




































Interstate 25 
Cimarron and Bijou Interchanges Combined 
Preliminary Cost Opinion 

Item Description 

Core Items 
Earthwork (embankment) 
ABC (Class 6) 
HBP (8") 
Concrete Pavement (8") 
Concrete Pavement (11 ") 
Guardrail Type 3 
Guardrail Type 6 (Double) 
Guardrail Type 7 
Bridgerall Type 10M 
Impact Attenuatar 
Concrete Sidewalk 
Curb and GuUer (Type 2)(Sectlon IB) 
Curb and Gutter (Type 2)(Sectlon liB) 
Median Cover Material (Patterned Concrete) 

Subtotal Core Items 

Miscellaneous Items as Percentages of Core Items 
Removals, Resets & Adjustments 
Water Quality and Landscape 
Drainage (General) 
Slgning,Strlping, Signals, Lighting 
Utilities (General) 
Traffic Control 

SUbtotal CorEt and Miscellaneous It~ms: 

H:\Cim-BJJ\Clmarron-BIJou Opinion ,xis 

Quantity Unit 

420.000 CY 
65.000 TON 
7,200 TON 

38,700 SY 
162,500 SY 

4,000 LF 
1,400 LF 

11,100 LF 
2,300 LF 

1 EA 
3,150 SY 
6,450 LF 
5,250 LF 

29,600 SF 

Unit Cost 

$ 7.00 $ 
$ 15.00 $ 
$ 42.00 $ 
$ 31.00 $ 
$ 37.00 $ 
$ 13,00 $ 
$ 16.00 $ 
$ 55.00 $ 
$ 92.00 $ 
$ 25,000.00 $ 
$ 28.00 $ 
$ 11.00 $ 
$ 13.00 $ 
$ 5.00 $ 

$ 

% of Core 
12% $ 
5% $ 

18% $ 
17% $ 

5% $ 
~ $ 
79% 

$ 

Combined 
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Cost 

2.940,000 
975.000 
302,400 

1,199,700 
6,012,500 

52,000 
22,400 

610,500 
211,600 

25,000 
88,200 
70,950 
68,250 

148,000 $ 

12,726,500 $ 

1,527,180 
636,325 

2,290,770 
2,163,505 

636.325 
2,799,830 $ 

22,780,435 $ 

Cost Extension 

. 

12,726,500 

12,726.500 

10,053,935 

22,780,435 

Wilson & Co., Felsburg Holt & Ullevig 
Date: August 21.2003 

By: OAK, MRH, and WD 
Preliminary Cost Opinion 

Remarks 

6M depth under all pavements 
Cimarron and 8110u tie-in pavements 
Ramps and Cimarron Street Intersections 
Mainline 
Along EOP 
Median past STA. 588+60 
In median and along EOP 
At retamlng walls 

Trail at Fountain Creek and Bear Creek 
Cimarron and 6110u medians and Islands 
Cimarron Street and 81jou Street 
Cimarron and Bijou medians and islands 

, 

B{26!Z003 
6:10 PM 



Interstate 25 
Cimarron and Bijou Interchanges Combined 
Preliminary Cost Opinion 

Item Description 
Major Items 

Remove exlstrng bridges 
1~25 Bridge over Bear Creek 
J-25 Bridge over Cimarron Street 
Cimarron Bridge over Fountain Creek 
Southbound Off Ramp BrIdge over Fountain Creek 
Northbound On Ramp Bridge over FountaIn Creek 
BiJou ,~ridga over 1-25 
1-25 a-ver Colorado Avenue 
Bijou I?rldge over the UPRR and Monument creek 
Retaining Walls 
BIJou Depression Drainage Outfall 
Utility Relocations 
Environment Mitigation 
Creek Improvements 
WPA Wall Mitigation 
Traffic SIgnals 

Total Core Items, Miscellaneous Items, and Major Items 

Totals 
Core Items, Miscellaneous Items, and Major Items 
Contingencies 
Construction Total 
Design Fe. 

Total Project Cost 

H:\Clm-Blj\Cimarron-B1Jou Oplnion.xls 

I Quantltv I Unit I 

12 TOTAL 

Unit Cost I 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
25% $ 

$ 
4% $ 

$ 

Combined 
Page 2 of2 

Cost Cost Extension 

700,000 
1,025,000 
4,425,000 
1,400,000 

475,000 
475,000 

1,875,000 
3,425,000 
5,675,000 
5,925,000 
5,000,000 
1,250,000 
1,775,000 

650,000 
300,000 

1,000,000 $ 35,375,000 

$ 58,155,435 

58,155,435 
14,538,859 
72,694,294 

2,907,772 

75,602,066 

Wilson & Co" Felsburg Holt & Ullevig 
Date: August 2t ,2003 

By: DAK, MRH, and WD 
Preliminary Cost Opinion 

Remarks 

Precast BT-Glrder (16,550 SF) 
Precast U-Girder (78,100 SF) 
Precast BT-Glrder (27,850 SF) 
Precast BT-Glrder (9,700 SF) 
Precast BT-Girder (9,700 SF) 
CIP Box-Girder (21 ,500 SF) 
Precast BT-Girder (57,550 SF) 
Steel Plate I-Girder (62,250 SF) 
CIP (41,575 SF) and MSE (71,650 SF) 

Underground existing overhead electrical (West) 
Wetland, Humane Society, Monument Valley Park 
Fountain Creek and Bear Creek 
Bljou South (5900 SF) 
4 Intersections 

6f2612003 
6:10PM 



Interstate 25 
Bijou Interchange 
Preliminary Cost Opinion 

Item Description 

Core Items 

Earthwork (embankment) 
ABC (Class 6) 
HBP (8" thick) 
Concrete Pavement (8" thick) 
Concrete Pavement (11" thick) 
Guardrail Type 3 
Guardrail Type 6 (Double) 
Guardrail Type 7 
Bridgerail Type 10M 
Impact Attenuater 
Concrete Sidewalk 
Curb and Gutter (Type 2) (Section I~B) 
Curb and Guller (Type 2) (Section II-B) 
Median Cover Material (Patterned Concrete) 

Subtotal Core Items 

Miscellaneous Items as Percentages of Core Items 
Removals, Resets & Adjustments 
Water Quality and Landscape 
Drainage (General) 
Signirig,Striping, Signal~, Lighting 
UtHities (General) 
Traffic Control 

Major Items 
Remove existing bridges 
8ijou Bridge over 1-25 
1-25 over Colorado Avenue 
Bljou Bridge over the U PRR and Monument Creek 
Retaining Walls 
Bijou Depression Drainage Outfall 
Utility Relocations 
Environment Mitigation 
WPA Wall Mitigation 
Traffic Signals 

Total Core Items, Miscellaneous Items, and Major Items 

Totals 
Core Items, Miscellaneous ltems, and Major Items 
Contingencies 
Construcflon Total 
Design Fee 

Total Project Cost 

H~\Clm-BIj\Clmarron-Bljou Oplnlon.xls 

CTY nit 

67,000 CY $ 
29,800 TON $ 
4,900 TON $ 

15,400 SY $ 
73.400 SY $ 

1,200 LF $ 
1,400 LF $ 
6,000 LF $ 
2,300 LF $ 

1 EA $ 
1,400 Sy $ 
3,250 LF $ 
2,200 LF $ 

10,500 SF $ 

5 Total $ 

Unit Cost Item Cost 

7.00 $ 
15.00 $ 
42.00 $ 
31.00 $ 
37.00 $ 
13.00 $ 
16.00 $ 
55.00 $ 
92.00 $ 

25,000.00 $ 
28.00 $ 
11.00 $ 
13.00 $ 
5.00 $ 

$ 

%of Core 
12% $ 
5% $ 

18% $ 
17% $ 

5% $ 
~$ 
79% 

350,000 $ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
25% $ 

$ 
4% $ 

$ 

WCI 
Page 1 of 1 

469,000 
447,000 
205,800 
477,400 

2,715,800 
15,600 
22,400 

330,000 
211,600 

25,000 
39,200 
35,750 
28,600 
52,500 

5,075,650 

609,078 
253,783 
913,617 
862,861 
253,783 

1,116,643 

350,000 
1,875,000 
3,425,000 
5,675,000 
3,350,000 
5,000,000 

250,000 
1,525,000 

300,000 
500,000 

31,335,414 
7,833,853 

39,169,267 
1,566,771 

40,736,038 

ost Extension 

$ 5,075,650 

$ 5,075,650 

$ 4,009,764 

$ 22,250,000 

$ 31,335,414 

Wilson & Company 
Date: August 21,2003 

By: DAK and WD 
Preliminary Cost Opinion 

Remarks 

6" Depth under all pavements 
Bijou work} non~bridge related 
Ramps 
Mainline 
Along EOP 
Median past 8T A. 588+60 
Along EOP 
At retaining walls 

Bijou Street 
Bijou Medians and Islands 
Bijou Street 
Bijou Medians and Islands 

CIP Box-Girder (21 ,500 SF) 
Precast U-Girder (57,550 SF) 
Steel Plate I-Girder (62,250 SF) 
CIP (38,550 SF) and MSE 10,875 SF) 

Sanitary Sewer and Waterline (West) 
Monument Valley Park (South) Noise & Visual Barriers 
Bilou South (5900 SF) 
2 Intersections 

8/26/2003 
6:10 PM 



Interstate 25 
Cimarron Interchange 
Preliminary Cost Opinion 

Item Description 

Core Items 
Earthwork (embankment) 
ABC (Class 6) 
HBP (8") 
Concrete Pavement (8") 
Concrete Pavement (8") 
Concrete Pavement (11 ") 
Guardrail Type 3 
Guardrail Type 7 
Bridgerail Type 10M 
Impact Attenuatar 
Concrete Sidewalk 
Curb and Gutter (Type 2)(Section 18) 
Curb and Gutter (Type 2)(Section liB) 
Median Cover Material (Patterned Concrete) 

Subtotal Core Items 

Miscellaneous Items as Percentages of Core Items 
Removals, Resets & Adjustments 
Water Quality and Landscape 
Drainage (General) 
Signing,Striping, Signals, LIghting 
Utilities (General) 
Traffic Control 

Major Items 
Remove existing bridges 
1-25 Bridge over Bear Creek 
1·25 Bridge over Cimarron Street 
Glmarron Bridge over Fountain Creek 
Southbound Off Ramp Bridge over Fountain Creek 
Northbound On Ramp Bridge over Fountain Creek 
RetainIng Walls 
Utility Relocations 
Environment Mitigation ~, 

Creek Improvements 
Traffic Signals 

Total Core Items, Miscellaneous Items, and Major Items 

Totals 
Core Items, Miscellaneous Items, and Major Items 
Contingencies 
Construction Total 
Design Fee 

Total Project Cost 

H:\Clm·BIj\Clmarron·BIJou 0 plnlon.xls 

Quantl~_ 

353,000 
35,200 

2,300 
9,200 

14,100 
89,100 
2,800 
5,100 

0 
0 

1,750 
3,200 
3,050 

19,100 

7 

Unit 

Cy 
TON 
TON 
SY 
SY 
SY 
LF 
LF 
LF 
EA 
SY 
LF 
LF 
SF 

Total 

Unit (.;_~st 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

7.00 $ 
15.00 $ 
42.00 $ 
31.00 $ 
31.00 $ 
37.00 $ 
13.00 $ 
55.00 $ 
92.00 $ 

25,000.00 $ 
28.00 $ 
11.00 $ 
13.00 $ 
5.00 $ 

$ 

%ofCore 
12% $ 
5% $ 

18% $ 
17% $ 
5% $ 

22% $ 
79% 

350,000 $ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
25% $ 

$ 
4% $ 

$ 

FHU 
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Cost Cost Extension 

2,471,000 
528,000 

98,600 
285,200 
437,100 

3,296,700 
36,400 

280,500 
. 
. 

49,000 
35,200 
39,650 
95,500 ~ 7,650,850 

7,650,850 $ 7,650,850 

918,102 
382,543 

1,377,153 
1,300,645 

382,543 
1,683,187 $ 6,044,172 

350,000 
1,025,000 
4,425,000 
1,400,000 

475,000 
475,000 

2,575,000 
1,000,000 

250,000 
650,000 
500,000 $ 13,125,000 

$ 26,820,022 

26,820,022 
6,705,005 

33,525,027 
1,341,001 

34,866,028 

Felsburg Holt & Ullevig, and Wilson & Co. 
Date: August 21.2003 

By: MRH and WD 
P I" CO" re Imtnary ost pinion 

R marks 

6" depth under all pavements 
Cimarron tie-in pavements 
Cimarron Street intersections 
Ramps 
Mainline 
Along EOP 
In median 

Trall at Fountain Creek and Bear Creek 
Cimarron medians and islands 
Cimarron.Street 
Cimarron medians and islands 

Precast BT-Girder (16,550 SF) 
Precast U-Girder (78,1 DO SF) 
Precast BT-Glrder (27,850 SF) 
Precast BT-Girder (9,700 SF) 
Precast BT-Girder (9,700 SF) 
CIP (3,025 SF) and MSE (60,775 SF) 
Underground existing overhead electrical (West) 
Wetland Mitigation and Humane Society Improvements 
Fountain Creek and Bear Creek 
2 intersections 

8126/2003 
6:09 PM 



1-25 AT CIMARRON AND BIJOU 

COLORADO DEPARTMENT OF TRANSPORTATION 
SPECIAL PROVISIONS 

1-25 AT CIMARRON AND BIJOU 

AUGUST 29, 2003 

The 1999 Standard Specifications for Road and Bridge Construction controls construction of this project. 
The following special provisions supplement or modify the Standard Specifications and plans. When 
specifications special provisions contain both English units and SI units, the English units apply and are the 
specification requirement. 

PROJECT SPECIAL PROVISIONS 

Index Pages 
Notice to Bidders 
Commencement and Completion of Work 
Contract Goal (Combined) 
Revision of Section 102 - Project Plans and Other Data 
Revision of Section 104 -:- Maintaining Traffic 
Revision of Section 105 - Cooperation Between Contractors 
Revision of Section 105, 202, 401, 405, 406 & 412 -
Roadway Smoothness 

Revision of Section 106 - Project Testing 
Revision of Section 107 - Worker Safety 
Revision of Section 107 - Protection of Existing Vegetation 
Revision of Section 107 - Protection of Existing Facilities 
Revision of Section 107 - Historic Preservation 
Revision of Section 108 - Subletting of Contract 
Revision of Section 108 - Neighborhood Vehicular Traffic 
Revision of Section 108 - Neighborhood Pedestrian Traffic 
Revision of Section 108 - Prosecution and Progress 
Revision of Section 201 - Clearing and Grubbing 
Revision of Section 202 - Removal and Trimming of Trees 
Revision of Section 202 - Removal of Asphalt Mat 
Revision of Section 202 - Removal of Bridge 
Revision of Section 202 - Removal of Overhead Sign Structure 
Revision of Section 202 - Removal of Traffic Signal Equipment 
Revision of Section 203 - Embankment Material 

(Complete In Place) 
Revision of Section 206 - Shoring 
Revision of Section 206 - Mechanical Reinforcement of Soil 
Revision of Section 206 - Structure Backfill (Special) 
Revision of Section 206 - Excavation and Backfill for 

Culverts, Pipes and Riprap 
Revision of Section 207 - Topsoil 
Revision of Section 209 - Pick-Up Broom 
Revision of Section 209 - Watering 
Revision of Section 211 - Dewatering 
Revision of Section 212 - Seeding (Native) 
Revision of Section 213 - Mulching (Wood Chip) 
Revision of Section 214 - Planting 
Revision of Section 217 - Herbicide Treatment 
Revision of Section 304 - Aggregate Base Course 
Revision of Section 403 - Hot Bituminous Pavement 
Revision of Section 412 - Mechanical Grinding 
Revision of Section 502 - Piling 

1 

Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 
Aug.29,2003 
Aug. 29, 2003 
Aug. 29,2003 

Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 
Aug.29,2003 
Aug.29,2003 
Aug. 29, 2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29, 2003 
Aug. 29, 2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 

Aug. 29,2003 
Aug. 29, 2003 
Aug. 29,2003 
Aug. 29,2003 

Aug. 29,2003 
Aug. 29,2003 
Aug. 29, 2003 
Aug. 29, 2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29, 2003 
Aug. 29,2003 
Aug. 29,2003 

Page 

1-5 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 



1-25 AT CIMARRON AND BIJOU 

-2-
COLORADO DEPARTMENT OF TRANSPORTATION 

SPECIAL PROVISIONS 
1-25 AT CIMARRON AND BIJOU 

PROJECT SPECIAL PROVISIONS 

Revision of Section 506 - Grouted Riprap 
Revision of Section 506 - Riprap 
Revision of Section 507 - Concrete Slope and 

Aug. 29, 2003 
Aug. 29, 2003 

Ditch Paving (Special) Aug. 29, 2003 
Section 513 - Bridge Drain Aug. 29, 2003 
Revision of Section 601 - Sulfate Resistant Concrete Aug. 29, 2003 
Revision of Section 601 - Bridge Deck Concrete Aug. 29, 2003 
Revision of Section 601 - Structural Concrete Aug. 29, 2003 
Revision of Section 601 - Permanent Bridge Deck Forms Aug. 29, 2003 
Revision of Section 601 - Structural Concrete Coating Aug. 29, 2003 
Revision of Section 603 - Culverts and Sewers Aug. 29, 2003 
Revision of Section 604 - Manholes and Inlets Aug. 29, 2003 
Revision of Section 606 - Guard Rail Terminals and Transitions Aug. 29, 2003 
Revision of Section 607 - Fence Chain Link Special Aug. 29, 2003 
Revision of Section 607 - Fence (Temporary) Aug. 29, 2003 
Revision of Section 608 - Concrete Curb Ramp Aug. 29, 2003 
Revision of Section 610 - Median Cover Material (Patterned Concrete)Aug. 29, 2003 
Revision of Section 613 - Lighting (Pull Boxes) Aug. 29, 2003 
Revision of Section 613 - Pull Boxes Aug. 29, 2003 
Revision of Section 613 - Lighting Aug. 29, 2003 
Revision of Section 614 -Illuminated Sign Aug. 29, 2003 
Revision of Section 614 - Sign Painting (Mocha Brown) Aug. 29, 2003 
Revision of Section 614 - Traffic Signal Pole Aug. 29, 2003 
Revision of Section 614 - Traffic Signal Equipment Aug. 29, 2003 
Revision of Section 614 - Traffic Signals 

(City of Colorado Springs) 
Revision of Section 614 - Video Detection 
Revision of Section 618 - Prestressed Concrete 
Revision of Section 620 - Field Facilities 
Revision of Section 621 - Detour Pavement 
Revision of Sections 627 & 713 - Preformed Plastic Pavement 

