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Contech: Your Project Partner

Full Design Support
. 100+ Year Experience
¢ A” 50 DOTS (206) 390.3711 Bridge Consultants

Michael Blank

Ara Manager Structures Area Enginoers
(253) 797.8293 (970) 301.2064 Coverage Map Northeast Rich Tate 2673424030 | Nate Sauer 804.292.4655
Beisiieree J 2022 Great Lakes Dana Hayek 907.2237348 | Rolando Delgado 937.369.7781
. (508) 784.5026 =Ll anuary West Brent Flom 3039202025 | DougMaxwell  360.951.1120
. Matthew Houser (773) 318.0522 Southeast Tim Keilty 540.840.3392 Nate Sauer 804292 4655
o Ca e re S e n a I o n (801) 851.0420 - Central Kevin Gassaway ~ 512.750.0398 | Rolando Delgado 937.369.7781
o Chad Kitchen SiS0n Brown International Rolando Delgado  937.369.7781 | Rolando Delgado 937.369.7781
(303) 715.8534 (913) 216.3818 (314) 807.3023
Alex Powers Todd Black

Kim Cimaroll (616) 403.5525
Ryan Loeprich (716) 445.8087

(317) 695.2779
Kevin Kirby

Full Installation Support
. Over 90,000 Installations 5
. Pre-Construction Support
. On-Site Representation Available |

Patrick Herl

(513) 320.0268
John Kanziemar

(774) 402.0312
Tom Hennessey

7| (215) 498.3249

Bill Gray

(484) 947.7339
Kevin Grant
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787 816.1635
(321)377.0129
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Kevin Gassaway — Area Director
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Contech: Your Project Partner

Plate. Precast. Truss. Girder.
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Supperts FHWA
Accelerated Bridge
Construction
Methods
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Clear Span Bridges

Ifi??m'-JlCoﬂech Fipe Solutions Suppoﬁ's FHWA
Accelerated Bridge

C::NTECH

I-sERIES

Culverts

Methods

Q@.:sem“ Culvert Construction
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Contech Structural Plate

BridgeCor / MULTI -PLATE Aluminum Structural Plate
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Structural Plate — Steel

6" X 2" CORRUGATION

1

- 6" -

15" X 5 V2" CORRUGATION

j
575"
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Aluminum Structural Plate

9" X 2 2" CORRUGATION
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Plate Corrugations & Thickness — Structural Versatility

Galvanized Steel Aluminum
CMP CMP and Plate Steel Structural Plate Aluminum Structural Plate
Gages Gages Gages Thicknesses
16 | 14 | 12 | 10 8 7 5 3 1 |5/16"] 3/8" .125"].150"|.175" | .200" | .225" | .250"

.064"|.079"|.111"|.140"|.170"|.188"|.218" | .249"| .280" | .318" | .380"

How is Steel Structural Plate different than CMP?

‘ Expanded thickness capabilities
* Upto 3/8” thick
Increased galvanizing
C * 50% more zinc coating
'417“,9 -
'4/V5 Clear Span Capabilities
5.5

e Aluminum - Upto 35’

Clops e Steel - Up to 80’

Well graded/free draining select backfill material
* CALTRANS Chart for Estimating average invert life for plain galvanized culverts

© 2021 Contech Engineered Solutions LLC



Structural Plate Durability

Contributing Factors of

Long-Term Durability Recommended Environmental Ranges

° pH

STEEL
* Resistivity 6.0 <pH<10.0
Resistivity > 2,500 ohm-cm
* Hardness

e External contaminants
* Deicing salts
e Agricultural chemicals

ALUMINUM
40<pH<L9.0
Resistivity > 500 ohm-cm

 Abrasion Levels

L

Installed 1966 Bay of Fundy, ME

Abrasion Levels

Table 2 — FHWA Abrasion Guidelines

Abrasion Level Abrasion Condition Bed Load Flow Velocity (fps)
] Non-Abrasive None Minimal
2 Low Abrasion Minor <5
3 Moderate Abrasion Moderate 5-15
4 Severe Abrasion Heavy > 15
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Material Design for Durability

