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GENERAL PLAN
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VTrans BRO 1444(55)

GENERAL PLAN
1" = 10'

GENERAL NOTES:
1.  Existing conditions are taken from
Contract Drawings.
2.  All dimensions relative to existing
elements are to be field checked prior to
fabrication and installation of proposed
elements.
3.  Control datums are those from the
Contract Documents.

Water Control Procedure:

1. The Water Control System is to control water intrusion into the work areas such that the
work can be performed “in-the-dry”

2. Water control includes all dewatering necessary to accomplish existing bridge removal,
new bridge base material placement, new bridge construction, and new stream bed
construction “in-the-dry”

3. The need and extent of sedimentation systems and dewatering techniques and
sedimentation controls needed to control water and sediment at the site are to be
determined in the field based on current conditions and the EPSC Plan.

4. Provide the means of removing all sediment from water pumped from the excavation areas
5. Apply pumping operations, installation of sandbags, geotextile fabrics, and all other means

to collect, settle, and discharge water back in to the waterway as required during
construction

6. Stream diversions shall be conducted in such a manner as to minimize siltation and prevent
contamination of the waterway

7. Ensure that water control operations neither cause the accumulation of siltation nor any
adverse effect to the water or the environment

8. The effectiveness of the water control method used will vary based on the field conditions
at the time at which the work is being performed

9. Weather monitoring will be required.
10. If a storm is forecast additional adequate measures are to be at the ready to handle

anticipated flow increases.
11. Flow increases can be handled by addition of by-pass pumps in size and number to be

determined in the field based on current conditions and anticipated flow increases.
12. If flows are beyond the capacity of all available measures, the water control system is

to be remove, the excavation flooded and all obstacle preventing free flow of the stream
removed.

13. The Water Control System is non-permanent and is to not harm the ecology of the
waterway, land under water, and surrounding land

Water Control Requirements:

1. The water control system is to be coordinated with the EPSC work.
2. This work shall consist of the construction, material excavation within, dewatering, maintenance and removal of water control system in accordance with the specifications at locations designated in the Plans

or in the Contract.
3. This work shall consist of providing a method for the purpose of constructing, in the dry, a specific foundation or other component of a structure in accordance with Contract requirements.
4. This involves construction, maintenance, and removal of a watertight structure or may involve alternate methods of de-watering and stabilizing the specific site.
5. The Contractor shall obtain any and all necessary permits or clearances for alternate methods.
6. The locations and elevations for excavation shall be as indicated on the Plans.
7. The Engineer may order removal of poor foundation material below the normal designated elevation and replacement with an approved material.
8. Dewatering system elements shown on the plan are approximate
9. Actual location and sizing of dewatering system elements are to be based on current field conditions
10. During the performance of all work under this contract, the Contractor shall adopt such precautions in the conduct of his operation as may be necessary to avoid contaminating ground or surface water.
11. All earthwork, grading, moving of equipment, water control and other operation likely to create silting, shall be so planned and conducted as to minimize pollution in any wetland resource area.
12. Water used for any purpose whatsoever by the Contractor, which has become contaminated with soil, bitumen, salt, concrete or other pollutants shall not be discharged into any wetland resource area.
13. Under no circumstances shall the Contractor discharge pollutants into a wetland resource area.
14. The Contractor shall not store fuel or permit any refueling of construction equipment while such equipment is within 100 feet of any resource area.
15. The contractor shall make all efforts to control the run-off of water and sediment from the project site during path construction.
16. All work to be done in the dry.
17. The Contractor shall use such equipment and shall perform his operations in such a manner that boiling or other disturbances of the soil in the construction area will be prevented.
18. He shall keep the area being excavated dry by such means that water will be prevented from entering from the adjacent soils.
19. All dewatering and related earthworks shall be conducted in such a manner as to prevent siltation or contamination of the brook.
20. The pumping discharge shall not be allowed to enter directly into the brook.
21. The water from the work areas shall be pumped to a sediment system in accordance with the EPSC Plan.
22. The Contractor shall provide and maintain ample pumps, pipes and other devices to promptly and continually remove and dispose of water from the excavation areas.
23. The size and configuration of pumps and pipes shall be selected by the contractor.
24. After having served its purpose, the water control system shall become the property of the Contractor and shall be removed by the Contractor from the site subject to the Engineer's approval.
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WATER CONTROL SYSTEM: 
 

Water Control Requirements: 
1. The water control system is to be coordinated with the EPSC work. 

