CONSTRUCTION SPECIFICATION
400. 
SETTLEMENT PROBE CASINGS
1.
SCOPE
The work shall consist of furnishing and installing settlement probe casings and all appurtenances and fittings, and the removal and reinstallation of casings, concrete cover boxes, and steel cover tubes and appurtenances and fittings, as shown on the drawings and as specified herein.  It shall also include the installation of brass caps on the concrete cover boxes.

2.
MATERIALS
a.
Casing shall be as follows:

(1)
It shall be 3.34 inch O.D. x 2.87-inch I.D. full-round ABS plastic telescoping casing specifically grooved for use with inclinometers and settlement probes as manufactured by the Slope Indicator Company, (SINCO), 3668 Albion Place North, Seattle, Washington 98103.

(2)
It shall be provided in 10-foot lengths for the portions installed into the foundation below the completed foundation excavation, or the foundation stripping, where foundation excavation is not required.  It shall be provided in 5-foot lengths for all sections within the embankment.

b.
Couplings shall be 15-inch telescoping sections of ABS plastic having a 3.50 inch outside diameter specifically made for the above casings and supplied by the manufacturer of the casing.

c.
Screws, to attach the couplings and casings, shall be 10-24 x 5/16 inch button head socket cap screws supplied by the manufacturer of the couplings and casing.

d.
Miscellaneous casing materials shall include two ABS plugs per completed casing, one aluminum settlement flange per 5-foot section of casing in the embankment, and casing clamps as supplied by the manufacturer of the casing.

e.
Concrete for cover boxes over the casings shall be as specified in Construction Specification 31.

f.
Steel for cover tubes shall be as specified in Construction Specification 81 and shall be galvanized in accordance with Construction Specification 81 or painted in accordance with Construction Specification 82.

g.
Neoprene shall be Type I, Preformed Expansion Joint Filler, meeting the requirements of Material Specification 535.

h.
PVC Pipe for concrete cover box drainpipes shall be any PVC pipe meeting the requirements of Material Specification 547.

i.
Cast-iron manhole frames and covers shall meet the requirements of ASTM A 48 Class 35 for Gray Iron or ASTM A 536 Grade 65-45-12 for Ductile Iron.  Covers shall have heavy-duty brass, bronze, or stainless steel hinges, flush or butt type, and locking hasps for attaching padlocks provided by others.

j.
Brass caps will be provided by the Contracting officer's Representative.

k.
Backfill, in the annular opening between the casing and the borehole to install the casing in the foundation, shall be drainfill as specified in Construction Specification 24.

l.
Earthfill or Drainfill, within 3 feet of any casing and within 2 feet of concrete cover boxes, shall be compacted with manually controlled hand held power tampers as further specified in Construction specifications 23 and 24 as appropriate.

3.
INSTALLATION OF CASING
a.
In the foundation:
(1)
Drilling below the completed foundation excavation, or foundation stripping where foundation excavation is not required, shall be required to a depth of 10 feet and shall be accomplished with a bit having a minimum diameter of 6 inches.

(2)
Temporary casing may be required to prevent the boreholes from caving.

(3)
After the drilling is complete, the boreholes shall be thoroughly flushed and cleaned to remove loose cuttings and then filled with clean water.

(4)
ABS plastic plugs shall be inserted in the bottom ends of the 10-foot sections of casing and shall be cemented with plastic pipe cement.

(5)
Telescopic couplings shall then be attached to the top ends of the 10-foot sections of casing as recommended by SINCO.

(6)
The joints between the casing and couplings shall then be taped with 2-inch-wide duct tape.

(7)
Casing clamps shall then be attached approximately 12 inches from the tops of the casing.

(8)
The 10-foot sections of casing shall then be lowered into the boreholes with the plugs on the lower ends until the casing clamps rest on the soil surface.  If required, the casings shall be filled with clear water to overcome buoyancy.  The grooves in the casings shall be aligned parallel with and perpendicular to the axis of the dam.

(9)
Five-foot sections of casing, with couplings attached to their upper ends, shall then be inserted into the couplings on the 10-foot sections of casing and connected as recommended by SINCO.

(10)
The casings shall then be filled with clear water.

(11)
The lower casing clamps shall then be removed and the casings lowered into the boreholes.  If any borehole is filled with water or drilling fluid, the casing shall be filled with water to overcome buoyancy.

