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PREFACE

This Construction and Quality Control Procedures Manual has been prepared as a guide in building
GeoMega® Mechanically Stabilized Earth (MSE) wall structures.

Its contents should be thoroughly reviewed by the Contractor and the superintendent responsible for construction
prior to the delivery of GeoMega materials to the job site.

Geoguest USA, Inc. (formerly The Reinforced Earth Company) will provide construction advisors to assist
the Contractor in the implementation of correct construction procedures. However, in the event of any conflict
between the Plans, Specifications or Contract Documents and this Manual, the former will prevalil. If there is any
doubt with regard to any aspect of GeoMega construction, contact Geoquest USA before commencing or
continuing work.

Compliance with the guidelines in this Manual does not relieve the Contractor of the responsibility to adhere to
the project Plans, Specifications and Contract Documents, or for complying with all safety standards and
procedures, including fall protection, at the job site.

© May 2025 Geogquest USA, Inc. The information contained in this Construction and Quality Control
Procedures Manual is provided as a guideline for the construction of GeoMega structures comprised of certain
materials supplied by Geoquest USA, Inc. This Manual is not to be used for any other purpose. Reproduction
of the contents of this document in whole or part without the written consent of Geoquest USA, Inc. is
expressly prohibited. All rights reserved.

"GeoMega", “GeoStrap”, the Cruciform panel shape, and the Geoquest logo are registered trademarks of
Geoquest USA, Inc. “GeolLoop” is a trademark of Geoquest USA, Inc.
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NON-DISCLOSURE NOTICE AND DISCLAIMER

1. This Document is the property of Geoquest USA, Inc. (formerly The Reinforced Earth Company) and
contains information which is proprietary to Geoquest USA, including the patented process and
techniques relating to mechanically stabilized earth (MSE) structures known as "GeoMega" structures.

2. This Document is being made available solely for use in connection with your interest or participation in
the proposed GeoMega project, and for no other purpose.

3. Except as specified in paragraph 2 above you must not, without the prior express written consent of
Geoguest USA, use any of the information contained in the Document whether to construct, design,
manufacture, fabricate, assemble, produce or install, or otherwise utilize - or cause the same or any of
them to be done - any elements of GeoMega (whether or not patented), or special forms of equipment
unique to the production, manufacture, fabrication, assembly, installation, or utilization of GeoMega, or
for any other purpose.

4. This Document and the information contained herein must not be copied or disclosed in any manner or
form, in whole or in part, to any third party without the prior express written consent of Geoquest USA.

5. Receipt of Document gives no entitlement to any property right in the Document or in the information
contained therein by virtue of the temporary supply of the Document in accordance herewith.

6. GeoMega structures designed by Geoquest USA comprise or are based solely upon:

a. The internal stability of the GeoMega structure based upon the design assumptions noted on all
Geoguest USA drawings relating to the structure and the external loads, surcharges and site
geometries supplied by or on behalf of the Owner.

b. The layout and geometry of the structure based upon survey details, plans and drawings supplied
by or on behalf of the Owner.

c. The Job Specifications.

The design does not include a check of the overall stability of the foundation soils below and behind the
structure, or a check of any potential failure planes external to the structure, or a check of the stability of
any permanent or temporary slopes above or below the wall or temporary excavations. Based on the
completeness and accuracy of the above information used or relied upon in designing the structure,
Geoquest USA is responsible for the internal stability of the structure only.

7. Upon demand, the Document and all copies thereof must be immediately surrendered and returned to
Geoquest USA.
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SAFETY BULLETIN

Safety reminder for GeoMega Panel Installation:

Please review the GeoMega Construction Manual carefully and practice safety in all aspects of handling and
installing GeoMega wall materials. The following provides important safety reminders when handling and
installing wall panels:

1.

Panels at the levelling pad course should be externally braced as shown in the construction manual
upon installation and before additional panels are installed.

Panels must remain attached to lifting equipment until such time as external bracing, wedges and
shoulder clamps are in place and secured.

All subsequent panels must remain attached to the lifting equipment until alignment adjustments have
been made and wedges and clamps have been installed and secured.

Cut panels adjacent to a cast-in-place structure require special attention. Bracing, wedging and
clamping is required before releasing the panel from the lifting equipment. Timber or steel angle can be
anchored to the vertical surface of the adjacent cast-in-place structure and then the cut panel can be
wedged and clamped to the secured timber or angle.

The last panel at the free end of wall should be externally braced on the free end as well as secured
with wedges and a clamp to the adjacent panel.
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PROPER POSITIONING OF RING CLUTCH FOR LIFTING PRECAST
PANELS

Bail Ring Clutch

Curved Bolt

/

To ensure that the ring clutch properly engages the anchor, position the ring clutch so that the bail is ABOVE
the clutch. When lifting, DO NOT pull towards the panel.

[
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INTRODUCTION

GeoMega® is a composite material formed by the
association of a frictional soil and GeoStrap®
geosynthetic reinforcing strips. In concept, it is like
reinforced concrete; that is, GeoMega is an
economical means of improving the mechanical
properties of a basic material, earth, by reinforcing
it with another.

GeoMega is a concrete faced MSE wall system,
using GeoStrap geosynthetic strip soil
reinforcements.

Stresses produced within the soil mass are resisted
by the strips; stresses are transferred to the strips
by friction.

A GeoMega structure constructed using this
material is shown as the "reinforced volume" in
Figure 1. Precast concrete panels are used at the
face of the reinforced volume to prevent erosion of
the backfill and to provide an attractive, finished
appearance.

Original Grade

=
=
-

-

Precast Concrete
Facing —— % -

.
-
i
-
-

Select Granular

Material
_(Reinforced Earth Volume)

_ Limit of
Unreinforced Construction
Concrete Excavation
Levelling Pad

TYPICAL SECTION OF A

REINFORCED EARTH STRUCTURE

Figure 1: Reinforced Earth Typical wall section.

A. PURPOSE

This document is intended to provide the Owner,
Contractor, Engineer, and the inspection staff -
those who are responsible for overall quality control
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and inspection during construction - with the criteria
necessary to monitor the erection of Reinforced
Earth structures for compliance with the Plans,
Specifications, and Contract Documents.

