Appendix D - Backbone Segment Construction Time



This appendix documents the assumptions that were made and the analysis that was performed to derive starting dates and approximate durations of the ID projects associated with the Hybrid network acquisition options.

References:

Maryland State Highway Administration, Intelligent Transportation Division, Memorandum from Glenn S. McLaughlin to Ben Gianni, CSC, October 6, 1995.

Edwards and Kelcey, Inc., Chesapeake Highway Advisories Routing Traffic (CHART) Cost Model, Network Costs - Construction (Draft), April 5, 1996.

D.1  Summary

The construction start dates and durations of the ID construction projects associated with the Hybrid acquisition options were estimated by interpreting information supplied in the references. The SHA memorandum defines the priorities of the projects and also provides preliminary construction start dates for these projects.  The Edwards and Kelcey report supplies estimates of backbone trenching productivity (feet per day).

ID construction project durations are required for two scenarios.  Nominally, the SHA will trench and lay its own fiber optic cable in Montgomery County.  Alternatively, the SHA will not build in Montgomery County and instead use the existing county fiber optic infrastructure to obtain video.

For the cost model, the highest priority construction projects were assumed to start at the beginning of the first network life-cycle year.  The start dates of the remaining projects were staggered relative to the highest priority project using the SHA memorandum scheduling information.  The durations of each project were estimated using the Edwards and Kelcey trenching productivity data as a base and an assumed percentage of work days lost because of inclement weather.

D.2  Construction Project Sequencing

Table D-1 was extracted from the SHA memorandum.  It shows the award schedules, the approximate dates of the notices  to proceed, and the approximate dates for beginning construction.



�Table D-1.  Project Priorities and Relative Sequencing

Project�AD Date�Notice to Proceed (Approximate)�Begin Construction (Approximate)��Project #1, I-495 & I-270�October 24, 1995�January 16, 1996�April 16, 1996��Project #2, I-95�December 12, 1995�February 27, 1996�May 27, 1996��Project # 3, I-695�December 19, 1995�March 5, 1996�June 3, 1996��Project #4, US 50�February 13, 1996�April 29, 1996�July 30, 1996��Project #5, I-97�February 13, 1996�April 29, 1996�July 30, 1996��Project #6, Areawide�March 19, 1996�June 4, 1996�September 3, 1996��

Construction of the highest priority project (#1) is assumed to start during the first month of the first network life-cycle year.  The start dates for the remaining projects relative to Project #1 can be derived using the phasing information in column four of Table D-1.  The results are shown in Table D-2.

Table D-2.  Derived Construction Project Life-Cycle Start Year/Month

Project�Life-Cycle Year�Month of Year��Project #1, I-495 & I-270�1�1��Project #2, I-95�1�2��Project # 3, I-695�1�3��Project #4, US 50�1�4��Project #5, I-97�1�4��Project #6, Areawide�1�6��

D.3  Construction Project Durations

Section 1.2.1 of the Edwards and Kelcey report indicates that if a trenching machine is used and full maintenance and protection of traffic is provided, up to 1000 feet per day of trenching to a depth of 36 inches to place conduit 30 inches below grade can be achieved.  Handwork around handholes, junction boxes, and manholes can reduce the trenching rate to 800 feet per day.  For the cost analysis, an average trenching productivity rate of 900 feet per day was assumed.  

Table D-3 defines eleven road segments that would be trenched to install a network backbone if all six construction projects proceed.  The number of miles to be trenched is shown in the third column of the table.  Column 4 shows the number of actual working days required to construct the backbone on each road segment. Column 5 presents the number of elapsed working days assuming that one out of every ten scheduled work days is lost due to inclement weather.  



�Table D-3.  Productive and Elapsed Construction Work Days
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It is assumed that construction will proceed on a five-day per work week basis.  Given this assumption, the work day information in Table D-3 can be converted to productive and elapsed work week estimates as shown in Table D-4.



Table D-4.  Productive and Elapsed Construction Work Weeks
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It is assumed that construction on I-495 will be started and completed before the I-270 construction begins. Table D-5 presents the road segment construction timelines expressed in terms of an average 4.33 work-week month.



�Table D-5.  Backbone Construction Timelines 	

Road Segment�          Month of First Life-Cycle Year���1�2�3�4�5�6�7�8�9�10�11�12��I-495 (Montgomery County)��������������I-495 (Prince George’s County)��������������I-270 (from MD 109 to I-70)��������������I-270 (from I-495 to MD 109)��������������I-95��������������I-695 (from I-83 to I-95)��������������I-695 (from I-95 to I-97)��������������US 50 (from DC to MD 193)��������������US 50 (from MD 193 to MD 8/18)��������������I-97��������������Areawide (I-70)��������������Road Segment�         Month of Second Life Cycle Year���1�2�3�4�5�6�7�8�9�10�11�12��I-495 (Prince George’s County)��������������I-270 (from MD 109 to I-70)��������������I-270 (from I-495 to MD 109)��������������US 50 (from MD 193 to MD 8/18)��������������Areawide (I-70)��������������

The percentage of construction completed per year per road segment can be derived from Table D-5.  These percentages are shown in Table D-6.

Table D-6.  Percentage of Backbone Construction Completed per Life-Cycle Year  

�% Construction Completed��ID�Road Segment Description �Year 1�Year 2��1�I-270 from MD 109 to I-70�0%�100%��2�I-270 from I-495 to MD 109�100%�0%��3�I-70 from US 340 to I-695�64%�36%��4�I-695 from I-83 (Harrisburg Expwy) to I-95 (Essex)�100%�0%��5�I-695 from I-95 South to I-97�100%�0%��6�I-95 from I-695 to Fort McHenry Tunnel�100%�0%��7�I-97 from I-695 to I-595 (Entire Length)�100%�0%��8�US50/I-595 from D.C. Border to MD 193�100%�0%��9�US50/I-595 from MD 193 to MD 8/18�66.7%�33.3%��10�I-95 (Montgomery County)�100%�0%��11�I-95 (Prince George’s County)�87.5%�12.5%��

�If existing fiber in Montgomery County is used to obtain video, the construction timelines for the I-495/I-270 corridor will change as shown in Table D-7.

Table D-7.  Modified I-495/I-270 Corridor Backbone Construction Timelines 

Road Segment�          Month of First Life-Cycle Year���1�2�3�4�5�6�7�8�9�10�11�12��I-495 (Prince George’s County)��������������I-270 (from MD 109 to I-70)��������������

The modified percentages of I-495/I-270 construction completed per year per road segment can be derived from Table D-7.  These percentages are shown in Table D-8.

Table D-8.  Modified Percentage of I-495/I-270 Backbone Construction Completed per Life-Cycle Year



��% Construction Completed��ID�Description �Year 1�Year 2��1�I-270 from MD 109 to I-70�100%�0%��2�I-270 from I-495 to MD 109�0%�0%��10�I-95 (Montgomery County)�0%�0%��11�I-95 (Prince George’s County)�100%�0%��
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