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Unit Weight 144 Ib/ft3 145 |b/ft3

3-Day Compressive 6,000 psi 8,260 psi
Strength

28-Day 8,000 9,770

Compression
Strength

Figure 9@ Crocket Breaking Cylinder [6]

Figure 7 Broken Cylinder [2]



nsion Steel

\rea of compression Steel
d;, = Depth of prestressing
d = Depth of tension steel

d’ = Depth of compressive steel
f, = Yield stress of steel

fps = Nominal stress of restress strands

Eq. 3 Rupturing Stress [3]

/ a = Depth of compressive stress block




. Weight  Gross
Section Shape Cost Formwork

(Ib)  Area(in’)

Shallow T- [ _

3960 198 S284.33  Difficult
Beam

T-Beam 2640 132 $262.66  Difficult

LW Hollow
Box

1940 114 $257.13 Moderate

NW Hollow
L] 1960 98 $204.03 Moderate

Box

|-Beam 3400 177 $328.24  Difficult
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Figure 7: Final Shop Drawings




Figure 11 Screeding of Concrete [2] Figure 12 Final Cast [2]
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> RES PONSE 2000 Shear Force Diagram

/ .

Equilibrium
—— Effective

Bending Moment Diagram

Length (in)
120

Shear Force (kips)

Moment (Kip-Ft)

Displaced Shape Ay

120 180

Deflection (in)

#3@ 5.00in

4-55
Az =6.00 ms

Figure 19 Response 2000 Modeled Cross-Section [5] Figure 20 Response 2000 Modeled Curvature [3]




Cracking Load (kips) 21.2

Failure Load (kips)

Deflection (in)

Figure 21 Current State of Beam Setup [2]
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Cracking Load (kips) 21.2 NA NA

Failure Load (kips) 36.4 NA NA

Deflection (in)




Task Name
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13

14

15

17
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Task 1 Competiton
Understanding

Task 2 Beam Design

Task 2.1 Mix Design
Task 2.2 Material Testing

Task 2.2.1 Acquiring
Material

Task 2.2.2 Pouring Test
Cylinders

Task 2.2.3 Split Cylinder Test
Task 2.2.4 Compression Test

Task 2.2.5 Mix Design
Finalized

Task 2.3 Cross-sectional
Design
Task 2.3.1 Mathcad
Programing
Task 2.3.2 Decision Matrix

Task 2.3.3 Determination of
Max Moment

Task 3 Tpac Manufacturing
Task 3.1 Shop Drawings to
TPac
Task 3.2 Shipping

Task 4 PCI Big Beam Final

Testing

INITIAL SCHEDULE

Oct'1 Nov 18 8 | a9 | Feb 19 | Mar 10
6 12l s | 7 | 14| 291 | & | 91| 18 | 2 | o | 16 | 23 | 30 | & | a1l 2o |l 221 3 | 10| 97| 241 3 | 10| 92| 241 m 7 | w2l 2a |l s | 12

CRITICAL PATH: s




UPDATED SCHEDULE

Task Name - Aug

Qtr 2, 2019
Feb Mar Apr

- Task 1 Competiton
Understanding

4 Task 2 Beam Design
» Task 2.1 Mix Design
» Task 2.2 Material Testing
» Task 2.3 Geometrical Design
Mile Stone Beam Design
4 Task 3 Tpac Manufacturing

Task 3.1 Create Shop
Drawings

Complete Shop Drawings
Task 3.2 Beam Fabrication
Beam Casting

Task 3.3 Shipping

Shipping

4 Task 4 PCI Big Beam Final
Testing

Task 4.1 Predict Results
Task 4.2 Test Beam
Beam Testing
Task 4.3 Video

» Task 5 Delilverables

> Task 6 Project Management

* 219

@ 315




PROPOSED PROJECT HOURS ‘é/

Table 5 Proposed Project Hours

Senior Engineer Structural Lab Technician Task Hours
Engineer

Task 1 —
Competition
Understanding

Task 2 — Beam
Design
Task 3 — Tpac

Manufacturing

Task 4 — Final
Beam Testing

Task 5 —
Deliverables

Task 6 — Project
Management

Project Hours




> UPDATED HOURS 7/

Table 6 Updated Project Hours

Task Senior Engineer Structural Lab Technician Task Hours
Engineer

Task 1 —
Competition
Understanding

Task 2 — Beam
Design
Task 3 — Tpac

Manufacturing

Task 4 — Final
Beam Testing

Task 5 —
Deliverables

Task 6 — Project
Management

Project Hours
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PROPOSED PROJECT COST 1 g/

Table 7 Cost of Engineering Services Table 8 Travel Cost /

Personnel

Senior
Engineer

Structural
Engineer

Lab 103 57 $ 5,903
Technician
EIT 138 52 $7,180

Total $ 54,679

Hours

168

Location  $/mile Miles Travel Cost

Rate Cost
($/hour) Cemex $0.55 20 $11

Tpac $0.55 300 $ 165

126 $ 21,086

Western $0.55 10 $6
Tech

Total $ 182

Table 9 Subcontracting Cost
ltem $/Test # of Test Total Cost

Compression 104 12 $ 1248
Test

Split

Cylinder
Proposed Project Cost = $ 57,357 Test

Total $ 2496




Senior 189 126 $ 23,721 Cemex $0.55 20 $ 11

STl EE Toac  $0.55 300 $ 165
Structural 188 101 $ 18,995
Engineer Western $ 0.55 10 $6

Tech

Lab
Technician

EIT

Total

Y



Plaster of Paris $5

Load Cell $ 350

Sensor Pots
Fiber Optic Cables

DAQ Software

Compression Test
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-
[7] "The Civil Engineeri
[8] R. Crouch, "PCl Big Beam Competition 2017-2018", 2018.