B. RESPONSIBILITIES

It is the Contractor's responsibility to complete
construction in strict accordance with the Plans,
Specifications, and Contract Documents. To assist
the Contractor in this regard, Geoquest USA
provides recommended erection procedures in the
Procedures Manual. Nothing in this document is
intended to relieve the Contractor of the
responsibility of complying with all safety standards
and procedures, including fall protection, at the job
site.

It is the responsibility of the Geotechnical Engineer
to determine and verify the global stability; bearing
capacity; primary, secondary and differential
settlement of the foundation soils.

The Contractor and Owner should verify that
the Erecting Contractor's on-site personnel are
in possession of and are familiar with the
recommendations of this Procedures Manual.

Technical Advisors from Geoquest USA may
assist the Contractor with material scheduling and
coordination, and provide advice on the
recommended construction procedures for
GeoMega structures as set out in this Manual.
Technical Advisors are available on-site during
initial construction and thereafter on a request
basis.

Technical Advisors are not available on-site on
a full-time basis, and are not provided with the
intent of replacing the Owner's and Contractor's
designated quality control and/or inspection
staff.

Only the Engineer can enforce the requirements
of the Plans, Specifications, and Contract
Documents.

C. PLANS, SPECIFICATIONS, LAYOUT

1. Prior to commencing any site work, the

[gigiele]
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Contractor should verify that the latest issue of
the Plans, Specifications, and Contract
Documents, approved for construction, are
being used to build the Work.

2. The Contractor should also confirm that the
Work is being constructed at the proper
location by verifying line, grade, offset, and
other location criteria.

D. COMPONENTS

GeoMega structures consist of the following:

Concrete Leveling Pad

A cast-in-place or precast unreinforced concrete
leveling pad serves as a smooth, level surface for
placing panels. Generally this pad is 6” thick and
12" wide. Refer to the Plans and Specifications for
dimensions and requirements.

Precast Concrete Facing Panels

The size and shape of the facing panels are
controlled by the project specifications and are
provided in the shop drawings for the individual
project. Facing panels for a structure are supplied
in one of three major styles: Cruciform, Square, or
Rectangular.

9 Full-size — or A, — panels are used for the
majority of the structure. The subscript “n” in
panel designations indicates the number of
reinforcing strip connections or tie strips on
each panel. Field cut or bent panels (by
contractor) as required by the geometry of
the structure.

i Half-size and varying height panels are used
at the top and bottom courses of the wall,
designated with the letters By, Cn, Dn, En, Fn,
Gn, Hn, Kn Ln, My, and Ny. Top-course panels
have a flat top.

Specifically cut, bent, or sloping panels as required
by the geometry of the structure.

Facing Panel Joint Materials
1 Rubber Bearing pads are placed in the
horizontal joints throughout the structure to
prevent concrete to concrete contact. Rubber
shims are used as needed to adjust for minor
variations in panel height.
1 Geotextile is applied with adhesive to the

sssse GeoqQuesT

GeoMega® Construction Manual v2025.1

backfill side of the panels to cover all the
horizontal and vertical panel joints.

Reinforcing Strips (“GeoStrap”)

The GeoStraps consist of high tenacity polyester
fibers (HTPET) encased in a polyethylene sheath.
The GeoStraps are supplied in a 49.5 mm (+/- 0.5
mm) width and 328 ft (100 m) length.

Recess Connections

During construction, geostraps are threaded
through the recess onsite after panels are set in the
wall. The opening for the Geostrap is covered with
tape, or caps, to prevent concrete from entering the
recess during precasting and water from entering
during storage.

backfill

Select Granular Backfill
Backfill conforming to Contract Specifications must
be used within the reinforced volume.

E. MATERIALS AND SERVICES

PROVIDED BY GEOQUEST USA

1 Layout and internal stability design of the
GeoMega structure.

Precast concrete facing panels.
Horizontal and vertical joint material, with
adhesive.

GeoStraps.

Bearing pads and shims.

One set of panel lifting devices.

Delivery of Geoquest USA furnished

=A =
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materials to the site (F.O.B.), with two hours
of time allowed for unloading.
1 Initial on-site technical assistance.

GeoStraps, bolt sets, geotextile, adhesive, bearing
pads, and other special items provided by
Geoguest USA are bundled and packed to
minimize damage in unloading and handling.

Certificates of compliance with project
specifications for all materials are furnished by
Geogquest USA. However, it is the Contractor's
responsibility to verify that all materials received at
the job site are in accordance with shipping
documents and project requirements. Any
discrepancies should be reported immediately to
Geoquest USA.

Materials should be thoroughly inspected upon
delivery to the job site. Any damaged items
should be set aside, and Geoquest USA notified
immediately. Materials should be handled and
stored to prevent damage or theft. Geotextile
must be stored in a sheltered location and
protected from sunlight. Adhesive must be
stored in a dry location and protected from the
elements.

To prevent construction delays, the Contractor
should continuously monitor the quantity of
materials on hand to ensure an adequate
supply consistent with the Plans,
Specifications, and Contract Documents.

F. EQUIPMENT, WORK, MATERIALS
AND TOOLS SUPPLIED BY
CONTRACTOR

Materials and equipment supplied by the
Contractor:

91 Panel lifting (Cruciform and Square
shapes) — a hydraulic crane, boom truck or
similar equipment is required. A standard 5
% in. thick A, facing panel weighs 1,700 Ibs.
A 7 % in. thick A, panel weighs 2,100 Ibs.
Panels with architectural finish may be
heavier. Consult the Plans or contact
Geoquest USA for the weight of other
panel types.

91 Panel lifting (Rectangular shape) - A
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standard 5 % in. thick A, facing panel
weighs 3,400 Ibs. A 7 % in. thick A, panel
weighs 4,600 Ibs. Panels with architectural
finish may be heavier. Consult the Plans or
contact Geoquest USA for the weight of
other panel types.

9 Backfilling - Dump trucks, scrapers, dozers,
graders, front-end loaders, water trucks, etc.
are used for hauling, dumping and
spreading backfill (Specific equipment
selection will depend on backfill, lift
thickness, compaction specifications, etc.).