Steel MULTI-PLATE Aluminum Structural Plate

Installed 1972 - Willburgh, MA Installed 1973 - Napoleon, IN

After 50 years of service, with no visible wear, this aluminum structure will last over 75 years
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Structural Plate Durabili

S8

— Supplemental Durability Enhancements

Paved invert or heavier gage/ B
supplemental invert plates

Buried Invert

e
SR

R

. A
Depth of corrugation o

R

RISE

&
f

S S 1
7
& SH S

v
Wy

Concrete pad A

&

' Steel fabric
reinforcement

Typical Section

Buried invert
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Benefits of Clear Span Structures

Buried Arch Structures

Improves Long Term Durability

* No Invert - Keep normal flows away from structure
* Exposure to high flows for short duration
* Free draining backfill
* Clear span sensitive wetlands
* Animal and Aquatic Organisms Underpasses
e Roadways and Trails — Limited durability issue

s

60'-4" Span X 22'-8" Rise 2-Radius Arch BridgeCor
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Structural Plate Shapes

6 standard structure shapes

O QO O

Round Vertical Ellipse Underpass
Pipe-Arch Horizontal Ellipse Single Radius Arch

Standard Shapes
( custom shapes are available )

AT
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Aluminum Box Culvert (ALBC)
TYPE VI RIB

Crown Rib

. Maximize hydraulics

. Min cover applications / low rise

. Reinforcing adds stiffness for HL-93 loading
. Eliminate multiple barrels to reduce maintenance ' ox2

Corrugated
. Improved durability \ ‘
‘4 Span "A"

Shell
Box Culvert Shell Cross Section

Haunch Rib

Y
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Foundation Alternatives

Full invert

Steel EXPRESS Foundations
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Steel EXPRESS Foundations

Stay-In-Place Form Foundation System STEEL
EXPRESS. Foundations

* Reinforcing placed at the plant

* Modular and light weight units NI
* Foundation arrives on truck with the structure =
e Reduces road closure time =

* Reduces cost and time of stream diversion - Z

« Reduces weather risk &~

* Eliminates requirement for structural concrete labor

* Eliminates keyway grouting step it
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Structural Plate Metal Headwalls and Wingwalls

ik

Aluminum Structural Plate Headwall/Wingwalls Steel MULTI-PLATE Headwall/Wingwalls
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Additional Structure End Treatments Options
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Key Feature— Accelerated Bridge Construction

Qualifies for ABC projects

* Preassembly reduces road closure
time from weeks to days

* Prepping Foundation while
assembling the structure

e Structural Plate can be fully or
partially assembled then lifted into
place

e Light weight structure may not
require a crane rental

e Backfill can start immediately after
installation

© 2021 Contech Engineered Solutions LLC




Key Feature — Lightweight Construction

Light weight materials for speed of construction

* Freight economy

 Reduced equipment and labor demands
* |deal for remote site applications

*  Working under utilities

* Reduced detour time

© 2021 Contech Engineered Solutions LLC
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Accelerated Bridge Manufacturing — Emergency Response

Contech can respond to emergency washouts

e (CSX Railroad washout
on a mainline track

e Designed,
manufactured and
installed a new
aluminum structural
plate culvert in one
week
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Structural Plate — In-Situ Rehabilitation / Reline

Rehabilitating our aging infrastructure

* New structure
designed to handle
existing loads

e Safer construction
process

* Minimizes or
eliminates roadway
downtime

2020 NSCPA Project of the Year - Multiplate - 1-94 Montana DOT — Reline 11'-4" x 10’-3” Underpass

© 2021 Contech Engineered Solutions LLC
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Structural Plate — Design and Construction Standards

