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TRANSITION WIDTH

In the construction of sewer and culvert facilities,
the two most common types of installations are trench
and positive projecting embankment,

TRENCH CONDITION

When concrete pipe is installed in a relatively nar-
row irench, settlement between the backfill material and
the undisturbed soil in which the trench is excavated
generates upward frictional forces which effects a load
transfer. This load transfer helps support the backfill
material within the trench and results in less load on the
pipe than the weight of the prism of backfill material over
the pipe.

POSITIVE PROJECTING EMBANKMENT CONDITION

When concrete pipe is installed on the original
ground and fill material placed around and over the pipe,
relative settlements between the fill adjacent to the sides
of the pipe and the fill directly over the pipe generates
downward frictional forces, also effecting a load transfer.
However, this foad transfer resuits in greater fill load on
the pipe than the weight of the prism of fill over the pipe.

TRANSITION CONDITION

The trench and positive projecting embankment
conditions represent the limiting loading conditions with
the trench being the most favorable and the embankment

the most severe. When pipe is installed in a relatively
narrow trench, the backfili load is a function of the trench
width. As the trench width is increased, for any given size
of pipe, type of backfill material and height of backfill,
a limiting width is reached beyond which the load transfer
does not help support the weight of the backfill material.
The trench width at which this condition occurs is defined
as the TRANSITION WIDTH. At trench widths greater than
the transition width, the installation simulates a positive
projecting embankment condition with the load transfer
increasing the weight of the prism of backfili over the pipe.
Once the transition width is realized, the backfill load is a
maximum and remains constant regardless of any further
increase in the trench width. To illustrate the transition
condition, and the relationship between trench loads and
embankment loads, the frictional forces and resultant load
transfer can be depicted as columns of fill or backfill
material.

Figure 1 illustrates a positive projecting embank-
ment installation with the pipe installed on a firm, un-
yielding foundation. Since concrete pipe is relatively rigid
compared to the semi-elastic soil surrounding the pipe,
the columns of fill adjacent to the sides of the pipe will
compress or settle more than the prism of fill directly over
the pipe. This relative settlement generates downward
frictional forces in the soil mass which transfers load onto
the pipe so that the pipe carries a load in excess of the

FIGURE 1: POSITIVE PROJECTING EMBANKMENT

FIGURE 2: WIDE TRENCH CONDITION




