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REPORT OF REVIEW THE REDI-ROCK PRECAST MODULAR RETAINING WALL SYSTEM
August 2022

HIGHWAY INNOVATIONS, DEVELOPMENTS, ENHANCEMENTS AND ADVANCEMENTS (IDEA)

The Redi-Rock Precast Modular Retaining Wall System has been evaluated in accordance with the IDEA
protocol. Key information regarding this system is presented in this final report of review. Comprehensive and
important details of the system’s components, design, construction and quality control measures are
presented in the “Summary Table of MSEW+ Program Input Parameters for Redi-Rock Retaining Wall System”
located at the end of this report and the Redi-Rock Submittal.

Applicant Information
Redi-Rock International, LLC

A subsidiary of ASTER BRANDS
Attn: Daniel Cerminaro, PE
2940 Parkview Drive
Petoskey, Michigan 49770

Ph: 866-22-8400
www.redi-rock.com

Review Summary

Following its initial review of the Redi-Rock Precast Modular Retaining Wall System & Concrete Modular Block
Unit Paired with Extensible Reinforcement submittal, the review team provided the applicant with a series of
comments, requests for clarification and additional analysis. The applicant has been thorough in its responses
and the review team finds that there are no outstanding issues that should be brought to the attention of
the transportation agencies. Rather, the agencies are encouraged to rely upon the Redi-Rock Precast
Modular Retaining Wall System & Concrete Modular Block Unit Paired with Extensible Reinforcement
submittal for projects where the Redi-Rock Retaining Wall System is proposed.

Submittal Checklist

The checklists used from the IDEA protocol for this evaluation are C1 — Initial Technical Evaluation Checklist for
Concrete Modular Block Paired with Extensible Reinforcement and C7 — Initial Technical Evaluation Checklist
for Concrete Modular Gravity Wall System. This is the first evaluation of the Redi-Rock Precast Modular
Retaining Wall System by either the HITEC or IDEA evaluation program.

Confidential Information

The applicant has the option to omit information from the version of its submittal that is attached to the final
report if it believes that such information is confidential. In such instances, the applicant will notify the review
team. However, for the Redi-Rock Precast Modular Retaining Wall System no information has been designated
by the applicant as confidential.
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System Description

Components
The Redi-Rock system comprises precast modular blocks conforming to ASTM C1776 Standard Specification for

Wet-Cast Precast Modular Retaining Wall Units. The system includes blocks of varying size and configuration,
which are machine-set in varying site-specific configurations to construct gravity retaining walls or paired with
strips of TenCate Miragrid reinforcement to construct mechanically stabilized earth (MSE) walls. The blocks
used in the gravity and MSE systems are compatible; allowing a single wall to transition between gravity and
MSE structures, depending on height, soils, and loading conditions. Other components include gravel core fill,
and geotextile filter.

Redi-Rock block units can be categorized into four broad categories: Solid, Hollow Core, Freestanding, and
Positive Connection (PC). All blocks (with the exception of half units) are 46% in (1172 mm) long and are either
18 in (457 mm) or 36 in (914 mm) in height. All Redi-Rock blocks are compatible with one another.

For MSE walls, after the Redi-Rock modular units are set in the wall, 12-inch-wide strips of Miragrid
reinforcement are positioned through the open unit core.

System History
The Redi-Rock Gravity Wall system was first developed in 1999. The founders of Redi-Rock owned a heavy civil

construction firm and were working on a project in Northern Michigan where they were presented with a
challenge to develop a new way to construct retaining walls. Owning several ready-mix plants, they were also
seeking new ways to use the concrete production from their plants. In early 2000, the first producer was
licensed by Redi-Rock. Since that time, Redi-Rock has grown into a network of over 120 licensed producers in
15 countries on 6 continents. Redi-Rock was the first to patent the large block retaining wall system, and
currently owns over 24 patents. There are millions of square feet of Redi-Rock retaining walls all over the
world, in applications ranging from residential to rail projects with E80 loading.

The original blocks that were developed were intended to be used as a gravity wall system. Not long after
developing the gravity wall system, it became necessary to have a reinforced wall system so that taller walls
could be achieved. The first version of the Redi-Rock reinforced wall system was called the 1AT system (AT
standing for Anchor Tail). The 1AT connection utilized a fiberglass rod and anchored tail to generate pullout
resistance of the geogrid from the facing units. In 2012, Redi-Rock engineers developed the current Redi-Rock
modular concrete MSE wall system. It involves casting a vertical core slot in the wall facing unit, thus creating a
weight independent connection for their MSE wall system. This wall system is called the Positive Connection
(PC) system, which is the MSE wall system referenced in this submittal.

The oldest Redi-Rock gravity wall was installed in 1998, in Petoskey, Michigan. The oldest MSE wall with PC
system was built in 2011 in Louisville, Kentucky. The tallest gravity wall is 25.5 feet in height and is located in
Nashville, Tennessee. The tallest PC Redi-Rock MSE wall in the US is 51.5 feet and is located in Kittrell, North
Carolina.

20f5



GEO-
INSTITUTE Advancing the geo-professional community”

System Properties
The following properties are reported by the applicant for Redi-Rock Precast Modular Retaining Wall System.

Soil reinforcement ultimate tensile strengths. The ultimate tensile strengths for the TenCate Miragrid
soil reinforcement are the minimum average roll values (MARV) as published by the reinforcement
manufacturer, TenCate. The AASHTO NTPEP independently measured ultimate strength values (NTPEP,
2019) indicate that the sampled products have a tensile strength that exceeds the manufacturer’s
MARVSs.

Soil reinforcement nominal tensile strengths. The nominal tensile strengths (Ta) for the Miragrid soil
reinforcement is computed as the ultimate strength (Tur-marv) divided by reduction factors for creep
(RFcr), degradation (RFp), and installation damage (RFp). The equation for this calculation is:

— Tult—MARV
RF .z xRFyxRF,;

Tal Eq 1

The AASHTO NTPEP independently measured creep reduction value (NTPEP, 2019) of 1.44 is used for a
75- and 1.45 is used for 100-year design life. The durability reduction factor is a function of wall fill
specifications, particularly pH limits. A durability reduction value of 1.15 or 1.3 is typical. The
installation damage reduction factor is a function of the wall fill properties (gradation, Dso, angularity,
etc.) and placement techniques. Recommended values are presented for two wall fills with maximum
gradation sizes 1 % -inch, and 3/8-inch sieve.

Soil reinforcement-facing unit connection capacity. The connection capacities of the Miragrid
reinforcement and Redi-Rock PC units have been evaluated by short-term connection strength testing.
The long-term Miragrid creep reduction factor was used to evaluate the long-term connection
strength.

Reinforcement Pullout and Interface Shear. Independent pullout test results are as presented in
Appendix Tab 1.2.7. Testing was performed on Miragrid reinforcement in general accordance with
ASTM D 6706. The tests were performed on a range of soils (i.e., silty sand, and #57 stone base). Based
on these results, an F* equal to 0.8 tan¢, and a value equal to 1.0 may be used for reinforced backfill
consisting of silty sand or #57 stone and in the absence of project-specific pullout testing.

The interface shear friction angle was determined from direct shear tests in general accordance with
ASTM D 5321. A copy of the interface direct shear test report is provided in Appendix Tab 1.1.10.
Based on the test results the interface friction coefficient (p) is equal to 0.8 for silty sand (SW) and
equal to 0.9 for #57 stone.

System Innovations
This IDEA evaluation concurs with Redi-Rock that their system provides the following innovations:

e Rounded interlocking shear knobs and groove. The top of each block (excluding top blocks)
incorporates a pair of rounded dome-shaped knobs which interlock with the shear groove cast into the
bottom of the overlying blocks. This provides robust unit-to-unit interface shear capacity, as well as
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easy positioning during construction, and the ability to easily create curves. The forming system allows
for the size and the location of the shear knobs to be varied, resulting in various options for overall
wall batter, including 0°, 1°, 5° (standard), 27.5°, and 43°.

e Positive Connection geogrid reinforcement connection. The Positive Connection (PC) system provides a
geogrid reinforcement connection between geogrid soil reinforcement and precast concrete facing
units that is independent of normal load and utilizes a significant proportion of the full tensile strength
of the geogrid.

Reviewer Comments
Following its initial review of the Redi-Rock Precast Modular Retaining Wall System submittal, the review
team provided the applicant with 34 comments and requests for clarification. The applicant has been
thorough in its responses and the review team finds that there are no outstanding issues that should be
brought to the attention of the transportation agencies. Rather, the agencies are encouraged to rely upon
the final Redi-Rock Precast Modular Retaining Wall System submittal for projects where the Redi-Rock
System is proposed.

Closing

An update technical evaluation should be performed for the Redi-Rock Precast Modular Retaining Wall
System in five years (i.e., August 2027) or upon notice that a significant modification of the system has
been made. For details regarding update technical evaluations and other guidance for the use of technical
evaluations by transportation agencies, go to https://www.geoinstitute.org/special-projects/idea.
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Summary Table of MSEW+ Program Input Parameters for the REDI-ROCK Retaining Wall System

Geogrid Soil Reinforcement

Data / Geogrid 5XT 8XT 10XT 20XT 24XT
Ture (Ib/ft) 4,700 7,400 9,500 13,705 27,415
Durability 5<pH<8 1.15 1.15 1.15 1.15 1.15
Reduction Factor, 4.5<pH<5 1.30 1.30 1.30 1.30 1.30
RFo 8<pH<9 1.30 1.30 1.30 1.30 1.30
Installation 100%1_11'25_';:_" Dso 1,59 1,59 1.55 1.49 1.40
Damage Reduction =
Factor, RFip 100% < 3/8-in.; Dso 1.10 1.10 1.10 1.10 1.10
<#4
Creep Reduction 75 years 1.44 1.44 1.44 1.44 1.44
Factor, RF¢ 100 years 1.45 1.45 1.45 1.45 1.45
Coverage Ratio 0.250r0.50 || 0.250r0.50 || 0.250r 0.50 || 0.250r 0.50 || 0.25 or 0.50
Friction Angle Fine ;an\g:adlum 0.8 tang 0.8 tang 0.8 tang 0.8 tang 0.8 tang
along geogrid-soil Well-graded sands
Interface, p sand & gravel’ ’ 0.9 tang 0.9 tang 0.9 tang 0.9 tang 0.9 tang
Pullout Resistance Sands® 0.8 tang 0.8 tang 0.8 tang 0.8 tan@ 0.8 tang
factor, F* Gravels® 0.8 tang 0.8 tang 0.8 tang 0.8 tang 0.8 tang
Scale-effect Sands® 1.0 1.0 1.0 1.0 1.0
correction factor, a Gravels® 1.0 1.0 1.0 1.0 1.0
Depth/height = 2.44 or 3.38 ft / 1.5 ft
Facia Geometry and Unit Weight': Horizontal distance to center of gravity = 1.18 or 1.71 ft
Average unit weight of block = 143 Ib/ft?
Connection Strengths: CR¢
c° (Ib/ft?) 5XT 8XT 10XT 20XT 24XT
75-Year Design 0 0.583 0.583 0.569 0.556 0.479
CRult
100-Year Design 0 0.579 0.579 0.566 0.552 0.476
Connection strength reduction factor, RFq4 1.15 1.15 1.15 1.15 1.15
Creep Reduction Factor, RF® 1.0 1.0 1.0 1.0 1.0

@ Predominant material
b Scale-effect Correction Factor has been eliminated from the FHWA 2022 MSE Design manual
¢ Normal pressure (lb/ft2) Redi-Rock connection is independent of normal load
dMSEW program term (CRer = Tere/Tuit)
e The values for CR forinput into MSEW include a reduction factor for creep and the geogrid lot strength. RF4 is not included in the
value of CR.r as MSEW includes this reduction factor separately.

f Facia geometry and unit weight in this table are for the PC system.

6 of 5







TABLE OF CONTENTS

Introduction
Section 1: ERS Components
1.1 Facing/Gravity Unit
1.1.1 Unit Innovation
1.1.2  Types of Units

1.1. nit Specification
1.1.4 Unit-Unit Connection Details
1.1. nit Dimensions. Toleran nd Reinforcemen

1.1.6 Unit Fabrication

1.1.7 _Unit Compressive Strength

1.1.8 Unit Density and Absorption

1.1.9 Unit Air Content

1.1.10 Unit-Unit Shear

1.1.11_Unit Shear, Alignment, and Bearing Devices

1.1.12 Filter Considerations

1.1.13 Aesthetic Facing Options

1.1.14 Limits Due to Curves and Corners
1.2 Extensible Reinforcement

1.2.1 Reinforcement Innovation

1.2.2 Types of Reinforcement
1.2.3 Reinforcement Specifications

1.2.4 Reinforcement NTPEP Report
1.2.5 Facing-Reinforcement Connection

1.2.6 Connection Strength Testing
1.2.7 Reinforcement Pullout Testing

1.2.8 Soil-Geosynthetic Interface Shear Testing
1.3 Other Components

1.3.1 mponent Innovation
1.3.2 Reinforced & Retained Fill Sail
1.3.3 Drainage

1.3.4 Coping

1.3.5 Traffic Barriers
1.3.6  Slip Joints
Section 2:  ERS Design
2.1 Design Methodology
2.1.1 _Design Innovation
2.1.2 Design Methodology
2.1.3 _Addressing Obstructions
2.2 Design Examples

2.2.1 Gravity Example Calculations
2.2.2 MSEW Exampl lculation




Section 3: Construction
3.1 Construction Procedures
3.1.1  Construction Innovation
3.1.2 Construction Manual
3.1.3 Unit Installation
3.1.4 Facing and Reinforcement Installation at Curves and Corners
3.1.5 Maintaining Alignment
3.1.6 Placing Reinforced and Retained Fill
3.1.7 _Erosion Control During Construction
1.8 Installer Qualifications
Section 4:  Quality Control
41 Manufacturing
4.1.1 __Unit Manufacturing Quality Control
4.1.2 Reinforcemen li ntrol
4.1.3 Alignment Device Quality Control
4.2 Construction
4.2.1 Construction Quality Control
Section 5: Performance
5.1 Performance History
5.1.1 _Product History
5.1.2 Oldest Redi-Rock Structures (Gravity and MSE)
5.1.3 Tallest Redi-Rock Structures (Gravity and MSE)
5.1.4 Approvals

Appendices

Appendix: 1.1.5A Block Library
Appendix: 1.1.5B XL Reinforcing

Appendix: 1.1.10 Unit-Unit Interface Shear Test Reports
Appendix: 1.2.4 NTPEP Report

Appendix: 1.2.6A Unit-Geogrid Connection Test Report
Appendix: 1.2.6B In-Block Installation Damage Report

Appendix: 1.2.7 Reinforcement Pull-Out Test Report
Appendix:  1.2.8 Soil-Geosynthetic Interface Shear Test Report
: ix. 1.3.4 Coping Opti

Appendix: 1.3.5 Traffic Barriers

: lix. 1.3.6_Slip Joi

Appendix: 2.1.3 Obstructions

Appendix:  2.2.1  Gravity Wall Example Calculations

Appendix: 2.2.2 MSE Wall Example Calculations
Appendix:  3.1.2 Installation Guide

Appendix: 4.1.1 _Unit Manufacturin uality Control




INTRODUCTION

This document constitutes Redi-Rock International’s technical submittal document for evaluation
by the Federal Highway Administration’s Highway Innovations, Developments, Enhancements,
and Advancements (IDEA) program for Redi-Rock’s precast concrete modular gravity wall
system and Redi-Rock’s concrete modular block unit paired with extensible reinforcement.

The Redi-Rock system comprises precast modular blocks conforming to ASTM C1776 Standard
Specification for Wet-Cast Precast Modular Retaining Wall Units. The system includes blocks of
varying size and configuration, which are machine-set in varying site-specific configurations to
construct gravity retaining walls, or paired with strips of geogrid reinforcement to construct
mechanically stabilized earth (MSE) walls. The blocks used in the gravity and MSE systems are
compatible; allowing a single wall to transition between gravity and MSE structures, depending
on height, soils, and loading conditions.

Redi-Rock International, LLC is a subsidiary of Aster Brands, headquartered at 2940 Parkview
Drive, Petoskey, Michigan 49770. Redi-Rock manufactures the forming system and licenses the
product to independent producers.
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SECTION 1: ERS COMPONENTS

1.1 Facing/Gravity Unit

1.1.1  Unit Innovation
Redi-Rock was a pioneer in the large-format, precast modular block industry. Some innovations
and improvements over existing systems include:

e Rounded interlocking shear knobs and groove. The top of each block (excluding top
blocks) incorporates a pair of rounded dome-shaped knobs which interlock with the
shear groove cast into the bottom of the overlying blocks. This provides robust
unit-to-unit interface shear capacity, as well as easy positioning during construction, and
the ability to easily create curves. The forming system allows for the size and the
location of the shear knobs to be varied, resulting in various options for overall wall
batter, including 0°, 1°, 5° (standard), 27.5°, and 43°.

e Deep, robust face texture. Redi-Rock blocks are cast in a steel form with polyurethane
face mold, which results in over 5 in (127 mm) of relief in the face texture. With multiple
texture options available and several unique face molds per texture, this results in walls
that are not only structurally sound and durable, but also aesthetically pleasing.

e Multiple solid and hollow core units that interlock with each other. This allows the
designer to optimize gravity wall sections for design and construction purposes.

e Positive Connection geogrid reinforcement connection. The Positive Connection (PC)
system provides a geogrid reinforcement connection between geogrid soil reinforcement
and precast concrete facing units that is independent of normal load and utilizes a
significant proportion of the full tensile strength of the geogrid.

1.1.2 Types of Units

Redi-Rock block units can be categorized into four broad categories: Solid, Hollow Core,
Freestanding, and Positive Connection (PC). All blocks (with the exception of half units) are 46
Y8 in (1172 mm) long and are either 18 in (457 mm) or 36 in (914 mm) in height. All Redi-Rock
blocks are compatible with one another.

lid Block
Solid blocks are 18 in (457 mm) in height and either 28 in (710 mm), 41 in (1030 mm), or 60 in
(1520 mm) wide, having a face area of 5.75 ft* (0.53 m?). The differences in depth allow for
increasing width where necessary for wall stability, or optimizing when conditions allow. These
blocks are generally used in gravity applications.
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Figure 1 - Redi-Rock solid block

Solid blocks are available in bottom, middle, and top configurations. Bottom blocks, as the name
implies, are used for the bottom row of a wall, and do not have a shear groove, so that the
blocks sit in full contact with the bearing pad. Middle blocks, which are used throughout the
height of the wall, except for the bottom and top rows, have both shear grooves and shear
knobs, and thus engage with the blocks above and below. Top blocks are produced with a
recess on the top allowing soil to extend to the face.

