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*Design computations for alignments in this project are based on guidance from AASHTO’s A Policy on
Geometric Design of HIGHWAYS AND STREETS, 2001. (PGDHS)

Design criteria for this project are based on guidance from the Interstate 25 Colorado Springs Corridor
Improvements Management Study and Design Guidelines, January 1, 2001 (Corridor Standards).

Design Speed

The desired design speed for I-25 is 70 mph and the posted speed is 556 mph. The horizontal alignment is
controlled by several constraints. Along the east side of |-25 the alignment must avoid the Monument Creek
and Fountain Creek 100-year floodway. If the alignment encroaches upon the floodway a Conditional Letter
of Map Revision (CLOMR) must be obtained to modify the floodway. Along the west side of I-25 the
alignment is constrained by existing businesses. To avoid major right-of-way costs the alignment must avoid
Motor City and WalMart to the south of Cimarron, and the VA Clinic and El Paso County Offices just south of
Bijou. In addition, impacts to the Humane Society should be minimized including avoidance of the pet
memorial garden. Impacts to Walnut Avenue, the WPA rock wall along Monument Creek north of Colorado
Avenue, and So-Cal Auto Restoration should also be minimized.

The maximum superelevation rate for I-25 is 6% as listed in the Corridor Standards. Based upon the 6%
maximum superelevation table in Exhibit 3-22% the following design speeds apply for I-25:

Curve | PI Station Radius Design Speed
1 516+35.52 1875 65 MPH
2 5514+89.27 2100° ~ 70MPH
3 568+85.66 2100’ 70 MPH
4 593+79.16 2800’ 70 MPH

In order to avoid the floodway and the businesses south of Cimarron, including the Humane Society memorial
_ garden, the proposed design speed for Curve 1 has been reduced to 65 mph. This is an acceptable design
speed for a highway posted at 55 mph.
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The design speeds for I-25 listed above are based upon the maximum superelevation rate, however, the
horizontal stopping sight distance for the inside lanes of Curves 1, 2, and 3 are affected by the proposed
median barrier. A complete discussion regarding what effect horizontal stopping sight distance has on the
design speed of each curve is found under the stopping sight distance section.

The maximum superelevation rate for ramp alignments is also 6% as listed in the Corridor Standards. Ramps
are designed with parallel-type entrances and exits. The design speed for each ramp curve follows the guide
values for ramp design speed as related to a 70 mph highway design speed listed in Exhibit 10-56*. Additional
acceleration length is required beyond the gore to reach the mainline design speed for Ramp C-1 and Ramp
C-3 due to horizontai stopping sight distance requirements.

Cimarron Street and Bijou Street are considered major arterial streets within the City of Colorado Springs.
The desired design speed for this type of facility is 45 mph with a 4% maximum superelevation rate. However,
existing conditions do not meet this design criteria. Cimarron Street is currently posted at 35 mph through the
I-25 interchange and Bijou Street is posted at 20 mph westbound and 25 mph eastbound through the |-25
interchange. In addition, vehicles traveling along either street at this location are entering or exiting downtown
Colorado Springs, which has a posted speed fimit of 25 mph. Considering the existing conditions and in order
to tie into the existing roadway and adjacent properties with minimum impacts, the criteria for low speed urban
streets has been applied to both roadways.

The design speed for Cimarron Street is 40 mph with the provision to keep a normal crown through both
curves. Two horizontal control lines were developed for Cimarron, one eastbound and one westbound, to
~ eliminate the need for redirect tapers required to tie into the existing section if only one control line is
implemented. The minimum curve radius is 675" based upon Equation 3-33* The existing 35 mph posted
speed can be maintained through the interchange based upon the 40 mph design speed.

The design speed for Bijou Street is 35 mph with the provision to keep a normal crown along the entire length
of the roadway improvements. The reverse curves east of the interchange where Bijou and Kiowa split are
designed for 25 mph. These curves are currently posted at 15 mph and lead into downtown Colorado
Springs which is posted at 25 mph. These reverse curves are superelevated because they are very sharp. A
design speed of 25 mph is consistent with the existing conditions and minimizes impacts to Monument Valley
Park and the historic St. Mary’s Cathedral. Further details about the three lane reverse curves on Bijou are
discussed under the Bijou Reverse Curves section.

Profile Grades

The design speed for the vertical alignment of 1-25 is 70 mph. The range of allowable grades is 0.50% to
4.00% as listed in the Corridor Standards. The maximum proposed profile grade along 1-25 is 3.65% and the
minimum proposed grade is 0.76% meeting the defined design criteria.

The proposed profile grade of 1-25 under the new Bijou Street Bridge is 6.0 feet higher than the existing
roadway for two phase construction and 7.9 feet higher for one phase construction (I 25 and the Bijou
overpass plus Bijou Street over Monument Creek and the Railroad). This will improve the horizontal and
vertical sight distance and allow for the replacement of an existing pump station (draining the area), with a
gravity drainage system, and still maintain the existing coffer dam system.

. The range of allowable grades for the ramps is 0.50% to 6.00% as listed in the Corridor Standards. The

L proposed maximum ramp grade is 6.00% on Ramp B-1 (Bijou southbound on ramp). The proposed minimum
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ramp grade is 0.65% on Ramp C-1 (Cimarron southbound off ramp}. The following table summarizes the
maximum and minimum grades for each ramp.

Ramp Maximum Grade Minimum Grade

Allowable 6.00% 0.50%
C-1 (Cimarron Southbound On) 2.48% 1.93%
C-2 (Gimarron Southbound Off) 5.62% 0.65%
C-3 (Cimarron Northbound On) 5.41% 1.55%
C-4 (Cimarron Northbound Off) 2.58% 1.70%
B-1 (Bijou Southbound On}) 6.00% 1.95%
B-2 (Bijou Southbound Off) 2.00% 1.06%
B-3 (Bijou Northbound On) 4.33% 1.00%
B-4 {Bijou Northbound Off) 3.96% 1.96%

The design speed for the vertical alignment of Cimarron is 40 mph. The range of allowable grades is 0.50%
to 4.00% as listed in the Corridor Standards. The vertical alignment of Cimarron is constrained by the
existing Fountain Creek bridge to the west and the existing bridge over the Union Pacific Railroad to the east.
The proposed maximum grade along Cimarron is 6.00%. This grade is greater than the allowable maximum;
however, it is necessary 1o tie into the existing 6.00% grade and vertical curve on the railroad bridge. The
proposed minimum grade along Cimarron is 0.85%.

The design speed for the vertical alignment of Bijou is 35 mph. The range of allowable grades is 0.50% to
4.00% as listed in the Corridor Standards. An interim and an ultiimate profile have been proposed to allow a
phased implementation of the Bijou Street bridge over Monument Creek and the Union Pacific Railroad. The
interim profile ties into the existing Bijou bridge over Monument Creek and the Union Pacific Railroad,
requiring only the replacement of the Bijou bridge over I-25. The proposed maximum grade of the interim
profile is 6.09%. This grade is greater than the allowable maximum; however, it is required to tie into the
existing bridge. The proposed minimum grade is 0.50%. With a phased approach, the ultimate profile raises
the interim profile grade of Bijou Street from 0 to approximately 1.5 feet in 160 feet by thickening the
pavement on the new bridge. The proposed maximum grade of the ultimate profile is 5.67%. This grade is
also greater than the allowable maximum, however, in order to meet the 4.00% grade criteria and the 23 ft.
required clearance over the railroad, significant impacts to businesses along Bijou west of I-25 and to
Monument Valley Park on the east side of 1-25 would result. The minimum grade of the proposed ultimate
profile is 0.50%.

Superelevation Transition

Superelevation transition along I-25 will be accomplished through the use of spirals. There is an
acknowledged discrepancy in AASHTO between appropriate runoff lengths and appropriate spiral iengths for
wide pavements on high type alignments. Spiral criteria recommends spiral lengths that are significantly less
than minimum runoff lengths. With this in mind, this project will apply superelevation transitions as follows:

Provide coincident runoff and spiral length equal to the minimum runoff length (L) up o the maximum spiral
length (Lemax). Where Linax is less than the minimum runoff length, then use Lgma, for the spiral and runoff
length provided an analysis of the outside lane edge profile confirms conformance to standard profile design
criteria.
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Based upon the selected method of application of superelevation transition discussed above, the table below
summarizes the appropriate runoff and spiral lengths for each curve where:

e= Superelevation rate

L= Runoff length (calculations are based upon a 6 lane rotated section)

Lemin = Minimum spiral length

L ciesired = Desired spiral length based upon design speed

Lsmax = Maximum spiral length

Ls= Actual spiral length for the project.

. Design - . .
Curve Radius Spegd Exg-aa Eqnl:_é—as Eqnl._g-né%fzs lEf%sf:rse: E(iq_rﬁ"é?éo Ls

1. 1875’ 65 mph 6.0% 583 172 191° 385’ 400’
2 2100° 70 mph 6.0% 626’ 182’ 205 408’ 350°/345'
3 2100° 70 mph 6.0% 626 182’ 205’ 408’ 350'/400°
4 2800’ 70 mph 5.9% 574’ 210 205’ 471’ 355'/300°

Superelevation transitions on the ramps are based on the method for tangent-to-curve transitions. The
superelevation table in Exhibit 3-22* defines runoff lengths, and adjustment factors from Exhibit 3-28* are
used as necessary for wide pavements. Exhibit 3-30* defines the location of the superelevation runoff length
with respect to the end of the curve.

As mentioned previously, low speed urban street standards are applied to Cimarron Street and Bijou Sireet,
and a normal crown will be continued along the entire length of each roadway. Therefore, superelevation
transitions do not apply.

Stopping Sight Distance

The median barrier may obstruct the horizontal stopping sight distance for the inside travel lane through
proposed Curves 1, 2, and 3 along [-25. Guardrail Type 7 Style CL is proposed along the centerline of I-25
where the northbound and southbound lanes are separated only by 12’ shoulders, restricting the horizontal
stopping sight distance for vehicles traveling on the outside of a curve in these areas. Curve 4 is not affected
by these restrictions because a 24’ wide depressed median is developed before entering Curve 4, eliminating
the need for Guardrail Type 7.

The middie ordinate (M) for the inside travel lane is 18.625’ from the center of the lane to the top edge of the
barrier. The following sight distances and corresponding design speeds apply for the inside travel lane of
each affected curve:

Curve (Radius) Honzontgli ssttaon%‘zng Sight Design Speed
1 (1875") 532’ 58 mph
2 (21009 562’ 60 mph
3 (21000 562’ 60 mph

T ltis apparent that these design speeds, based solely on horizontal elements, are substantially lower than
those listed previously in the Design Speed section, based upon the maximum superelevation rate.
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A calculation of the stopping sight distance based upon all elements of design (horizontal alignment, profile
grade, and superelevation) is required to determine the true horizontal stopping sight distance and maximum
design speed for each horizontal curve. Attached to this memo is a station-by-station analysis of the true
sight distance, accounting for profile, curvature, and superelevation. The analysis was performed for the
inside and outside lanes of I-25, both northbound and southbound. The following table summarizes those
stations that have less than 730 feet ¢f sight distance (70 mph design speed).

Station Lane Designation Sto{r;rslg%?éght Design Speed*
534+00 to 536+00 Northbound - Inside 700° > 68 mph
558+00 io 559+00 Southbound — Inside 564’ > 59 mph
442+00 to 544+00 Southbound — Inside 700° > 68 mph
534+00 to 536+00 | Northbound — Outside 700° > 68 mph

5540+00 Northbound — Qutside 655’ > 65 mph
560400 to 562400 | Southbound - Qutside 679 > 67 mph
542400 to 543+00 | Southbound — Qutside 700° > 68 mph

*Based on equation 3-2, Page 113 ,AASHTO PGDHS
Vertical

Minimum lengths of crest curves are calculated based on the vertical stopping sight distance for an eye height
of 3.5 and an object height of 2.0’ (Equation 3-45 and 3-46%). Minimum lengths of sag curves are calculated
based upon headlight sight distance (Equation 3-50 and 3-52%). The values of Kiisted in Exhibit 3-76 and 3-
79*for the appropriate design speed are generally acceptable.

Weave

The northbound weave distance between Cimarron and Bijou is approximately 1350 feet and the southbound
weave distance is approximately 1250 feet. Weave LOS is expected to be D or better between the two
interchanges. This weave was studied in more detail since the weave distances both northbound and
southbound were less than 1500 feet. Analysis using simulation software was done 1o determine if the weave
distance would be a factor in both capacity and driver behavior. Based upon the simulations, it was
determined that the length of weave was not short enough to create capacity problems or erratic lane
changing. These results were also presented to the FHWA in separate meetings. Additional information is
provided in the FHWA Interstate Access Request.

Bijou Southbound On Ramp Length

The proposed Bijou/I-25 southbound on ramp next to the VA building is 800 feet long and the profile grade
from Bijou is 6.00% down to 1.96% at the freeway entrance. The ramp was shortened to 800 feet to provide
approximately 25 foot of clearance at Station 569+/- from the edge of the ramp shoulder to the VA building.
The ramp connects 1o a continuous lane that extends to the Cimarron southbound off ramp to provide
sufficient length to meet the requirements listed in Exhibit 10-70*
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% FEAK REGION

Bijou and Cimarron Triple Left Turn

A triple left tumn from the I-25 southbound off ramp to eastbound Bijou Street and from the 1-25 northbound oif
ramp to westbound Cimarron Street is being designed to provide adequate capacity for future traffic volumes.
The third lane will be constructed and siriped out until traffic volumes demand the increased capacity. The
triple left turn at Cimarron has been designed for one WB 50 turning from one of any of the three lanes and
single unit vehicles in the other two lanes. The triple left turn at Bijou has been designed for two WB 40
vehicles turning from the two exterior lanes and a single unit vehicle in the remaining lane. A larger design
vehicle approach was chosen at Cimarron due to the predominance of industrial businesses accessing the
Gimarron interchange. The Bijou left turn into downtown Colorado Springs is used predominately by
passenger vehicles and does not warrant the more restrictive turning vehicle design.

Bijou Reverse Curves

In order to have a iriple left turn from the 1-25 southbound off ramp to eastbound Bijou Sireet, three receiving
lanes must be carried along Bijou Street through the reverse curves where Bijou and Kiowa split. As
discussed previously the reverse curves are designed for 25 mph. Using a WB40 as the design vehicle,
AASHTO recommends 43.8-47.0’ of width for three lanes at slow speeds. A 40’ envelope including pans has
been provided to minimize impacts on Mornument Valley Park and St. Mary’s Cathedral. The following
reasons support this design decision. First, three WB40 vehicles rarely pass through this segment
simultaneously. Second, a simulation using Autoturn software of three WB40 vehicles in this segment pass
without conflict. Autoturn does assume speeds less than the design speed for this area, but all three vehicles
fit within the 40’ envelope. Third, when simulated with passenger cars, a single WB40 vehicle travels through
the segment with noticeable clearance from the other vehicles.

Right-of-Way

F%ight-of—way impacts have been minimized wherever possible. Several parcels along the west side of I-25 will
need to be purchased and businesses will need to be relocated. The estimated right-of-way cost is $8 to $10
million. Specific parcels are discussed below:

Humane Society {(west of Station 530 +/-) - The Humane Society will be partially impacted by the southbound
on ramp from Cimarron. Approximately 8000 square feet (sf) of land will need to be purchased and
approximately 180’ of the existing dog run will need to be reconstructed towards the north end of the property.
The entire east edge of the parcel requires a retaining wall. The memorial garden will be avoided by
constructing a retaining wall.

So-Cal Auto Restoration (west of Station 547 +/-) — So-Cal Auto Restoration will be impacted by Ramp C-2
(Cimarron southbound off ramp). The project team evaluated several treatment options for the west edge of
the Ramp C-2. The options included a wall for the full length, a slope for the full length, and several
combinations of a slope and a wall. The evaluations showed a wall for the full length as the most economical
option. This option maintains So-Cal Auto Detailing saving the costs associated with purchasing and
relocating this business. A single wall will have a maximum height of 46 feet. Since constructing two shorter
walls provides easier constructability than building one 46’ high wall, a two-tiered wall system with a 2-foot

offset was recommended. Very little difference in cost was found between these two options.
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VA Clinic/El Pasc County Offices (west of Station 569 +/-) — These two offices work in conjunction with one
another requiring both offices to be purchased and relocated if either one is affected. The alignment of the
southbound on ramp at Bijou has been designed such that neither office will be impacted. A minimum
clearance of approximately 25’ from the building to the edge of pavement of the ramp is provided. The project
will also study noise, vibration and air quality impacts to the property. '

Datum

The project mapping is on the 1988 datum. FEMA mapping and mapping from the City of Colorado Springs is
on the 1929 datum. The conversion from the 1929 datum to the 1988 datum is as foilows:

1929 datum + 3.47° = 1988 datum

This datum difference has been accounted for in the floodplain investigation and for existing data received
from the City of Colorado Springs.

Floodplains

The conditions of the floodplains have changed since the original Flood insurance Study was made in 1981.
Changes that have occurred include filling in the flood fringe areas, construction of channel drop structures,
degradation and aggradation of the channel bottom (by natural and manmade causes), channel improvements
and bank protection. Many of these changes were done without approval from a local, state or federal agency. In
addition, the 1981 FEMA analysis used mapping with a 1” = 500’ scale and a 5-foot contour interval as opposed to
the 1-foot contour interval that is currently available. The current conditions indicate that changes in the Flood
Insurance Rate Map are necessary. A Preliminary Letter of Map Revision (LOMR) has been prepared that will
amend the FEMA map to show the current flooding conditions. Proposed improvements will then be determined,
and a Final Conditional Letter of Map Revision (CLOMR) will be prepared. This CLOMR will request a response
from FEMA that the proposed project complies with the minimum criteria for FEMA. Once approved and
constructed, FEMA maps can then be modified fo show the new floodplain limits.

Flooding for Monument, Fountain and Bear Creeks are currently delineated as being in Zones AE (floodplain and
floodway) and Zone X. Zone AE includes special flood hazard areas inundated by the 100-year flood where base
flood elevations have been determined. Zone X includes other flood areas such as the 500-year flood area and
100-year flood areas with average depths of less than 1 foot. Zone X does not have a mapped base flood
elevation. In general, placing fill is allowed in the floodplain but not in the floodway per FEMA regulations.

This project will include new structures for the Cimarron and Bijou interchanges as well as new Interstate 25
bridges over Fountain and Bear Creeks. Once the improvements to |-25 are determined, then a Final Conditional
Letter of Map Revision (CLOMR) will be prepared and presented to FEMA. This CLOMR will be compared to the
LOMR in order to assess impacts and guide the design.

This project has been coordinated with Mr. Keven Stilson, the Floodplain Administrator for the Pikes Peak
Regional Building Department and Mr. John Liou, the Regional Hydrologist for FEMA. Coordination with these
individuals and other parties will continue as the design continues. A brief discussion of the three drainage ways
is listed below.
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Fountain Creek

Fountain Creek parallels U.S. Highway 24 through western Colorado Springs prior to passing under 1-25. East of
1-25, Fountain Creek joins Monument Creek and bends abruptly to the south, paralleling 1-25’s east right-of-way.

A split flow occurs at the undersized bridge at State Highway 24 where approximately 6,200 cubic feet per second
(cfs) pass into the Bear Creek drainage. Some of the water surface elevations have increased at the I-25
crossing. This is probably because the original HEC-2 model did not model the northbound on-ramp bridge from
Cimarron Street to 1-25. The low chord of this bridge is about 19 feet lower than the adjacent I-25 mainline bridge.

Two new ramp bridges are planned for crossing Fountain Creek. They will each be a three span bridge with a
length of about 255-feet. They will have a pedestrian path and a 20-foot wide low flow channel. The structures
are dependant on the elevation for existing Cimarron Street and the geometry of Fountain Creek. The 100-year
storm will pass under pressure flow at the south end of the bridges. Gimarron Street will not be inundated. The
upper reach of Fountain Creek produces a high amount of debris. 1t should be cleaned up as a part of this
project. Additional information is available in the Preliminary CLOMR prepared by FHU in August 2003.

Monument Creek

Monument Creek has been channelized along the east right-of-way of I-25 in this part of Colorado Springs.
The City of Colorado Springs has constructed grade control structures to limit erosion within parts of the
project area. Water surface elevations have increased north of the Bijou Street Bridge. The increase is
probably due to the local constricting of the floodplain in comparison to the original FEMA model.

The existing structures have adequate freeboard and can pass the 100-year flows. Proposed crossings
should be at least equal to the existing structures in size.

Bear Creek

Bear Creek passes under 1-25 via a double cell 14’ x 10 (span x rise) reinforced concrete box culvert. The
current drainage crossing in the 1-25 area is fairly well defined. Water surface elevations have increased
upstream of the I-25 crossing. The 100-year regulatory flow for Bear Creek is 4,140 cfs that peaks at about
1.3 hours. The split flow from Fountain Creek at State Highway 24 is about 6,200 cfs, which peaks at about
13.5 hours. Due to the wide variance in peaks, the flows will not be added together. Further refining of the
model will probably modify the discharge for this spilit flow.

The existing box culverts can either have 5 additional 12’ X10’ cells placed to the south or have a bridge. Due
to the cost difference between the box culveris and bridge options, the recommended structure in the
Structure Type Selection Report, June 2003, is a bridge that would have a bike path with 12 feet of clearance
and a low flow channel. The bridge will have about a 100-foot span. A riprap drop will be required upstream
of the bridge to limit the high velocities that are now occurring.