Marking (Type A) 
Revision of Sections 627 & 713 - Preformed Plastic Pavement 

Marking (Type B) 
Revision of Sections 627 & 713 - Performed Plastic Pavement 

Marking (Type C) 
Revision of Section 630 - Portable Message 

Sign Panel 
Revision of Section 630 - Traffic Cone 
Revision of Section 630 - Construction Zone Traffic Control 
Revision of Section 630 - Glare Screen (Temporary) 
Revision of Section 713 - Pavement Marking Tape (Removable) 
Force Account Items 
Special Construction Requirements - Water Quality 

Permit Requirements 
Graffiti Removal 
Public Information Services 
1-25 Management Plan (Color Coordination) 

2 

Aug. 29, 2003 
Aug. 29, 2003 
Aug. 29,2003 
Aug. 29, 2003 
Aug. 29, 2003 

Aug. 29, 2003 

Aug. 29, 2003 

Aug. 29,2003 

Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29, 2003 
Aug. 29,2003 
Aug. 29,2003 

Aug. 29, 2003 
Aug. 29,2003 
Aug. 29,2003 
Aug. 29,2003 

AUGUST 29, 2003 

x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
X 

X 

x 
x 
x 
x 
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x 

x 

x 

x 
x 
x 
x 
x 
x 

x 
x 
x 
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1-25 AT CIMARRON AND BIJOU 

-3-
COLORADO DEPARTMENT OF TRANSPORTATION 

SPECIAL PROVISIONS 

Traffic Control Plan - General 
utilities 
Cellular Phone Service 

1-25 AT CIMARRON AND BIJOU 
PROJECT SPECIAL PROVISIONS 

3 

Aug. 29, 2003 
Aug. 29,2003 
Aug. 29,2003 

AUGUST 29, 2003 

x 
x 
x 



1-25 AT CIMARRON AND BIJOU 

-4-
COLORADO DEPARTMENT OF TRANSPORTATION 

SPECIAL PROVISIONS 

AUGUST 29, 2003 

1-25 AT NEVADAlTEJON, SOUTH NEVADA AVENUE (SH 85) BRIDGE OVER FOUNTAIN CREEK 
STANDARD SPECIAL PROVISIONS 

No. of 
Pages 

Revision of Section 101-Holidays (May 31,2001) 1 
Revision of Sections 101 and 105 - Duties of the Engineer (Nov. 5, 1999) 1 
Revision of Sections 101 and 108 - Workplace Violence (March 15,2002) 1 
Revision of Section 103 - Contract Bonds (Nov. 5, 1999) 1 
Revision of Section 103 - Escrow of Proposal Documentation (July 21, 1999) 3 
Revision of Section 105 - Conformity with Plans and Specifications (Sept. 6, 2002) 5 
Revision of Section 105 - Disputes and Claims for Contract Adjustments (Nov. 5, 1999) 12 
Revision of Sections 105 and 106 - Quality of Hot Bituminous Pavement (March 6, 2003) 9 
Revision of Sections 105, 106, and 412 - Quality of Portland Cement Concrete 

Pavement (Alternative Strength Criteria) (June 13, 2003) 11 
Revision of Sections 105,202,401,405,406, and 412 - Roadway Smoothness (Dec. 20, 2002) 10 
Revision of Sections 105 and 618 - Contractor Submittals (June 6,2002) 1 
Revisions of Sections 106 and 620 - Qualification of Testing Personnel and Laboratories (Oct. 4, 2001) 1 
Revision of Section 108 - Liquidated Damages (June 13, 2003) 1 
Revision of Section 108 - Notice to Proceed (Dec. 20, 2002) 1 
Revision of Section 108 - Project Schedule (March 4, 2002) 2 
Revision of Section 108 - Subletting of Contract (Sept. 6, 2002) 1 
Revision of Section 1 09-Adjustments for Changes in Common Carrier Rates (May 31, 2001) 1 
Revision of Section 109-Fuel CostAdjustments (May 31,2001) 1 
Revision of Section 109 - Measurement of Quantities (July 21, 1999) 1 
Revision of Section 109 - Partial Payments (Oct. 5, 2000) 2 
Revision of Section 203-Proof Rolling (March 4, 2002) 1 
Revision of Section 206 - Shoring (July 18, 2003) 2 
Revision of Section 208 - Erosion Control (July 21, 1999) 2 
Revision of Section 208 - Erosion Control Supervisor (March, 6, 2003) 1 
Revision of Section 209-Dust Palliatives (May 31,2001) 1 
Revision of Section 401 - Compaction Test Section (Sept. 6, 2002) 3 
Revision of Section 401 - Plant Mix Pavements (July 21, 1999) 1 
Revision of Section 401 - Plant Mix Pavements - General (Dec. 20, 2002) 2 
Revision of Section 401 - Weather Limitations and Placement Temperatures (March 4, 2002) 2 
Revision of Sections 401 and 703 - Composition of Mixtures (Non-Voids Acceptance) (Aug. 20,1999) 3 
Revision of Sections 412 - Portland Cement Concrete Pavement (March 6, 2003) 6 
Revision of Sections 412 and 705 - Preformed Compression Seals (July 21, 1999) 2 
Revision of Section 509 - Stud Welding (March 4, 2002) 1 
Revision of Section 512 - Bearing Devices (June 13, 2003) 1 
Revision of Sections of 601 and 618 - Permanent Bridge Deck Forms (July 18, 2003) 2 
Revision of Section 601 - Structural Concrete (June 13, 2003) 13 
Revision of Sections 601 and 708 - Structural Concrete Coating (July 21, 1999) 3 
Revision of Section 602 - Installation of Tie Wire (March 4, 2002) 1 
Revision of Section 606-Guardrail Terminals and Transitions (May 31,2001) 1 
Revision of Section 606 - Guardrail Type 7 (F-Shape Concrete Barrier) (July 2, 2002) 2 
Revision of Section 606 - Precast Type 7 Concrete Barrier (July 2, 2002) 1 
Revision of Section 613 - Screw-In Light Standard Foundations (July 21, 1999) 2 
Revision of Section 614-Traffic Signal Poles (May 31,2001) 1 
Revision of Section 620 - Field Laboratories with Forced Air Convection Oven (March 6, 2003) 3 
Revision of Section 629 - Survey Monumentation (Dec. 20, 2002) 1 
Revision of Section 630 - Construction Zone Traffic Control (Nov. 30, 2000) 4 

4 



1-25 AT CIMARRON AND BIJOU 

-5-
COLORADO DEPARTMENT OF TRANSPORTATION 

SPECIAL PROVISIONS 

AUGUST 29, 2003 

1-25 AT NEVADAlTEJON, SOUTH NEVADA AVENUE (SH 85) BRIDGE OVER FOUNTAIN CREEK 
STANDARD SPECIAL PROVISIONS 

Revision of Section 630 - Method of Handling Traffic 
Revision of Section 630 - NCHRP350 Requirements 
Revision of Section 630 - Signing for Double Fines 
Revision of Section 701 - Hydraulic Cement 
Revision of Section 702 - SuperPave PG Binders 
Revision of Section 703 - Concrete Aggregates 
Revision of Section 706 -Concrete Pipes 
Revision of Section 713 - Epoxy Pavement Marking Material 
Affirmative Action Requirements - Equal Employment Opportunity 
Disadvantaged Business Enterprise - Definitions and Requirements 
Emerging Small Business Program 
Materials and Labor Used, Form FHWA-47 
Minimum Wages Colorado, 
U.S. Department of Labor General Decision Numbers C0030014 and C0030015, 
Highway Construction, Statewide 
On the Job Training 
Partnering Program 
Railroad Insurance 
Required Contract Provisions - FederalcAid Construction Contracts 
Special Notice to Contractors 

5 

No. of 
Pages 

(Dec. 20,2002) 
(Sept. 26, 2000) 
(June 13, 2003) 
(March 6, 2003) 
(Sept. 6, 2002) 
(March 6, 2003) 
(Dec. 20, 2001 ) 
(June 8,2000) 
(July 21,1999) 
(Dec. 20, 2002) 
(March 15, 2002) 
(July 21, 1999) 

(June 13,2003) 
(Dec. 20, 2002) 
(July 21, 1999) 
(July 21, 1999) 
(July 21,1999) 
(Jan. 17,2003) 

1 
1 
1 
2 
1 
1 
1 
1 

10 
10 
8 
1 

8 
4 
1 
1 

11 
4 
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1.0 SCOPE/OBJECTIVE 

Olson Engineering was contracted by Wtlson and.Co. to provide a nondestructive evaluation 

(NDE) investigation to evaluate the length of ~chor bolts set into the side of an abutment of the 

Bijou Street bridge over a creek near 1-25 in Colorado Springs, Colorado. The testing was done with 

the nondestructive Ultrasonic Testing (UT) and Impact Echo (IE) methods. We understand that an 

estimate of the anchor bolt lengths was needed to determine if the anchor bolts would interfere with 

future excavation planned nearby behind the abutment. 

The NDT field investigation on the bolts was performed on December 31, 2002 by Mr. Dennis 

Sack, Vice President with our firm. UT and IE tests were performed on 5 bolts on the abutment at 

various heights in the lower portion of the abutment wall, and on 4 additional bolts found in a pier 

supporting the mid-span of the bridge. The pier bolts were tested to provide a baseline of 

comparison, as these bolts were known the be less than about 7 feet in length. In addition to field 

tests, a small-scale mockup of two typical anchor bolt types was created and tested with both 

methods in our office. 
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2.0 TEST PLAN AND RESULTS 

Testing with {IT and IE was conducted in the field on 9 bolts extending out from the west 

abutment and in the center-west pier of the bridge. All boIt ends were ground off smooth prior to 

UT testing with a portable grinder. The 5 abutm([mt bolts were tested at different heights in the lower 

portions of the abutment. The 4 pier bolts were tested to establish a baseline expected response for 

shorter bolts, as these were known the be less than 7 feet in length. The abutment bolts were of 

unknown length, with lengths of greater than 30 feet possible. In addition to field tests, a set oftests 

was done on smaller bolts in our office. One of the bolts was left straight and the other bent to 

simulate a I-bolt of a similar length to the unbent bolt. A photograph of the mock-ups is presented 

in Fig. 1. A photograph of the west abutment with the tested bolt locations noted is presented as Fig. 

2. 

The results of the DT tests (Ultrasonic Pulse Echo method) showed no echoes at all for all 

tested bolts, even the bolts tested on the piers (known to be less than 7 feet long). The maximum 

range of the UT device used is over 30 feet, so it was expected that a normal bolt ofless than 7 feet 

. would echo well. The IE testing of the bolts showed clear, strong echoes from all tested bolts, with 

overall lengths of about 2 to 5 feet. The actual results are tabulated in Table 1. Sample data from IE 

and UT tests is included in Sections 4.0 and 6.0, 

The mockup testing performed in our office showed that the UT device (running at 2-5 

MegaHertz (MHZ) saw clear, strong echoes from a straight bolt, but no echoes at all from a similar 

bolt bent at 90 degrees (similar to a J-bolt) at the same length. Impact Echo tests conducted on the 

mock-ups showed clear, strong echoes from the bolt end for the straight bolt, and from the bend 

location for the J-bolt. 

These results indicate that the bolts in the abutment and pier at the tested bridge are 

apparently J-bolts of2-5 feet in length to the bend depth as shown in Table I. 
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Figure 1 Mockup of Straight Bolt and J-Bolt with UT Transducer Shown 

Figure 2 West Abutment with Tested Bolts Noted 
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TABLE I 
ANCHOR BOLT LENGTHS BASED ON IE TESTING 

Bolt 
Location 
West Abutment, Center, Bottom 

West Abutment, North, Lower 

West Abutment, North, Upper 

West Abutment, South,Lower 

West Abutment, South, Upper 

West Pier, West Side, Upper 

West Pier, West Side, Lower 

West Pier, East Side, Lower 

West Pier, East Side, Upper 

Length to Bend 
(feet) 
3.65 

3.24 

3.13 

1.67 

2.16 

4.94 

2.83 

3.07 

3.20 

- -. .",;~""''"''-.. -. 

Note: Refer to Fig. 2 for West Abutment test locations. 
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3.0 IMPACT ECHO (IE) TEST METHOD 

The Impact Echo (IE) tests were perfonned using our Olson Instruments Concrete Thickness 

Gauge (CTG), version CTG-ITF. The CTG,is a nondestructive, battery powered, handheld 

instrument nonnally used·l:'~?measuring the thickness of concrete slabs, pavements, tunnellinings:···'·"··· 

walls and other plate-like structures. It reliably measures the thickness of any type of concrete based 

on the Impact Echo principle. Since it is capable of measuring thicknesses of concrete out to over 

12 feet, it is also applicable to measuring lengths of bolts, timbers, etc. in this length range. 

The IE tests perfonned in this investigation involved hitting the nut present near or at the end 

of each bolt and identifYing the reflected wave energy with a displacement transducer in a handheld 

unit pressed against the bolt end. The resonant echoes of the displacement responses are usually not 

apparent in the time domain, but are more easily identified in the frequency domain. Consequently, 

the linear frequency spectra of the displacement responses are obtained with a Fast Fourier transfonn 

(FFT), which can be used to determine the resonant peaks. 

The relationship among the resonant frequency peaks (f), the Impact Echo compressional 

wave velocity (V) for a given shape and the test member thickness (D) is expressed in the following 

equation: 

D=V/(2 x f) (1) 

The velocity in this case is the velocity oflong-wavelength sound waves in steel. This was 

measured on our mock-up bolts at the office subsequent to the field tests. 
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4.0 SAMPLE IMPACT ECHO (IE) TEST RECORDS 

ksample IE test record from a test on a bolt on the abutment wall near the bottom center is 

presented Fig. 3. The upper trace in the figure represents the displacement response of the 

'"'''displacement transducer to the hammer impact in the time domain, whileThe'ilii.ddle and lower traces 

are the linear frequency spectra of the displacement response computed from the upper trace for a 

single impact. A compression wave velocity for steel of 16,520 feet per second (iPs) was used to 

calculate the length. This velocity was determined based on the mockup tests on steel bolts ofknown 

length. Note that this record has a single clear, sharp frequency peak, indicative of the reflection of 

wave energy from the end of the bolt (or the bend location for aJ-bolt). The peak in the frequency 

spectra is at 2,264 Hz, indicating a bolt length of 3 .65 feet. 

A pair of example records from IE tests performed on our mock-up test samples are presented 

in Figs. 4 and 5. The test data shown in Fig. 4 is from the straight bolt, while that in Fig. 5 is from 

the bent bolt (J -bolt). Again, the upper traces in the figures represent the displacement responses of 

the transducer to the hammer impact in the time domain, while the middle and lower traces are the 

linear frequency spectra of the displacement response computed from the upper trace for a single 

impact. The only peaks seen in these records are at frequencies of 5,664 Hz ( straight bolt) and 5,322 

Hz (bent bolt). These correspond to lengths ofl7.5 and 18.5 inches, which correspond to the actual 

length of the straight bolt and the bend location length of the bent bolt. This shows that the IE 

response in a J-bolt is from the bend location depth. These results also show the applicability of the 

IE method to testing both straight and J-bolt geometries. 
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5.0 ULTRASONIC TESTING (UT) TEST METHOD 

The Ultrasonic Testing (UT) tests were performed using our Krautkramer USM-25 

instrument. The USM-25 is a nondestructive, battery powered, handheld instrument normally used 

for locating flaws and measuring the thickness!.of metal members of various types based on the 

Ultrasonic Pulse Echo method. The unit can be used on very thin (less than 0.1 inches) to very 

thick/long (greater than 30 feet) members. 

For the UT tests performed in this investigation, the ends of the bolts were first ground 

smooth, then a couplant applied to the end to facilitate acoustic coupling from the transducer to the 

bolt. The transducer was pressed against the bolt end and a reading taken. The UT method is 

performed by using a single piezoelectric transducers to both generate a high frequency pulse (about 

5 MHZ) and receive any resulting echoes of the pulse. The echoes result from the generated pulse 

encountering a change in acoustic properties (such as the end of a bolt or a break) and reflecting 

back. The time required to reflect back is used to compute the depth of the reflector. This 

calculation is done automatically in the USM-25 in accordance with: 

L = (V * t)/ 2. 

Where L = length, t = time, and V = velocity. The units oflength will depend on the units used for 

velocity. 
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6.0 SAMPLE ULTRASONIC TESTING (UT) TEST RECORDS 

A sample test record from an abutment wall bolt is presented in Fig. 6. This bolt-was the 

same bolt as the one used to present the samplelE test data in Fig. 3. The test record, seen in the 

upper half of the page, is a plot of time ( or distance) on the horizontal axis versus amplitude on the 

vertical axis. Note that no echoes or reflections of any kind are visible in the record. The noise at 

the bottom of the record shows the noise floor of the data, which is the minimum visible signal 

amplitude. 

A pair of sample test records from UT tests on the straight bolt and J-bolt mock-ups are 

presented in Figs. 7 and 8. The test on the straight bolt, Fig. 7, shows a clear, strong reflection of 

the pulse at 18.19 inches (using the default velocity in the unit of 231.9 inlmillisecond). This 

corresponds to a reflection from the end of the bolt. The test on the J-bolt, Fig. 8, shows no 

reflections at all. This is similar to the result seen on the actual abutment wall tested, and supports 

the conclusion that the anchor bolts in the abutment wall are I-bolts. 
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7.0 CLOSURE 

The field portion of this NDT investigation was performed in accordance with generally 

accepted testing procedures. If additional information is developed which is pertinent to our 

investigation, please contact our office. If we can provide any additional infOImation, please call. 

Respectfully submitted, 

OLSON ENGINEERING, INC. 

/?~ Den£::' U- .-.-
Associate Engineer 

Larry D. n, P.E. 
Principal Engineer 

(1 copy faxed, 2 copies mailed) 
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COOT - Region 2 
J-25JCimarron and Bijou Interchanges 

SUMMARY 

This Value Engineering (VE) Study generated fifteen proposals. 

Caveats: 

Value Engineering Study 
December 2001 

• Cost estimates made by the VE Team are intended to reflect relative values between alternatives. 
The estimated savings identified within each proposal are based upon comparison of the proposal to 
the design basis. Therefore, as is true with all cost estimates, the savings indicated are only 
approximate. 

• Only potential savings are shown. As the proposals are implemented, additional costs or savings 
may result from redesign or modification. 

• The proposed savings represent life cycle cost savings, not just initial (capital) savings. Future 
operations, maintenance, and periodic replacement costs are all calculated into the potential life cycle 
cost savings listed. 

• Future estimated potential life cycle savings are presented on a present worth basis calculated as a 8 
percent interest rate over a 20-year expected equipment life span for asphalt paving, 30 years for 
concrete paving and 50 years for bridges (I = 8% and N = 20, 30, or 50 years). The actual life cycle 
costs will vary as a function of equipment life span and the interest rate charged for capital financing. 

