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Drainage Works
1. What is the function of waterstops in joints of box culverts and drainage channels?

The principal function of waterstops is to prevent liquids (e.g. water), water-borne materials and solids to pass
through concrete joints. In essence, it aims at providing watertightness to the drainage channel.

Besides, waterstops in drainage channels or box culverts can also serve two other purposes:

(i) to avoid water contacting joints’ dowel bars and causing corrosion.

(i) to avoid water seeping in from the underside of drainage channels or box culverts, thereby washing in soil
particles and causing voids underneath these structures and finally leading to their failure. To serve the second
purpose, obviously only one waterstop is required at any depth location.

To serve the first purpose, a waterstop has to be installed on top of dowel bars to prevent water from drainage
channels from leaking through. On the other hand, a waterstop has to be provided below dowel bars to avoid
underground water from surging upwards.

In fact, the other way out to serve the first purpose is by using corrosion resistant bars.

2. What are the differences in applications between pipe culverts and box culverts?

Basically, a culvert means a covered hydraulic structure which conveys fluid. Therefore in a broad sense, pipe
culverts in a small scale represent normal pipes like precast concrete pipes.

In terms of hydraulic performance, circular section is the best geometrical sections among all. Therefore, for
relative small discharge, precast concrete pipes and ductile iron pipes are normally used which are circular in
shape. But for applications of very large flow, precast concrete pipes and ductile iron pipes may not be available
in current market. In this connection, cast-in-situ construction has to be employed. It is beyond doubt that the
fabrication of formwork for circular shape is difficult when compared with normal box culvert structures. However,
circular shape is the most hydraulic efficient structure which means for a given discharge, the area of flow is
minimum. Therefore, it helps to save the cost of extra linings required for the choice of box culverts.

However, box culverts do possess some advantages. For example, they can cope with large flow situation
where headroom is limited because the height of box culverts can be reduced while the size of pipe culverts is
fixed. Secondly, for some difficult site conditions, e.g. excavation of structure in rock, for the same equivalent
cross-sectional area, the width of box culverts can be designed to be smaller than that of pipe culverts and this
enhances smaller amount of excavation and backfilling.
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s Fig. 3.1 Small spatial requirement of box culver than pipes.
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