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NARRATIVE

A. PROJECT DESCRIPTION

This project consists of the reconstruction of IL RT. 47, and the IL 47/Main Street intersection, in

unincorporated Kane County, Illinois. The roadway reconstruction consists of the addition of turning

lanes and traffic signalization. Interchange reconstruction will extend into the Main Street right of way,

owned by Kane County.

IL Rt. 47 crosses Blackberry Creek just north of its intersection with Main Street via an existing 4 barrel

culvert (Structure Number 045-2000). The preliminary design of the IL Rt. 47 roadway improvements

impact this culvert. The 4 barrel culvert is undersized and would allow stormwater to encroach on the

roadway pavement during design storm events. Also the geometry of the 4 barrel structure is prone to

collecting debris. This hydraulic report details the hydraulic design of the replacement drainage

structure; a 54’ span 3-sided Arch Culvert (Structure Number 045-2050). Also, an alternate proposed

drainage structure has been analyzed in this report; a steel beam/concrete deck 76’ single span, open

abutment bridge.

Just south of the IL RT. 47 drainage structure is the Main Street Bridge over Blackberry Creek. The Main

Street Bridge is within this reports study reach and it affects the hydraulics of Blackberry Creek. The

Main Street Bridge is undersized and scour critical and Kane County is working on the design of a

replaced bridge. This report details proposed hydraulic conditions for Blackberry Creek using both Main

Street Bridge conditions, one hydraulic analysis with the existing bridge and one hydraulic analysis for

the proposed bridge.

The various hydraulic studies have been assembled into groups, for identification purposes, summarized

as follows:

- Group 1 - is considered as a design model that investigates the effects on Blackberry Creek by

modifying only the IL Rt. 47 structure and uses recent surveyed data. This is the hydraulic analysis for

the following conditions: proposed IL Rt. 47 drainage structure as a 3-sided Arch Culvert, with the

existing Main Street Bridge. This analysis is identified as Group 1 (See Section 15.1.A for hydraulic

analysis). An alternate hydraulic analysis was prepared for the following condition: proposed IL Rt. 47

drainage structure as a steel beam/concrete deck single span, open abutment bridge, with the existing

Main Street Bridge (See Section 15.1.i for the alternate IL Rt. 47 Bridge hydraulic analysis).

- Group 2 - is the other design model that investigates the effect on Blackberry Creek by using the

proposed Main St bridge in conjunction with the proposed IL Rt. 47 structure. This hydraulic analysis

was prepared for the following conditions: proposed IL Rt. 47 drainage structure as a 54-foot 3-sided

Arch Culvert, with the proposed Main Street Bridge. This analysis can be found in Section 15.2.A and

Section 15.2.i (IL Rt. 47 Bridge option).

- Group 3 - is the modified effective FIS model and is considered to be the “permit” model. This

hydraulic analysis is for the following conditions: existing and proposed IL Rt. 47 structure used in place



of the structure used in the effective FIS model. This analysis can be found in Section 15.3.A and Section

15.3.i.

- Group 4 - is the modified effective FIS model and is considered to be an additional “permit” model. This

hydraulic analysis was prepared for the following conditions: proposed Main St structure with the

revised existing/proposed IL Rt. 47 structure. This analysis can be found in Section 15.4.A and Section

15.4.i (Bridge option) for hydraulic analysis).

The following is a summary of the finding of this report.

- The existing IL Rt. 47 drainage structure is undersized and is proposed to be replaced with a

3-sided concrete arch culvert.

- The existing Main St. structure does influence the headwater on the IL Rt. 47 structure in

proposed and existing conditions.

- The proposed Main St. structure reduces the impact to the proposed IL Rt. 47 structure.

- There is a sensitive flood receptor located at the north east corner of the intersection of IL

Rt. 47 and Main Street, the Blackberry Inn. However, this sensitive receptor will be removed

and will be used for compensatory storage.

- Compensatory storage is required for roadway floodǿŀȅ fill.



B. DESCRIPTION OF EXISTING STRUCTURE AND FLOODPLAIN

The existing IL Rt. 47 drainage structure is a 4 barrel reinforced concrete culvert, with wing walls

installed at each face. There are two different barrel dimensions within the structure, the outer barrel

dimensions are 6.5’ H x 8.75’ W, the inner barrel dimensions are 6.5’ H x 10.42’ W (See Section 12,

Bridge Layout/Plan Drawing Plots for details). The IL Rt. 47 culvert accumulates debris on its upstream

face and silt is accumulating downstream of the culvert. There were no signs of scour and the culvert

had approximately one foot of silt over the bottom of the pipes. The existing vegetative cover of

Blackberry creek is as follows: tree cover for the floodway limits and grass/pavement cover for the

floodplain. The existing structure does not meet the current IDOT requirement for freeboard.

The existing Main Street bridge is a single pier, 2 span, 40 foot wide concrete closed abutment

bridge. The bridge span is 18 feet per span with a 2 foot wide pier and perpendicular concrete walls

underneath the structure (See Section 12, Bridge Layout/Plan Drawing Plots for details). The existing

vegetative cover for the Main Street Bridge is similar to the IL Rt. 47 Bridge.



C. FIELD OBSERVATIONS

The IL Rt. 47 culvert visually appears to impede the flood flows. Debris, including logs and trees

were observed at the upstream face of the culvert. No signs of scour were present during the site visit.

Also, silt is accumulating at the downstream face of the structure.



D. HISTORICAL OBSERVATIONS / RECORDS

During the survey of cross-sections used in the HEC-RAS model the surveyor noted that a

property owner at 43 W 659 Main Street (409 feet east of the intersection of Route 47 and Main St,

south side of Main St.) disclosed that the floodwaters had crested the roadway twice in the last 30

years. However, the owner could not remember the dates of those flooding occurrences. The owner of

the Blackberry Inn Bar & Grill mentioned to the cross-section surveyor that during a flood of one

particular year there was about one foot of water inside the restaurant. The owner, however, could not

remember the date of the event. The low entry elevation of the restaurant is at 730.12 feet; with an

inside water depth of 1 foot (731.12 feet) the flood frequency must have been higher than the FIS 500-

yr elevation of approximately 730.4 feet. The all-time water elevation used in this report will be 731.12

feet.

USGS records indicate that the all-time high water elevation at the structure was 728.20 in the

October 1954 flood.

According to an IDOT Operations and Communications Center incident report number 94-2606

recorded in 1994, Route 47 was impassable due to flooding. In the memo (by Bureau of Programming)

that included the incident report it was mentioned that the area has flooded numerous times rendering

Route 47 impassable by roadway vehicles. (See Section 22, Correspondence Notes for details)

Kane County has also notified IDOT that flood waters overtopped the roadway during an

extreme storm event in 1996.



E. OTHER STUDIES AND AFFECTED AGENCIES

The Federal Emergency Management Agency (FEMA) has prepared a Flood Insurance Study (FIS)

for Blackberry Creek. The HEC-RAS analysis contained in this report used the following information from

the FIS study:

- Hydrologic data

- Starting water surface elevations

- Boundary conditions.

Cross sectional data was obtained from survey data preformed as part of this report. The

location of the surveyed cross sections were correlated with the FIS cross section location, to calibrate

this reports hydraulic models with the hydraulic models prepared for the FIS report (the FIS study was

used as a reference/comparative tool for this report).

Kane County will also be affected by this project’s roadway improvements.
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  FLOODING SOURCE FLOODWAY 1-PERCENT-ANNUAL-CHANCE FLOOD 
WATER SURFACE ELEVATION (FEET NAVD)   

  CROSS SECTION DISTANCE WIDTH
(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY WITHOUT 
FLOODWAY 

WITH 
FLOODWAY 

INCREASE 
(FEET)   

  
Blackberry Creek 
 (Continued)         

  

  S 95,5481 969 3,443 1.7 677.3 677.3 677.4 0.0   
  T 96,3101 1912 6,742 1.0 677.8 677.8 677.9 0.1   
  U 104,9481 460 1,832 2.4 686.6 686.6 686.7 0.0   
  V 105,3791 482 2,757 1.6 688.3 688.3 688.3 0.0   
  W 108,9151 365 1,930 2.1 690.9 690.9 690.9 0.0   
  X 109,2851 412 2,292 1.5 691.5 691.5 691.5 0.0   
  Y 114,0881 467 2,331 2.0 694.6 694.6 694.6 0.0   
  Z 120,5691 683 3,884 1.4 702.0 702.0 702.0 0.0   
  AA 121,2101 615 2,724 1.6 702.7 702.7 702.7 0.0   
  AB 124,4771 621 1,952 2.6 706.0 706.0 706.1 0.0   
  AC 125,0961 1103 3,377 2.2 707.2 707.2 707.1 0.0   
  AD 127,3671 665 1,864 2.5 708.4 708.4 708.4 0.0   
  AE 127,6971 650 2,586 1.7 709.4 709.4 709.4 0.0   
  AF 131,2151 237 738 2.8 712.9 712.9 713.0 0.1   
  AG 131,8571 216 767 3.4 714.8 714.8 714.9 0.1   
  AH 136,4071 340 792 2.7 721.1 721.1 721.1 0.0   
  AI 139,7671 186 827 2.2 727.6 727.6 727.6 0.0   
  AJ 139,9561 348 1,788 1.6 728.4 728.4 728.4 0.0   
  AK 145,2201 208 849 2.5 735.4 735.4 735.4 0.0   
  AL 145,4721 240 994 2.3 736.1 736.1 736.1 0.0   
  AM 150,4421 624 538 2.8 741.1 741.1 741.1 0.0   
  AN 152,6441 343 762 2.1 744.6 744.6 744.6 0.0   
 AO 153,0161 268 623 2.4 745.4 745.4 745.5 0.1  
 AP 158,4281 247 527 1.3 753.6 753.6 753.6 0.0  
 AQ 161,1201 358 863 1.8 759.6 759.6 759.6 0.0  
           1Feet above confluence with Fox River   

FLOODWAY DATA 

TA
B

LE 12 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
 
 

KANE COUNTY, IL 
AND INCORPORATED AREAS BLACKBERRY CREEK 
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Table 8 - Summary of Discharges (Continued) 

      
    Peak Discharges (cubic feet per second) 

Flooding Source Drainage Area 10-Percent- 2-Percent- 1-Percent- 0.2-Percent- 
and Location (square miles) Annual-Chance Annual-Chance Annual-Chance Annual-Chance 

BLACKBERRY CREEK      
  At intersection with US  
    Highway 30 57.1 1,325 2,302 2,808 4,218 
  At confluence with Aurora  
    Chain of Lakes  
    (approximately 190 feet  
    upstream of Jericho Road) 52.4 1,347 2,373 2,910 4,421 
  Approximately 80 feet  
    downstream of Burlington   
    Railroad 51.4 1,497 2,465 2,952 4,286 
  At upstream of confluence 
    with East Run and  
    approximately 300 feet  
    upstream of Galena Road 45.9 1,401 2,286 2,742 3,984 
  At confluence with Lake Run  
    (approximately 1800 feet  
    downstream of Illinois  
    Route 56) 31.9 1,037 1,681 2,003 2,875 
  At confluence with Prestbury  
    Branch (approximately 2740  
    feet upstream of Illinois  
    Route 56) 27.8 995 1,637 1,961 2,847 
  Approximately 140 feet  
    upstream of Ke-De-Ka Road 25.5 1,003 1,675 2,018 2,961 
  Approximately 4140 feet  
    downstream from Illinois  
    Route 47 23.5 992 1,670 2,017 2,976 
  Approximately 550 feet  
    upstream of Scott Road (90  
    feet upstream of junction 
    with Seavey Road Run) 15.0 719 1,221 1,477 2,189 
  Approximately 240 feet 
    upstream of Interstate 88 13.4 717 1,261 1,545 2,348 
  Approximately 50 feet  
    upstream of Illinois Route 47 11.2 634 1,120 1,376 2,097 

  At confluence with Elburn  
    Run (approximately 3200 feet  
    upstream of Smith Road) 7.0 316 537 651 966 
  Approximately 125 feet  
    upstream of Hughes Road 6.0 303 523 637 956 

      

      

 40
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F. DATUM CORRELATION

The FIS study used as a basis for this study was correlated to the state’s vertical datum.

Cross -Sections and streambed profiles, along with culvert cross sections, and roadway cross

sections and profiles, were obtained by a topographic survey performed for this report.

The elevations used throughout this report, and in waterway information tables (WIT),

corresponds to the projects vertical datum.
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




































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      

      

      

      

      

      

      

      

      
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      

      

      
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      

      









































      

      

      

      

      

  

stephen.schuh
Highlight











































      

      

      

      

      

      

      

      

      

      

      
      

      

      

      

      

      

      




































      

      

      

      

      

      

      

      

      

      

      

      

      

      

      
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Benchmark station 80' west of the northwest corner of Main St Bridge, see Sketch for more details.


stephen.schuh
Line





G. SENSITIVE FLOOD RECEPTOR

Currently there is one sensitive flood receptor, upstream of the Route 47 culvert, the Blackberry

Inn Bar & Grill Restaurant (See Section 7, Photographs).

This structure was noted as being flooded on at least one occasion. The building’s low entry

elevation is 730.12 feet (100-year base flood elevation, BFE, is 729.10 feet).

It should be noted that this structure will be removed as part of this project and the property

will be used for Compensatory Storage. With the removal of this structure the requirement for

keeping the increase in floodwaters under 0.10 feet is no longer applicable.



H. HYDROLOGIC METHODOLOGY

No hydrologic study was performed for this project. Hydrologic data was obtained from the

existing FIS study of Blackberry Creek.



I. HYDRAULIC METHODOLOGY

Hydraulic Engineering Center – River Analysis System (HEC-RAS) software was used to prepare the

hydraulic analysis (the FIS study also used HEC-RAS software).

Blackberry Creek Cross sections weǊŜ surveyed as part of this report.

N values were obtained from the FIS study, checked and modified, as required, to fit the surveyed

cross sections.

Starting water surface elevations were obtained from the FIS study.

See Section 15 for detailed hydraulic analysis for all Groups.



J. SUMMARY OF NATURAL AND EXISTING HYDRAULIC ANALYSIS

Blackberry Creek in this reach appears to have not been altered by earthworks or channelization.

Therefore, to approximate the natural conditions in the hydraulic analysis the natural condition model

was prepared by removing the existing IL Rt. 47 drainage structure along with its upstream and

downstream cross section. N values for the natural conditions were checked and adjusted as necessary.

The elevation shown on the WIT’s were obtained from the output data of the HEC-RAS reports for

the 10 yr, 50 yr, 100 yr and 500 year flood frequencies. The natural, existing and proposed elevations

were taken at the upstream end of the drainage structures (existing and proposed conditions).

Waterway openings were obtained by calculating the cross sectional areas in Microstation. The area

calculated was between the natural water level and the existing channel at the upstream face of the

existing and proposed drainage structures.

The approach section was created by using a contraction ratio of 1:1 to a point where contraction

was determined to begin. A new cross section was created at this point by interpolating the surveyed

cross sections.

Created Head Calculation was determined by subtracting the existing and proposed water surface

elevations from the natural conditions water surface elevations for each storm frequency. The natural

condition model referenced is where both IL 47 and Main St structures and bounding cross-sections

were removed.

Freeboard criteria used was a minimum 3’ clearance from the water surface elevation of the design

frequency storm, 50 yr, and the edge of the proposed roadway pavement (low side of the superelevated

roadway section) at the southern upstream floodplain limits located at Sta. 501+17.

Freeboard criteria resulted in raising the roadway several feet. The impacts of the raised roadway

include floodplain/floodway fills and right of way impacts. The Blackberry Creek Inn Bar and Restaurant

property would be rendered inaccessible as the proposed driveway would end too close to the existing

building for proper vehicle maneuvering.

The existing culvert impacts the natural conditions by raising the water surfaces elevation as follows:

- 10 yr. flood frequency has a created head of 0.07’

- 50 yr. flood frequency has a created head of 0.38’

- 100 yr. flood frequency has a created head of 0.32’

- 500 yr. flood frequency has a created head of 0.00’ (overtopping IL-47)

HEC-RAS software Errors and Warnings were addressed during the development of the hydraulic

analysis. Adjustments were made in the HEC-RAS models to eliminate the significant warnings

messages.



K. PROPOSED STRUCTURE ANALYSIS

The location of the proposed structure is on the same center line as the existing structure. The

proposed IL Rt. Route 47 drainage structure is a 3-sided Concrete Arch Culvert. The culvert span is

proposed to be 54 feet with a 13 foot rise and the length will be 70 feet wide (headwall to headwall).

The wingwall and abutment areas at the upstream face of the Arch Culvert will be armored with rip-rap

as scour countermeasures (See Section 14, Culvert Section Plots-Proposed Conditions).

An alternate proposed structure was analyzed consisting of a 76 foot span, 66’ long steel beam

bridge for Phase II design and cost flexibility. The existing conditions upstream and downstream cross

sections were adjusted for the proposed conditions. The shapes of these cross-sections were modified

to detail the proposed structures geometry (76’ clear opening with 2:1 side slopes). The low chord

elevation is set at 730.1 feet, over 2’ above the base flood elevation for the design storm (50 yr. flood

frequency) in the Group 3 hydraulic analysis.



L. SCOUR ANALYSIS

A scour analysis was performed for the 54’ x 13’ 3-sided arch culvert. HEC-RAS software was

used to develop abutment scour depth and manual HEC-18 calculations were used to calculate

contraction scour depths (See Section 16, Scour Analysis, for details). The data used in the model is

based on USGS soil data and field observations.

A summary of the scour analysis is as follows:

- Significant scour will occur for the Arch Culvert during 100 yr (18.79 ft) and the 500 yr (22

.74 ft).

- Soil Borings from 1976 for the Main street bridge were available and reveal that the soil

strata varies from sand – gravel – silty clay – gravel. In one boring hole evidence of flowing

sand was found at an elevation of approximately 714.8. Based on this initial information it

appears that piers will be needed for any structure planned for this location.

- Given the potentially unstable strata of soil and possibly high scour depths it would be

recommended to install piers/spread footing combination deep enough to minimize scour

hazard. Once soil borings information is obtained in Phase 2, more precise scour depths can

be calculated and foundation/pier designs can be completed.

- Wing walls will be incorporated into the design to allow for more efficient routing of

floodwaters through the structure.

- Scour rip-rap design for the culvert will also be determined during Phase II work for the

open abutment and low flow channel areas.

- The proposed bridge alternate requires rip-rap scour protection for the slopewalls.



 

M. COMPENSATORY STORAGE 

Compensatory storage is required for this project and requires ROW acquisition.  The IDOT criteria 

of 1:1 will be used for replacement of floodway storage. The location of the compensatory storage is 

proposed to be located on the current Blackberry Creek Inn site.  

The locations of the proposed compensatory storage area, along with the supporting calculations 

are contained in Section 19, Compensatory Storage. 

The required compensatory storage is 0 cubic yards of fill in the floodway for the 0-10 year flood 

frequency (Floodway excavation exceeds Floodway fill) and 759 cubic-yards of fill in the floodway for the 

10-100 year flood frequency. The proposed compensatory storage provided is 1172 cubic-yards for the 

0-10 year flood frequency and 2120 cubic-yards for the 10-100 year frequency.  The compensatory 

storage provides storage for both floodway and floodplain fills. The compensatory storage will be 

situated on the current Blackberry Creek Inn property and is hydraulically connected to Blackberry 

Creek. 

 

 

 

 

  



N. PERMIT REQUIREMENTS

A floodway permit will be necessary since replacement of the culvert with a 3-sided Arch Culvert

is not considered maintenance under the IDNR/OWR Part 3708 rules (See Section 18 - Permit Summary

Form). The project scope requires a new profile increase to meet freeboard requirements. The

proposed 3-sided Arch Culvert is an appropriate use of the regulated floodway as it does not result in an

increase of upstream flood stages by more than 0.1 foot when compared to the existing conditions for

all flood events up to and including the 100-year frequency events. The current upstream structure,

which has been damaged in the past, is being acquired due to geometry issues related to the profile

increase that prevent access to the property from occurring. The structure (Blackberry Creek Inn Bar &

Grill) on the property will be removed and the property will be utilized for compensatory storage for fill

placed in the floodway.

The project also meets Part 3708 rules for appropriate uses and provides compensatory

floodway storage that is available between the normal water elevation and the proposed 100-year flood

elevation. All storage lost above the existing 10-year flood elevation is replaced above the proposed 10-

year flood elevation.

The regulatory floodway velocities will also be kept at or lowered from existing conditions with

the wider span of the proposed Arch Culvert.



O. FREEBOARD

The design of the proposed IL Rt. 47 3-sided Arch Culvert meets the requirements for freeboard,

specifically:

- Freeboard criteria used was a minimum, 3’ clearance from the water surface elevation of

the design frequency storm, 50 yr, and the edge of the proposed roadway pavement (low

side of the super-elevated roadway section).



P. CONCLUSION

The conclusions of the reports are summarized as follows:

- The existing IL Rt. 47 drainage structure is undersized and is proposed to be replaced with a

3-sided concrete arch culvert.

- There is a sensitive flood receptor located at the north east corner of the intersection of IL

Rt. 47 and Main Street, the Blackberry Inn. This sensitive flood receptor is proposed to be

acquired and the subsequent property will be used as compensatory storage.

- Rip-Rap and foundation piles may be required for scour countermeasures.

- Compensatory storage is required for roadway floodplain fill.

- Water surface elevations in the proposed conditions will be lower than existing conditions.