Impacis to the WPA Wall

Immediately following this memo is an original memo, dated August 26, 2002, summarizing the proposed
alignment of 1-25 with respect to the WPA Wall impagcts, right-of-way acquisition, and design speed. The
memo identifies approximately 10,000 SF of the WPA wall to be impacted for the proposed. Following further
design refinements, the total wall impact was estimated to be approximately 5,910 SF. Of this, 2,710 SF is
estimated to be permanent impact due to proposed structures physically encroaching on the existing wall. The
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remaining 3,200 SF is potential impact. The potential impact is an estimate based on the contractor disturbing
the WPA Walli approximately 10 feet beyond the limits of proposed structures. This potential impact cannot be
completely determined at this point, as it is based solely on the contractor's methods of construction. Project
specifications will require the contractor to remove, and replace in kind, any of the WPA Wall that is disturbed
outside the limits of the proposed physical features. (Please refer to the WPA Wall Impacts graphic that is
included in this notebook)



125 Stoping Sight Distance

. 9/2/2003
NB 125 INSIDE LANE | SB 125 INSIDE LANE
Eve point information 19.17 right centerline| Eye point information 19.17" left centerline |
Eye point subsidiary string =  TKAT Eye point subsidiary string = TKAS5
Eye point horizontat offset = 0.000 Eye point horizontal offset =  0.000
Eye point vertical offset = 3.500 . Eye point vertical offset = 3.500
Eye station interval = 100.000 Eye station interval = 100.000
[Target point information  18.17" right centerline | [ Target point information 19.17 left centerline |
Target point subsidiary sting =  TKAT Target point subsidiary sting =  TKAS
Target point horizontal offset = 0.000 Target point horizontal offset =  0.000
Target peint vertical offset = - 2.000 Target point vertical offset = 2.000
Target station interval = 100.000 Target station interval = 1060.000
Reference string = MCAC Reference string = MCAC
Visibility string = NBIN Visibility string = SBIN
Minimum visibility distance = 730.000 Minimum visibility distance = 730.000
Section analysis interval = 100.000 Section analysis interval = 100.000
-Visibility- -Visibility- -Visibility- -Visibility-
-Point- -Station- —Distance— --Deficit— -Point- -Station- —Distance~ --Deficit-—

50000.000 730.000 0.000
50100.000 730.000 0.000
50200.000 730.000 0.000 58700.000 730.060 0.000
50300.000 730.000 0.000 59600.000 730.000 0.000

1 1 59900000  730.000 0.000
2 2
3 3
4 4
5 50400.000  730.000 0.000 5 59500.000  730.000 0.000
6 6
7 7
8 8
9 9

59800.000 730.000 0.000

50500.000 730.000 0.000 59400.000 730.000 0.000
50600.000 730.000 0.000 59300.000 730.000 0.000
50700.000 730.000 0.000 59200.000 730.000 0.600
50800.000 730.000 0.000 59100.000 730.000 0.000

10 50900.000 730.000 0.000 10 59000.000 730.000 0.060
11 51000.000 730.000 0.000 11 58900.000 730.000 0.000
12 51100.000 730.000 0.000 12 58800.000 730.000 0.000
13 51200.000 730.000 0.000 13 58700.000 730.000 0.000
14 51300.000 730.000 0.000 14 58600.000 730.000 0.000
15 51400.000 730.600 0.000 15 58500.000 730.000 0.000
16 51500.000 730.000 0.000 16 58400.000 730.000 0.000
17 51600.000 730.000 0.000 17 58300.000 730.000 0.000
18 51700.000 730.000 0.000 18  58200.000 730.000 0.000
19 51800.000 730.000 0.000 19 58100.000 730.000 0.000
20 519200.000 730.000 0.000 20  58000.000 730.000 0.000
21 52000.000 730.000 0.000 21 57900.000 730.000 0.000
22 52100.000 730.000 0.000 22 57800.000 730.000 0.000
23 52200.000 730.000 0.000 23  57700.000 730.000 0.000
24 52300.000 730.000 0.000 24 57600.000 730.000 0.000
25  52400.000 730.000 0.000 25 57500.000 730.000 0.600
26 52500.000 730.000 0.000 26  57400.000 730.000 0.000
27  52600.000 730.000 0.000 27 57300.000 730.000 0.000
28  52700.000 730.000 0.000 28  57200.000 730.000 0.0G0
29  52800.000 730,000 0.000 28 57100.000 730.000 0.000
30 52900.000 730.000 (.000 30 57000.000 730.000 0.000
31 53000.000 730.000 0.000 31 56800.600 730.000 0.000
32 53100.000 730.000 0.000 32 56800.000 730.000 0.000
33 53200.000 730.000 0.000 33 56700.000 730.000 0.000
34 53300.000 730.000 0.060 ’ 34 56600.000 730.000 0.000
35  53400.000 700.241 -29.759 35 56500.000 730.000 0.000
36  535060.000 700.185 -29.815 36 56400.000 730.600 0.000
37 53600.000 700.129 -29.8M 37  56300.000 730.000 G.0oc
38  33700.000 730.000 0.000 38 56200.000 730.000 0.000
39 53800.000 730.000 0.000 39  56100.000 730.00G 0.000
40 53900.000 730.000 0.000 40  56000.000 730.000 0.000
41 54000.000 730.000 0.000 41 55900.0060 563.599 -166.401
v - 42 54100.000 730.000 0.000 42  55800.000 581.139 -148.861
S 43 54200.000 730.000 0.000 43 55700.000 730.000 0.000
44  54300.000 730.000 0.000 44 55600.000 730,000 0.000
45 54400.000 730.000 0.000 48  55500.000 730.000 0.000

46  54500.000 730.000 0.000 48 55400.000 730.000 0.000



47
48
49
0
51
52
53

585

57
58
59
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

&4
85
86
87
88
89
g0
91
92
93
94
95
96
a7
98

99

54600.000
94700.000
54800.000
54900.000
55000.000
55100.000
§5200.000
55300.000
55400.000
55500.000
56600000
55700.000
53800.000
55900.000
56000.000
56100.000
56200.000
56300.000
56400.000
56500.000
56600.000
56700.000
56800.000
56900.000
57000.000
57100.000
57200.000
57300.000
57400.000
57500.000
57600.000
57700.000
57800.000
£7900.000
58000.000
58100.000
58200.000
58300.000
58400.000
58500.000
58600.000
58700.000
58800.000
58900.000
59000.000
58100.000

59200.000
59300.000
59400.000
59500.000
59600.000
59700.000

58800.000

730.000
730.000
730.000
730.000
730.000
730.060
730.000
730.000
730.000
730.600
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.000
730.600

703.695
603.193
502.387
401.460
300.621
200.197

100.006

0.000
0.000
¢.000
¢.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
(.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000

47 55300.000 730.000 0.000
48  55200.000 730.000 0.000
49 55100.000 730.000 0.000
50  55000.000 730.000 0.000
51  54800.000 730.000 0.000
52 54800.000 730.000 0.000
53  54700.000 730.000 0.000
54 54600.000 730.000 0.000
35 54500.000 730.000 0.000
56  54400.000 700.149 -22.851
57  54300.000 700,184 -29.806
58  54200.000 700.260 -29.740
58 54100.000 730.000 0.000
60  54000.000 730.000 0.000
61  53900.000 730.000 0.000
62  B3800.000 730.000 G.000
63  53700.000 730.000 0.600
64  53600.000 730.000 0.000
65 53500.000 730.000 0.000
66  53400.000 730.000 0.000
67  53300.000 730.000 0.000
68  53200.000 730.000 ¢.000
69  53100.000 730.000 0.000
70 53000.000 730.000 0.000
71 52800.000 730.000 0.000
72 52800.000 730.000 0.000
73 52700.000 730.000 0.000
74 52600.000 730.000 0.000
75 52500.000 730.000 0.000
76 52400.000 730.000 0.000
77 52300.000 730.000 0.000
78 52200.000 730.000 0.000
7% 52100.000 730.000 0.000
80  52000.000 730.000 0.000
81  51900.000 730.000 0.000
82  51800.000 730.000 0.600
83 51700.000 730.000 0.000
84  51600.000 730.000 0.000
85  51500.000 730.000 0.000
86  51400.000 730.000 0.000
87  51300.000 730.000 0.000
88  51200.000 730.000 6.000
89  51100.000 730.600 6.000
90  51000.0C0 730.000 0.600
91 50900.000 730.000 0.000
92  50800.000 730.000 0.000
93  50700.000 700.536 0.000
94 50600.000 600.162 6.000
25  50500.000 500.032 0.000
96  50400.000 460.027 0.000
97  50300.000 300.024 0.000
98  50200.000 200.023 0.000
88 50100.000 100.026 0.000




48  54700.000 730.000 0.000
49 54800.000 730.000 0.000
50  54900.000 730.000 0.000
51  55000.000 730.000 0.000
52 55100.000 730.000 0.000
53  55200.000 730.000 0.000
94 55300.000 730.000 0.000
55 55400.000. 654.730 -75.220
56  55500.000 730.000 0.000
57  55600.000 730.000 0.000
58  55700.000 730.000 0.000
69  55800.000 730.000 0.000
60  55900.000 730.000 0.000
61  56000.000 730.000 0.000
62  56100.000 730.000 0.000
63  56200.000 730.000 0.000
64  56300.000 730.000 0.000
65  56400.000 730.000 0.000
66 56500.000 730.000 0.000
67  56600.000 730.000 0.000
68  56700.000 730.000 0.000
69  56800.000 730.000 0.000
70 56900.000 730.000 0.000
71 57000.000 730.000 0.000
72 57100.000 730.000 0.000
73 57200.000 730.000 0.000
74 57300.000 730.000 0.000
75  57400.000 730.000 0.000
76  57500.000 736.000 0.000
77  57600.000 730.000 0.000
78  57700.000 730.000 0.000
79  57800.000 730.000 0.000
80  57900.000 730.000 0.000
81 58000.000 730.000 0.000
82  58100.000 730,000 0.000
83  58200.000 730.000 0.000
84  58300.000 730.000 0.000
85  58400.000 730.000 0.000
86  58500.000 730.000 0.000
87  58600.000 730.000 0.000
88  58700.000 730.000 0.000
89  58800.000 730.000 0.000
90  58900.000 730.000 0.000
91 59000.000 730.000 0.000
892  59100.000 730.000 0.000
furthest target point reached.
93  59200.000 709.155 0.000
94  59300.000 607.539 0.000
895  58400.000 505.455 0.000
96  59500.000 403.271 0.000
97  59600.000 301.534 0.000
98  59700.000 200.439 0.000
99  59800.000 100.014 0.000

48  55200.000 730.000 0.000
49 55100.000 730.000 0.000
50  55000.000 730.000 0.000
51 54500.000 730.000 0.000
52 54800.000 730.000 0.600
53 54700.000 730.000 0.000
54 54800.000 730.000 0.000
55 54500.000 730.000 0.000
56 54400.000 730.000 0.000
57  54300.000 700.197 -29.803
58  54200.000 700.260 -29.740
59  54100.000 730.000 0.000
60  54000.000 730.000 0.000
61  53900.000 730.000 0.000
682  53800.600 730.000 0.000
63  53700.000 730.000 0.000
64  53600.000 730.000 0.000
65  53500.000 730.000 0.000
66  53400.000 730.000 0.000
67  53300.000 730.000 0.000
68  53200.000 730.000 0.000
68  53100.000 730.000 0.000
70 53000.000 730.000 0.000
71 52800.000 730.000 0.000
72 52800.000 730.000 0.000
73  52700.000 730.000 0.000
74  52600.000 730.000 0.000
75  52500.000 730.000 0.000
76 52400.000 730.000 0.000
77 52300.000 730.000 0.000
78  52200.000 730.000 0.000
79 52100.000 730.000 0.000
80  52000.000 730.000 0.000
81  51800.060 730.000 0.000
82  51800.000 730.000 0.000
83  51700.000 730.000 0.000
84  51600.000 730.000 0.000
85  51500.000 730.000 0.000
86  51400.000 730.000 0.000
87  51300.000 730.000 0.000
88  51200.000 730.000 0.000
83  51100.000 730.000 0.000
90  51000.000 730.000 0.000
81  50900.000 730.000 0.000
92  50800.000 730.000 0.600
furthest target point reached.
83  50700.000 701.830 0.000
94  50600.000 600.495 0.000
95  50500.000 500.044 0.000
96  50400.000 400.030 0.000
97  50300.000 300.024 0.000
98  50200.000 200.023 0.000
99  50100.000 100.02¢ 0.000




NB 125 OUTSIDE LANE

ye point infermation B’ left of ETW
Eye point subsidiary string = TJAQ
Eye point horizontal offset = 0.000
Eve point vertical offset = 3.500
Eye station interval = 100.000

{Target point information &' left of ETW

Target point subsidiary string =  TJAD
Target point horizontal offset =  0.000
Target point vertical offset = 2.000
Target station interval = 100.000
Reference string = MCAC
Visibility string = NBOT
Minimum visibility distance = 730.000
Section analysis interval = 100.000

-Visibility- -Visibility-
-Pgint- -Station- --Distance- --Deficit—
1 50000.000 730.000 0.000
50100.000 730.000 0.000
3 50200.000 730.000 0.000
4 50300.000 730.000 0.000
5 50400.000 730.000 0.000
6 50500.000 730.000 0.000
7 50600.000 730.000 0.000
8 50700.000 730.000 0.000
9 50800.000 730.000 0.000
10 50900.000 730.000 0.000
11 51000.000 730.000 0.000
12 51400.000 730.000 0.000
13 51200.000 730.000 0.000
14 51300.000 730.000 0.000
15 51400.000 730.000 0.000
16 51500.000 730.000 0.000
17 51600.000 730.000 0.000
18 51700.000 730.000 0.000
19 51800.000 730.000 0.000
20 51900.000 730.000 0.000
21 52000.000 730.000 0.000
22 52100.000 730.000 0.000
23 52200.000 730.000 0.000
24 52300.000 730.000 0.000
25 52400.000 730.000 0.000
26 52500.000 730.000 0.000
27 52600.000 730.000 0.000
28 52700.000 730.000 0.c00
29 52800.000 730.000 0.000
30 52900.000 730.000 0.000
3 53000.000 730.000 0.000
32 53100.000 730.000 0.000
33 53200.000 730.000 0.000
34 53300.000 730.000 0.000

35 53400.000 700.241 -28.759
36 53500.000 700.185 -29.815

37 53600.000 7006.129 -28.871

38  53700.000 730.000 0.000
3% 53800.000 730.000 0.000
40  53900.000 730.060 0.000
41 54000.000 730.000 0.000
42 54100.000 730.000 0.000
43 54200.000 730.000 0.000
44  54300.000 730.000 0.000
45 54400000 730.000 0.00C
46  54500.000 730.000 0.000
47  54600.000 730.000 0.000

S8 125 OUTSIDE LANE ]

Eve point information 6'leftof ETW

Eye point subsidiary string = E4Al
Eye point horizontal offset =  0.000
Eye point vertical offset = 3.500
Eve station interval = 100.000

[Target noint information 6" left of ETW

Target point subsidiary string =  E4Al
Target point horizontal offset =  0.000
Target point vertical offset = 2.000
Target station interval = 100.000
Reference string = MCAC
Visibility string = SBOT
Minimum visibility distance = 730.000
Section analysis interval = 100.000

-Visibility-  -Visibility-
-Point- -Station- --Distance— —Deficif-—
59900.000 730.000 0.600
59800.000 730.000 0.000
59700.000 730.000 0.000
58600.000 730.000 0.000
59500.000 730.000 0.000
58400.000 730.000 0.000
59300.000 730.000 0.000
59200.000 730.000 0.000
59100.000 730.000 0.000
10  59000.000 730.000 {.000
11 58900.000 730.000 0.000
12 58800.000 730.000 .000
13 58700.000 730.000 0.000
14 58600.000 730.000 0.000
15 58500000 730.000 0.000
16  58400.000 730.000 0.000
17 58300.000 730.000 0.000
18  58200.000 730.000 0.000
1% 58100.000 730.000 0.000
20  58000.000 730.000 0.000
21 57900.000 730.000 0.000
22  57800.000 730.000 0.000
23 B7700.000 730.000 0.000
24  57600.000 730.000 0.000
25  57500.000 730.000 0.000
26 57400.000 730.000 0.000
27  57300.000 730.000 0.000
28  57200.000 730.000 0.000
2%  57100.000 730.000 0.000
30 57000.000 730.000 3.000
31 56%00.000 730.000 0.000
32 56800.000 730.000 0.000
33 56700.G00 730.000 0.000
34  56600.000 730.000 0.000
35 56500.000 730.000 0.000
36  56400.000 730.000 0.000
37  56300.000 730.000 0.000

WOW O WA

38  56200.000 687.932 -42.068
39 56100.600 678.714 -51.286
46 56000.000 689.294 -40.706

41 55900.000 730.000 0.000
42 55800.000 730.000 0.000
43 55700.000 730,000 0.000
44 55600.000 730.000 0.000
45  55500.000 730.000 0.000
46  55400.000 730.000 0.000
47 55300.000 730.000 0.000
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August 26, 2002
I-25 Alignment Justification and WPA Wall Impacts

Cimarron/Bijou design memorandum

CDOT DESIGN Project No. 1M 0252-334

Date: August 26, 2002 Wilson & Company
By: Turnquist, Garton Felsburg Holt & Ullevig
Subject: |-25 Alignment Justification

WPA Wall Impacts - cantilever retaining wall system

Distribution: Stolfus/Hansen/Markar/\Weir/
Dunkle/Turnquist/Sheffer/
Brady/Gorse/Garton

The project team, at the Progress Meeting of August 22, 2002, discussed and reviewed the 2 attached
memos on the WPA Wall Impacts (alternative alignments that avoided the WPA wall and a cantilevered
roadway slab and retaining wall system that reduces the impacts to the WPA wall — both of these memos
have been revised to include the team’s comments).

Recommendations of the project team are:

1. 125 Alignment Justification — WPA Wall Impacts — alternative alignments
The proposed alignment is recommended for the design of the project because alternative alignment 1
does not meet the Corridor Standard design speed of 70 mph and increases the ROW required and
alternative alignment 2 requires an estimated increase in ROW costs of $23.8 million for the VA-E| Paso
County propetty.

2. 125 Alignment Justification — WPA Wall Impacts — cantilever retaining wall system The pariial
avoidance option for the cantilevered roadway slab and retaining wall system is recommended for the
design of the project instead of the fotal avoidance or maximum impact optiocns. The partial avoidance
option only impacts approximately 6% (4,400 sq ft of the 75,000 sq ft) of the WPA wall located within the
project limits and costs 1/3 ($320,000) of the total avoidance option. A constant 5 feet of cantilevered
roadway slab overhang is recommended for the Bijou ramp area. A variable cantilevered roadway slab
overhang is recommended in the area north and south of the | 25 bridge over Colorado Avenue. A portion
of this cantilever is required to avoid encroaching on the flood way.

Design of the FIR plans for the project will proceed using these two recommendations.

The proposed alighment on Project IM 0252-233, Cimarron to Bijou impacts approximately 10,000 square feet
(13%) of the 75,000 square feet of the WPA wall. This section of the wall is located east and west of
Monument Creek within the project limits. Approximately 1,100 sq. ft. of the 10,000 sq. ft. impact to the WPA
wall is fo provide for a roadway drainage structure (400 sq. ft.) and the Bijou Street bridge abutment (700 sq.

).



Page 2 of 3

August 26, 2002

I-25 Alignment Justification and WPA Wall Impacts
CDOT DESIGN Project No. IM 0252-334

The proposed alignment of 1-25, with a traditional retaining wall at the edge of roadway, supporting the
roadway embankment, would impact the WPA wall along Monument Creek {maximum impact option). Wilson
& Company investigated that option, plus two others that used a cantilevered roadway slab to enable the
retaining wall to be located such that it impacts the WPA wall to a lesser extent (partial avoidance option) or
altogether (total avoidance option).

All three retaining wall layouts used an estimated construction work zone of 10 feet, measured outward from
the wali face. This theoretical limit was used to quantify the impact of construction on the WPA wall (for the
maximum impact and partial avoidance options), and to layout a retaining wall that could be constructed
without impacting the WPA wali (for the total avoidance option).

Wilson & Company has estimated the cost of the three layouts, plus the area of the WPA wall that each would
impact.

All three layouts assumed a bridge length (for |-25 over Colorado Avenue) of approximately 350 feet.
Because of the differing retaining wall layouts, the bridge abutments are different for each option. Abutment
costs have been estimated and included in the cost figures being presented. Other bridge costs, such as for
superstructure and pier construction, are assumed to be identical for the three retaining wall layouts, and are
not included in these cost figures.

All three options assumed retaining walls constructed of mechanically reinforced soil with precast panel facing
~ (“MSE”). Although type selection is not complete, it is felt that this is a reasonable type of wall to evaluate for
this purpose.

The maximum impact option layout placed retaining walls in the floodplain of Monument Creek. At such
locations, Wilson & Company believes another retaining wall system is necessary for scour protection of the
MSE system. This second retaining wall would be founded on a non-scourable stratum. A traditional cast-in-
place concrete cantilever wall on driven steel pile was included in the analysis.

Attached are two tables showing the various impacts to the WPA wall, a table with the costs associated with
each, and typical sections for the cantilever system.
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I-25 Alignment Justification and WPA Wall Impacts
CDOT DESIGN Project No. IM 0252-334 -

FIR Structure Layout, Sta. 552 to Bijou Sireet

'PEAK REGION

Project Name :1-25 Gimarron to Bijou FIR WCEA Proj. No. :X0-310-00320
Location :Colorado Springs CO Client : Colorade DOT, Region 2
Notthbound Costs
Total Avoidance Layout Maximum Impact Layout Partial Impact Layout
ltem South of North of Along ramp| South of North of Along ramp South of North of  Along ramp
Colo. Ave. Colo. Ave. toBijou | Colo. Ave. Colo. Ave. to Bijou Colo. Ave. Colo. Ave. 1o Bijou

Structure Backill {Class 1} $ 211,029 § 226,286 $ 87,2321 244,320 $ 331,662 $ 118,777 $ 214317 § 278,420 % 96,048
Mech Reinforcement of Soil  {$ 79655 $ 85518 § 32,319|% 91,957 $ 125,091 § 43,436 $ 80,797 3 105045 $ 35390
Precast Panel Facing $ 178,771 $ 213,130 $ 133,484|$ 195,078 $ 251,785 § 161,876 $ 181,605 % 233,750 $ 142,041
Structure Excavation $ 20,981 $ 24445 $ 15808(% 22939 § 29,796 $ 17,658 $ 21236 3% 27,096 $§ 16,327
Concrete Class D (Br.)(Spec) |$ 299,805 $ 830,301 $ 803,704(% 87,049 $ 203,431 $ 112,130 $ 241218 $ 386,426 $ 528,036
Reinforcing Steel {Epoxy) $ 55,309 $ 163,351 $ 137,529|% 16,272 $ 37,768 $ 21,305 $ 41998 % 69,129 $ 85,920
Concrete Pavement {12%) $ 141,253 $ 165,061 % 4437($ 173,851 $ 228,671 $109,779 $ 147279 ¢ 202513 § 34,938
Embank Mat'l {complinpla} |[$ 12,892 § 3414 § -1$ 14,113 § 2967 $ - $ 13525 % 3,033 % -
Aggr Base Course {Class 6) |$ 10,036 $ 11,728 § 3151% 12,353 § 16,248 § 7,800 $ 10,465 $ 14,396 $ 2,482
Foundation wall . $ 48667 § 135929
Trail connection 8000 = & 25000
Abutment walls $ 125000 $ 120,000 $ 175000 $ 145000 150,000 $ 132,5005,;@

Subtotals (w/o bridge)

Totals (w/o bridge)}

$ 1,142,823
$ 1,843,234
$1,214,829

$ 4,200,885

$ 1,106,597
$ 1,508,346
$ 592,760

$ 3,207,704

$ 1,127,440
$ 1,452,409
$ 941,182

$ 3,521,031
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Interstate 25 ‘
Cimarron and Bijou Interchanges Combined
Preliminary Cost Opinion

Wilson & Co., Felsburg Holt & Ullevig
Date: August 21,2003

By: DAK, MRHM, and WD
Preliminary Cost Oplnion

Iter Description Quantity Unit Unit Cost Cost Cost Extension Remarks
Core Homs
Earthwork {embankment) 420,000 CcY $ 700108 2,940,000
ABC (Class 6) 650000 TON 1§ C15.00] $ 875,000 - |6* depth under all pavements
HBP (8"} 7,200] TON $ 42.00| $ 302,400 Cimarron and Bljou tis-in pavements
Concrete Pavemant (8) 38,700 sY $ 310018 1,199,700 Ramps and Cimarron Street Intersections
Concrete Pavement (11"} 162,500 sY $ 37.001% 6,012,500 Malnline
Guardrail Type 3 4,000 LF $ 13.001 % 52,000 Along EOP
Guaidrall Type 8 {Double} 1,400 LF % 16.00} 8 22,400 Median past STA. 588+860
Guardrait Type 7 11,100 LF 5 55.00 18 610,500 In median and along EOP
Bridgerall Type 10M 2,300 LF § 920018 211,600 At retaining walls
Impact Altenuator 1 EA $ 2500000183 25,000
Concrete Sidewalk 3,150 SY $ 28.00¢ % 88,200 Trail at Fountain Creek and Bear Creek
Curb and Gulier (Type 2){Section 1B) 6,450 LF % 11.00] 8 70,950 Cimarron and Bijou medians and Islands
Curb and Gutter (Type 2){Sectlon 1IB) 5,250 LF $ 13.00 1% 68,250 Cimarron Street and Bljou Street
Madlan Cover Materlal (Patterned Concrete) 29,600 SF $ 50018 148,000 | $ 12,726,500 {Cimarron and Bljou medlans and islands
Subtota! Core liems $ 12,726,500 | $ 12,726,500
Miscellaneous Items as Percentages of Core items % of Cora
Removals, Resets & Adjustments 12% $ 1,527,180
Water Quality and Landscape 5% § 636,325
Drainage (General) 18% § 2,280,770
Slgning,Striping, Signals, Lighting 17% § 2,163,508
Utitities (General) 5% 3 636,325
Traffic Control 22% $ 2,709,830 § 10,053,035
79% ‘
Subtotal Core and Miscellaneous ltgms: $ 22780435 §$ 22,780,435
Comnbined B/26/2003
HACim-BiNCimarron-Bijou Opinion xis Page 1 of 2 810 Pi




