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ARMORTEC HARD ARMOR SOLUTIONS.

A LEGACY OF SUCCESS

Doing the seemingly impossible is an everyday job. With erosion control systems for any need in any application, Contech Engineered

Solutions delivers a range of effective, efficient solutions. Our engineered systems provide performance-tested solutions for a wide variety

of applications including channel lining, shoreline protection, dam crests and spillways, energy dissipation, pipeline and cable protection,

bridge and abutment protection, boat ramps, low water crossings, outfall protection, wave attack protection and more.

1978 — ArmorFlex®
Articulating Concrete

1991 — A-Jacks®
concrete armor units
intfroduced

2003 - Manly
Hydraulics A-Jacks®
Wave Flume Testing

Phase |

2010 — ArmorFlex®

Block Mats developed ArmLZ?IZSZH_WA w : 1999 - 2001 - Block and a Half
- Research Study "} 2000 - ArmorFlex "L" Block and : Ongoing Hydraulic developed 2013 -
«» : Taper Block Hydraulic Stability & Structural Testing ®
: : : ® ArmorFlex
: and Overtopping Testing A‘JO:CL(S” ASTM Hydraulic
: Testing
| | L | | B | ]
\ : \ \ \
| | | | N
1980 . z 1990 2000 © 2010
: - : : : :
" : ] o i 2002 - Infield 2009 — Manly
n‘ 1986 — ]9A?J6 lA::morlFle.x gnd : Development of Hydraulics A-Jacks
: Armorloc® - :}:@A'ﬂiésgg m ArmorRoad® Wave Fume Testing
1983 — Delft introduced Phase I

Hydraulics Wave
Attack Testing for
ArmorFlex®

1999 — Comprehensive A-Jacks® Testing including:

Sediment Movement, Pier Scour, Energy Dissipation,

Hydraulic Property, Coastal Protection, Lateral Load
Capacity, Wave Transmission and Testing

-

BUILDING CONFIDENCE EVERY STEP OF THE WAY

p
-
ARMORTEC SOLUTIONS VS. TRADITIONAL RIP-RAP
N
RESEARCH & ASTM TESTING PROTOCOL
DEVELOPMENT COMPLIANT FULL-SCALE TESTING SCALE MODEL TESTING
N
p
CONSISTENT & CONSERVATIVE RECOMMENDED GRADATION
DESIGN INDUSTRY DESIGN GUIDELINES VARIES WITH METHODOLOGY
Vs
QUALITY MANUFACTURED UNDER CONTROLLED CONDITIONS IN e Py
CONTROL COMPLIANCE WITH ASTM ESTABLISHED STANDARDS QUALITY CONTROL
P
CONSTRUCTION CONFIDENT & SELF-EVIDENT PLACEMENT QUALITY I
0
INCREASE YOUR CONFIDENCE WITH ARMORTEC ]
§ J
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PROCESS - DESIGN, PREFABRICATION, INSTALL.

ARMORFLEX” | HAND-PLACED A-JACKS®

PRODUCTION
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INSTALLATION SITE PREPARATION

COMPLETION
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ARMORFLEX® ARTICULATING CONCRETE BLOCKS

OPEN CELL BLOCK DESIGN ALLOWS FOR REVEGETATION

%)
5
—
w
LLl
I—
|—
g BLOCK OPTIONS ARMORFLEX UNIT SPECIFICATION
Block Class | Open/Closed Cell | Nominal Thickness | Gross Area (sf) | Block Weight (Ibs) | Open Area %
Open-Cell Block Closed-Cell Block
. ) 30-S Open 4.75 0.98 33-35 20
i, 3

50-S Open 6.00 0.98 42-45 20

40 Open 4.75 1.77 59-64 20

50 Open 6.00 1.77 76-82 20

70 Open 8.50 1.77 108-117 20

40-L Open 4.75 2.58 97-105 20

70-L Open 8.50 2.58 174-188 20

T s T |
45-S Closed 4.75 0.98 39-42 10
55-S Closed 6.00 0.98 50-54 10
Tapered-Cell Block Block and a Half® e

p 45 Closed 4.75 1.77 71-77 10

55 Closed 6.00 1.77 91-98 10

85 Closed 8.50 1.77 136-146 10

45-L Closed 4.75 2.58 109-118 10

85-L Closed 8.50 2.58 207-223 10

High Velocity Application Block Classes

40T Open 4.75 1.77 58-63 20

50-T Open 6.00 1.77 75-81 20

70-T Open 8.50 1.77 116-124 20
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ARMORFLEX® ARTICULATING CONCRETE BLOCKS
APPLICATIONS

Channel Lining
Shoreline Protection
Scour Protection
Slope Protection
Outfall Protection

SCOUR PROTECTION

Pipeline & Cable Protection
Weirs
Spillways

Dam Overtopping
Emergency Overflows
Grade Transitions
Intercoastal Waterways
Bays

Lakes

Reservoirs

SHORELINE PROTECTION

Low Water Crossings
Boat Ramps
Down Chutes

w
o
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=
w
(a)
s
P
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w
>

CHANNEL LINING

Dam Overtopping

'SUBMERGED ARMORING
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MATTED SOLUTIONS

ARMORFLEX® DESIGN CONSIDERATIONS

SIZING

REVETMENT THICKNESS (IN.)