• Some VE Proposals are mutually exclusive. Therefore, the potential savings are not the sum of all 
the VE Proposals presented. 

Solutions Engineering & Facililating.lnc. A 
Finai Report 1-1 



COOT - Region 2 
J-25/Cimarron and Bijou Interchanges 

PROPOSAL , 
i NO. I VE PROPOSAL DESCRIPTION 

iI P01-009 : Shift 1-25 to the east approximately 8' 
I and construct a cantilevered moment 

: 
I slab on top of the proposed 

mechanically stabilized earth (MSE) 

i 
walls to prevent further encroachment 
into the floodplain. , I Initial Est. Savings: $9, 000 

, t Future Est. Savings: $0,000 
, Total Est. Savings: $9,000 

P01-015 Reduce lane widths on local streets 
constructed by projectfrom 12 feet to 
11 feet. 

I Initial Est. Savings: $1,200,000 
, Future Est. Savings: $0,000 

i I Total Est. Savings: $1,200,000 
P01-030 ' Reduce the spacing between the ramp 

terminals at the Cimarron interchange. 
Initial Est. Savings: $2,000,000 

, 

Future Est. Savings: $0, 000 

:1 Total Est. Savings: $2,000,000 
P04-017 Use 12' HOV lanes versus 14' lanes 

Initial Est. Savings: $1,252,000 
Future Est. Savings: $0, 000 

, 
Total Est. Savings: $1,252,000 

P01-005 I Raise profile grade of 1-25 at Bijou. 
Initial Est. Savings: $2,287,000 
Future Est. Savings: $0,000 
Total Est. Savings: $2,287,000 

P01-010 Lower the profile grade of 1-25 between 
Colorado and Cimarron. 
Initial Est. Savings: $1,037,000 
Future. Est. Savings: $0,000 
Total Est. Savings: $1,037,000 

P04-008 Use double left-tum lanes for the 
southbound exit ramp at Bijou Street 
instead of triple left-tum lanes. 
Initial Est. Savings: $1,400,000 
Future Est. Savings: $0,000 

I Total Est. Savings: $1,400,000 
P01-046 I Use existing westbound Bijou bridge 

over the RR and Monument Creek and 
only replace the eastbound bridge. 
Initial Est. Savings: $4,300,000 
Future Est. Savings: $0,000 
Total Est. Savings: $4,300,000 

P02-002 Retain and rehabilitate the existing 
Bijou Street bridges over RR and 
Monument Creek 
Initial Est. Savings: $8,500,000 
Future Est. Savings: $0,000 

'i:;~ - Total Est. Savings: $8,500,000 

Final Report 1-2 

Value Engineering Study 
December 2001 

REVIEW BOARD DISPOSITION PAGE 
(See Section 8 for Comments) NO. 

Accept. 3-1 

Partially Accept. 3-4 

Reject. 3-7 

Accept. 3-9 

Accept. 3-11 

Accept. 3-14 

Reject. 3-17 

Reject 3-20 

Reject 3-22 
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COOT - Region 2 
)-2S/Cimarron.and 8ijou Interchanges 

PROPOSAL 
I VE PROPOSAL DESCRIPTION 

NO. 
P02-005 I Widen and rehabilitate the existing 

: bridges on Bijou Street over Monument 
i i Creek and the Railroad. 

! Initial Est. Savings: $7,800, 000 
I ! Future Est. Savings: $0.000 , 
jl I Total Est. Savings: $7,800,000 

P01-048 I Use an improved culvert design for 
! Fountain Creek in lieu of bridges at the 

! I Cimarron Street ramps and the main 
line I Initial Est. Savings: $3,600, 000 

.! 

. Future Est. Savings: $0, 000 
: Total Est. Savings: $3,600, 000 

11 
P03-009 I Put Cimarron St. on top of Fountain 

I I Creek by using a triple box culvert. 
I Initial Est. Savings: $1,500,000 
! Future Est. Savings: $0,000 

I 
i Total Est. Savings: $1,500.000 

P03-015 I Keep existing Cimarron Streel bridge 
I for westbound and build new eastbound 
[ bridge 
I Initial Est. Savings; $2,400,000 

Future Est. Savings: $0,000 
, Total Est. Savings: $2,400,000 

P01-028 ' Reduce the median width on Cimarron 
Street across Fountain Creek. 

I 
IMial Est. Savings: $240,000 
Future Est. Savings: $0,000 

i P01-002 
Total Est. Savings: $240,000 
Put 1-25 over Bijou by using a structure 
in lieu of fill 
Initial Est. Savings: $750,000 
Future Est. Savings: $0,000 
Total Est. Savings: $750,000 

Estimated Construction Cost at time of VE Study: 
Designer's Estimate of VE Savings{1L 

(1) After subtracting redesign costs 
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REVIEW BOARD DISPOSITION 
(See Section 8 for Comments) 

Reject. 

Reject. 

Reject. 

Reject. 

Accept. 

Reject 

$101,000,000 
$4,348,000 

I 

PAGE 
NO. 

I 
3-24 

3-27 

I 

3-31 
I 

I 
3-35 

337 

3-39 
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INTRODUCTION 

Value Engineering Study 
December 2001 

Value Engineering (VE) analysis identifies the high cost areas of a project during the early design stages . 
. The VE Study then determines less expensive alternative designs that can still be incorporated into the 
final design drawings and specifications without incurring large costs for redesign or major project delay. 
These VE proposals are substantiated with technical and economic analyses. 

PROJECT DESCRIPTION 

Over the past decade, traffic in the Pikes Peak region has substantially increased. Today, volumes on 
Interstate 25 through Colorado Springs are about three times higher than expected when the highway 
was originally built. Based upon projections, traffic will continue to increase in the years to come, 
resulting in severe congestion and traffic delays. 

These problems will be particularly evident in the old, elevated section of the interstate from the Bijou 
Street interchange through the Cimarron (Midland Expressway) interchange. The sharp, short ramps and 
narrow bridges, together with high traffic volumes, make this one of the most complex and challenging 
areas to improve. 

A variety of alternatives to improve capacity and safety for the Cimarron-Bijou segment of the interstate 
will be evaluated by the Colorado Department of Transportation (COOT). Planning and development of 
these alternatives will be lead by Wilson & Company, COOTs manager for the 1-25 Corridor, and the 
engineenng and design firm of Felsburg, Holt & Ullevig. These alternatives must be compatible with other 
planned improvements, like those now being developed for the NevadafT ejon interchange complex. 
They must also be consistent with long-term strategies to improve mobility in the 1-25 Corridor through EI 
Paso County. 

The selection of an alternative for the Cimarron-Bijou is a critical first step in the development of an 
overall plan for the entire 1-25 Corridor. That plan, which is currently being developed by COOT, will 
recommend strategies for long-term capacity and safety improvements in the 1-25 Corridor. The first set 
of these improvements, including the recommended changes for the Cimarron-Bijou area, will be 
evaluated in an Environmental Assessment that is scheduled for completion next year. 

Work will include: 

• Construction additional acceleration/deceleration lanes 
• Improving impacted portions of local streets to lessen traffic congestion at interstate on- and 

of-ramps 
• Softening the sharply curved sections of the interstate 
• Reconstructing the bridges at Cimarron Street, Bijou Street, and the interchange bridges at 

Fountain and Monument Creeks 

Several factors contribute to the planning and progress of this project. Capacity improvements to the 
interstate, which may include widening 1-25, are being determined by COOTs Environmental Assessment 
(EA) which is currently underway for the entire 1-25 Corridor throughout El Paso County. The timing of 
the EA is such that results will be known and integrated into the project's final design. 

The Cimarron-Bijou project is being coordinated with other nearby construction plans, including the City's 
Springs Community Improvements Program's (SCIP) Fountain Creek improvement, Confluence Park and 
Downtown redevelopment projects. 

Solutions Engineering & Facilitating. Inc. A. 
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ORGANIZA TION 

VE STUDY TEAM 

The following individuals are members of the VE Team: 

I VE TEAM MEMBER I FIRM 

Judy De Haven COOT - Region 2 
905 Erie Avenue 
P.O. Box 536 

II Lew Garton 

Pueblo, CO 81002 

612 Verde Avenue 

[ 
Fort Collins, CO 80524 

Marvmetta Hartwig Carter-Burgess 
216 - 16th Street Mall 
Suite 1700 
Denver, CO 80202 

Alan Prudic COOT - Region 2 
905 Erie Avenue 
P.O. Box 536 
Pueblo. CO 81002 

David Shriner Parson Transportation Group 
600 Broadway 
Suite 1700 
Denver, CO 80290 

Joseph Siccardi Figg Bridge Engineers, Inc. 
1873 S. Bellaire Street 
Suite 1025 
Denver, CO 80222 

John Vetteriing URS Greiner Woodward Clyde 
8181 E. Tufts Avenue 
Denver, CO 80237 

I FACILITATOR I FIRM 

C. Bernerd Dull, PE, CVS Solutions Engineering & 
Facilitating, Inc. 

Fred Kolano, CVS Solutions Engineering & 
Facilitating, IlJc .. 
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I TELEPHONE/E-MAIL I 
(t) 719-546-5409 
(f) 719-546-5414 
(e) judy.dehaven@dot.state.co.us 

(t) 970-484-3523 
(e) Igarton@prodigy.net 

(t) 303-820-5240, Ext. 5225 
(f) 303-820-2402 
(e) hartwigml@c-b.com 

(t) 719-546-5725 
(f) 719-546-5414 
(e) alan.prudic@dot.state.co.us 

(t) 303-863-7900 
(f) 303-863-7900 
(e) david.a.shriner@parsons.com 

(t) 303-757-7400 
(f) 303-757-0698 
(e) jsiccardi@figgbridge.com 

(t) 303-796-4639 
(f) 303-694-3946 
(e) john vetterling@urscorp.com 

TELEPHONE/E-MAIL I 
(t) 303-670-5620 
(f) 303-282-3817 
(e) bdull@solutions-engineering.com 

(t) 303-670-5620 
(f) 303-232-3817 
(e) bdull@solutions-engineering.com 

SoJutiOf1$ Et~gineering & Facilitating~ Inc. A 
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THE REVIEW BOARD 

The Review Board is comprised of the following representatives. 

REVIEW BOARD MEMBER FIRM 

Richard Annand COOT - Region 2 
Region Environmental & 
Planning Manager 

Jim Brady Wilson & Company 
Project Manager 

James Flohr COOT - Region 2 
Resident Engineer 

Dave Poling COOT - Region 2 
North Program Engineer 

Rob RefveM Felsburg Holt & Ullevig 
Project Manager 

City of Colorado Springs 

Value Engineering Study 
December 2001 

TELEPHONEJE-MAIL 

(t) 719-546-5410 
(f) 719-546-5414 
(e) richard.annand@dot.state.co.us 

(t) 303-297-2976 
(f) 303-297-2693 
(e) jbrady@co.wilson.com 

(t) 719-634-22323 
(f) 719-632-2172 
(e) james.fiohr@dot.state.co.us 

(t) 719-634-2323 
(f) 719-632-2172 
(e) dave.poling@dot.state.co.us 

(t) 303-721-1440 
(f) 303-721-0832 
(e) rob.refvem@fhueng.com 

(t) 
(f) 
(e) 

The Review Board may decide upon the status of the VE proposals one of four ways: 

1. Accept the oroposed alternative as it stands. This will require the design team to implement the 
accepted proposed altemative. Those individuals comprisitlg the Review Board are expected to have 
this authority for their respective organization. 

2. Accept the proposed alternative with modifications. This disposition is similar to item 1 but with some 
changes imposed by the Review Board. 

3. Decline the proposed alternative altogether. This disposition is obvious but proper reasoning must be 
given for the final report. 

4. Table the proposed alternative for further study or information gathering. This is the least desirable of 
the options since it delays progress; however, practicality sometimes deems it necessary. If a 
proposed alternative is tabled, it is wise to assign responsibilities to resolve the issue(s), assign a 
schedule for resolution, and set a decision tree. 

Solutions Engineering & Facilitating, Inc. A 
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METHOD OF THE VE STUDY 

Information 

Creative 

Analysis 

Development 

Presentation & 
Report 

Final Report 

VE ANALYTICAL PROCESS 

PROCEDURE INVOLVED 

The VE Team reviewed the existing design to identify basic functions where 
effectiveness could be improved or potential cost savings could be significant. 
These basic functions were organized into a Function Analysis Systems Technique 
(FAST) diagram. FAST diagrams serve as tools to help the VE Team visualize the 
functions that different portions of a project must perform. The FAST diagrams set 
priorities for analysis and for assessing the compatibility of alternatives with the total 
project design package. 

The VE Team selected the basic functions for further analysis on the basis of cost 
and potential for improvement. Formal brainstorming sessions generated as many 
alternative methods as possible for achieving the selected basic functions. 

Analysis was performed by first passing or failing the brainstormed ideas, then 
combining or grouping similar ideas. The VE Team as a whole then discussed and 
recorded the relative advantages and disadvantages of each idea. The ideas 
surviving these discussions were selected as candidates for further development by 
individual team members. 

A detailed technical examination followed, including specific quantities, costs, and 
calculations for ideas shown to have potential for significant savings. An economic 
analysis of technically feasible alternatiVes was made. Ideas that passed the 
technical and economical analyses and, in the opinion of the VE Team should be 
incorporated into the design, were prepared as formal proposals. 

All ideas, calculations, and cost analyses were recorded during the VE process and 
were compiled to provide support to this document. 

Solutions Engineering & FaCl7itating. Inc. A 
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Value Engineering Study 
December 2001 

VALUE ENGINEERING PROPOSAL NO. 01-009 I 
SUMMARY PROPOSAL DESCRIPTION: 

Shift 1-25 to the east approximately 8 feet and construct a cantilevered moment 
slab on top of the proposed mechanically stabilized earth (MSE) walls to prevent 
further encroachment into the floodplain. 

Estimated potential savings: 

Discussion: 

Initial: 
Future: 
Total: 

$ 9,000 
$ 0,000 
$ 9,000 

Shifting 1-25 by 8 feet will narrow the right-of-way requirements along. the west 
side by the same 8 feet. The retaining walls on the east side can remain in their 
present location and the shoulder of 1-25 and the ramps will be cantilevered over 
the floodplain. 

Related Ideas: 

N/A 

Solutions Engineering & Facilitatingslnc. A 
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Idea Number: 01-009 
EVALUATION. 

Value Engineering Study 
December 2001 

Idea Description: Shift 1-25 to the east approximately 8 feet and construct a 
cantilevered moment slab on top of MSE walls. 
Advantages: 
1. Reduces right-of-way takes on west side of 1-25 
2. Possible geometry improvements using curve flattening 
3. No additional impact to floodplains. 
Disadvantages: 
1. More complex construction and durations 
2. Increased infrastructure. 
3. Potentially higher maintenance costs. 
4. Sign bridges must be located off of cantilever sections 
Risks: 
1. Structure analysis may require MSE walls to be converted to cast-in-place. 
Conclusion: 
IX] Propose this idea o Propose this idea as a Supplemental Recommendation o Do not propose this idea because 

Calculations and/or Discussion: 

A concrete moment slab will be required over the top of the MSE retaining wall to allow 
for an 8-foot cantilever. This cantilever will be required where retaining walls have been 
identified in the concept design-along the east side of 1-25 except adjacent to 
Confluence Park where the floodplain will be allowed to be increased. The moment 
slab cost is an added cost; however, there will be reduced unreinforced concrete 
pavement where the moment slab is constructed and a net height reduction in MSE wall 
of approximately one foot. This concept allows the right-of-way (ROW) to be reduced 
by approximately 8 feet along the entire west side of 1-25. 

Moment Slab Cost = 1.55cyllf @ $300/cy = 
Unreinforced Pavement (20'width) = 2.22 SYlif @ $35/sy = 
Reduced MSE Wall (1' high) = 1sfllf@ $45/sf = 

Net cost addition per linear foot = $465 - $77 - $45 = 

$46511f 
$77l1f 
$45/lf 

$ 343/1f 

Total cost of cantilever section = $343 x 2,500 If Wall = $857,500 

Solutions ;=.'Jgin.:;ering & Fad/itatin!h Jnc. A. 
Final Report 3-2 
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ROW area saved = 9,000 If x 8' wide = 72,000 sf 

Total ROW cost savings = 72,000 @ $121sf = $864,000 

Net cost of savings of cantilever section = $6,500 

PE, CE, and Contingency @ 35% = $2,275 

Total Savings = $9,000 

Value Engineering Study 
December 2001 

Solutions Engineering & FaCl7itating, Inc. A 
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Value Engineering Study 
December 2001 

VALUE ENGINEERING PROPOSAL NO. 01-015 I 
SUMMARY PROPOSAL DESCRIPTION: 

Reduce lane widths on local streets constructed by project from 12 feet to 11 
feet. 

Estimated potential savings: 
Initial: 
Future: 
Total: 

$ 1,200,000 
$ 0,000 
$ 1,200,000 

Discussion: 

ii-foot lanes would result in significant savings in pavement and bridge costs 
with only a 3.3% reduction in local street capacity. 

Related Ideas: 

Solutioos Engineering &. F2::ilitating. Inc. A 
Final Report 3-4 
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Idea Number: 01-015 
EVALUATION 

Value Engineering Study 
December 2001 

Idea Description: Reduce lane widths on local streets constructed by project 
from 12 feet to 11 feet. 
Advantages: 
1. Reduced pavement quantities 
2. Reduced bridge quantities 
Disadvantages: 
1. Slight reduction in capacity 
2. Variation from City standards 
Risks: 
1. None noted. 
Conclusion: 
[g] Propose this idea o Propose this idea as a Supplemental Recommendation o Do not propose this idea because 

Calculations and/or Discussion: 

The Highway Capacity Manual estimates that 11-foot lanes have 96.7% of the capacity 
of 12-foot lanes (Table 9-5). 

Final Report 

TABLE 9--5 ADJUSTMENT FACTOR FOR AVERAGE LANE 

WIDTH if.) 

A V£RAGE LANE 

WIDTH, W(FT) 

8 
9 

10 
il 
12 
13 
14 
15 
16 

LANE WIDTH 

FAcroa.../.. 

0.867 
0.900 
0.933 
0.967 
1.000 
1.033 
1.067 
LlOO 
Ll33 

W-12 
NOTE: 1.. = I + ~ W;:: 8 (if W> 16. a rwo-hme analysis may be 

~). 