1 Compaction - Large smooth-drum vibratory
rollers are used for mass compaction of
most backfills. Fine uniform sands are
compacted using a smooth-drum static
roller.

1 Small walk-behind vibrating rollers or flat-
plate compactors are needed for
compaction within 3 ft. of the wire facing
panels.

1 Clamps — one per vertical joint for the length
of the structure under construction.
Additional clamps will be needed to brace
the initial course of panels (Figure 3 and
Figure 4).

1 Wooden wedges in a quantity at least
sufficient to provide 4 to 6 wedges per
vertical joint for the length of the structure
under construction (Figure 5).

1 Wooden spacers, 3/4-in. (Figure 6).

9 Nylon slings for unloading panel stacks.

9 Lumber for the initial course of panels.

1 Crowbars (pinch bars) — 24 in. to 30 in.

1 A 4-ft. carpenter level.

1 Claw hammers and 16 penny duplex nails.

1 A sledge hammer.

1 Chalk line.

1 Brooms or brushes.

1 A plumb bob.

1 Equal length cables with shackles to
connect panel lifting devices.

9 Large size caulking gun for 2-lb tubes.

1 Survey equipment.

Summary of Work Performed by Contractor
9 Site preparation including excavation and
installation of drainage systems as required.
1 Forming and pouring concrete leveling
pads.
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Mark wall layout line on leveling pads.
Construction of the GeoMega structure
consisting of the erection and positioning
facing panels, installation of joint materials,
inserting and pulling GeoStraps through the
recesses, and placement and compaction of
Select Granular Backfill.

Placement of any concrete coping, traffic
barrier, or other C.I.P. concrete as required.
Design and installation of fall protection
systems.

Clamp must be able
11/2—) to opento 7"

2X40R
f2X6Lumber

Washer
1/2" all-tread
bolt
WAl o 7 AR 5l AT S i H 12"
Nut
12)Y -
Standard Clamp
One per vertical joint
Figure 3: Standard clamp.
M= r— 2X 40R
2 X 6 Lumber
Washer
1/2" all-tread
bolt
O O LT AP L5 5 A5 H 12“
Nut
12"
Clamp
For initial course

Figure 4: Clamp for initial panel course.
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1-1/2"

|

112

-

Wooden wedge
Six per vertical joint required

Figure 5: Wooden wedge.

Approx. 1" to 2”

]

34

-

Approx. 3" to 4

%2 Wooden spacer

One per vertical joint on initial course

Figure 6: Wooden spacer.

HANDLING GEOMEGA
MATERIALS

A. CONCRETE FACING PANELS

Panel delivery: Prior to the start of construction,
the Contractor should establish a facing panel
delivery schedule which will allow Geoquest USA’s
operations group to match its facing

CCo0
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manufacturing/delivery output to the Contractor's
construction schedule.

Panels are usually delivered on flatbed trailers in
stacks of 4 or 5 panels high. The delivery point is
made as close to the structure as a truck can be
driven under its own power.

Unloading facing panels: Under normal conditions,
a two-hour period is allowed per delivery for panel
unloading. In this time, panels may be placed
directly onto the structure being constructed or
temporarily stacked following either of these
methods:

1 By using lifting devices to lift and handle
individual panels (Figure 7) OR

9 By using nylon strings to lift and handle
individual panels or stacks of panels (Figure
8).

Care must be taken to protect facing panels from
damage during handling and storage.

Panels can be stored at the job site by re-stacking.
Select a location with firm, level ground for both
stability and to protect panels from staining.
Carefully lift and place each panel face down on the
nylon pads of the dunnage. Stacks should be no
more than 5 panels high with dunnage used between
each panel as illustrated below.

Note: All dunnage and pallets remain the
property of Geoquest USA. They should be
stacked and made available for pick-up as soon
as they are no longer needed for panel storage.

GeoMega® Construction Manual v2025.1
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Figure 7: Lifting devices for handling individual panels.

Figure 8: Lifting devices for handling individual panels.

Never re-stack panels without dunnage. Never
place panels face down directly on the ground.
Never stand panels up on end.

Panel storage: Panels should be securely set and
blocked on firm, level ground to prevent damage
and staining during storage.

CO00
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Flgure 9: Panels re-stacked on site.

B. GEOSTRAPS AND JOINT MATERIALS

GeoStraps: GeoStraps are supplied in rolls of 49.5
mm (+/- 0.5 mm) width and 328 ft. (100 m) in
length. GeoStraps shall be cut in the yeld to twice
the lengths required by the design of the structure
plus 3 ft. GeoStraps stored on site for more than
one month shall be protected from direct sunlight.
Covering with an opaque tarp or storage within a
trailer is adequate to protect the GeoStraps.

Bearing Pads: Rubber bearing pads are packed in
cartons each weighing 50 to 75 Ibs.

GeoMega® Construction Manual v2025.1

Figure 10: Fasteners and bearing pads.

Geotextile: Geotextile is supplied in 12-inch or 18-
inch-wide rolls. Adhesive for geotextile is supplied
in appropriate containers. Foam strips (if required)
are supplied in plastic bags, each containing up to
100 of the 2x2-in., 7 to 9-ft. strips. In addition to
normal security, Geotextile and foam must be
stored in a sheltered location, protected from
sunlight.

Figure 1: Geotextile rolls.

CO00
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CONSTRUCTION PROCEDURES

BASIC CONSTRUCTION SEQUENCE

The basic construction sequence for a GeoMega
structure can be summarized in these steps:

1 Prepare the site including excavation, proof-
rolling and installation of drainage systems if
required.

Survey and stake out wall location.

Form and pour leveling pad.

Set and brace the initial course of facing

panels, which consists of alternating half

and full-height panels.

1 Use wooden wedges and clamps to hold

panels in position.

Attach geotextile with adhesive.

Spread and compact backfill in lifts (10"

max) up to 1 or 2 in. above the lowest level

of panel tie strips.

Place GeoStraps through panel recesses.

Spread and compact backfill in lifts to within

3 or 5in. of the top of the half panels.

