[bookmark: _Toc293588681][bookmark: _Toc399759113]68  SUBSURFACE DRAINS
[bookmark: _Toc277064913][bookmark: _Toc277065371][bookmark: _Toc281989171][bookmark: _Toc282000351][bookmark: _Toc283800242][bookmark: _Toc285630980][bookmark: _Toc286398376][bookmark: _Toc289082290][bookmark: _Toc289250659][bookmark: _Toc289868262][bookmark: _Toc289868446][bookmark: _Toc290970480][bookmark: _Toc399759114]68-1  GENERAL
[bookmark: _Toc277064914][bookmark: _Toc277065372][bookmark: _Toc281989172][bookmark: _Toc282000352][bookmark: _Toc283800243][bookmark: _Toc285630981][bookmark: _Toc286398377][bookmark: _Toc289082291][bookmark: _Toc289250660][bookmark: _Toc289868263][bookmark: _Toc289868447][bookmark: _Toc290970481][bookmark: _Toc399759115]68-1.01  GENERAL
[bookmark: _Toc399759116]68-1.01A  Summary
Section 68-1 includes general specifications for constructing subsurface drains.
[bookmark: _Toc399759117]68-1.01B  Definitions
Reserved
[bookmark: _Toc399759118]68-1.01C  Submittals
Submit a certificate of compliance for each type of subsurface drain involved.
[bookmark: _Toc399759119]68-1.01D  Quality Assurance
Reserved
[bookmark: _Toc277064917][bookmark: _Toc277065375][bookmark: _Toc281989173][bookmark: _Toc282000355][bookmark: _Toc283800246][bookmark: _Toc285630984][bookmark: _Toc286398380][bookmark: _Toc289082292][bookmark: _Toc289250661][bookmark: _Toc289868264][bookmark: _Toc289868448][bookmark: _Toc290970482][bookmark: _Toc399759120]68-1.02  MATERIALS
[bookmark: _Toc289868265][bookmark: _Toc289868449][bookmark: _Toc290970483][bookmark: _Toc399759121]68-1.02A  General
Reserved
[bookmark: _Toc289868266][bookmark: _Toc289868450][bookmark: _Toc290970484][bookmark: _Toc399759122]68-1.02B  Protective Coating
If described as coated, subsurface drains must be protected with a coating under section 66-1.02C.
[bookmark: _Toc277064918][bookmark: _Toc277065376][bookmark: _Toc281989174][bookmark: _Toc282000356][bookmark: _Toc283800247][bookmark: _Toc285630985][bookmark: _Toc286398381][bookmark: _Toc289082293][bookmark: _Toc289250662][bookmark: _Toc289868267][bookmark: _Toc289868451][bookmark: _Toc290970485][bookmark: _Toc399759123]68-1.03  CONSTRUCTION
[bookmark: _Toc289868268][bookmark: _Toc289868452][bookmark: _Toc290970486][bookmark: _Toc399759124]68-1.03A  General
[bookmark: _Toc289868269][bookmark: _Toc289868453][bookmark: _Toc290970487]Repair damaged coatings under section 66-1.02C.
[bookmark: _Toc399759125]68-1.03B  Filter Fabric
Remove loose or extraneous material and sharp objects immediately before placing filter fabric.
The subgrade and trench to receive the filter fabric must comply with the compaction and elevation tolerance specified for the material involved.
Handle and place filter fabric under the manufacturer's instructions.
Align and place filter fabric without wrinkles.
Overlap adjacent roll ends of filter fabric at least 18 inches. The preceding roll must overlap the following roll in the direction that the permeable material is being spread.
Completely replace torn or punctured sections damaged during placement or repair by placing a piece of filter fabric that is large enough to cover the damaged area and comply with the overlap specified.
Cover filter fabric with the thickness of overlying material shown within 72 hours of placing the fabric.
[bookmark: _Toc399759126]68-1.04  PAYMENT
Not Used
[bookmark: _Toc277064919][bookmark: _Toc277065377][bookmark: _Toc281989175][bookmark: _Toc282000357][bookmark: _Toc283800248][bookmark: _Toc285630986][bookmark: _Toc286398382][bookmark: _Toc289082294][bookmark: _Toc289250663][bookmark: _Toc289868271][bookmark: _Toc289868455][bookmark: _Toc290970489][bookmark: _Toc399759127]68-2  UNDERDRAINS
[bookmark: _Toc277064920][bookmark: _Toc277065378][bookmark: _Toc281989176][bookmark: _Toc282000358][bookmark: _Toc283800249][bookmark: _Toc285630987][bookmark: _Toc286398383][bookmark: _Toc289082295][bookmark: _Toc289250664][bookmark: _Toc289868272][bookmark: _Toc289868456][bookmark: _Toc290970490][bookmark: _Toc399759128]68-2.01  GENERAL
[bookmark: _Toc399759129]68-2.01A  Summary
Section 68-2 includes specifications for constructing underdrains.
[bookmark: _Toc277064922][bookmark: _Toc277065380][bookmark: _Toc282000360][bookmark: _Toc283800251][bookmark: _Toc285630989][bookmark: _Toc286398385][bookmark: _Toc289082297]Excavation and backfill must comply with section 19-3.
[bookmark: _Toc399759130]68-2.01B  Definitions
Reserved
[bookmark: _Toc399759131]68-2.01C  Submittals
Submit a certificate of compliance for each type of pipe, tubing, and fitting.
[bookmark: _Toc399759132]68-2.01C  Quality Assurance
Reserved
[bookmark: _Toc277064924][bookmark: _Toc277065382][bookmark: _Toc281989177][bookmark: _Toc282000362][bookmark: _Toc283800253][bookmark: _Toc285630991][bookmark: _Toc286398387][bookmark: _Toc289082299][bookmark: _Toc289250665][bookmark: _Toc289868273][bookmark: _Toc289868457][bookmark: _Toc290970491][bookmark: _Toc399759133]68-2.02  MATERIALS
[bookmark: _Toc277064925][bookmark: _Toc277065383][bookmark: _Toc282000363][bookmark: _Toc283800254][bookmark: _Toc285630992][bookmark: _Toc286398388][bookmark: _Toc289082300][bookmark: _Toc289250666][bookmark: _Toc289868274][bookmark: _Toc289868458][bookmark: _Toc290970492][bookmark: _Toc399759134]68-2.02A  General
[bookmark: _Toc277064926][bookmark: _Toc277065384][bookmark: _Toc282000364][bookmark: _Toc283800255][bookmark: _Toc285630993][bookmark: _Toc286398389][bookmark: _Toc289082301][bookmark: _Toc289250667][bookmark: _Toc289868275][bookmark: _Toc289868459][bookmark: _Toc290970493]For alternative pipe underdrain, do not mix types of pipe in the same installation.
[bookmark: _Toc399759135]68-2.02B  Perforated Steel Pipe
Perforated steel pipe and coupling bands must comply with AASHTO M 36 and AASHTO M 218 with the following modifications:
1.	Pipe must comply with any one of the full circle types specified in AASHTO M 36.
2.	Pipe perforations must be drilled or punched.
3.	Perforations must be located in the inside of crests or in the flat tangent portion of all corrugations but not in both locations in a given length of pipe.