Figure 2 - (left) top block, (middle) middle block, and (right) bottom block. All blocks
shown have a depth of 28 in (710 mm).

Solid blocks are available in half units, which are 22 13/16 in (579 mm) long. These are used
when the end of the wall must terminate vertically, and are useful when stepping the top or
bottom of the wall.

Figure 3 - (left) 28 in (710 mm), (middle) 41 in (1030 mm), and (right) 60 in (1520 mm) half
blocks
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Hollow-Core Retaining Blocks
Hollow-core retaining blocks are available in two types:

e 41in (1030 mm) hollow-core units that are essentially 41 in (1030 mm) solid blocks (as
described above) cast with a significant amount of concrete removed to reduce raw
material usage and shipping weight;

e and XL blocks that are 36 in (914 mm) high and available in 52 (1320 mm), 72 (1830
mm), and 96 in (2440 mm) widths.

The 41 in (1030 mm) hollow-core blocks can be used where 41 in (1030 mm) solid blocks would
otherwise be used (with the slightly reduced design unit weight accounted for in the design). XL
blocks are 36 in (914 mm) high and are used where the additional block width is required to
construct taller gravity walls. Each block provides 11.5 ft? (1.07 m?) of face area. Hollow-core
blocks are not differentiated into bottom, middle, or top units.

Figure 4 - (left) 41 in (1030 mm) hollow-core block and (right) 72 in (1830 mm) XL
hollow-core block

Freestanding Blocks

Freestanding blocks are textured on two sides (three sides for corner units) and are nominally
24 in (610 mm) wide. They are used where blocks will be exposed on both sides, such as a
parapet-type application, where a cap is used to finish the top of the wall, or in conjunction with
retaining blocks to construct corners. Freestanding blocks are available in bottom, middle, and
top configurations, as well as half blocks.

Figure 5 - Freestanding block
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Positive Connection (PC) Blocks

Positive Connection (PC) blocks are used to construct MSE walls. They are produced by casting
a 13 in (330 mm) wide slot into 28 in (710 mm) or 41 in (1030 mm) solid blocks. PC blocks are
available in bottom, middle, and top configurations. They are not available as half blocks.

Figure 6 - 28 in (710 mm) PC block with 12 in (300 mm) geogrid strip

1.1.3 Unit Specifications
Blocks are manufactured conforming to ASTM C1776, Standard Specification for Wet-Cast

Precast Modular Retaining Wall Units.

Blocks are manufactured of fresh, first-purpose, air-entrained, wet-cast concrete conforming to
the requirements of ASTM C94 and to the specifications listed in Table 1. Concrete used for the
manufacture of Redi-Rock blocks is normal weight and has a minimum 28-day compressive
strength of 4,000 psi (27.6 MPa).
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Table 1 - Concrete Mix Properties

Freeze Thaw  Minimum 28-Day Maximum Water Nominal Maximum Aggregate Class Air Content®

Exposure Class" Compressive Cement Ratio Aggregate Size Designation®
Strength?®

Moderate 4,000 psi (27.6 0.45 1in (25 mm) 3M 4.5% +/- 1.5%
MPa)

Severe 4,000 psi (27.6 0.45 1in (25 mm) 38 6.0% +/- 1.5%
MPa)

Very Severe 4,500 psi (30.0 0.40 1in (25 mm) 4S 6.0% +/- 1.5%
MPa)

Maximum Water-Soluble Chloride lon (CI') Content in Concrete, Percent by Weight of 0.15

Cement®®

Maximum Chloride as CI- Concentration in Mixing Water, Parts Per Million 1000

Maximum Percentage of Total Cementitious Materials By Weight " (Very Severe Exposure Class Only):

Fly Ash or Other Pozzolans Conforming to ASTM C618 25
Slag Conforming to ASTM C989 50
Silica Fume Conforming to ASTM C1240 10
Total of Fly Ash or Other Pozzolans, Slag, and Silica Fume® 50
Total of Fly Ash or Other Pozzolans and Silica Fume® 35

Alkali-Aggregate Reactivity Mitigation per ACI 201

Slump (Conventional Concrete) per ASTM C143(1O)

5in +/- 1%in (125 mm +/- 40 mm)

Slump Flow (Self-Consolidating Concrete) per ASTM C1611

18 in — 32 in (450 mm — 800 mm)

(1)

Exposure class is as described in ACI 318. “Moderate” describes concrete that is exposed to freezing and

thawing cycles and occasional exposure to moisture. “Severe” describes concrete that is exposed to
freezing and thawing cycles and in continuous contact with moisture. “Very Severe” describes concrete that
is exposed to freezing and thawing cycles and in continuous contact with moisture and exposed to deicing
chemicals. Exposure class should be specified by the owner/purchaser prior to order placement.

(2)Test method ASTM C39.
3)
Coarse Aggregates for Concrete.

(4)Test method ASTM C231.

Defined in ASTM C33 Table 3 Limits for Deleterious Substances and Physical Property Requirements of

(S)Test method ASTM C1218 at age between 28 and 42 days.
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(6)

shall be limited to no more than trace amounts (from impurities in concrete-making components, not

intended constituents.)

(7)The total cementitious material also includes ASTM C150, C595, C845, C1157 cement. The maximum

percentages shall include:

Where used in high sulfate environments or where alkali-silica reactivity is an issue, water soluble chloride

(a) Fly ash or other pozzolans in type IP, blended cement, ASTM C595, or ASTM C1157.
(b) Slag used in the manufacture of an IS blended cement, ASTM C595, or ASTM C1157.
(c) Silica fume, ASTM C1240, present in a blended cement.

(8)

the total weight of the cementitious materials.

9)

in a detailed and current testing program.

(1O)Slump may be increased by a high-range water-reducing admixture.

1.1.4  Unit-Unit Connection Details

Facing units are dry stacked in a running bond configuration. Unit to unit load distribution is

accomplished via the knobs and grooves cast into the tops and bottoms of the blocks,
respectively. This connection is discussed in more detail in Section 1.1.11.

Connection between the facing unit and reinforcement is discussed in Section 1.2.5.

1.1.5 Unit Dimensions, Tolerances, and Reinforcement
Nominal block dimensions are listed in the following table, along with acceptable manufacturing
tolerances. These are illustrated in the our block library in Appendix 1.1.5A.

Table 2 - Block Dimensions and Tolerances

Dimension

Block Type

Nominal Value

18 in (457 mm)

Tolerance

+/- 3/16 in (5 mm)

46 8 in (1172 mm)

+/-1/2in (13 mm)

28in (710 mm)

+/-1/2in (13 mm)

18 in (457 mm)

+/- 3/16 in (5 mm)

46 s in (1172 mm)

+/-1/2 in (13 mm)

40 ¥ in (1030 mm)

+/-1/2 in (13 mm)

18 in (457 mm)

+/- 3/16 in (5 mm)

46 8in (1172 mm)

+/-1/2 in (13 mm)

60 in (1520 mm)

+/-1/2 in (13 mm)

36 in (914 mm)

+/- 3/16 in (5 mm)

28 in (710 mm) Block Height
(solid and PC) Length
Width*
41 in (1030 mm) Block Height
(solid, hollow core, and PC) e
Width*
60 in (1520 mm) Block Height
Length
Width*
52 in (1320 mm) XL Block Height
Length

52 in (1320 mm)

+/-1/2 in (13 mm)

REDKROCK
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Width* 60 in (1520 mm) +/- 1/2 in (13 mm)
72 in (1830 mm) XL Block Height 36 in (914 mm) +/- 3/16 in (5 mm)
Length 46 % in (1172 mm) | +/- 1/2in (13 mm)
Width* 72 in (1830 mm) +/- 1/2 in (13 mm)
96 in (2440 mm) XL Block Height 36 in (914 mm) +/- 3/16 in (5 mm)
Length 46 % in (1172 mm) | +/- 1/2 in (13 mm)
Width* 96 in (2440 mm) +/-1/2in (13 mm)
Freestanding Block Height 18 in (457 mm) +/- 3/16 in (5 mm)
Length 46 8in (1172 mm) | +/-1/2in (13 mm)
Width* 23in (584 mm) - +/-1/2in (13 mm)
24 in (610 mm)

* Block tolerance measurements shall exclude variable face texture.

For freestanding blocks, depth varies between 23 in (584 mm) for Limestone and Cobblestone
texture and 24 in (610 mm) for Ledgestone texture.

Note that the block depths provided in the above table include the highly-textured block face,
which constitutes approximately 5 3% in (137 mm) of the total block depth. Block lengths are
provided for whole blocks. Half block length is 22 13/16 inches (579 mm).

Retaining blocks are tapered by 7.7° on each side to allow the blocks to form an outside
(convex) curve.

SHEAR KNOBS @
23 (584) OC, TYP.

Figure 7 - Block dimensions
Redi-Rock 18 in (457 mm) tall blocks and freestanding blocks are produced from plain

(unreinforced) concrete. Redi-Rock 36 in (914 mm) tall XL blocks contain steel bar
reinforcement. The reinforcement consists of a cage constructed from ASTM A615 No. 4, Grade
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60 bars. The basic concept is illustrated in Figure 8 and further detail is provided in Appendix
1.1.5B. Note that, if required, galvanized or epoxy-coated bars can be used. Centralizers are
used during production to maintain bar position. A minimum of 1 in (25 mm) of concrete cover
over all steel bars is required. Reinforcement calculations for XL block reinforcement are
included in Appendix 1.1.5B.

Figure 8 - XL (left) 96 in (2440 mm), (middle) 72 in (1830 mm), and (right) 52 in (1320 mm)
XL block reinforcing

Beside the reinforcing bars utilized in the XL blocks, the only other steel used in Redi-Rock
blocks are the lift hooks. These are utilized within the manufacturing plant for removing the
block from the form and moving it around the plant. They are also used at the project site for
lifting the blocks into position. They have no long-term use in the function of the completed
retaining wall.

1.1.6 Unit Fabrication

Redi-Rock precast modular block units are produced using first purpose wet-cast concrete.
Units are generally produced within enclosed environments at precast and ready-mix facilities.

All retaining units are cast face down in steel forms with interchangeable polyurethane liners
cast from natural stone. Once the units have been set, for the 18 in (457 mm) high category, the
spring-loaded doors can be released and rotated to the open position.

In the case of 36 in (914 mm) high XL blocks, a series of jacks are used to eject the two sides of
the forms which then slide along a rail system to provide working space.

Once all doors are opened, the blocks are lifted from the forms vertically and rotated 90° before
being placed in curing/storage.

1.1.7 Unit Compressive Strength
Concrete used in the production of Redi-Rock facing units must exhibit a compressive strength
of at least 4,000 psi (27.6 MPa) at 28 days, as measured on cylinder specimens in accordance
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with ASTM C39. For sites that are classified as Very Severe Exposure Class in per ACI 318,
minimum 28-day concrete compressive strength is 4,500 psi (30.0 MPa).

1.1.8 Unit Density and Absorption
Target unit density and absorption requirements are intended for dry-cast units and are thus not
applicable for wet-cast Redi-Rock blocks.

1.1.9 Unit Air Content

Concrete used in the production of Redi-Rock blocks is air-entrained to provide resistance to
freeze-thaw effects. Required air content range is dependent on exposure class as defined by
ACI 318. For moderate exposure, air content in the range of 4.5% +/- 1.5% is required. Where
exposure is severe or very severe, air content shall be 6.0% +/- 1.5%.

1.1.10 Unit-Unit Shear

Original interface shear testing was carried out in October 2011 to evaluate the
mechanical/frictional performance of the shear capacity for the 18 in (457 mm) high category
using Redi-Rock 28 in (710 mm) PC modular concrete blocks.

Two test series were run to establish the shear capacity of blocks using the standard 10 in (254
mm) dome and the reduced 6 % in (171 mm) dome, intended for use with the reinforced earth
system to achieve reduced batter walls.

For the 10 in (254 mm) dome, all tests were stopped prior to failure of the dome to reduce risk of
damage to laboratory equipment. In the case of the 6 % in (171 mm) dome tests, 4 shear
failures were recorded while the other 6 tests were stopped prior to failure of the dome to

reduce risk of damage to laboratory equipment. Original complete combined reports are located
in Appendix 1.1.10.

Design val for block ing the 10 in (254 mm me ar follow:

Peak Shear: S, = 6,061 + N tan 44° < 11,276 Ib/ft (S, = 88.45 + N tan 44° < 164.56 kN/m) Service
State Shear: S, = 3,390 + N tan 51° = 11,276 Ib/ft (S;; = 49.47 + N tan 51° = 164.56 kN/m)

REDKROCK 13
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10" (254 mm) KNOB INTERFACE SHEAR CAPACITY

12,000

{175.1) : * o Py T N
1

10,000 |
{145.9) |

B,000 |
{(116.8) |

6,000 |
(87.6)

4.000 / Pesk Shear, 5,

| o ! il
it B | = = Service Stte Shear, 5
= .|
2,000 | [
(29.2) ' ‘

Shear Capacity, Ib/ft (kN/m)

0 4,000 8.000 12,000 16,000 20,000
(58.4) {116.8) {(175.1) {233.5) {291.9)

Normal Load, Ib/ft (kN/m)

Figure 9 - Peak envelope for 10 in (254 mm) knob interface shear capacity

Design values for blocks using the 6 3 in (171 mm) dome are as as follow:

Peak Shear®: S,= 1,178 + N tan 54° < 10,970 Ib/ft (S, = 17.19 + N tan 54° < 160.1 kN/m)
Service State Shear®: S_, =616 + N tan 52° < 10,970 Ib/ft (S, = 8.99 + N tan 52° < 160.1
kN/m)

6.75" (171 mm) KNOB INTERFACE SHEAR CAPACITY

12,000
{175.1) |

10,000 |
(145.9) |

8,000 |
(116.8) |

5,000 |
(BT .6)

1
—— Peak Shear, 5,

— = Sendce Stale Shear S5

4,000
{58.4) |

Shear Capacity, Ib/ft (kN/m)

4,000 8.000 12,000 18,000 20,000
(58.4) {116.8) {(175.1) {233.5) {291.9)

Normal Load, Ib/ft (kN/m)
Figure 10 - Peak envelope for 6 3% in (171 mm) knob interface shear capacity

REDIROCK
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In preparation for the launch of the Redi-Rock 36 in (914 mm) high XL block range in 2018, third
party tests were carried out to determine the mechanical/frictional performance of the shear
capacity for the 36 in (914 mm) high category, using Redi-Rock 52 in (1320 mm) hollow-core
concrete block units.

The third party testing was performed by TRI Environmental, Inc. Austin, Texas 78733 in
December of 2017. See Test Report (TRI Log # 28156) in Appendix 1.1.10.

Subsequent tests were performed at the Redi-Rock test facility in Charlevoix, MI. The original
internal test report is included in Appendix 1.1.10 for reference.

Design values for the 10 in (254 mm) shear knob for the 36 in (914 mm) high XL block
range are as as follow:

Peak Shear Envelope:®©

S,m =4547 +Ntan44° (N <7,017 Ib/ft)
S, =8488 + Ntan22° (7017 Ib/ft < N < 16,118 Ib/ft)
S (max=15,000 Ib/ft (N = 16,118 Ib/ft)

INTERFACE SHEAR CAPACITY

20,000

. @
16,000 pe
& ®
‘ ‘//

12,000 = .
€ p 4 3
2 >
= *
.g ’
2 8,000 :
m
8
=
w

4000 |9

0
0 4,000 8,000 12,000 16,000 20,000

Normal Load, Ib/ft

Figure 11- Peak envelope for 36 in (914 mm) high XL block range knob interface shear
capacity
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A subsequent hollow core product was launched in 2020 to complement the 18 in (457 mm)
high category, the 41 in (1030 mm) hollow-core retaining block. The blocks were tested by
ASTER BRANDS at the internal testing facility in Charlevoix, Ml in accordance with ASTM
D6916 & NCMA SRWU-2. The full report is included in Appendix 1.1.10 for reference.

Design values for the 10 in (254 mm) shear knob for the 18 in (457 mm) high hollow-core
block are as follow:

Peak Shear Envelope:®

S,=5358 Ib/ft + N tan 37° < 12,906 Ib/ft
(Sp =78.2 kKN/m + N tan 37° < 188.3kN/m)

(kN/m)

INTERFACE SHEAR CAPACITY
(kN/m)
0 50 100 150 200 250
18,000 + . . , =
. 250
16,000 | =
o 14,000 * 200
3 12,000 £ o —
£ [ ¢ o 150
S 10,000 Spmaxy = 12,906 Ib/ft | ——
o - ® / (Sp(maxy = 188.3 KN/m)
S 8000 +4 ~
& ' / \ - 100
§ 6000
o r N\ Sy« = 5358 + N tan 37° Ib/ft
4,000 (Syny=78.2+ N tan 37° kN/m) | 5
2,000
0 +——— S S e 1t 0
0 4,000 8,000 12,000 16,000 20,000

Normal Load, Ib/ft
Figure 12 - Peak envelope for 18 in (457 mm) high 41 in (1030 mm) hollow-core block
knob interface shear capacity

The shear capacity results for each block/knob configuration are different. For stability
calculations it's important to utilize the specific results for the respective block/knob
configuration.

1.1.11 Unit Shear, Alignment, and Bearing Devices
Redi-Rock blocks are cast with lifting hooks on the top of the blocks and to the rear to provide

control while maneuvering the blocks on site. The blocks also incorporate forklift slots on the
sides to allow for movement and placement with skid-steer or forklift.
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The blocks comprise a knob (dome) and groove (trough) system, with a groove on the
underside of the blocks that engages with the spherical domes on the top of the blocks to
provide lateral resistance.