Structural Plate Design Standards

e Design - AASHTO LRFD Bridge Design Specifications -
Section 12

* Material (Steel) - AASHTO M167 — Standard
Specification for Corrugated Steel Structural Plate -
ASTM A761

* Material (Aluminum) - AASHTO M219 - Standard
Specification for Corrugated Aluminum Structural Plate

ASTM B746
oo o Minimum Limits of Compacted Select
« ASTM B864 (Specific to Aluminum Box Culverts) rercn | W en Granular Sructural Backfl o e —_—
™ Condition ™| or6' Min. (88-143) [~ T or &Min.(88-143) [~ Condition
e Construction — AASHTO LRFD Bridge Construction \ - ffc . T
eignt o over
Specifications — Section 26 l
Y. B
Zone (2]

Limits of Compacted
Acceptable Fill Material

Natural

\
Load Ratings — Available For All Structure Types | uwiia

Embankment

— 8" Loose Lifts

7

Reinforced Concrete
Footing, (Optional)

Footing Pad or Full Invert
(Optional)
Typical Backfill Cross Section

iz P
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Structural Plate Design Guide

Structural Plate Technical Information

+NTECH
ENGINEERED SOLUTIONS
Structural
- Primary resource for structural plate Plate
- Design processes Design
o _ , Guide
- Service life design guidance
8™ Edition

«  Product details
- Specifications

- Design details for structure shapes
Max./min. height of cover information

Structure Plate make-up PR s
Plate gage/thickness requirements i boiision: Shikechiia Phaie
Reinforcing rib size/spacing o
SUPER=-SPAN™
* NCSPA- National Corrugated Steel Pipe Association BridgeCor®
* Service life calculator (www.ncspa.org) Steel EXPRESS® Foundations
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http://www.ncspa.org/

Designer Tools — Contech Design Center

Online Design Tools

Contech makes it easy for you to "design you own project” with our convenient DYO

Project tools. These interactive tools allow you to quickly and easily prepare designs
and supporting documents for estimates/project meetings and be more efficient

with your time.

* Available for aluminum and steel structures

* Interactive tool generates preliminary drawings and estimates %

* Used for planning & client communications E gac §] it e
] h . i ||
A &

NTECH
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Multiplate Installation - ALBC

Aluminum Box Culvert Assembly and Installation Process

3

e y S F A S 7 e R R T R Ry R T o S R T LI W P N I N R N e e I N Sy - TR I, TR
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Winchester, KY and Mansfield, TX Manufacturing

UL | | T

g N
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Bundling and shipping

Approximately 5,000 Ibs.
maximum weight per lift.
Multiple lifts may be bundled

together.

© 2021 Contech Engineered Solutions LLC TECH
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Assembly drawings

Haunch and oriow
[ ] f-
crown rib
. . OWVERALL LENGTH = 318"
designation ) , Plate length
LIP (135" CENTERLINE LEMGTH = 316" ——LIP {1}")
and gage
HR4 - 20 PC3. x TG"LG. MARK CORNERS RED
TYPE VI HAUNCH @N\8" LOCATE WHERE SHOWN \
HR\- 2 PCS. x 75.375" LG. iyt
TYPE IV HAUNCH LOORTE WHERE SHOWN {
A A ) 9N PLATE
CRE - 20 PCS. x 125" LG. | 125 THK.
TYPE VI CROWN @ 18" CIC I I HRzZ
CR3- 2 PCS. x 125" LG, 1T | RIB SPLICE
TYPE IV CROWN LOCATE WHERE SHOWN ™ __ | 1 I I I
CROWN e—— Yt b B Lk B 2 1ONPLATE
| 1 I I cR3
HRS - 20 PCS f 76 LG, R I I
TYPE VI HAUNCH @ 18" LOGATE WHE = L | .
HR2 - 2 PCS. x 75.35" LG. I
TYPE IV HAUNCH LOCATE WHERE HOWN A : A 218 SPLICE o PLATE
AR (40REQUIRED) = 455 THK
Custom-cut .
I

plate MARK CORNERS RED / Standard plate

(numbered) designation
ALBC - DEVELOPED PLAN (OUTSIDE VIEW)
18'-2" SPAN x 4'-7" RISE
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Plate and rib identification in the field

