor        16             54.4       870.4 
  c. 3rd Floor        28             51.0       1428 
  d. Roof        40             66.1                 2645.4 
 
 

E-W WIND FORCES 
 

   Height (ft) Story Force (kips) Overturning Moment (ft-k) 
1. Low Roof/        28            14.53                  406.9 
     Warehouse Area 
 
2. Main Structure 
  a. 1st Floor   Gnd Lvl.            18.4          0 
  b. 2nd Floor        16             30.1       481.6 
  c. 3rd Floor        28             28.2       790.3 
  d. Roof        40             29.7                 1189.5 

 
 

Floor Tributary Widths 
- 1st Floor = 7’-0 
- 2nd Floor = 14’-0 
- 3rd Floor = 12’-0 
- Roof = Varies (see wind calc.’s, Appendix B) 
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-- LATERAL LOADING -- 
(Seismic) 

 
SEISMIC LOADS: 
 

The following seismic analysis results were established using the provisions of 
ASCE 7-05, Chapters 11 & 12 and IBC 2006, Section 1613.  A complete detailed seismic 
analysis has been included in Appendix B for reference and verification. 
 
Seismic Considerations       Ss = 0.17 
          S1 = 0.06 
Building Occupancy        Type II 
Seismic Design Category           B 
 
Seismic Response Coefficient      Cs = 0.089 
 
 
Effective Seismic Weight      Wt. (kips) 
 1. Roof           4336.8 
 2. 3rd Floor          7244.4 
 3. 2nd Floor          7194.8  
     Total Effective Seismic Wt. =   18,776 kips 
 
Seismic Base Shear              V = CsW (kips) 

1. Roof        VR = 386 
 2. 3rd Floor        V3 = 645 
 3. 2nd Floor        V2 = 641  
          Total Base Shear (VT) =     1,672 kips 
  
Overturning Moment                    (ft-k) 

1. Roof         16,212 
 2. 3rd Floor        18,060 
 3. 2nd Floor        10,256  
        Total O.T. Moment =    44,528 ft-kips 
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-- CONCLUSIONS -- 
 

 In conclusion, this report presents various types of information to validate the 
existing structure of Crocker West.  I spot checked several different load carrying 
members and found them to be of similar size to those used in the original design.  
Likewise, the wind and seismic lateral analyses I performed, seismic controlling, yielded 
values that are rational to the design engineer’s values to prove them practical.  The minor 
discrepancies encountered in the wind analysis I believe are simply due to the fact I used 
the analytical procedure and not the simplified method.  Additionally, I feel the large 
difference in base shear found between my seismic analysis and the engineers output is 
caused by our differing seismic weight (W) values.  I concluded this based on two 
situations.  First, I found Cs to be 0.089 which is very comparable to Cs = 0.0607 of that 
determined by the engineer’s output.  And second, I assumed many of the wall panel 
lengths when calculating their weights for the effective seismic weight (W) used in 
determining base shear (V = CsW).  This led to me recording a higher seismic weight, 
thus the higher base shear value.  Furthermore, other errors between my calculations and 
the engineer’s could be due to the computer-based design program used and the parameters 
of that program. 
 Also note, the spot checks performed are not complete design check.  I did not 
include many checks that would be necessary for proper design of that particular 
component, nor the entire structure.  Disregarding uplift in the wind analysis and 
ignoring overturning effects on foundation elements are a few examples.  However, I 
would like to add that the concise beam designs included in Appendix B of this report are 
in fact actual designs for this structure, having completed them myself for the owner of 
this building.  
 
 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 15 OF 87 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
(Project Drawings) 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 
 

PAGE 16 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 17 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 18 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 19 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 20 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 21 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 22 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 23 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 24 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 25 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 26 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 
 
 
 

PAGE 27 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 28 OF 87 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
(Analyses ~ Spot Checks ~ Designs)
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WIND ANALYSIS 
(Method 2: Analytical Procedure)
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SEISMIC ANALYSIS 
(Equivalent Lateral Force Procedure) 
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SPOT CHECKS 
(Column ~ Hollow-Core Slab ~ Rect. Beam) 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 52 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 53 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 54 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 55 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 56 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 57 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 58 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 59 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 60 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 61 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 62 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 63 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 64 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 65 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 66 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 67 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 68 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 69 OF 87 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DESIGNS 
(Inverted-Tee Beams)



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 70 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 71 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 72 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 73 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 74 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 75 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 76 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 77 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 78 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 79 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 80 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 81 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 82 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 83 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 84 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 85 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 86 OF 87 
 



Eric M. Foster  Crocker West Building 
Structural Option  State College, Pa 
Advisor: Dr. Linda M. Hanagan  January 17, 2009 

TECH REPORT I 

PAGE 87 OF 87 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF REPORT 
 


