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SECTION 00435 - PREFABRICATED VERTICAL DRAINS

(Follow all instructions and make all edits with “Track Changes” turned on. This Section is not published in the Oregon Standard. If there are no instructions [orange text] above a subsection, paragraph, sentence, or bullet, then include it in the project, unless the item(s) that are included in the subsection, paragraph, sentence, or bullet are not required on the Project and then they should be deleted. In general do not re-number or re-letter subsections when item(s) are deleted. Delete all orange text before preparing the final document. All other modifications to this Section will require ODOT Technical Resource and State Specifications Engineer approval.)

Section 00435, which is not a Standard Specification, is included in this Project by Special Provision.

Description

00435.00  Scope ‑ This Work consists of furnishing and installing prefabricated vertical drains at locations and according to details shown or directed.

Materials

00435.10  Drains ‑ Furnish new prefabricated vertical drains from the QPL or that meet the requirements of the Specifications.

00435.11  Core ‑ Furnish a continuous plastic core Material with grooved channels, a pattern of protruding studs, or mesh-type materials fabricated to promote drainage along the axis of the vertical drain. Furnish vertical drain Material meeting the requirements of ASTM D638 and ASTM D4716.

00435.12  Jacket ‑ Furnish the jacket Material meeting the following requirements:

Be a synthetic, nonwoven geotextile capable of resisting all bending, punching and tensile forces imposed during installation.
Not crack, peel or otherwise become damaged during installation.
Be sufficiently rigid when embedded to withstand lateral earth pressures and to ensure vertical flow capacity through the core.
Allow free passage of pore water to the core without passage of Soil material or piping.

Test the jacket material in both saturated and dry conditions. It shall conform to the following:

	Requirement
	Test	Specification	Minimum Value

	Grab Tensile	ASTM D4632	80 pounds
	Trapezoidal Tear	ASTM D4533	25 pounds
	Puncture Strength	ASTM D4833	50 pounds
	Burst Strength	ASTM D3786	130 psi
	Permeability	ASTM D4491	0.05 mm/sec.

00435.13  Assembled Drain ‑ Furnish assembled drains meeting the following requirements:

Be resistant against wet rot, mildew, bacterial action, insects, salts, acids, alkalis, solvents and any other significant ingredients in the groundwater.
Be band-shaped (rectangular Cross Section) with an aspect ratio (width divided by thickness) not exceeding 50.
Have a minimum equivalent diameter of 2 inches using the following definition of equivalent diameter:
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	Where:
	dw	=	diameter of a circular drain equivalent to the band shaped drain
	a	=	width of the band shaped drain
	b	=	thickness of the band shaped drain

00435.14  Acceptance Requirements ‑ Each shipment of prefabricated vertical drain materials shall be accompanied by a manufacturer's Quality Compliance Certificate according to 00165.35.

Submit three samples of any proposed splices for approval at least 21 Calendar Days before the installation of any drains.

Identify the drain materials with labels or tags that include the manufacturer's name, lot or control number, individual roll number and date of manufacture.

Equipment

00435.20  General ‑ Install prefabricated vertical drains using a mandrel or sleeve that:

Has a maximum cross-sectional area of 10 square inches.
Is sufficiently stiff to prevent wobble or deflection during use.
Protects the prefabricated vertical drain material from tears, cuts and abrasion during installation.
Has an anchor plate or similar arrangement at the bottom to prevent Soil from entering the drain during its installation, and to anchor the drain tip at the required depth at the time of withdrawal. Use anchors conforming to the dimensions of the mandrel or sleeve.

Construction

00435.40  Prefabricated Vertical Drain Installation Requirements:

(a)  Acquisition and Storage ‑ During shipment and storage, wrap the drain in heavy paper, burlap or similar heavy-duty protective covering and protect it from sunlight, mud, dirt, dust, debris and other detrimental substances.

Material damaged during shipping, unloading, storing or handling will be rejected.

(b)  Proposed Installation Details ‑ Submit full details on the material, Equipment, sequence and method proposed for prefabricated vertical drain installation to the Engineer for review at least 14 Calendar Days before beginning trial prefabricated vertical drain installation.

(c)  Trial Installation ‑ Before production installation of prefabricated vertical drains, demonstrate that material, Equipment and methods produce a satisfactory installation, at permanent installation sites. Install at least 5 trial drains totaling approximately 250 feet at locations designated.

(d)  Production Installations ‑ The Engineer's approval of the method or Equipment used to install the trial drains does not necessarily constitute acceptance for the remainder of the Project. If at any time the Engineer determines that the method of installation or Equipment does not produce satisfactory prefabricated vertical drains, alter the method or Equipment as directed to comply with the Plans and Specifications.