Solutions Engineering & FaciI_ng, Inc. A. 
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BRIOOES Reduced Unit Cost 
Length Width . Area (SF) Cost Savings 

Cimarron over Creek 310 5 -1550 115 178,250 
Bijou over 1-25 235 7 1645 85 139,825 
Bijou over crkIRR 500 6 3000 120 360,000 

1-25 over Cimarron' 8 150 1200 100 120,000 

Total 798,075 

'For 1-25 Bridge over Cimarron, length is reduced Vlk!ilewdth stays the same 

PAVEMENT Reduced 
Length Width 

Cimarron Ave 1900 6 
Bijou Street 1250 6 
Total 

EARTHWORK 
Depth 

Cimarron 1900 2 
Bijou Street 1250 5 

TOTAL SAVINGS 
Markup for PE, CE & Contingency 

Total Project Savings 

3-6 

Unit 
Area (SY) Cost 

1266.667 
833.3333 

Unit 
Vo/(CY) Cost 

844.4444 
1388.889 

35 
35 

10 
10 

0.35 

Cost 
Savings 

44,333 
29,167 
73,500 

Cost 
Savings 

8,444 
13,889 
22,333 

893,908 
312,868 

1,206,776 

Solutions Engineering & Facilitating Inc. A 
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Value Engineering Study 
December 2001 

VALUE ENGINEERING PROPOSAL NO. 01-030 I 
SUMMARY PROPOSAL DESCRIPTION: 

Reduce the spacing between the ramp terminals at the Cimarron interchange. 

Estimated potential savings: 
Initial: 
Future: 
Total: 

$ 2,000,000 
$ 0,000 
$ 2,000,000 

Discussion: 

Narrowing ramp spacing allows moving ramps closer to freeway and reducing 
right-ot-way takes on west side. Reduced spacing has slight reduction in 
capacity, but intersections would still operate at LOS C or better in 2020. 

Related Ideas: 

Solutions Engineering & Facilitating, Inc. A 
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Idea Number: 01-030 

EVALUATION 

Value Engineering Study 
December 2001 

Idea Description: Reduce the spacing between the ramp terminals at the 
Cimarron interchange. 
Advantages: 
1. Reduced right-of-way requirements. 
2. Redused cleanup of contaminated property. 

Disadvantages: 
1. Potential increased street width under structure 
2. Potential increased structure length 
3. Potential increased width of Cimarron bridge over Fountain Creek 
4. Potential for walls between 1-25 and ramps. 

Risks: 
1. None noted. 
Conclusion: 
[8J Propose this idea 
o Propose this idea as a Supplemental Recommendation 
o Do not propose this idea because 

Calculations and/or Discussion: 

Narrowing ramp spacing allows moving ramps closer to freeway and reducing right-of
way takes on west side. Reduced spacing has slight reduction in capacity, but 
intersections operate at LOS C or better. 

Right-of-way Cost Savings 

Parcel 23 
Parcel 24 
Parcel 30 

TOTAL 

Est. Reduction Cost 
in Land Takes 

14000 
1512 

900 

168,000 
18,144 
10,800 

Est. Reduction Cost (from Total 
in Bldg. Takes R.O.W. est.) 

11239 
8910 

1,011,510 
801,900 

1,179,510 
820,044 

10,800 

2,010,354 

Reduction in Land Takes was estimated based on the decrease in partial takes from the 
project ROW estimate. 

Reduction in Building Takes was estimated from the estimate for the relevant buildings 
in the project ROW estimate. 

Solutions Engi~f;ing l? FaciJitating~ Inc. A 
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Value Engineering Study 
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VALUE ENGINEERING PROPOSAL NO. 04-017 I 
SUMMARY PROPOSAL DESCRIPTION: 

Use 12-foot HOV lanes versus 14-foot lanes. 

Estimated potential savings: 
Initial: 
Future: 
Total: 

$ 1,100,000 
$ 0,000 
$ 1,100,000 

Discussion: 

This proposal would eliminate the buffer between the general traffic lanes and 
the HOV lanes. This could potentially reduce the efficiency of HOV operations 
when the general traffic lanes are stopped. 

Related Ideas: 

SR 04-016 
SR 04-018 

Final Report 

Use 16-foot HOV lanes versus 14-foot lanes 
Restripe HOV/Shoulder for 8-foot buffer 

Solutions Engineering & Fadiilating,lnc. A 
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EVALUATION. 
Idea Number: 04-017 
Idea Description: Use 12-foot HOV lanes versus 14-foot lanes. 
Advantages: 
1. Reduced infrastructure cost 
2. Reduced ROW impacts 
Disadvantages: 
1. Potentially less efficient HOV operation 
Risks: 
1. Reduced HOVoperations 
Conclusion: 
[S] Propose this idea o Propose this idea as a Supplemental Recommendation o Do not propose this idea because 

Calculations and/or Discussion: 

Pavement sq yd $ 35.00 4,356 $ 152,444,44 
Reduced ROW sq It $ 12.00 39200 $ 470,400.00 
Bridges 

Bridge at Bijou sq It $ 85.00 520 $ 44,200.00 
Bridge at Cimarron sq It $ 100.00 1600 $ 160,000.00 

Bridge at Colorado Ave. sq It $ 100.00 1000 $ 100,000.00 

Subtotal $ 927,044,44 

PE, CE, Contingency@35% $ 324,465.56 

Total savings $ 1,251,510.00 

Value Engineering Study 
December 2001 

SoJutions Engineering & Facilitating, Inc. A 
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VALUE ENGINEERING PROPOSAL NO. 01-005 I 
SUMMARY PROPOSAL DESCRIPTION: 

Raise profile grade of 1-25 at Bijou. 

Estimated potential savings: 
Initial: 
Future: 
Total: 

Discussion: 

$ 2,300,000 
$ 0,000 
$ 2,300,000 

Raising the grade can be accomplished by using a 5-foot depth structure instead 
of the proposed 8-foot depth structure (see SR01-020 for depth of bridge). This 
will also eliminate the need to stabilize the subgrade in the existing roadway. 
The 1-25 grade may be raised more if the profile of Bijou Street west of 1-25 to 
North Spruce Street can be raised. There are business approaches in this area 
and not enough information to evaluate this. Evaluating this is recommended. 

SR02-025 has a method to raise the 1-25 profile also. 

Related Ideas: 

SR01-020 Minimize the depth of 1-25 Bijou Bridge by using different type of 
structure. 

SR02-025 Build concrete retaining walls and abutment so you do not have to 
modify the length of the Bijou/l-25 bridge. 

Solutions Engineering & FacHilaJing.lnc. A 
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EVALUATION 
Idea Number: 01-005 
Idea Description: Raise profile grade of 1-25 at Bijou. 
Advantages: 
1. 1-25 gcade above flow line of Monument Creek. 
2. Improves gravity flow to drain interchange. 
3. Less earthwork quantities. 
4. Eliminate the need to stabilize 1/3 of subgrade. 
Disadvantages: 
1. Design speed 60 mph 
Risks: 
1. None noted. 
Conclusion: 
[gJ Propose this idea 
o Propose this idea as a Supplemental Recommendation 
o Do not propose this idea because 

Calculations and/or Discussion: 

Value Engineering. Study 
December 2001 

Raise PVI 3 feet at Bijou Station 121+40; leave the PVI north of Bijou Station 132+00 
and Colorado at Station 109+00. Reduce excavation and retaining wall height 3 feet 
Station 113+00 to 125+00. Wilson & Co. estimate - Station 117+50 to 129+00 
stabilization cost $800,000, construction dewatering $800,000, cofferdam $1,300,000, 
and underdrain system $500,000 for a total of $3,400,000. 

Earthwork: 1,200' x 3' x 180' (average width)/21 = 24,000 cy x $10 = $240,000 

Retaining wall 1 ,200' x 3' = 3,600 sf x 2 (both sides) = 7,200 sf x $45 = $324,000 

Estimate 1/3 of above Wilson cost: $3,400,000/3 = 

Total: 

Plus PE, CE, and contingencies at 35%: 

$1,130,000 

$1,694,000 

$2,287,000 

Solutions E1pineering & Facilitating Inc. A 
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LIFE CYCLE COST ANALYSIS 
PROJECT LIFE (IN YEARS :aJ INTEREST :8.000/, 

UK'li. (;U>J,. 
OR AlTERNATIVE ALTERNATIVE 

ONLY SAVINGS ''A" COSTS "8" COSTS 
INITIAL COSTS: 
BASE COST: 
OTHER ·'NrriAi:cDSTS:· 

.~.---"'-
.. 

ElTtJankrrent--- . '--~-- $720.O:XJ.oo $400.=00 
. .. 

~~ngwall 1--o$<l270.ooo,oo $4.446.000.00 r-' Wilson c.Q~~@ze SUbgrade~dewa1Er-etC) --- $3.4o:J,000.00 $2.270000.00 

-' 
. - --. .•. _-_.-." . •. - - .. 

- -- - ----_. ._-_. 

SiJiJiOTAL INITIAL COSTS: $8,800.cXnoo $7.196.000.00 
~GLE EVENT FUTURE COSTS ... 
YSAR (frp_~ .. base ~ar): .. ___ . ___ . -- -_ .. .. --r-
~r .. .. 

~: 
"gST: . _. .. . -_.-.- . . . __ . ~ ... 
YEAR: 

~r Y.EAR: .. . _- .---_ .. -- _._. - 1-'-' ._- _ .. 
COST: 
SALVAGE VALUE: 
I1fifjfS'ENT WORTH OF REPLACEMENT COSTS: 
ANNUAl COSTS •.. _--_._- .. '--r--- .. .' 
MAINTENANCE COSTS: 
~RAijQNS COSTS: . 

.. ._-_. .._-- . - --.. ---. 
ENERGY COSTS: .. ... . . 
OTHER .ANN"l!!IL.J;QSTS:. _._-_._- ...• . . .. . . 

. 
- .- ._---_ ... -- . " .• _. - -- .. _-~. 

SUBTOTAL ANNUAL COSTS: 
PRESENT WORTH OF ANNUAL COSTS: 
NET PRESENT VALUE $8,SSUOOO.OO $7.196.000.00 
T or AI.. SAVi'NGS (Offond - citerndive $1,694-000.00 

CAPITAL SAVINGS $1,~.CXXl.CXJ 
FUTURE SAVINGS Sll.CXJ 

NOTE: !'ems in Italics are calcula'ed 

Value Engineering Study 
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ALTERNATIVE 
"C" COSTS 

. 
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Value Engineering Study 
Oecemhe( 2001 

VALUE ENGINEERING PROPOSAL NO. 01-010 I 
SUMMARY PROPOSAL DESCRIPTION: 

Lower the profile grade of 1-25 between Colorado and Cimarron. 

Estimated potential savings: 
Initial: 
Future: 
Total: 

Discussion: . 

$ 1,000,000 
$ 0,000 
$ 1,000,000 

Lowering the profile grade will decrease embankment, shorten the height of 
retaining walls, and may reduce ramp grades. See SR01-020 for bridge depth of 
5 feet instead of the proposed 8 feet for the Bijou bridge. The Cimarron bridge 
has spans similar to the Bijou bridge. 

Related Ideas: 

SR01-020 

P03-009 
P01-048 

Final Report 

Minimize the depth of 1-25 Bijou bridge by using different type of 
structure 
Move Cimarron on top of Fountain Creek 
Use an improved culvert design for Fountain Creek in lieu of bridges 
at the Cimarron Street ramps and the mainline 

SoIudons Engineering & Facilitating.. Jnc. A. 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Idea Number: 01-010 
EVALUATION· 

Value Engineerjng Study 
December 2001 

Idea Description: Lower 1-25 profile grade south of Cimarron to Colorado. 
Advantages: 
1. Reduce height of retaining wall. 
2. Less earth work. 
3. May flatten ramp grades. 
Disadvantages: 
1. Design speed (60mph) same as Colorado to Bijou 
Risks: 
1. None noted. 
Conclusion: 
~ Propose this idea 
o Propose this idea as a Supplemental Recommendation 
o Do not propose this idea because 

Calculations and/or Discussion: 

Lower PVI 3 feet at Cimarron Station 89+00; leave PVI south of Cimarron at Station 
80+00 and PVI at Colorado Station 109+00. Retaining wall Station 92+00 to 105+00 
can be decreased by 3 feet. Embankment will be decreased 3 feet Station 80+00 to 
Station 105+00. 

Embankment: 2,500' x 3' x 150'/27 = 41 ,667 cy x $10 = 

Retaining walls: 1,300' x 3' = 3,900 sf x 2 = 7,800 sf x $45 = 

Total 

$417,000 

$351,000 

$768,000 

Plus PE, CE, and contingencies of 35% $1,037,000 

So/woos Engineering & Facilitating, Inc. A 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Value Engineering Study 
December 2001 

LIFE CYCLE COST ANALYSIS 
PROJECT LIFE (IN YEARS :3J INTEREST :8.CX% 

U"''''O~U'' '" 
ALTERNATIVE ALTERNATIVE ALTERNATIVE 

ONLY SAVINGS "A" COSTS ''8" COSTS "C" COSTS 

INITIAL COSTS: 
BASE COST: 
OTHER INITIAL COSTS: 
ErrtJanknEn~ . .. _._. ._-- - _13.1OOCaJ.00 $2,6S3.CaJ.oo 
Retainlllg w~.!! ._- _. __ ._- - _ •. $6,7O:l,CaJ.00 $6,349,CaJ.00 . -_ .. -
- --. 
.- --
-
_. ._. 

--~.-- .--. -- _. .. 
SUBTC)! -\: TNITlJ,L COS7"S: $9,s::xJ.CaJ.OJ $9,032.CaJ.cXf 
SINGLE EVENT FlIIYRE COSTS ." - -. - .. - ------r- ._.---
YEAR (tru~_b?se ye~~): - -- _. .. ---
COST: 
YEAR: 
COST: 
YEAR: _. . ---_ ... -- -- - . --.-
COST: .. _. ----_.- - - .- ... -
YEAR: . 
COST: 
SALVAGE VALUE: 
PRESE NT WORm OF R5PLACEMENT COSTS: 
ANNUAL COSTS 
MAINTEN.~NCE COSTS: .--_ .. -- - - . 1-. ._ .. ---
OPERATIONs COSTS: 
ENERGY COSTS:-' 

. _ .. - --- ... 

OTHER ANNUAL COSTS: 

_. 
-. 

... _ .. "- . .. - r---
SiJfjTO TAL ANNUAL COSTS: 
PRESENT WORTH OF ANNUAL COSTS: 
NET PRESENT VALUE $9,s::xJ.CaJ.oo $9,(l32.CaJ.OJ 
Tor AL SAVINGS (aic:jnd • etternciive) $768,CaJ.oo 

CAP(T AL SAVINGS r-- - .. $768,CaJ.oo - . _. ---- .- .. 
FUTURE SAVI,vGS ro.oo 

NOTE: I\'n~ In IBlics are calculatxt i 

Solutions &,gineering & Facilitafing, Inc. A 
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COOT - Region 2 
!-25/Cimarron and 8ijou interchanges 

Value Engineering Study 
December 2001 

VALUE ENGINEERING PROPOSAL NO. 04-008 , 

SUMMARY PROPOSAL DESCRIPTION: 

Use double left-turn lanes for the southbound exit ramp at Bijou Street instead of 
triple left-turn lanes. 

Estimated potential savings: 
Initial: 
Future: 
Total: 

$ 1,400,000 
$ 0,000 
$ 1,400,000 

Discussion: 

Related Ideas: 

Final Report 

P02-002 Retain and rehabilitate the existing Bijou Street bridges over railroad 
and Monument Creek. 

Solutions Engineering & Facilitating~ Inc. A 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Idea Number: 02-008 

EVALUATION· 

. 

Value Engineering .Study 
December 2001 

Idea Description: Use double left-turn lanes for the southbound exit ramp at 
Bijou Street instead of triple left-turn lanes. 

Advantages: 
1. Reduced structure width over 1-25 
2. Reduced pavement width on ramp 
3. Reduced structure requirements for Bijou Street 
4. Better driver understanding/consistent with driver expectations. 

Disadvantages: 
1. Lower capacity for interchange intersection. 

Risks: 
1. Future volumes significantly greater than the 2020 forecasts could lead to 

interchange failure. 

Conclusion: 
~ Propose this idea o Propose this idea as a Supplemental Recomme"dation o Do not propose this idea because 

Calculations and/or Discussion: 

The original analysis of the tight diamond with double left turns indicated a LOS E on 
the east side and LOS 0 on the west side during the AM peak. A signal optimization 
and analysis indicates that the double left-turn lane can be operated at levels-of-service 
in the C/O range with optimized signal timing. 

Solutions Engineering & Facilitating. Inc. A 
Final Report 3-18 



CDOT - Region 2 
J-25/Cimarron and Bijou Interchanges 

BRIDGE COSTS 

Bijou over RRfcreek 
Bijou over 1-25 

PAVEMENT 
Bijou 21ane easbnd 
Southbound off-ramp 

Length Width 
500 
235 

Length Width 
1250 
400 

Value Engineering Study 
December 2001 

Unit Savings 
Area(SF) Cost 

12 6000 
12 2820 

Unit 
Area (SY) Cost 

12 1666.667 
12 533,3333 

Unit 

120 
85 

35 
35 

$720,000.00 
$239,700.00 

Savings 

$58,333.33 
$18,666.67 

Savings 
EARTHWORK Length Area (SF) Vol (CY) Cost 
WB approach 300 72 800 10 $8,000.00 
EB departing 500 72 1333.333 10 $13,333.33 
West of 1-25 450 24 400 10 $4,000.00 
Southbound off-ramp 400 30 444.4444 10 $4,444.44 

Total $1,066,477.78 
Markup for PE, CE & Contingency 0.35 $373,267.22 

Project Savings $1,439,745.00 

Solutions Engineering & FacDitating. Inc. A 
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COOT - Region 2 Value Engineering Study 
December 2001 1-25/Cimarron and Bijou Interchanges 

VALUE ENGINEERING PROPOSAL NO. 01-046 f 

SUMMARY PROPOSAL DESCRIPTION: 

Use_existing westbound Bijou bridge over the railroad and Monument Creek and 
only replace the eastbound bridge. 

Estimated potential savings: 
Initial: 
Future: 
Total: 

$ 4,300,000 
$ 0,000 
$ 4,300,000 

Discussion: 

Westbound structure was built in 1958. It has 23 feet of vertical clearance, which 
is adequate for an existing bridge and it is structurally sufficient. If the westbound 
structure does not need to be replaced, there will be a construction savings of 
$3,390,000. Allocating $200,000 to rehabilitiate the existing westbound bridge 
leaves a net savings of $3,190,000. Including a markup for CE, PE, and 
contingencies yields a project savings of $4,300,000. 

