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Index of Excel Spread Sheets 
 

A  
 
2521-42275 



STABILITY ANALYSES 
TRWD ISOLATION GATE STRUCTURE 
 
 Index of Excel Spreadsheets:  
 
Mass Concrete Foundation:  
I1 SPF-NoDrain-Mass TRWD.XLS  

(Standard Project Flood Case)  
I2 MAX-NoDrain-Mass TRWD.XLS  

(Maximum Water Level Case)  
I2 MAX-Drain-Mass TRWD.XLS  

(Maximum Water Level Case, incl. foundation drains)  
 

Roller Compacted Concrete Foundation:   
I1 SPF-NoDrain-RCC TRWD.XLS  

(Standard Project Flood Case)  
I2 MAX-NoDrain-RCC TRWD.XLS  

(Maximum Water Level Case, at top of RCC)  
I2 MAX-NoDrain-RCC-Base TRWD.XLS  

(Maximum Water Level Case, at base of RCC)  
 

Pile Foundation:  
I1 SPF-NoDrain-Pile TRWD.XLS  

(Standard Project Flood Case)  
I2 MAX-NoDrain-Pile TRWD.XLS  

(Maximum Water Level Case)  
I3 SEISMIC-NoDrain-Pile TRWD.XLS  

(Normal Pool Level, with Seismic)  
 

      1-37                                    



STABILITY ANALYSES 
TRINITY POINT ISOLATION GATE STRUCTURE 
 
 Index of Excel Spreadsheets:  
 
Mass Concrete Foundation:  
I1 SPF-NoDrain-Mass TPoint.XLS  

(Standard Project Flood Case)  
I2 MAX-NoDrain-Mass TPoint.XLS  

(Maximum Water Level Case)  
I2 MAX-Drain-Mass TPoint.XLS  

(Maximum Water Level Case, incl. foundation drains)  
 

Roller Compacted Concrete Foundation:   
I1 SPF-NoDrain-RCC TPoint.XLS  

(Standard Project Flood Case)  
I2 MAX-NoDrain-RCC TPoint.XLS  

(Maximum Water Level Case, at top of RCC)  
I2 MAX-NoDrain-RCC-Base TPoint.XLS  

(Maximum Water Level Case, at base of RCC)  
 

Pile Foundation:  
I1 SPF-NoDrain-Pile TPoint.XLS  

(Standard Project Flood Case)  
I2 MAX-NoDrain-Pile TPoint.XLS  

(Maximum Water Level Case)  
I3 SEISMIC-NoDrain-Pile TPoint.XLS  

(Normal Pool Level, with Seismic)  
 

      2-37                                    



STABILITY ANALYSES 
CLEAR FORK ISOLATION GATE STRUCTURE 
 
 Index of Excel Spreadsheets:  
 
Mass Concrete Foundation:  
I1 SPF-NoDrain-Mass CFork.XLS  

(Standard Project Flood Case)  
I2 MAX-NoDrain-Mass CFork.XLS  

(Maximum Water Level Case)  
I2 MAX-Drain-Mass CFork.XLS  

(Maximum Water Level Case, incl. foundation drains)  
 

Roller Compacted Concrete Foundation:   
I1 SPF-NoDrain-RCC CFork.XLS  

(Standard Project Flood Case)  
I2 MAX-NoDrain-RCC CFork.XLS  

(Maximum Water Level Case, at top of RCC)  
I2 MAX-NoDrain-RCC-Base CFork.XLS  

(Maximum Water Level Case, at base of RCC)  
 

Pile Foundation:  
I1 SPF-NoDrain-Pile CFork.XLS  

(Standard Project Flood Case)  
I2 MAX-NoDrain-Pile CFork.XLS  

(Maximum Water Level Case)  
I3 SEISMIC-NoDrain-Pile CFork.XLS  

(Normal Pool Level, with Seismic)  
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Section 2 

TRWD Isolation Gate Structures- 
Mass Concrete Foundation 
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TRWD Isolation Gate Structure  
Usual Load Condition – SPF  

(File I1 SPF-NoDrain-Mass TRWD.XLS)  