The weight of galvanizing must comply with ASTM A123/A123M and ASTM A153/A153M.
You may substitute sleeve type couplings for the band couplers required under AASHTO M 36. The couplings must be plastic or galvanized steel, suitable for holding the pipe firmly in alignment without the use of sealing compound or gaskets. The couplings must have mechanical properties that will prevent distortion under normal conditions of use.
[bookmark: _Toc277064927][bookmark: _Toc277065385][bookmark: _Toc282000365][bookmark: _Toc283800256][bookmark: _Toc285630994][bookmark: _Toc286398390][bookmark: _Toc289082302][bookmark: _Toc289250668][bookmark: _Toc289868276][bookmark: _Toc289868460][bookmark: _Toc290970494][bookmark: _Toc399759136]68-2.02C  Perforated Aluminum Pipe
Aluminum underdrain pipe and fittings must comply with AASHTO M 196 and the following modifications:
1.	Pipe must comply with Type III specified in AASHTO M 196.
2.	Pipe perforations must be either drilled or punched.
3.	Minimum thickness of sheet must be 0.060 inch.

You may substitute sleeve type couplings for band couplers required under AASHTO M 196.
The couplings must be plastic or aluminum, suitable for holding the pipe firmly in alignment without the use of sealing compound or gaskets. The couplings must have mechanical properties that will prevent distortion under normal conditions of use.
[bookmark: _Toc277064928][bookmark: _Toc277065386][bookmark: _Toc282000366][bookmark: _Toc283800257][bookmark: _Toc285630995][bookmark: _Toc286398391][bookmark: _Toc289082303][bookmark: _Toc289250669][bookmark: _Toc289868277][bookmark: _Toc289868461][bookmark: _Toc290970495][bookmark: _Toc399759137]68-2.02D  Perforated Plastic Pipe
Perforated plastic pipe must be smooth-wall PVC plastic pipe, corrugated PVC plastic pipe with a smooth interior surface, or corrugated polyethylene plastic tubing.
Smooth-wall PVC plastic pipe must comply with AASHTO M 278.
Corrugated PVC plastic pipe with a smooth interior surface must comply with material and structural requirements in AASHTO M 278. Pipe must have perforations located in the bottom half of the pipe; the perforations must be slots complying with the size and opening area requirements in AASHTO M 252. Inside diameter and diameter tolerances must comply with AASHTO M 252 or M 278.
Corrugated polyethylene plastic tubing must comply with AASHTO M 252 or M 294.
[bookmark: _Toc277064929][bookmark: _Toc277065387][bookmark: _Toc282000367][bookmark: _Toc283800258][bookmark: _Toc285630996][bookmark: _Toc286398392][bookmark: _Toc289082304][bookmark: _Toc289250670][bookmark: _Toc289868278][bookmark: _Toc289868462][bookmark: _Toc290970496]PVC plastic pipe must be connected with belled ends, or with sleeve-type or stop-type couplings under AASHTO M 278. Polyethylene tubing must be connected with snap-on, screw-on, or wrap-around fittings and couplings under AASHTO M 252 or AASHTO M 294. 
[bookmark: _Toc399759138]68-2.02E  Underdrain Outlets and Risers
Underdrain outlets and risers must be fabricated from the same material as the underdrain pipe or from corrugated metal pipe. Do not mix aluminum and steel in the same installation except for covers and coupling band fastening hardware. Outlet and riser pipe and fittings must not be perforated.
Welded steel covers must be galvanized under section 75-1.02B after fabrication.
Welding workmanship and technique must be equal to the best practice in modern commercial shops.
Covers must be fitted and bolted onto the riser pipe or elbow.
[bookmark: _Toc277064930][bookmark: _Toc277065388][bookmark: _Toc282000368][bookmark: _Toc283800259][bookmark: _Toc285630997][bookmark: _Toc286398393][bookmark: _Toc289082305][bookmark: _Toc289250671][bookmark: _Toc289868279][bookmark: _Toc289868463][bookmark: _Toc290970497][bookmark: _Toc399759139]68-2.02F  Permeable Material
[bookmark: _Toc282000369][bookmark: _Toc283800260][bookmark: _Toc285630998][bookmark: _Toc286398394][bookmark: _Toc289082306][bookmark: _Toc289250672][bookmark: _Toc289868280][bookmark: _Toc289868464][bookmark: _Toc290970498][bookmark: _Toc399759140]68-2.02F(1)  General
Permeable material for use in backfilling trenches under, around, and over underdrains must consist of hard, durable, clean sand, gravel ,or crushed stone and must be free from organic material, clay balls, or other deleterious substances.
Permeable material must have a durability index of not less than 40.
Use Class 1 permeable material for underdrains unless the class or type of permeable material is specified in the special provisions.
At bridge abutments and wingwalls, use either Class 1 or Class 2 permeable material. Place filter fabric between Class 1 permeable material and backfill. No filter fabric is required with Class 2 permeable material.
[bookmark: _Toc282000370][bookmark: _Toc283800261][bookmark: _Toc285630999][bookmark: _Toc286398395][bookmark: _Toc289082307][bookmark: _Toc289250673][bookmark: _Toc289868281][bookmark: _Toc289868465][bookmark: _Toc290970499][bookmark: _Toc399759141]68-2.02F(2)  Class 1 Permeable Material
Alternative gradations within Class 1 permeable material are identified by types. Place one of the types specified for Class 1 permeable material.
The percentage composition by weight of Class 1 permeable material in place must comply with the gradation requirements shown in the following table:
	Class 1 Permeable Material
Gradation Requirements