Custom-cut
plate
(numbered)

Rib
designation

© 2021 Contech Engineered Solutions LLC NTEc H
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Determining the proper bolt length

PLATE ONLY
1PLATE | 2PLATE 3 PLATE 4 PLATE
0.100" - 0.125" THK_ PLATE 11/4" 114" 112"
0.150" - 0.175" THK PLATE 11/4" 112" 2" 2-Plate Iaps
0200 - 0.250" THK_ PLATE 11/2" 2" 2" /
PLATE W/ T2 OR T4 REINFORCING RIB OR RECEIVING CHANNEL
1PLATE | 2PLATE 3 PLATE 4 PLATE
0100"-0.125" THK PLATE | 114" 11/2" 112" 2" -
0.150"- 0.175" THK PLATE | 1 1/4" 172" 2" 2"
0200"-0225" THK PLATE [ 112" 2" 2" 2"
0.250" THK. PLATE 1172" 2" 2" 212"
PLATE W/ T6 REINFORCING RIB
1PLATE | 2PLATE 3 PLATE 4 PLATE
0100"-0.125" THK PLATE | 112" 2" 2" 2"
0.150" - 0.175" THK PLATE 2" 2" 2" 212"
0200" - 0225" THK_PLATE 2" 2" 217" 212"
0.250" THK_PLATE 2" 2" 217"

3-Plate lap with
reinforcing rib
(Not yet attached)

© 2021 Contech Engineered Solutions LLC NTEc H
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Site preparation

Verify bearing capacity meets minimum requirements of structure design

TOMPACTED SELECT
TURAL BACKFILL

EMBANKMENT
[=——MIN. 3 FEET —==— "~ S\DITION

ABOVE
R LEVEL

3-6 F epending on’ —r
Structure Size

g ]
\ LOOSE LIFTS

o,

e

e

T

MIN. COVER

LIMITS OF COMPACTED
ACCEPTABLE ROAD FILL

SEE NOTE #5

© 2021 Contech Engineered Solutions LLC L NTECH
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Site preparation

Trench should allow for
full depth and length of
the headwall and
wingwall panels

© 2021 Contech Engineered Solutions LLC




[ (18" x 7 3" (TyPICAL)

Site preparation
Minimum limits of e
trench excavation |
(Plan view) DRz AR TR

Fx
RN
L N R

1113

344" DIA. x 100" ANCHOR ROD
— {;’

30-0" HEADWALL

34" DIA. x 175" ANCHOR ROD {TYPICAL)

(18" 2 4-34" (TYPICAL)

© 2021 Contech Engineered Solutions LLC
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Equipment provided by Contech

© 2021 Contech Engineered Solutions LLC TECH
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Recommended tools for assembly

@thgersolr Rand
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Safety

ACAUTION

Wear your
gloves

© 2021 Contech Engineered Solutions LLC
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Proper boltlng and torque requwements

—— rm = Proper nut
orientation —
- Rounded end faces
Bk e the bolt head

INVERT OMLY

Place nuts on shell exterior to prevent using
impact driver overhead

© 2021 Contech Engineered Solutions LLC NTEc H
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Invert assembly process

Torque all
invert bolts to
100-150 ft-lbs

© 2021 Contech Engineered Solutions LLC
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Assembly of shell

CNTECH

ENGINEERED SOLUTIONS
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ssembly of shell continued

g N
© 2021 Contech Engineered Solutions LLC %ﬁNTECH
ENGINEERED SOLUTIONS



Installation of ribs at circumferential seams
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nstallation of remaining ribs
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Installation of rib splices

