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Silty Clay 4.45
1.1 

(from = 0.5)
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12 2.67 9.69

Sandy Shale 15

4.7 
(average from Vu 
(2013) for shale 
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Placement 

Date
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in.
Date of 
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Compressive 
Strength, psi

Comments

CIP-4 (Pile) 6/2/2014 9.5 6/13/2014 11 1237 High slump mix used for constructability 
in instrumented piles.CIP-2 (Pile) 6/2/2014 9.5 6/16/2014 14 1505

H-Pile Cap 6/4/2014 6.0 6/13/2014 9 4083

H-Pile Cap 6/4/2014 6.0 6/16/2014 12 4643

CIP Cap 6/4/2014 5.5 6/16/2014 12 4163

HP Stem 6/6/2014 6.5 6/16/2014 10 3487

CIP Stem 6/6/2014 7.0 6/13/2014 7 3057

CIP Stem 6/6/2014 7.0 6/16/2014 10 3845
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Instrument

Final Displacement, in.

H-Pile CIP Pile

Tension LVDT, Piles 1-4 1.64 1.40

Tension LVDT, Piles 2-3 1.38 1.39

Tension Dial Gage 1.49 1.62

Tension Wireline, Pile 3 2.07 1.14

Tension Wireline, Pile 4 1.97 1.14

Compression Wireline, Pile 1 0.39 0.30

Compression Wireline, Pile 2 0.10 0.28

Lateral LVDT, Top 2.13 1.06

Lateral LVDT, Bottom 1.83 0.86

Lateral Wireline, Piles 1-4 3.05 1.75

Lateral Wireline, Piles 2-3 3.25 1.71Æ � � � � 
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Rotation Description

Final Rotation, deg. Instruments used in Calculation
(numbers refer to pile designation)H-Pile CIP Pile

Twist about vertical axis (yaw) -0.16 0.03 Lateral Wireline Devices

Twist about longitudinal axis (roll) 0.35 0.01 Tension LVDTs

Rotation of Pile 1-Pile 2 face (pitch) 1.8 1.3 Top LVDT to Bottom LVDT

Rotation of Pile 1-Pile 4 face (pitch) 1.9 1.1 Wireline 4 to Wireline 1

Rotation of Pile 3-Pile 2 face (pitch) 1.7 1.1 Wireline 3 to Wireline 2

Rotation of Pile 1-Pile 4 face (pitch) 1.4 1.2 Tension LVDT to Wireline 1

Rotation of Pile 3-Pile 2 face (pitch) 1.0 1.1 Tension LVDT to Wireline 2

Rotation of Pile 3-Pile 2 face, back half only (pitch) 3.2 1.2 Tension LVDT to Wireline 3

Rotation of Pile 1-Pile 4 face, back half only (pitch) 1.6 1.2 Tension LVDT to Wireline 4

Average rotation of cap (pitch) 2.4 1.5 Average Lateral Wireline to Top LVDT

Average rotation of cap (pitch) 2.2 1.5 Average Lateral Wireline to BottomË � � �  � � � � � � � � � � � 
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SUMMARY OF CALCULATION PROCEDURES 

 
 

 

The purpose of these calculations was to provide the structural design for the sign structure.  The 

calculations were carried out under the direct supervision of a professional engineer registered in 

Wisconsin. 

 

The design was completed under the following codes: 

 

AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires and 

Traffic Signals 

AASHTO Standard Specifications for Highway Bridges, 17th Edition  

Wisconsin Bridge Manual 

Wisconsin Facilities Development Manual 

 

The following publications were used as references: 

  

ACI 318-05 Building Code and Commentary 

 

The following material strengths were used in the calculations: 

 

Concrete,    f’c = 3,500 psi 

HS Reinforcement Bars,  fy = 60,000 psi 

 

The following design loads were used in the calculations: 

 

Dead loads are in accordance with shown physical structure. 

Ice load – 3 psf to 1 face of the signs and around the full surface of the structural members. 

Wind Load – 90 mph (3-second gust speed). 

 

The soil properties used in the foundation design were as recommended in the geotechnical report. 

 

All elements were designed based on the above and the supporting calculations are provided in this 

book. 
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