1 Place bearing pads and set the second
course of full panels.

1 Repeat cycle of backfilling and compacting
in lifts, installing GeoStraps, placing
geotextile and bearing pads, and setting
panels until the design height is reached.

=A =4 =4
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9 As each course is completed, remove the
wooden wedges from the panels in the
course three levels below.

9 Settop panels, install GeoStraps, and

complete backfilling and compaction.

Remove all wedges and clamps.

Install concrete coping, traffic barriers, or

any C.I.P. concrete as required.

=A =4

The finished appearance of a GeoMega structure
depends to a large extent on the care taken in
erecting and positioning facing panels. For this
reason, particular attention must be paid to the
initial course of facing panels and to backfill
placement.

Close attention to detail and accuracy at this point
will help ensure trouble free and rapid construction
of the remainder of the structure.

ALIGNMENT PROCEDURES

The following panel position and alignment
procedures should be reviewed prior to the start of
construction.

Lifting, placing and spacing panels: Panels can
be lifted from the horizontal, or stacked position,
directly to a vertical position by attaching a lifting
device to each of the two cast-in-place lifting inserts
at the top edge of the panel (see HANDLING
GEOMEGA MATERIALS). Use dunnage as
blocking to prevent damage as each panel rotates
from horizontal to vertical (see figure below).

Lift
[

Lift
Lift l
Wood ]

bloc_ Swing
Fe——xrd

M

- —

Truck bed or ground

LIFTING PANELS FROM STACKS

Figure 13: Lifting panels from a stack.
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As each panel is lowered into its place in the
structure, use the %" wooden spacer to achieve
approximately a 3" joint (see figure below).

Note: Panels are set consecutively and
may be set starting from either end

Direction of construction

Panel

being

placed
M 2 En¥mEn Y|
CONSTRUCTION SEQUENCE

Figure 14: Use of spacer block to set panel spacing.

i
»

2
S

57
o
* t
-
i
e
£ B

Flgure 15: Panels braced Wlth Woodn clamp and spacer

Check alignment: Visually check the alignment of
each panel in relation to either the control line on
the leveling pad for the initial course of panels or to
the panel below in subsequent courses. Make
adjustments with a crowbar on the fill sides of the
panel (see figure below) so that the surfaces of
successive panel courses are aligned. Do not
attempt to adjust the panel by using the crowbar on
the front side, which can result in unacceptable
chipping or spalling.

0000
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Adjust panel base

Adjust panel base
to the rear

to the front

ADJUST PANEL ALIGNMENT
Figure 16: Adjusting panel alignment

Check horizontal level: The horizontal level of
each panel should be checked and adjusted in order
to assure a uniform appearance and even joints
throughout the structure. Small rubber shims are
provided to aid in leveling the panels.

Sight along

Direction of Construction panel tops

4 -ftlevel

VERIFY HORIZONTAL LEVEL

Figure 17: Verify horizontal level

As shown in the above figure, use a 4-ft. level to
verify that the new panel is level. Then sight back
along the tops of the panels to ensure that the new
panel is at the elevation of the others in its course.

Correct any variations by lifting the panel slightly
and inserting rubber shims in the horizontal joint at
the panel base. Recheck the horizontal spacing
and alignment after any such adjustment.

Set batter: Panels must be given a slight batter, or
tilt, toward the backfill in order to compensate for a
subsequent outward movement, which occurs
during backfill placement and compaction. This
movement will tend to push the panel to a true
vertical position. Measure batter using a 4-ft. level.

14



See the figure below.

Figure 18: Set panel batter

Set the batter by pulling back on the top of the
panel from the fill side. To maintain the batter, drive
one wooden wedge from the face of the structure
into each of the short horizontal panel joints at the
shoulder of the panel and clamp the panel to the
adjacent panels (see Erecting the Initial Panel
Course).

The wooden wedges should remain in place
during the erection of three subsequent
courses but must be promptly removed. If
wedges are left in place for more than three
courses, removal will be diffi cult and spalling
can occur.

The amount of batter varies and depends on the
type and moisture content of the backfill, required
compaction, type of compaction equipment, and
length of the GeoStraps. A batter of %2 in. in 4 ft. is
generally used as a starting point. Coarse backfill,
such as crushed stone, may require less batter,
while fine backfill, such as sand, may require more.

Monitor the actual movement of panels during the
placement and compaction of each lift of backfill
and adjust the amount of batter according to field
conditions.

GeoMega® Construction Manual v2025.1

Vertical Alignment Check: During construction,
check the overall verticality of the structure daily
using a plumb bob. Make any changes in batter
necessary to assure that final verticality is within
tolerances (see specifications), in subsequent lifts of
panels.

ERECTION TOLERANCES

1 The overall vertical alignment tolerance, or
plumbness, from top to bottom of the
structure, shall not exceed % in. per 10 ft. of
height.

1 The maximum allowable offset between any
two panels shall not exceed 1 in.

9 Horizontal and vertical joints should be
uniform in appearance.

Vertical and horizontal alignment tolerance, and
plumbness, shall not exceed % in. when
measured with a 10-ft. straight edge on a
selected wall section. Vertical and horizontal
alignment should be checked at every course
throughout the erection process.

Corrective action should be taken immediately
when any of the specified tolerances are
exceeded.

DETAILED CONSTRUCTION
PROCEDURE

A. FOUNDATION PREPARATION

STEP A-1, Excavation: Excavate the site to the
depth and width specified on the Plans for the
length of the section to be built. Remove all
unsuitable material and replace it, as necessary,
with compacted fill as directed by the Engineer.

If required by the Specifications and as directed by
the Engineer, proof-roll the foundation to a density
suitable for the bearing pressure shown on the
Plans.

In the event of an over-excavation of the sub-grade,
the gradation, placement, and compaction of
replacement materialmust be approved by the

0000
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Engineer.

Evaluation and approval of foundation
suitability is the responsibility of the Engineer.
Any foundation soils found to be unsuitable
shall be removed and replaced with material
approved by the Engineer. The material shall
then be compacted, as directed by the
Engineer, to a density suitable for the applied
bearing pressure as shown on the Plans,
Specifications, and Contract Documents.