© 2021 Contech Engineered Solutions LLC NTECH
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Proper end rib orientation for aluminum headwall

Proper Orientation of
End Rib To Receixe

© 2021 Contech Engineered Solutions LLC
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Headwall/Wingwall Assembly Drawings

DEADMAN ANCHOR
ALUMINUM STRUCTURAL PLATE 0.150"

(18" 7 4-34° (TYPICAL)

247 DIA. x 178” ANCHOR ROD (TYPICAL}

DEADMAMN ANCHOR

l,—ALU MINUM STRUCTURAL PLATE 0.150°
(1-8"x Z 4-34° (TYPICAL)

/ﬂu' DIA x 176" ANCHOR ROD (TYPICAL)
J'LF LOW \_
[ e TA
) I|
! - o "
| 347 DIA. x 10-0° ANCHOR ROD (TYPICAL) 347DIA. x 10-07 ANCHOR ROD (TYPICAL] |
244" SPAN
300" HEADWALL
300" HEADWALL
,"\ |
— \'. 1] T~
g _ 4.0
_— ,4-&"'\' /\ \_ALUMINIJM BOX CULVERT
= e #78: 244" SPAN x &-7 RISE T
r OVERALL LENGTH = 813~
' .‘
15
A PLAN VIEW
‘II
L
\am' DIA. x 1Z-6" ANCHOR ROD [TYPICAL)
34" DIA_ x 1767 ANCHOR ROD (TYFICAL)
DEADMAN ANCHOR
DEADMAN ANCHOR ALUMINUM STRUCTURAL FLATE 01500
ALUMINUM STRUCTURAL PLATE [ 150" {18 x 2 4-34" [TYPICAL)
(1-8"x 2 4-24" TYFICAL)
© 2021 Contech Engineered Solutions LLC
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Headwall/Wingwall Assembly Drawings

Plate identification

45° HORIZONTAL 65° HORIZONTAL
23.4° VERTICAL 300" —6.3° VERTICAL
ELBOW CAP MK_EC3 HEADWALL WIDTH ELBOW CAP MK_EC4
3.0
CENTER
HW CAP MK HC5
PANEL 0 LG
16 8 45 L 5 ror
~ END —CENTER—-CENTER = —~~CENTER~| END ~| - onER 1= 4-6" e
4.9 PANEL | PANEL | PANEL PANEL PANEL = WING ~{_ \yn 4.6"
/ - - HW CAP MK HC6
HW CAP MK HC4 —=+CORNER — PANEL | paneL [T WVING Y185 LG
x10-2"LG. 1-6" PANEL 27 28 29 0 31 )
e % A %
e ) k)
w
- — e
. o TYPE VIRIB [ 5
| 2 ® X300 LG > T
@ — @ —
5 o WALE BEAM &
i x 182" LG.
WALE BEAM
X9-11"LG. j
B.J B Bl B B B

NOTCH END F‘ANELJ
NOTCH END PANEL

© 2021 Contech Engineered Solutions LLC
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Headwall assembly — Center panels

45° HORIZONTAL 65° HORIZONTAL
23.4° VERTICAL- 300" 6.3° VERTICAL
ELBOW CAP MK_EC3 HEADWALL WIDTH ELBOW CAP MK_EC4

3-0
CENTER

HW CAP MK HC5
PANEL 30-3"LG
16 4w 16 16 o
- END~ CENTER--CENTER |+ —~| CENTER--CENTER = END = CORMER = e
4.9 || PANEL | PANEL | PANEL PANEL | PANEL | PANEL = WING — 45
HW CAP MK HC4 _t CORNER | PANEL |- WING — HW CAP MK HCB
x10-2'LG. 46

[~ WING — e
PANEL [x18—5 LG.

