Home Work # 2:  Due Oct 12 

Instigating the application of WSPRO model in SMS to determine surface water profile in an open channel: 

1) In SMS6.0 user manual PDF file, read Chapter 11 and Chapter 12. 

These two chapter describe the application of River Module and WSPRO model to calculate surface water profile in rivers affected

by various hydraulic structures, such as bridge, culvert... 

2) Please answer the following questions (5 points for each question) 

a) What is River Module in SMS, 

River Module is used to construct one-dimensional river profiles.  Tools are provided in this module for  creating a “tree” of data to describe the river being modeled.

b) What is the capability of WSPRO 

WSPRO is a water-surface profile computation model that can be used to analyze one dimensional, gradually varied, steady flow in open channels.  It can be used  to analyze flow through bridges and culverts, embankment overflow, and multiple opening stream crossings.  It is supported and maintained by the U.S. Federal Highways Administration (FHWA)

c) how many types of hydraulic structures described in the SMS6.0 user manual? 

can you name others? 

Structures such as bridges, culverts, roadways and guide banks can be simulated as sections associated with a specific cross section.  (4-STRUCTURES)

c) Can you use only River Module to calculate the surface profile? 

 No,  The RIVER MODULE is used to construct one-dimensional river profiles. There are also other tools that can be used to construct 1-D river profiles....such as excel, WSPRO etc.....

e) Describe the general procedures to calculate the surface profile. 

Open Simulation, Create cross section (geometry and attributes),  Define (WSPRO) Control parameters (roughness, flow, initial water level, etc...), WSPRO Run control (specify profile computations), Model check, Run WSPRO

f) what upstream and downstream boundary conditions you have to specify? 

Q (flow rate), flow direction, initial water surface elevation, losses (local or frictional)

g) How does the model handle the hydraulic structures? 

In WSPRO, surface type, invert elevation, length road smoothness, shape, embankment, scour parameters, control points are added to models to give best approximation of surface flow around them .  The Geometric and friction parameters are modeled into the cross section.

f) What you can obtain and show from the model outputs? 

River Profile Plots – visualize the solution data generated by the numeric model

Cross Section Plots – visualization of one or more section.

3) Apply SMS-(River Module and WSPRO) to repeat your previous home work #1 for open channel flow 

(Optional, 10 points bonus)