2. This work shall consist of the construction, material excavation within, dewatering, maintenance 

and removal of water control system in accordance with the specifications at locations 

designated in the Plans or in the Contract. 

3. This work shall consist of providing a method for the purpose of constructing, in the dry, a 

specific foundation or other component of a structure in accordance with Contract requirements.  

4. This involves construction, maintenance, and removal of a watertight structure or may involve 

alternate methods of de-watering and stabilizing the specific site.  

5. The Contractor shall obtain any and all necessary permits or clearances for alternate methods. 

6. The locations and elevations for excavation shall be as indicated on the Plans.   

7. The Engineer may order removal of poor foundation material below the normal designated 

elevation and replacement with an approved material.   

8. Dewatering system elements shown on the plan are approximate 

9. Actual location and sizing of dewatering system elements are to be based on current field 

conditions 

10. During the performance of all work under this contract, the Contractor shall adopt such 

precautions in the conduct of his operation as may be necessary to avoid contaminating ground 

or surface water.  

11. All earthwork, grading, moving of equipment, water control and other operation likely to create 

silting, shall be so planned and conducted as to minimize pollution in any wetland resource area. 

12. Water used for any purpose whatsoever by the Contractor, which has become contaminated with 

soil, bitumen, salt, concrete or other pollutants shall not be discharged into any wetland resource 

area.  

13. Under no circumstances shall the Contractor discharge pollutants into a wetland resource area. 

14. The Contractor shall not store fuel or permit any refueling of construction equipment while such 

equipment is within 100 feet of any resource area. 

15. The contractor shall make all efforts to control the run-off of water and sediment from the 

project site during path construction.  

16. All work to be done in the dry. 

17. The Contractor shall use such equipment and shall perform his operations in such a manner that 

boiling or other disturbances of the soil in the construction area will be prevented.  

18. He shall keep the area being excavated dry by such means that water will be prevented from 

entering from the adjacent soils. 

19. All dewatering and related earthworks shall be conducted in such a manner as to prevent siltation 

or contamination of the brook. 

20. The pumping discharge shall not be allowed to enter directly into the brook.  

21. The water from the work areas shall be pumped to a sediment system in accordance with the 

EPSC Plan.  

22. The Contractor shall provide and maintain ample pumps, pipes and other devices to promptly 

and continually remove and dispose of water from the excavation areas.  

23. The size and configuration of pumps and pipes shall be selected by the contractor. 
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24. After having served its purpose, the water control system shall become the property of the 

Contractor and shall be removed by the Contractor from the site subject to the Engineer’s 

approval. 

 

Water Control Procedure: 
1. The Water Control System is to control water intrusion into the work areas such that the work 

can be performed “in-the-dry” 

2. Water control includes all dewatering necessary to accomplish existing bridge removal, new 

bridge base material placement, new bridge construction, and new stream bed construction “in-

the-dry” 

3. The need and extent of sedimentation systems and dewatering techniques and sedimentation 

controls needed to control water and sediment at the site are to be determined in the field based 

on current conditions and the EPSC Plan. 

4. Provide the means of removing all sediment from water pumped from the excavation areas 

5. Apply pumping operations, installation of sandbags, geotextile fabrics, and all other means to 

collect, settle, and discharge water back in to the waterway as required during construction 

6. Stream diversions shall be conducted in such a manner as to minimize siltation and prevent 

contamination of the waterway   

7. Ensure that water control operations neither cause the accumulation of siltation nor any adverse 

effect to the water or the environment 

8. The effectiveness of the water control method used will vary based on the field conditions at the 

time at which the work is being performed 

9. Weather monitoring will be required.   

10. If a storm is forecast additional adequate measures are to be at the ready to handle anticipated 

flow increases.   

