Chapter 3— Basic Data Requirements

section and the next cross section downstream, which gives the
energy loss caused by the transition (Equation 2-2 of Chapter 2).
Where the change in river cross section is small, and the flow is
subcritical, coefficients of contraction and expansion are typically on
the order of 0.1 and 0.3, respectively. When the change in effective
cross section area is abrupt such as at bridges, contraction and
expansion coefficients of 0.3 and 0.5 are often used. On occasion, the
coefficients of contraction and expansion around bridges and culverts
may be as high as 0.6 and 0.8, respectively. These values may be
changed at any cross section. For additional information concerning
transition losses and for information on bridge loss coefficients, see
chapter 5, Modeling Bridges. Typical values for contraction and
expansion coefficients, for subcritical flow, are shown in Table 3-3
below.

Table 3-3

Subcritical Flow Contraction and Expansion Coefficients

Contraction Expansion
No transition loss computed 0.0 0.0
Gradual transitions 0.1 0.3
Typical Bridge sections 0.3 0.5
Abrupt transitions 0.6 0.8

The maximum value for the contraction and expansion coefficient is
one (1.0). Note: In general, the empirical contraction and
expansion coefficients should be lower for supercritical flow.

In supercritical flow the velocity heads are much greater, and small
changes in depth can cause large changes in velocity head. Using
contraction and expansion coefficients that would be typical for
subcritical flow can result in over estimation of the energy losses and
oscillations in the computed water surface profile. In constructed
trapezoidal and rectangular channels, designed for supercritical flow,
the user should set the contraction and expansion coefficients to zero
in the reaches where the cross sectional geometry is not changing
shape. In reaches where the flow is contracting and expanding, the
user should select contraction and expansion coefficients carefully.
Typical values for gradual transitions in supercritical flow would be
around 0.01 for the contraction coefficient and 0.03 for the expansion
coefficient. As the natural transitions begin to become more abrupt, it
may be necessary to use higher values, such as 0.05 for the
contraction coefficient and 0.2 for the expansion coefficient. If there is
no contraction or expansion, the user may want to set the coefficients
to zero for supercritical flow.
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