
MATERIALS

BASIC  DESIGN  STRESSES

KENNEBEC COUNTY

   

Concrete:  Class "A"

   

Reinforcing Steel:
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Structural Steel:

ASTM A615, Grade 60

Reinforcing Steel

f 'c = 4000 psi

f y = 60,000 psi

Structural Steel:

f y = 36,000 psi

Fu = 120,000 psiASTM F3125, Grade A325

ASTM A36, Grade 36

PROJECT NO. 01-Monmouth Dam-23

CALDERWOOD ENGINEERING
PH (207) 737-2007

Brunswick ME, 04011

3 Industrial Park, Suite 2
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MONMOUTH

COCHNEWAGON DAM

COCHNEWAGON LAKE

ON

Safety Gate/Control House

Miscellaneous Dam Components

Dam Reinforcement

Proposed Section/Details

Proposed Plan/Elevation/Procedure

Existing Dam Conditions

General Plan and General Notes

Title Sheet

8

7

6

5

4

3

2

1

44  14'23" Longitude,  70  02'16" Latitude

Install Rip Rap.

Replace with new footings, stemwalls, and miscellaneous components.

Remove exsiting footings, stemwalls, and miscellaneous components.

ASTM A36, Grade 36

Class A Concrete

Material (unless noted otherwise)

High Strength Bolts:

SS Thread Rod:

ASTM F3125, Grade A325

ASTM A193, Grade B8M

Fu = 75,000 psiASTM A193, Grade B8M

Fu = 60,000 psiASTM A307, Grade A

ASTM A307, Grade AGalvanized Lag Bolts

Galvanized Thread Rod F1554, Grade 36

F1554, Grade 36 Fu = 58,000-80,000 psi
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14. Contractor must visit project site prior to submitting bid.

13. Once construction begins it must be reasonably continuous until it is complete.

Of The Engineer Of Record.

12. Do Not Proceed With Any Dependent Work Until Any Such Reported Discrepancy Is Corrected To The Satisfaction 

Immediately.

11. Report Any Discrepancy Between These Details And Actual Observed Field Conditions To The Engineer Of Record 

10. The cutting of any trees will not be allowed at this project location.

9. The "Buy America" clause does not apply to this project.

hole touched up with cold galvanizing. 

(ie Cutting, Welding, or Drilling).  Any miscellaneous components that require field drilling after fabrication shall have

accordance with ASTM A153. All hot dip galvanizing shall occur after fabrication of miscellaneous dam component 

8. All new steel components for the dam shall be hot dip galvanized. All hardware shall be hot dip galvanized in 

E70xx Electrodes (Or The Equivalent 70Ksi Wire For Gmaw Or Fcaw Applications)

7. All Welding Shall Be Performed By Certified Welders Qualified In The Procedure And Position Required Using 

either a Shore A hardness of 90 or a Shore D hardness of 95.

6. The Polyurethane Load wheel shall have a 4" minimum diameter. It shall have a 1200 lb. minimum capacity with 

5. The HDPE plastic Slide Plate shall be extruded marine grade plastic with a Shore D hardness of 64 and

4. The U-bolts shall be hot dip galvanized. Zinc plating shall not be considered acceptable.

3. All new timber shall be pressure treated Southern Yellow Pine grade No. 2 or better.

2. All reinforcement shall be plain. Reinforcing steel shall have a minimum cover or 2"

air content of 7% ±1.5%

1. All cast-in-place concrete shall have a minimum 28 day strength of 4,000 psi and an 

Cochnewagon

Lake

General Plan

Not to Scale

Monmouth Public Beach

Boat Launch

Monmouth Public 

Outlet to 

Mud Mills Stream
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EXISTING DAM PLAN
SCALE:ƒ"=1'-0"

LAKE

Wall (Typ.)

Shotcreted Rock 

Note:

There is timber deck over

the sluice way not shown

for clarity.

Sluiceway

House

Limits of Control

1'-11"

6
"

SCALE:ƒ"=1'-0"

8"x8"x8' (Nom.) Long

Timber, anchor bolted

into to of wall.