11. Flow increases can be handled by addition of by-pass pumps in size and number to be 

determined in the field based on current conditions and anticipated flow increases. 

12. If flows are beyond the capacity of all available measures, the water control system is to be 

remove, the excavation flooded and all obstacle preventing free flow of the stream removed.  

13. The Water Control System is non-permanent and is to not harm the ecology of the waterway, 

land under water, and surrounding land 
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SUPPORTING ANALYSIS: 
 

FLOW ANALYSIS 

 

From the Contract Documents, 
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Restricted Channel Flow 

 

During construction, the existing stream flow will be restricted by sandbag barriers, cofferdams and 

training walls to provide for dry work areas and to direct flow into the By-Pass Pipe. 

 

The cofferdams/training walls of the Water Control System will restrict channel flow to an extent as 

they reduce the channel width to  

 

w = 4’± 

 

It also limits the flow depth to 

 

d = 3.75’ (0.25’ freeboard) 
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Assumed for bare soil channel bottom  

 

 
 

an assumed  

 

n = 0.033  

 

for a length of 

 

 L = 50’± 

 

at a slope  

 

S = 0.0167  

 

assumed to be the slope of the channel for the design area for the restricted channel flow analyses. 
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Analyzing the channel with these restrictions results in a maximum flow of 

 

Hydraulic Slope = S = 0.016667 ft/ft

w ft 4

a ft 4.00

b ft 4.00

c ft 4.00

d ft 3.75

S ft/ft 0.01667

n 0.033

a' ft 3.75

b' ft
2

3.75

P ft 14.607

A ft
2

29.063

R=A/P ft 1.990

Q = A (1.486/n) R
2/3

 S
1/2

cfs 267

V=Q/A fps 9.20

Q = 267 cfs  
 

 

 Qrestrocted = 267cfs > QADF = 9cfs  OK 

 

 Qrestrocted = 267cfs > Q2.33 = 240cfs  OK 

 

 

As the in water work is limited to low flow periods, this is adequate to allow for anticipated flows. 

 

Flow increases can be handled by addition of by-pass pumps in size and number to be determined in 

the field based on current conditions. 
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By-Pass Pipe Flow 

 

A By-pass Pipe is to be placed to pass stream flow through the work area.   

 

 L = 60 ft 

 

The slopes at the three locations are 

 

S1 = (ELupstream – ELdownstream) / L = (957 – 956) / 60 = 0.0167 

 

Use a 48”dia culvert pipe: 

 

Assume Iron or Plastic (smooth lined) pipe, 

 

 
 

 n = 0.013 
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Mannings

    Q = volume is cubic feet per second

    R = Hydraulic Radius (ft) or [m] = a/Pw Assume n= 0.013

    a = Cross-Sectional Area of Flow (ft
2
) or [m

2
] Assume slope= 0.0167

    S = Channel Slope in feet Assume diameter= 4

    n = Manning's Roughness Coefficient Assume % full pipe= 0.75

radius 2 Total area

radius
2

4 pr
2
 = 12.56637 sq feet Minimum Velocity 2.5

depth 3 1 feet

Area exempted circle cos 60 0.5

0.333333 4.18879 sq feet

rectangle sin 0.8660254 1.7321

a= 10.10963122 sq feet 1.732051 sq.feet Area exempted 2.4567

Hydraulic radius Pw 240 degrees 12.566 total circumference

0.666667 % of total 8.3776 feet

R (Hydraulic radius) = a/Pw= 1.206748

a n R 2/3 S 1/2

V 10.10963122 1.486 0.013 1.1334729 0.1292 16.74 fps

Q 169.27 cfs Grate El 6.5 Grate - Hyd -953.5

957 inv 60 length 1.002 fall 956.00 inv

 

 
 

 

 Qrestrocted = 169cfs > QADF = 9cfs  OK 

 

 Qrestrocted = 169cfs < Q2.33 = 240cfs  will require attention 

 

 

As the in water work is limited to low flow periods, this is adequate to allow for anticipated flows. 

