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Montgomery County Design-Bid-Build
Uses Innovative Reline Solution

Hugh B. Mickel, P.E.
Director — Reline Technologies
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The Challenges: Can it be Replaced ?

96 Culvert under Germantown Rd in Gaithersburg, MD

- Major MSE/modular block retaining wall on upstream end
- 26’ of cover height

- Difficult to detour traffic during construction

- All major utilities involved
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The Challenges: Can it be Relined?

- 470’ long, 96” culvert has a vertical
elbow 102’ from outlet end

- Hydraulics have to work (including
outlet velocities)
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2015 Site Visit

- The supports are aged
and appear to have been
installed during the
original construction.

- This means the soil
prism above the pipe
could be variable from a
soil arching standpoint.
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2015 Site Visit

- Corroded invert shows a
full corrosion failure in this
section.

- The result is inward,
rotational movement of
the side wall.

- A structural rehab
method is needed.

Consulting Engineer’s Solution:

Reline with 84" diameter, 12 gage Aluminized Type 2 spiral rib CMP (n=.012, service life = 100 years)
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Consulting Engineer’s Solution:

Reline with 84” diameter, 12 gage Aluminized Type 2 spiral rib CMP (n=.012, service life = 100 years)
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Low Bidder was Concrete General of Gaithersburg, MD

* They mobilized and
began preliminary
work.
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A 20’ long section of the 96” host
pipe shifted

* Workers were inside that section
at the time

e Soil arch had sheared

. S_a1|‘(ety of workers became a higher
ris

» New 84” pipe no longer a clean fit
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What are the options?

» Switch to open cut? no

 Stabilize the pipe with invert
paving and box struts, then
figure out another reline
option? yes
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The Answer: Aluminum Tunnel Liner Plate
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SECTION C-C

GERMANTOWN ROAD RELINE

GAITHERSBURG, MD

Aluminum Tunnel Liner Plate

- Allows for tunneling as
needed

- Safe working environment is
built as you go

- Extremely durable
- Heaviest plate weighs 19 Ibs

- AASHTO LRFD design method
Is in place
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The Answer: Aluminum Tunnel Liner Plate

Structural Design Check for Liner Plate
Per AASHTO LRFD Bridge Design Specifications, Section 12, 2014

P = (P(1+IM/100)m)/A,, 0.05 (ksf)
Height of Cover / Span 3.800
G 130
Prp, Factored Dead Load Crown Pressure 6.1425 (ksf) (35.1)
=Nev Yev XHXp
=Nev Yy XCAX px S
Ps., Factored Live Load Crown Pressure 0.0000 (ksf)
=nuvu P
Po.. Factored Design Lane Load Crown Pressure 0.1344 (ksf)

=M yum DLAO

Factored Thrust (standard structures)
Frin = greater of 15/S or 1 1.00 (dimensionless) (12.7.2.2-4)

Fy = greater of 0.75S/W of o, 1.00 (dimensionless) (12.7.2.2:3)

Cu. Width of Culvert on " -
which LL is applied wss 6.50 @ (=g
T, Factored Thrust =(Peo*Pou)S/2+(Pr CLF)i2 20.40 (kip/ft) (12722)
i R,=o®,F A, _ 46080 (kip/tt.) >T 20.400
R,, Wall Resistance v 7280
F.,, Critical Buckling It: 32.050 (ksi)
Stress ” fzzusm F.kS\*
§< — |— Then: [7) (127.2.4-1)
kN Fu FomFy- 2T/
uless 48En
g 2 24En Then: F.= (kS)? (12.7.2.4-2)
¥V F =
: ; Ro = OuFoh 61.54 (kip/tt.) >T 20.400
Ry Buckling Resistance 725
Co=Els? 008 _____ (kiplin) >FFR 0.050
Cs, Stiffness T30
R, Factored Seam R, = 0588 23.450 (kip/tt.) >T 20.400
Strength ([727.25)
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Assessment of Host Pipe

» Exploratory holes allowed for assessment of
supporting backfill

* This helped determined when the timber box
strutting could be removed
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Assessment of Host Pipe

» |f voids were found, a ‘U’ shaped cut allowed
for the host wall to be opened up at the time
of liner plate assembly and blocking

» Openings were located at top of voids

» Openings allowed grout to fill the voids
during liner grouting

Pad
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Aluminum Tunnel Liner Plate
» 5plates per ring with No Offset, Single Offset and Double Offset plates
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Aluminum Tunnel Liner Plate — no offset (L), offset (R)
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Assembly of Tunnel Liner Plate

» Staging in a solid area of the
host pipe (supports could be
removed well ahead of the
assembly at this location)
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Aluminum Tunnel Liner Plate

» Blocking allowed for immediate transfer of
loads and provided upllft reS|stance durlng
grouting T
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Grout was pumped through the new
pipe wall through 2” diameter ports

» 3lift grouting plan using 125 pcf grout

76" Aluminum Tunnel Liner Plate - Grouting Buoyancy Check, 3 Lifts
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Questions?

For more information contact:

hmickel@conteches.com

www.ContechES.com
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