Section 4: WATERWAY INFORMATION TABLE (WIT) SCENARIO TABLE

WIT Scenario

Group #1 WIT Arch
(Exhibit 1-03.2a)

 Existing Main Street bridge geometry used in all models (Natural, Existing, and Proposed)
 Natural Condition uses Existing Main Street bridge and removes the Route 47 Structure

 Existing Condition models the existing Route 47 Culvert

 Proposed Condition models the Route 47 3-Sided Arch Culvert

 Cross-Sections and stream geometry surveyed by Globetrotters Engineering

Group #1 WIT Bridge
(Exhibit 1-03.2b)

 Existing Main Street bridge geometry used in all models (Natural, Existing, and Proposed)

 Natural Condition uses Existing Main Street bridge and removes the Route 47 Structure
 Existing Condition models the existing Route 47 Culvert

 Proposed Condition models the proposed alternate Route 47 Bridge

 Cross-Sections and stream geometry surveyed by Globetrotters Engineering

Group #2 WIT Arch
(Exhibit 1-03.2a)

 Proposed Main Street bridge geometry used in all models (Natural, Existing, and Proposed)

 Natural Condition uses Proposed Main Street bridge and removes the Route 47 Structure

 Existing Condition models the existing Route 47 Culvert
 Proposed Condition models the proposed Route 47 3-Sided Arch Culvert

 Cross-Sections and stream geometry surveyed by Globetrotters Engineering

Group #2 WIT Bridge
(Exhibit 1-03.2b)

 Proposed Main Street bridge geometry used in all models (Natural, Existing, and Proposed)

 Natural Condition uses Proposed Main Street bridge and removes the Route 47 Structure

 Existing Condition models the existing Route 47 Culvert

 Proposed Condition models the proposed alternate Route 47 Bridge
 Cross-Sections and stream geometry surveyed by Globetrotters Engineering

Group #3 WIT Arch
(FIS)
(Exhibit 1-03.2a)

 Existing Main Street bridge geometry used in all models (Natural, Existing, and Proposed)

 Natural Condition uses Existing Main Street bridge and removes the Route 47 Structure
 Existing Condition models the existing Route 47 Culvert

 Proposed Condition models the proposed Route 47 3-Sided Arch Culvert

 Cross-Sections and stream geometry surveyed by USGS consultants

Group #3 WIT Bridge
(FIS)
(Exhibit 1-03.2b)

 Existing Main Street bridge geometry used in all models (Natural, Existing, and Proposed)

 Natural Condition uses Existing Main Street bridge and removes the Route 47 Structure

 Existing Condition models the existing Route 47 Culvert

 Proposed Condition models the proposed Route 47 Bridge

 Cross-Sections and stream geometry surveyed by USGS consultants

Group #4 WIT Arch
(FIS)
(Exhibit 1-03.2a)

 Proposed Main Street bridge geometry used in all models (Natural, Existing, and Proposed)

 Natural Condition uses Proposed Main Street bridge and removes the Route 47 Structure

 Existing Condition models the existing Route 47 Culvert

 Proposed Condition models the proposed Route 47 3-Sided Arch Culvert
 Cross-Sections and stream geometry surveyed by USGS consultants

Group #4 WIT Bridge
(FIS)
(Exhibit 1-03.2b)

 Proposed Main Street bridge geometry used in all models (Natural, Existing, and Proposed)

 Proposed Main Street bridge geometry used in all models (Natural, Existing, and Proposed)

 Natural Condition uses Existing Main Street bridge and removes the Route 47 Structure

 Existing Condition models the existing Route 47 Culvert
 Proposed Condition models the proposed Route 47 Bridge

 Cross-Sections and stream geometry surveyed by USGS consultants
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BACKUP CALCULATIONS: Group #1 WIT

Route: IL Rte 47 @ Main Street

Waterway: Blackberry Creek - Main before D

Calculated: SJS Date: Sep-14

Checked: DH Date: Sep-14

Natural WSE

Departure

Section #1

Approach

Section #4

Structure Face

(at Section #4)

(ft) (ft) (ft) Section #1 : 139512
+

10-year 726.3 726.35 726.35 Section #4 : 139757

50-year 727.96 728.04 728.04

100-year 728.52 728.72 728.72

500-year 730.00 730.11 730.11

Created Head

Natural Cond.

Section #4 1

Ex. Cond.

/Section #4 2

Proposed

Cond./Section

#4 3

Existing

Created Head

Proposed

Created Head

(ft) (ft) (ft) (ft) (ft)

10-year 726.35 726.42 726.5 0.07 0.15

50-year 728.04 728.42 728.15 0.38 0.11

100-year 728.72 729.04 728.86 0.32 0.14

500-year 730.11 729.85 730.45 -0.26 0.34

Headwater Elevation

Natural Cond

WSE

139757

Existing

Created Head

Proposed

Created Head
Existing H.W.E.

Proposed

H.W.E.

(ft) (ft) (ft) (ft) (ft)

10-year 726.35 0.07 0.15 726.42 726.50

50-year 728.04 0.38 0.11 728.42 728.15

100-year 728.72 0.32 0.14 729.04 728.86

500-year 730.11 -0.26 0.34 729.85 730.45

1 Natural Condition - Group #1 - Natural Conditions HEC-RAS Model.
2 Existing Condition - Group #1 - Existing Conditions HEC-RAS Model.
3 Proposed Condition - Group #1 - Proposed Condition HEC-RAS Model.
+ Section numbers listed at the top right represent stream stations in feet.

Storm Event

Storm Event

Storm Event

Globetrotters Engineering Corporation



BACK-UP CALCULATIONS FOR WIT: Group #1 (continued)

Existing Station Proposed Station

728.59 501+17 733.56 501+17

Existing Station Proposed Station

N/A N/A N/A N/A

10-Yr 50-Yr 100-Yr 500-Yr

7.06 5.41 4.70 3.11

10-Yr 50-Yr 100-Yr 500-Yr

N/A N/A N/A N/A

EXISTING

WIDTH

EXISTING

HEIGHT

PROPOSED

WIDTH

PROPOSED

HEIGHT

38.3 6.5 54 13

U/S D/S U/S D/S

718.38 718.25 718.63 718.52

Frequency EXISTING PROPOSED

10-YR 203.2 313.2

50-YR 203.2 377.8

100-YR 203.2 402.6

500-YR 957.0 430.5

500-YR Existing Waterway Opening is the culvert area plus the overtopping area at the edge

of existing pavement.

500-YR proposed Waterway Opening is above proposed concrete arch, and may result

in pressure flow, no overtopping of pavement is expected.

Areas are measured in Microstation

WATERWAY OPENING AREA (ft2)

PROPOSED FREEBOARD (ft)

PROPOSED CLEARANCE (ft)

CALCULATE EFFECTIVE WATER OPENING AREA FOR CULVERT

STRUCTURE SIZE (ft x ft)

STRUCTURE INVERT ELEVATION (ft)

EXISTING PROPOSED

LOW BEAM ELEVATION (ft)

CALCULATE FREEBOARD AND CLEARANCE

LOW ROAD ELEVATION (ft)

Globetrotters Engineering Corporation





Created Head - G#1 - Existing/Proposed Conditions - (Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

(Proposed 3-sided Arch modeling is analyzed, 54' span)

Reach River Sta W
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(ft) (ft) (ft) (ft) (ft)

Main Before D 141476 729.15 729.15 0.00 729.15 0.00

Main Before D 140616 727.71 727.73 0.02 727.74 0.03

Main Before D 140504 727.54 727.55 0.01 727.57 0.03

Main Before D 140133 727.07 727.1 0.03 727.14 0.07

Main Before D 139757 726.35 726.42 0.07 726.50 0.15

Main Before D 139653 726.38 726.4 0.02 726.50 0.12

Main Before D 139628 726.36

Main Before D 141476 730.16 730.21 0.05 730.17 0.01

Main Before D 140616 729.01 729.18 0.17 729.05 0.04

Main Before D 140504 728.85 729.05 0.20 728.90 0.05

Main Before D 140133 728.47 728.75 0.28 728.55 0.08

Main Before D 139757 728.04 728.42 0.38 728.15 0.11

Main Before D 139653 728.04 728.34 0.30 728.10 0.06

Main Before D 139628 728.26

Main Before D 141476 730.64 730.7 0.06 730.67 0.03

Main Before D 140616 729.58 729.75 0.17 729.66 0.08

Main Before D 140504 729.43 729.62 0.19 729.52 0.09

Main Before D 140133 729.09 729.33 0.24 729.20 0.11

Main Before D 139757 728.72 729.04 0.32 728.86 0.14

Main Before D 139653 728.72 729.04 0.32 728.79 0.07

Main Before D 139628

Main Before D 141476 731.83 731.75 -0.08 731.95 0.12

Main Before D 140616 730.9 730.75 -0.15 731.14 0.24

Main Before D 140504 730.76 730.6 -0.16 731.01 0.25

Main Before D 140133 730.43 730.22 -0.21 730.72 0.29

Main Before D 139757 730.11 729.85 -0.26 730.45 0.34

Main Before D 139653 730.1 729.84 -0.26 730.32 0.22

Main Before D 139628

Natural condition contains Existing Main St structure with 47 culvert removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and proposed 47 - 54' Arch Culvert
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Created Head - G#1 - Existing/Proposed Conditions - 10-yr event (Exisitng Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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Main Before D 141476 Q10 729.15 729.15 0.00 729.15 0.00 729.15 0.00

Main Before D 140616 Q10 727.71 727.73 0.02 727.74 0.03 727.73 0.02

Main Before D 140504 Q10 727.54 727.55 0.01 727.57 0.03 727.56 0.02

Main Before D 140133 Q10 727.07 727.1 0.03 727.14 0.07 727.12 0.05

Main Before D 139757 Q10 726.35 726.42 0.07 726.50 0.15 726.45 0.10

Main Before D 139653 Q10 726.38 726.4 0.02 726.50 0.12 726.47 0.09

Main Before D 139628 Q10 726.36

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545 Q10

Main Before D 139512 Q10 726.3 726.23 -0.07 726.27 -0.03 726.27 -0.03

Main Before D 139364 Q10 726.12 726.12 0.00 726.06 -0.06 726.09 -0.03

Main Before D 139277 Q10 726 725.96 -0.04 725.90 -0.10 725.97 -0.03

Main Before D 139242 Q10 725.99 725.95 0.04 725.94 -0.05 725.96 -0.03

Main Before D 139250 Main Street Bridge

Main Before D 139201 Q10 725.86 725.83 -0.03 725.93 0.07 725.83 -0.03

Main Before D 139180 Q10 725.72 725.71 -0.01 725.90 0.18 725.71 -0.01

Main Before D 139153 Q10 725.71 725.7 -0.01 725.83 0.12 725.70 -0.01

Main Before D 138370 Q10 724.87 724.87 0.00 725.00 0.13 724.87 0.00

Main Before D 138180 Q10 724.18 724.18 0.00 724.23 0.05 724.18 0.00

Main Before D 137750 Q10 723.29 723.29 0.00 723.36 0.07 723.29 0.00

Main Before D 136804 Q10 721.76 721.76 0.00 721.79 0.03 721.76 0.00

Natural condition contains Existing Main St structure with 47 culvert removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Existing Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#1 - Existing/Proposed Conditions - 50-yr event (Exisitng Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

Reach River Sta Profile W
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(ft) (ft) (ft) (ft) (ft) (ft) (ft)

Main Before D 141476 Q50 730.16 730.21 0.05 730.17 0.01 730.17 0.01

Main Before D 140616 Q50 729.01 729.18 0.17 729.05 0.04 729.04 0.03

Main Before D 140504 Q50 728.85 729.05 0.20 728.90 0.05 728.88 0.03

Main Before D 140133 Q50 728.47 728.75 0.28 728.55 0.08 728.53 0.06

Main Before D 139757 Q50 728.04 728.42 0.38 728.15 0.11 728.12 0.08

Main Before D 139653 Q50 728.04 728.34 0.30 728.10 0.06 728.08 0.04

Main Before D 139628 Q50

Main Before D 139600 Q50 Rt 47 Bridge or Culvert

Main Before D 139545 Q50

Main Before D 139512 Q50 727.96 727.81 -0.15 727.80 -0.16 727.86 -0.10

Main Before D 139364 Q50 727.76 727.74 -0.02 727.55 -0.21 727.67 -0.09

Main Before D 139277 Q50 727.56 727.48 -0.08 727.22 -0.34 727.46 -0.10

Main Before D 139242 Q50 727.5 727.42 0.08 727.30 -0.20 727.41 -0.09

Main Before D 139250 Q50 Main Street Bridge

Main Before D 139201 Q50 727.16 727.08 0.08 727.04 -0.12 727.08 -0.08

Main Before D 139180 Q50 726.97 726.95 -0.02 726.96 -0.01 726.95 -0.02

Main Before D 139153 Q50 726.99 726.97 -0.02 726.97 -0.02 726.97 -0.02

Main Before D 138370 Q50 725.88 725.88 0.00 725.88 0.00 725.88 0.00

Main Before D 138180 Q50 725.07 725.07 0.00 725.07 0.00 725.07 0.00

Main Before D 137750 Q50 724.08 724.08 0.00 724.08 0.00 724.08 0.00

Main Before D 136804 Q50 722.47 722.47 0.00 722.47 0.00 722.47 0.00

Natural condition contains Existing Main St structure with 47 culvert removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Existing Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#1 - Existing/Proposed Conditions - 100-yr event (Exisitng Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

Reach River Sta Profile W
SE

L
G

#1

N
a

tu
ra

l

C
o

n
d

it
io

n

W
SE

L
G

#1

Ex
is

ti
n

g

C
o

n
d

it
io

n

Ex
is

ti
n

g

C
re

at
e

d
H

ea
d

W
SE

L
G

#1

P
ro

p
o

se
d

C
o

n
d

it
io

n

P
ro

p
o

se
d

C
re

at
e

d
H

ea
d

W
SE

L
G

#1

P
ro

p
o

se
d

B
R

C
o

n
d

it
io

n

P
ro

p
o

se
d

B
R

C
re

at
e

d
H

ea
d

(ft) (ft) (ft) (ft) (ft) (ft) (ft)

Main Before D 141476 Q100 730.64 730.7 0.06 730.67 0.03 730.67 0.03

Main Before D 140616 Q100 729.58 729.75 0.17 729.66 0.08 729.68 0.10

Main Before D 140504 Q100 729.43 729.62 0.19 729.52 0.09 729.54 0.11

Main Before D 140133 Q100 729.09 729.33 0.24 729.20 0.11 729.23 0.14

Main Before D 139757 Q100 728.72 729.04 0.32 728.86 0.14 728.91 0.19

Main Before D 139653 Q100 728.72 729.04 0.32 728.79 0.07 728.86 0.14

Main Before D 139628 Q100

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545 Q100

Main Before D 139512 Q100 728.63 728.58 -0.05 728.45 -0.18 728.63 0.00

Main Before D 139364 Q100 728.42 728.54 0.12 728.17 -0.25 728.45 0.03

Main Before D 139277 Q100 728.18 728.25 0.07 727.77 -0.41 728.22 0.04

Main Before D 139242 Q100 728.08 728.15 0.07 727.86 -0.22 728.12 0.04

Main Before D 139250 Main Street Bridge

Main Before D 139201 Q100 727.53 727.57 0.04 727.55 0.02 727.57 0.04

Main Before D 139180 Q100 727.29 727.45 0.16 727.47 0.18 727.45 0.16

Main Before D 139153 Q100 727.52 727.49 -0.03 727.49 -0.03 727.49 -0.03

Main Before D 138370 Q100 726.3 726.3 0.00 726.30 0.00 726.30 0.00

Main Before D 138180 Q100 725.44 725.44 0.00 725.44 0.00 725.44 0.00

Main Before D 137750 Q100 724.4 724.4 0.00 724.40 0.00 724.40 0.00

Main Before D 136804 Q100 722.78 722.78 0.00 722.78 0.00 722.78 0.00

Natural condition contains Existing Main St structure with 47 culvert removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Existing Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#1 - Existing/Proposed Conditions - 500-yr event (Exisitng Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: CW Date: Sep-14
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Main Before D 141476 Q500 731.83 731.75 -0.08 731.95 0.12 731.8 -0.03

Main Before D 140616 Q500 730.9 730.75 -0.15 731.14 0.24 730.85 -0.05

Main Before D 140504 Q500 730.76 730.6 -0.16 731.01 0.25 730.71 -0.05

Main Before D 140133 Q500 730.43 730.22 -0.21 730.72 0.29 730.36 -0.07

Main Before D 139757 Q500 730.11 729.85 -0.26 730.45 0.34 730.02 -0.09

Main Before D 139653 Q500 730.1 729.84 -0.26 730.32 0.22 729.93 -0.17

Main Before D 139628

Main Before D 139600 Q500 Rt 47 Bridge or Culvert

Main Before D 139545

Main Before D 139512 Q500 730 729.66 -0.34 729.68 -0.32 729.61 -0.39

Main Before D 139364 Q500 729.91 729.56 -0.35 729.33 -0.58 729.54 -0.37

Main Before D 139277 Q500 729.89 729.53 -0.36 728.60 -1.29 729.52 -0.37

Main Before D 139242 Q500 729.33 729.18 0.15 728.76 -0.57 729.16 -0.17

Main Before D 139250 Q500 Main Street Bridge

Main Before D 139201 Q500 728.3 728.41 -0.11 728.15 -0.15 728.41 0.11

Main Before D 139180 Q500 727.87 728.7 0.83 728.02 0.15 728.70 0.83

Main Before D 139153 Q500 728.4 728.66 0.26 728.40 0.00 728.66 0.26

Main Before D 138370 Q500 727.23 727.23 0.00 727.23 0.00 727.23 0.00

Main Before D 138180 Q500 726.28 726.28 0.00 726.28 0.00 726.28 0.00

Main Before D 137750 Q500 725.17 725.17 0.00 725.17 0.00 725.17 0.00

Main Before D 136804 Q500 723.54 723.54 0.00 723.54 0.00 723.54 0.00

Natural condition contains Existing Main St structure with 47 culvert removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Existing Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#1 - Existing/Proposed Conditions - (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

(Proposed 3-sided Arch modeling is analyzed, 54' span)
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Main Before D 141476 729.16 729.15 -0.01 729.15 -0.01

Main Before D 140616 727.67 727.69 0.02 727.70 0.03

Main Before D 140504 727.49 727.51 0.02 727.52 0.03

Main Before D 140133 726.98 727.02 0.04 727.04 0.06

Main Before D 139757 726.08 726.2 0.12 726.25 0.17

Main Before D 139653 726.13 726.18 0.05 726.25 0.12

Main Before D 139628

Main Before D 141476 730.12 730.15 0.03 730.13 0.01

Main Before D 140616 728.82 728.94 0.12 728.88 0.06

Main Before D 140504 728.63 728.78 0.15 728.69 0.06

Main Before D 140133 728.14 728.37 0.23 728.25 0.11

Main Before D 139757 727.38 727.86 0.48 727.65 0.27

Main Before D 139653 727.41 727.78 0.37 727.58 0.17

Main Before D 139628

Main Before D 141476 730.55 730.63 0.08 730.58 0.03

Main Before D 140616 729.28 729.55 0.27 729.37 0.09

Main Before D 140504 729.08 729.39 0.31 729.19 0.11

Main Before D 140133 728.59 729.04 0.45 728.75 0.16

Main Before D 139757 727.88 728.63 0.75 728.20 0.32

Main Before D 139653 727.9 728.52 0.62 728.11 0.21

Main Before D 139628

Main Before D 141476 731.58 731.65 0.07 731.67 0.09

Main Before D 140616 730.35 730.53 0.18 730.59 0.24

Main Before D 140504 730.14 730.35 0.21 730.41 0.27

Main Before D 140133 729.63 729.92 0.29 729.99 0.36

Main Before D 139757 728.98 729.44 0.46 729.51 0.53

Main Before D 139653 728.98 729.43 0.45 729.35 0.37

Main Before D 139628 729.18

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing IL 47 culvert

Proposed is with no Main Street Structure and Proposed IL 47 - 54' Arch Culvert
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Created Head - G#1 - Existing/Proposed Conditions - 10-yr event (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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Main Before D 141476 Q10 729.16 729.15 -0.01 729.15 -0.01 729.15 -0.01

Main Before D 140616 Q10 727.67 727.69 0.02 727.70 0.03 727.69 0.02

Main Before D 140504 Q10 727.49 727.51 0.02 727.52 0.03 727.51 0.02

Main Before D 140133 Q10 726.98 727.02 0.04 727.04 0.06 727.02 0.04

Main Before D 139757 Q10 726.08 726.2 0.12 726.25 0.17 726.21 0.13

Main Before D 139653 Q10 726.13 726.18 0.05 726.25 0.12 726.23 0.10

Main Before D 139628 Q10

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545 Q10

Main Before D 139512 Q10 726.03 726.02 -0.01 726.03 0.00 726.03 0.00

Main Before D 139364 Q10 725.88 725.88 0.00 725.88 0.00 725.88 0.00

Main Before D 139277 Q10 725.83 725.83 0.00 725.83 0.00 725.83 0.00

Main Before D 139250 Main Street Bridge

Main Before D 139180 Q10 725.74 725.74 0.00 725.74 0.00 725.74 0.00

Main Before D 139153 Q10 725.67 725.67 0.00 725.67 0.00 725.67 0.00

Main Before D 138670 Q10 724.87 724.87 0.00 724.87 0.00 724.87 0.00

Main Before D 138180 Q10 724.18 724.18 0.00 724.18 0.00 724.18 0.00

Main Before D 137750 Q10 723.29 723.29 0.00 723.29 0.00 723.29 0.00

Main Before D 136804 Q10 721.76 721.76 0.00 721.76 0.00 721.76 0.00

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing IL 47 culvert

Proposed is with no Main Street Structure and Proposed IL 47 - 54' Arch Culvert

Proposed BR condition is with no Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#1 - Existing/Proposed Conditions - 50-yr event (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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Main Before D 141476 Q50 730.12 730.15 0.03 730.13 0.01 730.13 0.01