Interstate 25
Cimarron and Bijou Interchanges Combined
Preliminary Cost Opinion

i,
. |

Wilson & Co., Felsburg Holt & Ulievig
Date: August 21,2003

By: DAK, MRH, and WD

Preliminary Cost Opinlonﬂ_

ftem Description

T Quantity | Unit Unit Cost | Cost | CostExtension Hemarks
Major Items
-Remove axisting bridges 12 TOTAL 8 -700,000
[-25 Bridge over Bear Creek % 1,025,000 Precast BT-Girder {16,550 SF)
|-25 Bridge over Cimarron Street $ 4,425,000 Precast U-Girder (78,100 5F)
Clmarron Bridge over Fountaln Creek $ 1,400,000 Precast BT-Glrder {27,850 SF)
Southbound Off Ramp Bridge over Fountain Creek $ 475,000 Pracast BT-Girder (9,700 SF)
Northbound On Ramp Brldge over Fountain Creek $ 475,000 Precast BT-Girder (9,700 SF)
Bijou Bridge over 1-25 3 1,875,000 CIP Box-Girder (21,500 SF)
[-25 over Colorado Avenue $ 3,425,000 Precast BT-Girder (57,550 SF}
Bijou Bridge over the UPRR and Monument Creek § 5,675,000 Steel Plate 1-Girder (62,250 SF)
Retaining Walls $ 5,925,000 CIP {41,575 SF) and MSE (71,650 8F)
Bijou Depresslon Dralnage Qutfali $ 5,000,000
Utillty Relocations $ 1,250,000 Underground existing overhead slactrical (West)
Environment Mitigation $ 1,775,000 Wetiand, Humane Soclety, Monument Valiey Park
Creek Improvements $ 650,000 Fountain Cregk and Bear Creek
WPA Wall Mitigation § 300,000 Bijou South (5800 SF)
Traffic Slgnals $ 1,000,000 % 35,375,000 |4 Intersections
Total Core ltems, Miscellaneous items, and Major Items $ 58,155,435
Totals
Core ltams, Miscellansous Hems, and Major fiems $ 58,155,435
Contingencies 25% § 14,538,859
Construction Total $ 72,694,294
Design Fes 4% 3 2,807,772
Total Project Cost 5 75,602,066
it B
Combined Bf26/2003
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Interstate 25
Bijou Interchange
Preliminary Cost Opinlon

Wiison & Company
Date: August 21, 2003
By: DAK and WD

Preliminary Cast Opinion

Item Description QTyY Unit Unit Cost ltem Cost Cosl Extension Remarks
Core itoms
Eanhwork {embankment} 67,000] CY $ 7.001% 469,000 |
ABC {Class 86) 29,800] TON |3 15.00} % 447,000 8" Depth under all pavements
HBP {8" thick) 4,200] TON % 42001 % 205,800 Bijou work/ non-bridge related
Concrete Pavement {8" thick) 15400] 8Y $ 31.00] % 477,400 Ramps
Concrete Pavement (11" thick) 734000 S8Y $ 37.00] % 2,715,800 Mainline
Guardrail Type 3 1,200 LF $ 13.001 8% 15,600 Along EOP
Guardrail Type 6 {Double) 1,400 LF $ 16,0019 22,400 Median past STA. 588+80
Guardrail Type 7 8,000 LF $ 550018 330,000 Along EQOP
Bridgerail Type 10M 2,300 LF $ 82.00¢{$§ 211,600 At retaining walls
Impact Attenuator 1 EA $ 2500000}% 25,000
Concrete Sidewalk 1,4000 8Y $ 28.001 8% 39,200 Bijou Straet
Curb and Gutter (Type 2) (Section 1-B) 3,250 LF $ 11.001 3 35,750 Bijou Medians and Islands
Curb and Guiter (Type 2) (Section Ii-B} 2,200 LF $ 13.00§ 5 28,800 Bifou Strest
Median Cover Materiaf (Patternad Concrete) 10,500 8F $ BOOY S 52,50 | & 5,075,650 |Bifou Medlans and Islands
Subtotal Core ltems $ 5,075,650 ¢ 5,075,850
Idiscellaneous ltems as Percentages of Core ltems % of Core
. Removals, Rasats & Adjustmants 12% § 609,078
. Water Quatity and Landscape 5% § 253,783
i Drainage (General) 18% $ 913,617
- Signing,Striping, Signals, Lighting 17% $ 862,861
Utilities {General) 5% $ 253,783
Traffic Control 20% % 1,116,643 § 4,000,764
79%
Major ltems ‘
Hemove existing bridges & Total % 350,000 % 350,000
Bijou Bridge over 1-25 $ 1,875,000 CIP Box-Girder {21,500 8F)
I-25 aver Colorado Avenue L3 3,425,600 Precast LU-Girder (57,550 8F)
Bijou Bridge over the UPRR and Monument Creak $ 5,675,000 Steel Plate |-Girder (62,250 8F)
Retaining Walls $ 3,350,000 CIP (38,650 SF) and MSE 10,876 SF)
Bijou Depresslon Drainage Outfall 3 5,000,000 .
Utility Relocations $ 250,000 Sanitary Sewsr and Watarline (West)
Environment Mitigation $ 1,525,000 Monument Vallsy Park (South) Noise & Visual Barriers
WPA Wall Mitigation $ 300,000 Bifou South {5800 8F)
Tratfic Signals $ 500,000 $ 22,250,000 |2 Intersections
Total Core Items, Migcellaneous ltems, and Major ltems $ 31,335,414
Totals
Core ltems, Miscelianesus ltems, and Major ltems $ 31335414
Contingencies 25% % 7,823,853
Construction Total $ 39,169,267
Design Fee 4% $ 1,568,771
Total Project Cost $ 44,736,038
weCl 8/26/2003
HACIM-BiCimarran-Bfjou Opinfon.xs Page 1 of 1
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Interstate 25
Cimarron Interchange
Preliminary Cost Opinicn .

Felsburg Holt & Ullevig, and Wilson & Co,
Date: August 21,2003

By: MBH and WD
Praliminary Cost Opinion

Unit Gost

Hem Description Quantity {  Unit Cost Cost Extension Remarks
Core ltems :
Earthwork {embankment) 353,000 CY $ 7001% 2,471,000
ABC (Class 8) 35200] TON {3§ 15.00% % 528,000 6" depth under all pavements
- HBP (8% 2,300 TON $ 42001 % 96,600 Cimarron tle-in pavements
Concrete Pavement (8") 9,200 8Y $ 310018 285,200 Cimarron Street intersections
Concrete Pavement (8"} 14,100 8Y $ 310018 437,100 Ramps
Concrete Pavement {11"} Bg,100} 8Y % 3700: 8% 3,206,700 Mainline
Guardrail Type 3 2,800 LF 3 13.00% 3% 36,400 Along EOP
Guardrall Type 7 5,100 LF $ 55.00( % 280,500 In median
Bridgerail Type 10M Yy LF $ 02.001 % .
Impact Attenuator Q EA $ 250000018 -
Concrete Sidawalk 1,750] 8Y $ 28.001] % 49,000 Trail at Fountain Craek and Bear Creek
Curb and Gutter (Type 2)(Section IB) 3,200f LF % 11.00| § 35,200 Cimarron medians and isiands
Curb and Gutter (Typa 2)(Section iIB) 3,050 LF 3 13.001% 39,850 Cimarron.Street
Median Cover Material {Patterned Concrete) 19,100 SF § 5006 95500} § 7,650,850 |Cimarron medians and islands
Subtotal Core Heme 3 7,650,850 1 § 7,650,850
Miscellaneous tems as Parcentages of Core ltems % of Core
Removals, Resets & Adjustments 12% $ 918,102
Water Quality and Landscape 5% § 382,543
Dralnage (General) 18% $ 1,377,158
Signing,Striping, Signats, Lighting 17% $ 1,300,645
Utliities {General) 5% $ 382,543
Tralfic Contral 22% § 1,683,187 § 6,044,172
79%
Major tems
Remove existing bridges 7 Total § 350,000 § 350,000
[-25 Bridge over Bear Creek $ 1,025,000 Precast BT-Girdar {168,550 SF)
i-25 Bridge over Cimarron Street $ 4,425,000 Precast U-Girder (78,100 SF)
Cimarren Bridge over Fountain Creek $ 1,400,000 Precast BT-Girder (27,850 5F)
Sauthbound Off Ramp Bridge over Fountain Grask % 475,000 Precast BT-Girder (9,700 SF)
Northbound On Ramp Bridge over Fountain Creek $ 475 000 Pracast BT-Girder (9,700 SF)
. Retaining Walls $ 2,575,000 CIP (3,025 SF) and MSE {60,775 8F)
Utility Relocations : $ 1,000,000 Underground existing overhead efectrical (West)
. Environment Mitigation $ 256,000 W etiand Mitigation and Humane Society Improvemanits
- Cresk Improvements $ 850,000 Fountain Graek and Bear Creek
Traffic Signais $ 500,000 $ 13,125,000 )2 intersections
Total Core Items, Miscellaneous ltems, and Major ltems $ 26,820,022
Totals
Care ltems, Miscellansous items, and Mejor ltems $ 26,820,022
Contingencies 25% § 8,705,005
Construction Total $ 33,625,027
Design Fee 4% $ 1,341,001
Total Project Cost $ 34,866,028
EHU B28/2003
HACIm-BIRCImarron-Bliou Opinlon xls Page fof 1
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[-25 AT CIMARRON AND BIJOU AUGUST 29, 2003

COLORADQ DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISIONS
I-25 AT CIMARRON AND BIJOU

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 Sl units, the English units apply and are the
specification requirement. ' :
PROJECT SPECIAL PROVISIONS

ltem Page
Index Pages Aug. 29, 2003 1-5
Notice to Bidders Aug. 29, 2003 X
Commencement and Completion of Work Aug. 29, 2003 X
Contract Goeal (Combined) Aug. 29, 2003 X
Revision of Section 102 - Project Plans and Other Data Aug. 29, 2003 X
Revision of Section 104 — Maintaining Traffic Aug. 29, 2003 X
Revision of Section 105 — Cooperation Between Contractors Aug. 29, 2003 X
Revision of Section 105, 202, 401, 405, 406 & 412 —

Roadway Smoothness Aug. 29, 2003 X
Revision of Section 106 — Project Testing Aug. 29, 2003 X
Revision of Section 107 — Worker Safety _ Aug. 29, 2003 X
Revision of Section 107 - Protection of Existing Vegetation Aug. 29, 2003 X
Revision of Section 107 — Protection of Existing Facilities Aug. 29, 2003 X
Revision of Section 107 — Historic Preservation Aug. 29, 2003 X
Revision of Section 108 - Subletting of Contract Aug. 29, 2003 X
Revision of Section 108 — Neighborhood Vehicular Traffic Aug. 29, 2003 X
Revision of Section 108 — Neighborhood Pedestrian Traffic Aug. 29, 2003 X
Revision of Section 108 - Prosecution and Progress Aug. 29, 2003 P
Revision of Section 201 — Clearing and Grubbing Aug. 29, 2003 X
Revision of Section 202 — Removal and Trimming of Trees Aug. 29, 2003 X
Revision of Section 202 — Removal of Asphalt Mat Aug. 29, 2003 X
Revision of Section 202 - Removal of Bridge Aug. 29, 2003 X
Revision of Section 202 — Removal of Overhead Sign Structure Aug. 29, 2003 X
Revision of Section 202 - Removal of Traffic Signal Equipment Aug. 29, 2003 X
Revision of Section 203 — Embankment Material

(Complete In Place) Aug. 29, 2003 X
Revision of Section 206 - Shoring Aug. 29, 2003 X
Revision of Section 206 — Mechanical Reinforcement of Soil Aug. 29, 2003 X
Revision of Section 206 - Structure Backfill (Special) Aug. 29, 2003 X
Revision of Section 206 - Excavation and Backfill for

Culverts, Pipes and Riprap Aug. 29, 2003 X
Revision of Section 207 - Topsoil Aug. 29, 2003 X
Revision of Section 209 - Pick-Up Broom Aug. 29, 2003 X
Revision of Section 209 - Watering Aug. 29, 2003 X
Revision of Section 211 — Dewatering - Aug. 29, 2003 X
Revision of Section 212 — Seeding (Native) Aug. 29, 2003 X
Revision of Section 213 — Mulching (Wood Chip) Aug. 29, 2003 X
Revision of Section 214 - Planting Aug. 29, 2003 X
Revision of Section 217 — Herbicide Treatment Aug. 29, 2003 X
Revision of Section 304 - Aggregate Base Course Aug. 29, 2003 X
Revision of Section 403 - Hot Bituminous Pavement Aug. 29, 2003 X
Revision of Section 412 - Mechanical Grinding Aug. 29, 2003 X
Revision of Section 502 - Piling Aug. 29, 2003 X
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I-25 AT CIMARRON AND BIJOU
-2-
COLORADO DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISIONS

I-25 AT CIMARRON AND BIJOU
PROJECT SPECIAL PROVISIONS

ltem

Revision of Section 506 — Grouted Riprap : ) Aug. 29, 2003
Revision of Sectiion 506 - Riprap Aug. 29, 2003
Revision of Section 507 — Concrete Slope and '

Ditch Paving (Special} Aug. 29, 2003
Section 513 - Bridge Drain Aug. 29, 2003
Revision of Section 601 — Sulfate Résistant 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 6G1 - 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 7 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. 28, 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 — llluminated 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. 28, 2003
Revision of Section 614 — Traffic Signals ‘

{City of Colorado Springs) Aug. 29, 2003
Revision of Section 614 - Video Detection : Aug. 29, 2003
Revision of Section 618 - Prestressed Concrete Aug. 29, 2003
Revision of Section 620 - Field Facilities © Aug. 29, 2003
Revision of Section 621 — Detour Pavement Aug. 29, 2003
Revision of Sections 627 & 713 - Preformed Plastic Pavement

Marking (Type A) ' Aug. 22, 2003
Revision of Sections 627 & 713 - Preformed Plastic Pavement

Marking (Type B) ' Aug. 29, 2003
Revision of Sections 627 & 713 — Performed Plastic Pavement

Marking (Type C) ' Aug. 29, 2003
Revision of Section 630 - Portable Message

Sign Panel Aug. 29, 2003
Revision of Section 630 - Traffic Cone Aug. 29, 2003
Revision of Section 630 — Construction Zone Traffic Control Aug. 29, 2003
Revision of Section 630 — Glare Screen (Temporaty) Aug. 29, 2003
Revision of Section 713 — Pavement Marking Tape (Removable) Aug. 29, 2003
Force Account Items Aug. 29, 2003
Special Construction Requirements - Water Quality

Permit Requirements Aug. 29, 2003
Graffiti Removal Aug. 29, 2003
Public information Services Aug. 29, 2003
[-25 Management Plan (Color Coordination) Aug. 29, 2003

AUGUST 29, 2003
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COLORADO DEPARTMENT OF TRANSPORTATION
] SPECIAL PROVISIONS
1-25 AT CIMARRON AND BLIOU
PROJECT SPECIAL PROVISIONS

temn Page
Traffic Control Plan - General Aug. 29, 2003 X
Utilities Aug. 29, 2003 X
Cellular Phone Service ) Aug. 29, 2003 X

s
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COLORADO DEPARTMENT OF TRANSPORTATION

SPECIAL PROVISIONS

AUGUST 29, 2003

I-25 AT NEVADA/TEJON, SOUTH NEVADA AVENUE (SH 85) BRIDGE OVER FOUNTAIN CREEK

STANDARD SPECIAL PROVISIONS

Revision of Section 101-Holidays

Revision of Sections 101 and 105 ~ Duties of the Engineer

Revision of Sections 101 and 108 - Workplace Violence

Revision of Section 103 — Contract Bonds

Revision of Section 103 — Escrow of Proposal Documentation

Revision of Section 105 — Conformity with Plans and Specifications

Revision of Section 105 - Disputes and Claims for Contract Adjustments

Revision of Sections 105 and 106 — Quality of Hot Bituminous Pavement

Revision of Sections 105, 106, and 412 — Quality of Portland Cement Concrete
Pavement {Alternative Strength Criteria)

Revision of Sections 105, 202, 401, 405, 406, and 412 — Roadway Smoothness

Revision of Sections 105 and 618 — Contractor Submlttals

No. of
Pages

(May 31, 2001)
(Nov. 5, 1999)
(March 15, 2002)
(Nov. 5, 1999)
(July 21, 1999)
(Sept. 6, 2002)
(Nov. 5, 1999)
{March 6, 2003)

(June 13, 2003)
(Dec. 20, 2002)

(June 6, 2002)

Revisions of Sections 106 and 620 — Qualification of Testing Personnel and Labaratories (Oct. 4, 2001)

Revision of Section 108 - Liquidated Damages

Revision of Section 108 — Notice to Proceed

Revision of Section 108 — Project Schedule

Revision of Section 108 — Subletting of Contract

Revision of Section 109-Adjustments for Changes in Common Carrier Rates
Revision of Section 109-Fuel Cost Adjustmenits

Revision of Section 109 — Measurement of Quantities

Revision of Section 109 — Partial Payments

Revision of Section 203-Proof Rolling

Revision of Section 206 — Shoring

Revision of Section 208 — Erasion Confrol

Revision of Section 208 — Erosion Control Supervisor

Revision of Section 209-Dust Palliatives

Revision of Section 401 — Compaction Test Section

Revision of Section 401 — Plant Mix Pavements

Revision of Sectich 401 — Plant Mix Pavements - General

Revision of Section 401 ~ Weather Limitations and Placement Temperatures

Revision of Sections 401 and 703 — Compaosition of Mixtures (Non-Voids Acceptance)

Revision of Sections 412 — Portland Cement Concrete Pavement
Revision of Sections 412 and 705 — Preformed Compression Seals
Revision of Section 509 — Stud Welding

Revision of Section 512 — Bearing Devices

Revision of Sections of 601 and 618 — Permanent Bridge Deck Forms
Revision of Section 601 — Structural Concrete

Revision of Sections 601 and 708 —~ Structural Concrete Coating
Revision of Section 602 — Installation of Tie Wire

Revision of Section 606-Guardrail Terminals and Transitions

Revision of Section 606 — Guardrail Type 7 (F-Shape Concrete Barrier)
Revision of Section 606 — Precast Type 7 Concrete Barrier

Revision of Section 613 — Screw-In Light Standard Foundations
Revision of Section 614-Traffic Signal Poles

Revision of Section 620 — Field Laboratories with Forced Air Convection Oven
Revision of Section 629 — Survey Menumentation

. Revision of Section 630 — Construction Zone Traffic Control

(June 13, 2003)
(Dec. 20, 2002)
(March 4, 2002)
(Sept. 6, 2002)
{May 31, 2001)
{(May 31, 2001)
{July 21, 1999)
{Qct. 5, 2000)
(March 4, 2002)
(Juiy 18, 2003)
(July 21, 1999)
(March, 6, 2003}
(May 31, 2001)
(Sept. 6, 2002}
(July 21, 1999)
(Dec. 20, 2002)
(March 4, 2002)
{Aug. 20, 1999)
{March 6, 2003)
(July 21, 1999)
(March 4, 2002)
{(June 13, 2003)
{July 18, 2003)
{June 13, 2003)
(July 21, 1999}
(March 4, 2002)
(May 31, 2001)
(fuly 2, 2002)
{July 2, 2002)
{(July 21, 1999)
(May 31, 2001)
{March 6, 2003)
(Dec. 20, 2002)
(Nov. 30, 2000)
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COLORADO DEPARTMENT OF TRANSPORTATION
L SPECIAL PROVISIONS '
ﬁ 1-25 AT NEVADA/TEJON, SOUTH NEVADA AVENUE (SH 85) BRIDGE OVER FOUNTAIN CREEK
STANDARD SPECIAL PROVISIONS

No. of
Pages

Revision of Section 630 — Method of Handling Traffic (Dec. 20, 2002} 1
Revision of Section 630 - NCHRP 350 Requirements (Sept. 26, 2000) 1
Revision of Section 630 - Signing for Double Fines (June 13, 2003) 1
Revision of Section 701 — Hydraulic Cement {March 6, 2003) 2
Revision of Section 702 — SuperPave PG Binders (Sept. 6, 2002) 1
Revision of Section 703 — Concrete Aggregates ~ (March 8, 2003) 1
Revision of Section 706 —Concrete Pipes (Dec. 20, 2001) 1
Revision of Section 713 — Epoxy Pavement Marking Material {June 8, 2000) 1
Affirmative Action Requirements — Equal Employment Opportunity (July 21, 1999) 10
Disadvantaged Business Enterprise — Definitions and Requirements (Dec. 20, 2002) 10
Emerging Small Business Program {March 15, 2002) 8
Materials and Labor Used, Form FHWA-47 (July 21, 1999) 1
Minimum Wages Colorado,

U.S. Department of Labor General Decision Numbers CO030014 and CO030015,

Highway Construction, Statewide (June 13, 2003) 8
On the Job Training (Dec. 20, 2002) 4
Partnering Program : {July 21, 1999) 1
Railroad Insurance 7 : {July 21, 1999) 1
Required Contract Provisions — Federal-Aid Construction Contracts (July 21, 1999) 11
Special Notice to Contractors ' (Jan. 17, 2003) 4



_ Memo

To: Elizabeth Stolfus
Frem: Stephanie Sangaline
CC: Rob Refvem

Date:  October 4, 2002

Re: Cimarron-Bijou - Opinion of Vibration Impact to Historic Buildings

As requested, we have investigated the criteria and potential for vibration impact to several historic buildinigs, in
relation to this project. The following information outlines the data reviewed, and our cpinion of the potential

impact.

Criteria Reviewed: Transit Noise and Vibration impact Assessment — Final Report
April 1995
Prepared for the Federal Transit Adminisfration (FTA), Washington, D.C.

It should be noted that this criteria manual is predominantty directed toward transit and train operation noise and
vibration, as the source. Receivers are primarily residential properties, and buildings with vibration-sensitive
equipment, such as electron microscopes.

However, there is some discussion regarding rubber-tire transportation corridors, and references to “fragile
historic buildings”, from which we developed this information and opinicn.

There are two vibration scenarios o be considered:
1. On-going Vibration — permanent due to the highway corridor
2. Vibration during Construction — temporary due to construction activities

This memorandum includes the Summary of Findings and Recommendations, followed by the detailed analysis
and exhibits.
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Memorandum
Cclober 4, 2002
Page 2 of 11

Summary of Findings and Recommendations _

On-geing Vibration —

There are roadways in the vicinity of the five buildings that are the subject of this analysis. Those roadways are
traveled regularly by a variely of vehicles.

Due to lack of verifiable information regarding the building materials and foundations of the five structures, it was
assumed, conservatively, that the building materials, construction and foundation are wood frame and
propagate vibration easily. However, the area geology and lack of compiaint history does not support the
conclusion that on-going vibration impact, even as a result of current traffic, is a problem. Due to the close
proximily of existing driving lanes that are not restricted as fo size, weight and type of vehicle usage, it is not
anticipated that the buildings in question will experience any more infense on-going vibration than exists

currentty.

To further refine this evaluation, verification of building materials and foundations would be needed. In the
absence of additional data, and to support this opinion of no additional on-going vibration impact, a “current
condition” photo log of these facilifies should be taken to document the baseline condition of the buildings prior
to and following construction associated with this project. It is suggested that similar views be taken once prior
to construction, and two times following construction (immediately following and 3-6 months following) to inspect
for changes as a result of on-going close proximity roadway usage.

To firmly document the effects of vibration on these facilities as a result of this project, a full structural evaluation
could be completed for each building prier to construction. Following construction, a folfow up evaluation and

documentation would verify the effects, if any, as a result of this project.

Vibration During Construction —

St. Mary’s School Administratior Building -

Ailowable

Activities: 1. Calculations for caisson drilling activities result in vibration levels well below allowable
thresholds for “extremely fragile historic buildings.” Therefore no vibration impact as a
result of caisson drilling at 380 feet is anticipated.

2 Pavement removal and earthwork activities using jackhammers and small bulldozers
at a distance of 15 feet resuits in no vibration impact as a result of these activities.

Restricted

Activities: 1. Pavement removal and earthwork activifies using a large buildozer are restricted to
not closer than 20’ — 6” to the building to avoid impact as a result of vibration.

