TIMBER STRUCTURES REQUIREMENTS

All timber to be used as structural members, including untreated timber as well as timber to be treated shall be manufactured and graded in accordance with the current edition of the Standard Grading Rules for Southern Pine Timber, of the Southern Pine Inspection Bureau. The timber shall meet the requirements of No. 1 grade or as otherwise specified in the Plans. 

For timber to be used for columns, sills, wheelguards, bulkhead, sheeting, bracing, fender wales, or any other purpose for which the grade is not specified otherwise, the specification grade shall be as follows: 


	Nominal Thickness
	Nominal Width
	Grade

	1 to 1.5 inches
	2 inches and wider
	No. 1 Boards

	2 to 4 inches
	2 inches and wider
	No. 1 Dimension

	5 inches and larger
	5 inches and larger
	No. 2 Timbers




All dimension lumber shall be S4S (surfaced four sides) and shall have the appropriate grade stamp.

All decking shall be S4S No. 1 KDAT and better and shall have the appropriate grade stamp.  Wood type shall be Southern Pine pressure treated with a minimum allowable fiber stress in bending of 1,200 psi and minimum Modulus of Elasticity of 1,600,000 psi.

See Section on TREATMENT REQUIREMENTS for all timbers identified as treated.

[bookmark: _GoBack]Handle treated timber with rope slings, without sudden dropping, breaking of outer fibers, bruising, or penetration of the surface with tools. Do not use cant dogs, hooks, or pike poles. 

Before treatment, cut and frame all timbers which are shown by the Plans to be furnished in special lengths or framed to detailed dimensions. Limit the cutting of treated timber to minor fitting which might be necessary and that is authorized by the Engineer. For all places where the surface is broken, by cutting or otherwise, thoroughly coat with the preservatives and by the methods specified in AWPA M4. 

The Contractor may drill holes in the field. For timbers originally treated with pentachlorophenol, creosote, creosote solutions, or waterborne preservatives, field treat all cuts, abrasions, bolt holes, and recesses that occur after treatment with two liberal applications of a compatible preservative in accordance with the requirements specified in AWPA Standard M4, Standard for the Care of Pressure-Treated Wood Products. 

Ensure that pile caps have full even bearing on all piles in the bent, and secure them to each pile by a 3/4 inch diameter drift bolt extending at least 9 inches into the pile. Where so shown in the Plans, cover the tops and ends of pile caps with 10 ounce, minimum weight, copper sheet meeting the requirements of ASTM B370 or 20 gauge hot-dip galvanized steel per AWPA M4. 
 
Attach the planks to each joist or nailing strip with at least two 8 inch nails or 6” lag screws for 3 inch planks. Use nails or screws that are at least 1/4 inch in diameter.  Lay the planks with the best side up and with adjacent edges in contact. Grade the planks as to thickness before laying, and lay the planks so that no two adjacent planks vary in thickness more than 1/8 inch. 

Bore holes for bolts, dowels, rods and lag screws to the diameters shown in the following table: 


	Hole use
	Hole diameter

	Drift Bolts and Dowels
	1/16 inch less in diameter than the bolt or dowel to be used

	Machine Bolts 
	same diameter as the bolt

	Rods
	1/16 inch greater in diameter than the rod

	Lag Screws
	not larger than the body of the screw at the base of the thread



 
All hardware, including bolts, drift pins, dowels, rods, nuts, washers, 
spikes, nails and all similar incidental metal items, necessary to complete the work in accordance with the details shown in the Plans shall be hot-dipped galvanized meeting ASTM A-153 requirements unless otherwise specified in the Plans.
 
Do not use aluminum in direct contact with treated wood. 
 
Use bolts of the sizes shown in the Plans with square heads and nuts and with screw threads that make close fits in the nuts. Upon completion of the installation, check all nuts for tightness, and cut off protruding bolt ends so that not more than 1/4 inch extends beyond the nut.

Perform countersinking wherever the heads of screws or bolts would otherwise interfere with the assembly of the work. Fill recesses formed by countersinking with hot asphalt. 

All screws fastening the decking to the stringers shall be recessed a minimum of 1/4” below the surface.

