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Army Composite Bridging Applications

Briefing Overview

Mobile Military Bridging Overview
Future Force (FF) Requirements - Challenges for Assured Mobility
Current Composite Prototype Efforts
Future Composite Conceptual Efforts
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Mobile Military Bridging Overview
Current Bridging Systems
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Mobile Military Bridging Overview
Production Systems
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FF Requirements-Challenges for Assured Mobility
Unit of Action (UA) & Unit of Employment (UE)

Organic Gap Crossing Technology for UA

e Span Wet and Dry Gaps from 1.5—- 4.0 meters

* Support MLC 30 Tracked/Wheeled Vehicles

* Width 3.35 meters

* Mounted on Unmanned and/or Manned platforms

» UA Platform w/Gap Crossing Equipment C-130 Transportable

Augmented Gap Crossing Tech for UE

* Incrementally Spanning Gaps:
» Assault Bridging - up to 25 meters
» Tactical Bridging - up to 200 meters
» Focused Logistics - unlimited
* MLC to Match Formation: MLC 30-70W/T; MLC100 W
» Mounted on Unmanned and Manned FCS Interoperable Vehicles
» System C-130 Transportable
* Deployed Bridge Air Transportable by CH-47
» Family of Modular Bridging for Wet and Dry Bridging
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FF Requirements-Challenges for Assured Mobility
The Challenges for Assured Mobility

« Vehicles Lighter compared to Current Systems
» Less Counterbalance
» Gaps remain the same

« Air & Ground Transport
» C-130 Packaging
» Volume, Weight & Quantity for Ground Transport

* |nteroperability with FCS

» Scalable: Gap, MLC & Multilane Capability
» Automation Requirements
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FF Requirements-Challenges for Assured Mobility
Requirement Implications

» Use of Modeling and Simulation Techniques

» Application of Light Weight Materials, such as
Composites

* Innovative Life-Cycle Safe Structural Designs
e Incremental Technological Steps
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Current Composite Prototype Efforts
Composite Army Bridge (CAB)

Test Results
2000+ ML C 70/100 crossingsin the Field

18,000 MLC 70 smulationsin Lab.

Critical Design Parameters
e Maximum Span: 12 meters
*  Maximum Length: 14 meters
e Width: 4.01 meters
* Rating: MLC 100 (T & W)
*  Weight: < 6,000 kg
e Minimum Life: 5,000 crossings
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Current Composite Prototype Efforts
Composite Army Bridge (CAB)

Trade Off Metrics

350 T Comparable i
Aluminum Bridge
(Baseline-MLC 70)
R0 i ittt teind 8 Tl
OPrototype
(o) High Cost/ MLC 100
: MLC 100
o | .
S 250 1 Low Weight i ProductionO DTy
% | 100 Units
% 200 + i
O |
O Prototype i
150 4 MLC 70 ! Low Cost/
Design High Weight
|
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Current Composite Prototype Efforts
Composite Army Bridge (CAB)

{g*r:_:‘g Detense Revances Resears Progess Ry

g

US Army, Tank Automotive Research
Development & Engineering Center
 Technical Advisorsfor Design,

* Project Management. Requirements & Vehicle I nterface
» Technology Reinvestment [\

Program.
» BridgeInfrastructure Renewal
Program.

UesSD University of Califormia, San Diego

* CAB Design and Testing.
 Finite Element Analysis.

/.Umumm of DeLAwARE T
«Composite Bridge Engineering and
- Rehabilitation Program.

*Material Property Evaluation.
*Subscale Wear Tests

-

e Low Cost Composites
Manufacturing.

ENTER WS ABMY A
E ABERDEEN
ABERDEEN TEST CENTE
: | TEST CENTER ABERD

* Full Scale Field & Wear Testing.