	
	Percentage passing

	Sieve sizes
	Type A
	Type B

	2"
	--
	100

	1-1/2"
	--
	95–100

	3/4"
	100
	50–100

	1/2"
	95–100
	--

	3/8"
	70–100
	15–55

	No. 4
	0–55
	0–25

	No. 8
	0–10
	0–5

	No. 200
	0–3
	0–3



[bookmark: _Toc282000371][bookmark: _Toc283800262][bookmark: _Toc285631000][bookmark: _Toc286398396][bookmark: _Toc289082308][bookmark: _Toc289250674][bookmark: _Toc289868282][bookmark: _Toc289868466][bookmark: _Toc290970500][bookmark: _Toc399759142]68-2.02F(3)  Class 2 Permeable Material
The percentage composition by weight of Class 2 permeable material in place must comply with the gradation requirements shown in the following table:
	Class 2 Permeable Material
Gradation Requirements

	Sieve sizes
	Percentage passing

	1"
	100

	3/4"
	90–100

	3/8"
	40–100

	No. 4
	25–40

	No. 8
	18–33

	No. 30
	5–15

	No. 50
	0–7

	No. 200
	0–3



Class 2 permeable material must have a sand equivalent value of not less than 75.
[bookmark: _Toc282000372][bookmark: _Toc283800263][bookmark: _Toc285631001][bookmark: _Toc286398397][bookmark: _Toc289082309][bookmark: _Toc289250675][bookmark: _Toc289868283][bookmark: _Toc289868467][bookmark: _Toc290970501][bookmark: _Toc399759143]68-2.02F(4)  Class 3 Permeable Material
The percentage composition by weight of Class 3 permeable material in place must comply with the gradation requirements shown in the following table:
Class 3 Permeable Material
Gradation Requirements
	Sieve sizes
	Percentage passing

	1-1/2"
	100

	1"
	88–100

	3/4"
	52–85

	3/8"
	15–38

	No. 4
	0–16

	No. 8
	0–6



At least 90 percent by weight of Class 3 permeable material must be crushed particles as determined by California Test 205.
[bookmark: _Toc277064931][bookmark: _Toc277065389][bookmark: _Toc282000373][bookmark: _Toc283800264][bookmark: _Toc285631002][bookmark: _Toc286398398][bookmark: _Toc289082310][bookmark: _Toc289250676][bookmark: _Toc289868284][bookmark: _Toc289868468][bookmark: _Toc290970502][bookmark: _Toc399759144]68-2.02G  Filter Fabric
[bookmark: _Toc274575241]Filter fabric for use with underdrains must comply with section 96-1.02B.
At bridge abutments and wingwalls, filter fabric for underdrains must be Class A.
[bookmark: _Toc289868469][bookmark: _Toc290970503][bookmark: _Toc399759145]68-2.02H–68-2.02N  Reserved
[bookmark: _Toc277064932][bookmark: _Toc277065390][bookmark: _Toc281989178][bookmark: _Toc282000374][bookmark: _Toc283800265][bookmark: _Toc285631003][bookmark: _Toc286398399][bookmark: _Toc289082311][bookmark: _Toc289250677][bookmark: _Toc289868285][bookmark: _Toc289868470][bookmark: _Toc290970504][bookmark: _Toc399759146]68-2.03  CONSTRUCTION
Excavate trenches for underdrains, place filter fabric, install pipe, and backfill trenches with permeable material as shown. Where underdrains are installed in trenches outside the subgrade area, backfill the top 6 inches of the trench with structure backfill complying with section 19-3.
Join lengths of perforated steel pipe and perforated aluminum pipe with couplers.
Lay perforated pipe with the perforations down.
Solvent cementing of joints on perforated plastic pipe is not required.
Repair damaged galvanized surfaces under section 75-1.02B.
Underdrain outlets and riser covers must seat uniformly and not be subject to rocking.
Place perforated polyethylene tubing to line and grade in a close-fitting semicircular bedding groove formed in the bottom of the trench.
At bridge abutments and wingwalls:
1.	Install welded steel covers on underdrains terminating underground.
2.	Place permeable material in horizontal layers. Thoroughly consolidate permeable material along with and by the same methods specified for structure backfill in section 19-3. Ponding and jetting of permeable material or structure backfill adjacent to permeable material is not allowed.
3.	You may substitute permeable material for structure backfill material where the required width of backfill material adjacent to the neat lines of the permeable material as shown is approximately 1 foot or less.