2. Construction traffic of all types, most notably loaded frucks, are restricted to not closer
than 18" — 6" to the building to avoid impact as a result of vibration.

Recommendations:

1. Produce a photo log of the building prior {o and following construction

2. Provide demarcation (fencing/cones) to limit proximity of construction eguipment to
the allowable distance _

3. Provide the Contractor with written and oral instruction regarding construction
limitations

& Page 2



Memorandum
Qgctober 4, 2002
oo Page 3 of 11

St. Mary’s School Church — -

Aliowable
Activities: 1. Caleulations for caigson drilling activities result in vibration levels well below allowabie
threshelds for “extremely fragile historic buildings.” Therefore no vibration impact as a

result of caisson driling at 315 feet is anticipated.

2. Pavement removal and earthwork activities using jackhammers and small bulldozers
at a distance of 15 feet results in no vibration impact as a result of these aclivities.

3. Construction traffic, including loaded trucks, at a distance of 20 feet results in no
vibration impact as a result of this activity.

Restricted .
Activities: 1. Pavement removal and earthwork acfivities using a large bulldozer are restricted to
not closer than 20" — 6" {o the building to avoid impact as a result of vibration.

Recommendations:;

1. Produce a photo log of the building prior to and following construction
Provide demarcation (fencing/cones) to limit proximily of construction equipment to
the aliowable distance

3. Provide the Contractor with written and oral instruction regarding consiruction

limitations

Knights of Columbus — T

Allowable

Activities: 1. Calcutlations for caisson_drilling activities resulf in vibration levels well below allowable
thresholds for “exiremely fragiie historic buildings.” Therefore no vibration impact as a
result of caisson drilling at 485 feet is anticipated.

2. Pavement removal and earthwork activiies using jackhammers, smail bulldozers or
large bulldozers at a distance of 50 feet results in no vibration impact as a result of
these aclivilies.

3. Construction traffic, including loaded trucks, at a distance of 50 feet resuits in no
vibration impact as a result of this activity.

Restricted
Activities: None within the types of activities and equipment evaluated in this analysis.

Recommendations:

1. Produce a photo log of the building prior to and following construction
2, Provide the Confractor with written and oral insfruction regarding. allowable
construction activities, equipment and distances.

® Page 3



Memorandum
October 4, 2002

Page 4 of 11

Lbrary- T e

Allowable

Activities: 1. Calculations for caisson drilling activities result in vibration levels well below allowable
thresholds for “extremely fragile historic buildings.” Therefore ne vibration impact as a
result of caisson drilling at 572 feet is anticipated.

2. Pavement removal and earthwork activities using jackhammers, small bulidozers or
'large buildozers at a distance of 150 feet results in no vibration impact as a result of
these activities.

3. Construction traffic, including loaded trucks, at a distance of 150 feet resuits in no
vibration impact as a resulf of this activity.

Restricted
Activities: None within the types of activities and equipment evaluated in this analysis.
Recommendations:

1. Produce a photo leg of the building prior to and folfowing construction

2. Provide the Confractor with written and oral instruction regarding allowable
construction acfivities, equipment and distances.

Railroad Depot— e

Allowable

Activities: 1. Calculations for caisson drilling activities resuit in vibration levels well below allowable
thresholds for “extremely fragile historic buildings.” Therefore no vibration impact as a
result of caisson drilling at 788 feet is anticipated.

2. Retaining wall construction that may involve any of the following metheds at a
distance of 434 feet results in no vibration impact {o the building as a result of this
activity:

Pile driver {impact)
Pile driver (sonic})
Clam shovel drop (slurry wall)
Hydromill (slurry wail}

Restricted : : . :

Activities: None within the types of activities and equipment evaluated in this analysis.

Recommendations:

1.7 Produce a photo log of the buiiding prior to and following construction
2. Provide ithe Confractor with written and oral instruction regarding allowable

construction activities, equipment and distances.

NCOTE: Calculations and results are for the distances shown on the attached exhibits and the equipment listed
only. No assumptions should be made with regard to other distances or other types of equipment thhout
revisiting the FTA guidelines for the specific scenario in question.
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Memorandum
Qctober 4, 2002
Page 5 of 11

Detailed Analysis and Exhibits -

On-going Vibration:

Levels of Vibration -
The background vibration velocity level in residential areas is usually 50 VdB (vibration decibels) or lower, well

below the threshold of perception for humans which is around 65 VdB. Typical outdoor sources of perceptible
ground-borne vibration are consiruction equipment, steel-wheeled frains, and traffic on rough roads. If the
roadway is smooth, the vibration from fraffic is rarely perceptible.

The attached Figure 7-3 from the FTA manual #lustrates common vibration sources and human and structural
response to ground-borne vibration. The range of interest is from approximately 50 VdB to 100 VdB,
Background vibration is usually well below the threshold of human perception and is of concern only when the
vibration affects very sensitive manufacturing or research equipment. Eleciren microscopes and high-resciution
lithography equipment are typical of equipment that is highly sensitive to vibration.

Although the perceptibility threshoid is about 65 VdB, human response to vibration is not usually significant
unless the vibration exceeds 70 VdB. This is a typical level 50 feet from a rapid transit or light rail system.
Buses and trucks rarely create vibration that exceeds 70 VdB unless there are bumps in the road.

The guidelines indicate that it is extremely rare for vibration from frain operations to cause any sort of building
damage, even minor cosmetic damage. However, there is sometimes concem about damage to fragile historic
buildings. Ewven in these cases, damage is unlikely except when the frack will be very close fo the structure. In
terms of roadways with rubber tire vehicles, most complaints about vibration caused by buses and trucks are
related to ratfling of windows or items hung on the walls. These vibrations are usually the result of airbome
neise and not ground-horne vibration. In the case where ground-borme vibration is the source of the problem,
the vibration can usually be related to potholes, some sort of bump in the road, or other irreguiarities.

Receiving Structures -
The vibration levels inside a building are dependent on the vibration energy that reach the building foundation,

the coupling of the building foundation {o the soll, and the propagation of the vibration through the building. The
general guideline is that the heavier the building is, the lower the response will be to the incident vibration
energy. Wood frame buildings, such as the typical residential structure, are more easily excited by ground
vibration than heavier buildings. In contrast, targe masonry buildings with spread footings have a low response

to ground vibration.

No verifiable information is available regarding the building materials, construction or foundation type for any of
the buildings in question. With this in mind, the conservative assumption is made that the building materials and

foundations support high vibration propagation.

Geology —
The FTA guidelines indicate that there are situations where ground-borme vibration propagates much more

efficiently than normal. The result is unacceptable vibrafion leveis at distances two to three times the normal
distance. Unfortunately, the geologic conditions that promote efficient propagation have not been well
documented and are not fully understood. Shalfow bedrock or stiff clay soil often are involved. One possibility is
that shailow bedrock acts to keep the vibration energy near the surface. . Much of the energy that would
nomally radiate down is directed back towards the surface by the rock layer with the result that the ground
surface vibration is higher than normal. Generally, it is more difficult to get vibration energy info rock. Therefore,
propagation through rock usually results in lower vibration than propagation through soil. Some geologic’
conditions are repestedly associated with efficient propagation. Shallow bedrock, less than 30 feet beiow the
surface, is likely to have efficient propagation. Other factors that can be important are soil type and sfiffness. In
particular, stiff clayey soils have sometimes been associated with efficient vibration propagation.
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In order to effectively determine if vibration propagation occurs to a facility, it is best to review available
geclogical data and any complaint history from the facilities where the propagation is possible.

Review of the closest soil borings fo the buildings in question indicate that under 1-2 feet of base course/paving
or filf material, the soil is clayey sand and sandy clay or sand to a depth of between 38 and 53 feet, underiain by
claystone bedrock. The bedrock does not appear to be shallow enough to enhance vibration propagation. The
sail type is not described as stiff, and therefore also is not likely to have efficient propagation of vibration.

No documented complaint data associated with vibration to these buildings was found.

Other Considerations -
Calculations were completed as part of the Vibration During Construction portion of the analysis (next section)

regarding distance between “loaded trucks” and “exiremely fragile historic buildings.” Those calculations
determined that loaded trucks could have a vibration impact on extremely fragile historic buildings at a distance
of 186" or closer. This is mentioned in the On-going Vibration discussion because the existing pavement and
driving lanes in the vicinily of the St. Mary's School Administration building, the Knights of Columbus building
and the Library are less than the allowable 18-6". This distance is not a result of this project, but rather an
existing condition.  Therefore on-going vibration from loaded frucks, of any kind, within 18'-8” of these facilities
may be having a vibration impact on these buildings as the trnucks travel in the close proximity lanes currently.

Conclusions -
Despite the assumption that the building materials, construction and foundation may be wood frame and

propagate vibration easily, the area geology and lack of compiaint history does not support the conciusion that
on-going vibration impact as a result of this project will occur. Due to the close proximity of existing driving lanes
that are not restricted as to size, weight and type of vehicle usage, i is not anticipated that the buildings in
question will experience any mare intense on-going vibration than exists currently.

Vibration during Construction:
The FTA manual provides a procedure for estimating the potential vibration at sensitive structures based on the

distance from the equipment to the structure, and the type of equipment to be used. To use this procedure, we
identified the closest construction acfivities to each of the facilities, and the anticipated types of equipment at
each of those locations. The attached exhibit shows those aclivities and distances.

The equation used is as follows:
PPV oqup = PPV o x [25/D]* 1.5, where

PPV .qup = peak particle velocity in infsec of the equipment adjusted for distance
PPV .+ = reference vibration level in in/sec at 25 feet {from attached Table 12-2)
D = distance from the equipment to the receiver

The “vibration damage” threshold criterion for “extremely fragile historic buildings”™ is 0.12 infsec (or 95 VdB).
The following tables summarize the findings of this analysis for each structure.
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St Mary’s Schooi Administration Building -
Activity Distance | Equipment PPV o PPV oy | Threshold | Comments | Distance from

{D} (i) {infsec) | (infsec) Criteria structure at which

{infsec) activity is allowable

Caisson drilling 380 Caisson 0.089 C.0015 0.12 Well below | NJA
for new bridge dritling threshold
Pavement 15 Large 0.089 0.1915 0.12 Above Closest distance for this
removal / bulldozer allowable equipment is 20"-6"
earthwork threshold
Pavement 15 Jackhammer | 0.035 0.0753 012 Well below | NJA
removal threshold
Construction 15 Loaded 0.076 0.1635 0.12 Above Closest distance for this
Traffic — Loaded frucks allcwable equipment is 18'-6"
Trucks * threshold
Pavement 15 Small 0.003 0.0065 0.12 Well below | N/A
removal / bulldozer thresheid
earthwork

* It should be noted that the gxisting pavement and driving lanes in the vicinity of this building are 15 feet
away. This distance is not a result of this project. This analysis indicates that vibration from loaded trucks
may be having an impact on this structure as they travel in the close proximity lanes currently. A current
condition photo log of this facility should be taken to document the baseline condition of this building, prior to
construction associated with this project. Otherwise, vibration impacts io this structure that may be a result
of past and current traffic in close proximity to the building, may be misconstrued as being a resuit of

activities associated with this project.

St Mary’s Church
Activity Distance | Equipment PPV & PPV .qip | Threshold | Comments | Distance from
{D) (1} (in/sec) | {in/sec) Criteria structure at which
{infsec) activity is allowable
Caisson drilling 315 Caisson (.085 0.002 0.12 Well below | N/A
for new bridge drilling threshold
Pavement 20 Large 0.089 0.1244 0.12 Just above | Closest distance for this
remaval / bulldozer allowable equipment is 20°-6"
earthwork threshold
Pavement 20 Jackhammer | 0.035 0.0489 0.12 Well below | N/A
removal threshold
Construction 20 Loaded 0.076 0.1062 012 Below N/A
Traffic — Loaded frucks allowable
Trucks * threshold
Pavement 20 Smait 0.003 0.0042 0.12 Well below | N/A
removal / bulidozer threshold
earthwork

* |t should be noted that the existing pavement and driving lanes in the vicinity of this building are about 16
feet away. This distance is not a result of this project. This analysis indicates that vibration from loaded
trucks within 186" (from the St. Mary’s School Administration Building analysis) may be having an impact
on this structure as they fravel in the close proximity lanes currently. A current condition photo log of this
facility may be necessary to set the baseline condifion of this building, prior to consiruction associated with
this project. Otherwise, vibration impacts fo this structure that may be a result of past and current fraffic in
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close proximity te the building, may be misconstrued as being a result of activities associated with this
project,
Knights of Columbus
Activity Distance | Equipment PPV . PPY ouip | Threshold | Comments | Distance from
(D} (ft) {infsec) | (in/sec) Criteria structure at which
] (infsec) activily is allowable
Caisson drilling 485 Caisson 0.089 0.0010 0.12 Well below | NIA
for new bridge drilling criferia
Pavement 50 Large 0.089 0.0315 0.12 Well below | N/A
removai / bulldozer criteria
earthwaork
Pavement 50 Jackhammer | 0.035 0.0124 0.12 Well below | N/A
removal criteria
Construction 50 Loaded 0.076 0.0269 012 Well below | N/A
Traffic — Loaded frucks criteria
Trucks *
Pavement 50 Small 0.003 0.0011 0.12 Well below | N/A
removal / bulldozer criteria
earthwork )
Library
Activity Distance | Equipment PPY o PPV oo | Threshold | Comments | Distance from
{D) (ft) (infsec) | (in/sec) Criteria structure at which
{in/sec) activity is aillowable
Caisson drilling 572 Caisson 0.089 0.0008 a:12 Well below | N/A
for new bridge drilling criteria
Pavement 150 Large 0.088 0.0061 012 Well below | N/A
removal / bulidozer criteria
earthwork
Pavement 150 Jackhammer { 0035 0.0024 0.12 Well below | N/A
removal criteria
Construction 150 l.oaded 0.076 0.0052 0.12 Well below | N/A
Traffic — Loaded trucks criteria
Trucks ™
Pavement 180 Smalt 0.003 0.0002 012 Well below | NfA
removal / bulldozer criteria
earthwork
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Railroad Depot -
Activity Distance | Equipment PPV o PPV squp | Threshold | Comments | Distance from
(D) {1t} {inisec) | (in/sec) Criteria structure at which
{in/sec}) activity is allowable

Caisson drilling 788 Caisson 0.089 0.0005 0.12 Well -bhelow | N/A
for new bridge drilling criteria
Retaining Wall 434 Pite Driver 1.518 -0.0210 0.12 Well below | N/A

(Impact) ' criteria
Retaining Wall 434 Pile Driver 0.734 0.0101 0.12 Well below | N/A

(Sonic) criteria
Retaining Wall 434 Clam Shovel | 0.202 0.0028 0.12 Well below | N/A

Drop (Siurry criteria

Wall)
Retaining Wall 434 Hydromiil 0.017 0.0002 .12 Well below ;| NIA

(Slurry Wall) criteria

Consideration of annoyance or interference with vibration-sensitive activities is evaluated by calculating the
vibration level, L,, at any distance, D, from the construction activity. The equation used is as follows:

L(D) = L, (25 ft) — 20 log{D/25}, where

L, = velacity in decibels (VdB)
D = distance from the equipment to the receiver

The threshold criterion for “extremely fragile historic buildings” is 95 VdB. The following tables summarize the
findings of this analysis for each struciure.

St. Mary’s School Administration Building

Activity Distance | Equipment L, at L. at Threshoid Commenis
{D) {ft} 25 ft. Distance, B | Criteria {(VdE)

Caisson for new 380 Caisson driling | 87 63 95 Below allowable
viaduct : threshoid
Pavement 15 Large buildozer | 87 91 95 Below aliowable
removalfearthwork threshold
Pavement 15 Jackhammer 79 83 95 Below allowable
removal threshold
Construction raffic | 15 Loaded Trucks | 86 90 95 Below allowable
—Loaded Trucks ) threshold
Pavement 15 Small bulldozer | 58 62 95 Below aliowabie
removaliearthwork threshald-
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St. Mary’s School Church
Activity Distance | Eguipment L. at Ly at Threshoid Comments
(D) (7t 25§ | Distance,D | Criteria (VdB)
Caisson for new 315 Caisson drilling | 87 65 85 Below allowable
viaduct threshoid
Pavement 20 Large bulidozer | 87 89 95 Below allowable
remoeval/earthwork threshold
Pavement 20 Jackhammer 79 81 95 Below allowable
removal threshold
Construction traffic | 20 Loaded Trucks | 86 83 95 Below allowable
- Loaded Trucks threshold
Pavement 20 Small bulldozer | 58 60 g5 Below allowable
removallearthwork threshoid
Knights of Columbus
Activity bistance | Equipment Ly at Ly at Threshold Comments
(D} (f) 251t Distance, D | Criteria {VdB)
Caisson for new 485 Caisson drilling | 87 61 o5 Below allowable
viaduct threshold
Pavement 50 Large bulldozer | 87 a1 95 Below allowabie
removallearthwork i threshold
Pavement 50 Jackhammer 79 73 95 Below aillowable
removal threshold
Construction traffic | 50 Loaded Trucks | 86 80 95 Below allowable
—Loaded Trucks threshold
Pavement 50 Small buildozer | 58 52 95 Below allowable
removal/earthwork threshoid
Library
Activity Distance | Equipment L, at Ly at Threshold Commentis
(D} (F) 251t Distance, D | Criteria (VdB)
Caisson for new 572 Caisson drlling | 87 60 85 Below allowable
viaduct threshold
Pavement 150 Large bulldozer | 87 71 95 Below allowable
removal/earthwork threshold
Pavement 150 Jackhammer 79 63 a5 Below allowabie
removal threshold
Consiruction traffic | 150 l.oaded Trucks | 86 70 95 - Below allowable
— Loaded Trucks thresheid
Pavement 150 Small bulldozer | 58 42 a5 Below allowable
removalfearthwork threshold
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Railroad Depot -
Activity Distance | Equipment iv at L, at Threshold Commenis
{D) (1) 25 fl. Distance, D | Criteria (VdB)
Caisson for new 788 Caisson drilling | 87 57 95 Below allowable
viaduct threshold
Retaining Wail 434 Pile Driver 112 87 95 Below allowable
) (Impact) threshold
Retaining Wall 434 Pile Driver 105 80 95 Below allowable
{Sonic) threshold
Retaining Wall 434 Clam Shovet 94 89 95 Belaw allowable
: Drop (Slurry threshold
Wall)
Retaining Wall 434 Hydromill 75 50 95 Below allowable
{Slurry Wall) threshold

Based on the results of this evaluation, it is not anticipated that the proposed project will have vibration impacts
on the five building facilities during construction.

Although none of the consfruction acliviies are aniicipated to have vibration impacts on the facilities, the FTA
manual provides guidance regarding avoidance of potential vibration which can be included in the construction
specifications or in an agreement with or instructions to the Contractor. These guidelines offer suggestions
regarding design considerations, sequencing of operations, and consfruction methods which will help conirol the

level of vibration.

Attachments
FTA Figure 7-3 Typical Levels of Ground-Bome Vibration
FTA Table 12-2 Vibration Source Levels for Construction Equipment
Vibration Impact Exhibits — Bijou Street Area (3 — 11 x 17 exhibits)
Closest Caisson Construction
Closest Pavement Removal
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Memo

To: Elizabeth Stolfus

From: Stephanie Sangaline

CC: Rob Refvem

Date: October 31, 2002

Rex Cimarron-Bijou - Opinion of Vibration impact to the Historic Monument Valley Park Entrance Arch

As requested, we have investigated the criteria and potentiai for vibration impact to an historic arch, located in
close proximity {0 Bijou Street. The following information outlines: the data reviewed, and our opinion of the

potential impact.

Criteria Reviewed: Transit Noise and Vibration impact Assessment — Final Report
April 1995
Prepared for the Federal Transit Administration (FTA), Washington, D.C.

It should be noted that this criteria manual is predominantly directed toward fransit and train operation noise and
vibration, as the source. Receivers are primarily residential properties, and buildings with vibration-sensitive
equipment, such as eiectron microscopes.

However, there is socme discussion regarding rubbertire fransportation corridors, and references to “fragile
historic buildings”, from which we developed this information and opinion.

There are two vibration scenarios 1o be considered:
1. On-going Vibration —~ permanent due to the highway corridor
2. Vibration during Construction — temporary due to construction activities

This memorandum includes the Summary of Findings and Recommendations, foilowed by the detailed analysis
and exhibits.
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Summary of Findings and Recommendations

On-going Vibration —

The historic arch is about 8 feet from the curb face of Bijou Street. This roadway is traveled regularly by a
variety of vehicles.

From observation only, it appears the arch is a heavy masonry or stone structure. This fype of matenal would
noi propagate vibration easily. Area geology does not support the conclusion that on-geing vibration impact,
even as a result of curmrent traffic, is a problem. Due to the close proximity of existing driving lanes that are not
restricted as to size, weight and type of vehicle usage, it is not anticipated that the arch will experience any more

infense on-going vibration than exists currently.

To further refine this evaluation, verification of materials and foundation type would be needed. In the absence
of additional data, and to support this opinion of no addiional on-going vibration impact, a “current condition”
photo tog of the arch shouid be taken to document its baseline condition prior to and following construction
associated with this project. It is suggested that simflar views be faken once prior o construction, and two times
following construction {immediately following and 3-6 months following) te inspect for changes as a result of on-

going close proximity roadway usage.

To firnly document the effects of vibration on this historic arch as a result of this project, a full structural
evaluation could be compteted. Following construction, a follow up evaluation and documentation would verify

the effects, i any, as a result of this project.

Vibration During Construction —

Historic Arch —

Allowable

Activities: 1. Calculations for caisson drilling activities result in vibration levels well below allowable
threshelds for “extremely fragiie historic buildings.” Therefore no vibration impact as a
result of caisson drilling at 123 feet is anticipated.

2. Pavement removal and earthwork activities using small buildozers af a distance of 8

feet results in no vibration impact as a result of these aclivities.

Restricted

Activities: 1. Pavement removal and earthwork activities using jackhammers and large bulldozers

are resfricted. Jackhammers should not be used closer than 110" to the arch.
Large bulldozers should not be used closer than 20° — 6" to the arch o avoid impact

as a result of vibration.

2. Construction traffic of all types, most notably loaded trucks, are restricted to not closer
than 18’ — 6" to the arch to avoid impact as a result of vibration.

Recommiendations:

1. Produce a photo log of the arch prior to and following construction .

2. Provide demarcation (fencing/cones) to limit proximity of construction equipment to
the allowable distance

3 Provide the Contractor with written and oral instruction regarding construction
limitations
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NOTE: Calculations and resuits are for the distanceé shown on the attached exhibits and the equipment listed
only. No assumptions should be made with regard io other distances or other iypes of equipment
without revisiting the FTA guidelines for the specific scenario in question.

Detailed Analysis and Exhibits

On-going Vibration;

Levefs of Vibration -
The background vibration velocity level in residential areas is usually 50 VdB (vibration decibels) or lower, well

below the threshold of perception for humans which is around 65 VdB. Typical cutdoor sources of perceptible
ground-bome vibration are construction equipment, steel-wheeled frains, and traffic on rough roads. If the
roadway is smooth, the vibration from traffic is rarely perceptible.

The attached Figure 7-3 from the FTA manual illustrates common vibration sources and human and structural
response fo ground-bome vibration. The range of interest is from approximately 50 VdB fo 100 VdB.
Background vibration is usually well below the threshold of human perception and is of concem only when the
vibration affects very sensitive manufaciuring or research equipment. Electron microscopes and high-resolution
lithography equipment are typical of equipment that is highly sensitive to vibration.

Although the perceptibility threshold is about 65 VdB, human response to vibration is not usually significant
unless the vibration exceeds 70 VdB. This is a typical level 50 feet from a rapid transit or light rail system.
Buses and frucks rarely create vibration that exceeds 70 VdB unless there are bumps in the road.

