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December 2, 2005

Mr. Stanley Hamilton, President & C.E.O.
ReCon Retaining Wall Systems

2311 Wayzata Blvd.

Minneapolis, MN 55405

Re: Structural Analysis
Dear Mr. Hamilton,

This letter summarizes the results of an engineering analysis of ReCon Fence / Guardrail
systems, made by Ericksen Roed & Associates, at your request. /

Introduction

The purpose of the analysis was to determine the structural capacity of walls and vehicle
barriers constructed of ReCon blocks, with respect to lateral forces applied above grade. The
analysis did not consider lateral soil pressures from retained earth.

Two general cases were analyzed;
1. A straight, free-standing wall (fence), constructed with loose-stacked ReCon
block.
2. A straight™ vehicle barrier subject to:
2.1 A horizontal load as prescribed in the International Building Code (IBC 2000).
2.2 Impact from moving vehicles.

*Note: The analysis also applies to curved walls with a convex alignment with
respect to the roadway, but is not applicable to walls with a concave alignment.

1.0 Free-Standing Wall
A 6-8" high free-standing wall, constructed of standard 24" wide blocks plus a cap block, was

analyzed with respect to the follownng loads:
1. A continuous “pedestrian” load of 50 pounds / lineal foot, applied horizontally at a
height of 42 inches, per IBC 1607.7.1.
2. A single “pedestrian” load of 200 pounds, applied at any point, per IBC 1607.7.1.1.
3. A wind pressure of 15 pounds / sq. ft., per IBC 1609.1.2.

The critical load combination was determined to be the 50 PLF continuous load acting with
80% of the prescribed wind pressure.

The configuration of the wall and related calculations are included in Exhibit “A”.
The configuration of the individual blocks is shown in  Exhibit “B”.

The 6’-8” high wall was found to have a factor-of-safety of 3.6 against overturning.

Walls less than 6-8” high will have a greater factor-of-safety against overtumning.
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The base block must be placed on a layer of compacted granular material (6-inch minimum
thickness), to permit drainage beneath the wall.  Suitable granular materials are; coarse sand,
crushed rock or a stabilized base material typical for pavements. The drainage layer must be
placed on engineered fill or competent natural soils with a minimum bearing capacity of 2000
pounds per sq. ft..

Wallls constructed on frost susceptible or expansive soils may require special provisions, to avoid
detrimental effects of volume changes in the soils. Generally, differential vertical movement of
bearing surfaces, greater than 1-inchin 10 feet would be unacceptable.

Special provisions may include increased depth of embedment, installation of buried drain tile,
positive surface drainage away from the wall, etc. A qualified Geotechnical Engineer should be
engaged to confirm soil bearing capacity and other soil properties which may require special design
considerations. '

e

2.0 Vehicle Barrier Wall

A ReCon barrier wall was analyzed with respect to vehicle impact. Two cases were checked.
The wall configurations and related calculations are included in Exhibit “C”.

The basic configuration of the barrier wall consists of two 24-inch wide blocks, with a cap block,
placed upon two 45-inch wide base blocks, with vertical reinforcing in the block cores. The
cap blocks should be bonded to the barrier wall with adhesive, to prevent them from dislodging
and flying loose during a vehicle impact.

The vehicle barrier is assumed to be installed on a retaining wall constructed of 45-inch wide
ReCon block.

Case 2.1

The structure was analyzed with respect to the standard for “Vehicle Barriers” set forth in the
International Building Code (IBC 1607.7.3), which is intended to apply to parking structures or
vehicle barriers protecting building elements. The standard is also generally accepted for
parking lots, residential side streets or private drives where low vehicle speeds would be
typical.

The IBC standard specifies resistance to “ a single load of 6000 pounds applied horizontally in
any direction to the barrier system”...at a height of 18 inches. It must be pointed out that the
prescribed load is an arbitrary static load intended to provide nominal restraint to a slow moving
vehicle, i.e. at the edge of parking decks. It is not intended to resist the impact from any
specific combination of vehicle mass and velocity.

#4 Dbars in each core of the barrier wall (24-inches on-center) will resist the prescribed load and
provide an approximate factor-of-safety of 1.8 with respect to allowable stresses.
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A Geogrid or other tie-back system providing a minimum lateral resistance of 100 Ibs. per
linear foot, is required to resist sliding and overturning with a minimum factor-of-safety of 1.5

Case 2.2
The structure was also analyzed with respect to impact from moving vehicles.

#5 bars in each block core of the barrier wall will provide an approximate factor—of-safety of
1.5, with respect to allowable steel stresses, due to a 90-degree impact from a mid-sized
sedan weighing 3500 Ib. and traveling at 15-mph.  Minor cracking and dislocation of blocks
may occur, but the wall will stop the vehicle and remain essentially intact.

A Geogrid or other tie-back system providing a minimum lateral resistance of 1200 Ibs. per
linear foot, is required to resist sliding and overturning with a minimum factor-of-safety of 1.5.

Higher velocity impacts can be resisted as the angle of incidence decreases. A 20-mph
impact at 25-degrees or a 30 mph-impact at 15-degrees are nominally equivalent to the 15-mph
impact at 90-degrees.

Please feel free to contact us if you have questions or concerns regarding our findings.

Sincerely,

1 .s
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Robert A. Curtis P.E., Principal
MN Reg. No. 10125
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