The blocks are dry stacked, with the knobs on the top of the units engaging with the groove on
the bottom of the next course of units. The block-to-block setback available with Redi-Rock is
controlled by the size and location of the shear knobs. While the 10 in (254 mm) diameter knob
and the 1 % in (41 mm) setback position is the most common configuration, Redi-Rock has
three different knob sizes and three different locations available.

e Five degree (5°) setback, the standard offered in the Redi-Rock range, is achieved using
the 10 in (254 mm) knobs.

e One degree (1°) setback, the standard offered in the Redi-Rock range, is achieved using
the 7 %2 in (190 mm) knobs.

e Zero degree (0°) setback, the standard offered in the Redi-Rock range, is achieved using
the 6 %4 in (171 mm) knobs.

The above mentioned setback options are available with the 28 in (710 mm), 41 in (1030 mm),
and 60 in (1520 mm) blocks and the 28 in (710 mm) (Shown in Figure 13) and 41 in (1030 mm)
PC blocks.
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Block Setback Options

Five degree (5°) setback

(Standard) 15" (381 mm) fs-b.g'l‘,i.}i‘li"i.}j'“’

.l__ 10" (254 mm)
4* (102 mm) LT diameter knob

4% (114 mm)

13 %" (340 mm)

Available with:
« 28" (710 mm) blocks, 41" (1030 mm) blecks, and 60" (1520 mm) blocks
* 28" (710 mm) PC blocks (shown here) and 41" (1030 mm) PC blocks

One degree (1°) setback
(Specialty) 133 @50 o) et
| | 7 142" (190 mm)
2" (51 mm) .. diameter knob
41" (114 mm)
13 3{,' (340 mm}
Available with:

o 28" (710 mm)blocks, 41" (1030 mm) blocks, and 60" (1520 mm) blocks
« 28" (710 mm) PC blocks (shown here) and 41" (1030 mm) PC blocks

Zero (0°) setback
(Specaty) 13%" (340 mm) ot i

6% (171 mm)
diameter knob

2" (51 mm)

-
M@

4%" (114 mm)

13 %" (340 mm)

Figure 13 - Standard block face batter options

REDIROGK

Move blocks forward during
installtion to engage shear
knobs (Typical)

Move blocks forward during
instalition to engage shear

knobs (Typical)

Move blocks forward during
Instalition to engage shear
knobs (Typical)
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Redi-Rock has two options for large batter retaining walls; both created by relocating the knob
further back on the blocks compared to our smaller batter walls (5° and less). There are two
knob locations further back on the block that create the 9 in (230 mm) setback block and the
planter block. Blocks made with knobs in either of these locations almost exclusively use 10 in
(254 mm) diameter knobs.

These options can be used to achieve taller gravity walls when the use of geosynthetic
reinforcement is:

e undesirable

e not feasible (will not fit within the required project retaining wall geometry)

e not economical

e not permitted

REDKROCK
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Block Setback Options

9" (230 mm) Setback Blocks

5 Setback = 9 3" (238 mm) ~—— Move blocks forward duri
22 %" (578 mm) (27.5° batter arfgre on wall) ’JI iy

[ instalition to engage shear
J | 10° 254 mm) —= | knobs (Typical)
4" (102 mm)

diameter knob

4% (114 mm)

13 %" (340 mm)

Available with:
. 41" (1030 mm) blocks (shown here) and 60" (1520 mm) blocks
* Not available in PC blocks

Planter Blocks

4" (102 mm)

i — Move blocks forward during
30" (762 mm) . Setback = 16 %" (422 mm) installtion to engage shear
10" (254 mm) . Eape (lypear)
diameter knob

-

4 %" (114 mm)

[S——

13 % (340 mm)

Figure 14 - Increased setback options

The block-to-block setback available with 36 in (914 mm) high Redi-Rock XL hollow-core
retaining blocks and the 18 in (457 mm) tall 41 in (1030 mm) hollow-core block, is controlled by
the location of the shear knobs cast into the blocks. The 3 %4 in (83 mm) setback for the 36 in
(914 mm) tall range, and 1 % in (41 mm) setback for the 18 in (457 mm) hollow-core range,
creates a 5° batter angle on the back of the wall which is consistent with the batter angle
created by the standard 18 in (457 mm) high Redi-Rock blocks with 10 in (254 mm) shear
knobs.

The alignment for the hollow-core range is indicated in Figure 15, portraying the 36 in (914 mm)
high Redi-Rock XL hollow-core retaining blocks.
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Block Setback

36" (914 mm) High XL Hollow-Core Retaining Blocks

16 3" (422 mm) _~—10" (254 mm) Setback = 3}" (83 mm) _~——Move blocks forward during
| { " shear knob (5" Batter Angle on Wall) installation to engage shear

4"(10L ) N ' s I‘ /_—\/ knobs (typical)
U T U

36" (914 mm)

Textured frace—

[
=

Figure 15 - Hollow-core range setback

1.1.12 Filter Considerations

A minimum 12 in (300 mm) drainage column should be considered in most applications, directly
behind the PMBs. Redi-Rock recommends the use of a non-woven geotextile separator to
prevent migration of fines into the free draining aggregate materials. For MSE applications (PC
system) the filters should be applied between geogrid layers. In the case of a granular wedge
installed behind the PMBs, it is also recommended to line the cut with a geotextile separator to
prevent native material migrating into the imported granular backfill. Figures 16 and 17 illustrate
the application of geotextile separators in gravity and MSE (PC system) applications.

21
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A
o SRR,
(O %
Drainstone (AASHTO No. 57 or equiv.) to
'A extend at least 12" (300 mm) behind blocks
2 Fill vertical core slot (in PC blocks) and wedge
SRR < between blocks with drain  one (Typical)
RERE rji R
o
g
Eanmate Non-woven geotextile fabric
i (If specified by Engineer based on site
e conditions)
A £l i ¥

Perforated sock drain
(As specified by Engineer)

Figure 16 - Use of non-woven geotextile separator for drainage column - 18 in (457 mm)
high blocks

Non-woven geotextile fabric

Reinforced zone soil

Q[ ' gl |'
\O\ f Non-woven geotextile fabric (If specified by Engineer)

Fill vertical core slot and wedge between

blocks with drainage aggregate (Typical)

\.6\ b=
E=x%1
4 Geogrid design length %lf

Drain (As specified by Engineer)

[ = - _—— Drainage aggregate Retained soll
f

Figure 17 - Use of non-woven geotextile separator for drainage column - PC system
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As the 36 in (914 mm) high XL range is a hollow-core system, the voids in the blocks should be
filled with drainstone such as AASHTO No. 57 or equivalent. A non-woven geotextile fabric
should be placed at the back of the 36 in (914 mm) high XL blocks and between drainstone and
retained soil (If specified by Engineer based on site soil conditions). Figure 18 illustrates how
this should be installed and incorporates a standard drainage column in the upper rows which
are composed of 18 in (457 mm) high Redi-Rock blocks.

Extend geotextile over
drainstone and below
surface materials

Drainstone (AASHTO Mo. 57 or
equivalent) to extend at least 12
inches (305 mm) behind 18-inch

Nor-woven geotextile high Redi-Rock blocks

fabric between adjacent
blocks at face {Required
between all blocks.
Shown only in indicated
lacation for clarity. )

Non-woven geotextile fabric at

back of XL blocks and between
drainstone and retained soil {If

specified by Engineer based on
site soil conditions. Shown cut

away.)

Fill all void spaces in and

between blocks with drainstone
(AASHTO No. 57 or equivalent)

Crushed stone

leveling pad Perforated pipe. gravity drain to

outlet (as specified by Engineer)

Figure 18 - Isometric view of non-woven geotextile separator for 36 in (914 mm) high XL
blocks

Place a piece of 18 in (457 mm) by 18 in (457 mm) non-woven geotextile fabric in each vertical
joint between blocks. In the case of 36 in (914 mm) XL blocks, two pieces should be considered
— one on the upper half of the joint and one in the lower, wedge-shaped portion of the joint - to
prevent the drainage aggregate and backfill material from migrating through the vertical joints
between adjacent units at the block face.
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Nonwoven
geotextile at face

Figure 19 - Non-woven geotextile separator between blocks to prevent loss of drainage
stone

1.1.13 Aesthetic Facing Options

Redi-Rock facing units are available in four standard facing textures with a nearly limitless
number of custom color blends as well as various stock color blends that vary from
manufacturer to manufacturer.

The first standard facing texture is “Limestone”, the most widely manufactured face texture.
Limestone is made up of 4 unique facing panel inserts that can be rotated 180° in the form cell
to create 8 different block faces that are randomly mixed within the constructed retaining wall
face to approximate the appearance of natural rock. A wall with Limestone texture is shown in
Figure 20.

REDKROCK 24




SECTION 1: ERS COMPONENTS

Figure 20 — Limestone face texture

The second standard facing texture with Redi-Rock blocks is “Cobblestone”. Cobblestone is
made up of 2 unique facing panel inserts that can also be rotated 180° in the form cell to create
4 different block faces for random installation. The Cobblestone face offers a deep texture face
with nearly 3 in (76 mm) of relief. A wall with Cobblestone texture is shown in Figure 21.
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Figure 21 — Cobblestone face texture

The third facing texture is “Ledgestone”. Ledgestone is the combination of 8 unique facing panel
inserts that can be rotated to create the inverted version of the original resulting in a highly
randomized texture in the constructed wall face. Ledgestone texture provides up to 5 in (127
mm) of relief. Ledgestone is manufactured with a standard requirement for the application of
multiple colors (base color + highlight color) to each facing unit. A wall with Ledgestone texture
is shown in Figure 22.
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Figure 22 — Ledgestone face texture

The fourth facing texture is “Kingstone”. Kingstone consists of 8 unique facing panel inserts that
can be rotated to create the inverted version of the original resulting in a highly randomized
texture in the constructed wall face. A wall with Kingstone texture is shown in Figure 23.
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Figure 23 — Kingstone face texture

Most standard stock colors are offered by Redi-Rock licensed manufacturers in variations of
gray and brown tones. However, custom color combinations using integral color additives to the
concrete batch mix, shake-on color hardener, masonry stains and translucent sealers can all be
employed to achieve virtually any design, color or finish. The Nevada Department of
Transportation (DOT), for example, selected a post-construction applied stain to achieve a
custom dark-red color for Redi-Rock freestanding units used on a US Highway 95 Interchange
Improvement project near Las Vegas, Nevada. The custom color Nevada DOT walls are shown
in Figure 24.
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Figure 24 — Custom color by Nevada DOT
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1.1.14 Limits Due to Curves and Corners

Convex curves can easily be incorporated into a Redi-Rock wall. The 18 in (457 mm) high
Redi-Rock blocks are tapered 7.7° on each side, as shown in Figure 25 and Figure 26. The
smallest radius that can be made with Redi-Rock blocks (without cutting the blocks) occurs
when the blocks are placed together with their sides touching. This minimum radius for full size

blocks is 14 ft, 6 in (4.42 m) from the face of the blocks.

| 46 4" (1172 mm) |

£28" (711 mm)
22 %" (575 mm)

REDIROCK

Redi-Rock 28" (710 mm)
PC Middle Block (Typical)

Infill areas for stone

{Typical)

Figure 25 — 28 in (710 mm) Redi-Rock PC block with 7.7° taper
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R-60M 60" (1520 mm) MIDDLE BLOCK WITH SOIL INFILL

[ 46 %" (1172 mm) |

We
| COGc
Ws
COGs —
e

+ 60" (1524 mm)

Redi-Rock 60 (1520 mm)
iddle Block (Typical)

Figure 26 — 60 in (1520 mm) Redi-Rock block with 7.7° taper

Block-to-block setback will cause the radius for each succeeding row to be smaller than the row
below. To ensure the minimum radius for the top row of blocks in a wall, start with the minimum
radius and then add 2 in (51 mm) per course for each standard setback, 18-in (457 mm) high
block; 10 in (254 mm) per course for each 9 in (230 mm) setback block, and 17 in (432 mm) per
course for each planter block in the wall below the top row of blocks. For 36 in (914 mm) high
XL blocks, add 4 in (101 mm) per row.
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MINIMUM RADIUS FOR BOTTOM ROW OF BLOCKS

18-INCH (457 mm) HIGH BLOCKS 36-INCH (914 mm) HIGH XL BLOCKS

Height of Wall Radius From Face of Block Radius From Face of Block
18’

" (0.46 m) 14-6"  (4.42 m)
3-0" (0.91m) 14-8"  (4.47 m)
46" (1.37m) 14'10"  (4.52 m)
6-0" (1.83m) 15-0" (457 m) 150" (4.57 m)
76" (2.29m) 152" (4.62 m) 152" (4.62 m)
90" (2.74m) 15-4"  (4.67 m) 154" (4.67 m)
10°-6" (3.20 m) 15-6" (4.72m) 15'-6" (4.72 m)
12'-0" (3.66 m) 15-8" (4.78m) 15'-8" (4.78 m)
136" (4.1 m) 15-10"  (4.83 m) 15-10" (4.83m)
15'-0" (4.57 m) 16'-0" (4.88 m) 160" (4.88m)
166" (5.08m) 162" (. m)
18-0" (5.49 m) 6-4" (4.98m)
19-6" (5.94 m) 166" (5.08m)
21-0" (6.4 m) 16"-8" (95.08 m)

T
~

Figure 27 — Minimum radii

Top Blocks Tight Together

Exposed Untextured
Block Surface

Concave curves may be installed at varying radii. The blocks should be placed tight together to
make a smooth curve. Although there is no fixed minimum radius, smaller radii lengths of less
than 14.5 ft (4.42 m) will result in exposing more of the untextured top face of the blocks in the

underlying layer.

REDIROGK
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Standard 90° corners, both internal and external, can be easily achieved with Redi-Rock and
have several standardised construction details.

Internal corners are generally achieved by butting one wall against another, treating each as an

individual structure. This reduces the need to knit blocks on site which would involve cutting and
manipulating the blocks as shown in Figure 28.
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Double 907 Inside Corners

Bluild Back Wall First

Free Standing Corner Blocks
On Duiside Comars

\UEEI Half Blocks To Butt Into

Back Wall

| [T

——

DRAWN BY; JRJ TITLE:

i IR Double 90° Inside Corners ﬂfﬂﬂ‘ﬂﬂﬂk .

06-22-2015 CeSAE1 LS 31 SOUTH, CHARLEVOLN, Ml 45720
Fht: ) 228400 mel 3010 @ mogineer gk cam
1of1 6 Double 90deg Inslde Corners 062215.dwg e rnch ke

SHEET:

Figure 28 - Double inside corners
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External corners are achieved by incorporating freestanding corner blocks with trimmed shear

knobs or specialty F-90C (Freestanding 90° corner blocks) with modified shear knob size and

alignment to allow for corners with modifying the blocks on site.

90" Qutslde Corner

Isometric View of Corner

The top row of blocks in this diagram are shown in
red. They hawe been cutowd in line with thair bottom
grooves to show how thay fit with the lnobs on the
Ibottom row of bBlocks.

107 (254 mm) knob is fully engaged

Mor-wowen gaotextile fabdc in all
jmints betwesn blocks (Typical)

90 Degree Comer Hock

-
[OBOTCAB O

candilians of the praposed sile.

Thiks. crawineg b foe refarenca coly. Datarminatian of a sulabiily andlor manne of wess of ary detals contalned In this decumeant 15 ha sola respansbllky of
the daglgn anglnesar of mecord, Flnal proisct deslgre. Including ol eonatnucdon datalls, shal e prepared by o lieensed grofeesional anglmess using the aciual

—— " 90° Outside Corner Detail
T 90° Corner Block Option
SHEET, 1Taf1 R4 andeg Outslde Comer Detall Comer Block 0317 16.dwi

REDHROCK

05481 US 31 SOUTH, CHARLEVOLX, M1 S57
(BEE) 22E B D0 s M0 0 megimnirigiiniirock e
R ST RA L

Figure 29 - Outside corner detail

REDIROGK
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Standard corners can also be achieved using the modified blocks for increased setback as
discussed in 1.1.11 Shear, Alignment, and Bearing Devices.

90° Qutside Corner for 9" (230 mm) Setback Walls

Freestanding Comer
Top Block (Typleal)

Recess pocket and llitihg Insert may be vislble
Optlons: FlIl with tinted mortar or use custom
blocks without top lifter if desired (Typical)

Speclal 9" (230 mm) Setback Block with
71" (190 mm) dlameter knobs (Typleal)

Multiple Row Installation

Untextured top of block and
stone Inflll betwean adiacant
blocks will ba vislble (Typleal)

The top raw of blacks |n thls dlagram have
been cutout In line with thelr battam grooves
to show how thay it with the knobs on the
battom row of blochks.

10" (254 mm) knob fully engaged with
/ the groave on the block above | Typleal)

T A" (190 mm) knabs do not Inferfers with
the groove am the block above (Typleal)

Speclal 9 (230 mm) sethack block
{ with 7 " (190 mm) knabs (Typical)

Freestanding Gomer j f
Top block (Typleal) e = =
u!@ ol|O) OJO O
=0 PO PO O
s = — e

Top View of Bottom Two Rows

Thia dresing Iz for reference only. Determination of the sull,abllnﬁ- and'or menner of usa of sny datalls contalned In this documant 1s the sola responsibliity of
thie deslgn englnesr of record. Final project deslgns, Incuding all conatruction detalls, shall be prepared by 8 loensed professional englneer uslng the sciual
conditlans af the propoded she.

DRAWH BY: TITLE: 5
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The 36 in (914 mm) high Redi-Rock XL hollow-core retaining blocks can also be configured to
match the standard 18 in (457 mm) high range corner details.

INSIDE CORNER | ABUTTED OPTION

Two 18-inch (457 mm)
high, 60-inch {1520 mm}
half-blocks

XL block
(typical)

Abut this wall segment

Build this wall segment
against adjacent segment

first

727 (1830 mm) block shown to
illustrate concept. Concept
applies to other XL block sizes.