The guidelines indicate that it is extremely rare for vibration from #rain operations to cause any sort of building
damage, even minor cosmetic damage. However, there is sometimes concern about damage to fragile historic
buildings. Even in these cases, damage is unlikely except when the frack will be very close to the structure. In
terms of roadways with rubber tire vehicles, most complaints about vibration caused by buses and irucks are
related to ratfling of windows or items hung an the walls. These vibrations are usually the resuit of airborne
noise and not ground-borne vibration. 1In the case where ground-borne vibration is the source of the problem,
the vibration can usually be related to potholes, some sort of bump in the road, or other irregularities.

Receiving Structures -
The vibration levels inside a building are dependent on the vibration energy that reach the building foundation,

the coupling of the building foundation to the soil, and the propagation of the vibration through the building. The
general guideline is that the heavier the building is, the lower the response will be to the incident vibration
energy. Wood frame buildings, such as the iypical residential struciure, are more easily excited by ground
vibration than heavier buildings. In contrast, large masonry buildings with spread footings have a low response

o ground vibration.

There is no specific information regarding struciures, other than buildings. Therefore this arch is evaluated as
though it is an historic building. Based on observation only, it appears the materials of the arch are masonry or
heavy stone, which would not typically support high propagation of vibration.

Geology —
The FTA guidelines indicate that there-are-situations where ground-borne vibration propagates much more

efficiently than normal. The result is unacceptable vibration fevels at distances two to three times the normal
distance. Unfortunately, the geologic conditions that promote efficient propagation have not been well
documented and are not fully understood. Shallow bedrock or stiff clay soil often are involved. One possibility is
that shallow bedrock acts to keep. the vibration energy near the surface. Much of the energy that would
normally radiate down is directed back towards the surface by the rock layer with the result that the ground
surface vibration is higher than normal. Generally, it is more difficult to get vibration energy into rock. Therefore,
propagation through rock usually resulis in lower vibration than propagation through soil. Some geologic
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conditions are repeatedly associated with efficient pi’opagation. Shailow bedrock, less than 30 feet below the
surface, is likely to have efficient propagation. Other factors that can be important are scil type and stiffness. In
particular, stiff clayey soils have sometimes been associated with efficient vibration propagation.

fn order to effectively determine if vibrafion propagation occurs to a facility, it is best to review available
geological data and any complaint history fram the facilities where the propagation is possible.

Review of the closest soil borings to the arch indicate that under 1-2 feet of base coursefpaving or fill material,
the sail is clayey sand and sandy clay or sand to a depth of between 38 and 53 feet, underlain by claysione
bedrock. The bedrock does not appear fo be shallow enough to enhance vibration propagation. The soil type is
not described as stiff, and therefore also is not likely fo have efficient propagation of vibration.

Cther Considerations -
Caiculations were completed as part of the Vibration During Construction portion of the analysis {next section)

regarding distance between “loaded trucks” and “extremely fragile historic buildings.” These calculations
determined that loaded trucks could have a vibration impact on extremely fragile historic buildings at a distance
of 18'-6” or closer. This is mentioned in the On-going Vibration discussion because the existing pavement and
driving tanes in the vicinity of the arch are less than the allowable 18'-6". This distance is not a result of this
project, but rather an existing condition.  Therefore on-going vibration from loaded trucks, of any kind, within
18'-6” of the arch may be having a vibration impact as the trucks travel in the close proximity lanes currently.

Cbnclusions -
Due to the observed arch materials along with the area geology, it is not anticipated that on-going vibration

impact as a resuit of this project will occur. Due to the close proximity of existing driving lanes that are not
restricted as to size, weight and type of vehicle usage, it is not anticipated that the arch will experience any more
intense on-going vibration than exists currently.

Vibration during Construction:
The FTA manual provides a procedure for estimating the potential vibration at sensitive structures based on the

distance from the equipment to the structure, and the type of equipment fo be used. To use this procedure, we
identified the closest construction activities to the arch, and the anticipated types of equipment at each of those
locations. The attached exhibit shows those activities and distances.

The equation used is as follows:
PPV oo = PPV 1o x [25/D] * 1.5, where

PPV .ip = peak particle velocity in in/sec of the equipment adjusted for distance
PPV ., =reference vibration level in in/sec at 25 feet (from attached Table 12-2)
D = distance from the equipment to the receiver

The “vibration damage” threshold criterion for “extremely fragile historic buildings” is 0.12 in/sec (or 95 VdB).
The following {ables summarize the findings of this analysis for each structure.

s s G
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Historic Arch
Activity Distance | Equipment PPV o PPV .qup | Threshold | Comments | Distance from

(D) () {infsec) | (infsec) Criteria structure at which

{in/sec} activity Is allowable
Caisson driliing 123 Caisson 0.089 0.0082 0.12 Well below | N/A
for new bridge drilling threshold
Pavement 8 Large 0.089 04917 0.12 Above Closest distance for this
removal / bulldozer : allowabie equipment is 206"
earthwork threshold
Pavement 8 Jackhammer { 0.035 0.1933 0.12 Above Closest distance for this
removal allowable equipment is 110"
threshoid

Construction 8 l.caded 0.076 0.4198 0.12 Above Closest distance for this
Traffic — Loaded trucks allowable equipment is 18-6"
Trucks * : threshold
Pavement 8 Smail 0.003 0.0166 012 Well below | N/A
removal / bulidozer threshoid
earthwork

* It should be noted that the existing pavement and driving lanes in the vicinity of the arch are 8 feet away.
This distance is not a result of this project. This analysis indicates that vibration from loaded trucks may be
having an impact on this structure as they travel in the close proximity lanes currently. A current condition
photo log of this feature should be taken to document the baseline condition of the arch, prior to
construction associated with this project. Otherwise, vibration impacts to the arch that may be a result of
past and current traffic in close proximily, may be misconstrued as being a result of activities associated

with this project.

Consideration of annoyance or inferference with vibration-sensitive activities is evaluated separately by
calculating the vibration level, L, at any distance, D, from the construction activity. Because the historic arch
does not house any habitable space or contain any potentially vibration sensitive equipment, this calculation
does not apply to this feature, and was not completed as part of this evaluation.

Based on the results of this evaluation, it is not anticipated that the proposed proiect will have vibration impacts
on the arch during construction.

Although none of the construction activities are anticipated to have vibration impacts on the historic arch, the
FTA manual provides guidance regarding avoidance of potenfial vibration which can be included in the
construction specifications or in an agreement with or instructions fo the Confractor. These guidelines offer
suggestions regarding design considerations, sequencing of operations, and construction methods which will
help control the level of vibration.

Attachments

FTA Figure 7-3 Typical Levels of Ground-Borme Vibration

FTA Tabie 12-2 Vibration Source Levels for Construction Equipment

Vibration Impact Exhibit - Bijou Street Area (1— 11 x 17 exhibit) =~ e e e
Closest Caisson Construction '
Closest Pavement Removai
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ACOUSTICS AND YIBRATION CONSL‘LTING

June 26, 2002

Mr. James Flohr

Colorado Department of Transportation — Region 2
1480 Quail Lake Loop, Suite A

Colorado Springs, CO 80906

Re: Traffic Noise and Vibration at the Raintree Office Plaza B

Dear Mr. Flohr,

Per your request, we recently completed a noise and vibration investigation at the Raintree Office Piaza
B, 25 North Spruce Street, Colorado Springs, Colorado. This 3-story office building is adjacent to the
southbound Interstate 25 on-ramp off of Bijou Street. The purpose of this investigation was to
determine what effects the proposed alignment changes to 1-25 and the southbound ramp wili have on
noise and vibration inside the building.

: As explained in the subsequent paragraphs of this letter, noise and vibration levels were first measured
P at the site. Then, future levels were projected using the measured data, the proposed alignment of [-25
and the on-ramp, and projected future traffic volumes. Noise levels are not projected to exceed Federal
Highway Administration guidelines for the type of activities currently taking place inside the building.
Vibration levels are predicted to barely exceed perceptible levels.

Test Set-Up and Measurement Conditions

Neise measurements were conducted in Room 310 next to a closed window on the third floor facing the
highway. Measurements were also conducted in the 1% floor conference room, also next to a closed
window facing the highway. Finally, noise levels were measured outside the building at the fence line
adjacent to the highway. Vibration measurements were conducted in Room 310, and in the stairwell on
the 1% floor. Both vibration measurements were conducted on the floor, in the vertical direction.

During the measurements, Room 310 was unoccupied, but normal office activities were occurring
elsewhere in the building. The first floor conference room was also unoccupied, however voices in the
next room were slightly audible during the measurements. HVAC and other building mechanical
systems were also operating. Vibration measurements were conducted according to recommendations
listed in American National Standards Institute (ANSI) Standard $3.29-1983- Guide to the Evaluation of
Human Exposure to Vibration in Buildings.

103 East Simpson Street ¢« Lafayette, Colorado 80026
phone: (303) 666-0617 o fax (303) 666-1053 « www.hankardinc.com
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Measurements of Existing Levels

Figure 1 shows the measured noise levels in octave band format. The X-axis is frequency of the noise
and the Y-axis is amplitude. The overall level (Leq) for each measurement is shown in the legend on
the right. The inside levels are quicter than at the fence line, which is primarily due to the window but
also distance to the highway. The third floor measurement is louder than the first floor measurement
likely because the 3™ floor does not have the benefit of the noise-absorbing effects of the ground.

Figures 2 and 3 show the measured levels of vibration. Each plot represents 40 consecutive 0.75
second-long measurements for a total time of 30 seconds. The amplitude is the overall level of vibration
velocity from 3 Hz to 100 Hz, expressed as VdB, relative to 1E-6 inches per second (in/s), as
recommended in ANSI Standard s3.29-1983.

Figure 2 shows the vibration levels measured in Room 310 with no human traffic nearby. Two heavy
trucks passed by on the northbound and southbound lanes of I-25 at the times indicated by the arrows.
The peak at 62 VdB is the highest measured that day. It is clear that the trucks had a measurable effect
on the floor vibration. However, while the effect was measurable, it was not noticeable by the test
engineers. This agrees with the accepted standard that 65 VdB is the threshold of human perception to
vibration. It should be noted that many other trucks were observed passing by without any measurable
effect in the building.

Figure 3 shows several more vibration measurements. The two lower curves were made on the first
floor, in the stairwell. Their levels are lower since the floor here is concrete on grade, as opposed to the
beam construction on the third floor. Note the measurement made on the third floor while a person
¢limbed the stairs nearby. From this plot, it is clear that the vibration from the person climbing the
stairs was higher than that from the trucks. This agrees with many other studies that indicate vibration
from humans and mechanical equipment inside a building usually exceeds that from highway traffic.

Predictions of Future Levels

Noise levels were predicted for two future time frames. The first is “Opening Day,” in 2006. The
Opening Day prediction shows increases due mainly to moving the ramp and highway closer to the
building, though some of the increase is due to the slight increase in traffic (assumed 2.5% per year).
The second future time frame is Year 2020. The Year 2020 prediction shows noise increases that are
due both to moving the highway closer to the building and to the projected increase in traffic volume.

The proposed alignment changes will move the ramp centerline from approximately 80 feet from the
fagade of the building to approximately 50 feet away. The centerline of I-25 would move from
approximately 160 feet to approximately 130 feet away. The changes in distance will affect both the
noise and the vibration levels in the building. Also, noise levels will increase due to the projected
increase in traffic volume on [-25 and the on-ramp since noise is the cumulative effect of each vehicle.
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Vibration levels are not significantly affected by changes in traffic volume, because it is the vibration
peaks caused by individual vehicles that are of concern.

For noise, the effects of distance change were calculated using the generally accepted propagation rate
of 4.5 dB per doubling of distance from a line source. The effects of traffic volume increase were
calculated using the refationship of 3 dB per doubling of traffic volume. Projected Year 2006 (opening
Day) and Year 2020 peak hour traffic volumes were used in the calculations. Speeds were assumed
unchanged. The predictions are summarized in Table 1, below.

TABLE 1

EXISTING AND PREDICTED FUTURE NOISE LEVELS

Ramp to I-25to Noise Noise Noise
Building Building |Ramp Traffic| I-25 Traffic | Level at | Level on | Level on
Distance Distance Volume Volume |Fenceline| 1st Floor | 3rd Floor
(feet) (feet) (Vehicles/ hr)|(Vehicles / hr)| (dB(A)) | (dB(A)) | (dB{A))
Existing 30 160 283 5,743 73 44 49
Opening Day 50 130 320 6,498 79 49 53
Year 2020 50 130 _630 9,476 83 53 57

CDOT policy states that for certain activities or land uses, impact occurs if interior noise levels
approach or exceed 52 dB(A). Those activities and land uses include residences, motels, hotels, public
meeting rooms, schools, churches, libraries, hospitals, and auditoriums. Both Year 2006 Year 2020
interior noise levels are predicted to equal or exceed 52 dB(A) on the side of the building facing I-25.
Those rooms are currently conference rooms and administrative offices, and are therefore not
considered impacted. Noise levels in other parts of the building will be at least 5 dB(A) less than those
shown in Table 1. The only potentially impacted use inside the building is the VA clinic. While
hospital-like, there are no overnight stays, which we believe is the focus of CDOT and FHWA policy.
Therefore, we do not believe there is any impact to the clinic.

Future vibration levels were predicted in nearly the same way as noise levels except that only the effects
of moving the ramp and highway alignments were considered. Increases in traffic volume were not
considered. This is because while noise is the cumulative effect of vehicles, vibration impacts result
from individual events, such as heavy trucks rolling over irregularities in the road. To calculate the
effects of distance change, vibration was assumed to decrease 6 dB per doubling of distance, which is
typical of the silty, sandy soil type in the area. Table 2, below, summarizes the results of the

“predictions.

Traffic Noise and Vibration at the Raintree Office Plaza B
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TABLE 2
EXISTING AND PREDICTED FUTURE VIBRATION LEVELS

Vibration Levels Vibration Levels
On the 1 Floor On the 3 Floor
(VdB) (VdB)
Existing Conditions 54 62
After Moving Alignments 58 66
Projected Increase 4 4

As shown in Table 2, vibration levels are expected to increase by 4 VdB from moving the ramp and
highway closer to the building. The highest level measured was 62 VdB, on the third floor. Therefore,
one could expect levels to occasionally reach 66 VdB on the third fioor. Although the perceptibility
threshold is approximately 65 VdB, human response to vibration is not usually significant unless the
vibration exceeds 70 VAB (Transit Noise and Vibration Impact Assessment — Federal Transit
Administration). Therefore, people may occasionally feel a slight bit of vibration from highway and
ramp traffic. It should be noted, however, that people will feel more vibration from human traffic
within the building.

We are not aware of any impact criteria for traffic induced vibration, as it is rarely a problem. However,
the Federal Transit Administration states that impact from transit rail occurs at 75 VdB for commercial
buildings. Thus, no vibration impact is expected. Also, the predicted levels are well below the 100
VdB threshold for structural damage.

Please feel free to call me at (303) 666-0617 if you have any questions, or if I can be of any further
assistance.

Sincerely,

e

Jim Stanley
Senior Engineer
Hankard Environmental Inc.

Cc: Jim Brady — Wilson & Company
Attachments: Figures 1 -3
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Figure 1
Existing Noise Levels
Raintree Office Plaza B
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Existing Vibration Levels
Raintree Office Plaza B, Room 310
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1.0 SCOPE/OBJECTIVE

Olson Engineering was contracted b§ Wilson and Co. to pfovide a nondestructive evaluation
(NDE) investigation to evaluate the length of apchor bolts set into the side of an abutment of the
Bijou Street bridge over a creek near I-25 in Colorado Springs, Colorado. The testing was done with
the nondestructive Ultrasonic Testing (UT) and Impac{ 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. Denmnis
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 UT 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 bolt ends were ground off smooth prior to
UT testing with a portable grinder. The 5 abutmgnt 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 of tests
was done on smaller bolts in our office. One of the boits was left straight and the other bent to
simulate a J-boit of a similar length to the unbent bolt. A photograph of the mock-ups is presented
inFig. 1. A photograph of the west abutment with the tested bolt locations noted is presented as Fig.

2.

The results of the UT 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 of less 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 L Sample data from JE
and UT tests is included in Sections 4.0 and 6.0-

The mockup testing performed in our office showed that the UT device (runming 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

iocation for the J-bolt.

These results indicate that the bolts in the abutment and pier at the tested bridge are
apparently J-bolts of 2-5 feet in length to the bend depth as shown in Table L.
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Figare 1  Mockup of Straight Bolt and J-Bolt with UT Transducer Shown

Flgm*ez | West Abutment with Tested Bolts Noted
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‘ TABLE1 .
ANCHOR BOLT LENGTHS BASED ON IE TESTING

Bolt . | Leﬁgth to Bend
Location feet :
West Abutment, Center, Bottom 365 .
West Abutment, North, Lower 3.24

West Abutment, North, Upper 3.13

West Abutment, South, Lower 1.67

West Abutment, South, Upper 2.16

West Pier, West Side, Upper 4.94

West Pier, West Side, Lower 2.83

West Pier, East Side, Lower 3.07

West Pier, East Side, Upper 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 performeﬂ using our Olson Instruments Conerete Thickness
Gauge (CTG), version CTG-1TF. The CTG:is a nondestructive, battery powered, handheld
instrument normally uséﬁ?ﬁ?ﬁéasurhg the thickness of concrete slabs, pavements, tunnel linings,
walls and other plate-like structures. It reliably measures the thickness of any type of concrete based
on the Impact Echo principle. Sioce 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 performed 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 transform

(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 xf) ey

The velocity in this case is the velocity of long-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

A sample 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, while the middle 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 (fps) was used to
calculate the length. This velocity was determined based.on the mockup tests on steel bolts of known
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 a J-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 inthése records areat frequencies of 5,664 Hz (straight bolt) and 5,322
Hz (bent bolt). These correspond to lengths of 17.5 and 18.5 inéhes, 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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506 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 2 reading taken. The UT method is
performed by using a single piezoelectric transducers to both generate a high frequency pulse (about
5 MHY)} 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*{)/2.

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

velocity.
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60 SAMPLE ULTRASONIC TESTING (UT) TEST RECORDS

A sample test record from an abutment wall bolt is presénted in Fig. 6. This bolt was the
same bolt as the one used to present the sample IE test data in Fig. 3. The test record, seen in the
uppe;ha[f 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 sigoval

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 boit, Fig. 7, shows a clear, strong reflection of
the pulse at 18.19 inches (using the default velocity in the unit of 231.9 in/millisecond). This
corresponds to a reflection from the end of the bolt. The test on the J-bolt, Fig. 8, shows no
reflections at ail. 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 J-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 deveioped which is pertinent to our

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

Respectfully submitted,

OLSON ENGINEERING, INC,

— (7

T
DennisA. Sack
Associate Engineer
“l.};ﬁ?;‘;%’
T gate
. Sl
m 6 %oz
£ . Tl 20752 e
Larry D Qlsdn, P.E. Y S
Principal Engineer .-"{§'§
RS
HA &
. ::[s:\".'\\\\‘\\“

{1 copy faxed, 2 copies mailed)

Olson Job No. 1299 Page 15



-

FINAL REPORT
VALUE ENGINEERING STUDY

CDOT - 'Region 2
{-25/Cimarron and Bijou Interchanges

December 2001

Prepared for
Feisburg Holt & Ullevig
and

Wilson & Company

By

A SOLUTIONS ENGINEERING & FACILITATING, INC.
9032 Gray Fox Drive '
Evergreen, CO 80439
303-670-5620



CDOT -- Region 2 Velue Engineering Study
L-25/Cimarron and Bijou Interchanges ) December 2001

TABLE OF CONTENTS

SECTION 1 - SUMMARY ....ccconree O OO0 O OSSR 1-1
SUMMARY ettt essa e e s e b en s e m e et e e me e et 1-1
LT 1 OV S PO SO SRRS 1-1
VE PROPOSAL SUMMARY TABLE it a e ee v a e son e e 1-1

SECTION 2 - INTRODUCGTION ettt e e ee s 2-1
INTRODUGTION ittt tn it s r s oo s men e as e bs e s s s b s b e e amae s ons s smeeseeens 2-1
PROJECT DESCRIPTION ..ot nee e e neiireeneeeeeeeer et st ie veneestanesne e e ey 2-1
ORGANIZATION L ettt e e ea et in e ar e re s s b e e e b bbb e e e bt ea smegemne s 2-2
VE STUDY TEAM ittt e et e b e e e e s b b e at e e en s s b e e menen 2-2
THE REVIEW BOARD .ottt s et em e aan e ab e st e s e e e mme s en oot emeane 2-3
METHOD OF THE VE STUDY ittt ee e e ettt e eae s eeraen 24

SECTION 3 — WE PROPOSALS ettt ettt e st ara e s s me e e st e emeesane 3-1

SECTION 4 - SUPPLEMENTAL RECOMMENDATIONS ... et s s 4-1

SECTION 5 — IDEAS ANALYZED BUT NOT PROPOSED ...t e 5-1

SECTION 6 - FAST. DIAGRAM ..o ettt st e e e sras e s 61

SECTION 7 — BRAINSTORMING IDEAS ...ttt ittt bt et ams eae e e e e s s 7-1

SECTION 8 - REVIEW BOARD RESULTS Lo rcreecrm ettt et e se st 8-1



——

SECTION 1 - SUMMARY



COOT - Region 2 Value Engineering Study
L-25/Cimarran and Bijou Interchanges December 2001

SUMMARY

This Value Engineering (VE) Study generated fifteen proposals.

Caveats:

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 proposai to
the design basis. Therefore, as is true with all cost esfimates, 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 iife cycle cost savings, not just initial (capital) savings. Future
operations, maintenance, and periodic replacement costs are all calculated intc the potential jife cycle

cost savings listed.

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

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

Al

Solutions Engineering & Facilitating, inc. A

. Finai Repert 1-1
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REVIEW BCARD DISPOSI"ﬁON

:(—PROPOSAL

NO.

VE PROPOSAL DESCRIPTION

P0O1-009

i Shift I-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 floedplain.

Initial Est. Savings: $9,000

Future Est, Savings: $0,000

Total Est. Savings: 39,000

P01-015

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

Initial Est. Savings: $1,200,000
Future Est. Savings: 30,000

Total Est. Savings: $1,200,000

01-030

Reduce the spacing between the ramp
terminais at the Cimarcn interchange.
Inifial Est. Savings: $2,000,000

Future Est. Savings: $0,000

Total £st, Savings: $2,000,000

P04-017

Use 12' HOV lanes versus 14' lanes
Initial Est. Savings: $1,252,000
Future Est Savings: 30,000

Total Est. Savings: $1,252,000

P01-005

Raise profile grade of I-25 at Bijou.
Initial £st Savings: 32,287,000
Future Est. Savings: 30,000

Total Est. Savings: $2,287,000

PO1-010

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-turn lanes for the
scuthbound exit ramp at Bijou Street
instead of triple left-turn lanes.

Initial Est. Savings: $1,400,000
Future Est. Savings: $0,000

Total Est. Savings: $1,400,000

P01-048

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: 34,300,000

PAGE

(See Section 8 for Commenis) NO.
Accept. - 3-1
Partiaily Accept. 34
Reject. 3-7
Accept. 39
Accept. 311
Accept. 314
Reject. 3-17
Reject. 3-20
Reject. 322

P02-002

Retain and rehabilitate the existing
Bijou Street bridges over RR and
Monument Creek

Initial Est. Savings: §8,500,000
Future Est. Savings: 50,000

Totaf Est. Savings: $8,500,000

Seiutions Engineering § & Facilitating, inc, A

Final Report
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PROPOSAL
NO.

VE PROPOSAL DESCRIPTION

REVIEW BOARD DISPOSITION
{See Section 8 for Comments)

PAGE
NO.

F02-005

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

initial Est. Savings: $7,800,000

Future Est. Savings: $0,000

Tolal Est. Savings: $7,600,000

Reject.

3-24

P01-048

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

initial Est Savings: $3,600,000

Future £st. Savings: $0,000

Total Est. Savings: $3,600,000

Reject.

3-27

P03-008

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

o Inifial Est, Savings: $1,500,600

Future Est Savings: $0,000
Total Est Savings: $1,500.000

Reject.