Main Before D 140616 Q50 728.82 728.94 0.12 728.88 0.06 728.85 0.03

Main Before D 140504 Q50 728.63 728.78 0.15 728.69 0.06 728.67 0.04

Main Before D 140133 Q50 728.14 728.37 0.23 728.25 0.11 728.21 0.07

Main Before D 139757 Q50 727.38 727.86 0.48 727.65 0.27 727.56 0.18

Main Before D 139653 Q50 727.41 727.78 0.37 727.58 0.17 727.52 0.11

Main Before D 139628

Main Before D 139600 Q50 Rt 47 Bridge or Culvert

Main Before D 139545

Main Before D 139512 Q50 727.28 727.25 -0.03 727.28 0.00 727.28 0.00

Main Before D 139364 Q50 727.13 727.13 0.00 727.13 0.00 727.13 0.00

Main Before D 139277 Q50 727.08 727.08 0.00 727.08 0.00 727.08 0.00

Main Before D 139264

Main Before D 139250 Q50 Main Street Bridge

Main Before D 139189

Main Before D 139180 Q50 726.98 726.98 0.00 726.98 0.00 726.98 0.00

Main Before D 139153 Q50 726.9 726.9 0.00 726.90 0.00 726.90 0.00

Main Before D 138670 Q50 725.88 725.88 0.00 725.88 0.00 725.88 0.00

Main Before D 138180 Q50 725.07 725.07 0.00 725.07 0.00 725.07 0.00

Main Before D 137750 Q50 724.08 724.07 -0.01 724.07 -0.01 724.07 -0.01

Main Before D 136804 Q50 722.47 722.47 0.00 722.47 0.00 722.47 0.00

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing IL 47 culvert

Proposed is with no Main Street Structure and Proposed IL 47 - 54' Arch Culvert

Proposed BR condition is with no Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#1 - Existing/Proposed Conditions - 100-yr event (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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Main Before D 141476 Q100 730.55 730.63 0.08 730.58 0.03 730.57 0.02

Main Before D 140616 Q100 729.28 729.55 0.27 729.37 0.09 729.33 0.05

Main Before D 140504 Q100 729.08 729.39 0.31 729.19 0.11 729.14 0.06

Main Before D 140133 Q100 728.59 729.04 0.45 728.75 0.16 728.69 0.10

Main Before D 139757 Q100 727.88 728.63 0.75 728.20 0.32 728.09 0.21

Main Before D 139653 Q100 727.9 728.52 0.62 728.11 0.21 728.03 0.13

Main Before D 139628

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545

Main Before D 139512 Q100 727.75 727.71 -0.04 727.75 0.00 727.75 0.00

Main Before D 139364 Q100 727.59 727.59 0.00 727.59 0.00 727.59 0.00

Main Before D 139277 Q100 727.54 727.54 0.00 727.54 0.00 727.54 0.00

Main Before D 139264

Main Before D 139250 Main Street Bridge

Main Before D 139189

Main Before D 139180 Q100 727.45 727.45 0.00 727.45 0.00 727.45 0.00

Main Before D 139153 Q100 727.37 727.37 0.00 727.37 0.00 727.37 0.00

Main Before D 138670 Q100 726.3 726.3 0.00 726.30 0.00 726.30 0.00

Main Before D 138180 Q100 725.44 725.44 0.00 725.44 0.00 725.44 0.00

Main Before D 137750 Q100 724.4 724.4 0.00 724.40 0.00 724.40 0.00

Main Before D 136804 Q100 722.78 722.78 0.00 722.78 0.00 722.78 0.00

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing IL 47 culvert

Proposed is with no Main Street Structure and Proposed IL 47 - 54' Arch Culvert

Proposed BR condition is with no Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#1 - Existing/Proposed Conditions - 500-yr event (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: CW Date: Sep-14

Reach River Sta Profile
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Main Before D 141476 Q500 731.58 731.65 0.07 731.67 0.09 731.62 0.04

Main Before D 140616 Q500 730.35 730.53 0.18 730.59 0.24 730.46 0.11

Main Before D 140504 Q500 730.14 730.35 0.21 730.41 0.27 730.26 0.12

Main Before D 140133 Q500 729.63 729.92 0.29 729.99 0.36 729.80 0.17

Main Before D 139757 Q500 728.98 729.44 0.46 729.51 0.53 729.25 0.27

Main Before D 139653 Q500 728.98 729.43 0.45 729.35 0.37 729.15 0.17

Main Before D 139628

Main Before D 139600 Q500 Rt 47 Bridge or Culvert

Main Before D 139545

Main Before D 139512 Q500 728.78 728.69 -0.09 728.78 0.00 728.78 0.00

Main Before D 139364 Q500 728.6 728.6 0.00 728.60 0.00 728.60 0.00

Main Before D 139277 Q500 728.55 728.55 0.00 728.55 0.00 728.55 0.00

Main Before D 139264

Main Before D 139250 Q500 Main Street Bridge

Main Before D 139189

Main Before D 139180 Q500 728.45 728.45 0.00 728.45 0.00 728.45 0.00

Main Before D 139153 Q500 728.4 728.4 0.00 728.40 0.00 728.40 0.00

Main Before D 138670 Q500 727.23 727.23 0.00 727.23 0.00 727.23 0.00

Main Before D 138180 Q500 726.28 726.28 0.00 726.28 0.00 726.28 0.00

Main Before D 137750 Q500 725.17 725.17 0.00 725.17 0.00 725.17 0.00

Main Before D 136804 Q500 723.54 723.54 0.00 723.54 0.00 723.54 0.00

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing IL 47 culvert

Proposed is with no Main Street Structure and Proposed IL 47 - 54' Arch Culvert

Proposed BR condition is with no Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation
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BACKUP CALCULATIONS: Group #1 WIT

Route: IL Rte 47 @ Main Street

Waterway: Blackberry Creek - Main before D

Calculated: SJS Date: Jul-14

Checked: DH Date: Jul-14

Natural WSE

Departure

Section #1

Approach

Section #4

Structure Face

(at Section #4)

(ft) (ft) (ft) Section #1 : 139512
+

10-year 726.3 726.35 726.35 Section #2 : 139545

50-year 727.96 728.04 728.04 Section #3 : 139653

100-year 728.52 728.72 728.72 Section #4 : 139757

500-year 730.00 730.11 730.11

Created Head

Natural Cond.

Section #4 1

Ex. Cond.

/Section #4 2

Proposed

Cond./Section

#4 3

Existing

Created Head

Proposed

Created Head

(ft) (ft) (ft) (ft) (ft)

10-year 726.35 726.42 726.45 0.07 0.10

50-year 728.04 728.42 728.12 0.38 0.08

100-year 728.72 729.04 728.76 0.32 0.04

500-year 730.11 729.85 730.02 -0.26 -0.09

Headwater Elevation

Natural Cond

WSE

139757

Existing

Created Head

Proposed

Created Head
Existing H.W.E.

Proposed

H.W.E.

(ft) (ft) (ft) (ft) (ft)

10-year 726.35 0.07 0.10 726.42 726.45

50-year 728.04 0.38 0.08 728.42 728.12

100-year 728.72 0.32 0.04 729.04 728.76

500-year 730.11 -0.26 -0.09 729.85 730.02

1 Natural Condition - Group #1 - Natural Conditions HEC-RAS Model.
2 Existing Condition - Group #1 - Existing Conditions HEC-RAS Model.
3 Proposed Condition - Group #1 - Proposed Condition HEC-RAS Model.
+ Section numbers listed at the top right represent stream stations in feet.

Storm Event

Storm Event

Storm Event

Globetrotters Engineering Corporation



BACK-UP CALCULATIONS FOR WIT: Group #1 (continued)

Existing Station Proposed Station

728.59 501+00 732.3 500+00

Existing Station Proposed Station

N/A N/A 730.1 502+50

10-Yr 50-Yr 100-Yr 500-Yr

5.85 4.18 3.54 2.28

10-Yr 50-Yr 100-Yr 500-Yr

3.75 2.06 1.38 -0.01

EXISTING

WIDTH

EXISTING

HEIGHT

PROPOSED

WIDTH

PROPOSED

HEIGHT

38.3 6.5 N/A N/A

U/S D/S U/S D/S

718.38 718.25

Frequency EXISTING PROPOSED

10-YR 203.20 340.00

50-YR 203.20 450.00

100-YR 203.20 490.70

500-YR 957.00 611.00

500-YR Existing Waterway Opening is the culvert area plus the overtopping area at the edge

of existing pavement.

500-YR proposed Waterway Opening is contained within the proposed Bridge,

no overtopping of pavement is expected.

Areas are measured in Microstation

LOW BEAM ELEVATION (ft)

CALCULATE FREEBOARD AND CLEARANCE

LOW ROAD ELEVATION (ft)

WATERWAY OPENING AREA (ft2)

PROPOSED FREEBOARD (ft)

PROPOSED CLEARANCE (ft)

CALCULATE EFFECTIVE WATER OPENING AREA FOR CULVERT

STRUCTURE SIZE (ft x ft)

STRUCTURE INVERT ELEVATION (ft)

EXISTING PROPOSED

Globetrotters Engineering Corporation





Created Head - G#1 - Existing/Proposed Conditions - (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: July-14

County: Kane Checked: DH Date: July-14

(Proposed Bridge modeling is analyzed)

Reach River Sta Profile
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(ft) (ft) (ft) (ft) (ft)

Main Before D 141476 729.16 729.15 -0.01 729.15 -0.01

Main Before D 140616 727.67 727.69 0.02 727.69 0.02

Main Before D 140504 727.49 727.51 0.02 727.51 0.02

Main Before D 140133 726.98 727.02 0.05 727.02 0.04

Main Before D 139757 726.08 726.2 0.14 726.21 0.13

Main Before D 139653 726.13 726.18 0.07 726.23 0.10

Main Before D 139628 0.00

Main Before D 141476 730.12 730.15 0.03 730.13 0.01

Main Before D 140616 728.82 728.94 0.14 728.85 0.03

Main Before D 140504 728.63 728.78 0.16 728.67 0.04

Main Before D 140133 728.14 728.37 0.25 728.21 0.07

Main Before D 139757 727.38 727.86 0.51 727.56 0.18

Main Before D 139653 727.41 727.78 0.40 727.52 0.11

Main Before D 139628 727.73 0.00

Main Before D 141476 730.55 730.63 0.08 730.57 0.02

Main Before D 140616 729.28 729.55 0.29 729.33 0.05

Main Before D 140504 729.08 729.39 0.33 729.14 0.06

Main Before D 140133 728.59 729.04 0.47 728.69 0.10

Main Before D 139757 727.88 728.63 0.79 728.09 0.21

Main Before D 139653 727.9 728.52 0.66 728.03 0.13

Main Before D 139628 0.00

Main Before D 141476 731.83 731.65 0.07 731.62 -0.21

Main Before D 140616 730.9 730.53 0.19 730.46 -0.44

Main Before D 140504 730.76 730.35 0.22 730.26 -0.50

Main Before D 140133 730.43 729.92 0.29 729.80 -0.63

Main Before D 139757 730.11 729.44 0.47 729.25 -0.86

Main Before D 139653 730.1 729.43 0.46 729.15 -0.95

Main Before D 139628 729.23 729.02 729.02

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing 47 culvert

Proposed is with no Main Street Structure and Proposed 47 bridge
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Created Head - G#1 - Existing/Proposed Conditions - (Existing Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: July-14

County: Kane Checked: DH Date: July-14

(Proposed Bridge modeling is analyzed)

Reach River Sta Profile W
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(ft) (ft) (ft) (ft) (ft)

Main Before D 141476 729.15 729.15 0.00 729.15 0.00

Main Before D 140616 727.71 727.73 0.02 727.73 0.02

Main Before D 140504 727.54 727.55 0.01 727.56 0.02

Main Before D 140133 727.07 727.1 0.03 727.12 0.05

Main Before D 139757 726.35 726.42 0.07 726.45 0.10

Main Before D 139653 726.38 726.4 0.02 726.47 0.09

Main Before D 139628 726.36

Main Before D 141476 730.16 730.21 0.05 730.17 0.01

Main Before D 140616 729.01 729.18 0.17 729.04 0.03

Main Before D 140504 728.85 729.05 0.20 728.88 0.03

Main Before D 140133 728.47 728.75 0.28 728.53 0.06

Main Before D 139757 728.04 728.42 0.38 728.12 0.08

Main Before D 139653 728.04 728.34 0.30 728.08 0.04

Main Before D 139628 728.26

Main Before D 141476 730.64 730.7 0.06 730.67 0.03

Main Before D 140616 729.58 729.75 0.17 729.68 0.10

Main Before D 140504 729.43 729.62 0.19 729.54 0.11

Main Before D 140133 729.09 729.33 0.24 729.23 0.14

Main Before D 139757 728.72 729.04 0.32 728.91 0.19

Main Before D 139653 728.72 729.04 0.32 728.86 0.14

Main Before D 139628

Main Before D 141476 731.83 731.75 -0.08 731.8 -0.03

Main Before D 140616 730.9 730.75 -0.15 730.85 -0.05

Main Before D 140504 730.76 730.6 -0.16 730.71 -0.05

Main Before D 140133 730.43 730.22 -0.21 730.36 -0.07

Main Before D 139757 730.11 729.85 -0.26 730.02 -0.09

Main Before D 139653 730.1 729.84 -0.26 729.93 -0.17

Main Before D 139628 0.00

Natural condition contains Existing Main St structure with 47 bridge removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and proposed 47 bridge
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Group #2 - Arch




BACKUP CALCULATIONS: Group #2 WIT

Route: IL Rte 47 @ Main Street

Waterway: Blackberry Creek - Main before D

Calculated: SJS Date: Sep-14

Checked: DH Date: Sep-14

Natural WSE

Departure

Section #1

Approach

Section #4

Structure Face

(at Section #4)

(ft) (ft) (ft) Section #1 : 139512
+

10-year 726.21 726.33 726.33 Section #2 : 139545

50-year 727.72 727.91 727.91 Section #3 : 139653

100-year 728.15 728.44 728.44 Section #4 : 139757

500-year 729.42 729.88 729.88

Created Head

Natural Cond.

Section #4 1

Ex. Cond.

/Section #4 2

Proposed

Cond./Section #4
3

Existing

Created Head

Proposed

Created Head

(ft) (ft) (ft) (ft) (ft)

10-year 726.33 726.45 726.5 0.12 0.17

50-year 727.91 728.39 728.15 0.48 0.24

100-year 728.44 728.95 728.86 0.51 0.42

500-year 729.88 729.92 730.45 0.04 0.57

Headwater Elevation

Natural Cond

WSE

139757

Existing

Created Head

Proposed

Created Head

Existing

H.W.E.

Proposed

H.W.E.

(ft) (ft) (ft) (ft) (ft)

10-year 726.33 0.12 0.17 726.45 726.50

50-year 727.91 0.48 0.24 728.39 728.15

100-year 728.44 0.51 0.42 728.95 728.86

500-year 729.88 0.04 0.57 729.92 730.45

1 Natural Condition - Group #2 - Natural Conditions HEC-RAS Model.
2 Existing Condition - Group #2 - Existing Conditions HEC-RAS Model.
3 Proposed Condition - Group #2 - Proposed Condition HEC-RAS Model.
+ Section numbers listed at the top right represent stream stations in feet.

Storm Event

Storm Event

Storm Event

Globetrotters Engineering Corporation



BACK-UP CALCULATIONS FOR WIT: Group #2 (continued)

Existing Station Proposed Station

728.59 501+17 733.56 501+17

Existing Station Proposed Station

N/A N/A N/A N/A

10-Yr 50-Yr 100-Yr 500-Yr

3.11 5.41 4.70 3.11

10-Yr 50-Yr 100-Yr 500-Yr

N/A N/A N/A N/A

EXISTING

WIDTH

EXISTING

HEIGHT

PROPOSED

WIDTH

PROPOSED

HEIGHT

38.3 6.5 54 13

U/S D/S U/S D/S

718.38 718.25 717.2 717.07

Frequency EXISTING PROPOSED

10-YR 203.20 312.30

50-YR 203.20 376.70

100-YR 203.20 394.30

500-YR 516.80 428.00

500-YR Existing Waterway Opening is the culvert area plus the overtopping area at the edge

of existing pavement.

500-YR proposed Waterway Opening is above proposed concrete arch, and may result

in pressure flow, no overtopping of pavement is expected.

WATERWAY OPENING AREA (ft2)

PROPOSED FREEBOARD (ft)

PROPOSED CLEARANCE (ft)

CALCULATE EFFECTIVE WATER OPENING AREA FOR CULVERT

STRUCTURE SIZE (ft x ft)

STRUCTURE INVERT ELEVATION (ft)

EXISTING PROPOSED

LOW BEAM ELEVATION (ft)

CALCULATE FREEBOARD AND CLEARANCE

LOW ROAD ELEVATION (ft)

Globetrotters Engineering Corporation





Created Head - G#2 - Existing/Proposed Conditions - (Proposed Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

(Proposed 3-sided Arch modeling is analyzed, 54' span)
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Main Before D 141476 729.15 729.15 0.00 729.15 0.00

Main Before D 140616 727.71 727.73 0.02 727.74 0.03

Main Before D 140504 727.53 727.56 0.03 727.57 0.04

Main Before D 140133 727.06 727.12 0.06 727.14 0.08

Main Before D 139757 726.33 726.45 0.12 726.50 0.17

Main Before D 139653 726.36 726.43 0.07 726.50 0.14

Main Before D 139628

Main Before D 141476 730.15 730.21 0.06 730.17 0.02

Main Before D 140616 728.96 729.17 0.21 729.05 0.09

Main Before D 140504 728.79 729.03 0.24 728.90 0.11

Main Before D 140133 728.4 728.73 0.33 728.55 0.15

Main Before D 139757 727.91 728.39 0.48 728.15 0.24

Main Before D 139653 727.92 728.31 0.39 728.10 0.18

Main Before D 139628

Main Before D 141476 730.6 730.68 0.08 730.67 0.07

Main Before D 140616 729.45 729.7 0.25 729.66 0.21

Main Before D 140504 729.29 729.56 0.27 729.52 0.23

Main Before D 140133 728.89 729.26 0.37 729.20 0.31

Main Before D 139757 728.44 728.95 0.51 728.86 0.42

Main Before D 139653 728.44 728.94 0.50 728.79 0.35

Main Before D 139628

Main Before D 141476 731.76 731.77 0.01 731.95 0.19

Main Before D 140616 730.77 730.79 0.02 731.14 0.37

Main Before D 140504 730.61 730.64 0.03 731.01 0.40

Main Before D 140133 730.24 730.28 0.04 730.72 0.48

Main Before D 139757 729.88 729.92 0.04 730.45 0.57

Main Before D 139653 729.87 729.91 0.04 730.32 0.45

Main Before D 139628

Natural condition contains Proposed Main St structure with 47 culvert removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and proposed 47 - 54' Arch Culvert
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Created Head - G#2 - Existing/Proposed Conditions - 10-yr event (Proposed Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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Main Before D 141476 Q10 729.15 729.15 0.00 729.15 0.00 729.15 0.00

Main Before D 140616 Q10 727.71 727.73 0.02 727.74 0.03 727.74 0.03

Main Before D 140504 Q10 727.53 727.56 0.03 727.57 0.04 727.57 0.04

Main Before D 140133 Q10 727.06 727.12 0.06 727.14 0.08 727.13 0.07

Main Before D 139757 Q10 726.33 726.45 0.12 726.50 0.17 726.46 0.13

Main Before D 139653 Q10 726.36 726.43 0.07 726.50 0.14 726.47 0.11

Main Before D 139628 Q10

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545 Q10

Main Before D 139512 Q10 726.28 726.27 -0.01 726.27 -0.01 726.27 -0.01

Main Before D 139364 Q10 726.06 726.06 0.00 726.06 0.00 726.07 0.01

Main Before D 139277 Q10 725.9 725.9 0.00 725.90 0.00 725.90 0.00

Main Before D 139264 Q10 725.94 725.94 0.00 725.94 0.00 725.95 0.01

Main Before D 139250 Main Street Bridge

Main Before D 139189 Q10 725.79 725.79 0.00 725.79 0.00 725.79 0.00

Main Before D 139180 Q10 725.72 725.72 0.00 725.72 0.00 725.72 0.00

Main Before D 139153 Q10 725.7 725.7 0.00 725.70 0.00 725.70 0.00

Main Before D 138670 Q10 724.87 724.87 0.00 724.87 0.00 724.87 0.00

Main Before D 138180 Q10 724.18 724.18 0.00 724.18 0.00 724.18 0.00

Main Before D 137750 Q10 723.29 723.29 0.00 723.29 0.00 723.29 0.00

Main Before D 136804 Q10 721.76 721.76 0.00 721.76 0.00 721.76 0.00

Natural condition contains Proposed Main St structure with 47 culvert removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Proposed Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#2 - Existing/Proposed Conditions - 50-yr event (Proposed Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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(ft) (ft) (ft) (ft) (ft) (ft) (ft)

Main Before D 141476 Q50 730.15 730.21 0.06 730.17 0.02 730.16 0.01

Main Before D 140616 Q50 728.96 729.17 0.21 729.05 0.09 729.02 0.06

Main Before D 140504 Q50 728.79 729.03 0.24 728.90 0.11 728.87 0.08

Main Before D 140133 Q50 728.4 728.73 0.33 728.55 0.15 728.50 0.10

Main Before D 139757 Q50 727.91 728.39 0.48 728.15 0.24 728.08 0.17

Main Before D 139653 Q50 727.92 728.31 0.39 728.10 0.18 728.05 0.13

Main Before D 139628 Q50

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545 Q50

Main Before D 139512 Q50 727.83 727.78 -0.05 727.80 -0.03 727.80 -0.03

Main Before D 139364 Q50 727.55 727.54 -0.01 727.55 0.00 727.55 0.00

Main Before D 139277 Q50 727.22 727.22 0.00 727.22 0.00 727.22 0.00

Main Before D 139264 Q50 727.3 727.3 0.00 727.30 0.00 727.30 0.00

Main Before D 139250 Main Street Bridge

Main Before D 139189 Q50 727.04 727.04 0.00 727.04 0.00 727.04 0.00

Main Before D 139180 Q50 726.96 726.96 0.00 726.96 0.00 726.96 0.00

Main Before D 139153 Q50 726.97 726.97 0.00 726.97 0.00 726.97 0.00

Main Before D 138670 Q50 725.88 725.88 0.00 725.88 0.00 725.88 0.00

Main Before D 138180 Q50 725.07 725.07 0.00 725.07 0.00 725.07 0.00

Main Before D 137750 Q50 724.08 724.08 0.00 724.08 0.00 724.08 0.00

Main Before D 136804 Q50 722.47 722.47 0.00 722.47 0.00 722.47 0.00

Natural condition contains Proposed Main St structure with 47 culvert removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Proposed Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#2 - Existing/Proposed Conditions - 100-yr event (Proposed Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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Main Before D 141476 Q100 730.6 730.68 0.08 730.67 0.07 730.65 0.05