Front View

This drawing is Tor reference only. Delesmnabion of the suitabilty and/or mannes of use of any details contained in this document is the sole resporesibility of

the design enginesr of record. Final praject designs, including all construction delais, shall be prepaned by a fcensed professional engineer using the actual
condilions of i proposed site.
DA BY. e -
I . XL 90-Degree Inside
R g
i 18JUN2010 CCIH'IE!F DEtaII 05481 LIS 31 SOUTH, CHARLEVDLE MI 45720
. 2af2 FLE ¥ inside corner abutted details 061819.dwg R i e o

Figure 31 - XL inside corner
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1.2 Extensible Reinforcement

1.2.1 Reinforcement Innovation

Redi-Rock’s Positive Connection (PC) system utilizes 12 in (300 mm) wide strips of geogrid
reinforcement that wrap through a vertical slot that is cast into the precast facing unit. This
connection (discussed in more detail below) provides a connection between the geogrid and
facing unit that is normal-load independent and utilizes a significant proportion of the full tensile
strength of the geogrid.

1.2.2 Types of Reinforcement

The TenCate Miragrid XT products are the only geogrids currently recommended for use with
the PC system. The Miragrid XT products are manufactured in Pendergrass, Georgia and have
been evaluated in accordance with AASHTQO’s National Transportation Product Evaluation
Program (NTPEP). Miragrid XT is a PVC-coated PET geogrid. For use with Redi-Rock, the
geogrid is factory-cut in 12-in (300 mm) wide strips. The Miragrid XT types used with the
Redi-Rock system are: 5XT, 8XT, 10XT, 20XT, and 24XT.

1.2.3 Reinforcement Specifications

Miragrid geogrid is composed of high molecular weight, high tenacity polyester multifilament
yarns woven in tension and finished with a PVC coating. Table 3 summarizes the ultimate
tensile strength and long-term reduction factors of the Miragrid XT products recommended for
use with the PC System (based on the 2019 NTPEP report).

Table 3 - Miragrid® XT PET Geogrid Design Strength Properties

Properties 8XT 10XT 20XT 24XT
Ultimate Tensile Strength, T, (Ib / ft) 4,700 7,400 9,500 13,705 27,415
Creep Reduction Factor, RF
Reference 75-year design 1.44 1.44 1.44 1.44 1.44
Temperature 100-year| 1.45 1.45 1.45 1.45 1.45
20°C (68°F) design

Installation Damage Reduction Factor, RF

Soil Type 1: 1.59 1.59 1.55 1.49 1.40
Coarse Aggregate (GP, ¢=34°)
19 mm (3/4”) < Dgp < 38 mm (1-1/2")

Soil Type 2: 1.10 1.10 1.10 1.10 1.10
Sandy Gravel/Coarse Sand (GP or SP,
$=34°)
Dsp < 19 mm (3/47)
Durability Reduction Factor, RF,
50<pH<8 1.15 1.15 1.15 1.15 1.15

45<pH<5and8<pH=<9 1.30 1.30 1.30 1.30 1.30
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The minimum average roll values (MARV) from NTPEP (2019) are used for ultimate tensile
strength, T,; and listed in Table 3.

The creep reduction factors from NTPEP (2019) are used for the standard reference
temperature of 20° C (68° F) and shown in Table 3.

The recommended installation damage reduction factors in Table 3 are based on NTPEP
(2019). Testing was completed for Miragrid 2XT, 3XT, 7XT, 8XT, and 24XT. Installation damage
testing resulted in values of RF; that ranged from 1.01 to 2.01. In general, there was a trend of
decreasing RFy as product unit weight/tensile strength increases, and increasing RF 5 with
increasing grain size. The values in Table 3 were chosen to conservatively interpolate or bracket
the measured data. Where the test data suggest RF; values less than 1.1, a minimum value of
1.10 was selected.

Reduction factors for durability RF, recommended in FHWA-NHI-10-024 (2009) Table 3-11 have
been adopted by Redi-Rock and are included in Table 3.

1.2.4 Reinforcement NTPEP Report

The Miragrid XT products used with the Redi-Rock system have been evaluated in accordance
with AASHTO’s National Transportation Product Evaluation Program (NTPEP). The NTPEP
report is included in Appendix 1.2.4.

1.2.5 Facing-Reinforcement Connection

The block to geogrid connection for walls constructed with the Redi-Rock Positive Connection
(PC) system is created by looping a 12 in (300 mm) wide factory-cut strip of Mirafi Miragrid XT
geogrid through a 13 in (330 mm) wide vertical core slot cast into the Redi-Rock facing unit.
Both legs of the geogrid strip are extended full length into the reinforced zone behind the wall
providing tensile reinforcement at both the top and bottom elevations of each block. No pins,
fasteners, or other devices are required. Geogrid reinforcement strips are typically installed
through each and every block facing unit and are normally installed perpendicular to the
alignment of the retaining wall block facing units. When a geogrid reinforcement strip is installed
in every block unit, the top and bottom layers of geogrid reinforcement in the wall consist of a 12
in width of geogrid placed at 46 in (1168 mm) on-center, developing roughly 25 percent
coverage. When subsequent block courses are installed in a running bond configuration, the
intermediate layers of geogrid reinforcement in the wall consist of a 12 in width of geogrid
placed at 23 in (584 mm) on-center for roughly 50 percent coverage. Geogrid reinforcement
strips may also be designed for installation in every other block or in every block on every other
block course yielding 25 percent reinforcement coverage throughout the entire wall.

Due to the nature of the connection, the connection capacity is independent of the normal load

acting at each geogrid elevation. Due to the shape of the core slot, the connection capacity
ranges from almost 70% to almost 100% of the geogrid tensile strength.
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GEOGRID STRIP WRAPS THROUGH BLOCK
AND EXTENDS FULL LENGTH (L) INTO
REINFORCED FILL ZONE (TYPICAL)

Figure 32 - 3D view of back of wall illustrating geogrid connection and resulting
reinforcement configuration

1.2.6 Connection Strength Testing

Connection strength, or capacity, between 12 in (300 mm) wide strips of Mirafi geogrid and the
PC block facing units was tested in full-scale connection tests conducted per ASTM D6638. Two
complete sets of connection tests for five different types of Mirafi geogrids were conducted. In
the first series of tests, the connection was tested without crushed stone core fill in the vertical
core slots. In the second series of tests, the vertical core slots were filled with crushed limestone
meeting the size requirements of No. 57 per AASHTO M43. The actual particle size distribution
curve for the core fill used in the test is included in the individual test reports. The compaction
used to consolidate the crushed stone in the tests was consistent with Redi-Rock’s installation
recommendations. Ultimate wide-width tensile strength values of the geosynthetic reinforcement
sample lot utilized for the tests are included in the test reports. Copies of the laboratory test
results for connection testing with and without crushed stone infill in the vertical core slot are
provided in Appendix 1.2.6A.

The full-scale connection tests measured ultimate connection load at rupture at a minimum of
six normal loads with two additional normal load repeats for a total of eight connection tests for
each of the five Miragrid product styles. The results for the tests with crushed limestone core fill
in the vertical core slot are shown in Figure 33.
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REDI-ROCK PC SYSTEM - MIRAFI GEOGRIDS
CONNECTION TESTS (PER ASTM D6638)
TESTS WITH CRUSHED STONE CORE FILL IN THE VERTICAL CORE SLOT
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Figure 33 - Connection test results for Redi-Rock PC system facing units and Mirafi geogrids with
crushed limestone core fill in the vertical core slot

The ultimate connection strength data generated for the PC system was evaluated to determine
its dependence upon the normal load. A linear regression statistical best fit line was established
and the coefficient of determination, R?, for the best fit line was calculated for each Miragrid
product style test series. These R? values ranged between 0.008 and 0.307 with an average of
0.163. Given that a value of 1.0 for R? indicates perfect dependence between the dependent
and independent variables and a value of 0.0 indicates complete independence, a minimum
value of R? of 0.70 was selected as the limit to determine if the best fit line is statistically valid.
Based upon this criterion, connection strength of the PC system is not dependent on normal
load and linear regression is not a valid approach for the recommendation of an ultimate
connection capacity envelope. Since a typical linear regression between connection strength
and normal load does not apply to the PC system, another approach to determine connection
strength was required.

The method employed to determine the connection strength of the PC system is completed in
multiple steps. First, each individual connection test was treated as a continuous random
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variable. The values from Miragrid test series were evaluated to determine if the sample data
could be considered to be representative of a normally distributed population. Once the
expectation of normality of the test series was established, a 95% confidence interval was
calculated from the data by evaluating each test series with the Student’s T-test at the 95%
confidence level for n-1 degrees of freedom. The confidence interval was calculated as the
mean test value plus or minus the test statistic (t value) times the standard error of the mean.

After determining the confidence interval for each test series, the lower 95% confidence values
were normalized to the minimum average roll value (MARV) for the geosynthetic material by
multiplying them by MARYV over lot strengths of the tested material (T .conn 95 ¥ MARV/T ;). The
normalized 95% confidence values were plotted against strength of the geosynthetic material.
The results are shown in Figure 34. Best fit curves for the tests with and without the inclusion of
crushed stone fill in the vertical core slot were established through the normalized lower 95%
confidence values. The coefficients of determination, R?, for the best fit curves are greater than
0.99 and show an extremely high dependence between strength of the geosynthetic material
and the connection strength.

REDI-ROCK PC SYSTEM - MIRAFI GEOGRIDS
LOWER 95% CONFIDENCE INTERVAL VALUES OF
PEAK CONNECTION CAPACITY TESTING (PER ASTM D6638)

24,000
22,000
Best Fit Line
20000 - Tests without Crushed 5tone Core Fill in the Vertical Core Slot . //.
T connirs f Tie) = 0.8414 - 7.124x10% *MARY
L 18000 [ e ” ;
&
£ 16,000
z
= 14,000
=
= 12,000
5
=
™= 10,000
R
=
§ 8000 | Best Fit Line
= Tests with Crushed Stone Core Fill in the Vertical Core Slot
T 6000 | (T connss # Tia) = 0.9086 - 7.802X105* MARY
RE = 0.999
4,000 : .
B Tests without Stene Infill
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GEOGRID MARV (lb/ft)

Figure 34 - Best fit curves for the lower 95% confidence values of Peak Connection tests
normalized to the Minimum Average Roll Value (MARV) for Mirafi geogrids
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The best fit curves in Figure 34 can also be used to determine the installation damage to the
geosynthetic material caused by the placement and compaction of the crushed stone core fill in
the vertical core slot of the PC block facing units. The two best fit curves show a reduction in
connection strength of 4% to 7%, depending on the geosynthetic material.

A series of in-block installation damage tests was performed to validate the strength reduction
shown in the connection tests as summarized in Figure 34. A report of the tests is included in
Appendix 1.2.6B. A comparison of the reduction in strength of geosynthetic material measured
during the in-block installation damage tests and the reduction in connection strength calculated
from the best fit curves is shown in Table 4.

Table 4 — Strength Reduction Factor for Miragrid Geogrid Installed in the Redi-Rock PC Block
Facing Unit with Crushed Limestone Core Fill in the Vertical Core Slot

Miragrid 5XT 10XT 20XT
Ultimate Tensile Strength (MARV), T ; (Ib/ft) 4,700 9,500 13,705
In-Block Installation Damage Reduction Factor Calculated from 1.04 1.05 1.05

Best Fit Curves of Full-Scale Connection Tests, RF 5 gest it

In-Block Installation Damage Reduction Factor Calculated from 1.01 1.04 1.06
In-Block Installation Damage Tests, RF 5 n.sLock

The data summarized in Table 4 indicates that approximately the same reduction in strength of
the geosynthetic material can be obtained using either the best fit curves or in-block installation
damage testing. This close correlation provides an opportunity to evaluate the connection
strength of the PC system for walls constructed with a stone core fill material that differs from
the crushed limestone used in the full scale connection tests. To evaluate alternate stone core
fill material, an in-block installation damage test can be performed using the geosynthetic
material, stone core fill, and compaction requirements proposed for the actual field installation.
Then the strength reduction factor for installation damage, RF 5, determined from the in-block
testing can be applied to full scale connection tests performed without the inclusion of crushed
stone fill in the vertical core slot to determine appropriate design values for the Redi-Rock PC
system connection with the alternative stone core fill material desired.

Table 5 summarizes the connection information necessary for the design of the PC system.
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Table 5 — Miragrid® Long-term Connection Design Parameters

Connection Design Parameter 8XT 10XT r{1) ) 24XT
Ultimate Tensile Strength (MARV), T (Ib / ft) 4,700 7,400 9,500 13,705 27,415
Short-term Ultimate Connection Strength
0.84 0.84 0.82 0.80 0.69

Reduction Factor, CR,™"
Creep Reduction Factor (20°C)

75-Year Design, RFcrgs) 144 144 1.44 1.44 1.44

100-Year Design, RFcrio0 1.45 1.45 1.45 1.45 1.45
Durability Reduction Factor, RF,? 1.15 1.15 1.15 1.15 1.15
Long-term Connection Strength Reduction Factor (CR,/RFcR)

75-Year Design, CR,, 0.58 0.58 0.57 0.56 0.48

100-Year Design, CR,, 0.58 0.58 0.57 0.55 0.48
Nominal Long-term Geosynthetic Connection Strength [(MARV * CR,) / (RF¢ * RFp)]

75-Year Design, Tecrs) (Ib /1) 2384 | 3754 | 4704 | 6621 | 11423

100-Year Design, o0 (Ib / ft) 2368 | 3728 | 4672 | 6575 | 11,344

1. Values given for CR, are those recommended by Redi-Rock International for design based upon
a detailed analysis. The lower value of the 95% confidence level of the ultimate connection strength

was determined from test results. These values were compared to a statistical best fit line of

connection strength across the entire range of geogrid products tested. The lower value of the 95%
confidence level test results, the statistical best fit line, and the CR, value for lighter weight geogrids
was selected and listed in Table 5 to account for any testing anomalies and provide a lower bound for

CR..

2. Recommended value for 5 < pH < 8. RFy value of 1.3 recommended for 4.5 <pH <5 and 8 < pH

< 9. Use outside of 3 < pH < 9 range is not recommended per FHWA-NHI-10-024 (2009).

The nominal long-term connection strength has been determined according to the protocol
defined in Appendix 1.1.5B.4 “Connection Resistance Defined with Short-Term Testing” of
FHWA-NHI-10-025 (2009). Section 11.10.6.4.4b of the AASHTO (2012) follows the same

method for calculation of long-term connection design capacity.

The following limitations exist for the application of these connection strength parameters:
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e These connection strength values are based on installation of crushed limestone core fill
meeting the requirements of AASHTO 57 per M43 in the vertical core slot using
compaction effort to consolidate the crushed stone consistent with Redi-Rock’s
installation recommendations. Other core fill material or level of compaction should be
evaluated with an in-block installation damage test.

e Splayed installation of the reinforcement strips. Occasionally, it will be necessary to splay
the reinforcement strips to accommodate obstructions in the reinforced zone. Any
vertical or horizontal splay angle in excess of 15° or an approximate 4:1 ratio with
respect to true level or perpendicular placement should not be permitted.

e Incorrect installation of the Miragrid strip in the vertical core slot or failure to secure the
Miragrid strip in a taut condition prior to placement and compaction of the reinforced
backfill. Installation procedures published by Redi-Rock International are attached in
Appendix 3.1.2. These instructions should be explicitly followed to ensure proper
performance of the PC system.

e Substitution of a weaker geogrid style than that required (e.g., substitution of a 5XT strip
in place of a required 10XT strip). Although, substitution of a stronger geogrid style than
that required is generally acceptable. No substitution of any Miragrid style should be
made without the written consent of the wall design engineer of record.

e Because there is no steel reinforcement in the PC block facing units, extremely high
connection loads may cause the facing unit to crack. This failure mechanism of the
connection was observed in the laboratory testing in test examples 6 and 8 of the 24XT
test series at load levels well beyond those allowed in actual design. Since the load
required to cause the cracking is much greater than the allowable connection strength,
this phenomenon is not a concern for wall design and performance.

1.2.7 Reinforcement Pullout Testing
Geogrid pullout tests were conducted for four Miragrid geogrids in two soils in accordance with
ASTM D6706. The test report is included in Appendix 1.2.7.

Measured Coefficient of Interaction (C;) values were reported within the range of 0.85 to 1.08
with a linearly decreasing relationship between normal load and C.. Friction factor, F*, and
coefficient, a, were not reported. F* can be computed as F* = C, tang / a. A default value of a
can be taken as 0.8 for extensible geogrid reinforcement, as recommended by
FHWA-NHI-10-024. Our recommended values, based on the pullout tests, are as shown below:
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Table 6 - Pullout Capacity Design Parameters

Geogrid C; (SM, SP) C; (SW, GP, GW)

Miragrid 5XT 0.8 0.9 1.0
Miragrid 8XT 0.8 0.9 1.0
Miragrid 10XT 0.8 0.9 1.0
Miragrid 20XT 0.8 0.9 1.0
Miragrid 24XT 0.8 0.9 1.0

1.2.8 Soil-Geosynthetic Interface Shear Testing
Soil-geogrid pullout tests were conducted for four Miragrid geogrids in two soils in accordance
with ASTM D5321. The test report is included in Appendix 1.2.8.

The soil-geosynthetic interface friction angle, p, was found to be 29 to 30 degrees for test soll
with a peak internal angle of friction, @, of 32 degrees, and 47 to 50 degrees for soil with a peak
friction angle of 50 degrees. Measured Coefficient of Direct Sliding (C,) values were reported
within the range of 0.88 to 0.99, depending on normal stress. Our recommended values are as
shown below:

Table 7 - Soil-Geosynthetic Interface Shear Design Parameters

Geogrid Cs (SM, SP) Cs (SW, GP, GW)
Miragrid 5XT 0.8 0.9
Miragrid 8XT 0.8 0.9
Miragrid 10XT 0.8 0.9
Miragrid 20XT 0.8 0.9
Miragrid 24XT 0.8 0.9

1.3 Other Components

1.3.1 Component Innovation

Redi-Rock blocks are one part of the system that comprises a gravity or MSE retaining wall.
With proper engineering design (following conventional design methodologies, discussed in a
later section), walls can be adapted for a variety of site conditions and components.
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1.3.2 Reinforced & Retained Fill Soil

Redi-Rock International recommends the requirements for reinforced fill soil listed in FHWA
NHI-10-024/025 as amended by AASHTO LRFD Bridge Construction Specifications, Customary
U.S. Units, 2012. They are restated in Table 8 for convenience.