TIMBER PILING REQUIREMENTS
 
Piles shall be of timber which will stand the driving for which they are intended. They shall be sound and solid. Piling shall be cut from southern pine and contain at least 30% of summer wood. 

All piles shall be treated as specified in the Section on TREATMENT REQUIREMENTS.

Piles shall be cut above the ground swell, shall have a form taper, and shall not vary more than plus or minus 6 inches from the specified length. 

For piles up to 50 feet in length, the minimum tip diameter shall be 8 inches. For lengths in excess of 50 feet, a graduated reduction in tip diameter at the rate of 1 inch for each 10 feet of length in excess of 50 feet will be permitted. This reduction will correspond to 7 inch tips for 60 foot piles and 6 inch tips for 70 foot pile; at which length these allowable reductions shall cease. As an exception to the above, when so shown in the Plans, 7 inch diameter tips on timber piles less than 60 feet in length will be accepted. No piles shall have tips less than 6 inches in diameter. The maximum diameter at the cut-offs shall be 20 inches. 

A straight line drawn from the center of the butt to the center of the tip shall not, at any point, fall further away from the center of the pile than a distance equal to 1% of the length of the pile.

The surface of the pile shall not contain kinks greater than 1 inch in 5 feet, as measured 
by a straightedge. 

The pile shall be peeled soon after cutting. In the operation of removing the bark from the pile, not more than three annual rings of the solid wood shall be removed. All knots shall be trimmed close to the body of the pile. 

The diameter of sound knots shall not exceed one-third of the diameter of the pile at the point where the knot occurs.  A sound knot shall be defined as a knot which is solid across its face, is as hard as the surrounding wood and shows no indication of decay. It may vary in color from red to black and may contain a pith hole not more than 1/4 inch in diameter.  An unsound knot may or may not be as hard as the surrounding wood, but contains decay, and will be allowed only in accordance with the restrictions in ASTM D25. 

Any defect, or combination of defects, which would be more injurious than the maximum allowable knot will not be acceptable. 

Turpentine cuts will be allowed on all timber piles provided that no single cut shall exceed one-half of the circumference of the pile, and that the length of the cut shall not be more than 15% of the length of the pile. Piles to be used as outside piles in timber bents shall not have more than one turpentine cut. 
TREATMENT REQUIREMENTS
 
All structural timber, timber piling, timber posts and other wood products identified as treated shall receive a method of treatment in accordance with AASHTO M 133, or American Wood Protection Association (AWPA) Use Category System (UCS) - U1, with the exceptions and additions as specified herein. 

Above Ground or Ground Contact and Fresh Water Immersion Use: The treating of SYP lumber and timber for above ground or ground contact and fresh water immersion applications, shall be done with, Ammoniacal Copper Zinc Arsenate (ACZA), Copper Azole (CA), Micronized Copper Azole (MCA), Alkaline Copper Quat (ACQ), Micronized Copper Quat (MCQ), or CCA.

All timber and lumber items shall be treated in accordance with AWPA T1. 

ACQ, CCA, CA, MCA and ACZA shall be in accordance with the appropriate AWPA P Standard. MCA shall be in accordance with the appropriate ICC Evaluation Service (ICC-ES) ESR Report.

All pilings shall be treated in accordance with AWPA U1.

All structural timber shall be treated in accordance with AWPA U1.

Retention shall be determined by assay performed and certified by the treating company in accordance with the applicable AWPA standards. 

The penetration of the treatment shall be in accordance with AWPA T1. 

In handling of piles that have been treated with chromated copper arsenate (CCA) or ammoniacal copper zinc arsenate (ACZA), cable slings shall be used. Mechanical grabbers or pointed tools shall not be permitted. Rough or careless handing shall be avoided at all times. 