Main Before D 140616 Q100 729.45 729.7 0.25 729.66 0.21 729.60 0.15

Main Before D 140504 Q100 729.29 729.56 0.27 729.52 0.23 729.46 0.17

Main Before D 140133 Q100 728.89 729.26 0.37 729.20 0.31 729.12 0.23

Main Before D 139757 Q100 728.44 728.95 0.51 728.86 0.42 728.76 0.32

Main Before D 139653 Q100 728.44 728.94 0.50 728.79 0.35 728.71 0.27

Main Before D 139628 Q100

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545 Q100

Main Before D 139512 Q100 728.33 728.27 -0.06 728.45 0.12 728.45 0.12

Main Before D 139364 Q100 728 728 0.00 728.17 0.17 728.18 0.18

Main Before D 139277 Q100 727.56 727.55 -0.01 727.77 0.21 727.77 0.21

Main Before D 139264 Q100

Main Before D 139250 Main Street Bridge

Main Before D 139189 Q100

Main Before D 139180 Q100 727.21 727.21 0.00 727.47 0.26 727.47 0.26

Main Before D 139153 Q100 727.37 727.37 0.00 727.49 0.12 727.49 0.12

Main Before D 138670 Q100 726.3 726.3 0.00 726.30 0.00 726.30 0.00

Main Before D 138180 Q100 725.44 725.44 0.00 725.44 0.00 725.44 0.00

Main Before D 137750 Q100 724.4 724.4 0.00 724.40 0.00 724.40 0.00

Main Before D 136804 Q100 722.78 722.78 0.00 722.78 0.00 722.78 0.00

Natural condition contains Proposed Main St structure with 47 culvert removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Proposed Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#2 - Existing/Proposed Conditions - 500-yr event (Proposed Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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Main Before D 141476 Q500 731.76 731.77 0.01 731.95 0.19 731.83 0.07

Main Before D 140616 Q500 730.77 730.79 0.02 731.14 0.37 730.91 0.14

Main Before D 140504 Q500 730.61 730.64 0.03 731.01 0.40 730.77 0.16

Main Before D 140133 Q500 730.24 730.28 0.04 730.72 0.48 730.44 0.20

Main Before D 139757 Q500 729.88 729.92 0.04 730.45 0.57 730.11 0.23

Main Before D 139653 Q500 729.87 729.91 0.04 730.32 0.45 730.03 0.16

Main Before D 139628 Q500

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545 Q500

Main Before D 139512 Q500 729.75 729.74 -0.01 729.68 -0.07 729.68 -0.07

Main Before D 139364 Q500 729.34 729.32 -0.02 729.33 -0.01 729.33 -0.01

Main Before D 139277 Q500 728.61 728.59 -0.02 728.60 -0.01 728.60 -0.01

Main Before D 139264 Q500

Main Before D 139250 Main Street Bridge

Main Before D 139189 Q500

Main Before D 139180 Q500 728.02 728.02 0.00 728.02 0.00 728.01 -0.01

Main Before D 139153 Q500 728.4 728.4 0.00 728.40 0.00 728.40 0.00

Main Before D 138670 Q500 727.23 727.23 0.00 727.23 0.00 727.23 0.00

Main Before D 138180 Q500 726.28 726.28 0.00 726.28 0.00 726.28 0.00

Main Before D 137750 Q500 725.17 725.17 0.00 725.17 0.00 725.17 0.00

Main Before D 136804 Q500 723.54 723.54 0.00 723.54 0.00 723.54 0.00

Natural condition contains Proposed Main St structure with 47 culvert removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Proposed Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#2 - Existing/Proposed Conditions - (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

(Proposed 3-sided Arch modeling is analyzed, 54' span)
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Main Before D 141476 729.16 729.15 -0.01 729.15 -0.01

Main Before D 140616 727.68 727.69 0.01 727.70 0.02

Main Before D 140504 727.49 727.51 0.02 727.52 0.03

Main Before D 140133 726.99 727.02 0.03 727.04 0.05

Main Before D 139757 726.07 726.2 0.13 726.26 0.19

Main Before D 139653 726.13 726.18 0.05 726.26 0.13

Main Before D 139628

Main Before D 141476 730.12 730.15 0.03 730.13 0.01

Main Before D 140616 728.82 728.94 0.12 728.88 0.06

Main Before D 140504 728.63 728.78 0.15 728.70 0.07

Main Before D 140133 728.15 728.37 0.22 728.26 0.11

Main Before D 139757 727.38 727.86 0.48 727.66 0.28

Main Before D 139653 727.41 727.78 0.37 727.60 0.19

Main Before D 139628

Main Before D 141476 730.56 730.63 0.07 730.58 0.02

Main Before D 140616 729.28 729.55 0.27 729.37 0.09

Main Before D 140504 729.09 729.39 0.30 729.20 0.11

Main Before D 140133 728.6 729.04 0.44 728.76 0.16

Main Before D 139757 727.88 728.63 0.75 728.21 0.33

Main Before D 139653 727.9 728.52 0.62 728.12 0.22

Main Before D 139628

Main Before D 141476 731.58 731.65 0.07 731.68 0.10

Main Before D 140616 730.35 730.53 0.18 730.59 0.24

Main Before D 140504 730.15 730.35 0.20 730.42 0.27

Main Before D 140133 729.63 729.92 0.29 730.00 0.37

Main Before D 139757 728.99 729.44 0.45 729.53 0.54

Main Before D 139653 728.98 729.43 0.45 729.37 0.39

Main Before D 139628

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing IL 47 culvert

Proposed is with no Main Street Structure and Proposed IL 47 - 54' Arch Culvert
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Created Head - G#2 - Existing/Proposed Conditions - 10-yr event (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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Main Before D 141476 Q10 729.16 729.15 -0.01 729.15 -0.01 729.15 -0.01

Main Before D 140616 Q10 727.68 727.69 0.01 727.7 0.02 727.69 0.01

Main Before D 140504 Q10 727.49 727.51 0.02 727.52 0.03 727.51 0.02

Main Before D 140133 Q10 726.99 727.02 0.03 727.04 0.05 727.03 0.04

Main Before D 139757 Q10 726.07 726.2 0.13 726.26 0.19 726.21 0.14

Main Before D 139653 Q10 726.13 726.18 0.05 726.26 0.13 726.24 0.11

Main Before D 139628 Q10

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545 Q10

Main Before D 139512 Q10 726.03 726.02 -0.01 726.02 -0.01 726.02 -0.01

Main Before D 139364 Q10 725.88 725.88 0.00 725.88 0.00 725.88 0.00

Main Before D 139277 Q10 725.84 725.83 -0.01 725.83 -0.01 725.83 -0.01

Main Before D 139264 Q10

Main Before D 139250 Main Street Bridge

Main Before D 139189 Q10 0.00

Main Before D 139180 Q10 725.74 725.74 0.00 725.74 0.00 725.74 0.00

Main Before D 139153 Q10 725.67 725.67 0.00 725.67 0.00 725.67 0.00

Main Before D 138370 Q10 724.87 724.87 0.00 724.87 0.00 724.87 0.00

Main Before D 138180 Q10 724.18 724.18 0.00 724.18 0.00 724.18 0.00

Main Before D 137750 Q10 723.29 723.29 0.00 723.29 0.00 723.29 0.00

Main Before D 136804 Q10 721.76 721.76 0.00 721.76 0.00 721.76 0.00

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing IL 47 culvert

Proposed is with no Main Street Structure and Proposed IL 47 - 54' Arch Culvert

Proposed BR condition contains No Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#2 - Existing/Proposed Conditions - 50-yr event (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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Main Before D 141476 Q50 730.12 730.15 0.03 730.13 0.01 730.13 0.01

Main Before D 140616 Q50 728.82 728.94 0.12 728.88 0.06 728.86 0.04

Main Before D 140504 Q50 728.63 728.78 0.15 728.7 0.07 728.67 0.04

Main Before D 140133 Q50 728.15 728.37 0.22 728.26 0.11 728.22 0.07

Main Before D 139757 Q50 727.38 727.86 0.48 727.66 0.28 727.57 0.19

Main Before D 139653 Q50 727.41 727.78 0.37 727.6 0.19 727.54 0.13

Main Before D 139628 Q50

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545 Q50

Main Before D 139512 Q50 727.28 727.25 -0.03 727.26 -0.02 727.26 -0.02

Main Before D 139364 Q50 727.13 727.12 -0.01 727.12 -0.01 727.12 -0.01

Main Before D 139277 Q50 727.08 727.08 0.00 727.08 0.00 727.08 0.00

Main Before D 139264 Q50

Main Before D 139250 Main Street Bridge

Main Before D 139189 Q50

Main Before D 139180 Q50 726.98 726.98 0.00 726.98 0.00 726.98 0.00

Main Before D 139153 Q50 726.9 726.9 0.00 726.90 0.00 726.90 0.00

Main Before D 138370 Q50 725.88 725.88 0.00 725.88 0.00 725.88 0.00

Main Before D 138180 Q50 725.07 725.07 0.00 725.07 0.00 725.07 0.00

Main Before D 137750 Q50 724.08 724.07 -0.01 724.07 -0.01 724.07 -0.01

Main Before D 136804 Q50 722.47 722.47 0.00 722.47 0.00 722.47 0.00

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing IL 47 culvert

Proposed is with no Main Street Structure and Proposed IL 47 - 54' Arch Culvert

Proposed BR condition contains No Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#2 - Existing/Proposed Conditions - 100-yr event (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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Main Before D 141476 Q100 730.56 730.63 0.07 730.58 0.02 730.57 0.01

Main Before D 140616 Q100 729.28 729.55 0.27 729.37 0.09 729.34 0.06

Main Before D 140504 Q100 729.09 729.39 0.30 729.2 0.11 729.15 0.06

Main Before D 140133 Q100 728.6 729.04 0.44 728.76 0.16 728.70 0.10

Main Before D 139757 Q100 727.88 728.63 0.75 728.21 0.33 728.10 0.22

Main Before D 139653 Q100 727.9 728.52 0.62 728.12 0.22 728.05 0.15

Main Before D 139628 Q100

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545 Q100

Main Before D 139512 Q100 727.75 727.71 -0.04 727.73 -0.02 727.73 -0.02

Main Before D 139364 Q100 727.6 727.59 -0.01 727.59 -0.01 727.59 -0.01

Main Before D 139277 Q100 727.55 727.54 -0.01 727.54 -0.01 727.54 -0.01

Main Before D 139264 Q100

Main Before D 139250 Main Street Bridge

Main Before D 139189 Q100

Main Before D 139180 Q100 727.45 727.45 0.00 727.45 0.00 727.45 0.00

Main Before D 139153 Q100 727.37 727.37 0.00 727.37 0.00 727.37 0.00

Main Before D 138670 Q100 726.3 726.3 0.00 726.30 0.00 726.30 0.00

Main Before D 138180 Q100 725.44 725.44 0.00 725.44 0.00 725.44 0.00

Main Before D 137750 Q100 724.4 724.4 0.00 724.40 0.00 724.40 0.00

Main Before D 136804 Q100 722.78 722.78 0.00 722.78 0.00 722.78 0.00

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing IL 47 culvert

Proposed is with no Main Street Structure and Proposed IL 47 - 54' Arch Culvert

Proposed BR condition contains No Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#2 - Existing/Proposed Conditions - 500-yr event (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

Reach River Sta Profile
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Main Before D 141476 Q500 731.58 731.65 0.07 731.68 0.10 731.62 0.04

Main Before D 140616 Q500 730.35 730.53 0.18 730.59 0.24 730.46 0.11

Main Before D 140504 Q500 730.15 730.35 0.20 730.42 0.27 730.27 0.12

Main Before D 140133 Q500 729.63 729.92 0.29 730 0.37 729.81 0.18

Main Before D 139757 Q500 728.99 729.44 0.45 729.53 0.54 729.26 0.27

Main Before D 139653 Q500 728.98 729.43 0.45 729.37 0.39 729.16 0.18

Main Before D 139628 Q500

Main Before D 139600 Rt 47 Bridge or Culvert

Main Before D 139545 Q500

Main Before D 139512 Q500 728.78 728.69 -0.09 728.72 -0.06 728.73 -0.05

Main Before D 139364 Q500 728.6 728.6 0.00 728.60 0.00 728.60 0.00

Main Before D 139277 Q500 728.55 728.54 -0.01 728.54 -0.01 728.54 -0.01

Main Before D 139264 Q500

Main Before D 139250 Main Street Bridge

Main Before D 139189 Q500

Main Before D 139180 Q500 728.45 728.45 0.00 728.45 0.00 728.45 0.00

Main Before D 139153 Q500 728.4 728.4 0.00 728.40 0.00 728.40 0.00

Main Before D 138370 Q500 727.23 727.23 0.00 727.23 0.00 727.23 0.00

Main Before D 138180 Q500 726.28 726.28 0.00 726.28 0.00 726.28 0.00

Main Before D 137750 Q500 725.17 725.17 0.00 725.17 0.00 725.17 0.00

Main Before D 136804 Q500 723.54 723.54 0.00 723.54 0.00 723.54 0.00

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing IL 47 culvert

Proposed is with no Main Street Structure and Proposed IL 47 - 54' Arch Culvert

Proposed BR condition contains Existing Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation
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BACKUP CALCULATIONS: Group #2 WIT

Route: IL Rte 47 @ Main Street

Waterway: Blackberry Creek - Main before D

Calculated: SJS Date: Jul-14

Checked: DH Date: Jul-14

Natural WSE

Departure

Section #1

Approach

Section #4

Structure Face

(at Section #4)

(ft) (ft) (ft) Section #1 : 139512
+

10-year 726.21 726.33 726.33 Section #2 : 139545

50-year 727.72 727.91 727.91 Section #3 : 139653

100-year 728.15 728.44 728.44 Section #4 : 139757

500-year 729.42 729.88 729.88

Created Head

Natural Cond.

Section #4 1

Ex. Cond.

/Section #4 2

Proposed

Cond./Section #4
3

Existing

Created Head

Proposed

Created Head

(ft) (ft) (ft) (ft) (ft)

10-year 726.33 726.45 726.46 0.12 0.13

50-year 727.91 728.39 728.08 0.48 0.17

100-year 728.44 728.95 728.76 0.51 0.32

500-year 729.88 729.92 730.11 0.04 0.23

Headwater Elevation

Natural Cond

WSE

139757

Existing

Created Head

Proposed

Created Head

Existing

H.W.E.

Proposed

H.W.E.

(ft) (ft) (ft) (ft) (ft)

10-year 726.33 0.12 0.13 726.45 726.46

50-year 727.91 0.48 0.17 728.39 728.08

100-year 728.44 0.51 0.32 728.95 728.76

500-year 729.88 0.04 0.23 729.92 730.11

1 Natural Condition - Group #2 - Natural Conditions HEC-RAS Model.
2 Existing Condition - Group #2 - Existing Conditions HEC-RAS Model.
3 Proposed Condition - Group #2 - Proposed Condition HEC-RAS Model.
+ Section numbers listed at the top right represent stream stations in feet.

Storm Event

Storm Event

Storm Event

Globetrotters Engineering Corporation



BACK-UP CALCULATIONS FOR WIT: Group #2 (continued)

Existing Station Proposed Station

728.59 501+17 734.13 501+17

Existing Station Proposed Station

N/A N/A 730.1 502+50

10-Yr 50-Yr 100-Yr 500-Yr

7.67 6.05 5.37 4.02

10-Yr 50-Yr 100-Yr 500-Yr

3.77 2.19 1.66 0.22

EXISTING

WIDTH

EXISTING

HEIGHT

PROPOSED

WIDTH

PROPOSED

HEIGHT

38.3 6.5 N/A N/A

U/S D/S U/S D/S

718.38 718.25

Frequency EXISTING PROPOSED

10-YR 203.20 334.50

50-YR 203.20 439.70

100-YR 203.20 472.80

500-YR 516.80 570.30

500-YR Existing Waterway Opening is the culvert area plus the overtopping area at the edge

of existing pavement.

500-YR proposed Waterway Opening is contained within the proposed bridge

no overtopping of pavement is expected.

WATERWAY OPENING AREA (ft2)

PROPOSED FREEBOARD (ft)

PROPOSED CLEARANCE (ft)

CALCULATE EFFECTIVE WATER OPENING AREA FOR CULVERT

STRUCTURE SIZE (ft x ft)

STRUCTURE INVERT ELEVATION (ft)

EXISTING PROPOSED

LOW BEAM ELEVATION (ft)

CALCULATE FREEBOARD AND CLEARANCE

LOW ROAD ELEVATION (ft)

Globetrotters Engineering Corporation





Created Head - G#2 - Existing/Proposed Conditions - (both structures removed in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: July-14

County: Kane Checked: DH Date: July-14

(Proposed Bridge modeling is analyzed)

Reach River Sta Profile
W

SE
L

G
#

2
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at
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o

n
d
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W
SE

L
G

#
2

Ex
is

ti
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g
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P
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C
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H
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d

(ft) (ft) (ft) (ft) (ft)

Main Before D 141476 729.16 729.15 -0.01 729.15 -0.01

Main Before D 140616 727.68 727.69 0.01 727.69 0.01

Main Before D 140504 727.49 727.51 0.02 727.51 0.02

Main Before D 140133 726.99 727.02 0.03 727.02 0.03

Main Before D 139757 726.07 726.2 0.13 726.21 0.14

Main Before D 139653 726.13 726.18 0.05 726.23 0.10

Main Before D 139628

Main Before D 141476 730.12 730.15 0.03 730.13 0.01

Main Before D 140616 728.82 728.94 0.12 728.85 0.03

Main Before D 140504 728.63 728.78 0.15 728.67 0.04

Main Before D 140133 728.15 728.37 0.22 728.21 0.06

Main Before D 139757 727.38 727.86 0.48 727.56 0.18

Main Before D 139653 727.41 727.78 0.37 727.52 0.11

Main Before D 139628

Main Before D 141476 730.56 730.63 0.07 730.57 0.01

Main Before D 140616 729.28 729.55 0.27 729.33 0.05

Main Before D 140504 729.09 729.39 0.30 729.14 0.05

Main Before D 140133 728.6 729.04 0.44 728.69 0.09

Main Before D 139757 727.88 728.63 0.75 728.09 0.21

Main Before D 139653 727.9 728.52 0.62 728.03 0.13

Main Before D 139628

Main Before D 141476 731.58 731.65 0.07 731.62 0.04

Main Before D 140616 730.35 730.53 0.18 730.46 0.11

Main Before D 140504 730.15 730.35 0.20 730.26 0.11

Main Before D 140133 729.63 729.92 0.29 729.80 0.17

Main Before D 139757 728.99 729.44 0.45 729.25 0.26

Main Before D 139653 728.98 729.43 0.45 729.15 0.17

Main Before D 139628

Natural condition is with both structures removed

Existing Conditions is with no Main Street Structure and existing 47 culvert

Proposed is with no Main Street Structure and Proposed 47 bridge
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Created Head - G#2 - Existing/Proposed Conditions - (Proposed Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: July-14

County: Kane Checked: DH Date: July-14

(Proposed Bridge modeling is analyzed)

Reach River Sta Profile W
SE
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is

ti
n

g

C
re

at
e

d
H

ea
d

W
SE

L
G

#2

P
ro

p
o

se
d

B
R

C
o

n
d

it
io

n

P
ro

p
o

se
d

B
R

C
re

at
e

d
H

ea
d

(ft) (ft) (ft) (ft) (ft)

Main Before D 141476 Q10 729.15 729.15 0.00 729.15 0.00

Main Before D 140616 Q10 727.7 727.73 0.03 727.74 0.04

Main Before D 140504 Q10 727.52 727.56 0.04 727.57 0.05

Main Before D 140133 Q10 727.04 727.12 0.08 727.13 0.09

Main Before D 139757 Q10 726.26 726.45 0.19 726.46 0.20

Main Before D 139653 Q10 726.3 726.43 0.13 726.47 0.17

Main Before D 139628 Q10

Main Before D 141476 Q50 730.14 730.22 0.08 730.16 0.02

Main Before D 140616 Q50 728.93 729.2 0.27 729.02 0.09

Main Before D 140504 Q50 728.75 729.07 0.32 728.87 0.12

Main Before D 140133 Q50 728.34 728.78 0.44 728.50 0.16

Main Before D 139757 Q50 727.81 728.46 0.65 728.08 0.27

Main Before D 139653 Q50 727.81 728.38 0.57 728.05 0.24

Main Before D 139628 Q50

Main Before D 141476 Q100 730.58 730.75 0.17 730.65 0.07

Main Before D 140616 Q100 729.39 729.86 0.47 729.60 0.21

Main Before D 140504 Q100 729.21 729.75 0.54 729.46 0.25

Main Before D 140133 Q100 728.79 729.49 0.70 729.12 0.33

Main Before D 139757 Q100 728.26 729.22 0.96 728.76 0.50

Main Before D 139653 Q100 728.27 729.12 0.85 728.71 0.44

Main Before D 139628 Q100

Main Before D 141476 Q500 731.68 731.77 0.09 731.83 0.15

Main Before D 140616 Q500 730.6 730.8 0.20 730.91 0.31

Main Before D 140504 Q500 730.43 730.65 0.22 730.77 0.34

Main Before D 140133 Q500 730.01 730.29 0.28 730.44 0.43

Main Before D 139757 Q500 729.57 729.94 0.37 730.11 0.54

Main Before D 139653 Q500 729.56 729.93 0.37 730.03 0.47

Main Before D 139628 Q500

Natural condition contains Proposed Main St structure with 47 bridge removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and propose 47 bridge

Globetrotters Engineering Corporation
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BACKUP CALCULATIONS: Group #3 WIT

Route: IL Rte 47 @ Main Street

Waterway: Blackberry Creek - Main before D

Calculated: SJS Date: Sep-14

Checked: DH Date: Sep-14

Natural WSE

Departure

Section #1

Approach

Section #4

Structure Face

(at Section #4)

(ft) (ft) (ft) Section #1 : 139478
+

10-year 726.35 726.61 726.61 Section #2 : 139536

50-year 727.79 728.00 728.00 Section #3 : 139620

100-year 728.42 728.62 728.62 Section #4 : 139750

500-year 730.17 730.35 730.35

*Note: In FIS model the culvert is modeled as a bridge

Created Head

Natural Cond.