[bookmark: _Toc277064933][bookmark: _Toc277065391][bookmark: _Toc281989179][bookmark: _Toc282000375][bookmark: _Toc283800266][bookmark: _Toc285631004][bookmark: _Toc286398400][bookmark: _Toc289082312][bookmark: _Toc289250678][bookmark: _Toc289868286][bookmark: _Toc289868471][bookmark: _Toc290970505][bookmark: _Toc399759147]68-2.04  PAYMENT
The payment quantity for pipe underdrain is the length measured parallel with the slope line. The payment quantity includes the length measured along the centerline of elbows, outlets and risers and the length of wyes, tees, and other branches to the point of intersection.
[bookmark: _Toc277064934][bookmark: _Toc277065392][bookmark: _Toc281989180][bookmark: _Toc282000376][bookmark: _Toc283800267][bookmark: _Toc285631005][bookmark: _Toc286398401][bookmark: _Toc289082313][bookmark: _Toc289250679][bookmark: _Toc289868287][bookmark: _Toc289868472][bookmark: _Toc290970506][bookmark: _Toc399759148]68-3  HORIZONTAL DRAINS
[bookmark: _Toc277064935][bookmark: _Toc277065393][bookmark: _Toc281989181][bookmark: _Toc282000377][bookmark: _Toc283800268][bookmark: _Toc285631006][bookmark: _Toc286398402][bookmark: _Toc289082314][bookmark: _Toc289250680][bookmark: _Toc289868288][bookmark: _Toc289868473][bookmark: _Toc290970507][bookmark: _Toc399759149]68-3.01  GENERAL
Section 68-3 includes specifications for constructing horizontal drains.
Section 61-2 does not apply.
[bookmark: _Toc277064936][bookmark: _Toc277065394][bookmark: _Toc281989182][bookmark: _Toc282000378][bookmark: _Toc283800269][bookmark: _Toc285631007][bookmark: _Toc286398403][bookmark: _Toc289082315][bookmark: _Toc289250681][bookmark: _Toc289868289][bookmark: _Toc289868474][bookmark: _Toc290970508][bookmark: _Toc399759150]68-3.02  MATERIALS
Horizontal drains must consist of nominal 1-1/2-inch, schedule 80 PVC plastic pipe complying with ASTM D1785. At your option, the type, grade, and design stress designation of the pipe must be 1120, 1220, 2110, 2112, 2116, or 2120 as specified in ASTM D1785. The plastic pipe must comply with the National Sanitation Foundation Standard No. 14 if the plastic pipe is used to conduct water for human consumption.
Slotted pipe must have 2 rows of slots. The rows must be in the longitudinal direction of the pipe and the slots must be cut in the circumferential direction of the pipe. The rows must be centered on 2 of the 3rd points, 120 degrees apart, of the pipe circumference. Each row of slots must comply with one of the configurations shown in the following table. The Engineer determines the configuration to be used.
	
Number of slots 
(±1 per linear foot)
	
Width of slot
(inch) 
	Minimum opening
per linear foot
(square inches) 

