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Overview

« This document provides a report level overview of the analysis
and testing performed for the 4 foot wall system utilized in a
containment application.

« Sliding and tipping are the primary failure modes addressed in
this document.
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Assumptions

« The following assumptions apply to this analysis:
* Product: 4 Foot Straight Wall (MW-106)
« Wall Fill: Water
« Contained Fluid: Water
« Maximum Containment Water Depth: 48 inches
« Set-up service: Dirt / gravel, assumed dry at setup.
« Grade: Level
« Liner: 30 mil PE
« Liner Seal: NA
« Liner attachment: Lower straps threaded through
« Back Brace: None
« Sliding anchors / aids: None
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Hydrostatic Water Load

«  The horizontal (outward) water load of a four foot Muscle Wall
segment filled with four feet of water is 2997 Ibf
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Friction Components

* Resisting Friction: Several components work together to resist
the lateral force component due to the hydrostatic pressure of
the water.

 Wall Friction- The friction of the filled MuscleWall on the
set-up surface is significant.

* Liner Tension- As the water pressure force loads the
Muscle Wall, the liner becomes a tension member. Its
ability to carry load is limited by the material properties of
the liner and by the friction of the liner on the set-up
surface and on the MuscleWall. In a containment
application, the liner is clamped to the set-up surface with
very large forces. When the liner is clamped to the set-up
surface and the MuscleWall with hydrostatic pressure, the
liner becomes a significant contributor to the integrity of
the system.
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Empirical Friction Data

- Empirical testing was done by applying a measure
pull-out force to the outside of the walls of a filled
containment to determine the point of slipping.

«  Slipping was defined as movement of the Muscle
Wall by 0.5 inches or more. In no case during the
testing was a containment failure experienced. In
no case did the wall slip abruptly. Sliding was
graceful and in no case was the wall, liner or liner
seal compromised.

« Conservative Loading Assumption: The load
was applied evenly to both ends of a wall
segment. Because movement of the wall segment
necessitates partial movement of the neighboring
walls, measured load was divided by 2 assuming
that 50% resistance to movement was based on
the loaded wall and 50% of movement was based
on the resistance of the neighbors with 25%
allocated to each neighboring wall.
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Sliding Friction Factor of Safety

«  The pull-out force to achieve sliding on dry soil is 2614 |bf
« This equates to a net force per wall of 1307 Ibf

« Note that this force acts in the same direction as the water
pressure so that it is a direct measurement of the margin
as testing was done with a full containment.

«  The factor of safety for a fully loaded four foot Muscle Wall
segment on dry soil is therefore:

2007-1bf + 1307-1bf
280716

}_51 =

« This results in a 44% margin. The wall can handle 144%
of intended load based on static water pressure.
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Tip Over Analysis

* The horizontal component of the hydrostatic force for a 6 foot
wide, Iékl)ffoot high wall segment filled with stationary water is
2997 Ibf.

«  Sum of moments about tipping point shows 1.51 factory of
safety with the following assumptions:

«  Wall filled with water weighs 1400 Ibf
* 4inches of water column off front edge of toe included
* Liner must remain intact
« 2997 Ibf water pressure applied at 16 inch height
 Tipping moment: 47,945 in*lbf
« Stabilizing moment: 72,498 in*Ibf

* Factory of safety: 1.5, system resists tipping with 151% of
intended load.
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BOWMAN CONSTRUCTION SUPPLY QUICK SUPPLY CO.
bowmanconstructionsupply.com quicksupplyco.com
salesbcs@bowmanconstructionsupply.com  salesquick@quicksupplyco.com

Enterprises

CASCADE GEOSYNTHETICS
cascadegeos.com
salescascade@cascadegeos.com

ASP ENTERPRISES
aspent.com
salesasp@aspent.com

St. Louis, MO Omaha, NE Denver, CO Colorado Springs, CO Des Moines, IA Portland, OR
636.343.4357 402.861.8579 303.696.8960 719.257.7840 515.289.1271 971.339.1020
Kansas City, MO W.ichita, KS Loveland, CO
816.554.1191 316.393.1554 970.535.0863

SOLUTIONS WE SUPPLY

GEOSYNTHETICS
Filter Fabrics
Stabilization Fabrics
Geogrids

» Road Grids

- Wall Grids

+ Slope Stabilization
Specialty Fabrics

Composite Geomembranes
+ GCLs, PVC, HDPE, LLDPE, EPDM,
Cranular Bentonite

SEDIMENT CONTROL
Inlet Protection
« Grated Inlet, Curb Inlet, Area Inlet
Protection
Ditch Checks
- Triangle Silt Dike
- GeoRidge
Perimeter Protection
+ High and Low-Porosity Silt Fence,
Straw Wattles, Silt Socks
- Safety Fence
Flocculants & Water Treatment
« Polymer-Based & Natural Flocculants
Sediment Basin Skimmers
Dewatering Bags
Trackout Control
- FODS
« Rumble Crates
Turbidity Curtains

EROSION CONTROL
Basic Hydraulically Applied Mulches
+ Wood
+ Paper
- Blends
» Straw
High-Performance Hydraulically
Applied Products
+ BFM
+ FGM
- Additives & Tackifiers
Temporary Erosion Control Blankets
- Coir & Jute Mat/Nettings
« Short-Term ECBs
« Extended-Term ECBs
Permanent Erosion Control Blankets
« Turf Reinforcement Mats
- HP-TRMs
- Anchor Reinforced Vegetation System
Structural BMPs
« Transition Mats
« Geoweb Cellular Confinement
« Composite Vegetated Armor System
+ Flex MSE Vegetated Wall System
+ Articulated Concrete Block
- Gabions
- Grout-Filled Geotextile Mats
Vegetation Establishment
- Native Seed & Turf Seed
- Fertilizers
- Organic Soil Additives
« Stratavault Soil Cells

STORMWATER MANAGEMENT
Water Quality
+ Inlet Filter Boxes
+ Pre-Treatment Chamber
+ Nutrient Separating Baffle Boxes
- High-Flow Biofiltration Media
+ Hydrodynamic Separators
+ Stratavault
Water Quantity
+ Modular Underground Storage
Systems
+ Chamber Detention Systems
Drainage
+ HDPE Swale Liner
+ Pipe & Fittings
+ Drainage Composites
« Strip Drain
Inlet Structures
+ PVC
- Drain Basins, In-Line Drains
- Landscape
Permeable Pavers
« Permeable Articulating
Concrete Block
+ Grass Pavers
- Gravel Pavers
+ Concrete Pavers

SPECIALTY

Natural & Synthetic Coir Fiber Logs
Vegetated Reinforced Soil Slopes
Soil Anchors

Root Barrier System

AquaBlok

Muscle Wall

We are full line distributors of construction materials for all project types. Contact us for assistance with a project. From
specification and development to installation and completion, we're here to help with all of your site solution needs.
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