3-31

3-35

P03-015

Keep existing Cimarron Street bridge
for westhound and build new eastbolnd
bridge

Initial Est. Savings: 32,400,000

Future £st Savings: $0,000

Tolal Est Savings: §2,400,000

Reject.

P01-028

Reduce the median width on Cimarron
Street across Fountain Creek.

inftial Est. Savings: $240,000

Future Est Savings: 30,000

Total Est. Savings: $240,000

Accept.

3-37

£01-002

Put I-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

Reject

3-39

Estimated Construction Cost at time of VE Study:
Designer's Estimate of VE Savings™:

™ After subtracting redesign costs

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

Seoiutions Engineering & Facilitating, Inc. A

Final Report
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A

INTRODUCTION

Value Engineering (VE) analysis identifies the high cost areas of a project during the early design stages.

‘The VE Study then determines iess 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, fraffic 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, elevaied section of the interstate from the Bijou
Street interchange through the Cimarren (Midland Expressway) interchange. The sharp, short ramps and
narrow bridges, together with high trafiic volumes, make this one of the most complex and challenging

areas to improve.

A variety of altematives to improve capacity and safety for the Cimarron-Bijou segment of the interstate
will be evaluated by the Colorado Department of Transportation (CDOT). Planning and development of
these aliernatives wiil be lead by Wilson & Company, CDOT's manager for the 1-25 Corridor, and the
enginesring and design firm of Felshurg, Holt & Ullevig. These alternatives must be compatible with other
planned improvements, like those now being developed for the Nevada/Tejon interchange complex.
They must also be consistent with long-term strategies fo improve mobility in the 1-25 Corridor through El

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 [-25 Corridor. That plan, which is currently being developed by CDOT, 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 compietion next year.

Work will include:
» Construction additional acceleration/deceleration fanes
Improving impacted portions of local sireets to lessen iraffic congestion at interstate on- and

of-ramps
Softening the sharply curved secticns of the interstate
Reconstructing the bridges at Cimarron Sfreet, 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 I-25, are being determined by CDOT's 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, Confiuence Park and

Downtown redevelopment projects.

Solutions Engineering & Facilitating, inc. A
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ORGANIZATION

VE STUDY TEAM

The following individuals are members of the VE Team:

VE TEAM MEMBER

FIRM

TELEPHONE/E-MAIL

Judy De Haven

CDOT — Region 2
905 Erie Avenue
P.O. Box 536
Pueblo, CO 81002

(t) 719-546-5409
{f) 719-546-5414
(e) judy.dehaven@dot. state.co.us

Lew Garton

612 Verde Avenue
Fort Collins, CO 80524

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

Marvinetta Hartwig

Carter-Burgess

216 — 16" Street Mall
Suite 1700

Denver, CO 80202

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

Alan Prudic

CDOT —Region 2
905 Erie Avenue
P.O. Box 536
Pueblo, CO 81002

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

David Shriner

Parson Transportation Group
600 Broadway

Suite 1730

Denver, CO 80290

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

Joseph Siccardi

Figg Bridge Engineers, inc.
1873 S. Bellaire Street
Suite 1025

Denver, CO 80222

"1 () 303-757-0698

(t) 303-757-7400

{e) jsiccardi@flggbridge.com

John Vetteriing

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

(1) 303-796-4639
{f) 303-694-3946
{e) john_vettetling@urscorp.com

FACILITATOR

FIRM

TELEPHONE/E-MAIL

C. Bernerd Dull, PE, CVS

Sotutions Engineering &
Facilitating, Inc.

{f) 303-870-5620
(f) 303-282-3817
(&) bduli@solutions-engineering.com

Fred Kolano, CVS

Soiutions Engineering &

{t) 303-670-5620

Facilitating, Inc. . (f} 303-232-3817
(&) bduli@soclutions-engineering.com
Solutions Enmineering & Facilitating, Inc. A
2-2
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- +-25/Cimarron and Bijou interchanges

THE REVIEW BOARD

The Review Board is comprised of the following representatives.

REVIEW BOARD MEMBER FIRM TELEPHONE/E-MAIL

Richard Annand

CDOT — Region 2
Region Environmental &
Pianning Manager

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

Witson & Company

(t) 303-297-2976

T

Jim Brady
Project Manager (f) 303-257-2683
{e) jbrady@co.wilson.com
James Fichr CDOT —~ Region 2 (t) 719-634-22323
Resident Engineer (f) 719-832-2172
(e) jiames. fiohr@dot. state.co.us
Dave Poling CDOT — Region 2 {t) 719-634-2323
North Program Engineer (f) 719-632-2172
{e) dave.poling@dot.state.co.us
Rob RefveM Fetsburg Holt & Ulievig (f) 303-721-1440

(f) 303-721-0832

Project Manager
(e) rob.refvem@fhueng.com

City of Colorado Springs {ty
(H
(e)

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

1. Accept the proposed alternative as it stands. This will require the design team to implement the
accepted proposed altemnative. Those individuals comprising the Review Board are expected to have

this authority for their respective organization.

2. Accept the propesed 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 desirabie of
the options since it delays progress; however, practicaiity sometimes deems it necessary. If a
proposed altemative is tabled, it is wise {o assign responsibilities to resolve the issue(s), assign a

scheduie for resolution, and set a decision tree.

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

METHOD OF THE VE STUDY

STEP

Information

Creative

Analysis

Development

Presentation &
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 brainstonming sessions generated as many
aiternative methods as possible for achieving the selected basic functions.

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

individual team members.

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

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

Solutions Engineering & Facilitating, Inc. A

Final Report
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VALUE ENGINEERING PROPOSAL NO. 01-009

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 {o prevent

further encroachment into the floodplain.

Estimated potential savings:
Initial:  $ 9,000

Future: $ 0,000
Total: $ 9,000

Discussion:

Shifting [-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 I-25 and the ramps will be cantilevered over

the floodplain. '

Related Ideas:

N/A

' Solutions Engineering & Facilitating, inc. A

Finai Report 31
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EVALUATION.

ldea Number: 01-009 )
Idea Description: Shift I-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 I-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:
Propose this idea
[ ] Propose this idea as a Supplemental Recommendation

[ ] Do not propose this idea because

Caiculations 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 [-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 wait
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 I-25,

Moment Slab Cost = 1.55cy/If @ $300/cy = $465/f
Unreinforced Pavement (20'width) = 2.22 SY/f @ $35/sy = $771f

Reduced MSE Wall (1" high) = 1sf/if @ $45/sf = $45/f

Net cost addition per linear foot = $465 - $77 - $45 = $343/fF

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

Solutions Enginzering & Facilitating, Inc. A

Finai Report
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ROW area saved = 9,000 if x 8 wide = 72,000 sf

Total ROW cost savings = 72,000 @ $12/sf = $864,000
© Net cost of savings of cantilever section = $6,560

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

Total Savings = $9,000

. Solutions Engineering & Facilifating, inc. A
Finai Report 33 '
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VALUE ENGINEERING PROPOSAL NO. 01-015

SUMMARY PROPOSAL DESCRIPTION:

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

Estimated potential savings:
Initial: $ 1,200,000
Future: $ 0,000
Total: $ 1,200,000
Discussion:
11-foot lanes would result in significant savings in pavement and bridge costs
with only a 3.3% reduction in local street capacity.

Reiated Ideas:

Sciutions Engineering & Facilitating, Inc. A
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EVALUATION

ldea Number: 01-015
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.

Conciusion:

Propose this idea

[ ] Propose this idea as a Supplemental Recommendation
{ ] 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).

TABLE 9-5 ADIUSTMENT FACTOR FOR AVERAGE LANE

WmTH ()
AVERAGE LANE LANE WIDTH
wiotE, W (FT} FACTOR. £,
g 0.867
g 0.900
10 0933
i1 0.967
12 1.000
3 1.033
15 1.100
16 1133
W 12 _ I
Nore: f= |+ o W 8 (if W> 16, a two-lane analysis may

Solutions Engineering & Facﬂifaﬁn:g: inc. A
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BRIDGES . Reduced Unit Cost
length ~ Width - Area (8F) Cost Savings
Cimarmon over Creek 310 4550 115 ' 178,250
Bijou over |-25 235 1645 85 139,825
Bijou over criiRR 500 3000 120 380,000
-25 over Cimarron’ 8 1200 100 120,000
Total 798,075
‘For 1-25 Bridge over Cimarron, length is reduced while width stays the same
PAVEMENT Reduced Unit Cost
Length  Width Arez (Y} Cost Savings
Cimarron Ave 1900 6 1266.667 35 44 333
Bijou Streat 1250 6 833.3333 35 29,167
Total 73,500
EARTHWORK Unit Cost
Depth Vol(CY) Cost Savings
Cimarmon 1800 2 8444444 10 8,444
Bijou Street 1250 5 1385.889 10 13,889
22,333
TOTAL SAVINGS 893,908
Markup for PE, CE & Contingency 0.35 312,868
1,208,776

Total Project Savings

Solutions Engineering & Facilitating, Inc. A

Finat Report
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VALUE ENGINEERING PROPOSAL NO. 01-030

SUMMARY PROPOSAL DESCRIPTION:

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

Estimated potential savings:
Initial: $ 2,000,000
Future: § 0,000
Total: $ 2,000,000
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 would still operate at LOS C or better in 2020.

Related Ideas:

Solutions Engineering & Facilitating, inc. &

Finai Report 37
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EVALUATION.

ldea Number: 01-030 )
ldea 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 wails between [-25 and ramps.
Risks:
1. None noted.

Conclusion:

Propose this idea
{ 1 Propose this idea as a Supplemental Recommendation

[ ] Do not propose this idea because

Caiculations and/or Discussion:

Narrowing ramp spacing allows moving ramps closer {o 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
Est. Reduction Cost Est Reduction Cost (from Total

in Land Takes in Bldg. Takes R.O.W. est.)

Parcef 23 14000 168,000 11239 1,011,510 1,179,510
Parcel 24 1512 18,144 8910 801,900 820,044
Parcel 30 900 10,800 10,800
TOTAL 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 Engineesng & Facik’iaﬁ_n% inc. A
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VALUE ENGINEERING PROPOSAL NG. 04-017

SUMMARY PROPOSAL DESCRIPTION:

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

Estimated potential savings:
Initiai:  $ 1,100,000
Future: $ 0,000
Total: $ 1,100,000

Discussion:

Relate

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

d Ideas:

SR 04-0168 Use 16-foct HOV lanes versus 14-foot lanes
SR 04-018 Restripe HOV/Shoulder for 8-foot buffer

Final Report

Sclutions Engineering & Facilitating, Inc. A
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EVALUATION

Idea Number: 04-017
idea Description: Use 12-foot HOV lanes versus 14-foot ianes.

Advantages:
1. Reduced infrastructure cost
2. Reduced ROW impacts

Disadvantages:
1. Potentially less efficient HOV operation

Risks:
1. Reduced HOV operations

Conclusion:
[X] Propose this idea
[ ] Propose this idea as a Supplemental Recommendation

[ ] Do not propose this idea because

Calculations and/or Discussion:

Pavement sqyd $ 3500 4,356 &  152,444.44

Reduced ROW sq ft $ 12,00 39200 $  470,400.00
Bridges
Bridge at Bijou sq ft $ 8500 520 % 44.200.00
Bridge at Cimarron sq ft $ 100.00 1600 $  160,000.00
Bridge at Colorado Ave. sq ft $ 100.00 1000 §  100,000.00
Subtotal 0§ 927,044.44
PE,CE,Contingency@35% $  324,465.56
Total savings $ 1,251,510.00
Soiutions Engineering & Faa'limﬁn_g_', Inc. A
3-10
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CDOT — Region 2 Value Engineering Study
1-25/Cimarron and Bijou Interchanges December 2001

) PN

VALUE ENGINEERING PROPOSAL NO. 01-005

'SUMMARY PROPOSAL DESCRIPTION:

Raise profile grade of I-25 at Bijou.

Estimated potential savings:
Initial:  $ 2,300,000

Future: $ 0,000
Total; $ 2,300,000

Discussion:

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 I-25 grade may be raised more if the profile of Bijou Street west of I-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 I-25 profile also.

Related Ideas:

SR01-020 Minimize the depth of I-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 Engﬁleen'ng & Facilitating, inc. A

Final Report 3-11
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CDOT - Region 2 Value Engineering Study
-25/Cirnarron and Bijou Interchanges December 2001

EVALUATION

ldea Number: 01-005 .
ldea Description: Raise profile grade of 1-25 at Bijou.

Advantages:
1. [-25 grade 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:

Propose this idea
[ ] Propose this idea as a Supplemental Recommendation

| [ Do not propose this idea because

Calculations and/or Discussion:

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 o 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)/Z? =24000cy 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 = $1.130,000
Totai: $1,694,000
Plus PE, CE, and contingencies at 35%: $2,287,000

Solutions Esgineering & Facilitating, Inc. A
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CDOT — Region 2
i-25/Cimarren and Bijou interchanges

Vailue Engineering Study

Decamber 2001

LIFE CYCLE COST ANALYSIS

PROJECT LIFE (N YEARS):

2

INTEREST:

300%

“ORIG. CO5TS
OR
ONLY SAVINGS

ALTERNATIVE

"A" COSTS

ALTERNATIVE
"B" COSTS

ALTERNATIVE
“C" COSTS

INITIAL COSTS:

BASE COST: -

OTHER INTIAL COSTS: i

72000000

$20.00000

Embankment

$,770000.00

$4,446,000.00

Retainingwall :
Wilson cost (stabilize subgrade, dewaterete)

$3400,00000

$2.270.000.00

SUBTOTAL INITIAL COSTS:

TR 820.000.00

$7.1%6.000.00

SINGLE EVENT FUTURE COSTS

‘QEAR (from base year:
COST:

YEAR:

COST: . . o

YEAR:

COST:

?_"E_AR:

COST:
SALVAGE VALUE:

PRESENT WORTHOF REPLACEMENT COSTS:

ANNUAL COSTS =~ —
MAINTENANCE COSTS:
OPERATIGNS COSTS:

[ENERGY COSTS; _

OTHER ANNUAL CGSTS: . .

SUBTOTAL ANNUAL COSTS:

PRESENT WORTH OF ANNUAL COSTS:

NET PRESENT VALUE

IR E0.000.00

$7.196.000.00

T OT AL S AVINGS (origind - aferndlive)

$1,694.000.00

CAPITAL SAVINGS

$1,694.000.00

30.00

FUTURE SAVINGS

NOTE: Iems in ralics are calcutaed

Solutions Engineering & Faciiitating, Inc. A
313 -
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Value Engineering Study

CDOT - Region 2
December 2001

1-25/Cimarron and Bijou interchanges

VALUE ENGINEERING PROPOSAL NO. 01-010

SUMMARY PROPQOSAL DESCRIPTION:

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

Estimated poctential savings:
Initial:  $ 1,000,000

Future: $ 0,000
Total: $ 1,000,000

Discussion:

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 Minimize the depth of |-25 Bijou bridge by using different type of

structure
P03-009  Move Cimarron on top of Fountain Creek B
P01-048 Use an improved culvert design for Fountain Creek in lieu of bridges

at the Cimarron Street ramps and the mainiine

Solutions Enginsering & Facilitating, inc. A

Final Report 3-14 _
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CDOT — Region 2 Vajue Engineering Study
I-25/Cirnarron and Bijou Interchanges December 2003

EVALUATION .

Idea Number: 01-010 )
1 Idea Description: Lower {-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.

Conciusion:

Propose this idea
L] Propose this idea as a Suppiemental Recommendation

[T Do not propose this idea because

Calculations and/or Discussion:

Lower PV! 3 feet at Cimarron Station 838+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 160'/27 = 41,667 cy x $10.= $417,000
Retaining walls: 1,300'x 3 =3,900sfx 2 = 7,860 sfx 345 = $351 ,QOO
Total $768,000

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

Solutions Engineering & Facllitating, Inc. A

Final Report 315



CDOT ~ Region 2 Value Engineering Study
I-25/Cimarron and Bijou Interchanges December 2001

LIFE CYCLE COST ANALYSIS

FROJECT LIFE {IN YEARSYI20 INTEREST:1B.00%,
URIG.COSTS
OR ALTERNATIVE | ALTERNATIVE | ALTERNATIVE
ONLY SAVINGS{ ™A™ COSTS "B" COSTS' " COSTS
INFTIAL COSTS:
BASE COST:
OTHER INTIAL COSTS:
Embankient ] $3,0000000 1  $2683000.00 B
Rewinmgwall o 1 36700000001 3634900000 ]
SUBTO! AL INITIAL COSTS: T ~ i so80000000]  39,032.00000

SINGLE EVENT FUTURE COSTS o o
YEAR (hombase year), - e . -
COST:
YEAR:
COST:
YEAR: L i I | R
cost: . —
YEAR:
COsT:
SALVAGE VALUE:
PRESENT WORTH OF REPLACEMENT COSTS:
ANNUAL COSTS
MAINTENANCE costs: N
GPERATIONS COSTS_ ) S
ENERGY COSTS:

D_TﬂER ANNUAL COSTS:

SUBTOTAL ANNUAL COSTS:
PRESENT WORTH OF ANNUAL COST5:

$3.800.00000 39,0632 000.00

NET PRESENT VALUE
T OF AL S AVINGS (arigind - ciferndiive) $768,000.00
o CAPITAL SAVINGS _ $768,000.00

B _ B T TFUTURE SAVINGS 000

NOTE: s i 8lcs are cakculaed

Sodutions Engineaing & Facifitating, Ine. A

Final Report 3-16



CDOT — Regien 2 Vafue Engineering Study
+-25/Cimarron and Bijou interchanges . December 2001

VALUE ENGINEERING PROPOSAL NO. 04-008

SUMMARY PROPOSAL DESCRIPTION:

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

Estimated potential savings:
Initial:  $ 1,400,000
Future: § 0,000
Total: $ 1,400,000

Discussion;

Related ldeas:

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

Seolutions Engineering & Facilitafing, Inc. A

Final Report 3-17
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CDOT - Region 2 Vaiue Engineering Study
I-25/Cimarron and Bijou Interchanges Becember 2001

EVALUATION

idea Number: 02-008 .
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 |-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
] Propose this idea as a Supplemental Recommendation

[ ] Do not propose this idea because

Calcuiations and/or Discussion:

The original analysis of the tight diamond with double left turns indicated a LOS E on
the east side and LOS D on the west side during the AM peak. A signal optimization
and analysis indicates that the double left-tum iane can be operated at levels-of-service

in the C/D range with optimized signal timing.

Solutions Engineering & Facilitating, inc. A
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CBOT ~ Region 2
|-25/Cimarron and Bijou Interchanges

Value Engineering Study
Dacember 2001

BRIDGE COSTS
~ Unit
Length Width Area(SF) Cost
Bijou over RR/creek 500 12 6000
Bijou over §-25 235 12 2820
Unit
PAVEMENT Length Width Area (SY) Cost
Bijou 2lane easbnd 1250 12 - 1886.667
Southbound off-ramp 400 12 533.3333
Unit
EARTHWORK Length Area (SF) Vol (CY) Cost
WHB approach 300 72 300
EB departing 500 72 1333.333
West of |-25 450 24 400
Southbound off-ramp 400 30 4444444

Totai
Markup for PE, CE & Contingency

Project Sa'\;ings

Savings

120 $720,000.00
85  $238,700.00

Savings

35 $568,333.33
35 $18,666.67

Savings

10 $8,000.00
10 $13,333.33
10 $4,000.00
10 $4,444 44

$1,066,477.78
0.36 $373,287.22

$1,439,745.00

Solutions Engineering & Facilitating, Inc. A
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Value Engineering Study

CDOT - Region 2
Cecember 2001

-25/Cimarron and Bijou interchanges

VALUE ENGINEERING PROPOSAL NO. 01-046

SUMMARY PROPOSAL DESCRIPTION:

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

Estimated potential savings:
Initial:  $ 4,300,000

Future: § 0,000
Total: $ 4,300,000

Discussion:

Westbound siructure was built in 1958. } 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 o be replaced, there will be a construction savings of
$3,390,000. Alfocating $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  Better definition of railroad requirements.
P02-002 Retain and rehabilitate the existing Bijou Street bridges over

railroad and Monument Creek.
P02-005 Widen and rehabilitate the existing Bijou Street bridges over

railroad and Monument Creek.
SR01-036  Bridges disconnected

Solutions Enginecring & Facilitating, inc. A

Final Report 3-20



CROT ~ Region 2 Value Engineering Study
I-25/Cimarron and Bifou !nterchanges December 2001

EVALUATION _

Idea Number: 01-046
ldea 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 wiil have a shorter life expectancy than a new bridge.

Conclusion:
Propose this idea
[] Propose this idea as a Supplemental Recommendation

{ ] Do not propose this idea because

Calcuiations and/or Discussionn:

Westbound structure was built in 1958. It has 23 feet of vertical clearance, which is
adequate for an existing bridge and it is structurailly 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 Enginesring & Fac:h!aﬂng, inc. A
3-21 e
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CROT — Region 2 Value Engineering Study
1-25/Cirnarron and Bijou Inferchanges December 2001

VALUE ENGINEERING PROPOSAL NO. 02-002

 SUMMARY PROPOSAL DESCRIPTION:

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

Estimated potential savings:
Initial: $ 8,500,000

Future: $ 0,000
Total: $ 8,500,000

Discussion:

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:

SRO1-019  Better definition of raiiroad requirements

P01-046 Use existing westbound Bijou bridge over the railrcad and
Monument Creek and only replace eastbound bridge.

P02-005 Widen and rehabilitate the existing Bijou Street bridges over
raiiroad and Monument Creek.

P04-008 Use double left-turn for scuthbound exit ramp at Bijou Sireet

instead of triple left tum.

Soiutions Engineering & Fac:l;taﬁng_;l ine, A
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CDOT — Region 2 Value Engineering Study
i-25/Cimarron and Bijou Interchanges December 2001

EVALUATION |

dea Number: 02-002
|dea Description: Retain and rehabilitaie the existing Bijou Sireet bridges over

raitroad and Monument Creek.

Advantages:

1. Simplified construction

2. Reduced project cost.

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 SB off ramp.

Conclusion:
IX] Propose this idea
[] Propose this idea as a Supplemental Recommendation

| [ ] Do not propose this idea because

Calcuiations and/or Discussion:

Westbound structure was built in 1258. 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. 1t is also structurally sufficient, but functionally obsoiete. This
structure only has about 21 feet of clearance. Not repiacing these structures will save
$6,780,000. Allocating $500,000 to rehabiiitiate 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 & Facilifating, Inc. A
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CDOT - Region 2 Vaiue Engineering Siudy
I-25/Cimarron and Bijou Interchanges December 2001

VALUE ENGINEERING PROPOSAL NO. 02-005

SUMMARY PROPOSAL DESCRIPTION:

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

Estimated potential savings: _
Initial; $ 7,800,000

Future: § 0,000
Total: $ 7,800,000

Discussion:

Widening the existing structures to meet the laneage requirements, and
rehabilitating them, will provide substantiai cost savings. A reilated proposal
(PG2-002) rehabilitates the bridges, but does not widen them.

Related ldeas:

SR01-019  Better definition of railroad requirements

P01-046 Use existing westbound Bijou bridge over the railroad and
- Monument Creek and only replace eastbound bridge

P02-002 Retain and rehabilitate the existing Bijou Street bridges over

railroad and Monument Creek

Solutions Engineering & Facilitating, inc. A
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CDOT - Region 2 Value Engineering Study
-25/Cimarren and Bijou interchanges December 2001

EVA;LUATION ,

ldea Number: 02-005
ldea Description: Widen and rehabilitate the existing bridges on Buou Street

over Monument Creek and the railroad.

Advantages:

1. Reduced construction cost.

2. Simpiied construction

3. Reduced canstruction 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:
X Propose this idea
] Propose this idea as a Suppiemental Recommendation

[} Do not propose this idea because

Calculations and/or Discussion:
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CDOT — Region 2

i-25/Cimarron and Biiou interchanges

Value Engineering Study
Decamber 2001

Remove slab
Remove sidewalk

$50,000
$50,000

Add two girder lines  360#/f1"483*2~1.00%/4# $350,000

Concrete deck
Rebar

8"/12*483*8'/27*300
2508/yd*2576/9

Rehab (upgrade rail, street, general)

TOTAL

ORIGINAL BRIDGE COST
NET CONSTRCTION SAVINGS
Markup for PE, CE, & Cont.