. —4737

9
199"

i

R
e
&
TYPE VIRB £ b >
x300'LG 2
& WALEBEAM & T
x x182'LG

B B. B
NOTCH END PANEL-
NOTCH END PANEL

end rib

© 2021 Contech Engineered Solutions LLC
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Headwall Corner Joint

O%" x 1-4" GALVANIZED
STEEL BOLTS AND NUTS

v
A\
RS
S
R
HORIZONTAL ANGLE
OF ROTATION
FEMALE JOINT
> VERTICAL JOINT
(.5\0 IS PRE-PUNCHED

SECTION C-C

© 2021 Contech Engineered Solutions LLC

Fl Open end

(Headwall)

\

Center
splice

#'Cl%éa end

(Wingwall),
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Wingwall Assembly — Corner Panels

© 2021 Contech Engineered Solutions LLC

45° HORIZONTAL 65° HORIZONTAL
23.4° VERTICAL 300" 6.3° VERTICAL &
ELBOW CAP MK_ EC3 HEADWALL WIDTH ELBOW CAP MK_EC4
CENTER
HW CAP MK HC5
PANEL /—m 3
46 4.6 4-6" o
— END CENTE CENTER — — CENT CENTER—= END || . ov- o 46" e
49" PANEL | PANEL | PANEL PANEL | PANEL | PANEL || GG [~ WING = o . 4-6" HW CAP MK HCE
HW CAP MK HC4 —~+CORNER PANEL [“panel = WING = ' igs LG
x10-2'LG 27 32 33 m PANEL [
35
8- 36
E-F e __1—37
5=
\/ Al i ° ":’
& - ®
% o @5 TYPE VIRIB 1 5

5 < o L3 x300'LG 5 =
2 T oo 4{ WALEBEAM 2 T

2 2 x182"LG:

WALE BEAM
x9L11"LG /
B B B. B.

NOTCH END PANEL-

\—NOTCH END PANEL

NTECH
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Wingwall Assembly

45° HORIZONTAL
23.4° VERTICAL
ELBOW CAP MK.EC3

65° HORIZONTAL
6.3° VERTICAL

300"
HEADWALL WIDTH
3-0"

© 2021 Contech Engineered Solutions LLC

ELBOW CAP MK. EC4

oy

PANEL

Wing Panels

HW CAP MK HCG

=~ WING ‘[ x18-5' LG.

I~ 316"~

\WALE BEAM
x18-2"LG.

NOTCH END PANEL-
NOTCH END PANEL

CENTER
HW CAP MK HC5
PANEL /’ 30-3'LG
e e e e e o e
- END—CENTER—-CENTER-|-— —-CENTER--CENTER-= END || . *F' 46" .
PANEL | PANEL | PANEL PANEL | PANEL | PANEL || SSRUER = wiNG —_ 20
HW CAP MK HC4 PANEL
102" 16 o PANEL
I~ WING ~| *
F PANEL
5=
\%
——
g TYPE VIRIB
] 1 8 L~ X300°LG
5 b
2 L
WALE BEAM
J X911 LG
B BJ

NTECH
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Wale Beams

— e g =

\ VI 1y |

Wall panels must be

field-drilled for wale
beam connections

=

75° HORIZONTAL

30-0" —5.0° VERTICAL &

EWALL WIDTH ELBOW CAP MK. EC2
HW CAP MK HC2
30-3'LG.

46" 4.6" 46" 4o e
~=— —] CENTER—CENTER-= END = -6" 46"
3t CORNER = e
PANEL | PANEL | PANEL || “paner [ VNG =~ wing ~_ o . 46 HW CAP MK HC3
PANEL | paNEL [~y NG I~ WING | ™ x 22010 LG.
PANEL

i
—
(2]
—
-

18 19

24 o DENOTES BOLTS
e DENOTES RODS

|_|'I|'1,'III
S
’ﬂ_
@ =36
m
=
=
gl_gll
11'-9"

x22-7"LG.
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Wale Beams and Dead Man Anchors

I - 0.150"
o L THICK PLATE DEADMAN ANCHOR ALUMINUM
05 STRUCTURAL PLATE
Fu HOLE THROUGH PLATE 01507 (18" x 24 314") (TYP.)
&0 1 TO BE FIELD DRILLED (TYP.)
o%
[t { @3/4" x 126" ANCHOR ROD
{ p ;
%" x 2" STEEL BOLT T g
!