Foundation evaluation and control are critical;
the behavior and performance of a GeoMega
structure is largely dependent upon the
foundation on which the reinforced volume is
placed.

STEP A-2, Drainage System(s): Install drainage
systems as required by the Plans and
Specifications or as directed by the Engineer.

STEP A-3, Leveling Pad: An unreinforced smooth
finish concrete leveling pad is formed and cast at
each foundation elevation. Leveling pads have
nominal dimensions of 6 in thick by 1 ft wide and
are cast using a minimum 2,000-psi, 28-day
compressive strength concrete. Leveling pads
should cure for a minimum of 12 hours before the
setting of panels.

Leveling pads must be cast to the design elevations
as shown on the Plans. The allowable elevation
tolerances are +0.01 ft (1/8 in) and —0.02 ft. (1/4 in.)
at design elevation.

An improperly placed leveling pad can result in
subsequent panel misalignment and decreased
wall construction productivity.

If the Plans call for the structure to have a step-up
in elevation, pour the higher leveling pad so that its
surface is 1.23 or 2.46 ft. above those of the lower
pad depending on the Plans. Leave a 12-in.
maximum (9-in. typical) gap between the higher
pad and the start of the lower pad at the step-up
location (see figure below).

GeoMega® Construction Manual v2025.1

indicated
on plans

TN o
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LEVELING PADS AT PANEL STEP UP

Figure 19: Leveling pad at panel step-up (Square panel type shown
here, similar for other panel types).

STEP A-4, Wall Line: On the leveling pad,
establish a layout line (LOL) for the face of the
structure. This may be different than the wall's LOL
given in the contract documents.

B. ERECTING THE INITIAL PANEL COURSE

STEP B-1, Panel Placement: Panel layout usually
begins at the lowest leveling pad or a fixed point
such as a corner or existing structure (see figure
below). Place the first panel (1), this may be a full
or half height panel, on the leveling pad. Check the
horizontal level and shim as needed. Align the face
of the panel along the layout line. Using bracing in
addition to wooden wedges at the base of the
panel, set the batter for the panel.

Throughout construction it is of utmost
importance that the panel type and number of
tie strips of each panel match the requirements
as shown on the approved Plans.
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Bearing pads are not used under the first course of
panels between the leveling pad, unless specifically
shown on the Plans or separately authorized in
writing by Geoquest USA. If needed, only rubber
shims may be used to shim between the leveling
pad and first course of panels. Permanent wood
shims are not permitted at any point in the
structure.

Brace the initial course of panels by securing one
(Cruciform and Square panel types) or two
(Rectangular panel type) adequate lumber
brace(s) to each full height bottom panel and to
any panel taller than 3ft. External bracing is not
required on subsequent courses.

Panels should be free of any surface defects that
may occur in transportation, unloading, or storage
at the construction site, including:

1 Chipped or broken front corners.
1 Permanent stains on exposed face.
9 Acrack in the panel’s exposed face.

These panels may be repaired before they are
used in the structure.

Any repairs to panels must be completed to the
satisfaction of the Engineer.

Panels must be braced as shown in B-3 prior to
releasing the crane from the panel.

STEP B-2, Second Panel Placement: Place the
second panel (2) on the leveling pad and place a ¥
in. spacer between it and panel (1) (see figure
below). These spacers should remain in place until
the wall is backfilled to the height of the half size
panels. Spacers must be used during panel
erection. Spacers are supplied by the Contractor
and may be fabricated from any available % in.
material.
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Direction of construction ——»

Note: Numbers in squares
show order of placement

Full panels

ol

T
Concrete f 3/4" Spacers Wood wedges
leveling pad (typ.) (typ.)

PLACEMENT OF PANELS IN INITIAL COURSE

(Bracing is not shown for illustrative purposes.)

Figure 20: Placement of initial panel course (Square panel type
shown here, similar for other panel types).

STEP B-3, Setting Panel Batter: Set the panel's
batter as before. Wooden wedges are used
temporarily at the panel shoulders to set batter in
the panels. These wedges must be removed once
the wall is three panels high. Clamp the panel to
panel (1) as shown below. Tighten clamps
sufficiently to hold the panel in position without
movement.

Figure 21: Panels secured with a clamp.
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shown with two braces per A panel).

Bracing must remain in place until the braced

Figre 22: Braced iniial course of panels (Rectangular panel type

panel has all the GeoStraps attached and the

backfill has been placed and compacted up to

the top of the braced panel.
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BRACED INITIAL COURSE OF PANELS
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manner and site back along the tops of the full
height panels to assure that each new panel is at
the elevation of the others in that course (See
Overview > Check Alignment). After ten panels
have been set, recheck the wall’s alignment by
sighting along the wall face. Adjust panels if
needed to obtain a true line.

C. JOINT MATERIALS

STEP C-1: Joint materials are installed only from
the backfill side of the structure only. Geotextile
prevents the loss of fine backfill particles while
allowing the structure to be free draining. Bearing
pads prevent concrete-to-concrete contact between
facing elements vertically.

1 Geotextile is affixed to the backfill side of
both the vertical and the horizontal panel
joints (see figure below) using several dabs
of a contact adhesive.

i The adhesive provides a temporary
attachment for the geotextile and should be
used sparingly. It is not recommended that
the geotextile be glued solid to the back of
the panel. Geotextile is not generally
required at the base of the wall where the
panel rests on the leveling pad.

1 Bearing pads are placed in grooves on top
of each panel. Thickness and/or quantity at
various levels within the structure may differ
and must be in strict accordance with the
Plans.

Bearing pads are designed to compress during
the construction process. The initial joint
created by the bearing pads may decrease in
size to accommodate the specified design width
when the wall is completely constructed.

Figure 23: Panel bracing

STEP B-4: Place a third panel (3), aligning the
panel with the control line and use a ¥%-in. spacer to
ensure spacing. Check the horizontal level of the
panel and shim as necessary. Set the panel’s
batter.

STEP B-5: Continue setting the panels in this
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1'- 0" typical

Bearing Blok
horizontal joint

material (typ.)