Total Project Savings

$28,500
$12,000
$500,000
$890,500

$6,780,000
$5,789,500
$2,026,325
37,815,825

Solutions Engineen’ng & Facilitating, inc. A

Final Report
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CDOT ~ Region 2 Value Engineering Study
1-25/Cimarron and Bijou interchanges Decamber 2001

VALUE ENGINEERING PROPOSAL NO. 01-048

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:  $ 3,600,000

Future: $ 0,000
Total: $ 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 wiil 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

system.

Relatad Ideas:

Solutions Engineering & Facilitating, inc. A
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CBOT — Region 2 Value Engineering Study
i-25/Cirnarron and Bijou interchanges . December 2001

EVALUATION’

ldea Number: 01-048 -
ldea Description: Use improved inlet culvert for Fountain Creek in lieu of bridges

at the Cimarron St. ramps and the mainiine.

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 CDOT wili
purchase properties in this backwater area. If not, the area can be reclaimed
by-its owners.

3. Allows shorening of the mainiine |-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 aithough 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
[ ] Propose this idea as a Supplemental Recommendation

[ ] Do not propose this idea because

Calcuiations 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 & Facilitating, inc.
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CDOT — Region 2 ) Value Engineering Study
+-25/Cimarron and Bijou Interchanges December 2001
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Value Engineering Study

‘CDOT - Region 2
I-25/Cimarren and Bijou interchanges December 2001
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CDOT - Region 2 Vaiue Engineering Study
-25/Cimarron and Bijou Interchanges December 2001

VALUE ENGINEERING PROPOSAL NO. 03-008

SUMMARY PROFPCSAL DESCRIPTION;

Put Cimarron St. on top of Fountain Creek by using a triple box cuivert.

Estimated potential savings:
Initial: $ 1,500,000
Future: § 0,000
Total: $ 1,500,000

Discussien:

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 ldeas:
SR03-006 Retain flood upstream of |-25

P01-048 Use an improved culvert design for Fountain Creek in lieu of
bridges at the Cimarron St. ramps and mainiine

Solutions Engineerﬁg & FaaTMﬁng Inc. A
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CDOT — Region 2 Valus Engineering Study
1-25/Cimarron and Bijou Interchanges December 20014

EVALUATION

ldea Number: 03-009
ldea Description: Put Cimarron St. on top of Fountain Creek.

Advantages:

1. Reduces the I-25 bridge spans
2. Eliminates the ramp bridges (combined with Fountain Creek).

Disadvantages:
1. Regquires additional bridge for Fountain Creek or Box Culvert

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

The intersection approaches wouid be on a curved alignment

Reduces the weave distance between Cimarron and Bijou by approximately
150 feet.

Requires a curved bridge for the Cimarron/Fountain Creek

Potential encroachment info Confluence Park

Possible wetland impacts.

Requires individual 404 permit.

Possible increased noise impacts at Confluence Park.

10 Monument Creek traii relocation.

Hw

© 0N O

Risks:
1. May not be consistent with the overall {rail plan for Fountain Creek

2. Safety issues related to people falling in and getting swept into the culvert.

Conclusion:

P Propose this idea
[ ] Propose this idea as a Supplemental Recommendation

[ ] 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 |-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
I-25 Bridge: (260 ft x 150 ft) = 39,000 sf x $100/sf = $3,500,000

The following calculations are for the base case, a bridge option, and a tripie 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

Solufiens Engineering & Facilitating. inc. A
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CDOT - Region 2 ‘ Value Engineering Study
[-25/Cirmarren ang Bijou Interchanges December 2001

LIFECYCIECOSTANALYSIS
RROJECTUFE {IN YEARSH|[20 %&%ﬁ %ﬁm
Rviiicawies LI 1
OR ALTERNATIVE | ALTERNATIVE | AITERNATVE'C®
ONLY SAVINGS cosB COss cOss
INFALCOST: -
BASECOSE . O .

OTHERINTALCQSTS A .
$4.13540000] $I10.800,000.00 |  $4.135400.00 ~

Ffountan/Cimaron

.26 (ver Fountain & Cimamon $6,000,00000f  $4.200.00000 §  $3,900.000.00
NERamp . $200.000.00 $0.00 $0.00
NW Ramp o $800,000.00 $0.00 . $0.00
Relamng Walt $328,000.00 $0.00 $0.00
Cunamon Pavement . $340.000.00 $90,000.00 $340,000.00

Tpk BoxCuivert o . i
SURIOTAL INITIAL COSTS: $12.503.400.00 § $15.000.000.00 | $11.375.400.00

SING LE EVENT FUTURE CO 5715
YEAR (from base yeary:

CO ST -
veaw T T .
CosT U

YEAR ’ o _
co ST ' o S
YEAR ] .

cost -
SALVAGEVALUE ..
PRY SENT WO RTH OF REPLACEMENTC G SIS
ANNUAL CO 515
MAINTENANCEC O SIS , ‘
oFeRATONSCOSTE

ENFRGY COSTE .
£ O THER ANNUALCOSIS | -

SO TALANNUAL 0 05T o ‘ i

PR SENTWO RTH O F ANNUAL C OSTS: 3

NET FRESENT VALLE $12,503.400.00 | "$15.080000.C0 | $11.375400.00

TOTAL SAVINGS (original - clfemdive) (52.566,600.00 _ $1,128.000.00

- CAPIALSAVING S (3258660000 $1,128.000.00
FUTURE SAVING § $0.00 30.00

NOT T2msm falcsae cacuated

Solutions Enginecting & Faa?itaﬁﬁ inc. A
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CDOT ! jlon 2 : Vaiue Engingaring Study
|-28/Cimairon and Bijou Interchanges [December 20014

F 02-005 Widen and WCEA Reject
rehabilitate the
existing bridges on
Bijou Street over
Monument Creek
and the Railroad.
P 03-009 Put Cimarron St.on|  FHU
top of Fountain
Creek by using a
triple box culvert.

Reject

P 03-015 Keep existing FHU
Cimmaron Street
Bridga for
westhound and build
new easthound
’ bridge.

P 04-008 -Use double left-turn FHU
lanes for the
southbound exit
ramp at Bijou Street
instead of triple Ileft-
turn lanes.

P 04.017 Use 12' HOV lanes WCEA Accept

‘ versus 14’ lanes.

Reject

Reject

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

Total Cost Savings of Proposals Accepted = $4,348,000 | $4,348,000

MNotes:

1. The Total Cost Savings is the designer's estimated cost savings minus the estimated cost for the design change.

2. The "Total Cost Savings of Proposals” is the sum of all savings associated with "accepted" or "partlally accepted" proposals.
3. N - Not Determined, NA - Not Applicable

Solutlons Engineering & Facllitating, Inc. A
Final Report 8-3




CDOT - Region 2 Value Engineering Study
Decsmber 2001

1-25/Cimarron and Bijou Interchanges

Response to Value Engineering Proposal
Proiect:

Proposal No.. P 01-002

Froposal Description: Put l-25 over Bijou by using a structure in iieu of fill.

Recommended Action: Reject.

Discussion: A more detailed analys:s was completed in Cctober 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 severai additional costs including
Estimatesramps and phasing

Estimated Design Cost

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

Seluiions Engineering & Facﬂifaﬁng: Inc. A

Final Report 84
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CDOT — Region 2 Value Engineering Study
I-25/Cimarron and Bijou Interchanges December 2001

Response to Value Engineering Proposal
Project:

Proposal No.;: P 01-005
Proposal Description: Raise profile grade of I-25 at Bijou.

Recommended Action: Accept.
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
Estimates stabilization are not included at this time. Further design
may resulit in realization of the additional $1.13M or more.

Estimated Design Cost N/A Alignment to be refined in Preliminary Design

Total Cost Savings (Designier $ 560,000
Savings Cost Estimate -
Estimated Design Cost)

Soiutions Engineerning & Fac.r?i!atiﬂg_;, inc A

Final Report 3-5



CDOT - Region 2 Vaiue Engineering Study
1-25/Cimarron and Bijou interchanges December 2001

Response to Value Engineering Proposai
Project:

Proposal No.: P 01-009

Proposai Description: Shift I-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 prefiminary 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 tc modify)

Reason for Difference in
Estimates

|[Estimated Design Cost N/A Alignment to be refined in Preliminary Design

Total Cost Savings (Designer $£9,600
Savings Cost Estimate -
Estimated Design Cost)

Selutions Enginswring & Faciitating, inc. A

Final Report 3-8



CDOT - Region 2 Value Engineering Study
I-25/Cimarron and Bijou Interchanges December 2001

{Response to Value Engineering Proposai
Project:

Proposal No.: P 01-010

Proposal Description: Lower the profile grade of I-25 between Colorado and
Cimarron. : '

Recommended Action: Accept.

Discussion: Aftemnpt 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

Estimated Design Cost N/A Alignment to be refined in Preliminary Design

Total Cost Savings (Designer $ 1,037,000
Savings Cost Estimate -
Estimated Design Cost)

Solutions Eﬂgineeﬁng & Facilitating, inc. A

Final Report 8-7
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Value Engineering Study

CDOT - Region 2
December 2001

I-25/Cirnarron and Bijou Interchanges

Response to Value Engineering Proposal
Project:

Proposal No.: P 01-015 )
Proposal Descripticn: Reduce lane widths on locaf street constructed by project
from 12 feet to 11 feet.

Recommended Action: Fartiaily accept.

Discussion: Reduction in design standards.
-Cimarron is US Highway.
-Bifou reguires wider lanes east of railroad.
Construction Cost Savings Comparison
VE Team Savings Estimate § 7,200,000
Designer Savings Estimate § 90,000
Reason for Difference in Savings result from narrowing lanes on Bijou Bridge over
Estimates Monument Valley Park only.

Estimated Design Cost N/A Alignment to be refined in Preliminary Design

Total Cost Savings {Designer 3 80,000
|Savings Cost Estimate -
Estimated Design Cost) ' ,

Solutions Engineering & Facilftating, lnc. A.

Final Report 8-8



CDOT - Region 2 ) Value Engineering Study
I-25/Cimarron and Bijou Interchanges i - 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
iCreek.
Construction Cost Savings Comparison

VE Team Savings Estimate $ 240,000

Designer Savings Estimate $ 7,400,000
Reason for Difference in Construction of two bridges reduces bridge deck by 30° +/-

Estimates for approximately 300° in length

Estimated Design Cost N/A Alignment to be refined in Preliminary Design

Total Cost Savings (Designer $ 1,400,000
Savings Cost Estimate -
Estimated Design Cost}

Solutions Engineering & Facilitating, fve. A

Final Report



CDOT - Region 2
-25/Cimarron and Bifou Interchanges

Value Engineering Study
December 2001

Fesponse to Value Engineering Proposal
Project:

Propesal No.: P 01-030

Proposal Description: Reduce the spacing between the ramp terminals at the
|Cimarron interchange.

'Recommended Action: Reject.

Lbiscussion: Left-turn storage requirements preciude reduction of intersection
pacing.

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)

Solutions Engineering & Facililating, inc. A

Final Report 8-10
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CDOT ~ Region 2 - Value Engineering Study
I-25/Cimarron and Bijou interchanges December 2007

[Response to Value Engineering Proposa!
Project:

Proposal No.: P 01-046
Proposaf Description: Use existing westhound Bijou bridge over the RR and
Monument Creek and only repface the eastbound bridge.
Recommended Action: Reject.
Discussion: For 1-046, 2-002, 2-005 _
Existing Bridge does not work with proposed horizontal and vertical

igeometry. COGT may defer the construction of Bijou east of the east ramps untii 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)

Sofutions Engineering &Faw'litatlxgmA

Final Report 8-11



CDOT — Region 2 Vaiue Engingering Study
I-25/Cimarron and Bijou Interchanges December 2001

Response to Value Engineering Propoesal
Project:

Proposal No.: P 01-048
Proposal Description: Use an improved culvert design for Fountain Creek in lieu
of bridges at the Cimarron Sireet ramps and the main line.

Recommended Action: Reject.

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

IConstruction 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 Engineesing & Faciiitating, inc. &

Finai Report 8-12
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CDOT ~ Region 2 - Value Engineering Study
-25/Cimarron and Bijou Interchanges December 2001

’Response to Value Engineering Proposal
Project:

Proposal No.: P 02-002

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
geometry. CDOT may defer the construction of Bljou east of the east ramps until a
later time (approx. $10M in savings).

Construction Cost Savings Comparison

VE Team Savings Estimate § 8,500,000

Designer Savings Estimate

Reason for Difference in
Estimates

F-stimated Design Cost.
Total Cost Savings (Designer
Savings Cost Estimate -
IEsﬁmated Design Cost)

Sojutions Endgineering & Faw% inc. A

Final Repart 8-13



CDOT —~ Region 2 Value Engineering Study
Decemnber 2001

1-25/Cimarron and Bijou Interchanges

Response to Value Engineering Pro'posal
Project:

Proposal No.: P 02-605

Proposal Description: Widen and rehabilitate the existing bridges on Bijou Sireet
over Monument Creek and the Railroad. ,

Recommended Action: Reject.

Discussion: Existing Bridge does not work with proposed horizontal and vertical
lgeometry. COOT 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)

Soluticns Engineering & Faciiltating, inc. Ak

Final Repart 8-14
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CDOT — Region 2 Vaiue Engineering Study
[-25/Cimarron and Bijou Interchanges December 2001

Response to Value Engineering Proposal
Project:

Proposal No.: F 03-009
Proposal Description: Put Cimarron St on top of Fountain Creek by using a triple

ox 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 /~25.

Construction Cost Savings Comparison
VE Team Savings Estimate § 1,500,000
Designer Savings Estimate
Reason for Difference in
Estimates

Estimated Design Cost

Total Cost Savings (Designer

Savings Cost Estimate -

Estimated Design Cost) .

Soiutions Engineeﬁng & Facilitzting, Inc. &

Final Report 8-15
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CDOT - Region 2 . Value Engineering Study
1-28/Cimarron and Bijou Interchanges  ~ ) December 2001

Response tc Value Engineering Probosal
Project:

Froposal No.: P 03-015

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

Recommended Action: Refect.

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)

Soiutions Engineering & Facilitating, Inc. é

Final Repart 8-16
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CBOT — Region 2 Value Engineering Study
-25/Cimarron and Bijou Interchanges Decamber 2001

Project:

Response to Value Engineering Proposal

Proposal No.: P 04-008

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

Recommended Action: Reject.

Discussion: Project will build ramp to accommadate triple-ieft; however, a doubie-
Jeft will be used from cpening day until the 3° left turn lane is needed. This wiil
aflow CDOT to defer the cost of construction east of the east ramps (approximatefy

$70M). until the 3™ left lane is needed.

Censtruction 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 & Facilitating, Inc. A

Final Report 8-17-



CDOT - Region 2 Vzlue Engineering Study
1-28/Cimarron and Biiou Interchanges December 2001

Response to Value Engineering Proposal
Proiect;

Froposal No.: P 04-017
Proposal Description: Use 12’ HOV fanes versus 14’ lanes.

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 3 1,252,000
Designer Savings Estimate § 7,252,000

Reason for Gifference in
Estimates

Estimated Design Cost N/A Alignment to be refined in Preliminary Design

Total Cost Savings (Designer $ 1,252,000 ‘
Savings Cost Estimate -
Estimated Design Cost)

Sclutions Engineering 4 Facilitating, Ine. fﬁ

Final Report 8-18
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CDOT — Region 2 Value Engineering Study
-25/Cimarron andg Bijou Interchanges December 2001

Calculations:
04-015
unit unit quantity cost
Reductions cost
Guardrail lin feet $ 45.00 -8000 $  {405,000.00)
Total Reduction ($405,000.00)
Addition
Bridge at Bijou sg ft $ 85.00 2835 §  240,875.00
Bridge at Cimarron sq ft $ 100.00 8400 §  840,000.00
Bridge at Colorado Ave. sqft $ 100.00 3570 3 357,000.00

$ 1,437,975.00

Additional ROW:

S000 ft

11 ft (assumed ROW just needed on one side)
sq ft $ 1200 99000 $ 1,188,000.00

Assumed no additional buildings were impacted

Total Additional Cost $ 2,625975.00

Solutions Engineering & Facilitating, Inc. A )

Final Report
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GDOT - Region 2 Value Engineering. Study
1-25/Cimarron and Bijou interchanges December 2001

SUPPLEMENTAL RECOMMENDATION NO. 05-001

SUMMARY RECOMMENDATION DESCRIPTION:

Steepen side siopes by using concrete slope and ditch paving.

Description:

Concrete siope 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 & Facilitaﬁng, inc. A

Final Report 4-42
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CDOT —~ Region 2 Value Engineering Study
1-25/Cimarron and Biipu interchanges December 2001

EVALUATION

ldea Number: 05-001 :
ldea Description: Steepen side slopes by using concrete slope and ditch paving

Advantages:

1. Reduces latera] distances.

2. Reduces right of way requirements.
Disadvantages:

1. Cost more than slope construction.
2. Eliminates landscape opportunities.
Risks:

1. None noted.

Conclusion:

[ ] Propose this idea
X} Propose this idea as a Supplemental Recommendation

[ ] 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 alternate 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 mainiine to avoid the floodplain

and minimize right of way acquisitions.

Solutions Engineering & Facilitating, Inc, A
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CDOT — Region 2 Value Engineering Study
-28/Cimarren and Bijou Interchanges - December 2001

SUPPLEMENTAL RECOMMENDATION NO. 01-034

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:

Selutions Engineering & Facilitating, Inc. A

Final Report 4-44
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CBQOT - Region 2 Value Engineerng Study
December 2001

-25/Cimarron and Bijou Interchanges

EVALUATION

ldea Number: 01-034 »
Idea Description: Use a wearing course on concrete pavement fo 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 appiications.

5. lIncreased initial costs.

Risks:
1. Technology may not be proven.
2. Sets precedence.

Conclusion:

[ 1 Propose this idea

X| Propose this idea as a Supplemental Recommendation

[ ] Do not propose this idea because

DISCUSSION AND/OR CALCULATIONS:

A 5/8" asphalt-wearing course is being installed 'ovea: 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 {-25.

Solutiens Enginesring & Facilifating, Inc. &
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Value Engineering Study

CDOT - Region 2
December 2001

1-25/Cimarron and Bijou Interchanges

SUPPLEMENTAL RECOMMENDATION NO. 01-031

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 D 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 Value Engineering Study
1-25/Cimarron and Bilou Interchanges December 2001

EVALUATION

ldea Number: 01-031 :
idea Description: Use ramp metering of on ramps between Cimarron and Bijou

Street interchanges to alleviate weaving problems.

Advantages: A
) 1. Improved traffic operations on mainline
2. Improved weaving operations '

Disadvantages:

1. Public acceptance

2. Increased delay to entering traffic
3. Increased maintenance cost

Risks:

1. None noted.
Conclusion:

[ ] Propose this idea

X] Propose this idea as a Supplemental Recommendation

[ ] Do not propose this idea because

ol i it
%

DISCUSSION AND/OR CALCULATIONS:

ks

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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Value Engineering Study

CDOT — Region 2
1-25/Cimarron and Bijou interchanges December 2001

EVALUATION .

Idea Number: 01-003
ldea Description: Use a refined collector/distributor road concept that does not

include access to Colorado Ave.

Advantages: ‘

1. Provides adequate weave between Bijou Street and Cimarron

2. Conflicts (weave) are handled outside of the mainline {raffic.
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:

[ ] Propose this idea

[ ] Propose this idea as a Supplemental Recommendation

£ Do not propose this idea because there is no apparent benefit for the cost of

this alternative.

Calcuiations and/or Discussion:

Additional cost at the Colorado Ave. bridge:

24 ft x 170 ft = 4,080 sf x 2 (both sides) = 8,160 sf.x $100/sf = $816,000

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

800ftx 10 ft = 8,000 sf
1,000 ftx 15 ft = 15,000 sf
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 = $2.2 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. ‘

Soluticns Engineering & Facilitafing, Inc. A
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CDOT — Region 2 ‘ Vaiue Engineering Study
I-28/Cimarron and Bijou interchanges December 2001

EVALUATION

ldea Number: 01-017
| Idea Description: Use a spiit alignment of Bijou across [-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 wouid 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 I-25 and Monument Creek
. Longer structure to span Sierra Madre

2

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 continous system into downtown.

Risks:
1. This is not the historic useflocation of traffic coming into downtown.

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

Conclusion:

[] Propose this idea

L] Propose this idea as a Supplemental Recommendation

Do not propose this idea because there is no operational benefit for this
atternative and it would be more expensive, have additional right-of-way
impacts, and would most likely have public opposition. In addition, it wouid not
provide a continous eastbound movement into downtown because Pikes Peak

dead ends at Cascade.

Calculations and/or Discussion:

Soludions Engineering & Faciiitating, Inc. A

Finai Report



CDOT — Region 2 : Value Engineering Study
I-25/Cimarron and Bijou Interchanges - December 2001

EVALUATION

tdea Number: 01-018
idea Description: Use retaining-walls along the west side of I-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. Visuaily unacceptable.

3. Removal of unwanted marks (graffiti}

Risks:
1. Failure of the wail would resuit in the collapse of the slope that it is retaining.

Conciusion:

[ 1 Propose this idea

{ 1 Propose this idea as a Supplemental Recommendation

IX] 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 Sireet, the
current proposai shows MSE retaining walls north from 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 buiidings on the site. The cosis of
the buildings reported in the Preliminary Summary of Right-of-Way Costs for a 70 mph
Design is just over $1,000,000. [n addition, damages fo 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 buiidings are impacted
by the slope, relocation of the businesses wouid be necessary. These additional
relocation costs are estimated at $500,000 due to 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 siope.

Soluticns En_gfreerfng & Facilitating, inc. A
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CDOT ~ Region 2 Vaiue Engineering Study
1-25/Cimarron and Bijou Interchanges December 20014

Conciusion:

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.

Sclutions Engineering & Facilitating, Inc. A
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CDOT — Region 2 Value Engineering Study
-25/Cimarron and Blou interchanges - December 2001

EVALUATION

ldea Number: 01-039 _
idea Description: Move Fountain Creek to south side of SH 24/Cimarron

Advantages: .
1. May reduce structure requirements at interchange by improving channel

upstream and lowering flows at downstream structures.

May reduce cost of interstate structures if structures can be reduced.
Could eliminate Fountain Creek structure on SH 24.

Could reduce flood damage downstream, i.e. Fountain Creek frail system.
May have opportunity to pariner with City or Corps of Engineers, i.e. cost
share.

Would improve channel capacity and stability of stream.

Could improve water quality and provide opportunity for wetland mitigation.

b wn

isadvantages:
Requires additional right-of-way, i.e. additional impacts and costs.

May not reduce structure requirements - will shift from north side of
SH24/Cimarron to south side of Cimarron.
Would require redefinition of FEMA floodpiain, i.e. time, cost and modeling

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

significant impacts.
5. Not consistent with Confluence Park.

6. New floodplain impacts.

poolNoe

w

Risks:
1. None noted.

Conclusion:
[ ] Propose this idea
[ ] Propose this idea as a Supplemental Recommendation

| X 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 wouid also place the confluence of the two creeks south of Cimarron Street (i.e.
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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Long-term advantage could. be improvement of Fountaiﬁ Creek channel without
significant cost sharing by others. : The expenditure does not appear to justify the

benefits at this time.

Caiculations:

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 guantity was estimated to be 160-foot width minus 128-foot top channel
width jeaving a 32-foot width 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 x2 = $11,378.

The right-of-way required from Holiday Inn was estimated to be 450 feet by 160 feet for
a total of 72,000 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/li. Using a 14-foot deep channel with 2:1 side slopes
requires channel bottom width 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 cy/If. Ata cost of
$20/cy the cost was estimated to be 20*9.5 = $190 If.
The total cost was: 180 x 1,600= $304,000.