Section #4 1

Ex. Cond.

/Section #4 2

Proposed

Cond./Section #4
3

Existing

Created Head

Proposed

Created Head

(ft) (ft) (ft) (ft) (ft)

10-year 726.61 726.64 726.67 0.03 0.06

50-year 728.00 728.44 728.18 0.44 0.18

100-year 728.62 729.02 728.86 0.40 0.24

500-year 730.35 730.41 731.02 0.06 0.67

Headwater Elevation

Natural Cond

WSE

139750

Existing

Created Head

Proposed

Created Head

Existing

H.W.E.

Proposed

H.W.E.

(ft) (ft) (ft) (ft) (ft)

10-year 726.61 0.03 0.06 726.64 726.67

50-year 728.00 0.44 0.18 728.44 728.18

100-year 728.62 0.40 0.24 729.02 728.86

500-year 730.35 0.06 0.67 730.41 731.02

1 Natural Condition - Group #3 - Natural Conditions HEC-RAS Model.
2 Existing Condition - Group #3 - Existing Conditions HEC-RAS Model.
3 Proposed Condition - Group #3 - Proposed Condition HEC-RAS Model, does not include raised IL-47 profile.
+ Section numbers listed at the top right represent stream stations in feet.

Storm Event

Storm Event

Storm Event

Globetrotters Engineering Corporation



BACK-UP CALCULATIONS FOR WIT: Group #3 (continued)

Existing Station Proposed Station

728.59 501+17 733.56 501+17

Existing Station Proposed Station

N/A N/A N/A N/A

10-Yr 50-Yr 100-Yr 500-Yr

6.89 5.38 4.70 2.54

10-Yr 50-Yr 100-Yr 500-Yr

N/A N/A N/A N/A

EXISTING

WIDTH

EXISTING

HEIGHT

PROPOSED

WIDTH

PROPOSED

HEIGHT

38.3 6.5 54 13

U/S D/S U/S D/S

718.38 718.25 717.27 717.07

Frequency EXISTING PROPOSED

10-YR 203.20 325.10

50-YR 203.20 379.80

100-YR 203.20 399.80

500-YR 1053.40 430.80

500-YR Existing Waterway Opening is the culvert area plus the overtopping area at the edge

of existing pavement - area measured in Microstation

500-YR proposed Waterway Opening is above proposed concrete arch, and may result

in pressure flow, no overtopping of pavement is expected.

WATERWAY OPENING AREA (ft2)

PROPOSED FREEBOARD (ft)

PROPOSED CLEARANCE (ft)

CALCULATE EFFECTIVE WATER OPENING AREA FOR CULVERT

STRUCTURE SIZE (ft x ft)

STRUCTURE INVERT ELEVATION (ft)

EXISTING PROPOSED

LOW BEAM ELEVATION (ft)

CALCULATE FREEBOARD AND CLEARANCE

LOW ROAD ELEVATION (ft)

Globetrotters Engineering Corporation





Created Head - G#3 - Existing/Proposed Conditions - (Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

(Proposed 3-sided Arch modeling is analyzed, 54' span)

Reach River Sta W
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(ft) (ft) (ft) (ft) (ft)

Main Before D 140600 729.32 729.32 0.00 729.32 0.00

Main Before D 140504 727.47 727.49 0.02 727.50 0.03

Main Before D 139750 726.61 726.64 0.03 726.67 0.06

Main Before D 139620

Main Before D 140600 730.25 730.3 0.05 730.27 0.02

Main Before D 140504 728.75 729.02 0.27 728.85 0.10

Main Before D 139750 728 728.44 0.44 728.18 0.18

Main Before D 139620

Main Before D 140600 730.69 730.76 0.07 730.72 0.03

Main Before D 140504 729.32 729.58 0.26 729.47 0.15

Main Before D 139750 728.62 729.02 0.40 728.86 0.24

Main Before D 139620

Main Before D 140600 731.89 731.92 0.03 732.22 0.33

Main Before D 140504 730.89 730.93 0.04 731.43 0.54

Main Before D 139750 730.35 730.41 0.06 731.02 0.67

Main Before D 139620

Natural condition contains existing Main St structure with 47 culvert removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and proposed 47 - 54' Arch Culvert
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Created Head - G#3 - Existing/Proposed Conditions - 10-yr event (Existing Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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Main Before D 140600 Q10 729.32 729.32 0.00 729.32 0.00 729.32 0.00

Main Before D 140504 Q10 727.47 727.49 0.02 727.50 0.03 727.47 0.00

Main Before D 139750 Q10 726.61 726.64 0.03 726.67 0.06 726.61 0.00

Main Before D 139620 Q10

Main Before D 139600

Main Before D 139536 Q10

Main Before D 139478 Q10 726.35 726.35 0.00 726.35 0.00 726.35 0.00

Main Before D 139355 Q10 726.3 726.3 0.00 726.30 0.00 726.30 0.00

Main Before D 139297 Q10 726.29 726.29 0.00 726.29 0.00 726.29 0.00

Main Before D 139256 Q10 726.22 726.22 0.00 726.22 0.00 726.22 0.00

Main Before D 139250

Main Before D 139206 Q10 726.14 726.14 0.00 726.14 0.00 726.14 0.00

Main Before D 139158 Q10 726.1 726.1 0.00 726.10 0.00 726.10 0.00

Main Before D 138418 Q10 725.26 725.26 0.00 725.26 0.00 725.26 0.00

Main Before D 137750 Q10 723.37 723.37 0.00 723.37 0.00 723.37 0.00

Main Before D 136804 Q10 721.76 721.76 0.00 721.76 0.00 721.76 0.00

River stations 139254 and 139208 are used for the natural conditions, not 139256 and 139206.

Natural condition contains Existing Main St structure with 47 culvert removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Existing Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#3 - Existing/Proposed Conditions - 50-yr event (Existing Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

Reach River Sta Profile
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P
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(ft) (ft) (ft) (ft) (ft) (ft) (ft)

Main Before D 140600 Q50 730.25 730.3 0.05 730.27 0.02 730.26 0.01

Main Before D 140504 Q50 728.75 729.02 0.27 728.85 0.10 728.79 0.04

Main Before D 139750 Q50 728 728.44 0.44 728.18 0.18 728.08 0.08

Main Before D 139620 Q50

Main Before D 139600

Main Before D 139536 Q50

Main Before D 139478 Q50 727.79 727.75 -0.04 727.75 -0.04 727.76 -0.03

Main Before D 139355 Q50 727.74 727.71 -0.03 727.71 -0.03 727.71 -0.03

Main Before D 139297 Q50 727.74 727.7 -0.04 727.70 -0.04 727.70 -0.04

Main Before D 139256 Q50 727.58 727.54 -0.04 727.54 -0.04 727.54 -0.04

Main Before D 139250

Main Before D 139206 Q50 727.27 727.24 -0.03 727.24 -0.03 727.24 -0.03

Main Before D 139158 Q50 727.22 727.22 0.00 727.22 0.00 727.22 0.00

Main Before D 138418 Q50 726.3 726.3 0.00 726.30 0.00 726.30 0.00

Main Before D 137750 Q50 724.18 724.18 0.00 724.18 0.00 724.18 0.00

Main Before D 136804 Q50 722.47 722.47 0.00 722.47 0.00 722.47 0.00

River stations 139254 and 139208 are used for the natural conditions, not 139256 and 139206.

Natural condition contains Existing Main St structure with 47 culvert removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Existing Main St structure and proposed 47 - Bridge
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Created Head - G#3 - Existing/Proposed Conditions - 100-yr event (Existing Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

Reach River Sta Profile
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(ft) (ft) (ft) (ft) (ft) (ft) (ft)

Main Before D 140600 Q100 730.69 730.76 0.07 730.72 0.03 730.7 0.01

Main Before D 140504 Q100 729.32 729.58 0.26 729.47 0.15 729.38 0.06

Main Before D 139750 Q100 728.62 729.02 0.40 728.86 0.24 728.71 0.09

Main Before D 139620 Q100

Main Before D 139600

Main Before D 139536 Q100

Main Before D 139478 Q100 728.42 728.36 -0.06 728.36 -0.06 728.36 -0.06

Main Before D 139355 Q100 728.37 728.32 -0.05 728.32 -0.05 728.32 -0.05

Main Before D 139297 Q100 728.37 728.32 -0.05 728.32 -0.05 728.32 -0.05

Main Before D 139256 Q100 728.16 728.1 -0.06 728.10 -0.06 728.10 -0.06

Main Before D 139250

Main Before D 139206 Q100 727.67 727.62 -0.05 727.62 -0.05 727.62 -0.05

Main Before D 139158 Q100 727.61 727.61 0.00 727.61 0.00 727.61 0.00

Main Before D 138418 Q100 726.63 726.63 0.00 726.63 0.00 726.63 0.00

Main Before D 137750 Q100 724.52 724.52 0.00 724.53 0.01 724.52 0.00

Main Before D 136804 Q100 722.78 722.78 0.00 722.78 0.00 722.78 0.00

River stations 139254 and 139208 are used for the natural conditions, not 139256 and 139206.

Natural condition contains Existing Main St structure with 47 culvert removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Existing Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation



Created Head - G#3 - Existing/Proposed Conditions - 500-yr event (Existing Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

Reach River Sta Profile
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(ft) (ft) (ft) (ft) (ft) (ft) (ft)

Main Before D 140600 Q500 731.89 731.92 0.03 732.22 0.33 731.97 0.08

Main Before D 140504 Q500 730.89 730.93 0.04 731.43 0.54 731.03 0.14

Main Before D 139750 Q500 730.35 730.41 0.06 731.02 0.67 730.52 0.17

Main Before D 139620 Q500

Main Before D 139600

Main Before D 139536 Q500

Main Before D 139478 Q500 730.17 730.18 0.01 730.18 0.01 730.18 0.01

Main Before D 139355 Q500 730.14 730.14 0.00 730.14 0.00 730.14 0.00

Main Before D 139297 Q500 730.14 730.15 0.01 730.15 0.01 730.15 0.01

Main Before D 139256 Q500 729.78 729.78 0.00 729.78 0.00 729.78 0.00

Main Before D 139250

Main Before D 139206 Q500 728.59 728.45 -0.14 728.45 -0.14 728.45 -0.14

Main Before D 139158 Q500 728.5 728.5 0.00 728.50 0.00 728.50 0.00

Main Before D 138418 Q500 727.37 727.37 0.00 727.37 0.00 727.37 0.00

Main Before D 137750 Q500 725.31 725.3 0.01 725.30 -0.01 725.30 -0.01

Main Before D 136804 Q500 723.54 723.54 0.00 723.54 0.00 723.54 0.00

River stations 139254 and 139208 are used for the natural conditions, not 139256 and 139206.

Natural condition contains Existing Main St structure with 47 culvert removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Existing Main St structure and proposed 47 - Bridge

Globetrotters Engineering Corporation
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BACKUP CALCULATIONS: Group #3 WIT

Route: IL Rte 47 @ Main Street

Waterway: Blackberry Creek - Main before D

Calculated: SJS Date: Jul-14

Checked: DH Date: Jul-14

Natural WSE

Departure

Section #1

Approach

Section #4

Structure Face

(at Section #4)

(ft) (ft) (ft) Section #1 : 139478
+

10-year 726.35 726.61 726.61 Section #2 : 139536

50-year 727.79 728.00 728.00 Section #3 : 139620

100-year 728.42 728.62 728.62 Section #4 : 139750

500-year 730.17 730.35 730.35

*Note: In FIS model the culvert is modeled as a bridge

Created Head

Natural Cond.

Section #4 1

Ex. Cond.

/Section #4 2

Proposed

Cond./Section #4
3

Existing

Created Head

Proposed

Created Head

(ft) (ft) (ft) (ft) (ft)

10-year 726.61 726.64 726.61 0.03 0

50-year 728 728.44 728.08 0.44 0.08

100-year 728.62 729.02 728.71 0.40 0.09

500-year 730.35 730.41 730.52 0.06 0.17

Headwater Elevation

Natural Cond

WSE

139750

Existing

Created Head

Proposed

Created Head

Existing

H.W.E.

Proposed

H.W.E.

(ft) (ft) (ft) (ft) (ft)

10-year 726.61 0.03 0 726.64 726.61

50-year 728.00 0.44 0.08 728.44 728.08

100-year 728.62 0.40 0.09 729.02 728.71

500-year 730.35 0.06 0.17 730.41 730.52

1 Natural Condition - Group #3 - Natural Conditions HEC-RAS Model.
2 Existing Condition - Group #3 - Existing Conditions HEC-RAS Model.
3 Proposed Condition - Group #3 - Proposed Condition HEC-RAS Model, with Raised 47 profile
+ Section numbers listed at the top right represent stream stations in feet.

Storm Event

Storm Event

Storm Event

Globetrotters Engineering Corporation



BACK-UP CALCULATIONS FOR WIT: Group #3 (continued)

Existing Station Proposed Station

728.59 501+00 732.3 500+00

Existing Station Proposed Station

N/A N/A 730.1 502+50

10-Yr 50-Yr 100-Yr 500-Yr

5.69 4.22 3.59 1.78

10-Yr 50-Yr 100-Yr 500-Yr

3.49 2.10 1.48 -0.25

EXISTING

WIDTH

EXISTING

HEIGHT

PROPOSED

WIDTH

PROPOSED

HEIGHT

38.3 6.5 N/A N/A

U/S D/S U/S D/S

718.38 718.25

Frequency EXISTING PROPOSED

10-YR 203.20 349.90

50-YR 203.20 452.90

100-YR 203.20 498.20

500-YR 1053.40 619.40

500-YR Existing Waterway Opening is the culvert area plus the overtopping area at the edge

of existing pavement - area measured in Microstation

500-YR proposed Waterway Opening is contained within the proposed Bridge,

no overtopping of pavement is expected - area measured in Microstation

WATERWAY OPENING AREA (ft2)

PROPOSED FREEBOARD (ft)

PROPOSED CLEARANCE (ft)

CALCULATE EFFECTIVE WATER OPENING AREA FOR CULVERT

STRUCTURE SIZE (ft x ft)

STRUCTURE INVERT ELEVATION (ft)

EXISTING PROPOSED

LOW BEAM ELEVATION (ft)

CALCULATE FREEBOARD AND CLEARANCE

LOW ROAD ELEVATION (ft)

Globetrotters Engineering Corporation





Created Head - G#3 - Existing/Proposed Conditions - (Existing Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: July-14

County: Kane Checked: DH Date: July-14

(Proposed Bridge modeling is analyzed)

Reach River Sta W
SE

L
G

#3

N
a

tu
ra

l

C
o

n
d

it
io

n

W
SE

L
G

#3

Ex
is

ti
n

g
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ro
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o
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(ft) (ft) (ft) (ft) (ft)

Main Before D 140600 729.32 729.32 0.00 729.32 0.00

Main Before D 140504 727.47 727.49 0.02 727.47 0.00

Main Before D 139750 726.61 726.64 0.03 726.61 0.00

Main Before D 139620 726.55 726.51

Main Before D 140600 730.25 730.3 0.05 730.26 0.01

Main Before D 140504 728.75 729.02 0.27 728.79 0.04

Main Before D 139750 728 728.44 0.44 728.08 0.08

Main Before D 139620 728.28 727.93

Main Before D 140600 730.69 730.76 0.07 730.7 0.01

Main Before D 140504 729.32 729.58 0.26 729.38 0.06

Main Before D 139750 728.62 729.02 0.40 728.71 0.09

Main Before D 139620 728.90 728.54

Main Before D 140600 731.89 731.92 0.03 731.97 0.08

Main Before D 140504 730.89 730.93 0.04 731.03 0.14

Main Before D 139750 730.35 730.41 0.06 730.52 0.17

Main Before D 139620 730.27 730.29

Natural condition contains Existing Main St structure with 47 bridge removed

Existing condition contains Existing Main St structure and existing 47 culvert

Proposed condition contains Existing Main St structure and propose 47 bridge
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BACKUP CALCULATIONS: Group #4 WIT

Route: IL Rte 47 @ Main Street

Waterway: Blackberry Creek - Main before D

Calculated: SJS Date: Sep-14

Checked: DH Date: Sep-14

Natural WSE

Departure

Section #1

Approach

Section #4

Structure Face

(at Section #4)

(ft) (ft) (ft) Section #1 : 139478
+

10-year 726.29 726.56 726.56 Section #2 : 139536

50-year 727.53 727.79 727.79 Section #3 : 139620

100-year 728.01 728.28 728.28 Section #4 : 139750

500-year 729.15 729.44 729.44

*Note: In FIS model the culvert is modeled as a bridge

Created Head

Natural Cond.

Section #4 1

Ex. Cond.

/Section #4 2

Proposed

Cond./Section #4
3

Existing

Created Head

Proposed

Created Head

(ft) (ft) (ft) (ft) (ft)

10-year 726.56 726.59 726.54 0.03 -0.02

50-year 727.79 728.23 727.94 0.44 0.15

100-year 728.28 729 728.51 0.72 0.23

500-year 729.44 729.82 730.02 0.38 0.58

Headwater Elevation

Natural Cond

WSE

139750

Existing

Created Head

Proposed

Created Head

Existing

H.W.E.

Proposed

H.W.E.

(ft) (ft) (ft) (ft) (ft)

10-year 726.56 0.03 -0.02 726.59 726.54

50-year 727.79 0.44 0.15 728.23 727.94

100-year 728.28 0.72 0.23 729.00 728.51

500-year 729.44 0.38 0.58 729.82 730.02

1 Natural Condition - Group #4 - Natural Conditions HEC-RAS Model.
2 Existing Condition - Group #4 - Existing Conditions HEC-RAS Model.
3 Proposed Condition - Group #4 - Proposed Condition HEC-RAS Model, does not include raised IL-47 profile.
+ Section numbers listed at the top right represent stream stations in feet.

Storm Event

Storm Event

Storm Event
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BACK-UP CALCULATIONS FOR WIT: Group #3 (continued)

Existing Station Proposed Station

728.59 501+17 733.56 501+17

Existing Station Proposed Station

N/A N/A N/A N/A

10-Yr 50-Yr 100-Yr 500-Yr

7.02 5.62 5.05 3.54

10-Yr 50-Yr 100-Yr 500-Yr

N/A N/A N/A N/A

EXISTING

WIDTH

EXISTING

HEIGHT

PROPOSED

WIDTH

PROPOSED

HEIGHT

38.3 6.5 54 13

U/S D/S U/S D/S

718.38 718.25 717.27 717.07

Frequency EXISTING PROPOSED

10-YR 203.20 330.80

50-YR 203.20 371.20

100-YR 203.20 395.60

500-YR 1053.40 420.50

500-YR Existing Waterway Opening is the culvert area plus the overtopping area at the edge

of existing pavement - area measured in Microstation

500-YR proposed Waterway Opening is above proposed concrete arch, and may result

in pressure flow, no overtopping of pavement is expected.

WATERWAY OPENING AREA (ft2)

PROPOSED FREEBOARD (ft)

PROPOSED CLEARANCE (ft)

CALCULATE EFFECTIVE WATER OPENING AREA FOR CULVERT

STRUCTURE SIZE (ft x ft)

STRUCTURE INVERT ELEVATION (ft)

EXISTING PROPOSED

LOW BEAM ELEVATION (ft)

CALCULATE FREEBOARD AND CLEARANCE

LOW ROAD ELEVATION (ft)

Globetrotters Engineering Corporation





Created Head - G#4 - Existing/Proposed Conditions - (Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

(Proposed 3-sided Arch modeling is analyzed, 54' span)

Reach River Sta W
SE

L
G

#4

N
a

tu
ra

l

C
o

n
d

it
io

n

W
SE

L
G

#4

Ex
is

ti
n

g

C
o

n
d

it
io

n

Ex
is

ti
n

g

C
re

at
e

d
H

ea
d

W
SE

L
G

#4

P
ro

p
o

se
d

C
o

n
d

it
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(ft) (ft) (ft) (ft) (ft)

Main Before D 140600 729.32 729.32 0.00 729.32 0.00

Main Before D 140504 727.45 727.46 0.01 727.44 -0.01

Main Before D 139750 726.56 726.59 0.03 726.54 -0.02

Main Before D 139620

Main Before D 140600 730.24 730.27 0.03 730.25 0.01

Main Before D 140504 728.64 728.89 0.25 728.71 0.07

Main Before D 139750 727.79 728.23 0.44 727.94 0.15

Main Before D 139620

Main Before D 140600 730.65 730.75 0.10 730.67 0.02

Main Before D 140504 729.12 729.56 0.44 729.25 0.13

Main Before D 139750 728.28 729.00 0.72 728.51 0.23

Main Before D 139620

Main Before D 140600 731.65 731.73 0.08 731.79 0.14

Main Before D 140504 730.28 730.52 0.24 730.65 0.37

Main Before D 139750 729.44 729.82 0.38 730.02 0.58

Main Before D 139620

Natural condition contains Proposed Main St structure with 47 culvert removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and proposed 47 - 54' Arch Culvert
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0
-y

r
5

0
0

-y
r

1
0

-y
r

Globetrotters Engineering Corporation



Created Head - G#4 - Existing/Proposed Conditions - 10-yr event (Proposed Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

Reach River Sta Profile W
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n
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P
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(ft) (ft) (ft) (ft) (ft) (ft) (ft)

Main Before D 140600 Q10 729.32 729.32 0.00 729.32 0.00 729.32 0.00

Main Before D 140504 Q10 727.45 727.46 0.01 727.44 -0.01 727.45 0.00

Main Before D 139750 Q10 726.56 726.59 0.03 726.54 -0.02 726.56 0.00

Main Before D 139620 Q10

Main Before D 139600

Main Before D 139536 Q10

Main Before D 139478 Q10 726.29 726.29 0.00 726.31 0.02 726.30 0.01

Main Before D 139355 Q10 726.23 726.23 0.00 726.25 0.02 726.24 0.01

Main Before D 139297 Q10 726.22 726.22 0.00 726.24 0.02 726.23 0.01

Main Before D 139256 Q10 726.19 726.18 -0.01 726.21 0.02 726.18 -0.01

Main Before D 139250

Main Before D 139206 Q10 726.12 726.12 0.00 726.15 0.03 726.12 0.00

Main Before D 139158 Q10 726.1 726.1 0.00 726.10 0.00 726.10 0.00

Main Before D 138418 Q10 725.26 725.26 0.00 725.26 0.00 725.26 0.00

Main Before D 137750 Q10 723.37 723.37 0.00 723.37 0.00 723.37 0.00

Main Before D 136804 Q10 721.76 721.76 0.00 721.76 0.00 721.76 0.00

River stations 139254 and 139208 are used for the natural conditions, not 139256 and 139206.

