FEEAKFIRSZN F-+% F—H REA+LH) 145
Journal of the Chinese Institute of Civil and Hydraulic Engineering, Vol. 20, No. 1, pp. 145-156, 2008
$5Aii%23Z  Technical Short Paper

7K MKESEF R E B NME T E A

YRED B &2 AusS

wm =

(ARG 2 YR IS ol i e >
AP TSRRIE R g P MR BN LR D
IEERRE LI RRNE " N/ I/ﬁﬁﬁﬂj\ﬁm'rﬂ TREVE I AL TR
Y - 1¢T%uﬁ [F*F¢%@$54:ﬂﬁﬁﬂﬁ@ﬁ'J4JWWFWﬂﬁwﬁ
/A B Y TR IR TR % %O 40 Kgffom®
FJ o ECPHR AR a2 85 Kgffom? » AT EF (PR E TSR 4 P+ D
FITTS o2, i ﬁﬂ?ﬁ@ﬁﬂ*l@MQ B BHOIERZ - %ﬁ%ﬂmiﬁi
BEREPERE: « B IR TR O BB E - R O
gﬁﬁﬁg’%ﬁﬁﬁ9 WSS IO 2 LR 8 TSR A RIS ey
mmﬁ%»wmyﬁﬁ%@%nmgégﬁ’y¢ﬁi@ﬁ(%0%/ﬂy%*ﬁiwﬁ(ww

/) PRERE RS 4T @Fﬁ@‘ﬁf“i&{ﬁﬁ‘ﬁ I O B
ﬁnﬁmﬂubimn<V¢ R ERTR 1 S SRR SR 4~ﬁvg
# o

EVALUATION AND ANALYSIS OF REPLACEMENT MATERIALS FOR CAST
IRON DITCH COVERS OF RAINWATER SEWER SYSTEM

Cheng Sheng Pong Wei Lo
Institute of Engineering Science and Technology Department of Construction Engineering
Kaohsiung First University of Science and Technology =~ Kaohsiung First University of Science and Technology
Kaohsiung, Taiwan 81164, R.O.C. Kaohsiung, Taiwan 81164, R.O.C.

Huang Hsing Pan

Department of Civil Engineering
Kaohsiung University of Applied Sciences
Kaohsiung, Taiwan 80778, R.O.C.

Key Words: manhole cover, cast iron ditch cover, replacement materials.

ABSTRACT

For last two years, the steel price is on the increase tremendously in the world.
The high price of steel products induces people to steal the cast iron ditch covers
from the street, and the stolen ditch covers endangering the pedestrians and the
vehicles give rise to public safety problem in Taiwan now. A feasibility
structural analysis and cost evaluation by using non- ferrous materials instead of
cast iron ditch covers is proposed and investigated. New substitutes of cast iron
ditch covers satisfy several conditions: lower cost, weathering resistant, corrosion
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resistant, maintenance free, and lower resold price. The results show that the
weep hole on the ditch cover with a four-hole type is the optimal arrangement by
considering the effect of the deflections and the bending stresses. For the ditch
cover at the thickness of 30 mm, the allowable strength of the replacement materials
with at least 40 kgf/cm? in compression and 85 kgf/cm? in tension are designed and
recommended to resist the failure of ditch covers in practice. By comparing with
the cost and mechanical properties of replacement materials, four kinds of materials
including BMC, sand/resin mortar, fiber covered resin concrete, and bakelite-mortar
sandwich structure are recommended as the substitutes of cast iron ditch covers. To
prevent the interface fracture in ditch covers, the steel reinforced BMC ditch cover is
more suitable for long-term uses.  The unit prices of BMC ditch covers for 30 x 360
x 600 mm and 30 x 460 x 600 mm are 980 NTD and 1050 NTD, respectively, lower
than cast iron ditch covers.
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