	22
	0.050
	1.00

	23
	0.020
	0.46

	46
	0.010
	0.46



Slots must be spaced uniformly along the pipe. The minimum opening is measured on the inner surface of the pipe.
Perforated pipe must have 3 rows of perforations with 1 row on each side of the pipe and the 3rd row on the top. The perforations must be 3/8 inch in diameter spaced at 3-inch centers with the top perforations staggered in relation to the holes on either side.
Fittings for the PVC plastic pipe must be schedule 80 Type II PVC solvent weld type fittings and must comply with ASTM D2467. You may use machined male and female ends instead of couplings.
Unslotted or unperforated PVC plastic pipe, approximately 3 to 30 feet in length, must be provided at the outlet of the drain. The Engineer determines the exact length of pipe.
[bookmark: _Toc277064937][bookmark: _Toc277065395][bookmark: _Toc281989183][bookmark: _Toc282000379][bookmark: _Toc283800270][bookmark: _Toc285631008][bookmark: _Toc286398404][bookmark: _Toc289082316][bookmark: _Toc289250682][bookmark: _Toc289868290][bookmark: _Toc289868475][bookmark: _Toc290970509][bookmark: _Toc399759151]68-3.03  CONSTRUCTION
The locations shown for horizontal drains are approximate. The Engineer determines the exact locations and placement sequence. Any ordered exploratory work is change order work.
Complete the installation of horizontal drains at a bench in an excavation slope before excavating more than 40 feet below the bench.
Furnish water required for drilling.
Drill horizontal holes to the designated lines and grades with rotary equipment capable of drilling 3 to 6-inch-diameter holes 600 feet long through soil and rock formations.
Install plastic pipe with pipe slots or perforations on top by pushing it into the hole or inserting it inside the drill rod then retracting the drill rod so that the drilled hole is cased for the full depth. Tightly plug the entrance end with a rounded or pointed extension that does not extend more than 0.5 foot beyond the end of the pipe.
During casing activity, cement plastic pipe together to form a continuous tube. Prevent telescoping and damage to plastic pipe during installation.
Identify each drain by securely attaching a permanent brass plate with a number assigned by the Engineer to the outlet end of the nonperforated pipe drain or by other permanent marking designated by the Engineer.
Tightly plug the annular space between the hole and the pipe with earth for a length of at least 2 feet at the outlet end of the drilled hole.
Connect the outlet end of the drain to the collector system by installing a pipe tee, pipe plug, street ell, and galvanized steel pipe or plastic pipe. The Engineer determines the length of the pipe.
Furnishing and installing a collector system is change order work.
During drilling activities, determine the drilled hole elevation at 100-foot intervals and the elevation at the upper end of the completed drain hole. You may take measurements by inserting tubes or pipes and measuring liquid levels or by other authorized methods.
Dispose of water used for drilling and water developed during drilling activities under section 13. Comply with the requirements of the RWQCB for nonstormwater discharges and the Department's Construction Site Best Management Practices (BMP) Manual for dewatering.
[bookmark: _Toc277064938][bookmark: _Toc277065396][bookmark: _Toc281989184][bookmark: _Toc282000380][bookmark: _Toc283800271][bookmark: _Toc285631009][bookmark: _Toc286398405][bookmark: _Toc289082317][bookmark: _Toc289250683][bookmark: _Toc289868291][bookmark: _Toc289868476][bookmark: _Toc290970510][bookmark: _Toc399759152]68-3.04  PAYMENT
The payment quantity for furnish and install drain pipe (horizontal drain) is the length measured (1) along the centerline of the pipe and (2) from the outlet end to the collector system.
The payment quantity for drill hole is the length measured along the centerline of the pipe for the length of the hole drilled, except the Department does not measure or pay for any hole drilled where the drain pipe cannot be installed for the full length of the drilled hole.
[bookmark: _Toc277064939][bookmark: _Toc277065397][bookmark: _Toc281989185][bookmark: _Toc282000381][bookmark: _Toc283800272][bookmark: _Toc285631010][bookmark: _Toc286398406][bookmark: _Toc289082318][bookmark: _Toc289250684][bookmark: _Toc289868292][bookmark: _Toc289868477][bookmark: _Toc290970511][bookmark: _Toc399759153]68-4  EDGE DRAINS
[bookmark: _Toc277064940][bookmark: _Toc277065398][bookmark: _Toc281989186][bookmark: _Toc282000382][bookmark: _Toc283800273][bookmark: _Toc285631011][bookmark: _Toc286398407][bookmark: _Toc289082319][bookmark: _Toc289250685][bookmark: _Toc289868293][bookmark: _Toc289868478][bookmark: _Toc290970512][bookmark: _Toc399759154]68-4.01  GENERAL
Section 68-4 includes specifications for constructing plastic pipe edge drains and edge drain outlets.
Edge drain outlets include:
1.	Outlet pipes, vent pipes, cleanouts, and Y-fittings at cleanout pipes
2.	Intermediate outlet connections between the couplings at each end of the curved section of the Y-fitting

Edge drains include cross drain interceptors at structure approaches, at end anchors or pressure relief joints, and at pavement teminals joining existing pavements.
Section 61-2 does not apply.
[bookmark: _Toc277064941][bookmark: _Toc277065399][bookmark: _Toc281989187][bookmark: _Toc282000383][bookmark: _Toc283800274][bookmark: _Toc285631012][bookmark: _Toc286398408][bookmark: _Toc289082320][bookmark: _Toc289250686][bookmark: _Toc289868294][bookmark: _Toc289868479][bookmark: _Toc290970513][bookmark: _Toc399759155]68-4.02  MATERIALS
[bookmark: _Toc277064942][bookmark: _Toc277065400][bookmark: _Toc282000384][bookmark: _Toc283800275][bookmark: _Toc285631013][bookmark: _Toc286398409][bookmark: _Toc289082321][bookmark: _Toc289250687][bookmark: _Toc289868295][bookmark: _Toc289868480][bookmark: _Toc290970514][bookmark: _Toc399759156]68-4.02A  General
Reserved
[bookmark: _Toc277064943][bookmark: _Toc277065401][bookmark: _Toc282000385][bookmark: _Toc283800276][bookmark: _Toc285631014][bookmark: _Toc286398410][bookmark: _Toc289082322][bookmark: _Toc289250688][bookmark: _Toc289868296][bookmark: _Toc289868481][bookmark: _Toc290970515][bookmark: _Toc399759157]68-4.02B  Pipe and Pipe Fittings
Pipe installed in trenches to be backfilled with asphalt treated permeable material must be PVC 90 degree C electric plastic conduit, EPC-40 or EPC-80, and must comply with NEMA TC 2.
All other edge drain pipe and edge drain outlets, vents, and cleanouts must be one of the following:
1.	PVC 90 degree C electric plastic conduit, EPC-40 or EPC-80, and must comply with NEMA TC 2.
2.	PVC plastic pipe, schedule 40 or schedule 80, and must comply with ASTM D1785. At your option, the type, grade, and design stress designation of the pipe may be 1120, 1220, 2120, 2116, 2112, or 2110 as specified in ASTM D1785.