™~

Foam joint
material -k
(may not be ]
required)

Filter cloth

(Not to scale - joint spacing expanded for illustration)

JOINT MATERIALS

Figure 24: Joint material (Cruciform and Square panel types).

Foam joint
material o
(may not be 1'- 0" typical
Bearing Blok required) L
horizontal joint [
materil Filter cloth

(Not to scale - joint spacing expanded for illustration)

JOINT MATERIALS

Figure 25: Joint material (Rectangular panel type).

D. BACKFILLING

The constructability and performance of a
GeoMega structure directly relates to the quality of
the Select Granular Backfill and to the manner in
which it is installed.

Prior to placing the Select Granular Backfill, the
Contractor shall certify to the Engineer that the
material conforms to the requirements stated in the
Plans, Specifications, and Contract Documents for
GeoMega structures.

Select Granular Backfill material to be used in
the reinforced volume must be tested and
shown to strictly conform to the Specifications.
Material, which does not conform, cannot be
used as Select Granular Backfill.
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STEP D-1: Place and compact initial lifts of Select
Granular Backfill up to the bottom row of panel
recesses (Figure 26). Note that the uniform loose
thickness placement of each lift of backfill material
must not exceed 12 in. The level of the compacted
backfill should be 2 in. above the GeoStrap level. In
order to avoid pushing the braced panels out of
alignment, initial lifts of backfill are neither placed
nor compacted against the back of the panels.

Only after the first layer of GeoStraps has been
inserted into the panel recesses as detailed in
Section E, and a lift of backfill placed and
compacted over the strips can backfill then be
placed and compacted against the back of the
panels illustrated in Figure 27.

Compact each backfill lift using a large smooth-
drum vibratory roller except within a 3-ft. zone
directly behind the panels where a small hand-
operated vibratory compactor must be used to
avoid undue panel movement.

After compaction has taken place, check wall
alignment visually and with a level adjust panels as
necessary.

Do not backfill against panel
until connecting first layer of strips
and backfilling over them

FIRST COURSE OF BACKFILL

Figure 26: First course of backfill.
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SECOND COURSE OF BACKFILL

Figure 27: Second course of backfill.

The gradation of the Select Granular Backfill should
be tested periodically during construction to assure
compliance with the Specifications. This gradation
testing should be performed for every 2,000 cubic
yards of material placed and/or whenever the
appearance or behavior of the material noticeably
changes.

Immediate gradation and moisture testing is
required if either excessive panel movement or
backfill pumping occurs during construction.

STEP D-2, Compaction: Large smooth-drum
vibratory rollers are used to accomplish mass
compaction of Select Granular Backfill materials,
except for fine uniform sands.

Sheep foot Rollers are never to be used for
compaction of Select Granular Backfill.

Fine uniform sands, which contain more than 60
percent passing a No. 40 sieve used for Select
Granular Backfill, must be compacted using a
smooth-drum static roller.

Vibratory compaction equipment should not be
used to compact fine uniform sands.

Compaction within 3 ft. of the back face of the
panels shall be achieved by at least three
passes using a lightweight mechanical tamper,
roller or vibratory compactor. Compaction
testing should not be performed in this 3-ft.
zone.
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At a minimum, Select Granular Backfill material
must be compacted to 95% of maximum density,
per AASHTO T-99, methods C or D (with oversize
correction as outlined in Note 7).

If 30% of the Select granular Backfill material is
greater than % in. in size, AASHTO T-99 is not
applicable. For such material, the acceptance
criterion for compacting is either a minimum of
70% of the Relative Density of the material as
determined by ASTM D-4253 and D-4254, or a
Method Specification based on a test
compaction section which defines the type of
equipment, lift thickness, number of passes of
the specified equipment and placement
moisture content.

Moisture content of Select Granular Backfill
material during placement should be approximately
1% to 2% less than its optimum moisture content.

The minimum frequency of compaction testing
shall be one test per lift of Select Granular
Backfill material placed. Test locations are
determined by the Engineer.

STEP D-3, Grading: At the end of each day’s work,
backfill must be graded to slope away from the
back of the panels in order to divert water runoff
from the structure area.

Failure to properly grade the backfill can result
in excessive water in the Select Granular
Backfill and cause subsequent movement of the
panels beyond alignment tolerances.

E. PLACEMENT OF GEOSTRAPS

STEP E-1: Place GeoStraps on the compacted
backfill. Position strips perpendicular to the facing
panels, unless otherwise shown on the Plans.
Geostraps are cut in the yeld to the lengths
required by the design of the structures. The
required length per connection is calculated by 2
times the design length plus 3 ft (0.9 M) to account
for the length of the geostrap inside the recess.

A threading device consisting of a wire or banding
material may be used to pull the geostrap through
the recess (see the following Figures).
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GeoStraps may be rolled up and tied or placed over
the top of the panels:

Figure 31

Develop a method for keeping the GeoStraps
anchored and pat on the backyll. Either of the
following methods may be employed, or a project
speciyc method may be developed by the
contractor. Refer to GEOSTRAP ANCHORING
METHODS.

1 Prepare a small trench or holes at the free
ends of the GeoStraps and secure the end
of the GeoStrap with a nail/stake, or backfill
in the depression to create a taut condition.

1 Staple the GeoStraps to an anchored piece
of timber and place backfill on top of the
strapping while held taut by laborers using
hand tools. The timber needs to be removed
as backfill is being placed.

Figure 29

Figure 30 Figure 32
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Figure 33

GeoStraps should be very tight and have no slack
at this point, allowing backfill to be placed at the
end of the GeoStraps for continued tightening (see
below)

Figure 34

In speciyc, limited situations it may be necessary to
skew a GeoStrap from its design location
(perpendicular to the facing panel) in either the
horizontal or vertical plane. For skewing in the
horizontal plane, a special connection device is
needed.

Design of the GeoMega structure is based on
the perpendicular placement and connection of
GeoStraps, unless otherwise detailed on the
Plans, and on installation of the correct density
and length of strips to each panel.
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The placement of any GeoStrap in a skewed
manner, unless shown on the Plans,
Specifications, and Contract Documents, must
be authorized in writing by Geoquest USA prior
to placement in the field.