(e)  Installation Procedure ‑ Prefabricated vertical drains will be located, numbered and staked by the Engineer.

Preserve stakes and protect field instrumentation Equipment. Stakes and instrumentation damaged by the Contractor will be repaired or replaced by Agency forces. The cost of repair or replacement will be deducted from monies due the Contractor. Do not work in the affected area until repair or replacement has been made.
Locate the prefabricated vertical drains within 6 inches of the staked locations. Prefabricated vertical drains more than 6 inches from the staked locations, damaged or improperly installed, will be rejected and abandoned in place without payment. Replace rejected drains at no additional cost to the Agency.
Install prefabricated vertical drains in the presence of the Engineer's representative.
Provide the Engineer with a suitable means to determine the depth of the drains at any time during installation and the final length installed at each location.
Plumb Equipment for installing prefabricated vertical drains before installing each drain. Do not deviate from the vertical more than 0.2 foot in 10 feet during installation of the drains.
Install prefabricated vertical drains using a mandrel or sleeve inserted into the Soil using a continuous push static weight or vibration while keeping disturbance of the subsoil to a minimum. Installation by driving will not be allowed. Jetting techniques will be allowed only after receiving written approval from the Engineer. The mandrel or sleeve penetration rate shall normally be between 0.5 and 2 feet per second.
Install the prefabricated vertical drains from the designated working surface to the depth shown or as directed.
Perform the installation without damaging the drain while advancing or retracting the mandrel or sleeve. Alternately raising or lowering the mandrel while advancing will not be allowed. Retract the mandrel or sleeve after each drain is installed. Raising the mandrel will be allowed only after completing a drain installation.
Cut off completed prefabricated vertical drains neatly 1 foot above the designated working surface.

(f)  Obstruction Clearance Procedures ‑ Satisfactory installation may require clearing man-made or natural obstructions that prevent the proper insertion of the mandrel or sleeve and installation of prefabricated vertical drains.

Where obstructions are encountered:

Immediately notify the Engineer before completing the drain and before installing other drains.
Upon the Engineer's approval, attempt to install a drain adjacent to the obstructed location.
Based on the results of this attempt and when directed, attempt to install a second offset drain within 2 feet horizontally of the obstructed drain, or if directed, implement obstruction clearance procedures and install the drain at the specified location.

The Contractor may use augering, spudding or other approved methods to loosen the Soil and remove any obstruction material before installing prefabricated vertical drains. Do not penetrate more than 2 feet into the underlying compressible Soil.

If augering, use augers with a minimum outside diameter equal to the largest horizontal dimension of the mandrel sleeve, shoe or anchor, whichever is greatest. The maximum outside diameter of the auger shall not be more than 3 inches greater than the minimum outside diameter.

00435.41  Splicing ‑ Splice prefabricated vertical drain material by stapling to ensure structural and hydraulic continuity of the drain. Overlap the jacket and core a minimum of 6 inches at each splice.

A maximum of one splice per drain installed is allowed.

Measurement

00435.80  Measurement ‑ The quantities of prefabricated vertical drains and obstruction clearance will be measured on the length basis as follows:

(a)  Prefabricated Vertical Drains ‑ The length of drains will be the distance the installation mandrel tip penetrates below the specified surface plus the required cutoff length above the designated working surface.

(b)  Obstruction Clearance ‑ The length of obstruction clearance will be the length from the designated working surface at the time of installation to the depth penetrated by the auger or spud, or if directed, to the bottom of the obstruction.

Obstruction clearance will be measured for payment only when authorized by the Engineer.

Payment

00435.90  Payment ‑ The accepted quantities of Work performed under this Section will be paid for at the Contract unit price, per unit of measurement, for the following items:

		Pay Item	Unit of Measurement

	(a)	Prefabricated Vertical Drains	Foot
	(b)	Obstruction Clearance	Foot

Item (a) includes trial installations and splices.

Item (b) includes pre-augering, spudding or performing other acceptable methods to clear obstructions so that prefabricated vertical drains may be satisfactorily installed, including disposing of any surplus preaugered or obstruction clearance materials.

Payment will be payment in full for furnishing and placing all Materials, and for furnishing all Equipment, labor, and Incidentals necessary to complete the Work as specified.

No separate or additional payment will be made for:

unacceptable trial drain installations
drains that are not installed and anchored to the required depth
clearing obstructions caused by the Contractor or obstructions within 2 feet of the specified surface
prefabricated vertical drains placed in excess of the designed length unless additional lengths are directed by the Engineer
prefabricated vertical drains installed more than 6 inches from the staked location, damaged or improperly installed
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