(12)
Temporary caps shall then be placed on the top end of the casings.

(13)
The alignment of the casing grooves shall then be rechecked.

(14)
The annular space between the casings and the boreholes shall then be backfilled with drainfill.  The drainfill shall be densified by vibration as it is placed.  Powered concrete vibrators, operated in the annular space between the casings and the boreholes shall be used for this purpose.

(15)
Temporary casings, if used, shall then be withdrawn from the boreholes at the same time that the drainfill is being deposited and vibrated in the annular space between the casing and the borehole.  The rate of withdrawal shall be such that the level of the drainfill in the borehole will at no time be less than three feet above the bottom of the temporary casing.

(16)
The casing shall not vary from the vertical more than 1/2 inch out of plumb with respect to the top of the casing.  Caution shall be exercised when pulling up the temporary casing to ensure that the casing remains at its set location.

(17)
After the drainfill has been brought up to the ground surface, the casing caps shall be removed and the inside of the casings flushed clean with water and the caps replaced.

b.
In the Embankment:
(1)
Settlement flanges shall be placed firmly on the compacted earthfill or drainfill and attached to the casing at the midpoint of each 5-foot section of casing.

(2)
Temporary guards shall be erected around the casings to improve their visibility and to protect them during placement and compaction of adjacent fill.  The guards shall be approved by the Contracting Officer's Representative; however, such approval shall not reduce the Contractors liability should damage occur to the instrument as a result of the Contractor's operations or negligence.

(3)
The adjacent fills shall then be constructed.

(4)
The temporary guards shall be removed and steps (1), (2), and (3) above repeated until the embankment is completed, with additional 5-foot sections of casing and couplings attached as required to keep the casing a minimum of 15 inches above the surface of each subsequent layer of fill.

(5)
The casings shall be cut and trimmed normal to their longitudinal axis such that the trimmed tops are at the finished elevations specified herein and as shown on the drawings.

(6)
Each 5-foot section of casing shall not vary from the vertical more than 1/4-inch out of plumb with respect to the top of the casing

4.
INSTALLATION OF BRASS CAPS
The brass caps shall be installed on the concrete cover boxes as shown on the drawings before the concrete takes its initial set.  Grouting them into place after the concrete takes its initial set will not be allowed.  Scribing of the brass caps will be done by the Contracting officer's Representative after placement.

5.
REMOVAL AND OR RELOCATION OF CASINGS AND COVERS
Where removal or relocation of casings or covers is specified in Section 9 of this specification, it shall be done in the following manner:

a.
Casings shall be hand removed as excavation and removal progresses downward.  Special care shall be taken so as to not damage or drop soil or other foreign material into the casings.  Temporary plastic caps shall be maintained on the tops of the casings at all times except as necessary to make measurements or work on the tops of the casings.  The lowest exposed joint shall be kept a minimum of 2 feet above the adjacent excavated surface until the final finished elevation of the top of the casing is reached, as shown on the drawings.  The tops of the casings shall then be cut and trimmed perpendicular to the axis of the casing.  Removed casings shall become the property of the Contracting Officer's Representative.

b.
Concrete cover boxes shall be removed by saw cutting into sufficiently small sections for hand removal.  The cast iron manhole covers and appurtenances shall be removed and reinstalled as specified in Section 9 of this specification.  Waste concrete and cast iron frames from this operation shall become the property of the contractor and disposed of at off-site locations.

6.
DAMAGE TO CASINGS, COVERS, BASS CAPS, OR APPURTENANCES
Should any casing, concrete cover box, steel cover tube, brass cap, cast iron frame, cover, or appurtenance be damaged due to the Contractor’s operations or negligence, they shall be repaired or replaced immediately as directed by the Contracting Officer's Representative at no additional cost to the Government.  The Contractor is specifically advised that this may require complete replacement, if, in the opinion of the Contracting Officer's Representative, complete replacement is required for satisfactory operation.

7.
READINGS
All readings will be made by the Contracting Officer's Representative.  The Contractor shall provide safe access to the top of the casings and covers at all times.