In speciyc, limited situations, it may be necessary
to use an alternate device to attach the GeoStrap to
the panel. The figure below provides the special
connection that will be used for such cases:

STAINLESS STEEL EYE NUT

. 5/8" STANLESS STEEL HILT HyA
|/ ASHESIVE ANCHOR EVBEDDED 4 1/2°

INSTALL AS FER MANUFACTURER

RECOMMENDATIONS

CEOSTRAP . Ll

BACK FACE OF PRECAST PANEL N

-

Figure 35

STEP E-2: Dump backfill onto the GeoStraps so
that the toe of the backfill pile is 3-4 ft. from the
panels. Spread the backfill by pushing the pile
parallel to the panels and wind rowing it toward the
panels and toward the free end strips. If GeoStraps
are long, a second load may be required to backfill
to the ends of the strips. If so, dump and spread
this load only after spreading the first. Continue to
backfill to the full height of the half panels (Figure
27).

Metal tracks of earthmoving equipment must
never come in contact with the GeoStraps.
Rubber-tired vehicles, however, can operate
directly on the exposed GeoStraps if backfill
conditions permit and care is exercised.

STEP E-3, Step-up: If required to make a step-up
in elevation of the wall, use the following procedure.

Mark a wall layout line on the upper level pad to
establish a wall-face control line. Place the next
required panel along the control line, spaced % in.
set its batter and brace if necessary. Then continue
construction of the upper course using the
procedure used on the lower level.
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Direction of Construction

SEQUENCE OF PANEL PLACEMENT AT STEP-UP

Figure 36: Sequence of panel placement at leveling pad step.

F. CONSTRUCTING SECOND AND
SUBSEQUENT COURSES

STEP F-1: Only after the backfill has reached the
top of the half-height panels can construction of the
second course begin. Throughout construction,
panels should only be set after backfilling and
compaction to grade have been completed.

Placing any panel atop a panel, which has not
been completely backfilled can create an
unstable situation, and lead to misalignment of
panels, and is strictly prohibited.

Begin the second and subsequent courses of
panels at the end of the wall where construction
began (Figure 37).

STEP F-2: Remove the two shoulder clamps
holding A panels (2) and (4) to B panel (3). As each
course proceeds, remove only two clamps at a time
to allow for setting of each new panel. To prevent
concrete-to-concrete contact at horizontal joints, set
two bearing pads onto the top edge of panel (3).
Refer to Figure 37.
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Direction of construction

¥

Note: Numbers in squares
show order of placement.

I
| fi02] | fio3 L
YT 2w

-
PLACEMENT SEQUENCE FOR SECOND COURSE

Figure 37: Placement sequence for second course.

STEP F-3: Set A panel (101) onto half-height panel
(2) (Figure 37), centering the panel to ensure equal
vertical joints and matching the panels front face to
that of panel (2). Set the batter of the panel the
same as the first course using wedges at the ear.
Clamp the new A panel (101) to the initial course
panels (1) and (3). Don’t over tighten the clamps as
they may remove the batter set in the panel (101).

STEP F-4: Remove the next pair of clamps; place
bearing pads onto the half panel (4); and set A
panel (102) onto it. Match the face of the panel just
placed to that of the panel below and set its batter.
Clamp the panel (102) to adjacent panels (3) and

(5).

Continue to set A panels in the same sequence. As
the work proceeds, check the wall's alignment
frequently. Install joint materials as in Step C.

STEP F-5: When the course of panels is complete
and after vertical and horizontal geotextile has been
installed, place backfill in lifts according to the
Plans, Specification, and Contract Documents up to
2" above the tie strip level. Figure 38 illustrates the
sequence for backfilling the second and
subsequent courses.
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STEP F-6: After backfilling, recheck the batter and

. alignment of the wall, then place and connect the

- of full panels . next layer of GeoStraps as in Step E.
(bracing not shown for clarity)
B Top row of tie strips, STEP F-7: Backfill up to the top of the A (full)

first course of full panels panels of the initial course and the bracing can now
be removed. If after backfilling to the top of the A
panels, panels of the initial course did not become
almost vertical, or if panels have gone beyond the
vertical, adjust the amount of batter in the second
course so that the third row will become vertical

after backfilling.

3 I8 et TS i i SO -
SEszo8E, onogi\?go?o%%o%g@?o% Placement and compaction of part or all of a berm
or an embedment at the lower front surface of the

1) Backfill from tops of half panels structure can begin (Figure 39).
up to next row of tie strips

N—

Top of first
course of
full panels

2) Backfill to tops of full panels

Top row of tie strips,
second course of Original
full panels and finish
grade

(b) Embedment

WALL TOE PROTECTION
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LT 5y € |85 750 oUN P& T 0 =88
) 4
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Figure 39: Wall toe protection.

GeoMega structures with a leveling pad at or above
existing grade requires placement of an earth berm
as toe protection along the face. Structures with a
BACKFILL LEVELS leveling pad below existing gr_ade require the

placement of an embedment in front of the wall.
Figure 38: Backfill levels. The height of the berm or the depth of the
embedment is shown on the Plans.

3) Backfill up to next row of tie strips
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The berm or embedment must be placed
immediately to prevent erosion before the wall
reaches 50% of its height or 20", whichever is less.

STEP F-8: When backfill reaches the top of the
initial course of full panels (which is halfway up the
second course), begin placing the next course of
panels.

Repeat steps F-1 through F-5 for panel installation,
backfill placement and compaction, GeoStrap
installation, and placement of horizontal/vertical
joint materials. Follow these same procedures for
the second and subsequent panel courses until the
structure is ready to be topped off. No external
panel bracing is required for second or subsequent
courses, however bracing may be used on all
subsequent courses, if practical, to assist with
maintaining batter and wall alignment as well as
providing additional stability to the structure during
the construction process.

After the erection of each course of panels, the

wooden wedges of that course and the two courses

below it should be checked to ensure that they are
securely seated.

At least two, but no more than three rows of
panel wedges should remain in place at all
times during erection. When construction is
complete, all wedges must be removed.