 

Weather monitoring will be required.  If a storm is forecast additional adequate measures are to be at 

the ready to handle anticipated flow increases.  Flow increases can be handled by addition of by-pass 

pumps in size and number to be determined in the field based on current conditions and anticipated 

flow increases. 
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SANDBAG COFFERDAM 

 

Sandbag berms/cofferdams are to be installed as cofferdams and training walls in the waterway at 

the upstream and downstream ends of the by-pass pipes. 

 

Height and access limitations make a sandbag type cofferdam more practicle and constructable 

beneath the existing bridge structure. 

 

Design Assumptions: 
 

Unless otherwise noted the assumptions used as a basis for the design as applicable are as follows: 

 

1. weight of water, w = 62.4pcf 

2. weight of sand, s’ = 125pcf 

 

AASHTO 5.2.2.3 calls for design of overall stability of retaining to have a minimum Factor of 

Safety of 1.3 for static loads and 1.5 for installations with a low tolerance for failure.  
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Coefficient of Friction: 

 
Imperical Coefficient of Friction for poly sandbags.

A field test was conducted to determine the Coefficient of Friction (Cf ) for poly sandbags on various surfaces to be

Configuration

weight saturated at start

on water-warn granite bedrock, silt covered

on clean water-warn granite bedrock

on clean rocky gravel riverbed

on clean sand river bed

sandbag on sandbag

weight saturated at end

Configuration

on water-warn granite bedrock, silt covered

on clean water-warn granite bedrock

on clean rocky gravel riverbed

on clean sand river bed

sandbag on sandbag

Selecting the minimum in each case, the coefficients used for computations are

Cf SB on silty bedrock  = 0.42

Cf SB on clean bedrock  = 0.71

Cf SB on gravel riverbed  = 0.63

Cf SB on sand riverbed  = 0.59

Cf SB on SB  = 0.44

n/a 0.62 0.59

n/a 0.44 n/a

0.71 0.84 0.77

0.63 0.79 0.65

32.0 33.9 65.9

Red Flagged Blue Flagged Stacked

From the tests, the imperical Cf  for each configuration is determined below by dividing the measured 

horizontal force to overcome static friction by the average of the start and finish saturated weights for each 

21.2 39.0

14.9

22.7 28.6 51.0

20.1 27.0 42.8

32.2 34.6 66.8

17.1 28.0

used in sandbag cofferdam design computations.  The test was conducted by TAW Associates on November 

18, 2011 between 12:30 pm and 1:30 pm.  Weather was partly cloudy and breezy with temperatures at 35°F.  

The test was conducted at a flowing stream testing four conditions of sandbag/riverbed configurations.  

Sandbags were approximately 35# in wet weight, one flagged with red, the other flagged with blue.  Sandbags 

were saturated then weighed at the beginning of the test.  Sandbags were weighed again at the end of the 

test.  A digital fish accurate to within one ounce was used to weight each sandbag and to determine the 

horizontal force required to overcome static friction.  Sandbags were rigged with a nylon rope tied to the neck 

of each and extending approximately 2 feet to a tied loop to which the scale was attached.      

Red Flagged Blue Flagged Stacked

0.53 n/a 0.42

 
 

Assume the worst case, then 

 

 Cf sandbag cd = 0.42 
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Small Sand Bag Cofferdam: 

 

 

 

Therefore, for any H:

Check Sliding:

Fdriving = 1/2 * w  * H² = 31.2H² lbs

where:

w  = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = H ft

Fresisting = 1/2 ( 's * H * W ) * Cf  = 1/2 ( 's * 3H² ) * Cf  = 61.9H² lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 3H ft

Cf   = coefficient of friction sandbags on sandbags/riverbed = 0.42

FSsliding = Fresisting / Fdriving = 1.98 OK

Check Overturning:

Fdriving = 1/2 * w  * H³/3 = 10.4H³ lbs

where:

w  = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = H ft

Fresisting = 1/2 ( 's * H * W) * KW/2 =  1/2 ( 's * 3H²) * K3H/2 = 210.9H³ lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 3H ft