Related Ideas: 

SR01-019 
P02-002 

P02-005 

SR01-036 

Final Report 

Better definition of railroad requirements. 
Retain and rehabilitate the existing Bijou Street bridges over 
railroad and Monument Creek. 
Widen and rehabilitate the existing Bijou Street bridges over 
railroad and Monument Creek. 
Bridges disconnected 

Solutions Engineering & FaciJitatlng, Jnc. A 
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COOT - Recion 2 
1-25/Cimarr;n and Bijou Interchanges 

Idea Number: 01-046 
EVALUATION 

Value Engineering Study 
December 2001 

Idea Description: Use existing westbound Bijou bridge over the railroad and 
Monument Creek and only replace the eastbound bridge. 
Advantages: 
1. Significant reduction in structure replacement. 
2. Reduced project cost. 
Disadvantages: 
1. Reduced cross section westbound. 
Risks: 
1. Existing bridge will have a shorter life expectancy than a new bridge. 
Conclusion: 
[g) Propose this idea 
o Propose this idea as a Supplemental Recommendation 
o Do not propose this idea because 

Calculations and/or Discussion: 

Westbound structure was built in 1958. It has 23 fee! of vertical clearance, which is 
adequate for an existing bridge and it is structurally sufficient. Not replacing the 
westbound structure will save $3,390,000 (based on the project cost estimates). 
Allocating $200,000 to rehabilitate the existing westbound bridge leads to a net 
construction savings of $3,190,000. Including a markup for CE, PE, and Contingencies 
yields a project savings of $4,300,000. . 

Solutions Engineering & FaciUtating, Inc. A 
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CDOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Value Engineering Study 
December 2001 

VALUE ENGINEERING PROPOSAL NO. 02-002 I 
SUMMARY PROPOSAL DESCRIPTION: 

Retain and rehabilitate the existing Bijou Street bridges over railroad and 
Monument Creek. 

Estimated potential savings: 
Initial: 
Future: 
Total: 

Discussion: 

$ 8,500,000 
$ 0,000 
$ 8,500,000 

Rehabilitating the existing structures and retaining them will cost approximately 
$500,000 versus $6,800,000 (in construction costs) to replace them. With the 
markup for PE, CE, and contingencies the project savIngs is $8,500,000. This 
proposal is contingent on the existing ianeage being sufficient. 

Related Ideas: 

SR01-019 
P01-046 

P02-005 

P04-008 

Final Report 

Better definition of railroad requirements 
Use existing westbound Bijou bridge over the railroad and 
Monument Creek and only replace eastbound bridge. 
Widen and rehabilitate the existing Bijou Street bridges over 
railroad and Monument Creek. 
Use double left-turn for southbound exit ramp at Bijou Street 
instead of triple left tum. 

Solutions Engineering & Facilitatjng Inc. .Ii!:. 
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CDOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Idea Number: 02-002 

EVALUATION 

Value Engineering Study 
December 2001 

Idea Description: Retain and rehabilitate the existing Bijou Street bridges over 
railroad and Monument Creek. 
Advantages: 
1. Simplified construction 
2. Reduced project GOSt. 
3. Reduced construction in Monument Park 
Disadvantages: 
1. Reduced cross section width (2-lanes). 
2. Substandard clearance over railroad. 
Risks: 
1. Existing bridges will have a shorter service life than new bridges. 
2. Requires 2-lane left at S8 off ramp. 
Conclusion: 

fZJ Propose this idea 
0 Propose this idea as a Supplemental Recommendation 
0 Do not propose this idea because 

Calculations and/or Discussion: 

Westbound structure was built in 1958. It has 23 feet of vertical clearance, which is 
adequate for an existing bridge and it is structurally sufficient. The eastbound structure 
was built in 1937. It is also structurally sufficient, but functionally obsolete. This 
structure .ooly has about 21 feet of clearance. Not replacing these structures will save 
$6,780,000. Allocating $500,000 to rehabilitiate the existing bridges leads to a net 
savings of $6,280,000 in construction costs. With the markup for PE, CE, and 
contingencies the project savings is $8,500,000. 

This proposal is dependent on reducing the eastbound lanes to two (P04-008). A 
related proposal calls for widening the existing bridges (P02-005). 

Solutions Engineering & Facilitating. inc. A 
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COOT - Region 2 Value Engineering.Study 
December 2001 1-25/Cimarron and Bijou Interchanges 

VALUE ENGINEERING PROPOSAL NO. 02-005 r 

SUMMARY PROPOSAL DESCRIPTION: 

Widen and rehabilitate the existing bridges on Bijou Street over Monument Creek 
and the railroad. 

Estimated potential savings: 
Initial: . 
Future: 
Total: 

$ 7,800,000 
$ 0,000 
$ 7,800,000 

Discussion: 

Widening the existing structures to meet the laneage requirements, and 
rehabilitating them, will provide substantial cost savings. A related proposal 
(P02-002) rehabilitates the bridges, but does not widen them. 

Related Ideas: 

SR01-019 
P01-046 

P02-002 

Final Report 

Better definition of railroad requirements 
Use existing westbound Bijou bridge over the railroad and 
Monument Creek and only replace eastbound bridge 
Retain and rehabilitate the existing Bijou Street bridges over 
railroad and Monument Creek 

Solutions Engineering & Fadlilatlng, Inc. A. 
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COOT - Region 2 
1-25/Clmarron and 8ijou Interchanges 

Idea Number: 02-005 

EVALUA nON. 

Value Engineering Study 
December 2001 

Idea Description: Widen and rehabilitate the existing bridges on Bijou Street 
over Monument Creek and the railroad. 
Advantages: 
1. Reduced construction cost 
2. Simp lied construction 
3. Reduced construction in Monument Park 
4. Reduced construction impacts to traffic. 
Disadvantages: 
1. Reduced cross section width 
2. Substandard clearance over railroad. 
Risks: 
1. Existing bridges will have a shorter service life than new bridges. 
Conclusion: 
[8J Propose this idea 
o Propose this idea as a Supplemental Recommendation 
o Do not propose this idea because 

Calculations and/or Discussion: 

·"U . .. 
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COOT - Region 2 
J-25/Cimarron and Bijou Interchanges 

Remove slab 
Remove sidewalk 
Add two girder lines 360#/ft"483"2"1.00$1# 
Concrete deck 8"112"483"8'/27*300 
Rebar 250#/yd*2576/9 
Rehab (upgrade rail, street, general) 
TOTAL 

ORIGINAL BRIDGE COST 
NETCONSTRCTION SAVINGS 
Markup for PE, CE, & Cant. 
Total Project Savings 

$50,000 
$50,000 

$350,000 
$28,500 
$12,000 

$500,000 
$990,500 

$6,780,000 
$5,789,500 
$2,026,325 
$7,815,825 

Value Engineering Study 
December 2001 

SoIu1ions Engineering & Facilitating, inc. fa 
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CDOT - Region 2 Value Engineering Study 
December 2001 1-25/Cimarron and Bijou Interchanges 

VALUE ENGINEERiNG PROPOSAL NO. 01-048 I 
SUMMARY PROPOSAL DESCRIPTION: 

Use an improved culvert design for Fountain Creek in lieu of bridges at the 
Cimarron Street ramps and the main line. 

Estimated potential savings: 
Initial: 
Future: 
Total: 

$ 3,600,000 
$ 0,000 
$ 3,600,000 

Discussion: 

Evaluating the crossing of US 24 over Fountain Creek, the opening seems to be 
only about 500 square feet which means, that at the time of high water during the 
100-year storm event, Fountain Creek is out of its banks. It thus seems 
reasonable to consider using a closed system. A closed system will not solve the 
problem, but will not exacerbate it and may actually mitigate it. The calculations 
are, of course, rather preliminary but indicate that the solution is viable. It would 
appear that one might be able to accomodate the 100-year flood in a closed 
sys~em. 

Related Ideas: 

Solutions Engineering & FacjJJtatjng,inc. A 
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CDOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Idea Number: 01-048 
EVALUATION 

-

Value Engineering Study 
December 2001 

Idea Description: Use improved inlet culvert for Fountain Creek in lieu of bridges 
at the Cimarron st. ramps and the mainline. 
Advantages: 
1. Eliminates need for ramp structures 
2. Provides opportunity to reclaim land in backwater area of Fountain Creek 

overflow to be left in open space condition. This assumes COOT will 
purchase properties in this backwater area. If not, the area can be reclaimed 
by its owners. 

3. Allows shortening of the mainline 1-25 bridges 
4. Provides opportunity to redirect Fountain Creek in a more hydraulically 

efficient manner at its confluence with Monument Creek 
Disadvantages: 
1. Does not eliminate existing problem of Fountain Creek flooding, but does 

improve the existing condition. 
2. May require a 404 permit although any activity in the creek may require such 

a permit; e.g., ramp and mainline bridges 
3. May require revision of FEMA mapping 
Risks: 
1. Potential danger for people to be drawn into the culvert 
2. May require some movement of the confluence of the two creeks although 

the confluence as it exists is not as precise as depictede on the plans for the 
project. 

Conclusion: 
~ Propose this idea o Propose this idea as a Supplemental Recommendation o Do not propose this idea because 

Calculations and/or Discussion: 

The cost savings includes a 35% factor for PE, CE, and Contingencies and the factor 
was not applied to Right-of-Way. (ROW not applicable to this proposal.) 

Solutions Engineering & Facirdating,lnc. A 
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December 2001 !-25/Cimarron and Bijou Interchanges 
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Value Engineering Study 
December 2001 
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CDOT - Region 2 
!-25/Cimarron and Bijou Interchanges 

Value Engineering Study 
December 2001 

VALUE ENGINEERING PROPOSAL NO. 03-009 I 
SUMMARY PROPOSAL DESCRIPTION: 

Put Cimarron S1. on top of Fountain Creek by using a triple box culvert. 

Estimated potential savings: 
Initial: 
Future: 
Total: 

Discussion: 

$ 1,500,000 
$ 0,000 
$ 1,500,000 

This proposal looked at reducing the overall length of the 1-25 bridges at 
Cimarron and Fountain Creek by realigning Cimarron (to the north) on top of 
Fountain Creek. This proposal is economical if a box culvert can be used for 
Fountain Creek as described in proposal 01-048. 

Related Ideas: 

SR03-006 
P01-048 

Final Report 

Retain flood upstream of 1-25 
Use an improved culvert design for Fountain Creek In lieu of 
bridges at the Cimarron S1. ramps and mainline 

Solutions Engineering & Facirdating. Inc. A 
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CDOT - Region 2 
!-25/Cimarron and Bijou Interchanges 

EVALUATION 
Idea Number: 03-009 -

Idea Description: Put Cimarron St. on top of Fountain Creek. 
Advantages: 
1. Reduces the 1-25 bridge spans 
2. Eliminates the ramp bridges (combined with Fountain Creek). 
Disadvantages: 
1. Requires additional bridge for Fountain Creek or Box Culvert 

Value Engineering Study 
December 2001 

2. 1-25 bridges would need to be long enough to accommodate existing 
Cimarron during construction (this would result in approximately 50 feet extra 
of structure) and the number of lanes on Cimarron would have to be reduced 
during construction of the SB 1-25 bridge. 

3. The intersection approaches would be on a curved alignment 
4. Reduces the weave distance between Cimarron and Bijou by approximately 

150 feet. 
5. Requires a curved bridge for the Cimarron/Fountain Creek 
6. Potential encroachment into Confluence Park 
7. Possible wetland impacts. 
8. Requires individual 404 permit. 
9. Possible increased noise impacts at Confluence Park. 
10. Monument Creek trail relocation. 
Risks: 
1. May not be consistent with the overall trail plan for Fountain Creek 
2. Safety issues related to people falling in and getting swept into the culvert. 
Conclusion: 
~ Propose this idea 
o Propose this idea as a Supplemental Recommendation 
o Do not propose this idea because 

Calculations and/or Discussion: 

The construction phasing of the alternative will require shifting a reduced number of 
lanes on Cimarron to the westbound side prior to constructing the SB 1-25 bridges. 
Construction of Fountain Creek bridge (under 1-25) may have to be phased depending 
on what the existing structure configuration is. . 

This proposal is economical if a box culvert can be used for Fountain Creek. 

Estimated cost for triple box culvert: $3,000,000 
1-25 Bridge: (260 ft x 150 ft) = 39,000 sfx $1 OO/sf = $3,900,000 

The following calculations are for the base case, a bridge option, and a triple box culvert 
option. The net savings is $1,100,000. This is adjusted by 35% for project markup (PE, 
CE, and contingency) for a total savings of $1,500,000 

Solutions Engineering & FaciJitating. /nc. A 
Final Report 3-32 



COOT - Region 2 
1-25/Cimarron and Bijou !nterchanges 

Final Report 3-33 

Value Engineering Study 
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1-25/Cimarron anc Bijou Interchanges 

UFE CYCLE COST ANALYSIS 
PROJECTUFE(lN YEARS): 20 JNTERES!' 8.00% 

Value Engineering Study 
December 2001 

OR ALlERNAlIVE ALlERNAlIVE AllERNAlIVE"C" 

ONLY SAVINGS COSIS co SIS COSlS 

INIl1Al~OSlS: 
&\~COST: $0.00 
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[$2.586.600.oJ) 

[$2.586.600.cX» 
$0.00 

$1.12&{XX1OO 

$1.12&000.00 
$0.00 
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COOT ·i i10n 2 
1~25JCjm,ufon and 8ijou interchanges 

P 02-005 Widen and 
rehabilitate the 

existing bridges on 
Bijou Street over 
Monument Creek 
and the Railroad. 

P 03-009 Put Cimarron St. on 
top of Fountain 

Creek by using a 
triple box culvert. 

P 03-015 Keep existing 
Cimmaron Street 

Bridge for 
westbound and build 

new eastbound 
bridge. 

P 04-008 :Use double left-turn 
lanes for the 

southbound exit 
ramp at Bijou Street 
instead of triple left-

turn lanes. 
P 04-017 Use 12' HOV lanes 

versus 14' lanes. 

Notes: 

WCEA Reject 

FHU Reject 

FHU 
Rej~ct 

FHU Reject 

WCEA Accept 

Total Cost Savings of Proposals Accepted Q 

Value Engineering Study 
December 2001 

$1,252,000 $1,252,000 

$4,348,000 $4,348,000 

1. The Total Cost Savings Is the designer's estimated cost savings minus the estimated cost for the design change. 
12. The "Total Cost Savings of Proeosals" is the sum of all savings associated with "accepted" or "partially accepted" proposals. 

Lf'jD - Not Determined, NA - Not Apfllicable_ .. ______ ~ __ . ___ ._. __ ._ ... _. ______ . ____ ._. ___ ._._. __ ... _________ _ _____ 
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CDOT - Region Z 
1-25/Cimarron and Bijau Interchanges 

Response to Value Engineering Proposal 
Project: 

Proposal No.: P01-002 

Value Engineering Study 
December 2001 

'Proposal Description: Put 1-25 over Bijou by using a structure in lieu of fil/. 

Recommended Action: Reject 

Discussion: A more detailed analysis was completed in October 2000 and resulted 
in an additional cost of $5.5M 

Construction Cost Savings Comparison 
VE Team Savings Estimate $ 750,000 
Designer Savings Estimate <$5,500,000> 

Reason for Difference inVE Team did not consider several additional costs including 
Estimates ramps and phasing 

Estimated Design Cost 

Total Cost Savings (Designer 
Savings Cost Estimate -
Estimated Design Cost) 

.. -

Solutions Engineering & Facilitating, Inc. A 
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COOT - Region 2 
J-Z5/Cimarron and Bijou Interchanges 

Response to Value Engineering Proposal 

Project: 

Proposal No.: P 01-005 

Proposal Description: Raise profile grade of 1-25 at 8ijou. 

Recommended Action: Accept. 

. 

Value Engineering Study 
December 2001 

Discussion: Preliminary design will investigate additional means to raise further. 

Construction Cost Savings Comparison 
VE Team Savings Estimate $ 2,287,000 
Designer Savings Estimate $ 560,000 

Reason for Difference in Savings in underdrain, cofferdam, dewatering, and 
Estimatesstabilization are not included at this time. Further design 

may result in realization of the additional $1. 13M or more. 
Estimated Design Cost NIA Alignment to be refined in Preliminary Design 
Total Cost Savings (Designer $ 560,000 
Savings Cost Estimate -
Estimated Design Cost) " 

. 

Solutions Engineering & FaCI7itating Inc.. A 
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CDOT - Region 2 
1~25/Cimarron and 8ijou Interchanges 

Response to Value Engineering Proposal 
Project: 

Proposal No.: P 01·009 

Proposal Description: Shift 1·25 to the east approximately 8' and construct a 
cantilevered moment slab on top of the proposed mechanically stabilized earth 
(MSE) walls to prevent further encroachment into the floodplain. 
Recommended Action: Accept. 

Discussion: Study further in preliminary design. Anticipate increasing lateral 
clearance to VA building. Plan to implement some cantilevered element where 
benefits arise. 
Construction Cost Savings Comparison 

VE Team Savings Estimate $ 9,000 
Designer Savings Estimate $ 9,000 (will require further analysis to modify) 

Reason for Difference in 
Estimates 

Value Engineering Study 
December 2001 

[Estimated Design Cost NIA Alignment to be refined in Preliminary Design 
Total Cost Savings (Designer $ 9,000 
Savings Cost Estimate· 
Estimated Design Cost) 

Solutions £ngin~-'fing & Facilitating, Inc. A. 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Response to Value Engineering Proposai 
Project: 

Proposal No.: P 01-010 

Proposal Description: Lower the profile grade of 1-25 between Colorado and 
Cimarron. 
Recommended Action: Accept 

Discussion: Attempt to minimize Colorado superstructure depth, which is 
currently controlling profile. 

Construction Cost Savings Comparison 
VE Team Savings Estimate $1,037,000 
Designer Savings Estimate $1,037,000 

Reason for Difference in 
Estimates 

Value Engineering Study 
December 2001 

Estimated Design Cost NIA Alignment to be refined in Preliminary Design 
Total Cost Savings (Designer $1,037,000 
Savings Cost Estimate -
Estimated Design Cost) 

Solutions Engineering & FacilifaIing, Inc. A 
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COOT - Region 2 
!-25lCimarron and Bijou Interchanges 

Response to Value Engineering Proposal 
Project: 

Proposal No.: P 01-015 

-

. 

. 

Value Engineering Study 
Dec...."'lTlber 2001 

Proposal Description: Reduce lane widths on local street constructed by project 
from 12 feet fa 11 feet. 
Recommended Action: Partially accept 

Discussion: Reduction in design standards. 
-Cimarron is US Highway. 
-Bijou requires wider lanes east of railroad. 

Construction Cost Savings Comparison 
VE Team Savings Estimate $ 1,200,000 
Designer Savings Estimate $ 90,000 

Reason for Difference in Savings result from narrowing lanes on Bijou Bridge over 
EstimatesMonument Valley Par/( only. 