1. Mass concrete foundation on rock.  

2. Sliding Factor of Safety = 1.50 

3. SPF level at El 540.0 on driving side.   

4. Tailwater at El 520.0 on resisting side.   

5. Friction angle at rock = 35 degrees.  
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TRWD Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-Mass TRWD.XLS)  

1. Mass concrete foundation on rock.  

2. Sliding Factor of Safety = 1.33 

3. Maximum water level at El 544.0 on driving side.   

4. Tailwater at El 520.0 on resisting side.   

5. Friction angle at rock = 35 degrees.  
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TRWD Isolation Gate Structure (with Drains)  
Unusual Load Condition – Max Water Level  

(File I2 MAX-Drain-Mass TRWD.XLS)  

1. Mass concrete foundation on rock, with foundation drainage system.  

2. Maximum water level at El 544.0 on driving side.   

3. Tailwater at El 520.0 on resisting side.   

4. Drains 33 percent effective, 10-ft downstream of headwall.  
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Section 3 

TRWD Isolation Gate Structures- 
RCC Foundation 
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TRWD Isolation Gate Structure  

Usual Load Condition – SPF  

(File I1 SPF-NoDrain-RCC TRWD.XLS)  

1. Concrete structure on roller compacted concrete foundation to rock.  

2. Stability at top of RCC.  

3. Sliding Factor of Safety = 1.50 

4. SPF level at El 540.0 on driving side.  

5. Tailwater at El 520.0 on resisting side.   

6. Friction angle on RCC = 45 degrees.  
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TRWD Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-RCC TRWD.XLS)  

1. Concrete structure on roller compacted concrete foundation to rock.  

2. Stability at top of RCC.  

3. Sliding Factor of Safety = 1.33  

4. Maximum water level at El 544.0 on driving side.  

5. Tailwater at El 520.0 on resisting side.  

6. Friction angle on RCC = 45 degrees.  
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TRWD Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-RCC-Base TRWD.XLS)  

1. Concrete structure on roller compacted concrete foundation to rock.  

2. Stability at base of RCC (approximate).  

3. Sliding Factor of Safety = 1.33  

4. Maximum water level at El 544.0 on driving side.  

5. Tailwater at El 520.0 on resisting side.  

6. Friction angle at rock = 35 degrees.  
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Section 4 

TRWD Isolation Gate Structures- 
Pile Foundation 
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TRWD Isolation Gate Structure  
Usual Load Condition – SPF  

(File I1 SPF-NoDrain-Pile TRWD.XLS)  

1. Concrete structure on battered steel H-piles to rock.   

2. SPF level at El 540.0 on driving side.   

3. Tailwater at El 520.0 on resisting side.   
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TRWD Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-Pile TRWD.XLS)  

1. Concrete structure on battered steel H-piles to rock.   

2. Maximum water level at El 544.0 on driving side.   

3. Tailwater at El 520.0 on resisting side.   
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TRWD Isolation Gate Structure  
Extreme Load Condition – Seismic   

(File I3 SEISMIC-NoDrain-Pile TRWD.XLS)  

1. Concrete structure on battered steel H-piles to rock.  

2. Normal pool level at El 525.0 on driving side.   

3. Tailwater at El 520.0 on resisting side.  

4. Horizontal ground acceleration = 0.05 g.  
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Section 5 

Trinity Point Isolation Gate Structures- 
Mass Concrete Foundation 
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 Trinity Point Isolation Gate Structure  
Usual Load Condition – SPF  

(File I1 SPF-NoDrain-Mass TPoint.XLS)  

1. Mass concrete foundation on rock.  

2. Sliding Factor of Safety = 1.50 

3. SPF level at El 545.5 on driving side.   

4. Tailwater at El 520.0 on resisting side.   

5. Friction angle at rock = 35 degrees.  
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Trinity Point Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-Mass TPoint.XLS)  

1. Mass concrete foundation on rock.  

2. Sliding Factor of Safety = 1.33 

3. Maximum water level at El 549.5 on driving side.   

4. Tailwater at El 520.0 on resisting side.   

5. Friction angle at rock = 35 degrees.  
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Trinity Point Isolation Gate Structure (with Drains)  
Unusual Load Condition – Max Water Level  