Pipe must be straight end or bell end. Bell end sockets must comply with ASTM D2672 except for marking.
Pipe shown as slotted must have 3 rows of slots in the pipe. The rows must be in the longitudinal direction of the pipe and the slots must be cut in the circumferential direction of the pipe. The 3 rows must be spaced equally around the circumference of the pipe. Each row must have 22 ± 1 uniformly spaced slots per linear foot of pipe. The slots must be 0.045–0.065 inch wide and of a length to provide at least 2.00 square inches of slot opening per linear foot of pipe. Other suitable configurations of slots that provide drainage equal to or better than the above slot requirements may be used if authorized.
Fittings for PVC 90 degree C electric plastic conduit must comply with NEMA TC 3, and fittings for PVC plastic pipe must be socket-type fittings under ASTM D2467 for schedule 80 pipe and ASTM D2466 for schedule 40 pipe. Y-fittings must be shop fabricated from pipe as specified for the type of edge drain pipe installed. The fitting must provide an unobstructed passageway through both legs of the Y-fitting.
[bookmark: _Toc277064944][bookmark: _Toc277065402][bookmark: _Toc282000386][bookmark: _Toc283800277][bookmark: _Toc285631015][bookmark: _Toc286398411][bookmark: _Toc289082323][bookmark: _Toc289250689][bookmark: _Toc289868297][bookmark: _Toc289868482][bookmark: _Toc290970516][bookmark: _Toc399759158]68-4.02C  Treated Permeable Material
At your option, permeable material for edge drains must be asphalt treated permeable material or cement treated permeable material complying with section 29-1 for treated permeable bases.
[bookmark: _Toc262555319]Store, proportion, and mix treated permeable material under section 29-3.03C.
[bookmark: _Toc277064945][bookmark: _Toc277065403][bookmark: _Toc282000387][bookmark: _Toc283800278][bookmark: _Toc285631016][bookmark: _Toc286398412][bookmark: _Toc289082324][bookmark: _Toc289250690][bookmark: _Toc289868298][bookmark: _Toc289868483][bookmark: _Toc290970517][bookmark: _Toc399759159]68-4.02D  Filter Fabric
Filter fabric must comply with section 96-1.02B.
[bookmark: _Toc277064946][bookmark: _Toc277065404][bookmark: _Toc282000388][bookmark: _Toc283800279][bookmark: _Toc285631017][bookmark: _Toc286398413][bookmark: _Toc289082325][bookmark: _Toc289250691][bookmark: _Toc289868299][bookmark: _Toc289868484][bookmark: _Toc290970518][bookmark: _Toc399759160]68-4.02E  Miscellaneous
Concrete for splash pads must be constructed of minor concrete, except the concrete must contain at least 470 pounds of cementitious material per cubic yard.
Mortar placed where edge drain outlets and vents connect to drainage pipe and existing drainage inlets must comply with section 51-1.
Expansion type pressure plugs for cleanouts must seat firmly against the pipe lip and be one of the following:
1.	Expandable plugs manufactured from neoprene under section 51-2.04 with commercial quality stainless steel bolts and 2 hex nuts
2.	Commercial quality expandable duct plugs consisting of reinforced polypropylene rigid threaded plug with a commercial quality thermoplastic rubber sealing ring