Estimated Design CO-"i NIA Alignment to be refined in Preliminary Design 
Total Cost Savings (Designer $ 90,000 
Savings Cost Estimate· 
Estimated Design Cost) 

Solutions Engineering & Facilitating, Inc. A 
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COOT - Region 2 
1-25JCimarron and Bijou Interchanges 

Value Engineering Study 
December 2001 

Response to Value Engineering Proposal 

Project: -

Proposal No.: P 01·028 

Proposal Description: Reduce the median width on Cimarron Street across 
Fountain Creek. 
Recommended Action: Accept. 

Discussion: Two independent structures will be used for Cimarron over Fountain 
Creek. 

Construction Cost Savings Comparison 
VE Team Savings Estimate $ 240,000 
Designer Savings Estimate $ 1,400,000 

Reason for Difference in Construction of two bridges reduces bridge deck by 30' +1-
Estimatesfor approximately 300' in length 

Estimated Design Cost NIA Alignment to be refined in Preliminary Design 
, 

Total Cost Savings (Designer $1,400,000 
Savings Cost Estimate· 
Estimated Design Cost) 

Solutions Engineering & Facilitating, Inc. A 
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COOT - Region 2 
1-25/Cirnarron and Bijou Interchanges 

Response to Value Engineering Proposal 
-

Project: 

Proposal No.: P 01-030 

Proposal Description: Reduce the spacing between the ramp terminals at the 
Cimarron interchange. 
Recommended Action: Reject. 

Discussion: Left-tum storage requirements preclude reduction of intersection 
spacing. 

Construction Cost Savings Comparison 
VE Team Savings Estimate $ 2,000,000 
Designer Savings Estimate 

Reason for Difference in 
Estimates 

Estimated Design Cost 

Total Cost Savings (Designer 
Savings Cost Estimate -
Estimated Design Cost) 

Value Engineering Study 
December 2001 

Solutions Engineering & Faci1italing.lnc. A 
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COOT - Region 2 
f-25/Cimarron and 8ijau Interchanges 

. 
Response to Value Engineering Proposal 

-
Project: 

Proposal No.: P 01-046 

Proposal Description: Use existing westbound Bijou bridge over the RR and 
Monument Creek and only replace the eastbound bridge. 
Recommended Action: Reject. 

Discussion: For 1-046, 2-002, 2-005 
Existing Bridge does not work with proposed horizontal and vertical 

Value Engineering Study 
December 2001 

geometry. CDOT may defer the construction of Bijou east of the east ramps until a 
later time (approx. $10M in savings). 
Construction Cost Savings Comparison 

VE Team Savings Estimate $ 4,300,000 
Designer Savings Estimate 

Reason for Difference in 
Estimates 

Estimated Design Cost 

Total Cost Savings (Designer 
Savings Cost Estimate -
Estimated Design Cost) • 

Solutions Engineering & Facilitating, inc. A 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Response to Value Engineering Proposal 

Project: 

Proposal No.: P 01-048 

-

Value Engineering Study 
December 2001 

Proposal Description: Use an improved culvert design for Fountain Creek in lieu 
of bridges at the Cimarron Street ramps and the main line. 
Recommended Action: Reject 

Discussion: Not compatible with future pedestrian/recreational uses planned for 
the creek area. 

Construction Cost Savings Comparison 
VE Team Savings Estimate $ 3,600,000 
Designer Savings Estimate 

Reason for Difference in 
Estimates 

Estimated Design Cost 

Total Cost Savings (Designer 
Savings Cost Estimate -
Estimated Design Cost) 

Solutions Engineering 8. Facilitating, inc. A 
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COOT - Region 2 
J-25/Cimarron and Bijou Interchanges 

Response to Value Engineering Proposal 

Project: 

Proposal No.: P 02-002 

-

Value Engineering Study 
December 2001 

Proposal Description: Retain and rehabilitate the existing Bijou Street bridges 
over RR and Monument Creek. 
Recommended Action: Reject. 

Discussion: Existing Bridge does not work with proposed horizontal and vertical 
k1eometry. CDOT may defer the construction of Bijou east of the east ramps until a 
ater time (approx. $10M in savings). 
Construction Cost Savings Comparison 

VE Team Savings Estimate $ 8,500,000 
Designer Savings Estimate 

Reason for Difference in 
Estimates ,. 

Estimated Design Cost, 

Total Cost Savings (Designer 
Savings Cost Estimate -
Estimated Design Cost) 

Solutions Engineering & Facilitating, Inc. A. 
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CDOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Response to Value Engineering Proposal 

Project: 

Proposal No.: P 02-005 

-

Value Engineering Study 
December 2001 

Proposal Description: Widen and rehabilitate the existing bridges on Bijou Street 
over Monument Creek and the Railroad. 
Recommended Action: Reject. 

Discussion: Existing Bridge does not work with proposed horizontal and vertical 
'!eometry. CDOT may defer the construction of Bijou east of the east ramps until a 
later time (approx. $10M in savings). 
Construction Cost Savings Comparison 

VE Team Savings Estimate $ 7,800,000 
Designer Savings Estimate 

Reason for Difference in 
Estimates 

Estimated Design Cost 

Total Cost Savings (Designer 
Savings Cost Estimate -
Estimated Design Cost) 

Solutions Engineering & FBciIilating. inc. A 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Response to Value Engineering Proposal 
Project: 

Proposal No.: P03-009 

-

Value Engineering Stlldy 
December 2001 

Proposal Description: Put Cimarron St. on top of Fountain Creek by using a triple 
Ibox culvert. . 
Recommended Action: Reject 

Discussion: Cimarron will not be moved on top of Fountain Creek (north) to avoid 
conflict with Confluence Park and to avoid minimization of weave on 1-25. 

Construction Cost Savings Comparison 
VE Team Savings Estimate $1,500,000 
Designer Savings Estimate 

Reason for Difference in 
Estil1lates 

Estimated Design Cost 

Total Cost Savings (Designer 
Savings Cost Estimate -
Estimated Design Cost) -

Solutions Engineering & Facilitating, Inc. A 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Response to Value Engineering Proposal 
Project: -

Proposal No.: P 03-015 

Proposal Description: Keep existing Cimarron Street Bridge for westbound and 
build new eastbound bridge. 
Recommended Action: Reject 

Discussion: The profile of Cimarron Street will be raised from existing to reduce 
constriction of floodplains at the confluence of Fountain Creek and Monument 
Creek. 
Construction Cost Savings Comparison 

VE Team Savings Estimate $ 2.4 M 
Designer Savings Estimate 

Reason for Difference in 
Estimates 

Estimated Design Cost 

Total Cost Savings (Designer 
Savings Cost Estimate -
Estimated Design Cost) 

Value Engineering Study 
December 2001 

Solutions Engineering & Facilitating~ Jnc. A );0. • 
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CDOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Response to Value Engineering Proposal 
Project: 

Proposal No.: P04-008 

-

Value Engineering Study 
December 2001 

Proposal Description: Use double left-tum lanes for the southbound exit ramp at 
8ijou Street instead of triple left-tum lanes. 
Recommended Action: Reject. 

Discussion: Project will build ramp to accommodate triple-left; however, a double-
eft will be used from opening day until the 3'" left tum lane is needed. This will 

'fJllow COOT to defer the cost of construction east of the east ramps (approximately 
$10M) until the 3'" left lane is needed. 
Construction Cost Savings Comparison 

VE Team Savings Estimate $1,400,000 
Designer Savings Estimate 

Reason for Difference in 
Estimates 

Estimated Design Cost 

Total Cost Savings (Designer 
Savings Cost Estimate -
Estimated Design Cost) 

Solutions Engineering & Fadlitating, Inc. A 
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COOT - Region 2 
!-25/Cimarron and Bijou Interchanges 

Response to Value Engineering Proposal 

Project: 

Proposal No.: P 04-017 

Proposal Description: Use 12' HOV lanes versus 14' lanes. 

-

Value Engineering Study 
December 2001 

Recommended Action: Accept. (pending CDOT and FHWA corridor decision) 

Discussion: Corridor decision to be documented in the EA. 

Construction Cost Savings Comparison 
VE Team Savings Estimate $ 1,252,000 
Designer Savings Estimate $ 1,252,000 

Reason for Difference in 
Estimates 

Estimated Design Cost NIA Alignment to be refined in Preliminary Design 
Total Cost Savings (Designer $1,252,000 
!Savings Cost Estimate -
'Estimated Design Cost) 

Sclutions Engineering & Facilitating, Inc. A 
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COOT - Region 2 
J-25/Cimarron and Bijou Interchanges 

Calculations: 

04-015 

Reductions 
Guardrail 

Addition 

Total Reduction 

Bridge at Bijou 
Bridge at Cimarron 
Bridge at Colorado Ave. 

Additional ROW: 
9000 ft 

unit 

lin feet 

sq ft 
sq ft 
sq ft 

unit 
cost 
$ 45.00 

$ 85.00 
$ 100.00 
$ 100.00 

11 ft (assumed ROW just needed on one side) 
sq ft $ 12.00 

Assumed no additional buildings were impacted 

Total Additional Cost 

RnalReport 4-41 

quantity cost 

Value Engineering Study 
December 2001 

-9000 $ (405,000.00) 

($405,000.00) 

2835 $ 240,975.00 
8400 $ 840,000.00 
3570 $ 357,000.00 

$ 1,437,975.00 

99000 $ 1,188,000.00 

$ 2,625,975.00 

Solutions Engineering & Facilitating~ }ne. A 
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CDOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Value Engineering.Study 
December 2001 

I SUPPLEMENTAL RECOMMENDATION NO. 05-001 I 
SUMMARY RECOMMENDATION DESCRIPTION: 

Steepen side slopes by using concrete slope and ditch paving. 

Description: 

Concrete slope and ditch paving can be used to steepen the side slopes at 
interchange areas and where tight right-of-way constraints exist. 

Related Ideas: 

Solutions Engineering & Facilitating, Inc. A 
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COOT - Region 2 
1-25/Cimarron and 8ijou Interchanges 

Idea Number: 05-001 
EVALUATION 

Value Engineering Study 
December 2001 

Idea Description: Steepen side slopes by using concrete slope and ditch paving 
Advantages: 
1. Reduc.es lateral distances. 
2. Reduces right of way requirements. 
Disadvantages: 
1. Cost more than slope construction. 
2. Eliminates landscape opportunities. 
Risks: 
1. None noted. 
Conclusion: 
D Propose this idea 
[8J Propose this idea as a Supplemental Recommendation 
D Do not propose this idea because 

DISCUSSION AND/OR CALCULATIONS: 

Other ideas proposed are: consider more vertical elements such as vertical abutments 
and soil nail walls and altemate soil treatments. 

The idea is to consider slope and ditch paving between the ramps and mainline at the 
Cimarron interchange to bring the ramps closer to the mainlire to avoid the floodplain 
and minimize right of way acquisitions. 

Solutions Engineering & Facilitating, Inc. A. 
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CDOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Value Engineering Study 
December 2001 

I SUPPLEMENTAL RECOMMENDATION NO. 01-0341 

SUMMARY RECOMMENDATION DESCRIPTION: 

Investigate installing a wearing course on concrete pavement to reduce noise. 

Description: 

Use a wearing course on concrete pavement to reduce noise due to tire whine. 

Related Ideas: 

Solutions Engineering & Facilitating. Inc. A 
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CDOT - Region 2 
!-25/Cimarron and 8ijou Interchanges 

Idea Number: 01-034 

EVALUATION 

Value Engineering Study 
December 2001 

Idea Description: Use a wearing course on concrete f:lavement to reduce noise. 
Advantages: 
1. If effective, reduces traffic noise (tire whine). 
2. Appeases public. 
Disadvantages: 
1. May lose noise reduction effectiveness over time, reducing credibility with 

public. 
2. Not as effective with increased distance from roadway (may not be 

perceptible by neighborhood). 
3. If effectiveness is reduced over time WOUldn't want to not provide noise 

mitigation based on use of a wearing course. 
4. Increased maintenance to account for repeated applications. 
5. Increased initial costs. 
Risks: 
1. Technology may not be proven. 
2. Sets precedence. 
Conclusion: 
o Propose this idea 
!:2:l Propose this idea as a Supplemental Recommendation 
o Do not propose this idea because 

. 
DISCUSSION ANDIOR CALCULATIONS: 

A 5/8" asphalt-wearing course is being installed over a concrete roadway (Table Mesa 
Road) in the City of Boulder to address neighborhood noise concerns. It is 
recommended that concept be investigated further to determine if it would be 
appropriate for use on 1-25. 

Solutions Engineering & Facilitating, Inc. A. 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Value Engineering, Study 
December 2001 

I SUPPLEMENTAL RECOMMENDATION NO. 01-0311 

SUMMARY RECOMMENDATION DESCRIPTION: 

Use ramp metering of on ramps between Cimarron and Bijou Street interchanges 
to alleviate weaving problems. 

Description: 

Analysis of the weaving sections northbound and southbound indicates a Level
of-Service 0 under a Highway Capacity Software analysis and simulation 
indicates a LOS C. Ramp metering could space entering traffic out more 
uniformly creating more gaps for exiting traffic and reducing conflicts. 

Related Ideas: 

Solutions Engineering & Facilitating~ inc. A 
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CDOT - Region 2 
1·25JCimarron and Sijou Interchanges 

Idea Number: 01-031 

EVALUATION 

Value Engineering Study 
December 2001 

Idea Description: Use ramp metering of on ramps between Cimarron and Bijou 
Street interchanges to alleviate weaving problems. 
Advantages: 
1. Improved traffic operations on mainline 
2. Improved weaving operations 
Disadvantages: 
1. Public acceptance 
2. I ncreased delay to entering traffic 
3. Increased maintenance cost 
Risks: 
1. None noted. 
Conclusion: 
o Propose this idea 
C8J Propose this idea as a Supplemental Recommendation 
o Do flOt propose this idea because 

DISCUSSION AND/OR CALCULATIONS: 

Even if metering is not done initially, it can be added in the future. Ramp metering is not 
currently used in Colorado Springs. 

Solutions Engineering & Facilitating, Inc. A 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Idea Number: 01-003 

EVALUATION. 

Value Engineering Study 
December 2001 

Idea Description: Use a refined collector/distributor road concept that does not 
include access to Colorado Ave. 
Advantag~s: 
1. Provides adequate weave between Bijou Street and Cimarron 
2. Conflicts (weave) are handled outside of the mainline traffic. 
Disadvantages: 
1. Additional right-of-way would be required because of the wider section 
2. Additional bridge width required for widen section for Colorado Ave. bridge 
3. Additional guardrail would be required for the C-D road 
4. Retaining walls are required between C-D road, ramps and mainline. 
Risks: 
1. None noted. 
Conclusion: o Propose this idea o Propose this idea as a Supplemental Recommendation 
~ Do not propose this idea because there is no apparent benefit for the cost of 
this alternative. 

Calculations and/or Discussion: 

Additional cost at the Colorado Ave. bridge: 

24 ftx 170ft =4,080 sfx2 (both sides) = 8,160 sf;x $100/sf= $816,000 

Additional cost for retaining walls (between ramps, C-D Road and Mainline): 

8,000 sf 
15,000 sf 

800 ft x 10ft = 
1,000 ftx 15 ft == 
Subtotal == 23,000 sf x 2 (both directions) = 46,000 sf 

46,000 sf x $45/sf = $2,070,000 

Additional structure costs (bridge and walls): 
816,000+2,070,000 = $2.9 Million 

Additional cost with project markup of 35% for PE, CE & Contingency: $3.9 Million 

There are other costs for this proposal that have not been calculated, including 
additional right-of-way costs, potential building takes and relocations, additional 
pavement, and earthwork. 

Solutions Engineering & Facilitating, Inc. A 
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COOT - Region 2 
1-251Cimarron and Bijou Interchanges 

Idea Number: 01-017 

EVALUATION· 
-

Value Engineering Study 
December 2001 

Idea Description: Use a split alignment of Bijou across 1-25 and tie EB Bijou in at 
Pikes Peak 
Advantages: 
1. No impacts to the existing Bijou Bridge over the railroad tracks 
2. Reduces traffic through the St Mary's Church complex 
3. Construction phasing would be simplified because it is new bridge 

construction 
4. Would eliminate the cost of removing an existing bridge. 
Disadvantages: 
1. Increased cost because of additional right-of-way required over tracks and 

between 1-25 and Monument Creek 
2. Longer structure to span Sierra Madre 
3. Right-of-way/access issues on Pikes Peak 
4. Decreases the distance between the gores/weave of Bijou and Cimmaron 

Interchanges. 
5. This proposal would provide a system (eastbound) that would dead end at 

Cascade Ave., therefore not providing a contino us system into downtown. 
Risks: 
1. This is not the historic usellocation of traffic coming into downtown. 

Probably would have opposition by business owners along Pikes Peak and 
Bijou St. 

Conclusion: o Propose this idea o Propose this idea as a Supplemental Recommendation 
c>:g Do not propose this idea because there is no operational benefit for this 
alternative and it would be more expensive, have additional right-of-way 
impacts. and would most likely have public opposition. In addition, it would not 
provide a continous eastbound movement into downtown because Pikes Peak 
dead ends at Cascade. 

Calculations and/or Discussion: 

Solutions Engineering & Facilitating, Ine- A 
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COOT - Region 2 
1-25/Cirnarron and 8ijou Interchanges 

Idea Number: 01-018 
EVALUATION. 

Value Engineering Study 
December 2001 

Idea Description: Use retaining walls along the west side of 1-25 to reduce the 
need for additional right of way. 
Advantages: 
1. Reduces right-of-way acquisition and relocation costs. 
2. Minimizes damages to the remaining property. 
Disadvantages: 
1. Maintenance costs increase. 
2. Visually unacceptable. 
3. Removal of unwanted marks (graffiti) 
Risks: 
1. Failure of the wall would result in the collapse of the slope that it is retaining. 
Conclusion: o Propose this idea o Propose this idea as a Supplemental Recommendation 
~ Do not propose this idea because it is considered in the base case and has 
been determined to be cost effective. 

Calculations and/or Discussion: 

The current proposal contains MSE retaining walls from Colorado Avenue south to 
Cimarron. The wall ranges in height from 5 feet to 46 feet. Estimated cost for this 
segment of the wall is $2,237,000. Between Colorado Avenue and Bijou Street, the 
current proposal shows MSE retaining walls north frqm Colorado Avenue to West Pikes 
Peak Avenue and along the County Social Service Buildings. The cost estimate for this 
segment is $177,000. The greatest right-of-way impact would be that segment between 
Stations 91 to 99 where there is an auto recycling facility, auto body and paint shop and 
storage buildings. A comparison was made between the cost of the wall and the costs 
associated with the additional right-of-way. 

