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Figure 3: Upstream view of Station 38 showing culvert orientation and ineffective flow areas 
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Ineffective flow area 

Embankment 
Embankment 

Roadway 

Culvert 5 ft by 4 ft x3 

Figure 4: Downstream view of Station 37 showing culvert orientation and ineffective flow areas 





 
CE 4353 – Project: Culvert Insertion in Buckbrush Wash 

 

 
10 

 

Figure 5: Screen capture from HEC-RAS for cross-sections interpolation between Stations 39 & 38 and Stations 37 & 36 
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2.2 ADJUSTMENTS TO CROSS SECTIONS 37 & 38 

To place the culvert for the project some adjustments had to made to the cross sections 37 and 

38. The bottom of the two cross-sections were flattened out which would help to place the 

culvert inverts on flat surface. The calculations of the flattening process are shown in the 

Appendix. The edges of the cross-sections were also extended for both the cross-sections. This 

would help to see the rise of the water level to test out various culvert sizes. Figure 6 compares 

the cross sections 37 before and after adjustments were made, and Figure 7 compares the 

adjustments of cross sections 38. Figure 8 shows the adjustment data for cross sections 37 and 

38. 

 

 



 
CE 4353 – Project: Culvert Insertion in Buckbrush Wash 

 

 
12 

 
Figure 6: Cross sections 37 before and after adjustments were made 
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Figure 7: Cross sections 38 before and after adjustments were made 
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Figure 8: Adjustment data for cross sections 37 and 38 
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Figure 10: Screen capture from HEC-RAS for culvert and roadway data input 
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3 RESULTS 

3.1 WITHOUT CULVERT  

Using HEC-RAS, the steady state flows for the model were simulated without the culvert initially. 

Two different flows were simulated – 175 cfs and 625 cfs. The boundary conditions were set to 

Normal Depth with upstream bed slope of 0.02155 ft/ft and downstream bed slope of 0.027 ft/ft. 

The calculations of the bed slopes can be found in the Appendix. To simulate the steady flows, 

the mixed flow regime was assumed. Figure 11 shows the flow profiles at 175 cfs without any 

culvert. Figure 12 shows the flow profiles at 625 cfs without any culvert.
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Figure 11: The flow profiles at 175 cfs without any culvert 
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Figure 12: the flow profiles at 625 cfs without any culvert 
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Figure 13: The flow profiles at 175 cfs with the culvert between Section 38 and 37 
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Figure 14: The flow profiles at 625 cfs with the culvert between Section 38 and 37 



 
CE 4353 – Project: Culvert Insertion in Buckbrush Wash 

 

 
23 

Figure 15: The cross section of Section 38 when the flow is at 175 cfs with culvert 
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Figure 16: The cross section of Section 38 when the flow is at 625 cfs with culvert 
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(a) Upstream 

(b) Downstream 

Figure 17: The cross section of the culvert at upstream and downstream end when the flow is 
at 175 cfs 
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(a) Upstream 

(b) Downstream 

Figure 18: The cross section of the culvert at upstream and downstream end when the flow is 
at 625 cfs 
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(a) 175 cfs 

(b) 625 cfs 

Figure 19: The cross section of Section 37 when flow is 175 cfs and 625 cfs 
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4 APPENDIX 

• Calculation of bed slope for upstream and downstream section 

• Extension of the edges and the flattening the bottom of Section 38 

• Extension of the edges and the flattening the bottom of Section 37 
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