Cold

Research & Engineering Laboratory

* Environmental Materials Testing
—Cold & Hot Weather Coupon
Testing

Engineer School

e User Input and Feedback.
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Current Composite Prototype Efforts
Composite Army Bridge (CAB)

Accomplishments

 Single Span Bridge without Connections

» Damage Tolerant CAB Treadway continued to support a
MLC70 Load after Failure

* Bridge Sustained no Damage or Loss of Life From Testing

» Composites Cost-Effective for Military Bridges
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Current Composite Prototype Efforts
Full Scale Modular Composite Bridge (MCB) Test Components
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Critical Design Parameters

*  Maximum Gap: 25 meters

*  Width: 4.0 meters

* Rating: MLC 65 (Tracked & Wheeled)
e Minimum Life: 5,000 crossings
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Current Composite Prototype Efforts
Modular Composite Bridge (MCB)

Building Block Approach

Develop two hasic 7-meter building block components P,
. 1:9 - A
Ramp Section 3 sti:/_’(}///“& o
2257 (571 meteth) ———— 317
'; 2567 (6.5 metery —————|

F— a7# (7 meter) e

Assembly two ramps and two interior sections into a 27 meter Bridge

|_ 2567 S meter) — | 27 (Tmetey — L 276 (Tmete — | 2567 (6.5 meten) _{
I

10647 (27 meter)

Bridges can be made in lengths of 13, 20, 27, and up to 34 meters (for BCT role only).

(c john kosrmatla 2
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Current Composite Prototype Efforts
Modular Composite Bridge (MCB)

MCB Phase | Joint
Development & Test
Full Scale Assembled Bridges (0)

Full Composite Bridge
Traditional Certification Path

Full Scale Assembled Bridges (6)
3 static (different spans)
«3 fatigue (different spans - severe spectrum)

Components (7)
*Durability & Damage Tolerance (1 static, 1 fatigue)
*Full Scale Treadway section (1 static, 1 fatigue)
*Ramp Region (1 static)

*Full Scale Joint (1 static, 1 fatigue)

Sub-Components (60)
*Treadway Sidewall Buckling
*Deck Bending
*Tension & Compression Joint
*Deck to Sidewall Joint

Components (1)
» 2 Half Treadways with full depth
tension joint (combined static & fatigue

Sub-Components (2)
*Tenson Joint

Elements(300) Elements(13
*Lug Performance *L_ug Performance
»Sandwich Beams
Single Joints

Coupons (504
Coupons (6000) .
*Composites Zk / -Compqst$
r =Adhesives
«Adhesives ‘@9 / I
*Metallics / : , Metallics
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Current Composite Prototype Efforts
Modular Composite Bridge (MCB)

e Develop design numbers for critical sections of the MCB
» Lower Tension Joint Region
» Focuson critical environments for select properties

e -50°Ffor Filled Hole Tension Operatl g
A ) Environment
» 150° F Wet for Open Hole Compression and Shear Defined for
e Carbon Fiber(s) MCB
» 0 and 90 degree orientations were Fortafil 511
> +45 degree orientations were Toray T700 Baseline
Fabrication

» Stitched TRIAX
e Multipleresin “Mixes’ \\Prqcess for MCB
is SCRIMP
» Shell 862 with Lindride 6k curing agent
e Structural Laminates (%0 / %+45/ %90) in 3 Regions of Interest in the Joint
* UseMIL-17 HDBK as Guideline for Data Collection and Reduction
> Desireto Include Datain MIL-17 HDBK

Lug Rail Transition %s

Tension Rail %s /| (40/40/20)

(40/40/20) ., / Lug Wrap %s
Zg |
: _ (65/35/0)
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Current Composite Prototype Efforts
Full Scale MCB Test Components

- C1

» Two 7 meter sections attached via Integral Lug Tension Joint and Upper Surface “Bird
Beak” Compression Joint
» 1,000 fatigue cycles to 100% Design Limit Load (DLL)
> Subsequently Static Tested to Failure
» Failed at 166% DLL load

— Threshold/Objective Goal was 150/180%

WITT T T T T T T IOIT T T T T TTTIL

Limited Building Block Program Successfully Used to Design, Develop,
and Verify Lower Tension Rail Joint
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Current Composite Prototype Efforts
Full Scale MCB Test Components