Table 8 - FHWA Recommended MSE Wall Select Granular Reinforced Backfill
Requirements

US Sieve Sieve Size (mm) Percent Passing by Weight

4-inch 102 100

No. 40 0.425 0-60

No. 200 0.075 0-15

Plasticity Index Pl<6

Soundness The materials shall be substantially free of shale or other soft, poor durability
particles. The material shall have a magnesium sulfate soundness loss of less than
30 percent after four cycles (or a sodium sulfate value less than 15 percent after five
cycles).

Notes:

(a) To apply default F* values, Cu, should be greater than or equal to 4.

(b) As a result of recent research on construction survivability of geosynthetics, it is recommended that the
maximum particle size for these materials be reduced to %-in. (19 mm) unless construction damage assessment
tests are or have been performed on the reinforcement combination with the specific or similarly graded large size
granular fill.

These requirements are reflected in Section 7.3.6.3 of the AASHTO Bridge Construction
Specifications (2010) with the following additional requirements:

Minimum effective internal angle of friction, ¢ = 34°
pH of 5to 10

Resistivity of not less than 30 Q « m

Chlorides not greater than 100 ppm

Sulfates not greater than 200 ppm

We recommend limiting pH to no more than 9 when using polyester geogrids. It's important to
note that the limits for resistivity and chlorides/sulfates ion content do not apply for soils
interacting with geosynthetic reinforcements such as PVC coated polyester such as the one
presented in this document.

Gravel infill material utilized for unit fill (between adjacent block facing units), vertical core slot

and hollow core fill, and drain stone is a durable crushed stone meeting the particle size
distribution requirements provided in Table 9.
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Table 9 — Gravel Infill Gradation Requirements

Sieve Size Percent Passing

1-% inch 100
1 inch 95 -100
% inch 90 - 100
Y2 inch 20-100
3/8 inch 0-70
No. 4 0-25
No. 8 0-10
No. 16 0-5

Material meeting the size requirements of no. 57, 6, 67, 68, or 7 per AASHTO M 43 will meet the
Redi-Rock gradation requirements for gravel infill. It is intended that an equivalent material
conforming to specific state Department of Transportation (DOT) designations be used.

1.3.3 Drainage

With the exception of the Redi-Rock XL blocks, Redi-Rock requires that a 12 in (300 mm) wide
drainage course consisting of open-graded crushed aggregate be placed behind the facing units
within a wall. The aggregate should meet the size requirements described above for gravel infill.

Redi-Rock XL hollow-core blocks are installed with a large relative volume of free-draining
aggregate infill and significant connectivity between the retained zone and the infill; therefore, a
drainage course behind the blocks is not required.

Depending on the relative gradation between the retained backfill and drainage course and/or
infill, a needle-punched, nonwoven geotextile may be necessary to separate the backfill material
from the open-graded aggregate. The nonwoven geotextile fabric should meet the requirements
for Class 3 construction survivability in accordance with AASHTO M 288. If the open-graded
aggregate meets the filter criteria for the backfill material, the geotextile is not required.

A4 in (100 mm) minimum diameter perforated drain pipe should be incorporated in the bottom
of the drainage course or heel of the leveling pad to collect and discharge any water collected
from the drainage course or infill material. Gravity outlets should be provided for this pipe, either
through or under the facing or around the ends of the wall.

1.3.4 Coping

Redi-Rock offers multiple coping options for walls. In the first coping option, the top of the wall
can be finished with a cast-in-place coping. The cast-in-place coping spans multiple Redi-Rock
block facing units and can be installed on a constant slope, eliminating the steps in the top of
the wall which occur at the end of each course of 18 in (457 mm) high facing units.
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The second coping option uses one or more courses of Redi-Rock freestanding units at the top
of the wall. A course of cap units are placed on top of the freestanding units to provide a
finished look to the top of the wall. The freestanding blocks have finished texture on 2 or 3
sides. Freestanding units are used when part or all of the back and end of the block is exposed.
The coping option with freestanding and cap blocks is often used when pedestrian traffic must
be accommodated at the top of the retaining wall.

The third coping option utilizes 28 in (710 mm) wide top block facing units. The top 5in (127
mm) of the top block facing unit is recessed to allow the site to be graded flush with the top of
the wall. Topsoil can be placed to the back of the face texture on the top block facing unit and
grass or ground cover vegetation can be established at the top of the wall.

Drawings illustrating coping options, including their method of attachment, are included in
Appendix 1.3.4.

1.3.5 Traffic Barriers

Traffic barriers can be incorporated into the wall in two general methods: post and beam
guardrail or moment slabs. Details depicting these can be found in Appendix 1.3.5. Guidance for
loading that can be considered in wall design to account for traffic impact loads can be found in
FHWA-NHI-10-024.

1.3.6 Slip Joints

A vertical slip joint can be made by incorporating half block facing units at the desired joint
location in every other course of facing units. The half block facing units offset the standard
running bond installation. When used in this application, one side of the half block facing units
aligns with the vertical joint between the two facing units immediately below. This results in a
vertical joint which runs the entire height of the wall and provides a slip joint. Figure 35 shows a
PC system retaining wall which incorporates 2 vertical slip joints on either side of a cast-in-place
headwall/collar for a large pipe penetration through the wall.

REDFROCK 49




SECTION 1: ERS COMPONENTS

i

Figure 35 — Vertical Slip Joint

Drawings depicting a vertical slip joint are included in Appendix 1.3.6.
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21 Design Methodology

2.1.1 Design Innovation
The Redi-Rock precast modular block system does not contain innovations related to design
methodology.

2.1.2 Design Methodology

Retaining wall design using Redi-Rock units follows standard retaining wall design theory and
methodology. Essentially, the design process for gravity walls involves selecting a trial wall
configuration, determining the earth pressures acting on the wall, and comparing the resisting
forces and moments of the trial wall - due to the wall’s self-weight - to the loading. Failure
modes that must be considered are:

Sliding of the entire wall

Overturning of the entire wall

Sliding at block-to-block interface
Overturning at block to block interface
Bearing capacity

Global stability

For reinforced walls, the above failure modes are considered for the combined facing and
reinforced soil mass, with the addition of internal stability checks for:

Geogrid tensile strength

Geogrid pullout strength
Geogrid-block connection strength
Sliding at geogrid layer

Gravity walls can be designed in accordance with AASHTO LRFD Bridge Design Specifications
(9th Edition) Section 11.11 and MSE walls can be designed following Section 11.10.

The design methodology used for the design examples is in accordance with AASHTO’s LRFD
Bridge Design Specifications.

The gravity example calculations were performed mainly using Excel and MathCAD programs.
MSEW from ADAMA Engineering was used for the analysis of the MSE wall example
calculations using the simplified method.

2.1.3 Addressing Obstructions

Obstructions in the reinforced zone of a Redi-Rock MSE wall can be addressed in a few
different ways depending on the type and size of the obstruction as well as it's proximity to the
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wall’s facing. In some cases, it might be appropriate to design the section of wall directly in front
of the obstruction as a gravity wall without geogrid reinforcement. Some of these cases may
include large diameter vertical piles or manholes which can assume the active pressure that
otherwise would act on the wall facing. In this case, the wall facing can be designed as a gravity
wall with narrow backfill.

Another way to address obstructions in the reinforced zone is to use a waler beam attached to
the back of each row of blocks. The waler beam would have horizontal extensions that extend
into the reinforced zone on either side of the obstruction. These extensions would then have a
structural element such as a pipe where the geogrid reinforcement would wrap around and
extend into the embankment creating the reinforced zone for the section of wall with the
obstruction.

If the obstruction is smaller, such as a sonotube or guardrail fence post, they can be installed in
between the 12 in (300 mm) wide geogrid reinforcement strips. The strips are also flexible and
can be splayed around these types of obstructions.

Examples of these solutions can be found in Appendix 2.1.3.

2.2 Design Examples

2.2.1 Gravity Example Calculations
Gravity wall example calculations are included in Appendix 2.2.1.

2.2.2 MSEW Example Calculations
Mechanically stabilized earth wall example calculations are included in Appendix 2.2.2.
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SECTION 3: CONSTRUCTION

3.1 Construction Procedures

3.1.1 Construction Innovation

The Redi-Rock system provides innovations to the retaining wall construction process. The
blocks' large per-unit area saves time during construction and the innovative knob and groove
design adds to the efficiency and ease of construction.

For MSE walls, the Redi-Rock Positive Connection (PC) system provides a vertical core slot
cast into each PC block through which a 12-in (300 mm) wide strip of geogrid is threaded. This
eliminates the need for special connection parts such as clips, bars, or mechanical fasteners,
simplifying the wall construction sequence and resulting in faster safer installation.

Redi-Rock XL blocks are 36 in (914 mm) tall, which is twice the height of regular Redi-Rock
blocks. With double the per-unit area, the speed of installation during construction is further
increased while allowing for taller gravity structures in a narrower footprint.

3.1.2 Construction Manual
The construction manual (installation guide) for the Redi-Rock system is included in Appendix
3.1.2.

3.1.3 Unit Installation

The installation of Redi-Rock blocks for both straight and curved sections of the structure and at
corners is provided in the installation guide. In general, no modifications are required to be
made to blocks during installation.

3.1.4 Facing and Reinforcement Installation at Curves and Corners

Convex (outside) and concave (inside) curves can easily be constructed as part of a Redi-Rock
wall. As previously mentioned, Redi-Rock blocks are tapered by 7.7° on each side. Therefore,
the smallest outside radius that can be constructed (without cutting the blocks) occurs when the
blocks are placed together with their sides touching. This minimum radius for full size blocks is

14 ft, 6 in (4.42 m), as measured from the face of the blocks.

Geogrid layout at curves and corners is as shown in the following illustrations:
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Geogrid sirips {for blocks
on current layer)

Geogrid strips (for blocks
one [ayer down)

b — — —

{Design Langth})

Figure 36 — Geogrid layout for concave curves

: L -

{Design Length) |
Place stone in joint
between adjacent
blocks

Geogrid strips (for blocks
one layer down)

Geogrid sftrips
(for blocks on

current layer) Place 457 mm high piece of

non-woven geotextile fabric
(AASHTO M288 Survivability Class 3)
in joint between blocks (Typical)

Z'W'hen blocks become

too closely spaced, place
fabric across joint at
back of blocks

Figure 37 — Geogrid layout for convex curves
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| - GEOGRID LAYOUT FOR 80° INSIDE CORMER

SET BACK ROW OF BLOCKS FIRST
|
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DIRECTION|
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BLOCK PLACEMEMNT - FIRST ROW

ZET THE MIDDLE OF THE FIRST BLOCK 1M 907 WALL & 47 (100 mm)
SET THE FIRET BLOCK M BACK BOW PAST THE END OF THE BLOCK IN THE ROW BELOW T ALIGH
OF BLOCKS TIGHT AGAMSET THE END BACK OF KNOBS ON THE BACK ROW

BLOCK N THE 807 WALL

Figure 38 — Geogrid layout for 90° inside corner

3.1.5 Maintaining Alignment

Wall construction should start at a fixed point such as a building wall, 90° corner, or at the lowest
elevation of the wall. The blocks shall be placed in full contact with the leveling pad and other
immediately adjacent block units. Block alignment should be established by lining up the “form
line” where the face texture meets the steel form finished area at the top of the block,
approximately 5 in (127 mm) back from the front face.

All blocks shall be checked for level and alignment as they are placed. Small adjustments to the

block location can be made with a large pry bar. Proper installation of the bottom block course is
critical to maintaining the proper installation of all subsequent block courses within acceptable

55

REDIROCK




SECTION 3: CONSTRUCTION

construction tolerance. It also makes installation of the upper rows of blocks much easier and
more efficient.

Backfill shall be placed and compacted in front of the bottom block course prior to placement of
subsequent block courses or backfill. This will keep the blocks in place as drainage aggregate
and backfill are placed and compacted.

The vertical alignment (and wall batter) will be maintained by sliding each block forward to
engage the bottom channel with the shear knobs of the block(s) in the row below.

3.1.6 Placing Reinforced and Retained Fill

Redi-Rock blocks are designed to allow for the design and construction of relatively tall
non-reinforced (or gravity) walls, which use the weight of the blocks to provide stability.
However, for some projects, taller walls are required. In these cases, mechanically stabilized
earth (MSE) retaining walls can be built with the Redi-Rock Positive Connection (PC) system.

The geogrid used in Redi-Rock PC system walls consists of 12 in (300 mm) wide strips of
PVC-coated polyester geogrid that wrap through a vertical core slot cast into the block and
extend full length into the reinforced soil zone on both the top and bottom of the block.

Drainage aggregate is to be placed between and behind the blocks. The stone is placed in
uniform loose lifts as required in the project plans and specifications. Consolidation of the stone
between the blocks is completed by hand tamping. Care must be taken to tamp stone into the
ends of the groove on the bottom of the Redi-Rock PC blocks. Behind the blocks, compaction of
the stone is accomplished with a minimum of three passes with a 24 in (610 mm) wide
walk-behind vibrating plate compactor capable of delivering at least 2000 Ib (8.9 kN) of
centrifugal force. Further compaction is to be provided, if needed to meet the density specified
in the contract documents, but not less than 85% relative density of the stone determined in
accordance with ASTM D-4253 and D-4254.

Only hand-operated compaction equipment is to be used within 3 ft (1 m) of the back of the PC
blocks. Heavier equipment can be used beyond 3 ft (1 m) away from the PC blocks. Tracked
construction equipment must not be operated directly on the geogrid strip reinforcement. A
minimum fill thickness of 6 in (150 mm) is required for the operation of tracked vehicles over the
geogrid strips. Turning of tracked vehicles should be kept to a minimum to prevent displacement
of the fill and the geogrid strips. Rubber-tired vehicles may pass over the geogrid strips at a
slow speed of less than 5 mph (8 km/hr). Sudden breaking and sharp turning should be
avoided.

After placing and properly compacting the backfill to the elevation of the geogrid strip at the top
of the block, the top leg of the geogrid strip is extended to the required design length. The
geogrid strip is to be pulled tight to remove any slack, wrinkles, or folds. Staples, stakes, or
other appropriate methods are to be used to hold it in place and keep the geogrid strip taut.
Reinforced fill shall be placed first at the back of the block and moving to the terminal end of the
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reinforcement. This results in removing any slack in the geogrid and essentially pre-tension the
reinforcement.

The center slot in the PC blocks is to be filled with drainage aggregate. Care must be taken to
ensure the grid is flat against the back of the slot in the PC block to prevent any stone from
lodging between the geogrid and the concrete block. The vertical core slot is to be filled
completely with drainage aggregate. Consolidation of the drainage aggregate is to be achieved
by hand tamping. A broom shall be used to sweep clean the top of the blocks immediately
before the placement of each subsequent course of blocks. No walk-behind vibratory plate
compactor is to be used on top of the Redi-Rock PC blocks.

Retained soil is to be placed immediately between the end of the reinforced soil zone (identified
as the embedded end of the geogrid reinforcement strips) and the back of the excavation.
Compaction of the retained soil is to be to a density as specified in the contract documents,
plans, and specifications, but not less than 90% maximum density at + 2% optimum moisture
content as determined by a modified proctor test (ASTM D1557). Maximum differential elevation
between the reinforced fill and the retained soil fill should never exceed 18 in (457 mm).

Backfill material shall be installed in lifts that do not exceed a thickness of 9-12 in (230-330
mm), as specified by project documents. At the end of each work day, the contractor shall
grade the surface of the last lift of the granular wall infill to a 3% + 1% slope away from the
precast modular block wall face and compact it.

Construction in a similar fashion continues to the top of the wall.

3.1.7 Erosion Control During Construction
Best practice dictates that wall construction should continue without interruption or delays. This
will help expedite construction and minimize the time the excavation is open.

The construction site should be graded and maintained to direct surface water runoff away from
the retaining wall throughout the entire construction process. The contractor shall be
responsible for protecting the precast modular block wall structure against surface water runoff
at all times through the use of berms, diversion ditches, silt fence, temporary drains and/or any
other necessary measures to prevent soil staining of the wall face, scour of the retaining wall
foundation, or erosion of the reinforced backfill or wall infill.

For retaining walls with crest slopes and/or toe slopes, appropriate soil erosion/sedimentation
control measures shall be installed along the wall immediately following construction and
grading of the slope. The slope shall be immediately seeded and protected to establish
vegetation. The contractor shall ensure that the seeded slope receives adequate irrigation and
erosion protection to support germination and growth.

REDFROCK 57




SECTION 3: CONSTRUCTION

3.1.8 Installer Qualifications
In order to demonstrate basic competence in the construction of precast modular block walls,
the installer shall document compliance with the following:

1. Experience.
a.

Construction experience with a minimum of 3,000 ft? (280 m?) of the
proposed precast modular block retaining wall system.

Construction of at least three (3) precast modular block (large block)
retaining wall structures within the past three (3) years.

Construction of at least 5,000 ft? (465 m?) of precast modular block (large
block) retaining walls within the past five (5) years.

2. Installer experience documentation for each qualifying project shall include:

a.

~0oo0CT

Project name and location

Date (month and year) of construction completion
Contact information of owner or general contractor

Type (trade name) of precast modular block system used
Maximum height of the wall constructed

Face area of the wall constructed

3. Inlieu of the requirements set forth in Iltems 1 and 2 above, the installer must submit
documentation demonstrating competency in precast modular block retaining wall
construction through a training program that is deemed acceptable by the owner.

REDKROCK
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SECTION 4: QUALITY CONTROL

4.1 Manufacturing

4.1.1 Unit Manufacturing Quality Control

The Redi-Rock units are to be manufactured in accordance with the quality control process and
procedures described in the Redi-Rock User Manual. A section of the User Manual is included
in Appendix 4.1.1.

4.1.2 Reinforcement Quality Control

Quality Control measures that are required for the manufacturing of earth reinforcement
components are to be followed in accordance with Tencate’s Mirafi XT Miragrid’s requirements.
Tencate’s Quality Control Plan for Miragrid is included in Appendix 4.1.2.

4.1.3 Alignment Device Quality Control
No alignment, shear, connection, or other type devices are required for the Redi-Rock system.