PILE DRIVING REQUIREMENTS

All pile driving equipment is subject to satisfactory field performance during and without dynamic testing. Hammers will be rated based on the theoretical energy of the ram at impact. Supply driving equipment which provides the required resistance at a blow count ranging from 3 blows per inch (36 blows per foot) to 10 blows per inch (120 blows per foot) at the end of initial drive, unless approved otherwise by the Engineer after satisfactory field trial. Ensure the hammer is capable of driving to a resistance equal to at least 2.0 times the factored design load shown in the Contract Documents, without overstressing the piling in compression or tension and without reaching or exceeding 20 blows per inch. When the Engineer determines the stroke height or bounce chamber pressure readings do not adequately determine the energy of the hammer, provide and maintain a device to measure the velocity of the ram at impact. Determine the actual hammer energy in the field so that it is consistent with the hammer energy used for each bearing capacity determination. When requested, submit to the Engineer all technical specifications and operating instructions related to hammer equipment. 

Variable energy air/steam hammers shall be capable of providing at least two ram stroke lengths. The short ram stroke length shall be approximately half of the full stroke for hammers with strokes up to 4 feet and no more than 2 feet for hammers with maximum strokes lengths over 4 feet. Operate and maintain air/steam hammers within the manufacturer’s specified ranges. Use a plant and equipment for steam and air hammers with sufficient capacity to maintain, under working conditions, the hammer, volume and pressure specified by the manufacturer. Equip the plant and equipment with accurate pressure gauges which are easily accessible to the Engineer. The Engineer will not accept final bearing on piles the Contractor drives with air/steam hammers unless the Contractor operates the hammers within 10% of the manufacturer’s rated speed in blows per minute, unless otherwise authorized by the Engineer. Provide and maintain in working order for the Engineer’s use an approved device to automatically determine and display the blows per minute of the hammer. 
 
Variable energy diesel hammers shall have at least three fuel settings that will produce reduced strokes. Operate and maintain diesel hammers within the manufacturer’s specified ranges. Determine the rated energy of diesel hammers using measured ram stroke length multiplied by the weight of the ram for open end hammers and by methods recommended by the manufacturer for closed end hammers. Provide and maintain in working order for the Engineer’s use an approved device to automatically determine and display ram stroke for open-end diesel hammers. Equip closed-end (double acting) diesel hammers with a bounce chamber pressure gauge, in good working order, mounted near ground level so the Engineer can easily read it. Also, submit to the Engineer a chart, calibrated to actual hammer performance within 30 days prior to initial use, equating bounce chamber pressure to either equivalent energy or stroke for the closed-end diesel hammer to be used. 

Variable energy hydraulic hammers shall have at least three hydraulic control settings that provide for predictable energy or equivalent ram stroke. Supply hammer instrumentation with electronic read out, and control unit that allows the Engineer to monitor, and the operator to read and adjust the hammer energy or equivalent ram stroke. When pressure measuring equipment is required to determine hammer energy, calibrate the pressure measuring equipment before use. 

Provide a capblock (also called the hammer cushion) as recommended by the hammer manufacturer. Use commercially manufactured capblocks constructed of durable manmade materials with uniform known properties. Do not use wood chips, wood blocks, rope, or other material which permit excessive loss of hammer energy. Do not use capblocks constructed of asbestos materials. Obtain the Engineer’s approval for all proposed capblock materials and proposed thickness for use. Maintain capblocks in good condition, and replace them when charred, melted, or otherwise significantly deteriorated. The Engineer will inspect the capblock before driving begins and weekly or at appropriate intervals determined by the Engineer based on field trial. Replace or repair any capblock which loses more than 25% of its original thickness, in accordance with the manufacturer’s instructions, before permitting further driving.

Provide a pile cushion that is adequate to protect the pile from being overstressed in compression and tension during driving. Use a pile cushion sized so that it will fully fill the lateral dimensions of the pile helmet minus one inch but does not cover any void or hole extending through the top of the pile. Determine the thickness based upon the hammer-pile-soil system. Obtain the Engineer’s approval for all pile cushions. Do not use materials previously soaked, saturated or treated with oil. Maintain pile cushions in good condition and replace them when charred, splintered, excessively compressed, or otherwise deteriorated to the point it will not protect the pile against overstressing in tension or compression. Protect cushions from the weather and keep them dry. Do not soak the cushions in any liquid.