Aggregate base for backfilling trenches in existing paved areas must comply with the materials specifications for Class 2 aggregate base, 3/4-inch-maximum gradation, under section 26-1.02B.
HMA for backfilling trenches must comply with section 39-1.15.
Outlet and vent covers must be commercial quality galvanized metal screens or grates approximately 1/2-inch mesh with PVC slip joint nut fittings.
[bookmark: _Toc290970519][bookmark: _Toc399759161]68-4.02F–68-4.02H  Reserved
[bookmark: _Toc277064947][bookmark: _Toc277065405][bookmark: _Toc281989188][bookmark: _Toc282000389][bookmark: _Toc283800280][bookmark: _Toc285631018][bookmark: _Toc286398414][bookmark: _Toc289082326][bookmark: _Toc289250692][bookmark: _Toc289868300][bookmark: _Toc289868485][bookmark: _Toc290970520][bookmark: _Toc399759162]68-4.03  CONSTRUCTION
Before excavating trenches for the installation of edge drains, outlets, vents, and cleanouts in existing paved areas, cut the outline of the paved areas to be removed to a neat line to a minimum depth of 2 inches with a power-driven saw or a wheel type rock cutting excavator. Cuts along the joint between existing asphalt concrete and existing concrete pavement are not required.
Remove concrete deposits that could occur along the lower edge of the concrete pavement in Type 1 installations.
Join pipe and fittings with commercial quality solvent cement and primer specifically manufactured for use with rigid PVC plastic pipe and fittings. The solvent cement and primer must be made by the same manufacturer. The color of the primer must contrast with the color of the pipe and fittings. Apply the solvent cement and primer under the manufacturer's instructions.
Spread treated permeable material when the atmospheric temperature is above 40 degrees F.
You may spread the treated permeable material in 1 or more layers.
Where edge drains are to be installed adjacent to asphalt treated permeable base, you may spread the lower 6 inches of asphalt treated permeable material in a separate operation, then spread the upper portion of the asphalt treated permeable material with the adjacent asphalt treated permeable base.
Place asphalt treated permeable material at a temperature of not less than 180 degrees F or more than 230 degrees F, except the temperature of asphalt treated permeable material spread with asphalt treated permeable base must comply with section 29 for spreading asphalt treated permeable base.
Compact asphalt treated permeable material spread with adjacent asphalt treated permeable base with the adjacent base and in the same way specified in section 29 for compacting the base. Compact all other layers of treated permeable material with a vibrating shoe-type compactor connected to the spreading device. The vibrating shoe-type compactor must be in operation when the material is being spread in the trench and must be turned off when the material is not being spread.
Cure cement treated permeable material that is not covered with HMA within 12 hours after compacting the permeable material by sprinkling the material with a fine spray of water every 4 hours during daylight hours or by covering the material with a white polyethylene sheet not less than 6 mils thick. Start the curing requirements at 7:00 a.m. on the morning following compaction of the cement treated permeable material and continue for the next 72 hours or until the material is covered with HMA, whichever is less. Do not spray the cement treated permeable material with water during the first 12 hours after compacting. You may cover the cement treated permeable material with the polyethylene sheet during the first 12 hours or before the start of the curing period.
Backfill and compact trenches in existing embankment areas with native material.
Aggregate base backfill must be spread and compacted by methods that produce a uniform base, firmly compacted and free from pockets of coarse or fine material.
Place Type A pavement markers as shown and under section 85 on paved shoulders or dikes at outlet, vent, and cleanout locations where authorized. The waiting period for placing pavement markers on new HMA surfacing does not apply.
Clean edge drain outlets, vents, and cleanout pipes during installation and remove obstructions after installation. Use a high-pressure, flexible hose with a nominal 1-inch-diameter nozzle containing flushing and propelling jets. Insert the hose into each edge drain outlet, vent, and cleanout pipe and push it through the pipe with a minimum 1,000 psig water pressure so that the entire edge drain system is penetrated by the flushing nozzle. At your expense, replace pipes found to be plugged, including replacement of treated permeable material, surfacing, and backfill materials.
Install outlet and vent covers at the end of each outlet pipe and vent pipe.
Dispose of surplus excavated material.
[bookmark: _Toc277064948][bookmark: _Toc277065406][bookmark: _Toc281989189][bookmark: _Toc282000390][bookmark: _Toc283800281][bookmark: _Toc285631019][bookmark: _Toc286398415][bookmark: _Toc289082327][bookmark: _Toc289250693][bookmark: _Toc289868301][bookmark: _Toc289868486][bookmark: _Toc290970521][bookmark: _Toc399759163]68-4.04  PAYMENT
The payment quantity for edge drain is the length measured along the centerline of the pipe with no deductions for gaps in edge drain pipe at outlets and vents.
The payment quantity for edge drain outlet is the length measured along the centerline of the pipe.
[bookmark: _Toc277064949][bookmark: _Toc277065407][bookmark: _Toc281989190][bookmark: _Toc282000391][bookmark: _Toc283800282][bookmark: _Toc285631020][bookmark: _Toc286398416][bookmark: _Toc289082328][bookmark: _Toc289250694][bookmark: _Toc289868302][bookmark: _Toc289868487][bookmark: _Toc290970522][bookmark: _Toc399759164]68-5  PERMEABLE MATERIAL BLANKET
Reserved
[bookmark: _Toc277064950][bookmark: _Toc277065408][bookmark: _Toc281989191][bookmark: _Toc282000392][bookmark: _Toc283800283][bookmark: _Toc285631021][bookmark: _Toc286398417][bookmark: _Toc289082329][bookmark: _Toc289250695][bookmark: _Toc289868303][bookmark: _Toc289868488][bookmark: _Toc290970523][bookmark: _Toc399759165]68-6  RESERVED
Reserved