Filling in channel  $194,000
Erosion/seeding $11,378

Right of way $864,000
Excavation $832,000
Riprap $304,000
Total cost $2,205,378

Solutions Engineering & Facilitating, Inc. A

Finai Report 5-8



CDOT - Region 2 Value Engineering Study
F25/Cimarron and Bjjou Interchanges December 2001

L EVALUAT!ON
idea Number: 01-050
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 fruck 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
shouid be a minimum of 2 feet {o the useable shouider

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 spans/lengths wouid be required (increased cost).
Risks: '

1. None noted.

Conclusion:

: [] Propose this idea

[ 1 Propose this idea as a Supplemental Recommendation

<1 Do not propose this idea because this is the As Des;gn condition (10-foot

shoulders)

DISCUSSION AND/OR CALCULATIONS:

Solutions Engineering & Facilitating, inc. A
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1-25/Cimarron and Bijou interchanges

EVALUATION

Idea Number 01-053
idea Description: Build a fly-over structure from SB !—25 to EB Kiowa south of

Monument Park

Advantages:
1. Eliminates the need for improvements to Bijou Street east of -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 o south of St Marys school and the
Carnegie Library annex

Risks:
1. Pubiic oposition to property impacts

Conclusion:
[ ] Propose this idea
[ ] Propose this idea as a Supplemental Recommendation

Px] Do not propose this idea because the property impacts are too high

Solutions Engineering & Facilitating. Inc. A
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Calculations and/or Discussion:

Required infrastructure:

1,400 If fiy-over structure over 1-25 and railroad
1,400" x 28’ (out to out) = 39,200 sf @ $100/sf = $3,820,000

700 If retaining wall along each side of SB off-ramp
700'x2=1400f @ 15 ht= 21,000 sf @ $45/sf = $945,000

350 If retaining wall along each side of east touchdown area

350x2 =700 @ 15 ht= 10,500 sf @ $45/sf = $472,000
2,000 sf of pavement at east touchdown

2,000sfx $35= $70,000

75,000 st ROW @ $50 = $3.750,000

Total Infrastructure Cost = $9,157,000
Elimination of Bijou Street local road improvements: | ($8.198.000)

Net cost of fly-over alternative = $958,000
. PE, CE, and Contingency 35% = ; $336,000
Total Cost Savings = $1,295,000

This alternative would become much more feasibie 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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EVALUATION

ldea Number: 01-057 - _
1 idea Description: Move the [-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 I-25 bridges would be equal to or greater than the
proposed design due to construction phasing.

2. Wouid 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:

{ 1 Propose this idea

[ 1 Propose this idea as a Supplemental Recommendation

X] 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.

o

Calculations and/or Discussion:

Solutions Engineering & Facilitating, inc. A
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EVALUATION

ldea Number: 01-065
idea Description: Partial Urban Interchange at Bijou

Advantages:

1. Potentially iess bridge deck than fight diamond
2. Potentially better traffic operations
Disadvantages:

1. More compiicated structure
2. Not as well accepted by public as traditionai diamond

Risks:
1. None noted.

Conclusion:

[ ] Propose this idea

[ ] Propose this idea as a Supplemental Recommendation

X Do not propose this idea because there are no apparent cost savings and

no operational benefit.

Calculations and/or Discussion:

T
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EVALUATION

tdea Number: 01-066
ldea Description: Convert Bijou Street east of Sierra Madre {o two-way

operations.

Advantages:
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.

Conciusion:
[] Propose this idea
I ] Propose this idea as a Supplemental Recommendation

<] Do not propose this idea because there are no apparent cost savings.

Calculations and/or Discussion:

Extend Bijou {o 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 fiow right from Bijou eastbound to Kiowa and a left turn 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. [t was estimated that the
signal modifications wouid cost $20,000. The estimated cost for changing Bijou St to
four lanes is $260,000. There is no apparent cost savmg with this proposal but could

have some operational benefits.

Solutions Engineering & Fadiitaﬁng: inc. A
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EVALUATION

Idea Number: F02-015
"| Idea Description: Drop Monument Creek grade by 5 feet to shorten gravity drain

at Bijou.

Advantages:
1. Reduces length of gravity drain system, i.e. 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 wall, 4(f) impacts

5. Would require individual 404 permit, extensive time requ:rements
Risks:

1. None noted.

Conclusion:

[} Propose this idea
[ ] Propose this idea as a Supplemental Recommendation

Do not propose this idea because not cost effective.

Calculations and/or Discussion:

Regrading Monument Creek:

4 Drop Structures @ $5,000 = $20,000
Earthwork 26,000 cy @ $10/cy = $260,000
Riprap 18,000 cy @ $20/cy = $360,000
Retaining Wall 4,000 sf @ $45/sf = $180.000
Total Channel Cost = $820,000

Storm Sewer Cost;

1,400 If 36" RCP @ $120/f = ($168,000)
Net Cost = ~ $652,000
PE. CE. and Contingency @ 35% = $228.000
Total Cost Addition of this proposal = $880,000
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EVALUATION

idea Number: 03-004 ‘
ldea Description: Split Cimarron Street ahgnment and center Fountain Creek in

the middie of Cimarron.

Advantages:
1. Shortens I-25 Bridges (20 ft)

Disadvantages:

1. Requires right-of-way from Confluence Park

2. Would require some realignment of Fountain Creek west of I-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 Crmarron 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 {-25

Risks:

1. None noted.

Conclusion:

[ ] Propose this idea

["] Propose this idea as a Supplemental Recommendation

' 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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EVALUATION -

ldea Number: 04-006 -
Idea Description: Various permutations of northbound right-turns at Bijou/1-25

Advantages:
1. None noted.

Disadvantages:

1. None noted.

Risks:
1. None noted.

Conclusion:

[ | Propaose this idea
[ ] Propose this idea as a Supplemental Recommendation

Do not propose this idea because there are no cest benefits.

Calculations andior Discussion:

Solutions Engineering & Racilitating, inc. A

Final Report 5-16 -



Value Engineering Study

CDOT — Region 2
1-25/Cimarron and Bijou Interchanges December 2001

EVALUATION .

ldea Number: 06-003 ] _
ldea Description: Offset I-25 from the existing alignment and build towards one

side only to minimize traffic disruptions

Advantages:
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 at the 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:

[] Propose this idea
[ ] Propose this idea as a Supplemental Recommendation

Do not propose this idea because

DISCUSSION AND/OR CALCULATIONS:

This idea would substantial increase the cos% of the project due to the iimitation of the
floodplain on the east side of I-25 and the highly developed property along the west
side. The idea was not developed because of the uncertainty of the costs.
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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
Creeks in a structure to save land for
highway use

The flows are too great to put them in an
economical structure. It violates the intent
of Confluence Park.

01-004

Move |-25 east of Monument Cresk and
perform a land swap

Not consistent with the City's plans for
Confluence Park. There are hazardous
waste issues. There are problems with
the highway gecmetrics. No discernabie
advantage.

01-007

Use a partial cloverleaf interchange at
Bijou

The impacts to the right-of-way are too
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 I-25 to the east with a
split alignment (Monument Creek is in the
middle.)

Nct consistent with the City's plans for
Confluence Park. There are hazardous
waste issues. There are problems with
the highway geometrics. No discernable
advantage.

01-011

Make an expressway/freeway connection
at Cimarron and 1-25 {iree movements
between the two highways)

No operational or economic advantage

01-021

Buitd over and fill under oid Midiand
raitroad bridge structure (do not remove)

¢

There are concemns regarding structural
integrity and # appears there is no reaf
economic advaniage.

01-025

Lower the railroad profile under the Bijou
Bridge

Bridge over Monument Creek limits grade
plus it would affect all of the yard tracks
also.

01-628

Shift 1-25 to the west 1o incorporate loop in
the northeast Cimmareon/l-25 quadrant

impacts to Confluence Park and major
right-of-way impacts

01-038

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

No apparent economic advantage, more
bridge: structure and the ramps will
probabiy be on structures alse. Hydraulic
problems also.

01-054

Move Monument Greek closer 1o the
railroad near Bijou in order to shorten the

bridge

There appears to be no economic
advantage

01-058

Flatten curve between Bear Creek and
Colorado Ave.

No economic advantage

01-060

Move the Cimarreon St. directional off ramp
under 1-25 instead of over [-25

No apparent economic advantage

01-081

Drop 1-25 and take Cimarron St. over |-25

No apparent advsniage

01-082

Take 1-25 under Color;_ado Ave,

No apparent economic advantage and
flood issues

01-083

Keep the Spruce Street connection and
efiminate Sierra Madre

No apparent economic advantage

01-064

Shift {-25 to west at Bijou to create more
separation between interchange and
existing bridge

Requires too much right-cf-way takes
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idea No.

fdea Description

Reason for Failing Idea

§2-012

Put Monument Creek in a box and shorien
some bridge length

Flood flow preciudes the use of a
structure

02-013

Move the raiiroad out of the proiect area

Impossible

02-016

Install concrete channel for Monument
Creek near Biiou St.

No apparent advantage. Major
environmental issues

02-018

Relccate Bijou St.

No apparent advantage

02-021

Shift the raiiroad cioser to Monument
Creek

No apparent economic advantage

02-022

Bijou St. over I-95 and under the railroad

No apparent ecanomic advantage

02-023

Bijou St. over |-25 and under the railroad
and under Monument Park

No apparent econormic advantage

02-027

Double deck Bijou St. through Monument
Park

Not practical, major cost and impacts to
the community

3-001

Conduit Fountain Creek over to Bear
Creek

Against the principles of Monument Park,
hydraulic problems, and not economical

03-0C3

Flip-fiop 1-25 and Fountain Creek and
move the confluence west

Against the principles of Monument Park,
hydraulic problems, and not economical

03-005

Conduit Fountain Creek through the
interchange

Would require too large of a conduit
structure fo accommodate the flood fiows

03-010

Take Fountain Creek over I-25

impractical

03-011

Move Fauntain Creek north fo intercept
Monument Creek further upstream

‘No apparent advantage

03-012

Move Cimarron St. to the north of
Fountain Creek

impinges on Confluence Park and no
apparent advantages

03-014

Make an offset interchange at -25 and
Cimarron St.

No economic advantage

04-003

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

No apparent economic advantage

04-004

Close Colorado Ave,

incompatible with the City's plans

04-009

Increase weave distance N.B. |-25
between Cimarron and Bijou

This is a goal not an alternative

04-012

Efiminate vertical broken back curves

No apparent advantage

04-020

Spread the 1-25 ramps at Cimarron

No apparent advantage and deleterious
right-of-way impacts

04-021

Southbound 1-25 to eastbound Colorado
Ave. fiyover

The costs outweigh the benefils and their
numerous operational difficuities

5-005

Raise or lower sumrounding terrain

Too many right-of-way issues

05-006

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

Not economical

05-007

Depress i-25 from Bijou o Bear Creek

Not economical
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The following table lists all of the ideas generated by the VE Team. They are arrange& 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 uitimate 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 creativily exercises in a formal VE Study requires the team
members {o “stretch” their imaginations by generating somefimes facetious and seeming nonsensical
ideas in order to ideate a possible conceptual blockbuster. These ideas, too, are recorded in this table.

Brainstorming List

ldea No. | ldea Description Disposition With

Shotgun List

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

01-002 Put 1-25 over Bijou by using a structurs Pass -

' instead of fill )

01-603 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 |25 at Bijou Pass -

01-006 Incentive/disincentive for Bijou Bridge o Suppiementaj -
allow a complete interchange shutdown Recommendaticn
and allow pedestrian traffic

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

01-008 Realign a portion of [-25 to the east with 2 | Fail -
split alignment (Mconument Creek is in the
middle.)

01-009 . Realign |-25 east of its present location rass -
{minimai 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 -25 (free movements
between the two highways)

01-012 Reduce the {-25 south bound off rampto | Combine 02-002
Bijou to two lanes

01013 Raise Bijou west of |-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

01-018 Use cantilever section on portion of east Cornbine 01-009
side of |-25

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

01-018 Use walls on portions of west side of |-25 | Pass -
to reduce right-of-way

31-019 Better definition of railroad requirements Supplemental -

Recommendation

Soiutions Engineering & Facilitating, inc. A_
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Idea No. Idea Description Disposition With
01-020 Minimize the depth of [-25 Bijou Bridge by | Suppiemental -
using different type of sfructures, e.g., - | Recommendation
arches '
1-021 Build over and fiff under old Midland Fait -
railroad bridge structure (do not remove)
01-022 Spiit some Cimarron or Bijou structures Supplemental -
into separate contracts Recommendation
01-023 Use precast for Bear Creek structure Combine 01-024
01-024 Maximize the use of precast struciures Suppiemental -
Recommendation
01-025 Lower the railroad profile under the Bijou Fail -
Bridge
01-026 Vigorously “discuss” reducing the number ;| Combine 01-019
of tracks with the railroad
01-027 Squeeze the railroad tracks closer Combine 31-019
together
01-028 Reduce the median width on Cimarron Pass 01-
across Fountain Creek
01-029 Shift I-25 to the west to incorporate foop in | Fail -
the northeast Cimmaron/l-25 guadrant
01-030 Reduce the ramp spacing at Cimarmron Pass -
01-031 Use ramp meters to alleviate weaving Supplementai -
problems Recommendation
01-032 Let 1-25 and Cimarron encroach on Combine 01-008
floodplain and use alternative mitigation
measures
01-033 Spread the ratroad lines apairt to Combine 01-019
accommadate a pier(s) at Bijou
01-034 Put wearing course on concrete to Suppiemental -
mitigate noise Recommendation
01-035 Redo the accesses to businesses on Bijou | Cambine 01-005
between i-25 and Spruce Street
01-038 Uncouple the designs for the 1-25/Bijou Supplemental ~
Bridge and the Bijou Street improvements | Recommendation
01-037 Acquire the righi-of-way earlier Suppiemental -
Recommendation
01-038 Combine the two (I-25 and locai) Bijou Fail -
Bridges
01-03¢ Move Fountain Creek to the south side of | Pass -
Cimarron
01-040 Separate the northbound and southbound | Pass -
-25 profiles
01-041 Usa variances to facilitate final design Pass -
01-042 - Reduce design speed 1o more closely Combine 01-041
, match posted speed ,
01-043 Cantilever east side of -25 near Bear Combine 01-009
Creek
01-044 Do a constructability review now Supplemental -
_ Recommendation
01-045 Use a two span siructure for Bijou As Designed -
01-046 Just rebuild the eastbound structure of the | Pass -
Bijou Bridge
01-047 Keep existing laneage on Bijou 3L and Combine 02-002
don't rebuild the Bijou Street Bridge at all
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idea No. idea Description Dispositicn With

01-048 Use an improved culvert design for’ Pass -
Fountain Creekin lieu of bridges atthe -
Cimarron St. ramps and the main line

01-049 Reroute the eastbound traffic on Bijou St. | Combine 01-044
to prevent off traffic of {-25 and permit
phased construction of Bijou bridge

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

01-051 Change the typical section underneath Combine 01-005
Bijou |-25 and close up the area raise the
profile of -25

01-052 Eliminate the sidewalks on Bijou bridge Combine 02-002
and use the area for lanes

01-053 Make a flyover structure from southbound | Pass . -
I-25 to eastbound Kiowa (flyover is south
of Monument Park)

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

01-055 Depress the railroad in the Bijou area, Dupiicate 01-025
install stub walls for flood protection and
neise abatement

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

01-057 Move the i-25 / Cimarron interchange Pass -
further to the south i

01-058 Drop the mainline grades between Buplicate 01-010
Cimarron St. and Colorado Ave.

01-058 Use sheet piling or drilled caisson wails Combine 01-009
behind the WPA walls

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

01-061 Drop I-25 and take Cimarron St. over {-25 | Fail -

01-062 Take I-25 under Colorado Ave. Fail -

01-063 Keep the Spruce Street connection and Fail - -
eliminate Sierra Madre

01-064 Shift 1-25 to west at Bijou fo create more Fail -
separation between interchange and
existing bridge )

01-065 Install a parfial urban interchange at Bijou | Pass -

01-066 Convert Bijou to a two-way street Pass -
Cross Railroad/Creek {at Bijou St.)

02-001 OCnly carry two lanes in both directions Combine 02-002

02-002 Keep the existing bridges Pass 01-012

02-003 Consclidate the railroad tracks Combine 01-019

02-004 Lower the raiiroad tracks- -~ Duplicate 01-025

02-005 Widen the exdsting bridges Pass

02-006 Move the creek to the east Duplicate 01-054

02-007 Rehabifitate the existing structure Combine 02-002

02-008 Get a vanance aon the track height Combine ‘01018
clearance at Bijou St.

- 02-008 Get a lateral clearance for the railroad at Combine 01-019

Bijou St., e.g., mainline and siding
clearances
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CDOT — Region 2
E-25/Cimarren and Bijou Interchanges PDecember 2001
Idea No. | Idea Description Disposition With
02-010 Shift the Bijou St. interchange to the west | Duplicate 01-084
02-011 Use different structure type, i.e., low depth | Combine 01-020
structures, e.g., arch bridge
02-012 Put Monument Creek in a box and shorten ! Fail -
some bridge length
32-013 Move the raiiroad out of the project area Fail -
02-014 Shorten the railroad yard, e.q., wider but Supplemental -
shorter : Recommendation
02-315 Drop Monument Creek, e g., 5-feef and Pass -
lower {-25
02-018 Install concrete channe! for Monument Fail 02-015
Creek near Bijou St.
02-017 Move {-25 interchange tg the east and Duplicate 01-038
combine the Bljou Interchange and Bijou
St. Bridges
T 02-018 Relocate Bijou St. Fail -
02-g19 Put the railroad in an arch culvert Combine 02-G14
02-020 | Relocate the railroad yard Combine 02-014
02-021 Shift the rajlroad closer to Monument Fail -
| Creek _
 02-022 Bijou St. over 1-25 and under the railroad Fail -
02-023 Biiou St. over [-25 and under the raiiroad Fail -
and under Monument Park
02-024 Close Bijou St. to the east but putting a Combine 01-003
half diamond at Bijou St. and a half
diamond at Colorado Ave,
02-025 Build concrete retaining walls and Suppiemental -
abutment so you do not have modify the Recommendation
length of the Bijou/l-25 Bridge
02-026 Build south bound flyover at Bijou to Duplicate 01-053
eastbound Kiowa
02-027 Double deck Bijou St. through Monument | Fail -
: Park
_ Cross Fountain Creek Channel
03-001 Conduit Fountain Creek over to Bear Fail -
Creek
03-002 Move Monument and Founiain Creeks to | Combine 01-054
the east and tie-in downstream (along
side the power plant)
03-G03 Flip-flop 1-25 and Fountain Creek and Faii -
move the confiuence west
03-004 Spiit Cimarron St and put Fountain Creek | Pass -
in the middle
03-005 Conduit Fountain Creek through the Fail -
- interchange ,
03-006 Retain flood upstream of 125 Supplemental -
Recommendation
03-007 Put Confluence Park and detention on Duplicate 01-004
west side of |-25
03-008 Put Monument Creek in a lined channel Duplicate 02-016
03008 Put Cimarron St. on top of Fountain Creek | Pass - ]
03010 Take Fountain Creek over {-25 Fail -
03-011 Move Fountain Creek north to intercept Fail -
Monument Creek further upstream
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[-25/Cimarron and Bijou Interchanges December 2001
ldea No. Idea Description Disposition With -
03-012 Move Cimarron St to the north of Fail -
Fountain Creek
03-013 Shorten Cimarron St. Bridges over Supplemental -
Fountain Creek _ : Recommendation
03-014 Make an offset interchange at 1-25 and Fail -
Cimarron St
03-015 Keep existing Cimarron Br. for westbound | Pass -
and build new eastbound bridge (or visa
versa)
improve Geometrics .
04-001 Brop profile between Cimarron and Duplicate 01-010
Colorado _
04-002 Raise profile betweer Colorado Ave. and | Duplicate 01-005
Bijou
04-003 Increase median width on SH 24 (make it | Fai -
an expressway. cross-section)
04-004 Close Colorado Ave, Fail -
04-005 Provide two through east bound lanes on | Combine 02-002
Bijou St. east of §-25
04-006 Extend the right turn acceleration fane Pass -
onto Bijou St. (N.B off ramp) .
04-007 Establish a yield condition instead free Combine 04-006
right for N.B. 1-25 to E.B. Bijou
04-008 Double left turn from W.B. Bijou St. o S.B. | Pass 01-047
1-25
'04-009 increase weave distance N.B. [-25 Fail -
between Cimarron and Bijou
04-010 Flatten ramp grades from 6% to 4% Combine 01-010
04-011 Flatten Bijou St. to 5% and adjust 1-25 Combine 01-008
profile
04-012 Eliminate vertical broken back curves Fail -
04-013 Flatten curves in lieu of superelevations Combine 01-056
(check super elevation overtaps at .
Colorado Ave.) (Independent profiles)
04-014 Himinate S.B. on ramp at Bijou St. Combine 01-003
04-015 Put a wider median on 1-25 Pass -
04-016 Putin a 16 ft. HOV lanes Supplemental -
Recommendation
04-017 Putin z 12 ft. HOV lane Pass -
04-018 Reduce the inside shoulder o 4ft. and put | Supplemental -
in wider buiffer Recormmendation
04-019 Eliminate the buffer for the HOV lane Combine 04-017
04-020 Spread the I-25 ramps at Cimarron Fail -
04-021 Southbound |-25 to eastbound Ccolorada Fail -
Ave. flyover :
Reduce slopes T
05-001 Steepen slopes by using siope and ditch Suppiemental -
pavers Recommendation
05-002 Use more vertical elements, e.q., verticai Combine 05-001
abutments, soil hail walls -
05-003 Alternative soil reatments Combine 05-001
05-004 Build 1-25 over Bijou on a structure Duplicate 01-002
05-005 Raise or lower surrcunding terrain Fail -
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+ CDOT - Region 2
+-25/Cimarron and Bijou interchanges Bacember 2001
é/ ldea No. idea Description Disposition With

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

05-007 Depress 1-25 from Bijou to Bear Creek Fail -

05-008 Depress all of I-25 from Bijou to Bear Buplicate 05-008
Creek
Minimize Impacts

06-001 Review constructability now Combine 01-044

06-002 Make this a design/build project after the Supplemental -
environmenta! analysis is compiete Recommendation

06-003 Offset 1-25 from the existing alignment Supplemental - \
and build towards one side only to Recommendation L
minimize traffic disruptions

e
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‘ Value Engineering Study
{-28/Cin’ie..;on and Bijou Interchanges

December 2001

Summary of Responses to Value Engineering Proposals
Project '
Definitions of Response Terminology
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./Supplementary ; Lead Totai Initial | Total Cost
Recommendation Propagal Description Responder Response Savings ($) | Savings ($)°
No.
P 01-002 ~Put |-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 I-25 at Bifou.
P 01-009 Shift I-25 to the east] WCEA Accept $9,000 $9,000
approximately 8' and
construct a
carntilevered moment|
slab on top of the
proposed
“ mechanically
stabllized earth
{MSE)} walls to
pravent further
encroachment info
the floodplain.
P 01-010 Lower the profile WCEA Accept $1,037,000 | $1,037,000
grade of |-25 .
between Colorado
and Cimarron.
Solutlons Enginesring & Facﬁitatfng: inc. A
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P 01-015

December 2001

P 01-028

Reduce lane widths
on local street
constructed by

project from 12 feet

to 11 feet.

WCEA

Partially Accept

$90,000 $80,000

P 01-030

Reduce the median

width on Cimarron |

Street across
Fountain Creek.

FHU

Accept

$1,400,000 | $1,400,000

P 01-048

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

FHU

Reject

Use existing
" westbound Bijou
.bridge over the RR
= and Monument
Creek and only
replace the
easthound bridge.

WCEA

Reject

P 01-048

P 02-002

Use an Improved
culvert design for
Fountain Creek in
lieur of bridges at the
Cimarron Street
ramps and the main
lina.

FHU

Reject

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

WCEA

Reject
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