REINFORCING J
RIB

WALL HGT
VARIES

HOLE THROUGH
HEADWALL PLATE
TO BE FIELD DRILLED

SECTION B-B
DEADMAN ANCHOR
ATTACHMENT

B i
I{"'J/II/ S

© 2021 Contech Engineered Solutions LLC
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Headwall Anchor Rod Attachment

%" x 144" STEEL BOLTS & NUTS —\ HEADWALL
CAP

ALUMINUM BRACING
ASSEMBLY

TYPE VIRIB

0.150" (END) / 0.125" (CENTER)
THICK PLATE

@7 x 100" ANCHOR ROD
SECTION A1-A1

ANCHOR ROD

CORRUGATED ATTACHMENT PLATE

[c2]
g HEADWALL
®
h ) REINFORCING RIB
) =
3 >
o FIELD DRILL HOLES FOR
] ATTACHMENT OF THE FIELD DRILL
N AND BOLT

HEADWALL PLATE TO

THE END REINFORCING RIB GEOTEXTILE

CORRUGATED
PLATE

END OF

STRUCTURE_\

1% WHEN HEADWALLS ARE ORDERED FOR BOTH ENDS,
2 THE LENGTH OF STRUCTURE MUST BE A MULTIPLE OF 9"

NTECH

EERED SOLUTIONS
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Geotextile placement - Headwall connection

R . -"ﬂu-d"hi !;-
gl i y T

%" x 14" STEEL BOLTS & NUTS —\ HEADWALL
CAP

ALUMINUM BRACING
ASSEMBLY

TYPE VIRIB

0.150" (END) / 0.125" (CENTER)
THICK PLATE

@7 x 10-0" ANCHOR ROD
SECTION A1-A1

ANCHOR ROD
ATTACHMENT PLATE

CORRUGATED
HEADWALL

REINFORCING RIB

20'@ ¢

FIELD DRILL HOLES FOR
ATTACHMENT OF THE
HEADWALL PLATE TO

THE END REINFORCING RIB

FIELD DRILL
AND BOLT

1-10916" @ §

END OF CORRUGATED

STRUCTURE_\ PLATE

1% WHEN HEADWALLS ARE ORDERED FOR BOTH ENDS,
2 THE LENGTH OF STRUCTURE MUST BE A MULTIPLE OF 9"

Geotextile Fabric

© 2021 Contech Engineered Solutions LLC
ENGINEERED SOLUTIONS




Backfilling

MINIMUM LIMITS OF COMPACTED SELECT

- GRANULAR STRUCTURAL BACKFILL .
TRENGH EMBANKMENT
) CONDITION MIN. 6 FEET | ' MIN. 6 FEET CONDITION ’
\\ ROADFILL ABOVE t
TRENCH MIN. COVER LEVEL E E
WALL | e §2
o
/ T g 2
\ g ] [&] §
\ & S LOOSE LIFTS 62
NATURAL 3 w kY va
UNDISTURBED O T X So
EMBANKMENT \ 4 [ WY 59
s | AN
AN | - ‘
e -
REINFORCED CONCRETE & \~ SEE NOTE #5
FOOTING, (OPTIONAL) SPAN
FOOTING PAD OR FULL INVERT
CONCRETE INVERT
(OPTIONAL) SECTION (OPTIONAL)
SELECT GRANULAR STRUCTURAL BACKFILL LIMITS.
STRUCTURAL PLATE BACKFILL GROUP CLASSIFICATION, REFERENCE AASHTO M-145
INITIAL LIFTS OVER THE CROWN OF STRUCTURE AS GROUP CLASSIFICATION I A-1-a A-1-b I A-2-4 A-2-5
INDICATED BY SHADED AREA TO BE COMPACTED TO " " "
/ / REQUIRED DENSITY WITH HAND OPERATED EQUIPMENT OR Sieve Analysis Percent Passing
WITH LIGHTWEIGHT(D-4 OR LIGHTER) EQUIPMENT. No. 10 (2.000 mm) 50 max.
No. 40 (0.425 mm) 30 max. 50 max.
No. 200 (0.075 mm) 15 max. 25 max. 35 max. 35 max.
Atterberg Limits for Fraction Passing No. 40 (0.425 mm)
Liquid Limits —— —— 40 max. 41 min.
Plasticity Index 6 max. 6 max. 10 max. 10 max.
- Stone Fragment, Silty or Clayey
Usual Materials Gravel and Sand Gravel and Sand

