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At the request of Beams division personnel, a conceptual design study of the C0 Magnet pit construction was performed by FESS/Engineering in June of 2002.  Beams personnel proposed installing larger magnets in four locations along the beamline immediately adjacent to the C0 Experimental area.  Two locations were located upstream and two downstream of the C0 detector hall.  In all four cases the proposed beamline element was larger than existing and required a depressed “pit” area be constructed in all four proposed locations.   The pits required would be some 20 foot long, 4 foot wide, and 2 foot deep.  All four proposed pits were located within the 12’ diameter Main Ring “hoop” enclosure sections constructed circa 1970.  FESS/Engineering was tasked to determine a civil construction solution for the problem of constructing the four pit areas.  The following sections outline the study.

Alternatives

Two distinct alternatives were discussed regarding construction of the pit areas:

1. Interior construction – This involved the following:

a. Removal of all beamline components and support components (piping, elec, com) for a length of 50 feet at each location.

b. Shoring of the interior of the hoop sections utilizing a rib and lag method for protection of the workers and to eliminate stress redistribution within the hoop sections.

c. Installation of tension piles in several areas of the floor to resist uplift forces when the slab is removed.

d. Removal of the existing floor in the area of the proposed pit.  

e. Construction of the structural concrete required for the proposed pit.  Allow for proper curing.

f. Removal of the shoring.

g. Reinstallation of the beamline components within the area.

2. Exterior construction – This involves the following:

a. Removal of all beamline components and support components (piping, elec, com) for a length of 50 feet at each location.

b. Support the existing cryogenics lines on top of the MR berm.

c. Excavate from the surface to the base of the hoop section.  In two locations rib and lag shoring would probably be required due to surface constraints.  In addition, existing direct buried shielding steel would be required to be removed in one location.

d. Remove the existing hoop sections and slab within the proposed pit area.

e. Construct the proposed pit, slab, walls and roof slab within this region.  Allow for sufficient curing time.

f. Backfill to the surface

g. Remove cryogenics line supports, earth retention, replace shielding steel.

h. Replace beamline components within the region of work.

While both of these alternatives were discussed in detail as to there potential costs and durations FESS/Engineering felt that alternative 1 was not feasible for two reasons:

1. The construction is unconventional – Alternative 1 may not be as constructable as we think at this early stage due to the logistics of getting equipment and personnel in this small area to shore, demolish and construct.   We believe few Subcontractors would propose on this alternative. 

2. Safety – Constraints of shoring, and tight spaces may very well create an unsafe work environment.   

3. Structural - Shoring the minimally reinforced hoop sections may not provide a stiff enough support.  Cracking and stress distributions may occur within hoop sections rendering them useless. The floor slab may see significant uplift depending on watertables and stress concentration.

FESS/Engineering chose Alternative 2 as the most feasible to construct.  Conceptual level estimates and schedules were prepared on Alternative 2 only.

Construction Cost  

The following represent a rough budgetary estimate of the civil construction costs for Alternative 2:

Item





Unit 
Unit Cost
Quantity 
Total_
 

1. Support of cryo piping (4 locations)
LS
$50,000
4

$200,000

2. Excavation (4 locations)


LS
$40,000
4

$160,000

3. Shoring (2 locations)


SF
$60

5000

$300,000

4. Removal/Replacement  of shielding 
LS
$80,000
1

$80,000

5. Demolish existing concrete

LS
$20,000
4

$80,000

6. Construct new structural concrete
CY
$600

500

$300,000

7. Drainage, and waterproofing

LS
$1500

4

$6000

8. Backfill/ Remove shoring

LS
$40,000
4

$160,000

9. Remove cryo supports


LS
$10,000
4

$40,000

Subtotal 




                 

                   $1,326,000

Contingency 40 %








$530,000

EDIA 22%









$400,000

Total








                   $2,256,000

Notes: Costs for removal and replacement of beamline components is not included. 

Construction Schedule

We anticipate the following activities and durations will be on the critical path of the project.  We predict that two locations would be worked concurrently.

Item









Duration 
 

1. Engineering and Procurement




6 months

2. Mobilize 







1 month

3. Support of cryo piping (2 locations)



2 weeks

4. Excavation (2 locations)





2 weeks

5. Shoring (1 location)






2 weeks

6. Removal of shielding steel





2 weeks

7. Demo existing concrete





2 weeks

8. Construct new structural concrete (2 locations)


2 months

9. Backfill /remove shoring (2 locations)



2 weeks

10. Remove cryo line supports
(2 locations)



2 weeks

11. Support of cryo piping (2 locations)



2 weeks

12. Excavation (2 locations)





2 weeks

13. Shoring (1 location)






2 weeks

14. Removal of shielding steel





2 weeks

15. Demo existing concrete





2 weeks

16. Construct new structural concrete (2 locations)


2 months

17. Backfill /remove shoring (2 locations)



2 weeks

18. Remove cryo line supports
(2 locations)



2 weeks
19. Cleanup and demobilization




1 week

Total









1.5 years