4.2 Construction

4.2.1 Construction Quality Control

Redi-Rock supports a Total Quality Management approach to Quality Assurance and Quality
Control (QA/QC) in the planning, design, manufacture, installation, and final acceptance of a
Redi-Rock wall. This approach requires the responsible party at each stage of the project to
ensure that proper procedures are followed for their portion of the work. The responsible parties
during the construction phase of a Redi-Rock wall include the contractor, engineer or owner’s
representative, and Redi-Rock licensed manufacturer.

The contractor is responsible for providing construction in accordance with the contract
documents, plans, and specifications for the project. The contractor shall ensure that employees
engaged in the construction of a Redi-Rock wall understand and follow the project plans and
specifications, are familiar with the construction methods required, and have adequate safety
training.

As referenced previously, the construction manual (installation guide) for the Redi-Rock system

is included in Appendix 3.1.2. Construction Quality Control measures required during
construction are provided throughout the various sections of the installation guide.
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5.1 Performance History

5.1.1 Product History

The Redi-Rock Gravity Wall system was first developed in 1999. The founders of Redi-Rock
owned a heavy civil construction firm and were working on a project in Northern Michigan where
they were presented with a challenge to develop a new way to construct retaining walls. Owning
several ready mix plants, they were also seeking ways to use the concrete production from their
plants. Soon after their first blocks were developed, they realized that they had a great idea. In
early 2000, the first licensed producer came on board. Since that time, Redi-Rock has grown
into a network of over 120 licensed producers in 15 countries on 6 continents. Redi-Rock was
the first to patent the large block retaining wall system, and currently owns over 24 patents.
There are millions of square feet of Redi-Rock retaining walls all over the world, in applications
ranging from residential to rail projects with E80 loading.

The original blocks that were developed were intended to be used as a gravity wall system. Not
long after developing the gravity wall system, it became necessary to have a reinforced wall
system so that taller walls could be achieved. The first version of the Redi-Rock reinforced wall
system was called the 1 AT system (AT standing for Anchor Tail). The 1AT connection utilized a
fiberglass rod and anchored tail to generate pullout resistance of the geogrid from the facing
units. In 2012, Redi-Rock engineers developed a breakthrough MSE wall system. It involved
casting a vertical core slot in the wall facing unit, creating a weight independent MSE wall
system. This wall system is called the Positive Connection (PC) system, which is the MSE wall
system referenced in this submittal.

5.1.2 Oldest Redi-Rock Structures (Gravity and MSE)
e The oldest gravity Redi-Rock wall was built in 1998 in Petoskey, Michigan.
e The oldest MSE Redi-Rock wall using the PC system was built in Louisville, Kentucky in
August of 2011.
e These walls are still in service today.

5.1.3 Tallest Redi-Rock Structures (Gravity and MSE)
e The tallest gravity Redi-Rock wall was built in Nashville, Tennessee in 2018. This wall is
25.5 ft (7.8 m) tall
e The tallest MSE Redi-Rock wall using the PC system was built in Kittrell, North Carolina
in 2016. This wall is 51.5 ft (15.7 m) tall

5.1.4 Approvals

The Redi-Rock retaining wall system has been widely used on public and private projects all
over the world for over 20 years. Current approvals from state Departments of Transportation
(DOT) are shown below:
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Redi-Rock International - DOT & MOT Approvals

REDIROGK

Roma Clewell 775.888.7894

State Gravity | Reinforced Agency Contact if available Comments
Alabama No - Application is in for Gravity
Alaska No No
Arizona No No
Arkansas No No Allowed under special provision
California No No
Colorado No QPL. Handled through special

provisions
Connecticut
Delaware
Florida In progress; need drawings and
calcs
Georgia No QPL; Bridge office will
Stephen Wyche 404.631.1847 eventually make a new special
provision that lists all approved
products
Hawaii
Idaho Dave Richards 208.334.8448
lllinois Matt Muller 217.782.7200
Indiana Malek Smadi 317.610.7251
lowa
Kansas Requires IDEA
Kentucky Bart Asher
Louisiana Needs drawings and calcs; IDEA
would help
Maine George MacDougall
207.287.2181
Maryland
Massachusetts Richard Carpenito 617.951.1348
Michigan Richard Endres 517.322.1207
Minnesota Joe Black
(joe.black@state.mn.us)
Mississippi No QPL but we are approved
Missouri
Montana No QPL, but we are approved
Nebraska Doug Churchwell 402.479.4678
Nevada
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New Hampshire Mark Richardson 603.271.2731

New Jersey

New Mexico Michelle Mann
(michelle.mann@state.nm.us)

New York John Rondinaro, Gary Frederick,

James Reidy

North Carolina

North Dakota No QPL. Handled through special

provisions
Ohio Christopher Merklin 614.275.1361
Oklahoma Steve Jacobi
Oregon

Pennsylvania Guozhou Li 724.321.1031

Rhode Island

South Carolina No approved list; submittal in

progress

South Dakota

Tennessee Wayne Seger 615.741.3351

Needs calcs for PC and other
items

Texas Marcus Galvan 512.416.2224

Utah

Vermont Chris Benda 802.828.2561

Virginia Kevin Lee 804.371.9862 In progress for Gravity

Washington Thomas Baker 360.705.7200

West Virginia Thomas White 304.558.9718

Wisconsin Lee Schuchardt 608.266.8494

Wyoming

Alberta

British Columbia

Manitoba

New Brunswick No No

Newfoundland and

Labrador No No

Nova Scotia No No

Ontario

Prince Edward

Island No No

Quebec

Saskatchewan No No
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APPENDIX:

1.1.5A BLOCK LIBRARY

RETAINING BLOCKS

Block Library

Face Texture; Cobble / Limestone  Kingstone / Ledgestone Face Texture: Cobble f Limestone Kingstone / Ledgestone
Block Weight: 1230 Ib (557 kg) 1160 Ib (530 kg} | Block Weight: 570 |b (260 kg) 540 b (240 kg}
Elock Volume: 857 °(0.243m*) 807 (0.229 m’) Block Volume: 4,011t (0.113 m*) 3.76 17 (0.106m")
Center of Gravity:  14.9" (378mm) 14.2" (362mm) | Centerof Gravity: 153" (389 mm) 14.7" (373 mm)

E ../’
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o L

T

W =

S
FACE TEXTURE VARIES —

Face Texture Cobble / Limestone  Kingstone / Ledgestone Face Texture: Cobble / Limestone  Kingstone / Ledgestone
Block Weight: 16101b (730 kg)  15401b (FOOkg) | Block VWeight: 750 Ib (340 kg) 7101b (320 kg)
Block Volume: 11268 (0319 m’) 1078 (0.305 m) Block Volume: 5231t (0.148 m%) 458 ft* (0141 m’)
Center of Gravity: 13.97 (354 mm) 13.4" (340 mm) | Center of Gravity: 14.3" (364 mm) 13.8" (350 mm)
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s A2 e a2
J o anme % Ding
T > : &
FAGE TEXTURE VARIES — " FACE TEXTURE VARIES —
Face Texture: Cobble / Limestone  Kingstone f Ledgestone| Face Texture: Caobble / Limestone Kingstone / Ledgestone
Block Weight: 17401b (790 kg) 1670 Ib (760 kg) | Block Weight: 810 1b (370 kg) T701b (350 kg)
Block Volume: 121918 {0.345m’) 1170 17 (0.331 m") | Block Volume: 5861 (0.160m°) 5411 (0.153m")
Center of Gravity: 14.0% {355 mm) 13.5" (343 mm]) | Center of Gravity: 14.3" (364 mm ) 13.8" (352 mm)]
S
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—""“\’i“?{q\;}/‘
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FACE TEXTURE VARIES — ™ FACE TEXTURE VARIES — ™

2. Block production varies with each licensed Redi-Rock manufacturer. B,
Confirm availability before Specifying or Ordering. 7
. Center of Gravity is measured from the back of block,

ol

. Actual block velumes and weights may vary.

REDIROGK

. Units for dimensions are inches (mm), typical unless noted otherwise. 5.

Weights are based upon a concrete density of 143 I/t (2201kghm.
Half blocks contain a fork slot on only one side of the block.

. Interface Shear knobs are t;rr._lically 10" {254n'||_'m diameter by 4"

ters are a

(102mm] tall, knob d
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RETAINING BLOCKS

Block Library

R-41T 41" (1030mm) TOP *

Kingstone [ Ledgestone| Face Texturs:

R-41HT 41" (1030mm) HALF TOP *
Cobble f Limestone  Kingstone / Ledgestone

Face Texture: Cobble / Limestone

Block Weight: 17501 (790 kg) 1680 [b (760 kg}
Elock Volume: 1222 7 (0346 m") 11731 (0.332m")
Center of Gravity: 21.3" (540 mm) 20.6" (522 mm)

SPECIALITY BLOCK

T
@Bﬁf’i\a
- df]‘uj/
M
TN \\ kﬁ"}"
-~
FACE TEXTURE VARIES s Nt

R-41M 41" (1030mm) MIDDLE

Face Texture

Block Weight: 23101b (1050 kg) 2240 b (1020 kg)
Block Volume: 16.14 £ (0.457 m*)  15.65 ft’ (0.443 m")
Center of Gravity: 20.4" (518 mm}) 19.8" (504 mm)

SHEAR KNOBS @

T

R-41B 41" (1030mm) BOTTOM | R-41HB 41" (1030mm) HALF BOTTOM

FACE TEXTURE VARIES -

Face Texture:

Block Weight: 24401b (1110kg) 2370 1Ib (1070 kg)
Block Volume: 17.06 ft* (0.483m*) 16.56 it (0.469 m")
Center of Gravity: 20.7" (527 mm) 20.2" (514 mm)
)
Sy,
g
3 :
z N 2
5
@%’ e
B
'1\:\/"

o
3 ‘\‘v/ \‘K\/, kﬁq SR
FACE TEXTURE VARIES —

2. Block production varies with each licensed Redi-Rock manufacturer.
Confirm availability before Specifying or Ordering.

. Center of Gravity is measured from the back of block,

. Actual block volumes and weights may vary.

A
4

REDIROGK

Cobble / Limestone  Kingstone / Ledgestone Face Texture:
| Block Weight:

| Center of Gravity:

Cohble / Limestone  Kingstone / Ledgestone, Face Texture:

. Units for dimensions are inches (mm), typical unless noted otherwise,

| Block Weight: 770 Ib (350 kg) 740 |b {330 kg)
Block Volume; 5381 (0.15m%) 5141 (0.15m")
| Center of Gravity: 224" (568 mm) 21.6" (550 mm)
SPECIALITY BLOCK 3n

A 18 (457)

’%a,f e
FACETEKTUREVAFflES e

R-41THM 41" (1030mm) HALF MIDDLE
Cobble / Limestone  Kingstone / Ledgestone
1020 Ib (480 kgg
7.14 1 (0.20 m")
21.4" (543 mm)

590 Ib {450 kg)
6.90 ft (0.20 m*)
20.8" (528 mm)

Block Volume:

Lo 184457)

FACE TEXTURE VARIES —~

Cobble / Limestone  Kingstone / Ledgestone

| Block Weight: 1080 Ib (450 kg) 1050 |b (480 kg)
Block Volume: 7581 (0.21m°) 723 (0.21m")
| Center of Gravity: 21.7"(551 mm] 21.2" (538 mm})
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FACE TEXTURE VARIES —

. Weights are based upon a concrete density of 143 Ib/t” (220 1kgim®).

. Half blocks contain a fork slot on only one side of the block.

. Interface Shear knobs are typically 107 (254mm) diameter by 4
(102mm) kall, Smaller knob diameters are available.

& * 41" (1030mm) Top blocks are not typical and used in imited

applications.

~N oo,
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RETAINING BLOCKS

Block Library

R-41HC 41" (1030mm) HOLLOW-CORE

Face Texture: Cobble / Limestone  Kingstone / Ledgestone
Block Weight: 1,690 Ib {780 kg) 1,620 Ib (735 kg) |
Block Volume: 11.8316 (033 m") 113315 (0.32m7)
Center of Gravity: ~ 22.0" (558 mm) 21.3" (540 mm)

Infill Volume: 6.53f° (0.18 m™)

SHEAR KNOBS @

FACE TEXTURE VARIES —/\h\“-“/

—

. Units for dimensions are inches (mm), typical unless noted otherwise.

2. Block production varies with each licensed Redi-Rock manufacturer.
Confirm awvailability before Specifying or Ordering.

. Center of Gravity is measured from the back of block.

. Actual block volumes and weights may vary.

Bt

REDIROGK

5. Weights are based upon a concrete density of 143 b/t i2291kg.fma}.

. Half blocks contain a fork slot on only one side of the block.
7. Interface Shear knobs are typically 10" (254mm) diameter by 4"
(102mm) tall. Smaller knob diameters are available,
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RETAINING BLOCKS

Block Library

R-60M 40" (1520mm) MIDDLE R-60HM 40" (1520mm) HALF MIDDLE
Kingstone / Ledgestone

Face Texture: Cobble f Limestone  Kingstone / Ledgestone, Face Texture: Cobble f Limestone

Block Weight: 32901b (1490kg) 3220 Ib (1460 kg) Block VWeight: 1340 1b (610 kg) 1300 Ib (590 kg)
Block Volume: 23.001t (0651 m”) 22491t (0.637 m’) Block Volume: 9.341t°(0.264 m’)  9.09f’ (0.258m")
Center of Gravity:  31.0" (786 mm) 30.4" (772 mm) Center of Gravity:  33.7" (856 mm) 331" (840 mm)
By
SHEAR KNOBS @ oy
23 (584) OC, TYP.

A o -
FACE TEXTURE VARIES —~ e

R-40B 40" (1520mm) BOTTOM R-40HB 40" (1520mm) HALF BOTTOM

Face Texture: Cobble / Limestone  Kingstene / Ledgestone Face Texture: Cobble / Limestone  Kingstone / Ledgestone

Block Weight: 34201b (1550 ka) 2250 1Ib (1520 kg) Block Weight: 1400 Ib (630 kg) 13601b (620 kg)

Block Volume: 23.901t (0677 m’ 23 401 (0.663 m*) Block Wolume: 977 (0277 m’) 9521 (0.270m’)

Center of Gravity: 316" (802 mm) 31.0" (788 mm) Center of Gravity:  34.3" (871 mmy) 33.7" (856 mm)
/‘d}' 2

“ > - . 3
S :;‘\J” /// %}3}\ S ///
FACE TEXTURE VARIES — v FACE TEXTURE VARIES T

Units for dimensions are inches (mm), typical unless noted otherwise, 5. Weights are based upon a concrete density of 143 bt (2281 kgﬁr?),

1

2. Block production varies with each licensed Redi-Rock manufacturer. 6. 60" (1520 mm ) are typically used at the bottom of taller walls.
Confirm availability before Specifying or Ordering. 7. Half blocks contain a fork slot on only one side of the block.

3. Center of Gravity is measured from the back of block, 8, Interface Shear knobs are typically 10" (254mm) diam eter by 4"

4. Actual block volumes and welghts may vary, {102mm) tall, ller knob di ters are llabl

REDIROGK




APPENDIX: 1.1.5A BLOCK LIBRARY

RETAINING BLOCKS

Block Library

R-7238HC 72" (1830 mm) XL Hollow-Core

Face Texture: Ledgestone | Face Texture: Ledgestone

Block Weight: 3330 1L (1510 kg) | Elock WWeight: 4160 Ib (1890 kg)

Block Volume: 23.291t' (0.660 m") Block Volume: 29.10 ft* (0.824 m”)

Infill Volume: 22,881 (0648 m’) | Infill Volume: 36.29 #*(1.028 m*)

Center of Gravity: 29.00 (737 mm) Ceanter of Gravity: 39.9" (1013 mm) [\__ag
\"“‘?f‘?

SHEAR KNOBS @ 23

SHEAR KNOBS @ 23
(584} OC. TYP.

36 (914

FACE TEXTURE VARIES — = P

Face Texture: Ledgestone
Block Weight: 48401b (2190 ka)
Block Volume: 33831 (0.958m") 2
2 N
Infill Volume: 54631 (1547 m?) \\@,@

Certer of Gravity: 553" (1405 mm)

SHEAR KNOBS @ 23
584) OC, TYP.

361914y

\“\\
_,;\\
2 s
.—/..
- //
FACE TEXTURE VARIES —
1. Units for dimensions are inches (mm), typical unless noted otherwise, 4. Actual block volumes and weights may vary. =
2. Block production varies with each licensed Redi-Rock manufacturer. 5. \Weights are based upon a concrete density of 143 Ib/ft” (2291kghm?).
Confirm availability before Specifying or Ordering. 6. Interface Shear knobs are nominally 10" {254mm) diameter by 4"
3. Center of Gravity is measured from the back of block, excluding (102 mm) all.
stane infill

REDIROGK




APPENDIX: 1.1.5A BLOCK LIBRARY

RETAINING BLOCKS

Block Library

R-419M

41" (1030mm) MIDDLE 9" (230mm) SETBACK R-419HM
Cobble / Limestone  Kingstone / Ledgestone, Face Texture:

Cobble f Limestone  Kingstone / Ledgestone

Face Texture:
Block Weight: 23201b (1050kg) 2250 Ib (1020 kg) | Block Weight: 103010 (470 kg) 1000 Ib (450 kg)
Block Volume: 16211 (0.46m’) 1572 ff (0.44 m’) Block Volume: 7201t (020m’) 696 (0.20m")
Center of Gravity:  20.2*(514 mm) 19.7" (500 mm) | Center of Gravity:  21.3" (540 mm) 20.7" (525 mm)
AT
h"'\-\.\_ff.g

By,
)

g 3 #
2 ;
= i
g S
s P
& &
A ¢ )f/” 1B G
pfE T e gl
ey ] R -
FACE TEXTURE VARIES o FACE TEXTURE VARIES — L
FULL MIDDLE HALF MIDDLE
R-419B 41" (1030mm) BOTTOM 9" (230mm) SETBACK R-417HB
Face Texture: Cobble / Limestone  Kingstone / Ledgestone Face Texture: Cobble / Limestone  Kingstone / Ledgestone
Block Weight: 24501b {1110 kg) 2380 1b (1080 kg) | Block Weight: 1090 Ib (300 ka) 1060 |b (480 kg)
Block Volume: 1713/ (048 m*) 16637 (0.47 m?) Block Wolume: 7631 (0.22m°) 739 (021 m7)
Center of Gravity: 20.6" (523 mm) 201" (510 mm) | Center of Gravity: 21.6" (548 mm) 21.0" (534 mm)

SHEAR KNOBS @ 23

18 (457)

5 Lo S
\\/ ~, - /n\/,
FACE TEXTURE VARIES — 7 ™ "

FULL BOTTOM

. Units for dimensions are inches (mm), typical unless noted otherwise,

2. Block production varies with each licensed Redi-Rock manufacturer.
Confirm availability before Specifying or Ordering.