House

Limits of Control

EXISTING DAM ELEVATION

Btm. of 

Sluiceway

1'-11"

Exist. Splice 

EXISTING DAM CONDITIONS

at face of wall

Approx. existing ground

Rock Wall (Typ.)

Top of Shotcreted 

Scour Hole

Shotcrete Wall

Crack in face of

angles

House attachement

L4x4x• Control

Concrete Sluiceway

Edge of 

top of Sluiceway

Stone wall on

SCALE:ƒ"=1'-0"

House

Limits of Control

Rock Wall (Typ.)

Top of Shotcreted 

EXISTING DAM SECTION

LAKE

Sluiceway

Concrete

of Sluiceway

Stone Wall on top

Silt built up in Sluiceway

Sluiceway walls

Scour Holes beneath

Timber Ram

5•"x2•" (Actual) 
Timber to remain 

8"x8"x8' (Nom.) Long

to remain

Timber Tower

to remain

Tower attachment angles

8"x8"x8' Long

Timber, anchor bolted

into to of wall.

TBR

Existing embedded Angles

TBR

Concrete Stem Wall

TBR

Concrete Footing

22" Wide x 25" High

TBR

Concrete bump-out

between stems

TBR

Gate, TBR

TBR

Existing embedded Angles

TBR

Concrete Stem Wall

TBR

Concrete Footing

Note:

TBR = To be removed

TBR

between stems

Concrete bump-out

TBR

Concrete Stem Wall

Tension Wheel, TBR

support channel, TBR

Tension Wheel

Timber Ram, TBR

5•"x2•" (Actual) 

TBR and reinstalled

Raise/Lower Gear

Concrete Footing, TBR

•" Steel Ê Gate, TBR

1. The right Stem Wall is approximately 1" lower than the left.

2. The Gear Plate on the back of the Timber Ram does not

remain in contact with the Gear in the Control House.  A wooden

wedge is shoved between the Ram and Tension Wheel.

3. There is a large crack in the shotcrete wall to the left of

the Dam.

4. The Steel Ê Gate and the embedded Guide Angles are very

corroded.  The Steel Ê Gate is stuck in the open position and 

incapable of closing completely.

5. The Protective Grate over the entrance of the Dam is very

deteriorated and not attached to the Stem Walls.

6. There is a large scour hole at the bottom of the wall to the

right of the right Stem Wall.

7. The Control House attachment angles are lifting from the beam they

are bolted into.  The bolts also appear to be inadequately sized.

8. The sluiceway is almost completely blocked with built up silt.

9. The concrete walls in the Sluiceway are showing signs of large

scour holes beneath them.
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PROPOSED DAM PLAN
SCALE:ƒ"=1'-0"

LAKE

Note:

There is timber deck over

the sluice way not shown

for clarity.

Sluiceway

House

Limits of Control

SCALE:ƒ"=1'-0"

House

Limits of Control

PROPOSED DAM ELEVATION

at face of wall

Approx. existing ground

Rock Wall (Typ.)

Top of Shotcreted 

Concrete Sluiceway

Edge of 

top of Sluiceway

Stone wall on

DAM REPAIR PROCEDURE

8"x8"x8' Timber

to Remain

Wall to remain

Shotcreted Rock 

HDPE Slide Ê

HPDE Slide Ê

New Footings

New Stem Wall

New Stem Wall

New Footings6"2'-4"6"

2
'-
0
"

2
'-
8
"

3'-8"

8" 8"

3x3x… Guide Angles

8"x8"x8' Timber

to Remain

on back

Reuse the Gear Ê

Replace Timber Ram.

Steel Gate

Install new •"x24"x30"

8.75'

5.50'

5.25'

2.00'

0.67'

1.50'

0.00'

12"x20" Hole through

Concrete Bump-Out

Clamp Ê

Stainless steel

Neoprene Rubber Strip
Note:

Guide Angles not shown in the 

elevation view for clarity.

New Cut-off wall

Approximate limits shown

Rip Rap not shown for clarity.

Shotcrete Wall and inject epoxy

Pressure wash crack in face of

Attachment Angles

Control House 

 New L4x4x• 

1. Install a cofferdam around the entire entrance to dam and

dewater.