[bookmark: _Toc277064951][bookmark: _Toc282161652][bookmark: _Toc283800284][bookmark: _Toc285631022][bookmark: _Toc286398418][bookmark: _Toc289082330][bookmark: _Toc289250696][bookmark: _Toc289868304][bookmark: _Toc289868489][bookmark: _Toc290970524][bookmark: _Toc399759166]68-7  GEOCOMPOSITE DRAIN SYSTEMS
[bookmark: _Toc277064952][bookmark: _Toc282161653][bookmark: _Toc283800285][bookmark: _Toc285631023][bookmark: _Toc286398419][bookmark: _Toc289082331][bookmark: _Toc289250697][bookmark: _Toc289868305][bookmark: _Toc289868490][bookmark: _Toc290970525][bookmark: _Toc399759167]68-7.01  GENERAL
[bookmark: _Toc277064953][bookmark: _Toc282161654][bookmark: _Toc283800286][bookmark: _Toc285631024][bookmark: _Toc286398420][bookmark: _Toc289082332][bookmark: _Toc289250698][bookmark: _Toc289868306][bookmark: _Toc289868491][bookmark: _Toc290970526][bookmark: _Toc399759168]68-7.01A  Summary
Section 68-7 includes specifications for constructing geocomposite drain systems.
Geocomposite drain includes filter fabric and plastic pipe.
[bookmark: _Toc277064954][bookmark: _Toc282161655][bookmark: _Toc283800287][bookmark: _Toc285631025][bookmark: _Toc286398421][bookmark: _Toc289082333][bookmark: _Toc289250699][bookmark: _Toc289868307][bookmark: _Toc289868492][bookmark: _Toc290970527][bookmark: _Toc399759169]68-7.01B  Definitions
Reserved
[bookmark: _Toc277064955][bookmark: _Toc282161656][bookmark: _Toc283800288][bookmark: _Toc285631026][bookmark: _Toc286398422][bookmark: _Toc289082334][bookmark: _Toc289250700][bookmark: _Toc289868308][bookmark: _Toc289868493][bookmark: _Toc290970528][bookmark: _Toc399759170]68-7.01C  Submittals
Submit a certificate of compliance for the geocomposite drain certifying that the drain produces the specified flow rate. The certificate must be accompanied by a flow capability graph for the geocomposite drain showing flow rates and the externally applied pressures and hydraulic gradients. Include verification by an authorized laboratory for the flow capability graph.
[bookmark: _Toc399759171]68-7.01D  Quality Assurance
Reserved
[bookmark: _Toc277064956][bookmark: _Toc282161657][bookmark: _Toc283800289][bookmark: _Toc285631027][bookmark: _Toc286398423][bookmark: _Toc289082335][bookmark: _Toc289250701][bookmark: _Toc289868309][bookmark: _Toc289868494][bookmark: _Toc290970529][bookmark: _Toc399759172]68-7.02  MATERIALS
[bookmark: _Toc277064957][bookmark: _Toc282161658][bookmark: _Toc283800290][bookmark: _Toc285631028][bookmark: _Toc286398424][bookmark: _Toc289082336][bookmark: _Toc289250702][bookmark: _Toc289868310][bookmark: _Toc289868495][bookmark: _Toc290970530][bookmark: _Toc399759173]68-7.02A  General
Filter fabric must be Class A.
[bookmark: _Toc277064958][bookmark: _Toc282161659][bookmark: _Toc283800291][bookmark: _Toc285631029][bookmark: _Toc286398425][bookmark: _Toc289082337][bookmark: _Toc289250703][bookmark: _Toc289868311][bookmark: _Toc289868496][bookmark: _Toc290970531][bookmark: _Toc399759174]68-7.02B  Geocomposite Drain
Geocomposite drain must comply with the specifications for geocomposite wall drain.
[bookmark: _Toc277064959][bookmark: _Toc282161660][bookmark: _Toc283800292][bookmark: _Toc285631030][bookmark: _Toc286398426][bookmark: _Toc289082338][bookmark: _Toc289250704][bookmark: _Toc289868312][bookmark: _Toc289868497][bookmark: _Toc290970532][bookmark: _Toc399759175]68-7.02C  Plastic Pipe
Plastic pipe must comply with the specifications for pipe for edge drains and edge drain outlets in section 68-4.
[bookmark: _Toc277064960][bookmark: _Toc282161661][bookmark: _Toc283800293][bookmark: _Toc285631031][bookmark: _Toc286398427][bookmark: _Toc289082339][bookmark: _Toc289250705][bookmark: _Toc289868313][bookmark: _Toc289868498][bookmark: _Toc290970533][bookmark: _Toc399759176]68-7.02D  Drainage Pads
Drainage pads must be constructed of minor concrete.
[bookmark: _Toc277064961][bookmark: _Toc282161662][bookmark: _Toc283800294][bookmark: _Toc285631032][bookmark: _Toc286398428][bookmark: _Toc289082340][bookmark: _Toc289250706][bookmark: _Toc289868314][bookmark: _Toc289868499][bookmark: _Toc290970534][bookmark: _Toc399759177]68-7.02E  Treated Permeable Base
Treated permeable base to be placed around slotted plastic pipe at the bottom of geocomposite drains must comply with section 29.
If asphalt treated permeable base is used, place the base material at a temperature of not less than 180 degrees F or more than 230 degrees F.
[bookmark: _Toc277064962][bookmark: _Toc282161663][bookmark: _Toc283800295][bookmark: _Toc285631033][bookmark: _Toc286398429][bookmark: _Toc289082341][bookmark: _Toc289250707][bookmark: _Toc289868315][bookmark: _Toc289868500][bookmark: _Toc290970535][bookmark: _Toc399759178]68-7.03  CONSTRUCTION
Install the geocomposite drain with the drainage void and the filter fabric facing the embankment. The fabric facing the embankment side must overlap at least 3 inches at all joints and wrap around the exterior edges at least 3 inches beyond the exterior edge. If additional fabric is needed to provide overlap at joints and wraparound at edges, the added fabric must overlap at least 6 inches and be attached to the fabric on the geocomposite drain.
Place core material manufactured from impermeable plastic sheeting having nonconnecting corrugations with the corrugations approximately perpendicular to the drainage collection system.
If the fabric on the geocomposite drain is torn or punctured, replace the damaged section completely or repair it by placing a piece of fabric that is large enough to cover the damaged area and provide at least a 6-inch overlap.
[bookmark: _Toc277064963][bookmark: _Toc282161664][bookmark: _Toc283800296][bookmark: _Toc285631034][bookmark: _Toc286398430][bookmark: _Toc289082342][bookmark: _Toc289250708][bookmark: _Toc289868316][bookmark: _Toc289868501][bookmark: _Toc290970536][bookmark: _Toc399759179]68-7.04  PAYMENT
Not Used
[bookmark: _Toc276641078][bookmark: _Toc277931624][bookmark: _Toc281988465][bookmark: _Toc282000159][bookmark: _Toc282000574][bookmark: _Toc285803113][bookmark: _Toc286409603][bookmark: _Toc287346953][bookmark: _Toc287946568][bookmark: _Toc287946605][bookmark: _Toc289264591][bookmark: _Toc289265087][bookmark: _Toc289687063][bookmark: _Toc289951753][bookmark: _Toc290034474][bookmark: _Toc290454364][bookmark: _Toc290454517][bookmark: _Toc399759180]68-8–68-15  RESERVED