8.
MEASUREMENT AND PAYMENT
Each casing will be measured and paid for to the nearest whole foot.  Measurement will be made from the bottom of the casing to the top of the completed embankment surface.  Payment will be made at the contract unit price and shall constitute full compensation for all materials, labor, equipment, tools, and other items necessary and incidental to the completion of the work as shown on the drawings, including the borings to install casings into the foundation and the excavation to install and remove concrete cover boxes.  It shall also include the removal of concrete cover boxes and cast iron frames, the removal and salvage of casings, and the reinstallation of cast iron covers and appurtenances, where removal, salvage, and reinstallation is specified in Section 9 of this specification.

Where installation and removal of casing is specified in Section 9 of this specification, measurement for payment will be to the top of the installed casing before removal to its final elevation.

Compensation for any item of work described in the contract but not listed in the bid schedule will be included in payment for the item of work to which it is made subsidiary.  Such items and the items to which they are made subsidiary are identified in Section 9 of this specification.

9.
ITEMS OF WORK AND CONSTRUCTION DETAILS
Items of work to be performed in conformance with this specification and the construction details are:

a.
Bid Item 27, Settlement Probe Casings
(1)
This item shall consist of the following as shown on the drawings and specified herein:

(a)
Furnishing and installing the settlement probe casings.

(b)
Furnishing and installing the cast iron frames and covers on the concrete cover boxes.

(c)
Installing the brass caps on the concrete cover boxes.

(d)
Removal of five (5) concrete cover boxes and cast iron frames, furnishing and installation of five (5) new cast iron frames, and removal and reinstallation of five (5) cast iron covers.

(e)
Removal and salvage of portions of five (5) of the settlement probe casings.

The installation of the concrete cover boxes shall be as specified in Construction Specification 31.

(2)
In Section 2, MATERIALS, the backfill in the annular opening between the casing and the borehole shall be Zone 3 drainfill as specified in Construction Specification 24.

(3)
In Section 3, INSTALLATION OF CASING, the following shall also apply:

(a)
The casings, concrete cover boxes, cast iron frames and covers, and brass caps for the 5 casings at Stations 217+64 (one), 219+24 (three), and 221+24 (one), shall be installed and completed within two weeks following the completion of the Zone 2 earthfill between Stations 213+16.7 and 225+85, as approved by the Contracting Officer's Representative.

(b)
The casings, concrete cover boxes, cast iron frames and covers, and brass caps, at locations other than the above, shall be installed and completed within two weeks following the completion of the earthfills in the respective areas, as approved by the Contracting Officer's Representative.

(4)
In Section 5, REMOVAL AND OR RELOCATION OF CASINGS AND COVERS, the following shall also apply:

(a)
After the Contracting Officer's Representative has issued approval to proceed with excavation for the emergency spillway, as specified in Construction 21, the concrete cover boxes and cast iron frames and covers for the 5 casings at Stations 217+64 (one), 219+24 (three), and 221+24 (one), shall be removed and the cast iron covers salvaged for reinstallation on the chute slabs at the same stations.

(b)
The casings at the above stations shall then be removed down to the uppermost joint above the finished excavation for the emergency spillway chute as the excavation for the emergency spillway progresses downward.

(c)
Upon reaching the uppermost joint above the finished excavation for the emergency spillway chute, and, as the finished excavation is brought to the required grade, the casings shall be trimmed perpendicular to the longitudinal axis of the casing at their finished elevations as shown on the drawings.  They shall then be capped with temporary plugs, and the neoprene installed as shown on the drawings.

(d)
The 12-inch diameter openings around the casings at the above stations shall then be formed through the chute slabs.

(e)
New cast iron frames, and the cast iron covers salvaged in Section (a), above, shall then be installed on the chute slabs at the above stations and as shown on the drawings.

(5)
In Section 4, INSTALLATION OF BRASS CAPS, the locations are on the concrete cover boxes.  This includes the five (5) concrete cover boxes which will be removed during excavation for construction of the emergency spillway at Stations 217+64 (one), 219+24 (three), and 221+24 (one).

Five additional brass caps shall be installed on the chute spillway slabs at Stations 217+64 (one), 219+24 (three), and 221+24 (one), as further specified in Construction specification 31.

Specific locations, stations, offsets from centerline, and elevations shall be as shown on the drawings.

(6)
In Section 8, MEASUREMENT AND PAYMENT, measurement and payment will be as stated.
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