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MULTI-PLATE Pipe Arch —8’-10” Span x 6’-1” Rise

Built in 1964 under Interstate 91
Scheduled for replacementin 2018

Rated in serious condition in
12/27/13 report

Found to have worsened by 2015
ADT: 57,000 vehicles per day
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Condition Assessment




Structural Design of Pipe Arches - Follows AASHTO
Section 12 of Bridge Manual (for LRFD)

R TABLE 21. MULTI-PLATE® PIPE-ARCH 6°.X 2 »
AASHTO HEIGHT OF COVER LIMITS H-20, HS-20, H-25, HS-25 LIVE LOADS
9 Pi Corner Pipe Arch Structure

Maximum Cover Heights Shown in Feet
. Minimum  Corner | 4,47 9140 0.170 0188  0.218  0.249  0.280
Span Rise Cover Radius
Ft.-In. Ft.-In. (Inches) (Inches) | (12 Ga.) (10 Ga.) (8 Ga.) (7 Ga.) 5 Ga.) (3 Ga.) (1 Ga.)

6-1 4.7 12 18 16 16 16 16 16 16 16
6-4 4.9 12 18 15 15 15 15 15 15 15
6-9 4-11 12 18 14 14 14 14 14 14 14
7-0 5-1 12 18 14 14 14 14 14 14 14
7-3 5-3 12 18 13 13 13 13 13 13 13
7-8 5-5 12 18 13 13 13 13 13 13 13
7-11 5-7 12 18 12 12 12 12 12 12 12
8-2 5-9 18 18 12 12 12 12 12 12 12
8-7 5-11 18 18 11 11 11 11 11 11 11
8-10 6-1 18 18 11 11 11 11 11 11 11
9-4 6-3 18 18 10 10 10 10 10 10 10
9-6 6-5 18 18 10 10 10 10 10 10 10
9.9 6-7 18 18 10 10 10 10 10 10 10
10-3 6-9 18 18 9 9 9 9 9 9 9
10-8 6-11 18 18 9 9 9 9 9 Q 9
10-11 7-1 18 18 9 9 ? 4 9 9 &
11-5 7-3 | 18 18 8 8 8 8 8 8 8
1-7 7-5 18 18 8 8 8 8 8 8 8
11-10 77 | 18 18 8 8 8 8 8 8 8
12-4 7-9 24 18 8 8 8 8 8 8 8
12-6 7-11 24 18 8 8 8 8 8 8 8
12-8 8-1 24 18 7 7 7 7 7 7 7
12-10 8-4 24 18 7 7 7 7 7 7 z

Out of Sight, Out of Mind, Not Out of Risk




Structural Design of Pipe Arches

Heights of cover are limited due to exerted pressures at the corners.

Figure 4.10 The pressure on a pipe-arch varies with location and radius, being greatest
at the corners.
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Corrosion and Invert Wall Buckling




Bolted Seam Cracking and Longitudinal Sag
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Challenges:

« Significant corrosion had caused
distortions and invert wall buckling

» Bolted seam cracking along seams at
top of haunch plates

 Longitudinal sag
 Highest fill height over crown is 22’

» Access locations were prohibitive,
except in the median

» Hydraulic capacity wouldn’t allow a
conventional internal sliplining

» Overflow culvert was needed
e Structure was moving
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3D Laser Scan Sections and a Profile Generated
for Both Culverts
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3D Laser Survey
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How can we build this?

Out of Sight, Out of Mind, Not Out of Risk



Aluminum Tunnel Liner Plate

PROPERTIES AND DIMENSIONS Ultimate Longitudinal Seam
OF 2-FLANGE TUNNEL LINER PLATE Strength of 2-Flange Liner Plate
In b/lin ft
Homent
Section of Approx, Plate Welghts x
Maminal fren Hodulus [nertia Rodius Including ﬂ:::‘:‘iod
Uncoated in n in of Holts, in Pounds at .
Thchnees | Sa. b, Inches®d | Gyraten | % | Specified |00747 | 01046 | 01345 | Qi6es | 04793 | 02092
in Per Per Per n in 2P |14 PL |16 A Trickness
thches | U 7t | Lin Tn | Lo Ino | Inckhes | Inches | Flate | Plate | Plate
0123 1520 00323 0.0583 06030 0737 23 28 3 Strength | 35,000 | 43,000 | 30,000 ( 60,000 70,000 74,000
0150 2292 | 0M57 | o7 oe00 | 077 | 33 | 37 | 42 losFt,
0173 2724 0.05%0 0847 &100 0799 41 7 ae
0200 220 | ores | g9t oelg | 0819 45 | 56 | 83
0225 3504 norss 01108 L6130 0.831 33 3} 6B
0250 3300 noses 03230 06130 0.848 &l 70 79
% = Distarce from outer face to reutrol axs, in mches. HFWMR[_R\\J
SECTION A-A
— B —A
lb 2] Neutrol Axis
N i '
Bolts are staggered to provide more strength | = Varlﬂ?F—:\\ - S Y (e
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Aluminum Tunnel Liner Plate
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Site Plan
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Construction Sequence:
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Construction Sequence:
) :

Place bade blodks S (ow ‘,-Po'k
To 6-Jee°t:" new TLP r‘mgss o

V\CF-M- g‘ ) ’/"-_\

———

Ascemiale  jnvesT plates. One wi| Yoo
a "No O plie. The other will beg
o ‘6‘«\3\& O e Pld\'{,. ) I e

Potenble. Temainta P\ca'% Yo

emplete Me Qe QN S

'ﬂj.

Out of Sight, Out of Mind, Not Out of Risk



Construction Sequence:
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Access and Overflow Culvert
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Bracing the Host Structure
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Assembly
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Controlled Invert Removal Limits
W CBC

- Englneers

y

r
Corrugations are 6 inches i
on center. No more than 4 @
corrugations or 24 inches

\"
removed at a time down | %\\&\

the structure invert.

f\

Remove no more invert then necessary and do not
remove beyond the bolt seams as shown here. If
more removal is required, call CBC first.

I-91 Aluminum Liner Plate Reline, Middletown, CT
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Construction
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Beveled Inlet Construction




Outlet End PR

Before

After with Eel Ladder
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Questions?

Hugh B. Mickel, P.E.

hmickel@conteches.com
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