(File I2 MAX-Drain-Mass TPoint.XLS)  

1. Mass concrete foundation on rock, with foundation drainage system.  

2. Maximum water level at El 549.5 on driving side.   

3. Tailwater at El 520.0 on resisting side.   

4. Drains 33 percent effective, 10-ft downstream of headwall.  
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Section 6 

Trinity Point Isolation Gate Structures- 
RCC Foundation 
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Trinity Point Isolation Gate Structure  
Usual Load Condition – SPF  

(File I1 SPF-NoDrain-RCC TPoint.XLS)  

1. Concrete structure on roller compacted concrete foundation to rock.  

2. Stability at top of RCC.  

3. Sliding Factor of Safety = 1.50 

4. SPF level at El 545.5 on driving side.  

5. Tailwater at El 520.0 on resisting side.   

6. Friction angle on RCC = 45 degrees.  
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Trinity Point Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-RCC TPoint.XLS)  

1. Concrete structure on roller compacted concrete foundation to rock.  

2. Stability at top of RCC.  

3. Sliding Factor of Safety = 1.33  

4. Maximum water level at El 549.5 on driving side.  

5. Tailwater at El 520.0 on resisting side.  

6. Friction angle on RCC = 45 degrees.  
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Trinity Point Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-RCC-Base TPoint.XLS)  

1. Concrete structure on roller compacted concrete foundation to rock.  

2. Stability at base of RCC (approximate).  

3. Sliding Factor of Safety = 1.33  

4. Maximum water level at El 549.5 on driving side.  

5. Tailwater at El 520.0 on resisting side.  

6. Friction angle at rock = 35 degrees.  
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Section 7 

Trinity Point Isolation Gate Structures- 
Pile Foundation 

 
 
 

A  
 
2521-42275 



Trinity Point Isolation Gate Structure  
Usual Load Condition – SPF  

(File I1 SPF-NoDrain-Pile TPoint.XLS)  

1. Concrete structure on battered steel H-piles to rock.   

2. SPF level at El 545.5 on driving side.   

3. Tailwater at El 520.0 on resisting side.   
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Trinity Point Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-Pile TPoint.XLS)  

1. Concrete structure on battered steel H-piles to rock.   

2. Maximum water level at El 549.5 on driving side.   

3. Tailwater at El 520.0 on resisting side.   
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Trinity Point Isolation Gate Structure  
Extreme Load Condition – Seismic   

(File I3 SEISMIC-NoDrain-Pile TPoint.XLS)  

1. Concrete structure on battered steel H-piles to rock.  

2. Normal pool level at El 525.0 on driving side.   

3. Tailwater at El 520.0 on resisting side.  

4. Horizontal ground acceleration = 0.05 g.  
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Section 8 

Clear Fork Isolation Gate Structures- 
Mass Concrete Foundation 
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 Clear Fork Isolation Gate Structure  
Usual Load Condition – SPF  

(File I1 SPF-NoDrain-Mass CFork.XLS)  

1. Mass concrete foundation on rock.  

2. Sliding Factor of Safety = 1.50 

3. SPF level at El 552.5 on driving side.   

4. Tailwater at El 520.0 on resisting side.   

5. Friction angle at rock = 35 degrees.  
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Clear Fork Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-Mass CFork.XLS)  

1. Mass concrete foundation on rock.  

2. Sliding Factor of Safety = 1.33 

3. Maximum water level at El 556.5 on driving side.   

4. Tailwater at El 520.0 on resisting side.   

5. Friction angle at rock = 35 degrees.  
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Clear Fork Isolation Gate Structure (with Drains)  
Unusual Load Condition – Max Water Level  

(File I2 MAX-Drain-Mass CFork.XLS)  

1. Mass concrete foundation on rock, with foundation drainage system.  

2. Maximum water level at El 556.5 on driving side.   

3. Tailwater at El 520.0 on resisting side.   

4. Drains 33 percent effective, 10-ft downstream of headwall.  
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Section 9 

Clear Fork Isolation Gate Structures- 
RCC Foundation 
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Clear Fork Isolation Gate Structure  
Usual Load Condition – SPF  