K = reduction factor for moment arm to bring it in from edge = 0.75

FSoverturning = Fresisting / Fdriving = 20.28 OK
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Therefore, for any H:

Check Sliding:

Fdriving = 1/2 * w  * H² = 31.2H² lbs

where:

w  = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = H ft

Fresisting = 1/2 ( 's * H * W ) * Cf  = 1/2 ( 's * 3H² ) * Cf  = 61.9H² lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 3H ft

Cf   = coefficient of friction sandbags on sandbags/riverbed = 0.42

FSsliding = Fresisting / Fdriving = 1.98 OK

Check Overturning:

Fdriving = 1/2 * w  * H³/3 = 10.4H³ lbs

where:

w  = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = H ft

Fresisting = 1/2 ( 's * H * W) * KW/2 =  1/2 ( 's * 3H²) * K3H/2 = 210.9H³ lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 3H ft

K = reduction factor for moment arm to bring it in from edge = 0.75

FSoverturning = Fresisting / Fdriving = 20.28 OK  
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Large Sand Bag Cofferdam: 

 

Therefore, for any H:

Check Sliding:

Fdriving = 1/2 * w  * H² = 31.20 H²lbs

where:

w  = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = H ft

Fresisting = 1/2 ( 's * H * W ) * Cf  = 1/2 ( 's * 2H² ) * Cf  = 52.5 H²lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 2H ft

Cf   = coefficient of friction sandbags on sandbags/riverbed = 0.42

FSsliding = Fresisting / Fdriving = 1.68 OK

Check Overturning:

Fdriving = 1/2 * w  * H³/3 = 10.40 H³lbs

where:

w  = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = H ft

Fresisting = 1/2 ( 's * H * W) * KW/2 =  1/2 ( 's * 2H²) * KH = 93.75 H³lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 2H ft

K = reduction factor for moment arm to bring it in from edge = 0.75

FSoverturning = Fresisting / Fdriving = 9.01 OK
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Jumbo Sandbag Option 

 

Therefore, for any H:

Check Sliding:

Fdriv ing = 1/2 * w * H² = 31.20 H²lbs

where:

w = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = H ft

Fresisting 3.33' = ( 's * H * W ) * Cf  = [ 's * (36/40)H² ] * Cf  = 47.25 H²lbs

[for a single bag high, single bag wide configuration]

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = H ft

Cf   = coefficient of friction sandbags on sandbags/riverbed = 0.42

FSsliding 3.33' = Fresisting / Fdriv ing = 1.51 OK

Fresisting 6.67' = 5/6 ( 's * H * W ) * Cf  = 5/6 [ 's * 1.5(36/40)H² ] * Cf  = 59.06 H²lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 1.5H ft

Cf   = coefficient of friction sandbags on sandbags/riverbed = 0.42

FSsliding 6.67' = Fresisting / Fdriv ing = 1.89 OK

Fresisting 10' = 9/12 ( 's * H * W ) * Cf  = 3/4 [ 's * 1.33(36/40)H² ] * Cf  = 47.13 H²lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 1.33H ft

Cf   = coefficient of friction sandbags on sandbags/riverbed = 0.42

FSsliding 10' = Fresisting / Fdriv ing = 1.51 OK  
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[USING 3'x3'x40" SAND BAGS]

Therefore, for any H:

Check Sliding:

Fdriving = 1/2 * w * H² = 31.20 H²lbs

where:

w = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = H ft

Fresisting 3.33' = ( 's * H * W ) * Cf  = [ 's * (36/40)H² ] * Cf  = 37.125 H²lbs

[for a single bag high, single bag wide configuration]

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = H ft

Cf   = coefficient of friction sandbags on sandbags/riverbed = 0.33

FSsliding 3.33' = Fresisting / Fdriving = 1.19 OK

Fresisting 6.67' = 5/6 ( 's * H * W ) * Cf  = 5/6 [ 's * 1.5(36/40)H² ] * Cf  = 46.41 H²lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 1.5H ft