Natural condition contains Proposed Main St structure with 47 culvert removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Proposed Main St structure and proposed 47 - Bridge
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Created Head - G#4 - Existing/Proposed Conditions - 50-yr event (Proposed Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

Reach River Sta Profile W
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is

ti
n

g

C
o

n
d

it
io

n

Ex
is

ti
n

g

C
re

at
e

d
H

ea
d

W
SE

L
G

#4

P
ro

p
o

se
d

C
o

n
d

it
io

n

P
ro

p
o

se
d

C
re

at
e

d
H

ea
d

W
SE

L
G

#4

P
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n
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(ft) (ft) (ft) (ft) (ft) (ft) (ft)

Main Before D 140600 Q50 730.24 730.27 0.03 730.25 0.01 730.25 0.01

Main Before D 140504 Q50 728.64 728.89 0.25 728.71 0.07 728.69 0.05

Main Before D 139750 Q50 727.79 728.23 0.44 727.94 0.15 727.89 0.10

Main Before D 139620 Q50

Main Before D 139600

Main Before D 139536 Q50

Main Before D 139478 Q50 727.53 727.53 0.00 727.56 0.03 727.54 0.01

Main Before D 139355 Q50 727.47 727.47 0.00 727.50 0.03 727.48 0.01

Main Before D 139297 Q50 727.47 727.46 -0.01 727.50 0.03 727.47 0.00

Main Before D 139256 Q50 727.36 727.36 0.00 727.39 0.03 727.36 0.00

Main Before D 139250

Main Before D 139206 Q50 727.23 727.23 0.00 727.27 0.04 727.23 0.00

Main Before D 139158 Q50 727.22 727.22 0.00 727.22 0.00 727.22 0.00

Main Before D 138418 Q50 726.3 726.3 0.00 726.30 0.00 726.30 0.00

Main Before D 137750 Q50 724.18 724.18 0.00 724.18 0.00 724.18 0.00

Main Before D 136804 Q50 722.47 722.47 0.00 722.47 0.00 722.47 0.00

River stations 139254 and 139208 are used for the natural conditions, not 139256 and 139206.

Natural condition contains Proposed Main St structure with 47 culvert removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Proposed Main St structure and proposed 47 - Bridge
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Created Head - G#4 - Existing/Proposed Conditions - 100-yr event (Proposed Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14
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(ft) (ft) (ft) (ft) (ft) (ft) (ft)

Main Before D 140600 Q100 730.65 730.75 0.10 730.67 0.02 730.66 0.01

Main Before D 140504 Q100 729.12 729.56 0.44 729.25 0.13 729.20 0.08

Main Before D 139750 Q100 728.28 729 0.72 728.51 0.23 728.41 0.13

Main Before D 139620 Q100

Main Before D 139600

Main Before D 139536 Q100

Main Before D 139478 Q100 728.01 728 -0.01 728.04 0.03 728.01 0.00

Main Before D 139355 Q100 727.94 727.94 0.00 727.98 0.04 727.95 0.01

Main Before D 139297 Q100 727.94 727.93 -0.01 727.97 0.03 727.95 0.01

Main Before D 139256 Q100 727.79 727.78 -0.01 727.83 0.04 727.78 -0.01

Main Before D 139250

Main Before D 139206 Q100 727.62 727.61 -0.01 727.66 0.04 727.61 -0.01

Main Before D 139158 Q100 727.61 727.61 0.00 727.61 0.00 727.61 0.00

Main Before D 138418 Q100 726.63 726.63 0.00 726.63 0.00 726.63 0.00

Main Before D 137750 Q100 724.52 724.53 -0.01 724.52 0.00 724.52 0.00

Main Before D 136804 Q100 722.78 722.78 0.00 722.78 0.00 722.78 0.00

River stations 139254 and 139208 are used for the natural conditions, not 139256 and 139206.

Natural condition contains Proposed Main St structure with 47 culvert removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Proposed Main St structure and proposed 47 - Bridge
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Created Head - G#4 - Existing/Proposed Conditions - 500-yr event (Proposed Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: Sep-14

County: Kane Checked: DH Date: Sep-14

Reach River Sta Profile W
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Main Before D 140600 Q500 731.65 731.73 0.08 731.79 0.14 731.7 0.05

Main Before D 140504 Q500 730.28 730.52 0.24 730.65 0.37 730.43 0.15

Main Before D 139750 Q500 729.44 729.82 0.38 730.02 0.58 729.68 0.24

Main Before D 139620 Q500

Main Before D 139600

Main Before D 139536 Q500

Main Before D 139478 Q500 729.15 729.13 -0.02 729.19 0.04 729.15 0.00

Main Before D 139355 Q500 729.08 729.07 -0.01 729.13 0.05 729.09 0.01

Main Before D 139297 Q500 729.08 729.07 -0.01 729.13 0.05 729.09 0.01

Main Before D 139256 Q500 728.79 728.77 -0.02 728.84 0.05 728.77 -0.02

Main Before D 139250

Main Before D 139206 Q500 728.48 728.46 -0.02 728.53 0.05 728.46 -0.02

Main Before D 139158 Q500 728.5 728.5 0.00 728.50 0.00 728.50 0.00

Main Before D 138418 Q500 727.37 727.37 0.00 727.37 0.00 727.37 0.00

Main Before D 137750 Q500 725.3 725.3 0.00 725.30 0.00 725.30 0.00

Main Before D 136804 Q500 723.54 723.54 0.00 723.54 0.00 723.54 0.00

River stations 139254 and 139208 are used for the natural conditions, not 139256 and 139206.

Natural condition contains Proposed Main St structure with 47 culvert removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and proposed 47 - 54' Arch Culvert

Proposed BR condition contains Proposed Main St structure and proposed 47 - Bridge
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BACKUP CALCULATIONS: Group #4 WIT

Route: IL Rte 47 @ Main Street

Waterway: Blackberry Creek - Main before D

Calculated: SJS Date: Jul-14

Checked: DH Date: Jul-14

Natural WSE

Departure

Section #1

Approach

Section #4

Structure Face

(at Section #4)

(ft) (ft) (ft) Section #1 : 139478
+

10-year 726.29 726.56 726.56 Section #2 : 139536

50-year 727.53 727.79 727.79 Section #3 : 139620

100-year 728.01 728.28 728.28 Section #4 : 139750

500-year 729.15 729.44 729.44

*Note: In FIS model the culvert is modeled as a bridge

Created Head

Natural Cond.

Section #4 1

Ex. Cond.

/Section #4 2

Proposed

Cond./Section #4
3

Existing

Created Head

Proposed

Created Head

(ft) (ft) (ft) (ft) (ft)

10-year 726.56 726.59 726.56 0.03 0

50-year 727.79 728.23 727.89 0.44 0.1

100-year 728.28 729 728.41 0.72 0.13

500-year 729.44 729.82 729.68 0.38 0.24

Headwater Elevation

Natural Cond

WSE

139750

Existing

Created Head

Proposed

Created Head

Existing

H.W.E.

Proposed

H.W.E.

(ft) (ft) (ft) (ft) (ft)

10-year 726.56 0.03 0 726.59 726.56

50-year 727.79 0.44 0.1 728.23 727.89

100-year 728.28 0.72 0.13 729.00 728.41

500-year 729.44 0.38 0.24 729.82 729.68

1 Natural Condition - Group #3 - Natural Conditions HEC-RAS Model.
2 Existing Condition - Group #3 - Existing Conditions HEC-RAS Model.
3 Proposed Condition - Group #3 - Proposed Condition HEC-RAS Model, with Raised 47 profile
+ Section numbers listed at the top right represent stream stations in feet.

Storm Event

Storm Event

Storm Event

Globetrotters Engineering Corporation



BACK-UP CALCULATIONS FOR WIT: Group #4 (continued)

Existing Station Proposed Station

728.59 501+17 734.1 501+17

Existing Station Proposed Station

N/A N/A 730.1 502+50

10-Yr 50-Yr 100-Yr 500-Yr

7.54 6.21 5.69 4.42

10-Yr 50-Yr 100-Yr 500-Yr

3.54 2.31 1.82 0.66

EXISTING

WIDTH

EXISTING

HEIGHT

PROPOSED

WIDTH

PROPOSED

HEIGHT

38.3 6.5 N/A N/A

U/S D/S U/S D/S

718.38 718.25

Frequency EXISTING PROPOSED

10-YR 203.20 354.00

50-YR 203.20 438.20

100-YR 203.20 473.40

500-YR 1053.40 559.60

500-YR Existing Waterway Opening is the culvert area plus the overtopping area at the edge

of existing pavement - area measured in Microstation

500-YR proposed Waterway Opening is contained within the proposed Bridge,

no overtopping of pavement is expected - area measured in Microstation

LOW BEAM ELEVATION (ft)

CALCULATE FREEBOARD AND CLEARANCE

LOW ROAD ELEVATION (ft)

WATERWAY OPENING AREA (ft2)

PROPOSED FREEBOARD (ft)

PROPOSED CLEARANCE (ft)

CALCULATE EFFECTIVE WATER OPENING AREA FOR CULVERT

STRUCTURE SIZE (ft x ft)

STRUCTURE INVERT ELEVATION (ft)

EXISTING PROPOSED

Globetrotters Engineering Corporation





Created Head - G#4 - Existing/Proposed Conditions - (Proposed Main St structure in Natural Cond)
Project Route: IL 47 and Main St.

Project Limits: Intersection Improvements By: SJS Date: July-14

County: Kane Checked: DH Date: July-14

(Proposed Bridge modeling is analyzed)
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(ft) (ft) (ft) (ft) (ft)

Main Before D 140600 729.32 729.32 0.00 729.32 0.00

Main Before D 140504 727.45 727.46 0.01 727.45 0.00

Main Before D 139750 726.56 726.59 0.03 726.56 0.00

Main Before D 139620 726.49 726.46

Main Before D 140600 730.24 730.27 0.03 730.25 0.01

Main Before D 140504 728.64 728.89 0.25 728.69 0.05

Main Before D 139750 727.79 728.23 0.44 727.89 0.10

Main Before D 139620 728.06 727.73

Main Before D 140600 730.65 730.75 0.10 730.66 0.01

Main Before D 140504 729.12 729.56 0.44 729.20 0.08

Main Before D 139750 728.28 729.00 0.72 728.41 0.13

Main Before D 139620 728.87 728.22

Main Before D 140600 731.65 731.73 0.08 731.7 0.05

Main Before D 140504 730.28 730.52 0.24 730.43 0.15

Main Before D 139750 729.44 729.82 0.38 729.68 0.24

Main Before D 139620 729.62 729.38

Natural condition contains Proposed Main St structure with 47 bridge removed

Existing condition contains Proposed Main St structure and existing 47 culvert

Proposed condition contains Proposed Main St structure and proposed 47 bridge
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Globetrotters Engineering Corporation
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Hydraulic Report Data Sheets

Route IL Route 47 and Main Street P or D # P-91-449-09

Section PTB # 152
County Kane
Exist SN 045-2000
Prop SN 045-2050

General Information

1. Name of the Stream: Blackberry Creek

2. Location of the Structure: SE ¼ of the ¼ of Section 20,
Township 39N, Range 7E of the 3rd P.M.

3. Hydraulic Report Prepared By: Consultant Globetrotter's Engineering Corporation
District

4. Hydraulic Report Approval Authority: District – Post PDF of HR to BBS Hydraulics SharePoint Server
BBS Hydraulics - Submit 2 hard copies of HR to BBS Hydraulics

Site Design Data

5. Drainage Area (sq. mi.): 11.3

6. Highway Classification: Rural Principal Arterial
Urban Minor Arterial
Other Collector

Local

7. Design Frequency: 30 yr 50 Yr. Other

8. Number of Waterway Information Tables (WIT): 8
If more than one, explain: Two Design WIT and one Permit (FIS) WIT were developed, due to the downstream
Main Street Structure replacement/modeling.

Hydrologic & Hydraulic Analysis

9. Hydrology Modeling (check all that apply): USGS/Stream Stats FIS Gage Data
Other

10. Hydraulic Modeling (check all that apply):
a. Method: HEC-RAS WSPRO Other
b. Manning's "n" values determined as per IDOT DM CH.5? Yes No

If no, explain:
c. Source of Starting WSE: FIS
d. Non- IDOT encroachments in Survey? Yes No

If yes, are they accounted for? Yes No
e. Does the Tailwater Control? Yes No

If yes, list:

f. Were the Expansion/Contraction cones properly addressed? Yes No N/A
If No or N/A, explain:
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g. What Expansion and Contraction Rates were used? Expansion: .3 (X:1)
Contraction .5 (X:1)

IDNR – OWR Floodway Permit

11. Is area experiencing urbanization or expected to urbanize within 10 years? Yes No

12. Are there any sensitive flood receptors located upstream within possible backwater influence? Yes No
If yes, list and describe critical upstream flood damageable properties and their elevations.
1) (To Be Removed) 82' S of IL47 structure, Low Opening 730.12 feet, Blackberry Creek Inn Bar and Grill.
2) (To Be Removed) Outside of the 500-yr floodplain, listed due to proximity to floodplain, Low Opening 734.3 feet.

13. Is there any History of Flooding or Overtopping problems? Yes No
Sources of Observed Highwater:
Blackberry Inn observed 1 foot depth in restaurant (731.12 feet) during the major 1996 event. Road was overtopped.

14. Is the structure hydraulically connected to or within the floodway of an IDNR-OWR designated
Public Body of Water? Yes No

15. Required IDNR - OWR Permit type:
Individual SWP #2 SWP #12 Floodway
None Other

Proposed Structure Data

16. Project Scope (check all that apply):
a. Complete Replacement
b. Superstructure Replacement
c: Superstructure Widening; Length of Pier Extension in the water:

U/S D/S
d. Bridge Culvert
e. New Alignment
f. Work Planned Below Q100 HWE? Yes No
g. Profile Raise

17. If a bridge is proposed, supply:
Flow line elevation (ft): Abutment type:
Preliminary low beam elevation (ft): Skew (degrees):
Width of deck (ft): Number of spans:
Total length from face to face of abutment (ft)

18. If a culvert is proposed, supply:
Type and size: Length (ft):
Upstream invert elevation (ft): Entrance type:
Downstream invert elevation (ft): Skew (degrees):
Note: Upstream and downstream elevations should reflect the elevations before the 3” drop is applied

19. If a three-sided structure is proposed, supply:
Flow line elevation (ft): 717.2 Skew (degrees): 0
Span (ft): 54 Length (ft): 70
Height (ft): 13 Number of spans: 1

20. a. Is the IDOT Clearance Policy Met? Yes No NA Value (ft):
b. Is the IDOT Freeboard Policy Met? Yes No NA Value (ft): 4.69

21. Type of streambed soil : Clay Silt Sand Loam Muck
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Hydraulic Report Checklist

The District or Consultant should complete the following checklist before submitting the Hydraulic Report for approval.

1. Title Page

2. Table of Contents

3. Narrative - (as outlined in Section 2-601.01 Item #3)

4. Waterway Information Table (WIT) - (as outlined in Section 2-601.01 Item #4)

5. Hydraulic Report Data Sheets

6. Location Map - should show the subject structure along with nearby location defining landmarks
(cities, roads, highways, etc.)

7. USGS Hydraulic Investigation Map (District 1 only)

8. Photographs - (Minimum: U/S & D/S Structure Faces, Up & Down Channel, Up & Down
Roadway Across Structure)

9. Hydrology (map and calculations)

10. Streambed Profile

11. Roadway Profile (existing and proposed)

12. Cross Section Plots - with plan layout preferably overlayed upon an aerial photo with the
contours

13. Bridge Opening Plots

14. Natural Condition Analysis
When HEC-RAS modeling is being used, ALL
Plans (Natural, Existing, & Proposed) shall be
included in ONE Project File.

15. Existing Condition Analysis

16. Proposed Condition Analysis

17. Scour Analysis – Existing and Proposed Conditions

18. Compensatory Storage Calculations (if required)

19. Survey Notes (if available, No Electronic Point Files)

20. Correspondence Notes

21. CD with Project Files (Include pdf copy of the Hydraulic Report)
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#1 : Looking east from the east (upstream) side of Rte. 47 culvert.

#2 : Looking west from the east (upstream) side of Rte. 47 culvert.

#3 : Debris at the upstream face of the Route 47 culvert.

#4 : Downstream face of the Route 47 culvert. (large silt deposit)
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#7 : Looking south from the south (downstream) side of Main St bridge.

#8 : Looking southeast at the north (upstream) side of Main St bridge.#6 : Channel to the upstream face of the Main St. bridge.

#5 : Channel between Route 47 culvert and Main St.
Bridge
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#9 : Looking north from the north (upstream) side of Main St bridge.

#12 : Looking northwest at the south (downstream) side of Main St
bridge.

#10 : Looking South from upstream face of Main St
bridge.

#11 : Looking North at the downstream face of Main St bridge
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#14 : Debris and collapsed bridge +/- 300’ upstream of route 47 culvert

#13 : Looking North at the downstream face of Main St bridge.
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#15: Blackberry Inn Restaurant (Sensitive Flood Receptor mentioned in Exhibit F). “Hey Weenie”, Structure 2 is higher than the
500-year Floodplain elevation.  It may not be a sensitive flood receptor, but was included as it is near the 500-yr floodplain.
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Google Earth View with FEMA Floodway (Hatching) and FEMA known BFE’s shown. Aerial Photo Date 2009

NORTH
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Microsoft Bing Map Looking North at IL Rte 47 and Main Street. Aerial Photo Date: 2009

NORTH
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Microsoft Bing Map Looking West at Main St and IL Route 47. Aerial Photo Date : 2009.

N
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Table 8 - Summary of Discharges (Continued) 

      
    Peak Discharges (cubic feet per second) 

Flooding Source Drainage Area 10-Percent- 2-Percent- 1-Percent- 0.2-Percent- 
and Location (square miles) Annual-Chance Annual-Chance Annual-Chance Annual-Chance 

BLACKBERRY CREEK      
  At intersection with US  
    Highway 30 57.1 1,325 2,302 2,808 4,218 
  At confluence with Aurora  
    Chain of Lakes  
    (approximately 190 feet  
    upstream of Jericho Road) 52.4 1,347 2,373 2,910 4,421 
  Approximately 80 feet  
    downstream of Burlington   
    Railroad 51.4 1,497 2,465 2,952 4,286 
  At upstream of confluence 
    with East Run and  
    approximately 300 feet  
    upstream of Galena Road 45.9 1,401 2,286 2,742 3,984 
  At confluence with Lake Run  
    (approximately 1800 feet  
    downstream of Illinois  
    Route 56) 31.9 1,037 1,681 2,003 2,875 
  At confluence with Prestbury  
    Branch (approximately 2740  
    feet upstream of Illinois  
    Route 56) 27.8 995 1,637 1,961 2,847 
  Approximately 140 feet  
    upstream of Ke-De-Ka Road 25.5 1,003 1,675 2,018 2,961 
  Approximately 4140 feet  
    downstream from Illinois  
    Route 47 23.5 992 1,670 2,017 2,976 
  Approximately 550 feet  
    upstream of Scott Road (90  
    feet upstream of junction 
    with Seavey Road Run) 15.0 719 1,221 1,477 2,189 
  Approximately 240 feet 
    upstream of Interstate 88 13.4 717 1,261 1,545 2,348 
  Approximately 50 feet  
    upstream of Illinois Route 47 11.2 634 1,120 1,376 2,097 

  At confluence with Elburn  
    Run (approximately 3200 feet  
    upstream of Smith Road) 7.0 316 537 651 966 
  Approximately 125 feet  
    upstream of Hughes Road 6.0 303 523 637 956 

      

      

 40
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Rte. 47 Culvert Plans - 1967
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Rte. 47 Culvert Plans - 1967














SECTION 10:

PROPOSED ROADWAY PLANS
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Rte. 47 Culvert Plans - 1967
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Rte. 47 Culvert Plans - 1967
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Main Street Bridge Plans - 1975
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Main Street Bridge Plans
(PATRICK ENGINEERING)
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Section 16 Scour Analysis Summary

Scour analysis indicates that for the 3-sided concrete arch culvert there will be significant

abutment, contraction, and pressure scour for worst case scenarios, the 100 and 500-year events. The

scour analysis for the bridge option at this time only includes calculations for abutment and contraction

scour at this time. Scour analysis is not performed on the existing conditions as the structure exhibits no

signs of scour in the field investigation. The below table records results from HEC-RAS output for

abutment scour and manual HEC-18 Section 8.6.3 calculations contraction scour. Manual calculations for

contraction scour were not done for the Bridge alternative.