* Assume 4H:1V sideslopes, 2% bedslope, 15ft. bed width, 3ft. flow depth, FS =1.5

ArmorFlex® ACB vs Traditional Riprap*

VELOCITY (FPS)
21 fps 25 fps 31 fps

Riprap size Riprap size
impradical. impradiical.
Grouted Grouted

fiprap, |~ —  riprapor
multiple D30 cast-in-place
maintenance concrete are
sedions, o~ possible
cast-in-place options.
concrete are
other possible

opfions.

99”

) ArmorFlex Non-Tapered ACB gl ArmorFlex Tapered ACB @ USACE D30 Riprap (Maynord)

TYPICAL CROSS SECTIONS oo

GEOTEXTILE

SUBGRADE

Standard Cross Section

GEOTEXTILE

ARMORFLEX TAPERED SYSTEM

—OFow

GEOGRID
APPROVED
4"- 6" DRAINAGE LAYER SUBGRADE

Tapered Series - Cross Section

REFERENCES AND STANDARDS

National Concrete Masonry Association (2010), "Design
Manual for Articulating Block (ACB) Revetment Systems',
NCMA Publication TR 220A

e ASTM D 7276 — Standard Guide for Analysis and

Interpretation of Test Data for ACB Revetment Systems in Open

Channel Flow

* ASTM D 7277 — Standard Test Method for Performance Testing

for ACB Revetment Systems for Hydraulic Stability in Open
Channel

e ASTM D 6684 — Standard Specification for Materials and

Manufacture of Articulating Concrete Block (ACB) Revetment

Systems
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ASTM D 6884 — Standard Practice for Installation of
Articulating Concrete Block (ACB) Revetment Systems

FHWA Hydraulic Engineering Circular NO. 23: Bridge Scour
and Stream Instability Countermeasures: Experience, Selection
and Design Guidance — Third Edition, Volume II, Design
Guideline 8.

USDOT Federal Highway Administration Hydraulic Engineering
Circular NO. 15, Third Edition (2005) "Design of Roadside
Channels with Flexible Linings" National Highway Institute.
Julien, Pierre Y. (2010) "Erosion and Sedimentation", 2nd
Edition, Cambridge University Press




ARMORFLEX® INSTALLATION
THE ARMORTEC® HARD ARMOR ADVANTAGE
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| Step 1:

- . Step3:
j o‘ ArmorFlex arrives on-site as a system [ ArmorFlex Mats are placed according fo
. \Q of factory-assembled mats. ArmorFlex is S : ~ thessite plans with appropriately sized
\ i e placed on a site specific geotextile which e equipment. Above normal waterline mats

8 has been placed on a prepared subgrade
using conventional construction equipment.

&, may be fopsoiled and seeded to give a
vegetated effect.

Step 4:
Proper foe trench requires a minimum of
two rows of block buried below predicated
soil depth. Tapered series block or mats
subject to wave attack are required to have
a bedding layer of crushed stone or gravel.

Mats are supplied on flat bed trailers. Mats
can be handled with a spreader bar which
1 can be rented from Contech.

See ArmorFlex Installation Guide for additional information.

SNOILNTOS d3iLlvW

ARMORROAD® CONCRETE UNITS
APPLICATIONS

Industrial Yards

*  Durable Driving Surface
*  Temporary Road

*  Lay Down Yard

*  Heaving and Expanding
Subgrades

ARMORROAD UNIT SPECIFICATION

SF Coverage per Weight
Block Type L W H Unit (Ibs per Unif) SF per Truck load
Mat Closed | 18.00 | 15.60 | 6.00 1.74 105-109 750
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HAND-PLACED SOLUTIONS

A-JACKS® CONCRETE ARMORING UNITS (CAU)
APPLICATIONS

Bridge/Pier Scour

Energy Dissipation
Streambank/Toe Stabilization
Shoreline

Drop Structure

Weirs

Coastal Breakwater (Jetti)

Habitat Creation

ENERGY DISSIPATION

STREAMBANK

A-Jacks® provided bridge pier
foundation scour protection
withstand Hurricane Sand

PIER SCOUR

INSTALLATION

Handplaced and Bundled
Unit Methods

Field Technicians Available for
Pre-con and Installation

Construction Versatility
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A-JACKS® DESIGN CONSIDERATIONS
DESIGN

RECOMMENDED LIMITING VELOCITY vs. BED SLOPE
- A-Jacks High-Density Interlocked Configuration
g 500
3 AJ-96|
*  A-Jacks® are recommended B —
. . ? 100 mAYT2
in FHWA HEC 23 with further § D —
1 H 1 1 1 ] AJ-438|
guidance in Design Guideline 19. i T — — —
§ : | .
3 B AJ-24]
: 1
g
2 100
5
g 00
% 0 10 20 30 40
3 Bed Slope, percent

