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EFFECTS OF HORIZONTAL PIPE ANGLES ON ENERGY LOSS
AT TWO-WAY CIRCULAR DROP MANHOLES
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Shinji Arao * , Tetsuya Kusuda * *

ABSTRACT ; The energy loss at manholes is not negligible for designing a storm sewer network. Some researchers have
investigated energy losses at manholes experimentally. Storm sewers have been constructed along roads under the ground
surface. Therefore, there are various kinds of horizontal pipe angles between upstream and downstream pipes at two-way
manholes. However, in previous research, only a few researchers examined effects of horizontal pipe angles on energy loss
at two-way manholes. The purposes of this study are (1) to investigate effects of horizontal pipe angles on energy loss at
two-way circular drop manholes and (2) to develop a new type of manhole structure with an improved invert profile to
reduce the energy loss at the manholes with 90" bending pipes(Type D). Experiments were carried out by using three types
of horizontal pipe angles , that is, 180° (Type A), 135° (Type B) and 90° (Type C and Type D) between upstream and
dowstream pipes. Major experimental results are as follows:(1)when the ratio of S/Dy4 (S is the distance between upstream
and downstream pipe bottoms and D is the downstream pipe diameter) is equal to 0, the energy loss coefficient K of Type
Cis by 0.2 to 1.8 larger than that of Type A and is by 0.1 to 0.4 larger than that of Type B, (2)when the ratio of S/D is larger
than 1, K of Type C is a little smaller than that of Type A and is nearly the same as that of Type B and (3) K of Type D
reduces 0.1 to 0.8 than that of Type C due to the improvement of the invert profile.

KEYWORDS ; Urban storm drainage , Drop manhole , Energy loss , Horizontal pipe angle, Energy loss reduction
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