. Center of Gravity is measured from the back of block,

. Actual block volumes and weights may vary.

A
4

REDIROGK

B (45T
a«y@&

i i

FACE TEXTURE VARIES —

HALF BOTTOM

5, Weights are hased upon a concrete densily of 143 /R (2291kgim®),

6. Haif blocks contain a fork slot on enly one side of the block.

7. Interface Shear knobs are typically 10" (254mm) diameter by 4" (102
mim ) tall,
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APPENDIX:

1.1.5A BLOCK LIBRARY

RETAINING BLOCKS

Block Library

R-609M

Face Texture: Cobble f Limestone  Kingstone / Ledgestone
Block Weight: 33000 (1500 kg) 3230 Ib (1480 kg)
Block Volume: 2306t (0.65m*) 22,561t (0.64 m')
Center of Gravity: 30.9° (785 mm) 30.3" (770 mm)

SHEAR KNOBS @ 23

FACE TEXTURE VARIES — e
FULL MIDDLE
R-409B 40" (1520mm) BOTT
Face Texture: Cobble / Limestone  Kingstene / Ledgestone,
Block Weight: 3430 Ib (1550 kg) 2360 Ib (1520 ka)
Black Volume: 23971 (068 m°)  23.47 ' (0.66 m™)
Center of Gravity: 31.5" (800 mm) 30.9" (786 mm)

FACE TEXTURE VARIES —

FULL BOTTOM

40" (1520mm) MIDDLE 9" (230mm) SETBACK

. Units for dimensions are inches (mm), typical unless noted otherwise,

. Block production varies with each licensed Redi-Rock manufacturer.
Confirm availability before Specifying or Ordering.

. Center of Gravity is measured from the back of block,

. Actual block volumes and weights may vary.

poN | R

REDIROGK

OM 9" (230mm) SETBACK

R-609HM

Face Texture: Cobble f Limestone  Kingstone / Ledgestone
Elock WWeight: 12401k {610 kg) 1310 b (590 kg)

Block Volume: 9371 (0.26m") 8121 (0.26m")
Center of Gravity: 33.6" (856 mm) 33.0" (839 mm)

{%\ L - ; o
@}3 )N’/ }\\:/ e
FACE TEXTURE VARIES — e

HALF MIDDLE

R-407HB

Face Texture: Cobble / Limestone  Kingstone / Ledgestone
Block Weight: 1400 b {640 kg) 1370 Ib (620 kg)

Block Volume: 9.80 1t (0.28 m’) 9,55 ft* (0.27 m?)
Center of Gravity: 342" (869 mm) 33.6" (854 mm)

) r%}/ , ;x/ g o

FACE TEXTURE VARIES —

HALF BOTTOM

. Wieights are based upon a concrete density of 143 b’ (2291!1;&?),
6.
. Interface Shear knobs are typically 107 (254mm) diam eter by 4™ (102

Half blocks contain a fork slot on only one side of the block.

mm} tall.

. B0" (1520 mm ) Blocks are typically used at the bottom of taller walls.
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APPENDIX: 1.1.5A BLOCK LIBRARY

RETAINING BLOCKS

Block Library |

R41PCT 41" (1030mm) PC TOP

Face Texture: Cobble / Limestone  Kingstone / Ledgestone, Face Texture: Cobble f Limestone  Kingstone / Ledgestone
Block Weight: 11701 (530 kg) 1100 Ib (500 kg} | Elock WWeight: 1620 Ib (740 kg) 1560 b (710 kg)
Elock Volume: 8161 (0231 m") T7.6B (0.217Tm’) Block Volume: 11.38 /% (032 m")  10.881t (0.31 m")
Center of Gravity: 153" (388 mm) 14.6" (372 mm) | Center of Gravity: 21.8" (554 mm) 21.1" (536 mm)

N 9 ,/\\‘:“6“;.

g NG
g ~2
o . ol

2 =
3

=1 e
L~ &
< S
AR TN

e S Ee 3 S e
\\\./,’ 5 g’ S \1 % /’\h\«’\l L
T E W
FACE TEXTURE VARIES . -~

FACE TEXTURE VARIES —

R41PCM 41" (1030mm) PC MIDDLE

Face Texture Cobble / Limestone angaonefLedgedane! Face Texture:

Cobble / Limestone  Kingstone / Ledgestone
Block Weight: 1520 Ib (690 kg) 1450 Ib (660 kg) | Block Weight: 21701b (990 kg) 2100 Ib (950 kg)
Block Volume: 1062 7 (0.301 m*)  10.12 ft* (0.287 m”) Block Volume: 16.2 ft* (0.43 m") 14.69 1t (0.42 m")
Center of Gravity:  14.2" (360 mm) 13 6" (346 mm) | Centerof Gravity:  20.8" (522 mm) 200" (508 mm)
SHEAR KNOBS @ —, SHEAR KNOBS @-._ 6
23(584) OC, TYP o 9o, 23 (584) OC, TYP \?-’ﬁ?

e ‘\"{_7?;5)

5 | B g | -
>t < . “y P
NG r’ @ % . &9\“5—,_}
K P anE v 2. oo
\“»/" \}% ﬁ'l\f__ - \“'\./"} - :’ b
FACE TEXTURE VARIES — FACE TEXTURE VARIES — ¥
- : | omi ! R41PCB 41" (1030mm) PC BOTTOM
Face Texture: Cohble / Limestone  Kingstone / Ledgestone, Face Texture: Cabble / Limestone  Kingstone / Ledgestons
Block Weight: 1620 Ib (740 kg) 1550 Ib (700kg} | Block Weight: 22801b (1030 kg  22101b (1000 kg)
Block Volume: 11.341 (0321 m*)  10.85*(0.307 m%) Block Volume: 1592 ft* (045 m")  15.42ft (0.44 m’)
Center of Gravity: 14.2" (362 mm) 13.7" {349 mm) | Center of Gravity: 202" (514mm) 19.7" (501mm)
., T

18 (457)

FACE TEXTURE VARIES —

FACE TEXTURE VARIES —~ ™

. Units for dimensions are inches (mm), typical unless noted otherwise, 5. Weights are based upon a concrete density of 143 bt (2291kgkr?},

2. Block production varies with each licensed Redi-Rock manufacturer. G. Blocks contain a vertical slot for a 12" (300 mmy) strip of geogrid soil
Confirm availability before Specifying or Ordering. reinforcement,

3. Center of Gravity is measured from the back of block, 7. Interface Shear knobs are typically 10" (254mm) diam eter by 4" (102

4. Actual block volumes and welghts may vary, mm} tall. Smaller knob diameters are availlable.

REDIROGK




APPENDIX: 1.1.5A BLOCK LIBRARY

RETAINING BLOCKS

Block Library

030mm) PLANTER
Cobble / Limestone

Face Texture:

Block Weight: 20101k (910 kg) 1930 Ib (880 kg}
Elock Volume: 1402 f°(0.40m?) 13531t (0.38 m’)
Center of Gravity: 19.1% (485 mm) 18.4" (468 mm)
— @\ 5 )
el g B
o Qj Yoy,
5 P o
e =
S o)
g L
®| 14
~.%g B
o>

FACE TEXTURE VARIES —

R-MT MODIFIED TOP

Face Texture:

Block Weight: 1200 Ib (540 kg) 1130 Ib (510kg)
Block Volume: 838 ft (0.24m") 7.88 1t (0.22m%)
Center of Gravity:  17.9" (455 mm) 17.2" (438 mm)

SPECIALITY BLOCK

b
FACE TEXTURE VARIES — il

Kingstone [ Ledgestone| Face Texture:

Cobble / Limestone  Kingstone / Ledgestone Face Texture:

41" (1030mm) HALF PLANTER
Cobble f Limestone  Kingstone / Ledgestone

R-41HPL

| Block Weight: 880 Ib (400 kg) 840 Ib {380 kg)
| Block Volume: 6141 (0.17m’) 5881 (0.17m?)
| Center of Gravity: 202" (513 mm) 19.5" (495 mm)

. R-VIHT MODIFIED HALF TOP
Cobble / Limestone  Kingstone / Ledgestone

Block VWeight: 710 Ib {320 kg) 540 Ib {290 kg}
Block Volume: 4951 (0.14m%) 44517 (0.13m?)
| Centerof Gravity:  20.7" (527 mm) 19.8" (504 mm)
SPECIALITY BLOCK
g{“ LS
@l T r’y%
- e g
8
3 g
5 5
= . \In\@j?‘);\
R UK 98
oS

g bt
FACE TEXTURE VARIES —')\“ -

1. Units for dimensions are inches (mm), typical unless noted otherwise, 5. Weights are based upon a concrete density of 143 b’ (2291kgh'?},

2. Block production varies with each licensed Redi-Rock manufacturer.
Confirm availability before Specifying or Ordering.

3. Center of Gravity is measured from the back of block,

4. Actual block volumes and welghts may vary,

REDIROGK

&. Half blocks contain a fork slot on only one side of the block.
7. Interface Shear knobs are typically 10 (254 mm) diameter by 4" (102
mm) tall,
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APPENDIX: 1.1.5A BLOCK LIBRARY

RETAINING BLOCKS

Block Library

R-AB ANCHOR BOTTOM

R-AM ANCHOR MIDDLE

Face Texture: Cobble f Limestone  Kingstone / Ledgestone] Face Texture: Cobble f Limestone  Kingstone / Ledgestone
Block Weight: 23701b (1070 kg) 2290 1b (1040 kg) | Elock WWeight: 224000 (1010 kg) 21601k (980 kg)

Block Volume: 1654 ft* (0.47m”) 16,04 1t (0.45 m") Block Volume; 15631t (044m') 15131t (0.43 m")
Center of Gravity: 21.07 (533 mm) 20.4" (518 mm) | Center of Gravity: 20.6" (523 mm) 20.0" (502 mm)

e N 5@‘3/"'

~ T«

. e S
FACE TEXTURE VARIES — v g FACE TEXTURE VARIES — T

R-SM SHORT MIDDLE R-ST SHORT TOP

Face Texiure Cobble / Limestone  Kingstone / Ledgestone Face Texture: Cobble / Limestone  Kingslone / Ledgestone
Block Weight: 21401b (970 kg) 2080 Ib (940 kg) | Block Weight: 1110 Ib {500 Kg) 1050 Ib (480 kg)
Block Volume: 1495 7 (0.42m%) 1451 £ (0.41 m’) Block Volume: 7ITH022m°) 7331 (0.21m7)
Center of Gravity:  19.7" (499mm) 19.2" (487Tmm) | Centerof Gravity: 137" (349mm) 13.2" (336mm}
SHEAR KNOBS @ e
YO 00, TYR it SPECIALITY BLOCK
SPECIALITY BLOCK
e
z| A =
R
-~ e “‘«‘]?J-fq 4
D il e 0
FACE TEXTURE VARIES = el | FACE TEXTURE VARIES =" ~
R-419SM 9" (230mm) SETBACK SHORTMID R<419ST 9" (230mm) SETBACK SHORT TOP
Face Texture: Cohble / Limestone  Kingstone / Ledgestone Face Texture: Caobble / Limestone  Kingstone / Ledgestone
Block Weight: 1280 Ib (580 kg) 1240 Ib (560 kg) | Block Weight: 710 Ib (320 kg) £60 Ib (300 kg)
Block Volume: 8961 (0.25m")  8.6Bf (0.24m") Block Volume: 494 f°{0.14m%) 464 ft*(0.13m%)
Center of Gravity:  20.0" (507mm} 19.5" (494mm) | Center of Gravity: ~ 13.9" (352mm) 13.3" (339mm)

SPECIALITY BLOCK

SPECIALITY BLOCK

3 @
<9 T 0

e =
FACE TEXTURE VARIES — \\J'/

FACE TEXTURE VARIES — T

1. Units for dimensions are inches (mm), typical unless noted otherwise, 5. Weights are based upon a concrete density of 143 bfft (2291k¢n’].

2. Block production varies with each licensed Redi-Rock manufacturer. 6. 27" (695) wide blocks contain a fork slot on only one side of the
Confirm availability before Specifying or Ordering. biock. These are speciality blocks and may have limited availability

3. Center of Gravity is measured from the back of block, and is only used in double 80 degree corner applications.

4. Actual block volumes and welghts may vary, 7. Interface Shear knobs are typleally 10" (254mm) diameter by 4" (102

mm) tall, Smaller knob diameters are available.

REDIROGK
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APPENDIX: 1.1.5A BLOCK LIBRARY

FREESTANDING BLOCKS

Block Library

-288 _ JSTEPDOWN TOP R-41SDT
Face Texture: Cobble / Limestone  Kingstone / Ledgestone | Face Texture: Cobble / Limestone  Kingstone / Ledgestone
Block Weight 800 Ib (270 kg) St ) | Block Weight: 840 |b (380 kg 740 Ib (340 kg)

Block Volume: 421 (0.12m’) 341 (010m’) Block Volume; 591 (017 m) 511 (0.14m)

FACE TEXTURE VARIES — 7 o

1. Units for dimensions are inches (mm), typical unless noted otherwise,
2. Block production varies with each licensed Redi-Rock manufacturer.
Confirm awvailability before Specifying or Ordering.

REDIROGK

-
FACE TEXTURE VARIES — ™

3, Architectural faces on the blocks have varying texture.
4. Actual block volum es and weights may vary.

5. Wieights are based upon a concrete density of 143 Ib/ft” (2291 ngl'n’).
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APPENDIX: 1.1.5A BLOCK LIBRARY

FREESTANDING BLOCKS

Block Library

Face Texture: Cobble / Limestone  Kingstone [ Ledgestone| Face Texture: Cobble f Limestone  Kingstone / Ledgestone

Block Weight: 1410 Ib (640 kg) 1260 Ib (570 kg} | Elock WWeight: 1050 1b {480 kg) 9101b (410 kg)

Block Volume: 9,841t (0.279m’) &84 (0.250m’) Block Volume: 7.35ft (0.208m%)  6.35 ft" (0.180m")
KNOBS @ 23

L 24 (610) +
LEDGESTONE
COBBLESTONE
23 {5B4) 2
LIMESTOME

FACE TEXTURE VARIES —

Face Texture:

Block Weight: 1520 Ib (690 kg) 1380 Ib (630 kg}
Block Volume: 10.65 ft° (0,302 m’)  9.66 it (0.273 m 1
KNOES @ 23
{584) OC, TYP. — (— 10(254) DIAMETER x

4 (102) HIGH, TYPICAL. 6 (152)
DIAMETER KNOBS OFTICNAL

18 (457

j“ﬂ TEXTURE
(556\ # VARIES

TR x!g
e o 5\!/*24(610}1
FACE TEXTURE VARIES LEDGESTONE
COBBLESTONE
23 (584) +
LIMESTONE

2. Block production varies with each licensed Redi-Rock manufacturer.
Confirm awvailability before Specifying or Ordering.

. Architectural faces on the blocks have varying texture,

. Actual block volumes and weights may vary.

£

REDIROGK

Cobble / Limestone  Kingstene / Ledgestone Face Texture:

. Units for dimensions are inches (mm), typical unless noted otherwise,

LEDGESTONE
COBBLESTONE
23 (584) =
LIMESTONE

Cobble / Limestone  Kingstone / Ledgestone
| Block Veight: 1380 Ib (620 kg) 1230 b (560 kg)
Block Volume: 961 (0.272m) 862t (0.244 m")

— LIFTING INSERT OR TEXTURED
TOP SURFACE, OFTIONAL

~. . FACE
i
e VARIES
R 53"

“’ TEXTURE

T {
o 24 (810
FACE TEXTURE VARIES — e LEécc)sf'oN;
COBBLESTONE
23(584) ¢
LIMESTONE

5. Weights are based upon a concrete density of 143 [b/it” (2281 kgm).

6. 6" (152 mm) diameter vertical semi-clyindrical voids at the ends of the
black for mechanical tie-down are available, refer to Force Protection
blacks for additional information.

7. Knobs are typically 10" {254mm) diameter by 4" {102 mm) tall. Smaller
knobs are available,
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APPENDIX: 1.1.5A BLOCK LIBRARY

FREESTANDING BLOCKS

Block Library

Face Texture: Cobble / Limestone
Block Weight: 127016 (570kg) 1120 Ib (510 kg) | B
Block Volume: 886 (0251 m) 786 (0.223m") B

— 12(305) x 4 (101) END
RECESS

— FACE

. TEXTURE

\\ag@ﬂ"" /_;~ VARIES

~L24 (B10)
LEDGESTONE
COBBLESTOME
24 (584) &
LIMESTOMNE

P

.
. :
FACE TEXTURE VARIES —~

e

Face Texture: Cobble / Limestone  Kingstene / Ledgestone, F

Kingstone [ Ledgestone| Face Texture:

Cobble f Limestone  Kingstone / Ledgestone
970 I (440 kg)
.76 1 (0.191 m”)

lock Vieight:
lock Volume:

8201b {370 kg)
576 ft' (0.163m")

_— FACE
TEXTURE
; VARIES

fza (610) £
LEDGESTONE
COBBLESTONE
23 (564) &
LIMESTONE

,)
FACE TEXTURE VARIES —

ace Texture: Cobble / Limestone  Kingstone / Ledgestone

Block Weight: 1380 Ib (630 kg) 1240 b (560 k)| | Block Weight: 1240 Ib (560 kg) 1090 Ib (500 kg)
Block Volume: 965 (0.273m°)  8.66f (0.245m%) Block Volume: 863ft (0.244m”) 764 (0216 m”)
KNOBS @ 23
(584) OC, TYP, — — RECESS OPTICNAL
RECESS OPTIONAL —, — 10 (254) DIAMETER x

4 (102) HIGH, TYPICAL. 6 (152)
DIAMETER KNOBS AVAILABLE.