Between Stations 91 and 99, the MSE wall is estimated at $924,000 in the base case. 
If the wall was eliminated, an additional 46,000 square feet of right-of-way would be 
required for the fill slope at an estimated cost of $550,000. The wider fill slope and 
right-of-way would require the displacement of the buildings on the site. The costs of 
the buildings reported in the Preliminary Summary of Right-of-Way Costs for a 70 mph 
Design is just over $1,000,000. In addition, damages to the remainders would be 
substantial resulting in total acquisition of the properties. The additional acquisition 
costs for the remainders would be about $2,100,000. Once the buildings are impacted 
by the slope, relocation of the businesses would be necessary. These additional 
relocation costs are estimated at $500,000 dueto the complexities with the auto recycle 
shop and auto body and paint shop. Together, these costs exceed $4,000,000, which 
does not include the costs of the additional embankment material required for the 
widened slope. 

Solutions Engineering & Facilitating, inc. A 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Conclusion: 

Value Engineering Study 
December 2001 

The cost of the MSE walls in this area is about $924,000. The wall save over 
$4,000,000 in additional right-of-way costs. The construction of the MSE wall is 
appropriate. This type of analysis should be performed at each wall location. 

Solutions Engineeri"g & Facilitating, Inc. A 
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COOT - Region 2 
!-25/Cimarron and BiJou Interchanges 

Idea Number: 01-039 

EVALUATION 

Value Engineering Study 
December 2001 

Idea Description: Move Fountain Creek to south side1Jf SH 24/Cimarron 

Advantages: 
1. May r~duce structure requirements at interchange by improving channel 

upstream and lowering flows at downstream structures. 
2. May reduce cost of interstate structures if structures can be reduced. 
3. Could eliminate Fountain Creek structure on SH 24. 
4. Could reduce flood damage downstream, Le. Fountain Creek trail system. 
5. May have opportunity to partner with City or Corps of Engineers, i.e. cost 

share. 
6. Would improve channel capacity and stability of stream. 
7. Could improve water quality and provide opportunity for wetland mitigation. 
Disadvantages: 
1. Requires additional right-of-way, i.e. additional impacts and costs. 
2. May not reduce structure requirements - will shift from north side of 

SH24/Cimarron to south side of Cimarron. 
3. Would require redefinition of FEMA floodplain, i.e. time, cost and modeling 

for FEMA map revision 
4. Would require individual 404 permit, i.e. time requirements & perception of 

significant impacts. 
5. Not consistent with Confluence Park. 
6. New floodplain impacts. 
Risks: 

, 

1. None noted. 
Conclusion: 
o Propose this idea 
o Propose this idea as a Supplemental Recommendation 
!Z;l Do not propose this idea because there is no economic advantage. 

Calculations and/or Discussion: 

This proposal failed because there is no cost savings at the SH 24/Cimarron 
interchange structures. These structures are just shifted from the north side to the 
south side with no apparent cost savings. Requires 72,000 sf right-of-way from Holiday 
Inn at $12/sf. 

This would also place the confluence of the two creeks south of Cimarron Street (Le. 
may not be consistent with City plans for Confluence Park). 

One overall benefit that is not reflected in these costs is the elimination of a bridge on 
SH 24 and Fountain Creek (outside of the scope of this project), but this is a trade-off 
with building new structures south of the interchange. '. 

Solutions Engineering & Facilitating, Inc. A 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Value Engineering Study 
December 2001 

Long-term advantage could. be improvement of Fountain Creek channel without 
significant cost sharing by others. • The expenditure does not appear to justify the 
benefits at th is time. . 

Calculations: 

It was estimated that 1,400 If of channel would be filled in. The average channel width 
(at the top) was 50 feet and the average depth was 15 feet. The channel was assumed 
to be triangular, so average area was calculated to be 375 sf. The area to be filled was 
calculated to be 375 sf x 1,400 If := 525,000/27 := 19,444 cy. A $10/cy cost for 
embankment was utilized. Total cost was estimated to be $194,000. 

The seeding quantity was estimated to be 160-foot width minus 128-foot top channel 
width leaving a 32-footwidth for seeding. The length of the new channel is 1,600 feet. 
The total area to be seeded was estimated at 32 x 1,600 = 51,200/9 := 5,689 sy. The 
erosion/seeding cost was $2/sy. Total cost: 5,689 x 2:= $11,378. 

The right-of-way required from Holiday Inn was estimated to be 450 feet by 160 feet for 
a total of72,000 sf. The cost for right-of-way used was $12/sf. 
Total cost 72,000 x 12:= $864,000. 

The channel relocation costs were calculated as follows: 1,600 channel length, design 
flows for 50-year event at 14,000 cfs using 10 cfs velocity requires 1,400 sf channel 
opening or 1,400/27 := 52cy/lf. Using a 14-foot deep channel with 2: 1 side slopes 
requires channel bottom wid~h of 72 feet with top channel width of 128 feet. Using 
$10/cy for excavation, the cost per linear foot is 52*10 = $520. 
Total cost 520* 1,600:= $832,000. 

Total cost for the riprap was estimated to be: 256 sf (slopes)/27 = 9.5 cyllf. At a cost of 
$20/cy the cost was estimated to be 20*9.5 := $190 If. 
The total cost was: 190 x 1,600= $304,000. 

Filling in channel 
Erosion/seeding 
Right of way 
Excavation 
Riprap 

Total cost 

Final Report 

$194,000 
$11,378 

$864,000 
$832,000 
$304,000 

$2,205,378 
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CDOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Idea Number: 01-050 
EVALUATION 

Value Engineering Study 
December 2001 

Idea Description: Use 10 or 12-foot outside shoulder instead of a 6-foot shoulder 
where there are auxiliary lanes, as shown in the typical section. 
Advantages: 
1. Meets AASHTO's requirement/preference for freeways with truck traffic that 

exceeds 250 DDHV 
2. Provides additional area for snow storage especially in areas where the 

section will be limited by guardrail and walls. 
3. Provides additional area for drainage flows/spreads. 
4. A vehicle stopped on a shoulder should clear the travel lane by at least 1 

foot (preferably 2 feet). A vehicle is typically around 7 feet wide. 
5. When vertical elements(barrier/walls) are adjacent to a shoulder, there 

should be a minimum of 2 feet to the useable shoulder 
Disadvantages: 
1. Additional pavement would be required (increased cost) 
2. Additional earthwork would be required (increased cost). 
3. Additional right-of-way could be required (increased cost). 
4. Increased bridge spansllengths would be required (increased cost). 
Risks: 
1. None noted. 
Conclusion: 
o Propose this idea 
o Propose this idea as a Supplemental Recommendation 
cgj Do not propose this idea because this is the As Design condition (10-foot 
shoulders) 

DISCUSSION AND/OR CALCULATIONS: 

Solutions Engineering & Facilitaling, Inc. A 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Idea Number: 01-053 
EVALUATION 

Value Engineering Study 
December 2001 

Idea Description: Build a fly-over structure from SB 1-25 to EB Kiowa south of 
Monument Park 
Advantages: 
1. Eliminates the need for improvements to Bijou Street east of 1-25 
2. Improves travel time of SB movements into downtown 
3. Eliminates 4f impacts at St. Marys Cathedral 
Disadvantages: 
1. Does not replace aging Bijou structure over RR tracks and Monument Creek 
2. Requires acquisition of Building to south of St Marys school and the 

Carnegie Library annex 
Risks: 
1. Public oposition to property impacts 
Conclusion: o Propose this idea o Propose this idea as a Supplemental Recommendation 
I2J Do not propose this idea because the property impacts are too high 

Solutions Engineering & Fadlitatingr Inc. A 
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CDOT - Region 2 
1-25JCimarron and Sijou Interchanges 

Calculations and/or Discussion: 

Required infrastructure: 

1,400 If fly-over structure over 1-25 and railroad 
1,400' x 28' (out to out) = 39,200 sf @ $100/sf = 

700 If retaining wall along each side of SB off-ramp 
700' x 2 = 1,400 If @ 15' ht = 21,000 sf @ $45/sf = 

Value Engineering Study 
December 2001 

$3,920,000 

$945,000 

350 If retaining wall along each side of east touchdown area 
350 x 2 = 700 If @ 15' ht = 10,500 sf @ $45/sf = $472,000 

2,000 sf of pavement at east touchdown 
2,000 sf x $35 = $70,000 

75,000 sf ROW @ $50 = 

Total Infrastructure Cost = 

Elimination of Bijou Street local road improvements: 

Net cost of fly-over altemative = 

PE, CE, and Contingency 35% = 

Total Cost Savings = 

$3,750,000 

$9,157,000 

($8,198,000) 

$959,000 

$336,000 

$1,295,000 

This alternative would become. much more feasible if the Palmer Deed restrictions for 
Monument Park could be resolved allowing the fly-over to span the park. This would 
eliminate the need for acquisition of the buildings adjacent to St. Mary's Church. 
Discussions with city officials should remain open at this time. 

Solutions Engineering & Facilitating, Inc. A. 
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COOT - ReQion 2 
1-25/Cimar';n and 8ijou Interchanges 

Idea Number: 01-057 
EVALUATION 

Value Engineering .Study 
December 2001 

Idea Description: Move the 1-25/Cimarron Interchange further south than the 
base case. 
Advantages: 
1. Increase weave/gores between the Bijou and Cimmaron Interchanges 

approximately 100 feet. 
Disadvantages: 
1. The length of the 1-25 bridges would be equal to or greater than the 

proposed design due to construction phasing. 
2. Would require additional right-of-way in the southeast corner of the 

interchange. 
3. A curved bridge would be required for the Fountain Creek bridge. 
Risks: 
1. None noted. 
Conclusion: o Propose this idea o Propose this idea as a Supplemental Recommendation 
I:8J Do not propose this idea because there is no operation benefit, it will cost 
more, it would be more difficult to construct, and this proposal would most likely 
have more impacts on the traveling public during construction. 

Calculations and/or Discussion: 

Solutions Engineering & Facilitating~ Inc. A 
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~25/Cimarron and Bijou Interchanges 
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December 2001 
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COOT - Region 2 
J-25/Cimarron and Bijou lnterchanges 

EVALUATiON 
Idea Number: 01-065 
Idea Description: Partial Urban Interchange at Bijou 
Advantages: 
1. Potentially less bridge deck than tight diamond 
2. Potentially better traffic operations 

Disadvantages: 
1. More complicated structure 
2. Not as well accepted by public as traditional diamond 
Risks: 
1. None noted. 
Conclusion: o Propose this idea o Propose this idea as a Supplemental Recommendation 

Value Engineering. Study 
December 2001 

~ Do not propose this idea because there are no apparent cost savings and 
no operational benefit. 

Calculations and/or Discussion: 

Solutions Engineering & Facilitaiing, Inc. A 
Final Report 5-12 



.i 

".-;;. 

COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

EVALUATION 
Idea Number: 01-066 
Idea Description: Convert Bijou Street east of Sierra Madre to two-way 
operations. 
Advantages: 

Value Engineering Study 
December 2001 

1. Maintains the existing Kiowa St and Sierra Madre alignments and widths. 
2. Eliminates the need for right of way from Saint Mary's Church. 
Disadvantages: 
1. Minor changes to traffic patterns in the area. 
2. Requires signal modifications at Bijou Street and Cascade. 
Risks: 
1. None noted. 
Conclusion: 
D Propose this idea 
D Propose this idea as a Supplemental Recommendation 
[gJ Do not propose this idea because there are no apparent cost savings. 

Calculations and/or Discussion: 

Extend Bijou to the east as a two-way facility to Cascade Avenue. Kiowa Street 
continues to operate as a one-way facility with an intersection at Bijou Street and Sierra 
Madre. Provide a free flow right from Bijou eastbound to Kiowa and a left tum slot for 
westbound Bijou to Kiowa. The proposed Bijou Street and Kiowa intersection could line 
up with the city street to the north, which could have full movements. 

The intersection at Bijou and Cascade would need fo be modified to include the new 
movements on Bijou Street and changes to the traffic signal. 

The proposed change would result in the elimination of 3,733 square yards of pavement 
and about 2,700 square feet of right of way. Based on the provided cost estimate, 
$62.40 per square yard of pavement and $12 per square foot of right-of-way was used. 
The estimated cost savings is $260,000. 

Widening Bijou Street to four lanes would require about 3,900 square yards of 
pavement and signal modifications at Bijou and Cascade. It was estimated that the 
signal modifications would cost $20,000. The estimated cost for changing Bijou St to 
four lanes is $260,000. There is no apparent cost saving with this proposal but could 
have some operational benefits. 

Solutions Engineering & Facilitating, Inc. LA. 
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COOT - Region 2 
!-25/Cimarron and Bijou interchanges 

Idea Number: F02-015 

EVALUATION 

-

Value Engineering Study 
December 2001 

Idea Description: Drop Monument Creek grade by 5 feet to shorten gravity drain 
at Bijou. 
Advantages: 
1. Reduces length of gravity drain system, Le. reduces costs 
2. Reduces long term maintenance 

Disadvantages: 
1. Impacts to Monument Creek, wetlands, retaining wall, and Fountain Creek 

trail 
2. Probably not supported by public 
3. Requires reconstruction of minimum of 1600 foot of channel 
4. Impacts to WPA rock wail, 4(f) impacts 
5. Would require individual 404 permit, extensive time requirements. 

Risks: 
1. None noted. 

Conclusion: 
D Propose this idea 
D Propose this idea as a Supplemental Recommendation 
I2SJ Do not propose this idea because not cost effective. 

Calculations and/or Discussion: 

Regrading Monument Creek: 

4 Drop Structures @ $5,000 = 
Earthwork 26,000 cy@ $10/cy = 
Riprap 18,000 cy @ $20/cy = 
Retaining Wall 4,000 sf @ $45/sf = 

Total Channel Cost = 

Storm Sewer Cost: 

1,400 If 36" RCP @ $120Ilf= 

Net Cost = 

PE. CE, and Contingency @ 35% = 

Total Cost Addition of this proposal = 

Final Report 

$20,060 
$260,000 
$360,000 
$180,000 

$820,000 

($168,000) 

$652,000 

$228,000 

$880,000 
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CDOT - Region 2 
!-25/Cimarron and Bijou Interchanges 

Idea Number: 03-004 
EVALUATION 

-

Value Engineering Study 
December 2001 

Idea Description: Split Cimarron Street alignment and center Fountain Creek in 
the middle of Cimarron. 
Advantages: 
1. Shortens 1-25 Bridges (20 ft) 
Disadvantages: 
1. Requires right-of"way from Confluence Park 
2. Would require some realignment of Fountain Creek west of 1-25 
3. Would reduce the distance between the Bijou Interchange therefore reducing 

the weave distance 
4. Requires a bridge over the confluence of Fountain Creek and Monument 

Creek for westbound Cimarron 
5. Requires an additional bridge for westbound Cimarron as it crosses Fountain 

Creek west of 1-25 
6. Intersection approaches would be on a curved alignment 
7. Requires additional right-of-way in the northwest corner of Cimarron and 1-25 
Risks: 
1. None noted. 
Conclusion: o Propose this idea o Propose this idea as a Supplemental Recommendation 
IZl Do not propose this idea because there are no economical or operational 
benefits for this proposal. 

Calculations and/or Discussion: 

Solutions Engineering & Facilitating. Inc.. A. 
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COOT - Region 2 
1-25/Clmarron and Bijou Interchanges 

Idea Number: 04-006 
EVALUATION 

-

Value Engineering Study 
December 2001 

Idea Description: Various permutations of northbound right-turns at Bijou/l-Z5 
Advantages: 
1. None noted. 
Disadvantages: 
1. None noted. 
Risks: 
1. None noted. 
Conclusion: o Propose this idea o Propose this idea as a Supplemental Recommendation 
~ Do not propose this idea because there are no cest benefits. 

Calculations and/or Discussion: 

Solutions Engineering & Facilitating, Inc. A 
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CDOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Idea Number: 06-003 
EVALUATION 

Value Engineering Study 
December 2001 

Idea Description: Offset 1-25 from the existing alignment and build towards one 
side only to minimize traffic disruptions 
Advantag~s: 
1. Minimizes traffic disruptions during construction. 
2. Construction takes place away from the travel lanes of 1-25. 
3. Reduces construction time. 
Disadvantages: 
1. Shifts the location of the bridges atthe interchanges. 
2. Substantial right of way acquisition and relocation when shifting the 

improvements to the west. 
3. Substantial floodplain impacts and construction costs when shifting the 

improvements to the east. 
Risks: 
1. None noted. 
Conclusion: 
o Propose this idea 
o Propose this idea as a Supplemental Recommendation 
[gJ Do not propose this idea because 

DISCUSSION ANDIOR CALCULATIONS: 
, 

This idea would substantial increase the cost of the project due to the limitation of the 
floodplain on the east side of 1-25 and the highly qeveloped property along the west 
side. The idea was not developed because of the uncertainty of the costs. 

Solutions Engineering & Facilitating, Inc. A 
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COOT - Region 2 
!-25/Cimarron and Bijou Interchanges 

Value Engineering .Study 
December 2001 

The following ideas were dismissed during the initial idea cull. They were not analyzed to the point of 
listing individual advantages and disadvantages. 

INITIALLY FAILED IDEAS TABLE 

Idea No. Idea Description Reason for Failing Idea 

01-001 Put confluence of Junction and Monument The flows are too great to put them in an 
Creeks in a structure to save land for economical structure. It violates the intent 
highway use of Confluence Park. 

01-004 Move 1-25 east of Monument Creek and Not consistent with the City's plans for 
perform a land swap Confluence Park. There are hazardous 

waste issues. There are problems with 
the highway geometrics. No discemable 
advantage. 

01-007 Use a partial cloverleaf interchange at The impacts to the right-of-way are too 
Bijou great. Would exacerbate the weave 

distance problem on 1-25 S.B. The 
impacts to Spruce would be too great. 

01-008 Realign a portion of 1-25 to the east with a Not consistent with the City's plans for 
split alignment (Monument Creek is in the Confluence Park There are hazardous 
middle.) waste issues. There are problems with 

the highway geometrics. No discemable 
advantage. 

01-011 Make an expressway/freeway connection No operational or economic advantage 
at Cimarron and 1-25 (free movements 
between the two highways) 

01-021 Build over and fill under old Midland There are concerns regarding structural 
railroad bridge structure (do not remove) integrity and it appears there is no real 

economic advantage. 
01-025 Lower the railroad profile under the Bijou Bridge over Monument Creek limits grade 

Bridge plus it would affect all of the yard tracks 
also. 

01-029 Shift 1-25 to the west to incorporate loop in Impacts to Confluence Park and major 
the northeast Cimmaronll-25 quadrant right-of-way impacts 

01-038 Combine the two (1-25 and local) Bijou No apparent economic advantage, more 
Bridges bridge structure and the ramps will 

probably be on structures also. Hydraulic 
problems also. 

01-054 Move Monument Creek closer to the There appears to be no economic 
railroad near Bijou in order to shorten the advantage 
bridge 

01-056 Flatten curve between Bear Creek and No economic advantage 
Colorado Ave. 