2. Remove the existing Control house and attachment angles. The

house may be reset after all other repairs have been done if the

modified mechanics of the dam will fit. If not, it will need to be 

rebuilt. Discard the existing Attachment Angles.

3. Remove and discard existing Stemwalls, Footings, Steel Gate, Concrete 

Bump-out, Embedded Angles, and Timber Ram.  

NOTE:  THE GEAR PLATE FROM THE BACK OF THE TIMBER RAM SHOULD

BE REMOVED AND SAVED.

4. Remove and discard the Tension Wheel,  and Tension Wheel Support 

Channels. The Raising/Lowering Gear and Turn Handle mounted to the Timber 

Tower shall remain in place.

5. Install C6x10.5 Channel to strengthen the Timber Tower on the back face 

of the tower.

6. Remove the built up silt from the Sluiceway.

Sump

Note:

Stemwall may be cast 8" wide 

match the footing width. The 

Safety Gate will require 

modifications if cast at 8".

12'-0" ~ Cut-off Wall

7. Construct new Footings, Stem Walls, Concrete Bump-out between stems, 

and Cut-off Wall.  Make sure that the scour hole fills with contcrete during

placemet of Cut-off Wall.

8. Drill and anchor Stainless steel threaded anchor rods into the 

top of the footing closest to the shotcrete wall for the stainless 

steel Clamp Ê. Install Neoprene Rubber Strip, applying Liquid 

Nails Fuze*It between rubber and top of footing. Bolt down the

stainless steel Clamp Ê.

9. Install HDPE Slide Ê to the face of the Concrete Bump-out.

Apply Liquid Nails Fuze*It between the face of Bump-out and back

of Slide Ê.  The HDPE Slide Ê will sit on top of the Neoprene

Rubber Strip.

10. Replace exsisting gate with new •"x24"x30" Steel Gate. Install

new pressure treated nominal 2x6 Timber Ram. Bolt Timber Blocking ripped 

to the required thickness with lock-off holes to the face of the Timber Ram.

Reinstall the Gear Ê onto the face of of the Timber blocking.

The top of the Gear Ê should be in line with the Raising/Lowering Gear

with the Steel Gate in a fully closed position. 

11. Drill and anchor Guide Angles into newly cast Stem Walls using

…" diameter thread rod set in Keli-grout or equivalent (4" min. embedment).  

Contractor may choose to wet set anchor rods when casting the Stem 

Walls.  Guide angles will sit on top of the Neoprene Rubber Strip.

12. Install new C3x5 Load Wheel Support Channels with 4" Ì Minimum 

Polyurethane Load Wheel mounted between. Connect Channels to the Timber 

Tower using •" Ì Lag Bolts. Connection of Load Wheel to Support Channel 

TBD by contractor. 

13. Drill and anchor two …"Ì galvanized U-bolts into the top of the stem

walls using Keli-grout or equivalent. Install removable Safety Gate on top and 

front of Stem walls. Install pad locks.

14. Using (2) ƒ"Ì thread rod, install new 4' long 8"x8" pressure treated timber 

behind the existing 8"x8" on top of shotcrete wall. Drill and anchor the thread rod 

into the top of the wall using Keli-grout or equivalent with 6" minimum embedment.

Reinstall or replace the Control House using new L4x4x• Attachment Angles

with •" Ì lag bolts.

15. Place Riprap around entrance to dam up to the top of the

new footings.

16. Install Grout bags under sluiceway walls.

17. Pressure wash the large crack in the face of the Shotcrete Wall. 

Inject epoxy into the crack using Sikadur Crack Repair Kit or equivalent.

18. Remove the cofferdam. Contractor should take steps to slowly rewater the dam

during the removal cofferdam to minimize the turbidity in the flow of water from the

lake back into the stream.
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SCALE:ƒ"=1'-0"

Rock Wall (Typ.)