_— FACE

~. "% TEXTURE

% N o VARIES
= ;

= \"\‘3@ -~

A T L 24 (B10) 2
" LEDGESTONE
COBBLESTONE
23 (584) £
LIMESTONE

FACE TEXTURE VARIES —

1. Units for dimensions are inches (mm), typical unless noted otherwise,

2. Block production varies with each licensed Redi-Rock manufacturer.
Confirm awvailability before Specifying or Ordering.

3. Variable radius feature can be cast on only one end, coordinate,

REDIROGK

~N@ o

/— LIFTING INSERT OR TEXTURED
TOF SURFACE, OPTIOMAL

&
2
I
.ll
OPTIONAL ™
GROOVE ,\er;,)? S T
EXTENTION — _ /njg\ " VARIES
i i\:{b Ao @10
FACETEXTUREVARIES — ™  LeonesioNE
COBBLESTONE
23 (584) £
LIMESTONE

Architectural faces on the blocks have varying texture.

. Actual block volum es and weights may vary.

. Wieights are based upon a concrete density of 143 Ib/ft” (2291 ngl'n’).
. Knobs are typically 10" (254 mm} diameter by 4" (102 mm) tall.
Smaller knobs are available.
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APPENDIX: 1.1.5A BLOCK LIBRARY

FREESTANDING BLOCKS

Block Library

Face Texture: Cobble / Limestone  Kingstone / Ledgestone

Block Weight 1350 Ib (610 kg 1200 Ib {550 kg)

Block Volume: 9.411 (0.267m”) 242 (0.238m")
KNOBS @ 23

(584) OC, TYP. —

6(152) DIAMETER x 18 (457}
[ TALL RECESS EACH END

it— CAST-IN #4 (#13) REBAR
HOCK EACH END

— FACE
TEXTURE

- SR e WARIES
R A

g - e
FACE TEXTUREVARIES — o cat8i0:

COBBLESTONC
23 {584y 2
LIMESTONE

Face Texture: Cobble / Limestone  Kingstone / Ledgestone|

Block Weight: 1460 Ib (660 kg) 1320 Ib (600 kg)

Block Volume: 10231 (0290 m°) 9231 (0.261 mY)

KMNOBS @ 23
{584) OC, TYP. — 10 (254) DIAMETER x

4(102) HIGH, TYPICAL. 6 (152)
DIAMETER KNOBS AVAILABLE.

HORIZONTAL VOID FULL
LENGTH OF BLOCK, TYP,

18 (457

™~ R
o 46‘}-(?7 3 \“\(',_ FACE
- i e
- : . € TEXTURE
=E 2T o VARIES
N e g O s
- ~ A g
AL 24 (810
FACE TEXTURE VARIES — e LEDGESTONE
COBBLESTONE
23 (5B4) £
LIMESTONE

1. Units for dimensions are inches (mm), typical unless noted dherwise,

2. Block production varies with aach licensed Redi-Rock manufacturar.
Confirm availability before Specifying or Ordering.

3. Architectural faces on the blocks have varying texture.

REDIROGK

Face Texture: Cobble / Limestone  Kingstone / Ledgestone
Block Weight: 13101b (600 kg) 11701b (530 kg)
Block Volume: 9.19ff' (0.260m%  8.191t (0.232m")

— LIFTING INSERT OR TEXTURED
TOP SURFACE, OPTICNAL

r
2]
=
2y
s .. .~ FACE
: “‘-»}7\"*‘-'\_ TEXTURE
~_ ~ \\{6@ & VARIES
W e T e s
FACE TEXTUREVARIES — ™ | EoOESrONE
COBBELESTONE
23 (5B4) £
LIMESTONE
Block Weight: 9,350 Ib (4,240 kgq)
Block Volume: 65.4 ft* (1.85m’)

54 (1372)

REQUIRES CUSTOM INTERNAL .\"\\
REINFORCEMENT AND DOWELS FOR ™.
TRAFFIC MOMENT SLAB CONNECTION, ™

FACE TEXTURE VARIES
4. Actusl block volumes and weights may vary.
5. Weights are based upon a concrete density of 143 b/t (2281 kg,
6. Knobs are typically 10" (254mm) diameter by 4" (102 mm) tall.
Smaller knobs are available,

7



APPENDIX: 1.1.5A BLOCK LIBRARY

FREESTANDING BLOCKS

Block Library

Face Texture: Cobble / Limestone  Kingstone / Ledgestone, Face Texture: Cobble f Limestone  Kingstone / Ledgestone
Block Weight: 1370 Ib (620 kg) 1360 Ib (620 kg) | Block VWeight: 1070 Ib (480 kg) 1060 Ib (480 kg)
Block Volume: 96Tt (0.27m") 951t (0.27m") Block Volume: 7.5t (0.21m°) 7.4 (0.21m’)

KNOBS @ 23
(584) OC, TYP. —.

— CORNER BLOCKS

TEXTURED CM
= THREE FACES
%r]
=
Q
_ _—FACE
'>'“<, TEXTURE
i (@m =+ VARIES
N - 24 {610
FACE TEXTURE VARIES — o LE,g‘*GE;ONE
COBELESTONE
23 (584) £
LIMESTONE
Face Texture: Cobble / Limestone
Block Weight; 1490 Ib (680 kg) 1480 Ib (BT0 kg)
Block Volume: 104t (0.30m") 103/t (0.29m")
KNOBS @ 23
(584) OC, TYP. —.

~ 10 (254) DIAMETER x
4 (101) HIGH, TYPICAL. 6 (152)

9 _— FACE
'\x \{ TEXTURE

\d\ ey o VARIES

N Tos B10) +
LEDGESTONE
COBBLESTONE
23 (584} +
LIMESTONE

FACE TEXTURE VARIES —~

1. Units for dimensions are inches (mm), typical unless noted otherwise.

2. Block production varies with each licensad Redi-Rock manufacturer.
Confirm availability before Specifying or Ordering.
3. Architectural faces on the blocks have varying texture,

REDIROGK

Kingstone / Ledgestone Face Texture:

DIAMETER KNOBS AVAILABLE.

o)
o
"o ':12 k
1 1 =
= 12
s ~

8 TEXTURE
@ ) VARIES

”124 (610) +
LEDGESTONE
COBBELESTONE
23(584) ¢
LIMESTONE

,f o,
FACE TEXTURE VARIES — ~

Cabble /Limestone  Kingstone / Ledgestone
1340 Ib (610 kg) 1330 Ib (600 kg)

| Block Weight:
9.4t (0.26m") 9.3 (0.26m")

Block Volume:

— LIFTING INSERT OR TEXTURED
[ TOP SURFACE, OPTIONAL

_ -~ FACE
~ £ TEXTURE
& > VARIES
i

To (610) ¢
LEDGESTONE
COBBLESTONE
23 (584) &
LIMESTONE

FACE TEXTURE VARIES —

4. Actual block volumes and weights may vary.

5. Weights are based upon a concrete density of 143 Ib/t” (2291 kgif®).

6. Knobs are typically 10" (254mm) diameter by 4" (102 mm) tall.
Emaller knobs are available.
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APPENDIX: 1.1.5A BLOCK LIBRARY

FREESTANDING BLOCKS

Block Library

Face Texture: Cobble / Limestone  Kingstone / Ledgestone, Face Texture: Cobble f Limestone  Kingstone / Ledgestone
Block Weight: 660 Ib (300 Icg,‘u 650 b (300 kg) | Block VWeight: 530 b (240 kq} 530 1b (240 kg]
Block Volume: 461 (0.13m 461 (0.13m") Block Wolume: 37/ (0.11m) 3.7 (0.10m°)

— CORNER BLOCKS

TEXTURED CM =
THREE FACES 'Eg
__— FACE = "
~#  TEXTURE L TE)(TLIRE
f)- VARIES = f ; @ ) VARIES
o L 24 (610 : f'x. ”124 510
FAGE TEXTURE VARIES — s LE,g‘*GE;ONE FACE TEXTUREVARIES -~  [EiRO0E e
COBELESTONE COBBELESTONE
23 (584) + 23 (584) £
LIMESTONE LIMESTONE
Face Texture: Ceobble / Limestone  Kingstone / Ledgestone Face Texture: Cebble fLimestone  Kingstone / Ledgestone
Block Weight; 710 Ib (320 kg) 700 |b (320 kg) | Block Weight: 640 Ib (290 kg} 630 Ib (290 kg)
Block Volume: 5.0 (0.14m") 491 (0.14m") Block Volume; 451t (0.13m) 4.4 (0.13m")

10 (254) DIAMETER x 4 (101) HIGH
KNOB, TYPICAL. 6 (152) DIAMETER
| KNOB AVAILABLE.

— LIFTING INSERT OR TEXTURED
TOP SURFACE, OFTIONAL

= =
-g' a
@ ~_ -~ FACE Lo} e ~._ - FACE
23z S~ TEXTURE <P 2 = ~ < TEXTURE
oy, ST T VARIES E ”’ﬁ% W > VARIES
NN [&} ) u‘
N /724(610}1 P /{24(510u
FACE TEXTURE VARIES — LEDGESTONE FACE TEXTURE VARIES - b ad LEDGESTOMNE
COBBLESTONE COBBLESTONE
23 (584) 2 23 (584) &
LIMESTONE LIMESTONE
1. Units for dimensions are inches (mm), typical unless noted otherwise. 4. Actual block volumes and weights may vary.
2. Block production varies with each licensad Redi-Rock manufacturer. 5, Weights are based upon a concrete density of 143 Ib/ft” (2291 kgim®).
Confirm availability before Specifying or Ordering. 6. Knobs are typically 10" (254mm) diameter by 4" (102 mm) tall.
3. Architectural faces on the blocks have varying texture, Smaller knobs are available.

REDIROGK
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APPENDIX:

1.1.5A BLOCK LIBRARY

FREESTANDING BLOCKS

Block Library

Face Texture:
Block Weight:
Block Volume:
Infill Wolume:

FACE TEXTURE VARIES — T

Face Texture:
Block Weight:
Block Volume:
Infill Velume:

18 (457

FACE TEXTURE VARIES —

1

2
3
4
5

REDIROGK

Cobble / Limestone  Kingstone / Ledgestone| Face Texture:
| Block Weight:

Block Volume:
| Infill Volume:

910 b (410 kg) 7701b (350 kg)
6381 (0.181m°) 5381 (0.152m’)
40918 (D118 mY)

“~. ,— FACE
S TEXTURE

A & o vamEs
"‘\,/'/‘\'\ \"':'3@ ’(/

~% 24810y 2
LEDGESTONE
COBBLESTONE
23 (5684) +
LIMESTONE

Cobble / Limestone  Kingstene / Ledgestone

46016 (210 kg) 290 b (180 kg) |
3197 (0.090m%) 2691 (0.076m%)
2.04 ft*(0.058 m*)
\
\‘\(??‘r/

e J . _—FACE
£ S, € TEXTURE
8 . S o VARIES

\‘%'&i e ?\{\3{9,(//
T2 610 ¢
LEDGESTONE
COBBLESTONE
23 (564) £
LIMESTONE

. Units for dimensions are inches (mm), typical uniess noted otherwize.

. Confirm block production with licensed Redi-Rock manufacturer

. Architectural faces on the blocks have varying texture.

- Average block weights shown. Actual block volumes and weights may vary.
. Weights are based upon a concrete density of 143 b/ (2281 kahm®).

18 {457)

Face Texture:
Block Weight:
Block Velume:
Infill Volume:

FACE TEXTURE VARIES —

Cobble /Limestone  Kingstone / Ledgestone

1000 1b {460 kg) 970 1b (440 kg)

7.011t (0.198 m?)  6.80 ft' (0.192 m™)
3.37 7 (0085 m*)

— FACE
‘x\“'\{ TEXTURE
. A\ o~ VARIES
\'“J:}k?'gp ,/?

\ P

B T (610) +
FACE TEXTURE VARIES — il LEDGESTONE
COBBLESTONE
23 (594) +
LIMESTONE

Cobble / Limestone  Kingstone / Ledgestone
5501b {250 kg) 5101b (230 kg}
3811 (0108 mY) 353 #°(0.100m*)

1.31 12 (0.037 m7)

_— FACE
TEXTURE

T 241810 &
LEDGESTONE
COBBLESTONE
23 {584) =
LIMESTONZ
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APPENDIX: 1.1.5A BLOCK LIBRARY

FREESTANDING BLOCKS

Block Library

Face Texture: Cobble f Limestone  Kingstone / Ledgestone | Face Texture: Cobble / Limestone  Kingstone / Ledgestone
Block Vveight: T40 b (340 kg) 660 Ib (300 kg) | Block Weight: 550 Ib (250 kg) 470 Ib (210 kg)
Block Volume: 5177°(0.146 m*)  4.60 ft' (0.130m’) Block Volume: 3.86ft'(0.109m*)  2.30ft' (0.093m")

’ LIFTING INSERT, OPTIONAL - .~ LIFTING INSERT, OPTIONAL

7 . _—FAGCE

i 9 . _.~ FACE
.. ™  TEXTURE

< TEXTURE

L . /)"\ 7 VARIES k N % e VARIES
LY ;%@ﬁj - S -\}\4&1 "
AT e 24 (610) + . <7 L 24 (B10) £
FACE TEXTUREVARIES —~ a0 o FACE TEXTUREVARIES — ™ [enGESroNE
COBBLESTONE COBBLESTONE
23(5B4) + 23 (584) +
LIMESTONE LIMESTOMNE

Face Texture: Cobble / Limestone  Kingstone / Ledgestone
Block Weight: 1330 |b (600 kg) 1320 Ib (600 kg)
Block Volume: 9.3 ft* {D.26m") 9.2 ft° (0.26m”)

4xBx2 (102¢152¢51)

OVAL KNOBS @ 23 13 (330) WIDE GROCVE

{584) OC, TYP, - NEAR END OF BLOCK

_— OPTIONAL 6 (152)
A~ DIAMETER KNOB IN
LIEL OF OVAL KNOB
THIS LOCATION

b

— CORNER BLOCKS
TEXTURED ON
THREE FACES

18 (457

~._.— FACETEXTURE
-, "% VARIES

Az
Lo et
FACETEXTURE VARIES — ™ LeNOELTONE
COBBLESTONE
23 (584) +
TOP BLOCK HAS NO SHEAR KNCBS LIMESTONE
AND A TEXTURED TOP SURFACE.

1. Units for dimensions are inches (mm), typical unless noted otherwise, 3, Architectural faces on the blecks have varying texture.
2. Block production varies with each licensed Redi-Rock manufacturer. 4. Actual block volum es and weights may vary.

Confirm availability before Specifying or Ordering. 5. Wieights are based upon a concrete density of 143 It (2291 ngl'n’).

REDIROGK




APPENDIX: 1.1.5A BLOCK LIBRARY

ACCESSORIES (CAP AND STEP BLOCKS)

Block Library

Block Weight: 620 Ib (200 kg) Block Weight: 670 Ib {300 kg)
Block Volume: 4,42 16 (0,125 m’) | Block Volume: 4,85 f££(0.132 m’)

Block Weight: 660 Ib (300 kq) Block Weight: 1,230 Ib (560 kg)
Block Volume:; 4591 (0,130 m") | Block Volume: 8581 (0.242m")

1. Units for dimensions are inches (mm), typical unless noted otherwise. 3. Actual block volumes and weights may vary.

2. Block production varies with each licensed Redi-Rock manufacturar. 4. \Weights are based upon a concrete density of 143 ik’ (2201 kgin®).

Confirm awvailability before Specifying or Ordesing.

REDIROGK
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APPENDIX: 1.1.5A BLOCK LIBRARY

ACCESSORIES (COLUMN BLOCKS)

Block Library

Block Weight: 730 Ib (330 kg) Block VWeight: 810 Ib (370 kg)
Block Volume: 511 (0.14 m’) | Block Volume: 561 (0.16m7)

CENTERED 4 (102) DIAMETER
PVC PIPE SLEEVE THRU BLOCK ?
/

CENTERED THRU TAPERED HOLE
8-10 (200-250) DIAMETERS T,

|
h

T
2 g
= =
e s
s o - T
'i_\é‘,{ . B\G\,} \/‘}
ke . . ol
NP J
Block Weight: 830 Ib (380 kg) Elock Weight: 390 Ib (180 kg)
Block Volume: 581 (0.16 m") | Block Volume: 271t (0.08 m%)
CHTIQNAL EENCE:PORKET P OPTIONAL 4 (102) DIAMETER
: = THRU CENTER HOLE —,
=
5 g
= il =
- 1._/ _/-"*rc
- ey ‘“-
~ O e 5 -

1. Units for dimensions are inches (mm), typical unless noted otherwise, 4, Weights are based upon a concrete density of 143 b’ (2281 Hg#n’).
2. Block production varies with each licensed Redi-Rock manufacturer. 5. Weight and volume ranges represents the blocks with the maximum
Confirm availability before Specifying or Ordering. hole size shown and with no hole.
3. Actual block volumes and weights may vary. G, Optional fence rail pockels available upon request. Typical pocket
size is: 2 (50) wide x 5(130) deep x & (230} tall.
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APPENDIX: 1.1.5B XL REINFORCING

APPENDIX:

1.1.5B XL REINFORCING

RETAINING BLOCKS

Reinforcing Steel

L l 3D VIEW

a b d
=3 93¢
87" ( |
i s /A
®
BAR DIAGRAM
BAR SCHEDULE
DIMENSIONS
BAR* a b 3 | d LEMGTH/BAR NO. BARS TOTAL LENGTH
() 2-8" (813 mm) = _ 28" (0.81 m) 14 37-4"(11.38 m)
(B) 717" (2172 mm) | 2“0 7' (629 mm) | 14" (406 mm) | 1-2" (356 mm) | 188" (5.69 m) 2 37-4" (11.38 m)
TOTAL: 74-8" (2276 m)

“All bars #4, ASTM AB15 or AT06 Grade 60 (13 mm, 420 mPa)
“B:armay be supplied in two paris, with a lap splice along the front dimension, "b". Minimum lap splice length is 12 inches (305 mm).
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