Proposed 3-Sided Arch Conditions Proposed Bridge Conditions

 10-year storm event  10-year storm event
o Contraction scour depth = 0.38 ft o Contraction scour depth = 0.00 ft

o Left abutment scour depth = 3.71 ft o Left abutment scour depth = 0.10 ft

o Right abutment scour depth = 7.94 ft o Right abutment scour depth = 6.36 ft

o Total Scour = 8.32 ft (6.7*) o Total Scour = 6.36 ft

o Potential scour elevation = 710.81 ft (712.23) o Potential scour elevation = 712.57 ft

 50-year storm event  50-year storm event

o Contraction scour depth = 0.96 ft o Contraction scour depth = 0.00 ft

o Left abutment scour depth = 6.70 ft o Left abutment scour depth = 4.86 ft

o Right abutment scour depth = 9.45 ft o Right abutment scour depth = 9.60 ft

o Total Scour = 10.44 ft (11.3 ft*) o Total Scour = 9.60 ft

o Potential scour elevation = 708.49 ft (707.63) o Potential scour elevation = 709.33 ft

 100-year storm event  100-year storm event

o Contraction scour depth = 1.24 ft o Contraction scour depth = 0.00 ft

o Left abutment scour depth = 5.81 ft o Left abutment scour depth = 5.50 ft

o Right abutment scour depth = 12.99 ft o Right abutment scour depth = 10.53 ft

o Total Scour = 14.23 ft (15.0 ft*) o Total Scour = 10.53 ft

o Potential scour elevation = 704.70 ft (703.93) o Potential scour elevation = 708.40 ft

 500-year storm event  500-year storm event
o Contraction scour depth = 0.00 ft o Contraction scour depth = 0.00 ft

o Left Abutment scour depth = 8.14 ft o Left abutment scour depth = 8.51

o Right Abutment scour depth = 15.54 ft o Right Abutment scour depth = 12.50 ft

o Total Scour = 15.54 ft (20.5 ft*) o Total Scour = 12.50 ft

o Potential scour elevation = 703.39 ft (698.43) o Potential scour elevation = 706.43 ft
(* - Total scour value from HEC-18 8.6.3 analysis, “Left” refers to south abutment, “Right” refers to north abutment.)

The potential scour is calculated from the channel lowpoint (718.93) located downstream of the

structure (see Section 9 – Streambed Profile for the location of the lowpoint). Analysis indicates that the

footing elevation of the 3-sided arch culvert will need to be set on a pedestal wall footing at an elevation

lower than 703.93 feet, if using the more conservative value obtained with HEC-18 calculation for

contraction scour. The abutment and contraction scour results should be investigated further in Phase 2

after soil boring information is available.



SCOUR EVALUATION

Re: Unincorporated Kane County (Elburn)
Section 107B-I-1
IL-47 over Blackberry Creek
(Main before D) Blackberry Creek

The proposed structure is an open spill-through abutment with a 3- sided arch culvert design
that will replace the existing 4 barrel box culvert. The 3-sided arch culvert will have a 54 foot span, 13
foot rise and will be 70 feet long. The channel velocity through the proposed structure is calculated to
be 2.5 fps for the 100-year event. Proposed countermeasures will be needed to protect the channel
over banks at the expected velocity. HEC-RAS does not have a scour analysis for a culvert, therefore the
(x,y) coordinates of the culvert shape were supplied by 3-sided arch culvert contractor and inserted to
match up with the US and DS HEC-RAS stationing. The station and elevations of the culvert were used to
define an US/DS low chord for a bridge deck that could be analyzed with HEC-RAS. HEC-18 analysis was
used to calculate the contraction scour. The HEC-RAS plan name used for this scour analysis is Group#2-
Proposed (GEC).p11 in the IL47 and Main Design Model.

Hydraulic Design Data 100-year

Contraction Scour
Left Channel Right

Average Depth (ft): 2.36 7.65
Approach Velocity (ft/s): 0.63 2.41
Br Average Depth (ft): 13.27
BR Opening Flow (cfs): 1376
BR Top WD (ft): 30.69
Grain Size D50 (mm): 0.01 0.01 0.01
Approach Flow (cfs): 53.36 1322.64
Approach Top WD (ft): 35.93 71.67
K1 Coefficient: 0.69 0.69 0.69

Results
Scour Depth Ys (ft): 0.94
Critical Velocity (ft/s): 0.50
Equation: Live

HEC-18 Results for Scour : 5.8 ft

Note: Grain Size of 0.005 mm was initally assumed based on the NRCS Soil Survey indicating
that the soil type was Lena Muck. Lena Muck properties have no measurements for percentage
of particles passing the 4 in sieve or the #200 sieve, indicating that the soil particles are silt. An
approximate diameter of silt(organic) particles is assumed to be 0.005 mm. However, a
diameter size of 0.01 mm was used as a diameter of 0.005mm exaggerated scour amounts.
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Map Unit Legend

Kane County, Illinois (IL089)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

210A Lena muck, 0 to 2 percent slopes 2.5 71.2%

527C2 Kidami loam, 4 to 6 percent slopes,
eroded

1.0 28.8%

Totals for Area of Interest 3.5 100.0%

Soil Map–Kane County, Illinois

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/30/2010
Page 3 of 3



Report—Engineering Properties

Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other
possible textures follow the dash.

Engineering Properties– Kane County, Illinois

Map unit symbol and soil
name

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticity
index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

210A—Lena muck, 0 to 2
percent slopes

Lena 0-10 *Muck PT A-8 0 0 — — — — 0-0 NP

10-60 *Muck PT A-8 0 0 — — — — 0-0 NP

219A—Millbrook silt loam,
0 to 2 percent slopes

Millbrook 0-8 *Silt loam ML, CL A-7-6,
A-6

0 0 100 100 95-100 85-100 31-45 11-18

8-12 *Silt loam CL A-4, A-6 0 0 100 100 95-100 85-100 26-39 9-19

12-26 *Silty clay loam, Silt loam CL A-6,
A-7-6

0 0 100 100 95-100 85-100 35-47 17-25

26-41 *Loam, Clay loam, sandy
loam, sandy clay loam

CL, SC A-6,
A-7-6

0 0-3 95-100 85-100 70-95 40-85 27-42 12-22

41-65 *Stratified loamy sand to
clay loam

CL-ML,
CL, SC,
SC-SM

A-2-4,
A-4,
A-6,
A-2-6

0-1 0-5 90-100 80-100 60-90 15-80 20-40 6-21

Engineering Properties–Kane County, Illinois Blackberry Creek - IL47 and Main St

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/18/2010
Page 3 of 4



Engineering Properties– Kane County, Illinois

Map unit symbol and soil
name

Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid
limit

Plasticity
index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In Pct Pct Pct

527C2—Kidami loam, 4 to
6 percent slopes,
eroded

Kidami 0-9 *Loam CL-ML,
ML, CL

A-4, A-6 0 0 95-100 90-100 80-95 60-80 22-38 6-16

9-30 *Clay loam, Loam CL A-6,
A-7-6

0 0-2 95-100 85-98 75-95 55-75 31-46 13-24

30-40 *Loam CL A-6 0 0-2 90-100 80-98 70-90 55-70 26-38 11-19

40-60 *Loam, Sandy loam SC, CL A-4, A-6 0 0-3 90-100 80-95 65-90 40-65 24-32 9-13

Data Source Information

Soil Survey Area:  Kane County, Illinois
Survey Area Data:  Version 5, Feb 12, 2010

Engineering Properties–Kane County, Illinois Blackberry Creek - IL47 and Main St

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/18/2010
Page 4 of 4



ABUTMENT/CONTRACTION SCOUR CALCULATION

Project Route: IL 47 and Main St. By: SJS Date: Oct-14

Project Limits: Intersection Improvements Checked: DH Date: Oct-14

HEC-18: Section 8.6.3, based on NCHRB Project 24-20 - Clear Water Scour

Length of Embankment, L (ft) = 221 (Right) Floodplain Width, Bf (ft) = 247 L/Bf = 0.89

Length of Embankment, L (ft) = 90 (Left) Floodplain Width, Bf (ft) = 117 L/Bf = 0.77

L/Bf > 0.75, then use Eqn. 8.5

River

Station
Profile q2c/q1 aA yc ymax y0 ys

139653 10-yr 2.144 1.17 10.32 12.078948 5.37 6.7089482 10-Year 6.7

139653 50-yr 2.705 1.12 16.36 18.318427 6.97 11.348427 50-Year 11.3

139653 100-yr 3.169 1.1 20.59 22.645475 7.66 14.985475 100-Year 15.0

139653 500-yr 3.516 1.1 27.03 29.734675 9.2 20.534675 500-Year 20.5

River

Station
Profile q2c q1 yc Q U/S Ew Aflow Hd,channel Q (CHANNEL) Tw (Ch) y1

139653 10-yr 14.50 6.77 10.32 634 43.71 314.74 7.2 631.95 93.41 5.37

139653 50-yr 31.59 11.68 16.36 1120 35.46 376.89 10.63 1090.82 93.41 6.97

139653 100-yr 44.86 14.16 20.59 1376.00 30.67 398.73 13 1322.38 93.41 7.66

139653 500-yr 73.87 21.01 27.03 2096 28.37 425.61 15 1962.31 93.41 9.2

8.3 From Figure 8.10 ( HEC-18) found on graph using ratio q2c/q1

Ymax Maximum flow depth resulting from abutment scour

8.4 Yc Flow depth including clear-water scour

ys Abutment scour depth

8.5 y0 Flow depth prior to scour

q1 Upstream unit discharge, ft2/s; = Q (CHANNEL) / Tw

q2c Unit discharge at U/S side of bridge output, ft2/s, = (Q U/S) / Ew ; Ew = Aflow/Hd

Eqn. from HEC-18, Section 8.6.3 y1 Upstream flow depth

Total Scour, ys

From Bridge output (q2c) From RS139653 output (q1)

� � � � = � � ∗ � �

� � = � �
� � �
� �

�
��

� �

� � = � � � � − � �
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Plan: G#2-Proposed Blackberry Creek Main Before D RS: 139653 Profile: Q10

E.G. Elev (ft) 726.54 Element Left OB Channel Right OB

Vel Head (ft) 0.04 Wt. n-Val. 0.090 0.050

W.S. Elev (ft) 726.50 Reach Len. (ft) 42.00 25.00 47.00

Crit W.S. (ft) 722.14 Flow Area (sq ft) 9.21 385.11

E.G. Slope (ft/ft) 0.000344 Area (sq ft) 9.21 464.73 210.19

Q Total (cfs) 634.00 Flow (cfs) 2.05 631.95

Top Width (ft) 277.42 Top Width (ft) 14.76 93.41 169.25

Vel Total (ft/s) 1.61 Avg. Vel. (ft/s) 0.22 1.64

Max Chl Dpth (ft) 8.44 Hydr. Depth (ft) 0.62 5.37

Conv. Total (cfs) 34202.5 Conv. (cfs) 110.7 34091.8

Length Wtd. (ft) 25.03 Wetted Per. (ft) 14.85 74.91

Min Ch El (ft) 718.06 Shear (lb/sq ft) 0.01 0.11

Alpha 1.04 Stream Power (lb/ft s) 458.34 0.00 0.00

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 2.73 18.20 8.53

C & E Loss (ft) 0.00 Cum SA (acres) 3.18 6.79 8.32

Plan: G#2-Proposed Blackberry Creek Main Before D RS: 139653 Profile: Q50

E.G. Elev (ft) 728.17 Element Left OB Channel Right OB

Vel Head (ft) 0.07 Wt. n-Val. 0.090 0.050

W.S. Elev (ft) 728.10 Reach Len. (ft) 42.00 25.00 47.00

Crit W.S. (ft) 722.88 Flow Area (sq ft) 60.43 499.85

E.G. Slope (ft/ft) 0.000429 Area (sq ft) 95.99 614.28 513.21

Q Total (cfs) 1120.00 Flow (cfs) 29.18 1090.82

Top Width (ft) 396.99 Top Width (ft) 96.26 93.41 207.32

Vel Total (ft/s) 2.00 Avg. Vel. (ft/s) 0.48 2.18

Max Chl Dpth (ft) 10.04 Hydr. Depth (ft) 1.68 6.97

Conv. Total (cfs) 54059.7 Conv. (cfs) 1408.6 52651.1

Length Wtd. (ft) 25.22 Wetted Per. (ft) 36.03 74.91

Min Ch El (ft) 718.06 Shear (lb/sq ft) 0.04 0.18

Alpha 1.16 Stream Power (lb/ft s) 458.34 0.00 0.00

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 6.68 24.33 21.09

C & E Loss (ft) 0.00 Cum SA (acres) 5.11 7.12 12.76

Plan: G#2-Proposed Blackberry Creek Main Before D RS: 139653 Profile: Q100

E.G. Elev (ft) 728.87 Element Left OB Channel Right OB

Vel Head (ft) 0.09 Wt. n-Val. 0.090 0.050

W.S. Elev (ft) 728.79 Reach Len. (ft) 42.00 25.00 47.00

Crit W.S. (ft) 723.21 Flow Area (sq ft) 85.23 549.33

E.G. Slope (ft/ft) 0.000461 Area (sq ft) 177.39 678.76 661.13

Q Total (cfs) 1376.00 Flow (cfs) 53.62 1322.38

Top Width (ft) 454.31 Top Width (ft) 139.65 93.41 221.25

Vel Total (ft/s) 2.17 Avg. Vel. (ft/s) 0.63 2.41

Max Chl Dpth (ft) 10.73 Hydr. Depth (ft) 2.37 7.66

Conv. Total (cfs) 64119.0 Conv. (cfs) 2498.6 61620.5

Length Wtd. (ft) 25.33 Wetted Per. (ft) 36.03 74.91

Min Ch El (ft) 718.06 Shear (lb/sq ft) 0.07 0.21

Alpha 1.19 Stream Power (lb/ft s) 458.34 0.00 0.00

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 8.89 26.93 27.45

C & E Loss (ft) 0.00 Cum SA (acres) 5.83 7.19 13.96

Plan: G#2-Proposed Blackberry Creek Main Before D RS: 139653 Profile: Q500

E.G. Elev (ft) 730.45 Element Left OB Channel Right OB

Vel Head (ft) 0.13 Wt. n-Val. 0.090 0.050

W.S. Elev (ft) 730.32 Reach Len. (ft) 42.00 25.00 47.00

Crit W.S. (ft) 724.02 Flow Area (sq ft) 140.24 659.07

E.G. Slope (ft/ft) 0.000553 Area (sq ft) 515.38 821.79 1030.95

Q Total (cfs) 2097.00 Flow (cfs) 134.70 1962.31

Top Width (ft) 628.51 Top Width (ft) 275.54 93.41 259.55

Vel Total (ft/s) 2.62 Avg. Vel. (ft/s) 0.96 2.98

Max Chl Dpth (ft) 12.26 Hydr. Depth (ft) 3.90 9.20

Conv. Total (cfs) 89204.7 Conv. (cfs) 5729.8 83474.9

Length Wtd. (ft) 25.55 Wetted Per. (ft) 36.03 74.91

Min Ch El (ft) 718.06 Shear (lb/sq ft) 0.13 0.30

Alpha 1.21 Stream Power (lb/ft s) 458.34 0.00 0.00

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 14.88 32.85 41.87

C & E Loss (ft) 0.01 Cum SA (acres) 7.36 7.19 15.90



Plan: G#2-Proposed Blackberry Creek Main Before D RS: 139602 BR U Profile: Q10

E.G. Elev (ft) 726.52 Element Left OB Channel Right OB

Vel Head (ft) 0.06 Wt. n-Val. 0.055

W.S. Elev (ft) 726.46 Reach Len. (ft) 70.00 70.00 70.00

Crit W.S. (ft) 721.69 Flow Area (sq ft) 314.74

E.G. Slope (ft/ft) 0.000685 Area (sq ft) 314.74

Q Total (cfs) 634.00 Flow (cfs) 634.00

Top Width (ft) 43.68 Top Width (ft) 43.68

Vel Total (ft/s) 2.01 Avg. Vel. (ft/s) 2.01

Max Chl Dpth (ft) 7.83 Hydr. Depth (ft) 7.20

Conv. Total (cfs) 24225.7 Conv. (cfs) 24225.7

Length Wtd. (ft) 70.00 Wetted Per. (ft) 65.45

Min Ch El (ft) 718.63 Shear (lb/sq ft) 0.21

Alpha 1.00 Stream Power (lb/ft s) 510.23 0.00 0.00

Frctn Loss (ft) Cum Volume (acre-ft) 2.73 17.96 8.42

C & E Loss (ft) Cum SA (acres) 3.17 6.74 8.22

Plan: G#2-Proposed Blackberry Creek Main Before D RS: 139602 BR U Profile: Q50

E.G. Elev (ft) 728.15 Element Left OB Channel Right OB

Vel Head (ft) 0.14 Wt. n-Val. 0.055

W.S. Elev (ft) 728.01 Reach Len. (ft) 70.00 70.00 70.00

Crit W.S. (ft) 722.54 Flow Area (sq ft) 376.86

E.G. Slope (ft/ft) 0.001388 Area (sq ft) 376.86

Q Total (cfs) 1120.00 Flow (cfs) 1120.00

Top Width (ft) 35.46 Top Width (ft) 35.46

Vel Total (ft/s) 2.97 Avg. Vel. (ft/s) 2.97

Max Chl Dpth (ft) 9.38 Hydr. Depth (ft) 10.63

Conv. Total (cfs) 30057.9 Conv. (cfs) 30057.9

Length Wtd. (ft) 70.00 Wetted Per. (ft) 74.30

Min Ch El (ft) 718.63 Shear (lb/sq ft) 0.44

Alpha 1.00 Stream Power (lb/ft s) 510.23 0.00 0.00

Frctn Loss (ft) Cum Volume (acre-ft) 6.60 24.00 20.77

C & E Loss (ft) Cum SA (acres) 5.03 7.07 12.61

Plan: G#2-Proposed Blackberry Creek Main Before D RS: 139602 BR U Profile: Q100

E.G. Elev (ft) 728.86 Element Left OB Channel Right OB

Vel Head (ft) 0.18 Wt. n-Val. 0.055

W.S. Elev (ft) 728.67 Reach Len. (ft) 70.00 70.00 70.00

Crit W.S. (ft) 722.90 Flow Area (sq ft) 398.73

E.G. Slope (ft/ft) 0.001893 Area (sq ft) 398.73

Q Total (cfs) 1376.00 Flow (cfs) 1376.00

Top Width (ft) 30.67 Top Width (ft) 30.67

Vel Total (ft/s) 3.45 Avg. Vel. (ft/s) 3.45

Max Chl Dpth (ft) 10.04 Hydr. Depth (ft) 13.00

Conv. Total (cfs) 31624.1 Conv. (cfs) 31624.1

Length Wtd. (ft) 70.00 Wetted Per. (ft) 79.27

Min Ch El (ft) 718.63 Shear (lb/sq ft) 0.59

Alpha 1.00 Stream Power (lb/ft s) 510.23 0.00 0.00

Frctn Loss (ft) Cum Volume (acre-ft) 8.74 26.57 27.02

C & E Loss (ft) Cum SA (acres) 5.66 7.14 13.79

Plan: G#2-Proposed Blackberry Creek Main Before D RS: 139602 BR U Profile: Q500

E.G. Elev (ft) 730.37 Element Left OB Channel Right OB

Vel Head (ft) 0.38 Wt. n-Val. 0.055

W.S. Elev (ft) 729.99 Reach Len. (ft) 70.00 70.00 70.00

Crit W.S. (ft) 723.81 Flow Area (sq ft) 425.61

E.G. Slope (ft/ft) 0.005112 Area (sq ft) 425.61

Q Total (cfs) 2097.00 Flow (cfs) 2097.00

Top Width (ft) 5.63 Top Width (ft) 5.63

Vel Total (ft/s) 4.93 Avg. Vel. (ft/s) 4.93

Max Chl Dpth (ft) 11.36 Hydr. Depth (ft) 75.63

Conv. Total (cfs) 29330.6 Conv. (cfs) 29330.6

Length Wtd. (ft) 70.00 Wetted Per. (ft) 104.47

Min Ch El (ft) 718.63 Shear (lb/sq ft) 1.30

Alpha 1.00 Stream Power (lb/ft s) 510.23 0.00 0.00

Frctn Loss (ft) 0.35 Cum Volume (acre-ft) 14.32 32.41 41.13

C & E Loss (ft) 0.00 Cum SA (acres) 7.03 7.14 15.68



8.12

Figure 8.10. Scour amplification factor for wingwall abutments and live-bed conditions
(NCHRP 2010b).