Reference the most current version of ASTM D2487, Standard Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System), for comparable soil groups.

© 2021 Contech Engineered Solutions LLC NTECH
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Backfilling

Key backfilling criteria
8” maximum loose lifts placed in a balance fashion; symmetrically on
each side

« Compact to minimum 90% density per AASHTO 1180 (Modified
Proctor)

« Use lightweight compaction equipment only in the select backfill
envelope

« Lightweight tracked vehicles (D4 or lighter) above the structure until
minimum cover is achieved

© 2021 Contech Engineered Solutions LLC C'v‘liNTEc H
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Final Cover — Examples of small equipment

© 2021 Contech Engineered Solutions LLC

NEERED SOLUTIONS



Crossing over the Structure — Keep 12" under the tracks
of the dozer

Keep heavy equipment off the structure. A4dozer on tracks or lighter piece
of equipment can cross over the structure only after a minimum of compacted
12" of select material is over the structure

i 4 -.'.ﬂi SR
,[ll I ‘ i
;.--
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Get In; Get Out: Structural Plate Culvert and Bridge Solutions
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Grayson County — Judge Elliot Drive
— Pottsboro, TX
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Installed Cost Comparison

24’ Roadway Width (excludes deck/roadway)

RCB Buried Bridges

. CIP or Precast Concrete Slab Beam Big R Modular Rolled ALBC #52 CON/SPAN 0325
Bid [tem (55B15) Girder

. b 40’ span , 20’-10” span x 25’ span x
Size 2-9x8 (197.5 LF) 40 span 8'-1” rise (31.5 LF) 7'-8” rise, 31.5 LF
Material /
Installation Z IZ M Z Z
(Est.)
Foundation Z IZ[ IZI Z Z

(varies) (varies)

End
Treatment Z X X ZI Z
Backfill V] V] V] V] V]
Estimated
Installed Price $155’000 $170'000 $190:000 51501000 $275;000
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Estimated Life Cycle Cost

After 25 years

RCB Buried Bridges

. CIP or Precast Concrete slab beam Big R Modular Rolled ALBC #52 CON/SPAN 0325

Bid Item .
Girder

. . , , 20’-10” span x 25’ span x
iz 279 x8 40" span 40" span 81" rise 78" rise, 31.5 LF
Estimated
Maintenance $15,000 / yr $125,000 $125,000 N/A N/A
Estimated
Installed Price $155,000 $170,000 $190,000 $150,000 $275,000
Estimate Life
Cycle Cost $342,000 $295,000 $315,000 $150,000 $275,000
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' Contech. Your project partner.

From project conception through
iInstallation

One-on-one Project Consultation

More in-depth, technical information
for a specific product or solution F

Help with tools such as DYOB and
Structural Plate Design Guide

Provide preliminary estimates
Assist with plans and specifications

Options & Support

Specific to Your Project Needs

iz *
C::NTECH
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Questions? Come See Us a Booth 637!

CROSSINGS. CULVERTS. BRIDGES. CONTECH.

e ¥
C::NTECH
ENGINEERED SOLUTIONS
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