Comparison of Tension Rail Load Distribution for 27-meter MCB
Bridge and MCB Test Specimen (R, = P, = 70,500 Ib)
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Current Composite Prototype Efforts
Full Scale MCB Test Components
Tests & Accomplishments

 Failure Occurred in Joint, where desired, at 166% L imit L oad
» Joints/Connections Feasible for Composite Military Bridges
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Current Composite Prototype Efforts
Smart Repair Kit For Composite Bridges (SRK)

* Physics of Failure Approach through Modeling and Simulation
« Structural Failure
»Where, When and Why?
*Approach Yields SMART REPAIR Solution and Methodol ogy
sDemonstrate Co-relation with Actual MCB Bridge Module Failures

*Repair the MCB Modules per Methodology and Demonstrate Field/Depot Repair Efficacy
through Tests

Standard compreased air supply
dovolops 25 - 38° Hy in wnil

Tharmacoupiae o monior

Prowesr gupply rapalr temparaturas

Inpad woliage
120 ar 240 wac
Bl oo G0 Hz

w Haatcan 118 untt ¥
Size 15°L x 14"W x 15°H
Wit 35 I

-""'"'F'ﬁylnn vag b

)
T |ll Bilicena nulxber

haxater bankot

Clutput pawar ko hoaber biankot

Output wellege: sama A input i
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a0 Arps B 240 vas

Army Composite Application WVU 31 Mar 04
19/27



Current Composite Pr otot%pe Efforts
Smart Repair Kit For Composite Bridges (SRK)
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Smart Repair Kit for Composite Bridges
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Future Composite Conceptual Efforts
CAB & MCB Phase | Technology Transitions

 MCB Phase Il for FF Prototype

 Longer Dry Support Bridge (DSB) Launch Beam

?(ilérrent Aluminum Launch Beam Length 48m Restricts DSB Span L ength
0 40m

» Goal to Increase Launch Beam Length to 60m to enable 52m DSB Span

« Joint Service Technology Efforts
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Future Composite Conceptual Efforts
MCB Phase |

*Design, Build & Test Prototype Treadway

*Goals
» Capable of Incrementally Spanning Gaps up to 25 meters
»MLC 65 Tracked/Wheeled Vehicles
»Width 3.35 meters
» C-130 Transportable
» Deployed Bridge Transportable by CH-47
» Automation to Connect MCB Modules

M
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Future Composite Conceptual Efforts
Organic Gap Crossing Concepts for The FCS

Air Inflation Fascines

Concept UA Vehicle

- Gaps 1.5-4.0 meters

Composite Deck Panels
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Future Composite Conceptual Efforts
Augmented Gap Crossing Concepts for the FCS

Boom

Bridge Section (2)

A=

Dry Gap Concept

Qutriggers

Bridge Section

Wet Gap Concept
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Future Composite Conceptual Efforts
On Site Manufacturing-On Demand Bridging

Composite and Aerospace Structures Laboratory, University of California, San Diego, CA 92093-0085
Conceptua Factory Conceptual Configurations

MEF Shelters (20’ x8' x 8')

27-meter
»  Expandableinto 24' x 20' Bridge M
Factory Floor s — I
e Add insulation to create a cure oven 106" (22 siok)

(100°C)

EAL e
e Contain Tools, Fiber Kits, Resin, z s =
Disposables
AssembIeSheIter.smto Singleor Dual-Path Factory 58-meter
Raw Material

Kits, 'Il'oolmg“ . Central Lay—L_Jp and
)" R Infusion
L, dd Oven '\_ Area (3)
Lay-Up and [l F\ KR I
Infusion Area _ uring Oven ‘ \ :
3) ONE, @' \ :E /I:
Lay-Upand Four Basic Building Blocks to Fabricate Any Length
Tool Storage, s
Area(3)

Controls, Clean-Up
or Winding Area

2
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Future Composite Conceptual Efforts
On Site Manufacturing-On Demand Bridging

Seemann Composites I ncorporated (SCI), Gulfport, MS
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