Panel batter should be checked after backfilling
each course with necessary adjustments made in
subsequent courses to ensure plumbness.

Quality control requirements for Select Granular
Backfilling, including density and placement
moisture, are the same for the second and
subsequent courses as for the first course, unless
otherwise indicated in the Plans or Specifications.

G. COMPLETION OF THE WALL

STEP H-1: In placing top course panels, the
construction sequence continues as previously
outlined. However, top course panels have either a
flat or a sloping edge and may be supplied in
varying heights to meet finished-elevation
requirements. Refer to the Plans for the location of

GeoMega® Construction Manual v2025.1
specific top panels.

STEP H-2: After backfilling is complete, remove all
clamps and wooden wedges from the structure.

STEP H-3: Install top wall treatment, if required.
Several types are commonly used:

1 Cast-in-place: If required, rebar for
connection will protrude from top panels. All
necessary attachment details for a barrier,
coping, parapet, or paved ditch will be
shown in the Plans.

91 Precast coping: If approved, precast coping
will be supplied. Attachment details will be
shown in the Plans.

9 Plain: The top of panels will remain exposed
with no further treatment necessary.
Sometimes called stepped-top.
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GEOSKEW: HOW TO SKEW THE
GEOSTRAPS

In some cases, when a GeoMega solution is
designed, the GeoStraps cannot be placed
perpendicular to the facing in some areas because
of obstructions in the reinforced zone or geometry
of the wall. A solution using a sling and connection
piece is used to skew GeoStraps.

Note: The GeoSkew system is only valid if the
angle (a) is 30 degrees or less.

COMPONENTS:

The components are a sling and two connection
pieces (Figure 40 and Figure 41):

Figure 40: Sling - "GeoLoop 65"

Figure 41: Two connection pieces

BASIC ASSEMBLY:
Insert the GeoLoop™ sling into the panel recess
(Figure 42):
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Figure 42

Assemble the two-part connection. The parts are
not identical. One piece has two winglets for the
sling. The other piece is smooth and will bear the
GeoStrap (Figure 43):

Figure 43

The sling is tightened with the deviation and the
assembled connection piece is placed inside the
GeoLoop (Figure 44):

Figure 44
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The GeoStrap is placed around the connection
ice (Figure 45):

Figure 45

The GeoStrap is pulled out backwards, aligning the
GeolLoop and the GeoStrap in the same direction,
see red arrow (Figure 46):

Figure 46

The red ribbon is used to attach the GeoStrap to
the connection piece with a simple knot (Figure 47):

Figure 47
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Note: The GeoSkew system is only valid if the
angle (a) is 30 degrees or less. In the Figure
below, (a) is the angle between the perpendicular
to the facing and the imposed deviation of the
GeoStrap (Figure 48):

Figure 49

Place the two branches of the GeolLoop parallel
and in the axis of the needle (Figure 50):

~

Figure 50

Pull the GeoLoop through the recess (Figure 51):

Figure 48

ON-SITE ASSEMBLY:
Insert the needle in the recess (Figure 49):

Figure 51

CO00
essse GeoqQuesT 28



GeoMega® Construction Manual v2025.1

Place the two branches of the GeoLoop (Figure

Figure 54

Place the connection piece inside the GeoLoop
(Figure 55):

Figure 52

Assemble the connection piece (Figure 53 and
Figure 54):

Figure 55

Figure 53
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Place the GeoStrap around the connection piece Place a wooden peg to secure the angle and to

(Figure 56): place the GeoStrap horizontally, before backfilling
operations (Figure 58 and Figure 59):

3 A S R

Figure 56

With the help of the GeoStrap, skew the strap to
the final position and balance the two branches of
the GeolLoop outside of the recess (Figure 57):

Figure 58

Figure 57
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Figure 59

Anchor the free end of the GeoStrap as it is done
for unskewed GeoStraps. Knot the red ribbon to
secure the GeoStrap on the connection piece
(Figu 60):

Figure 60
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Note: Once the GeoStrap has been anchored in
place with backfill on the free end, the wooden
peg may be removed (if required) by applying
upward force on the wooden peg. Care must be
taken so that the GeoLoop and the GeoStrap
are not damaged during this process. Adequate
backfill over the free end of the GeoStrap is
required so that the GeoLoop connection
remains aligned and tensioned after the
removal of the wooden peg.
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GEOSTRAP ANCHORING
METHODS

ANCHORING METHOD 1
Spread and compact backfill in lifts up to 1-inch
above the lowest level of GeoStraps.

Dig a 6-inch x 6-inch hole within 2 feet of the end of
the design length of the GeoStrap (Figure 61):

Figure 61

Lay the GeoStrap flat on the backfill and secure the
end of the strap with a nail or stake (Figure 62):

Figure 62
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Fill the hole and top of the GeoStrap with select
backfill (Figure 63): )

A%’ )

Figure 63

Begin backfilling with select backfill over the end of
the straps, and lightly compact to ensure the end of
the strap is secure. The GeoStrap should be very
tight and have no slac Figure 64):

Figure 64

Spread backfill to the back face of the wall panels.
Spread and compact the backfill in lifts to within 3
inches or 5 inches of the top of the half-height
panels. Place bearing pads and set the next course
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of panels (Figure 65):

Figure 65

Repeat the cycle of backfilling and compacting in
lifts, placing GeoStraps, geotextile, bearing pads,
and setting panels until the final wall height is
reached (Figure 66):

Figure 66

As each course is completed, remove the wooden
wedges from the panels in the course three levels

below. Set the top panels, place GeoStraps, and
complete backfilling and compaction. Remove all

wedges and clamps. Install concrete coping, traffic

barrier, or any cast-in-place concrete as required
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(Figure 67):

Figure 67

ANCHORING METHOD 2

Install the tensioning timber: Drill four holes in
16-ft long 2-in x 6-in (or 2-in x 8-in) timber and
stake down with 2-ft long steel forming pins. The
drill holes should be 1-inch clear of the far edge of
the timber to prevent it from tipping due to
tensioning of the GeoStraps. Four equally spaced
pins secure the timber in place (Figure 68 and
Figure 69):

Figure 68
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