Top of Shotcreted 

PROPOSED DAM SECTION

LAKE
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Concrete bump-out
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le
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of Sluiceway to 

Stone Wall on top

Sluiceway

Concrete

Existing 

HDPE Slide Ê

New Footings

New Stem Wall

Steel Gate

Install new •"x24"x30"

Clamp Ê

Stainless steel

Neoprene Rubber Strip

New Timber Ram

Existing Raise/Lower Gear

Sluiceway walls as req'd

Install grout bags under the 

(Typical all 3 sides)

entrance to dam 

Install Riprap around

Note:

Guide Angles and Cut-off Wall not shown

in Section view for clarity.

Angles to remain

Timber Tower & Attachment

NOTE: Control House not shown

lock-off holes

Timber Blocking with 

Polyurethane Load Wheel

for Load Wheel

C3x5 Support Channels

strengthening Channel

C6x10.5 Tower

through channels and blocking

Removable •" Ì Lock-off Pin

See details on Sheet 8

Removable Safety Gate
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SCALE:ƒ"=1'-0"

plan view previous sheet

entire length. See

Install Riprap along 

Rock Wall 

Existing Shotcreted

LAKE

8" Min.

way

anchor @ 12" each

#4 L-bars. Drill and

6" Embed.

LAKE

SCALE:ƒ"=1'-0"

Rock Wall

Shotcreted

SCALE:ƒ"=1'-0"
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o
le

Rock Wall 
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REINFORCING DAM SECTION

Note:

Reinforcing details have been simplified 

for clarity. The mechanics of the dam,
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stems

bump-out between

6x6xW2.9xW2.9 in 

6x6xW2.9xW2.9 

6x6xW2.9xW2.9 

(4
) 
S
e
ts
 
o
f
 
(1
) 
#
4
 

B
a
r

&
 
(1
) 
#
4
 
L
-b

a
r

(4
) 
S
e
ts
 
o
f
 
(1
) 
#
4
 

B
a
r

&
 
(1
) 
#
4
 
L
-b

a
r

#4 L-bars @ 12"

#4s @ 12"

Min. Lap

1'-6"

#4s @ 12" 

#4s @ 12"

through back footing

and (1) continuous #4 Bar

(2) Sets of (2) #4 L-bars

(2) Sets of (2) #4 L-bars

and (1) continuous #4 Bar

HOLE

#4s @ 12" #4s @ 12"

(4) #4 U-bars

(4) #4 U-Bars

(4) #4 U-bars

(4) #4 U-Bars

(4) #4 U-Bars

REINFORCING DAM ELEVATION

SCALE:ƒ"=1'-0"

REINFORCING DAM PLAN VIEW
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SAFETY GATE ELEVATION

SCALE: 1•"=1'-0"

SCALE: 1•"=1'-0"

SCALE: 1•"=1'-0"

SAFETY GATE SIDE VIEW

SAFETY GATE PLAN VIEW
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SCALE: 1•"=1'-0"

shown for clarity

rebar cage not 

Safety Gate,
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b
e
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.

3
•

"

•"

Stem Wall

Front face of

Shotcrete Wall

Face of Exist.

3…"

U-Bolt

…"Ì Galv.

Top of Stem Wall

PADLOCK DETAIL SIDE VIEW

SCALE: 1•"=1'-0"

PADLOCK DETAIL PLAN VIEW

on opposite side

key alike with lock

Waterproof Padlock

SCALE: 1•"=1'-0"

Shotcrete Wall

Existing

location TBD in field

Control House. Exact

Reinstalled or Rebuilt

Safety Gate•
"

…"

Shotcrete Wall

Face of Exist.

Stem Wall

1‚"

1'
-0

‡
"

& Padlock

…"Ì Galv. U-Bolt

Shotcrete Wall

Face of Exist.

CONTROL HOUSE DETAIL SECTION

SCALE: 1•"=1'-0"

CONTROL HOUSE DETAIL PLAN

Proposed 8"X8"X4' Long

Existing 8"X8"x8' Timber

Existing 8x8x8' Timber

E
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b
e
d
.

6
"

location TBD in field

Control House. Exact

Reinstalled or Rebuilt

Strengthening Channel

to accomodate new

Notch proposed 8"X8"

8"X8"X4' Long

Proposed Timber

Note: 

Safety Gate to be Hot dip galvanized

as a complete assembly after fabrication.
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