Cf   = coefficient of friction sandbags on sandbags/riverbed = 0.33

FSsliding 6.67' = Fresisting / Fdriving = 1.49 OK

Fresisting 10' = 9/12 ( 's * H * W ) * Cf  = 3/4 [ 's * 1.33(36/40)H² ] * Cf  = 37.03 H²lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 1.33H ft

Cf   = coefficient of friction sandbags on sandbags/riverbed = 0.33

FSsliding 10' = Fresisting / Fdriving = 1.19 OK

Check Overturning:

Fdriving = 1/2 * w * H³/3 = 10.40 H³lbs

where:

w = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = H ft

Fresisting 3.33' = ( 's * H * W) * KW/2 =  [ 's * (36/40)H²] * K(36/40)H/2 = 37.97 H³lbs

[for a single bag high, single bag wide configuration]

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = H ft

K = reduction factor for moment arm to bring it in from edge = 0.75

FSoverturning 3.33' = Fresisting / Fdriving = 3.65 OK

Fresisting 6.67' = 5/6 ( 's * H * W) * KW/2 =  5/6 [ 's * 1.5(36/40)H²] * 1.5K(36/40)H/2 = 71.19 H³lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 1.5H ft

K = reduction factor for moment arm to bring it in from edge = 0.75

FSoverturning 6.67' = Fresisting / Fdriving = 6.85 OK

Fresisting 10' = 9/12 ( 's * H * W) * KW/2 =  3/4 ['s * 1.33(36/40)H²] * 1.5K(36/40)H/2 = 56.81 H³lbs

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 1.33H ft

K = reduction factor for moment arm to bring it in from edge = 0.75

FSoverturning 10' = Fresisting / Fdriving = 5.46 OK  
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Single Jumbo Bag Option: 

 

Therefore, for any H:

Check Sliding:

Fdriving = 1/2 * w  * H² = 1318.2 lbs

where:

w  = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = 6.5 ft

WT = 3.00 ft WB = 3.00 ft

Fresisting 6.5' = ( 's * H * WAVE ) * Cf  = 1462.5 lbs

[for a single bag high, single bag wide configuration]

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = 6.5 ft

WAVE = average width of sandbags at Top & Bottom = 3.00 ft

Cf   = coefficient of friction sandbags on sand/riverbed = 0.6

FSsliding 3.33' = Fresisting / Fdriving = 1.11 OK

Check Overturning:

Fdriving = 1/2 * w  * H³/3 = 2856.1 lbs

where:

w  = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = 6.5 ft

Fresisting 6.5' = ( 's * H * WAVE) * KWB/2 =  3107.8 lbs

[for a single bag high, single bag wide configuration]

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = 6.5 ft

WAVE = average width of sandbags at Top & Bottom = 3.0 ft

K = reduction factor for moment arm to bring it in from edge = 0.85

FSoverturning 3.33' = Fresisting / Fdriving = 1.09 OK
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Therefore, for any H:

Check Sliding:

Fdriving = 1/2 * w  * H² = 1318.2 lbs

where:

w  = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = 6.5 ft

WT = 3.00 ft WB = 3.00 ft

Fresisting 6.5' = ( 's * H * WAVE ) * Cf  = 1462.5 lbs

[for a single bag high, single bag wide configuration]

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = 6.5 ft

WAVE = average width of sandbags at Top & Bottom = 3.00 ft

Cf   = coefficient of friction sandbags on sand/riverbed = 0.6

FSsliding 3.33' = Fresisting / Fdriving = 1.11 OK

Check Overturning:

Fdriving = 1/2 * w  * H³/3 = 2856.1 lbs

where:

w  = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = 6.5 ft

Fresisting 6.5' = ( 's * H * WAVE) * KWB/2 =  3107.8 lbs

[for a single bag high, single bag wide configuration]

where:

's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = 6.5 ft

WAVE = average width of sandbags at Top & Bottom = 3.0 ft

K = reduction factor for moment arm to bring it in from edge = 0.85

FSoverturning 3.33' = Fresisting / Fdriving = 1.09 OK
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EQUIPMENT & MATERIALS: 
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PUMPS: 
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SUMP: 
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DIRT BAG: 
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