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NOTE:
cover 1. WEGHT OF FRAME SHALL
NOT BE LES
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5-5.53 FOR LETTERING
L
114

2 WEIGHT OF COMER SHALL
NOT BE LESS THaN 170 POUNDS,
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3 VANHOLE FRAVE AND COVER SHAL BE
HEAVY DUTY AND BE CEST RON WEETG
ASTMA-48 CLASS 358

12) ELoseD
2ICKHOLES

PRECAST CONGRETE RINGS VAY BE USED IN
FLACE OF BRICK WASONRY o1

MMM OF o

OF R

CRADE RIN:

v

[

WITH & s TOTAL HIEGHT OF 18 INCHES
FROM THE 102 OF THE MANHOLE TO BCTTOM
OF FRANE, SEE CETAL G-550 GRADE RINGS

5
SHALL BE DEVELED WHEN NECESSARY 10
CCOWODATE ROAD SLOPE.
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5. SEE DETALS G-5.17 FOR GENERAL NOTES.
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MASTIE ROPE

PRECAST CONCRETE GRADE AINGS.
OF BRICK MASOHARY:
2 COURSES MPMUM (SEE NOTE 4)
& COURSES WAMIUN

.

MINUUM ONE (1) GRADE RING,
WAXMUW FOUR (4) GRADE RINGS.
S WAXMUU HEGHT SHALL 8E

18 INGHES

SEAL BETWEEN AINGS, FRAVE, AND
MANHOLE SASE SHALL BE (2] RINGS
oF PLEXBLE GASKET.
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® HEAVY QUTY ® MACHIME BEARING SURFACES @ COVER '[_ Ti 170 LBS g
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Performance Based Design

» Historical Casting Design

« Castings were designed with thick walls this helped
with:

* Molding — thin sections of sand can be difficultto
mold

« Casting - thin sections can freeze off during
pouring

* |ron Chemistry Variations

* Ensuring Safety

» Tooling is expensive — Much easier to overdesign than
to try and push the boundaries

« Manufacturing was more manual and in general subject
to more variation
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Performance Based Design

- Example Results of Performance Based Design

Product Type Previous New Weight Weight Savings | Manufacturing | Transportation
Weight (Ibs) | (Ibs) (Ibs) CO, Emission CO, Emission

Reduction Reduction
(Ib/casting) (Ib/casting/mile)

MH Frame (24" CO) 154 126 28 57.12 0.0026

MH Cover (26" &) 162 120 42 85.68 0.0039

MH Frame (21" CO) 162 140 22 44,88 0.0021

MH Cover (22.75" &) 143 122 21 42.84 0.0020

MH Frame (30" CO) 367 245 122 248.88 0.0114

Inlet Frame (24"x36") 344 164 180 367.20 0.0168

Notes:

1) CO, Emissions are based on an average emission rate of (2.04 Ib CO, / Ib gray iron shipped).
source: Shifo, J.F, Radia, J. T, KERAMIDA Environmental, Inc. “Theoretical/Best Practice Energy Use In Metalcasting Operations”
U.S. Department of Energy, Industrial Technologies Program, 2004.
2) Transportation CO, emission reduction assumes 22 .42 Ib CO [ gallon of diesel fuel, and an average fuel economy of 6 miles/gallon
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