(File I1 SPF-NoDrain-RCC CFork.XLS)  

1. Concrete structure on roller compacted concrete foundation to rock.  

2. Stability at top of RCC.  

3. Sliding Factor of Safety = 1.50 

4. SPF level at El 552.5 on driving side.  

5. Tailwater at El 520.0 on resisting side.   

6. Friction angle on RCC = 45 degrees.  
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Clear Fork Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-RCC CFork.XLS)  

1. Concrete structure on roller compacted concrete foundation to rock.  

2. Stability at top of RCC.  

3. Sliding Factor of Safety = 1.33  

4. Maximum water level at El 556.5 on driving side.  

5. Tailwater at El 520.0 on resisting side.  

6. Friction angle on RCC = 45 degrees.  
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Clear Fork Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-RCC-Base CFork.XLS)  

1. Concrete structure on roller compacted concrete foundation to rock.  

2. Stability at base of RCC (approximate).  

3. Sliding Factor of Safety = 1.33  

4. Maximum water level at El 556.5 on driving side.  

5. Tailwater at El 520.0 on resisting side.  

6. Friction angle at rock = 35 degrees.  
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Section 10 

Clear Fork Isolation Gate Structures- 
Pile Foundation 
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Clear Fork Isolation Gate Structure  
Usual Load Condition – SPF  

(File I1 SPF-NoDrain-Pile CFork.XLS)  

1. Concrete structure on battered steel H-piles to rock.   

2. SPF level at El 552.5 on driving side.   

3. Tailwater at El 520.0 on resisting side.   
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Clear Fork Isolation Gate Structure  
Unusual Load Condition – Max Water Level  

(File I2 MAX-NoDrain-Pile CFork.XLS)  

1. Concrete structure on battered steel H-piles to rock.   

2. Maximum water level at El 556.5 on driving side.   

3. Tailwater at El 520.0 on resisting side.   
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Clear Fork Isolation Gate Structure  
Extreme Load Condition – Seismic   

(File I3 SEISMIC-NoDrain-Pile CFork.XLS)  

1. Concrete structure on battered steel H-piles to rock.  

2. Normal pool level at El 525.0 on driving side.   

3. Tailwater at El 520.0 on resisting side.  

4. Horizontal ground acceleration = 0.05 g.  
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Stability Analyses for Abutment Structures 
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 TRWD Abutment Structures  
Unusual Load Condition – Max Water Level  

(Files: MAX-Abut-E TRWD.XLS & MAX-Abut-W TRWD.XLS)  

1. Concrete structure on battered steel H-piles to rock.   

2. Maximum water level at El 544.0 on driving side.   

3. Tailwater below base on resisting side.   

4. Balanced soil pressures neglected for preliminary design.  
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Trinity Point Abutment Structures  
Unusual Load Condition – Max Water Level  

(File: MAX-Abut-E & W TPoint.XLS)  

1. Concrete structure on battered steel H-piles to rock.   

2. Maximum water level at El 549.5 on driving side.   

3. Tailwater below base on resisting side.   

4. Balanced soil pressures neglected for preliminary design.  
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Clear Fork Abutment Structures  
Unusual Load Condition – Max Water Level  

(Files: MAX-Abut-E CFork.XLS & MAX-Abut-W CFork.XLS)  

1. Concrete structure on battered steel H-piles to rock.   

2. Maximum water level at El 556.5 on driving side.   

3. Tailwater below base on resisting side.   

4. Balanced soil pressures neglected for preliminary design.  
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Cell Formulas for Excel Spreadsheets 
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 Gate Structure Stability Analysis (No Drains)  
Excel Spreadsheet with Cell Formulas Displayed  
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Gate Structure Stability Analysis (with Drains)  
Excel Spreadsheet with Cell Formulas Displayed  
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Gate Structure Seismic Analysis  
Excel Spreadsheet with Cell Formulas Displayed  

      36-37                                    











Abutment Structure Stability Analysis  
Excel Spreadsheet with Cell Formulas Displayed  
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Design of H-Piles (Manual Calculations) 
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Section 14 

Training Wall Stability Analysis and Design 
(CTWall Results and Manual Calculations) 
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