01-060 Move the Cimarron St directional off ramp No apparent economic advantage 
under 1-25 instead of over 1-25 

01-061 Drop 1-25 and take Cimarron St. over 1-25 No apparent ad"gntage 
01-062 Take 1-25 under Colorado Ave. No apparent economic advantage and 

flood issues 
01-063 Keep the Spruce Street connection and No apparent economic advantage 

eliminate Sierra Madre 
01-064 Shift 1-25 to west at Bijou to create more Requires too much right-ofcway takes 

separation between interchange and 
existing bridge 

Solutions &Jgineenirg & Facilitating, Inc. A 
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1-25/Cirnarron and Bijou Interchanges 

Idea No. Idea Description 

02-012 Put Monument Creek in a box and shorten 
some bridge length 

02-013 Move the railroad out of the project area 
02-016 Install concrete channel for Monument 

Creek near Bijou St. 
02018 Relocate Bijou SI. 
02-021 Shift the railroad closer to Monument 

Creek 
02-022 Bijou SI. over 1-25 and under the railroad 
02-023 Bijou SI. over 1-25 and under the railroad 

and under Monument Park 
02-027 Double deck Bijou St. through Monument 

Park 
03-001 Conduit Fountain Creek over to Bear 

Creek 
03-003 Flip-flop 1-25 and Fountain Creek and 

move the confluence west 
03-005 Conduit Fountain Creek through the 

interchange 
03-010 Take Fountain Creek over 1-25 
03-011 Move Fountain Creek north to intercept 

Monument Creek further upstream 
03-012 Move Cimarron SI. to the north of 

Fountain Creek 
03-014 Make an offset interchange at 1-25 and 

Cimarron SI. 
04-003 Increase median width on SH 24 (make it 

an expressway cross-section) 
04-004 Close Colorado Ave. 
04-009 Increase weave distance N.B. 1-25 

between Cimarron and Bijou 
04-012 Eliminate vertical broken back curves 
04-020 Spread the 1-25 ramps at Cimarron 

04-021 Southbound 1-25 to eastbound Colorado 
Ave. flyover 

05-005 Raise or lower surrounding terrain 
05-006 Make 1-25 a viaduct from Bijou to Bear 

Creek, 
05-007 Depress 1-25 from Bijou to Bear Creek 
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Reason for Failing Idea 

Flood flow precludes the use of a 
structure 
Impossible 
No apparent advantage. Major 
environmental issues 
No apparent advantage 
No apparent economic advantage 

No apparent economic advantage 
No apparent economic advantage 

Not practical, major cost and impacts to 
the community 
Against the principles of Monument Park, 
hydraulic problems, and not economical 
Against the principles of Monument Park, 
hydraulic problems, and not economical 
Would require too large of a conduit 
structure to accommodate the flood flows 
Impractical 
No apparent advantage 

Impinges on Confluence Park and no 
apparent advantages 
No economic advantage 

No apparent economic advantage 

Incompatible with the City's plans 
This is a goal not an altemative 

No apparent advantage 
No apparent advantage and deleterious 
right-of-way impacts 
The costs outweigh the benefits and their 
numerous operational difficulties 
Too many right-of-way issues 
Not economical 

Not economical 

Solunons Engineering & FaciIita1ing~ Inc. A 
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COOT - Region 2 
r-25/Cimarron and 8ijou Interchanges 

Value Engineering Study. 
December 2001 

The following table lists all of the ideas generated by the VE Team. They are arranged by the function 
from which they were generated. Shotgun list ideas are alternatives the VE Team members initially 
brought to the workshop as a result of their pre-study assignment. 

Each idea can be traced to its ultimate disposition by crosschecking the disposition column of this table 
with Sections 3, 4, and 5 of this report. 

PLEASE NOTE: One of the rules for creativity exercises in a formal VE Study requires the team 
members to "stretch" their imaginations by generating sometimes facetious and seeming nonsansical 
ideas in order to ideate a possible conceptual blockbuster. These ideas, too, are recorded in this table. 

Brainstorming List 

Idea No. Idea Description Disposition With 
Shotgun List 

01-001 Put confluence of Junction and Monument Fail -
Creeks in a structure to save land for 
highway use 

01-002 Put 1-25 over Bijou by using a structure Pass -
instead of fill 

01-003 Use refined collector/distributor road Pass -
concept 

01-004 Move 1-25, east of Monument Creek and Fail -
perform a land swap 

01-005 Raise profile grade of 1-25 at Bijou Pass -
01-006 Incentive/disincentive for Bijou Bridge to Supplemental -

allow a complete interchange shutdown Recommendation 
and allow pedestrian traffic 

01-007 Use a partial cloverleaf interchange at Fail -
Bijou 

01-008 Realign a portion of 1-25 to the east with a Fail -
split alignment (Monument Creek is in the 
middle,) 

01-009 Realign 1-25 east of its present location Pass -
(minimal change) 

01-010 Lower the profile of 1-25 at Colorado Pass -
and/or Cimarron 

01-011 Make an expressway/freeway connection Fail -
at Cimarron and 1-25 (free movements 
between the two highways) 

01-012 Reduce the 1-25 south bound off ramp to Combine 02-002 
Bijou to two lanes 

01-013 Raise Bijou west of 1-25 to reduce grade Combine 01-005 
of Bijou 

01-014 Detour 1-25 traffic during construction Combine 01-044 
01-015 Reduce lane widths on local streets to 11 Pass -

feet 
01-016 Use cantilever section on portion of east Combine 01-009 

side of 1-25 
01-017 Use a split alignment of Bijou going Pass -

across 1-25 
01-018 Use walls on portions of west side of 1-25 Pass -

to reduce right-of-way 
01-019 Better definition of railroad requirements Supplemental -

Recommendation 
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Final Report 7-1 



CDOT - Region 2 
!-25/Cimarron and Bijou Interchanges 

Idea No. Idea Description 

01-020 Minimize the depth of 1-25 Bijou Bridge by 
using different type of structures, e.g., 0 

arches 
01-021 . Build over and fill under old Midland 

railroad bridge structure (do not remove) 
01-022 Split some Cimarron or Bijou structures 

into separate contracts 
01-023 Use precast for Bear Creek structure 
01-024 Maximize the use of precast structures 

01-025 I Lower the railroad profile under the Bijou 
Bridge 

01-026 Vigorously "discuss" reducing the number 
of tracks with the railroad 

01-027 Squeeze the railroad tracks closer 
together 

01-028 Reduce the median width on Cimarron 
across Fountain Creek 

01-029 Shiftl-25 to the west to incorporate loop in 
the northeast Cimmaronll-25 quadrant 

01-030 Reduce the ramp spacing at Cimarron 
01-031 Lise ramp meters to alleviate weaving 

problems, 
01-032 Let 1-25 and Cimarron encroach on 

( floodplain and use alternative mitigation 
measures 

01-033 Spread the railroad lines apart to 
accommodate a pier(s) at Bijou 

01-034 Put wearing course on concrete to 
mitigate noise 

01-035 Redo the accesses to businesses on Bijou 
between 1-25 and Spruce Street 

01-036 Uncouple the designs for the 1-25/Bijou 
Bridge and the Bijou Street improvements 

01-037 Acquire the right-of-way earlier 

01-038 I Combine the two (1-25 and local) Bijou 
Bridges 

01-039 Move Fountain Creek to the south side of 
Cimarron 

01-040 Separate the northbound and southbound 
1-25 profiles 

01-041 Use variances to facilitate final design 
01-042 Reduce design speed to more closely 

match posted speed 
01-043 Cantilever east side of 1-25 near Bear 

Creek 
01-044 Do a constructability review now 

01-045 Use a two span structure for Bijou 
01-046 Just rebuild the eastbound structure of the 

Bijau Bridge 
01-047 Keep existing laneage on Bijou SI. and 

don'! rebuild the Bijou Street Bridge at all 
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Disposition 

Supplemental 
Recommendation 

Fail 

Supplemental 
Recommendation 
Combine 
Supplemental 
Recommendation 
Fail 

Combine 

Combine 

Pass 

Fail 

Pass 
Supplemental 
Recommendation 
Combine 

Combine 

Supplemental 
Recommendation 
Combine 

Supplemental 
Recommendation 
Supplemental 
Recommendation 
Fail 

Pass 

Pass 

Pass 
Combine 

Combine 

Supplemental 
Recommendation 
As Designed 
Pass 

Combine 
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With 

-

-

-

01-024 
-

-

01-019 

I 01-019 

01-

-

-
-

01-009 

01-019 

-

01-005 

-

-
-

-

-

-
01-041 

01-009 

-

-
-

02-002 
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1-25/Cimarron and Bijou Interchanges 

Idea No. Idea Description 

01-048 Use an improved culvert design for' 
Fountain Creek in lieu of bridges at the 
Cimarron SI. ramps and the main line 

01-049 Reroute the eastbound traffic on Bijou SI. 
to prevent off traffic of 1-25 and permit 
phased construction of Bijou bridge 

01-050 Use 12 foot outside shoulder in lieu of 6-
foot 

01-051 Change the typical section underneath 
Bijou 1-25 and close up the area raise the 
profile of 1-25 

01-052 Eliminate the sidewalks on Bijou bridge 
and use the area for lanes 

01-053 Make a flyover structure from southbound 
1-25 to eastbound Kiowa (fly over is south 
of Monument Park) 

01-054 Move Monument Creek closer to the 
, railroad near Bijou in order to shorten the 

bridge 
01-055 Depress the railroad in the Bijou area, 

install stub walls for flood protection and 
noise abatement 

01-056 Flatten curve between Bear Creek and 
Colorado Ave. 

01-057 Move the 1-25 I Cimarron interchange 
further to the south 

01-058 Drop the mainline grades between 
Cimarron St and Colorado Ave. 

01-059 Use sheet piling or drilled caisson walls 
behind the WPA walls 

01-060 Move the Cimarron St. directional off ramp 
under 1-25 instead of over 1-25 

01-061 Drop 1-25 and take Cimarron St. over 1-25 
01-062 Take 1-25 under Colorado Ave. 
01-063 Keep the Spruce Street connection and 

eliminate Sierra Madre 
01-064 Shift 1-25 to west at Bijou to create more 

separation between interchange and 
existing bridge 

01-065 Install a partial urban interchange at Bijou 
01-066 Convert Bijou to a two-way street 

Cross Railroad/Creek (at Bijou St.) 
02-001 Only carry two lanes in both directions 
02-002 Keep the existing bridges 
02-003 Consolidate the railroad tracks 
02-004 Lower the railroad tracks· ,--.--,;"" 

02-005 Widen the existing bridges 
02-006 Move the creek to the east 
02-007 Rehabilitate the existing structure 
02-008 Get a variance on the track height 

clearance at Bijou St. 
02-009 Get a lateral clearance for the railroad at 

Bijou St., e.g., mainline and siding 
clearances 
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Pass 
-

Combine 

Supplemental 
Recommendation 
Combine 

Combine 

Pass 

Fail 

Duplicate 

Fail 

Pass 

Duplicate 

Combine 

Fail 

Fail 
Fail 
Fail 

Fail 

Pass 
Pass 

Combine 
Pass 
Combine 
Duplicate 
Pass 
Duplicate 
Combine 
Combine 

Combine 
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With 

-

01-044 

-

01-005 

02-002 

-

-

01-025 

-

-

01-010 

01-009 

-

-
-
- -

-

-
-

02-002 
01-012 
01-019 
01-025 

01-054 
02-002 
01-019 

01-019 
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1-25/Cimarron and Bijou Interchanges 

Idea No. Idea Desc;ription 

02-010 Shift the Bijou St. interchange to the west 
02-011 Use different structure type, i.e., low depth 

structures, e.g., arch bridge 
02-012 Put Monument Creek in a box and shorten 

some bridge length 
02-013 Move the railroad out of the project area 
02-014 Shorten the railroad yard, e.g., wider but 

shorter 
02-015 Drop Monument Creek, e.g., 5-feet and 

lower 1-25 
02-016 Install concrete channel for Monument 

Creek near Bijou St. 
02-017 Move 1-25 interchange to the east and 

combine the Bijou Interchange and Bijou 
st. Bridges 

02-018 Relocate Bijou St. 
02-019 Put the railroad in an arch culvert 
02-020 Relocate the railroad yard 
02-021 Shift the railroad closer to Monument 

Creek 
02-022 Bijou St. over 1-25 and under the railroad 
02-023 I Bijou St. over 1-25 and under the railroad 

and under Monument Park 
02-024 Close Bijou St. to the east but putting a 

half diarT]ond at Bijou St. and a half 
diamond at Colorado Ave. 

02-025 Build concrete retaining walls and 
abutment so you do not have modify the 
length of the Bijou/l-25 Bridge 

02-026 Build south bound ftyover at Bijou to 
eastbound Kiowa 

02-027 Double deck Bijou St. through Monument 
Park 
Cross Fountain Creek Channel 

03-001 Conduit Fountain Creek over to Bear 
Creek 

03-002 Move Monument and Fountain Creeks to 
the east and tie-in downstream (along 
side the power plant) 

03-003 Flip-flop 1-25 and Fountain Creek and 
move the confluence west 

03-004 Split Cimarron St and put Fountain Creek 
in the middle 

03-005 Conduit Fountain Creek through the 
interchange 

03-006 Retain flood upstream of 1"25 

03-007 Put Confluence Park and detention on 
west side of 1-25 

03-008 Put Monument Creek in a lined channel 
03-009 Put Cimarron St. on top of Fountain Creek 
03-010 Take Fountain Creek over 1-25 
03-011 Move Fountain Creek north to intercept 

Monument Creek further upstream 
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COOT - Region 2 
1-251Cimarron and Bljou Interchanges 

Idea No. Idea Description 

03-012 Move Cimarron SI. to the north of 
Fountain Creek 

03-013 Shorten Cimarron SI. Bridges over 
Fountain Creek 

03-014 Make an offset interchange at 1-25 and 
Cimarron SI. 

03-015 Keep existing Cimarron Br. for westbound 
and build new eastbound bridge (or visa 
versa) 
Improve Geometries 

04-001 Drop profile between Cimarron and 
Colorado 

04-002 Raise profile between Colorado Ave. and 
Bijou 

04-003 Increase median width on SH 24 (make it 
an expressway. cross-section) 

04-004 Close Colorado Ave. 
04-005 Provide two through east bound lanes on 

Bijou SI. east of 1-25 
04-006 Extend the right turn acceleration lane 

onto Bijou SI. (N. B off ramp) 
04-007 Establish a yield condition instead free 

right for N.H. 1-25 to E. 8. Bijou 
04-008 Double left turn from W. B. Bijou SI. to S. B. 

( 1-25 
'04-009 Increase weave distance N.B. 1-25 

between Cimarron and Bijou 
04-010 Flatten ramp grades from 6% to 4% 
04-011 Flatten Bijou SI. to 5% and adjust 1-25 

profile 
04-012 Eliminate vertical broken back curves 
04-013 Flatten curves in lieu of superelevations 

(check super elevation overlaps at 
Colorado Ave.) (Independent profiles) 

04-014 Eliminate S.B. on ramp at Bijou SI. 
04-015 Put a wider median on 1-25 
04-016 Put in a 16 ft. HOV lanes 

04-017 Put in a 12 ft. HOV lane 
04-018 Reduce the inside shoulder to 4ft. and put 

in wider buffer 
04-019 Eliminate the buffer for the HOV lane 
04-020 Spread the 1-25 ramps at Cimarron 
04-021 Southbound 1-25 to eastbound Colorado 

Ave. flyover 
Reduce slopes '." .... 

05-001 Steepen slopes by using slope and ditch 
pavers 

05-002 Use more vertical elements, e.g., vertical 
abutments, soil nail walls 

05-003 Alternative soil treatments 
05-004 Build 1-25 over Bijou on a structure 
05-005 Raise or lower surrounding terrain 
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COOT - Region 2 
1-25/Cimarron and Bijou Interchanges 

Idea No. Idea Description 

05-006 Make 1-25 a viaduct from Bijou to Bear 
Creek, 

05-007 Depress 1-25 from Bijou to Bear Creek 
05-008 Depress all of 1-25 from Bijou to Bear 

Creek 
Minimize Impacts 

06-001 Review constructability now 
06-002 Make this a design/build project after the 

environmental analysis is complete 
06-003 Offset 1-25 from the existing alignment 

and build towards one side only to 
minimize traffic disruptions 
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CDOT ( jion 2 
j M 25/Cim"",on and Bijou Interchanges 

Summary of Responses to Value Engineering Proposals 
Project 

Definitions of Response Terminology 

Value Engineering Study 
December 2001 

Accept: The VE proposal will be accepted and the original design concept will be modified accordingly. 
Partially Accept: Portions of the VE recommendation will be accepted and/or the VE proposal will be modified somewhat. 
Reject: The VE proposal will not be accepted and the original design concept will be implemented 

VE Proposal 
No.lSupplementary 

Proposal Description 
Lead 

Response 
Tolallnitial Total Cost 

Recommendation Responder Savings ($) Savings ($) 1 

No. 

P 01-002 Put 1-25 over Bljou WCEA Reject 
by using a structure 

in lieu of fill. 
P 01-005 Raise profile grade WCEA Accept $560,000 $560,000 

of /-25 at Bljou. 

P 01·009 Shift 1-25 to the east WCEA Accept $9,000 $9,000 
approximately 8' ana 

construct a 
cantilevered momen 

slab on top of the 
proposed 

mechanically 
stabilized earth 
(MSE) walls to 
prevent further 

encroachment Into 
the floodplain. 

P 01-010 Lower the profile WCEA Accept $1,037,000 $1,037,000 
grade of 1-25 

between Colorado 
and Cimarron. 
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CDOT-k __ n2 
1~25/Cimarron and Bijou Interchanges 

P 01-015 Reduce lane widths 
on local street 
constructed by 

project from 12 feet 
to 11 feet. 

P 01-028 Reduce the median 
width on Cimarron 

Street across 
Fountain Creek. 

, P 01·030 Reduce the spacing 
between the ramp 

terminals at the 
Cimarron 

Interchange. 
P 01-046 . Use existing 

westbound Bijou 
.bridge over the RR 

and Monument 
Creek and only 

replace the 
eastbound bridge. 

P 01-048 Use an Improved 
culvert design for 
Fountain Creek in 

lieu of bridges at the 
Cimarron Street 

ramps and the main 
line. 

P 02-002 Retain and 
rehabilitate the 

existing Bijou Street 
bridges over RR and 

Monument Creek. 

WCEA Partially Accept 

FHU Accept 

FHU Reject 

.' 

WCEA Reject 

FHU Reject 

WCEA Reject 

---------
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$90,000 $90,000 

$1,400,000 $1,400,000 

I 

Final Report 8-2 SolutIons EngIneerIng & Facllllating. Inc. A 

r:;··· ".-';,' 