Note: Chart based on model tesis which exhibied no
falure up to the maximum capaciy of the testing
faciiy.

bility
. our and Slream_\en“s::
e s:\ sures: Expe“idance-Th'\rd
Count:;n and pesign Gul

selection

Edition

~

RECOMMENDED LIMITING SHEAR STRESS vs. BED SLOPE
A-Jacks High-Density Interlocked Configuration

2000

1800 1—Ad=9)

1600

yolume 4 -

1400 AR

1200

1000

Shear Stress, Ib/ft

800

0 10 2 30 @
Bed Slope, percent

s which exhibited no
ity of the testng faclty.

5d0js pq Snsien 59115 JEAUS JO SNIEA BUAILI POPUBWILIOOSY ‘§Z Bl

24" A-JACKS UNITS
2-1 TIERED STACK

SNOILNTOS d3dVid-dNVH

/7 EXISTING BED

6" EMBEDMENT, TYP.

GEOTEXTILE

A-Jacks Toe Stabilization Detail

A-Jacks Placement Profile

ARMORFLEX 24" A-JACKS UNITS

CONCRETE

2-BLOCK MIN.
EMBEDMENT

MATTRESS
KS UNIT SPECIFICATION
Coverage Standing =
A-Jacks (SF) Wt (Ibs) Height (H) (f)
CABLE
AJ-24 1.0 78 1.5
AJ-48 4.0 629 3.0 BEDDING STONE
4000 PSI
AJ-72 9.0 2,120 45 CONCRETE
GEOTEXTILE
Al-96 16.0 5,022 6.0 NATIVE PROJECT
SOILS
AJ-120 25.0 9,699 7.5

A-Jacks Energy Dissipation Detail
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HAND-PLACED SOLUTIONS

ADDITIONAL HAND-PLACED ACB SOLUTIONS
ARMORFLEX®

*  Dam Overtopping

*  Auxiliary Spillways

*  Emergency Overflow
e Grade Transitions

e Retention Basins

e Shoreline Protection

*  Drainage Ditch Lining
e Ouftfall Protection

*  Bridge Abutment Protection

ARMORLOC®

*  Auxiliary Spillways

*  Emergency Overflow
e Grade Transitions

*  Retention Basins

e Shoreline Protection

*  Drainage Ditch Lining
*  Outfall Protection

*  Bridge Abutment Protection
*  Walking Paths

e Auxiliary Parking

*  Slope Paving

ARMORWEDGE®

*  Dam Overtopping

*  High Velocity Channels

*  Primary and Secondary
Spillways
*  Down Chutes
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PROJECT PARTNER. CONTECH.

OPTIONS & SUPPORT SPECIFIC TO YOUR PROJECT NEEDS

SOLUTION DEVELOPMENT
& DESIGN SUPPORT

Limit Assessment
Hydraulic Analysis

HEC RAS Review

Factor of Safety
Analysis

Block Selection

Engineer's Estimate
HEC RAS REVIEW

Proposal Drawings e

Contract Drawings

Specifications

Approval Assistance

Cl Available Staging and Layout
Engineer of Record

Drawings

N2
1N

INSTALLATION
SUPPORT

Preconstruction Meeting

E
10 STRUCTURE DETAL ¢y

Logistics Coordination

STAGING & LAYOUT

Onsite Installation
Assistance

TL

¥

pansnnt! 1
T
\\\\3\\\\\\“!!




ADDITIONAL SPECIALTY PRODUCTS

TURF REINFORCEMENT MATS BIN WALL

For more information, call one of Contech’s Regional
Offices located in the following cities:

Corporate Office - Ohio (Cincinnati) 513-645-7000 www.ContechES.com |
California (Roseville) 800-548-4667 800-338-1122 |
Colorado (Denver) 720-587-2700

Florida (Orlando) 321-348-3520 Qi o

Maine (Scarborough) 207-885-9830 gj"\iEN“DTSELQOﬂS |
Maryland (Baltimore) 410-740-8490

Oregon (Portland) 503-258-3180 ©2016 CONTECH ENGINEERED SOLUTIONS LLC

Texas (Dallas) 972-590-2000 ALL RIGHTS RESERVED. PRINTED IN USA.

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS Get Social With Us!

AN EXPRESSED WARRANTY OR AN IMPLIED WARRANTY OF 'j m m &

MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. S |
SEE THE CONTECH STANDARD CONDITION OF SALES (VIEWABLE We print our brochures enfirely on Forest

AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION, Stewardship Council certified paper. FSC | FSC |

certification ensures that the paper in our
brochures contain fiber from well-managed

and responsibly harvested forests that meet ‘
strict environmental and  socioeconomic
standards.

@ Printed with soy inks
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