If the projected length of the embankment, L, is less than 75 percent of the width of the
floodplain (Bf), scour condition (b) in Figure 8.7 occurs and the contraction scour calculation
is performed using a clear-water scour calculation (see Chapter 6). The clear-water
contraction scour equation also uses unit discharge (q), which can be estimated either by
discharge divided by width or by the product of velocity and depth. Two clear-water
contraction scour equations may be applied. The first equation is the standard equation
based on grain size:

7/6

3/1

50u

f2
c

DK

q
y (8.6)
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Hydraulic Design - Bridge Scour River=Blackberry Creek Reach= Main Before D RS = 139602 BR

Contraction Scour

Left Channel Right

Input Data

Average Depth (ft): 0.62 5.37

Approach Velocity (ft/s): 0.22 1.64

Br Average Depth (ft): 7.20

BR Opening Flow (cfs): 634.00

BR Top WD (ft): 43.68

Grain Size D50 (mm): 0.01 0.01 0.01

Approach Flow (cfs): 2.05 631.95

Approach Top WD (ft): 14.76 71.67

K1 Coefficient: 0.690 0.690 0.690

Results

Scour Depth Ys (ft): 0.38 (From HEC-18 Calculations, Contraction = 3.40 ft)

Critical Velocity (ft/s): 0.48

Equation: Live

Abutment Scour

Left Right

Input Data

Station at Toe (ft): 134.60 186.54

Toe Sta at appr (ft): 104.16 175.38

Abutment Length (ft): 20.68 11.10

Depth at Toe (ft): 4.09 4.60

K1 Shape Coef: 0.55 - Spill-through abutment

Degree of Skew (degrees): 90.00 90.00

K2 Skew Coef: 1.00 1.00

Projected Length L' (ft): 11.02 11.10

Avg Depth Obstructed Ya (ft): 1.98 5.37

Flow Obstructed Qe (cfs): 54.27 97.88

Area Obstructed Ae (sq ft): 41.03 59.65

Results

Scour Depth Ys (ft): 3.71 7.94

Qe/Ae = Ve: 1.32 1.64

Froude #: 0.17 0.12

Equation: Froehlich Froehlich

Combined Scour Depths

Left (South) abutment scour + contraction scour (ft): 4.09

Right (North) abutment scour + contraction scour (ft): 8.32

HEC-18 contraction scour +Right abutment scour (ft): 11.34



50-yr Scour
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Hydraulic Design - Bridge Scour River=Blackberry Creek Reach= Main Before D RS = 139602 BR

Contraction Scour

Left Channel Right

Input Data

Average Depth (ft): 1.68 6.97

Approach Velocity (ft/s): 0.48 2.18

Br Average Depth (ft): 10.63

BR Opening Flow (cfs): 1120.00

BR Top WD (ft): 35.46

Grain Size D50 (mm): 0.01 0.01 0.01

Approach Flow (cfs): 29.18 1090.82

Approach Top WD (ft): 35.93 71.67

K1 Coefficient: 0.690 0.690 69.000

Results

Scour Depth Ys (ft): 0.96 (From HEC-18 Calculations, Contraction = 5.10 ft)

Critical Velocity (ft/s): 0.50

Equation: Live

Abutment Scour

Left Right

Input Data

Station at Toe (ft): 134.60 186.54

Toe Sta at appr (ft): 104.16 175.38

Abutment Length (ft): 41.85 11.10

Depth at Toe (ft): 5.67 6.17

K1 Shape Coef: 0.82 - Vert. with wing walls

Degree of Skew (degrees): 90.00 90.00

K2 Skew Coef: 1.00 1.00

Projected Length L' (ft): 37.44 2.28

Avg Depth Obstructed Ya (ft): 2.43 6.97

Flow Obstructed Qe (cfs): 119.31 168.95

Area Obstructed Ae (sq ft): 101.73 77.42

Results

Scour Depth Ys (ft): 6.70 9.45

Qe/Ae = Ve: 1.17 2.18

Froude #: 0.13 0.15

Equation: Froehlich Froehlich

Combined Scour Depths

Left (South)abutment scour + contraction scour (ft): 7.69

Right (North) abutment scour + contraction scour (ft): 10.44

HEC-18 contraction scour +Right abutment scour (ft): 14.55



100-yr Scour
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Hydraulic Design - Bridge Scour River=Blackberry Creek Reach= Main Before D RS = 139602 BR

Contraction Scour

Left Channel Right

Input Data

Average Depth (ft): 2.37 7.66

Approach Velocity (ft/s): 0.63 2.41

Br Average Depth (ft): 13.00

BR Opening Flow (cfs): 1376.00

BR Top WD (ft): 30.67

Grain Size D50 (mm): 0.01 0.01 0.01

Approach Flow (cfs): 53.62 1322.38

Approach Top WD (ft): 35.93 71.67

K1 Coefficient: 0.690 0.690 0.690

Results

Scour Depth Ys (ft): 1.24 (From HEC-18 Calculations, Contraction =5.8ft)

Critical Velocity (ft/s): 0.50

Equation: Live

Abutment Scour

Left Right

Input Data

Station at Toe (ft): 134.60 186.54

Toe Sta at appr (ft): 104.16 175.38

Abutment Length (ft): 41.85 11.10

Depth at Toe (ft): 6.34 6.84

K1 Shape Coef: 0.82 - Vert. with wing walls

Degree of Skew (degrees): 90.00 90.00

K2 Skew Coef: 1.00 1.00

Projected Length L' (ft): 10.00 11.10

Avg Depth Obstructed Ya (ft): 3.12 7.66

Flow Obstructed Qe (cfs): 162.88 204.82

Area Obstructed Ae (sq ft): 130.62 85.08

Results

Scour Depth Ys (ft): 5.81 12.99

Qe/Ae = Ve: 1.25 2.41

Froude #: 0.12 0.15

Equation: Froehlich Froehlich

Combined Scour Depths

Left (South) abutment scour + contraction scour (ft): 7.05

Right (North) abutment scour + contraction scour (ft): 14.23

HEC-18 contraction scour +Right abutment scour (ft): 18.79



500-yr Scour
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Hydraulic Design - Bridge Scour River=Blackberry Creek Reach= Main Before D RS = 139602 BR

Contraction Scour

Left Channel Right

Input Data

Average Depth (ft): 3.90 9.20

Approach Velocity (ft/s): 0.96 2.98

Br Average Depth (ft): 75.63

BR Opening Flow (cfs): 2097.00

BR Top WD (ft): 5.63

Grain Size D50 (mm): 0.01 0.01 0.01

Approach Flow (cfs): 134.70 1962.31

Approach Top WD (ft): 35.93 71.67

K1 Coefficient: 0.690 0.690 0.690

Results

Scour Depth Ys (ft): 0.00 (From HEC-18 Calculations, Contraction = 7.2 ft)

Critical Velocity (ft/s): 0.52

Equation: Live

Abutment Scour

Left Right

Input Data

Station at Toe (ft): 134.60 186.54

Toe Sta at appr (ft): 104.16 175.38

Abutment Length (ft): 41.85 11.10

Depth at Toe (ft): 7.82 8.32

K1 Shape Coef: 0.82 - Vert. with wing walls

Degree of Skew (degrees): 90.00 90.00

K2 Skew Coef: 1.00 1.00

Projected Length L' (ft): 11.00 11.10

Avg Depth Obstructed Ya (ft): 4.65 9.20

Flow Obstructed Qe (cfs): 296.83 303.93

Area Obstructed Ae (sq ft): 194.70 102.08

Results

Scour Depth Ys (ft): 8.17 15.57

Qe/Ae = Ve: 1.52 2.98

Froude #: 0.12 0.17

Equation: Froehlich Froehlich

Combined Scour Depths

Left (South) abutment scour + contraction scour (ft): 8.17

Right (North) abutment scour + contraction scour (ft): 15.57

HEC-18 contraction scour +Right abutment scour (ft): 22.77



SCOUR EVALUATION

Re: Unincorporated Kane County (Elburn)
Section 107B-I-1
IL-47 over Blackberry Creek
(Main before D) Blackberry Creek

The proposed alternate structure is an open spill-through abutment with rolled steel beam
superstructure design that will replace the existing 4 barrel box culvert. The bridge span will be 76 feet
and will have a deck width of 62 feet. The channel velocity through the proposed structure is calculated
to be 2.8 fps for the 100-year event. Proposed countermeasures will be needed to protect the open
abutment at the expected velocity.

Hydraulic Design Data

Contraction Scour

Left Channel Right
Input Data

Average Depth (ft): 0.63 5.08
Approach Velocity (ft/s): 0.20 1.44
Br Average Depth (ft): 5.39
BR Opening Flow (cfs): 634
BR Top WD (ft): 63.08

Grain Size D50 (mm): 0.01 0.01 0.01
Approach Flow (cfs): 1.81 632.19
Approach Top WD (ft): 14.04 86.66

Results
Contraction Scour not computed.

Note: Grain Size of 0.002 mm was assumed based on the NRCS Soil Survey indicating that the
soil type was Lena Muck. Lena Muck properties have no measurements for percentage of
particles passing the 4 in sieve or the #200 sieve, indicating that the soil particles are silt. An
approximate diameter of silt(organic) particles is assumed to be 0.002 mm. However, a
diameter of 0.01 mm was used as the results seemed unreasonable with a diameter of 0.002
mm.



10-Year Scour
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Hydraulic Design Data

Abutment Scour

Left Right

Input Data

Station at Toe (ft): 123.00 199.13

Toe Sta at appr (ft): 90.30 186.92

Abutment Length (ft): 14.04 2.72

Depth at Toe (ft): 0.06 0.28

K1 Shape Coef: 0.55 - Spill-through abutment

Degree of Skew (degrees): 90.00 90.00

K2 Skew Coef: 1.00 1.00

Projected Length L' (ft): 14.04 2.72

Avg Depth Obstructed Ya (ft): 0.63 5.08

Flow Obstructed Qe (cfs): 1.81 19.84

Area Obstructed Ae (sq ft): 8.91 13.83

Results

Scour Depth Ys (ft): 0.10 6.36

Qe/Ae = Ve: 0.00 1.43

Froude #: 0.07 0.11

Equation: HIRE Froehlich

Left abutment scour + contraction scour (ft): 0.10

Right abutment scour + contraction scour (ft): 6.36



50-Year Scour
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Hydraulic Design Data

Abutment Scour

Left Right

Input Data

Station at Toe (ft): 123.00 199.13

Toe Sta at appr (ft): 90.30 186.92

Abutment Length (ft): 49.94 2.72

Depth at Toe (ft): 1.61 1.83

K1 Shape Coef: 1.00 - Vertical abutment

Degree of Skew (degrees): 90.00 90.00

K2 Skew Coef: 1.00 1.00

Projected Length L' (ft): 49.94 2.72

Avg Depth Obstructed Ya (ft): 1.41 6.65

Flow Obstructed Qe (cfs): 27.12 34.31

Area Obstructed Ae (sq ft): 70.65 18.10

Results

Scour Depth Ys (ft): 4.86 9.60

Qe/Ae = Ve: 0.00 1.90

Froude #: 0.07 0.13

Equation: HIRE Froehlich

Left abutment scour + contraction scour (ft): 4.86

Right abutment scour + contraction scour (ft): 9.60



100-Year Scour
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Hydraulic Design Data

Abutment Scour

Left Right

Input Data

Station at Toe (ft): 123.00 199.13

Toe Sta at appr (ft): 90.30 186.92

Abutment Length (ft): 49.94 2.72

Depth at Toe (ft): 2.27 2.49

K1 Shape Coef: 1.00 - Vertical abutment

Degree of Skew (degrees): 90.00 90.00

K2 Skew Coef: 1.00 1.00

Projected Length L' (ft): 49.94 2.72

Avg Depth Obstructed Ya (ft): 2.08 7.32

Flow Obstructed Qe (cfs): 53.29 41.52

Area Obstructed Ae (sq ft): 103.97 19.92

Results

Scour Depth Ys (ft): 5.50 10.53

Qe/Ae = Ve: 0.51 2.08

Froude #: 0.06 0.14

Equation: Froehlich Froehlich



500-Year Scour
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Hydraulic Design Data

Abutment Scour

Left Right

Input Data

Station at Toe (ft): 123.00 199.13

Toe Sta at appr (ft): 90.30 186.92

Abutment Length (ft): 49.94 2.72

Depth at Toe (ft): 3.55 3.76

K1 Shape Coef: 1.00 - Vertical abutment

Degree of Skew (degrees): 90.00 90.00

K2 Skew Coef: 1.00 1.00

Projected Length L' (ft): 49.94 2.72

Avg Depth Obstructed Ya (ft): 3.40 8.64

Flow Obstructed Qe (cfs): 135.68 61.57

Area Obstructed Ae (sq ft): 169.61 23.49

Results

Scour Depth Ys (ft): 8.51 12.50

Qe/Ae = Ve: 0.80 2.62

Froude #: 0.08 0.16

Equation: Froehlich Froehlich





17. RIP-RAP SIZING

The Rip-Rap size will be determined during Phase II design.











FLOODPLAIN FILL CALCULATIONS (IL-47 3-sided arch Option)
Project Route: IL 47 and Main Street By: SJS Date: Nov-14
Project Limits: Intersection Improvements
County: Kane Checked: DH Date: Nov-14
State Job No.: P-91-449-09

IL ROUTE 47 FLOODPLAIN CUT/FILL DUE TO 3-SIDED ARCH PROFILE INCREASE (STATION 498+69.19 TO STATION 506+00)

497+00 0 0 497+00 0 1.6
100 485.0 90.0 100 0.0 940.0

498+00 9.7 1.8 498+00 0.0 17.2
69.2 335.6 162.6 69.2 0.0 2065.3

498+69.19 0.0 2.9 498+69.19 0.0 42.5
135.6 27.1 5576.6 135.6 0.0 8803.8

500+04.81 0.4 79.4 500+04.81 0.0 87.4
45.2 9.0 1792.9 45.2 0.0 1973.7

500+50 0.0 0.0 500+50 0.0 0.0
18.8 0.0 0.0 18.8 0.0 360.6

500+68.83 0.0 0.0 500+68.83 0.0 38.3
31.2 0.0 0.0 31.2 0.0 1034.3

501+00 0.0 0.0 501+00 0.0 28.0
50.0 0.0 0.0 50.0 0.0 1590.0

501+50 0.0 0.0 501+50 0.0 35.6
50.0 0.0 725.0 50.0 0.0 2420.0

502+00 0.0 29.0 502+00 0.0 61.2
22.3 0.0 323.4 22.3 0.0 829.6

502+22.26 0.0 0.0 502+22.26 0.0 13.2
See Culvert Calc 50.0 2102.5 455.0 24.9 0.0 270.2
502+72.00 84.1 18.2 502+72.00 0.0 8.5

27.0 1946.7 814.1 27.0 0.0 741.2
503+00 41.3 76.6 503+00 0.0 54.2

24.0 1216.8 1424.4 24.0 0.0 1207.2
503+24 40.4 27.4 503+24 0.0 39.4

26.0 1306.5 903.5 26.0 0.0 1115.4
503+50 60.1 42.1 503+50 0.0 46.4

50.0 6410.0 1860.0 50.0 1312.5 2832.5
504+00 196.3 32.3 504+00 52.5 66.9

50.0 6175.0 860.0 50.0 1800.0 2032.5
504+50 50.7 2.1 504+50 19.5 14.4

50.0 1662.5 87.5 50.0 692.5 715.0
505+00 15.8 1.4 505+00 8.2 14.2

100.0 790.0 70.0 100.0 410.0 710.0
506+00 0.0 0.0 506+00 0.0

FP 3309.2 7779.6 cu-ft FP 1102.5 16602.7 cu-ft
FP=Floodplain, FW=Floodway FW 19157.5 7365.3 FW 3112.5 13038.5

FP CUT

Vol (ft
3
)

FP FILL

Vol (ft
3
)

Normal-10 YR Floodplain/Floodway Range (720.76-726.61) 10-100 YR Floodplain/Floodway Range (726.61-728.62)

STA

FP CUT Area

(ft
2
)

FP FILL

Area (ft
2
) Dist (ft)

FP CUT

Vol (ft
3
)

FP FILL Vol

(ft
3
)

STA
FP CUT

Area (ft
2
)

FP FILL

Area (ft
2
) Dist (ft)

Globetrotter's Engineering



FLOODPLAIN FILL CALCULATIONS (IL-47 3-Sided Arch Option) Continued

MAIN STREET FLOODWAY CUT/FILL DUE TO ROUTE 47 PROFILE INCREASE (STATION 194+00 TO STATION 200+00)

194+79.86 0.0 0.0 194+79.86 0.0 0.0
20.1 0.0 0.0 20.1 26.1 75.4

195+00 0.0 0.0 195+00 2.6 7.5
100.0 0.0 1410.0 100.0 130.0 2460.0

196+00 0.0 28.2 196+00 0.0 41.7
100.0 0.0 4205.0 100.0 65.0 4465.0

197+00 0.0 55.9 197+00 1.3 47.6
100.0 270.0 5460.0 100.0 65.0 5465.0

198+00 5.4 53.3 198+00 0.0 61.7
(55' is to W. side of Mn St bridge) -> 55.0 148.5 1465.8 78.9 0.0 5277.1
198+78.94 0.0 0.0 198+78.94 0.0 72.0

100.0 0.0 0.0 100.0 0.0 3600.0
199+00 0.0 0.0 199+00 0.0 0.0

100.0 0.0 0.0 100.0 0.0 0.0
200+00 0.0 0.0 200+00 0.0 0.0

Total: FW 418.5 12540.8 cu-ft Total: FW 286.1 21342.5 cu-ft
FP=Floodplain, FW=Floodway

10-100 YR TOTALS
FP CUT FP FILL FW CUT FW FILL FP CUT FP FILL FW CUT FW FILL

Road Profile 3309 7780 19158 7365 1103 16603 3113 13038
3-Sided Arch* 8960 5103
Road Profile 419 12541 286 21343

Bridge* 5373 5375
SUBTOTAL 3309 7780 33909 19906 1103 16603 13877 34381 CU-FT

CU-FT
CU-YD

* See Microstation Sketches for 3-Sided Arch and Bridge Floodway volume cuts

REQUIRED COMPENSATORY STORAGE CALCULATIONS FOR FLOODWAY FILL

NORMAL-10YR COMPENSATORY STORAGE REQUIRED = CUMULATIVE FW FILL = -14003 cu-ft = -519 cu-yd
10-100YR COMPENSATORY STORAGE REQUIRED = CUMULATIVE FW FILL = 20504 cu-ft = 759 cu-yd

15500 20504
166 -519 574 759

IL-47

Main St

CUMULATIVE FILL

Normal-10 YR TOTALS

4470 -14003

Normal-10 YR Floodway Range (720.26-726.29) 10-100 YR Floodway Range (726.29-728.37)
FW FILL

Vol (ft3)STA

FW CUT

Area (ft2)

FW FILL

Area (ft2) Dist (ft)

FW CUT

Vol (ft3)

FW FILL Vol

(ft3)
STA

FW CUT

Area (ft2)

FW FILL

Area (ft2) Dist (ft)

FW CUT

Vol (ft3)

(FP Fill - FP Cut) (FW Fill - FW Cut) (FP Fill - FP Cut) (FW Fill - FW Cut)

Globetrotter's Engineering



FLOODPLAIN FILL CALCULATIONS (IL-47 Arch Option)
Project Route: IL 47 and Main Street By: SJS Date: Nov-14

Project Limits: Intersection Improvements

County: Kane Checked: DH Date: Nov-14

State Job No.: P-91-449-09

PROVIDED FLOODPLAIN/FLOODWAY COMPENSATORY STORAGE NORTH OF PROPOSED IL-47 STRUCTURE

139988 0.0 0.0 139988 0.0

100.0 5450.0 2200.0 100.0 12450.0 300.0

139888 109.0 44.0 139888 249.0 6.0

102.0 11067.0 3774.0 102.0 25704.0 357.0

139786 108.0 30.0 139786 255.0 1.0

101.0 6312.5 2828.0 101.0 18281.0 151.5

139685 17.0 26.0 139685 107.0 2.0

TOTAL STORAGE 22829.5 8802.0 CU-FT 56435.0 808.5 CU-FT

TOTAL FLOODPLAIN/FLOODWAY STORAGE PROVIDED

Normal-10 YR 22829.5 845.5 8802.0 326 31632 1172 -14003 -519

10-100 YR 56435.0 2090.2 808.5 30 57244 2120 20504 759

TOTAL STORAGE

REQUIRED

(cu-ft/cu-yd)

Dist (ft)
FP CUT

Vol (ft3)

Normal-10 YR Floodway Range (720.76-726.61) 10-100 YR Floodway Range (726.61-728.62)

STARS

FP CUT

Area (ft2)

Dist (ft) FP CUT

Vol (ft3)

FP CUT

Area (ft2)

FW CUT

Vol (ft3)

FW CUT

Area (ft2)

FW CUT

Vol (ft3)

FW CUT

Area (ft2)

TOTAL STORAGE

PROVIDED = FP + FW

STORAGE

(cu-ft /cu-yd)

FLOODPLAIN STORAGE

UPSTREAM OF IL-47

BRIDGE (cu-ft)/(cu-yd)

FLOODWAY STORAGE

UPSTREAM OF IL-47

BRIDGE (cu-ft)/(cu-yd)

NOTES:
RS= River Station
The bulk of the proposed storage area is proposed to be situated at the Blackberry Inn property. This property will
need to be purchased. The property acquisition is based on the assumption that storage is needed at a ratio of 1:1
times that of the floodplain fill volume (Usual rate for Kane County is 1:1.5, but the 1:1 ratio was agreed to by IDOT



























20. SURVEY NOTES

The survey was completed in March of 2010 and the survey is too large to include in this
printout. Please see Section 23, Compact Disc for the field notes and point files.





21. ESTIMATED WATER SURFACE ELEVATION

The estimated water surface elevation was obtained during the cross-section survey in March
2010.  There is no gauge data available for this location.
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Stephen Schuh

From: Ross, Peter
Sent: Wednesday, November 02, 2011 2:35 PM
To: stephen.schuh@gec-group.com
Cc: Wine, Chris; Liliensiek, Thomas
Subject: EM_TENG_PFR_Main Street over Blackberry Creek Elevations_11022011
Attachments: image001.png; CA_TENG_TCG_Main Street over Blackberry Creek Elevations_

11022011.pdf

Stephen:

The attached drawing shows low chord elevations, deck corners and the face of the Main Street structure. At this point,
the elevations represent the minimums based on our hydraulic model and use of 21” deck beams + 5” wearing
surface. Note that a deck beam bridge would be rectangular in shape due to the use of deck beams.

The minimum centerline profile elevations are for your use in developing the final Main Street profile. We understand
that there may be other factors in developing the profile, such as constraints along Main Street away from the bridge
and the intersection elevation relative to the upstream structure. So long as the final profile is kept at or above these
minimums, the Main Street structure will meet is design intent. Please pass along the final profile when it is
available. We will use it in completing our PNP for the BCR and PBDHR for the Main Street structure.

Let me know of any questions or concerns that you may have.

Regards,
Pete

Peter Ross, P.E.
Project Manager | Civil Engineer
Teng & Associates, Inc.
t: +1.312.616.7523 f: +1.312.616.6069
205 North Michigan Avenue, Suite 3600
Chicago, Illinois 60601
USA

teng.com | exp.com | legal disclaimer
keep it green, read from the screen
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