Replace the pile cushion when the cushion is either compressed more than one-half the original thickness, begins to burn, or as directed by the Engineer after field performance.  Reuse pile cushions in good condition to perform all set-checks and redrives. Use the same cushion to perform the set-check or redrive as was used during the initial driving, unless this cushion is unacceptable due to deterioration, in which case use a similar cushion.
 
Provide a pile helmet suitable for the type and size of piling being driven. Use a pile helmet deep enough to adequately contain the required thickness of pile cushion and to assist in maintaining pile-hammer alignment. Use a pile helmet that fits loosely over the pile head and is at least 1 inch larger than the pile dimensions. Use a pile helmet designed so that it will not restrain the pile from rotating.
 
Provide pile leads constructed in a manner which offers freedom of movement to the hammer and that have the strength and rigidity to hold the hammer and pile in the correct position and alignment during driving. When using followers, use leads that are long enough and suitable to maintain position and alignment of the hammer, follower, and pile throughout driving.

Provide a fixed template, adequate to maintain the pile in proper position and alignment during driving with swinging leads or with semi-fixed leads. Where practical, place the template so that the pile can be driven to cut-off elevation before removing the template. Ensure that templates do not restrict the vertical movement of the pile. 
Supply a stable reference close to the pile, which is satisfactory in the opinion of the Engineer, for determination of the pile penetration. At the time of driving piles, furnish the Engineer with elevations of the original ground and template at each pile or pile group location. Note the highest and lowest elevation at each required location and the ground elevation at all piles.
 
Do not drive piles beyond practical refusal.

Drive piles to provide the bearing required for carrying the loads shown in the Plans. For all types of bearing piles, consider the driving resistance as determined by the methods described herein sufficient for carrying the specified loads as the minimum bearing which is accepted. Determine pile bearing using the method described herein. 

The Engineer may accept a driven pile when the blow count is generally the same or increasing and the minimum required bearing capacity obtained for 24 inches of consecutive driving. At the discretion of the Engineer, the driven pile may be accepted when driving has reached practical refusal in firm material. 

The Engineer will determine the number of blows required to provide the required bearing according to the methods described herein. Determine the pile bearing by computing the penetration per blow with less than 1/4 inches rebound averaged through 12 inches of penetration. When it is considered necessary by the Engineer, determine the average penetration per blow by averaging the penetration per blow through the last 10 to 20 blows of the hammer.
 
Practical refusal is defined as 20 blows per inch or less than one inch penetration, with the hammer operating at the highest setting determined by the Engineer and less than 1/4 inches rebound per blow. Stop driving as soon as the Engineer determines that the pile has reached practical refusal.

In the event that the Contractor has driven the pile to approximately 12 inches above cut-off without reaching the required resistance, the Engineer may require the Contractor to interrupt driving to perform a set-check. Provide an engineer’s level or other suitable equipment for elevation determinations to determine accurate pile penetration during the set-checks. In the event the results of the initial set-checks are not satisfactory, the Engineer may direct additional set-checks. The Engineer may accept the pile as driven when a set-check shows that the Contractor has achieved the minimum required pile bearing and has met all other requirements of this Specification.
 
Drive the piles in a sequence to minimize the effects of heave and lateral displacement of the ground. Monitor piles previously driven for possible heave during the driving of the remaining piles. When required by the Engineer, take elevation measurements to determine the magnitude of the movement of piles and the ground surface resulting from the driving process. Redrive all piles that have heaved 1/4 inches or more unless the Engineer determines that the heave is not detrimental to pile capacity. 

In the case that the Engineer determines that the safe bearing capacity of any pile is less than the required bearing capacity, the Contractor shall extract the pile and drive a pile of greater length.

Use Wave Equation Analysis for Piles (WEAP) programs to evaluate the suitability of the proposed driving system (including the hammer, follower, capblock and pile cushions) as well as to estimate the driving resistance, in blows per 12 inches or blows per inch, to achieve the pile bearing requirements and to evaluate pile driving stresses.  Use Wave Equation Analyses to show the hammer meets the requirements described above and maximum allowed pile stresses are not exceeded.  Ensure the maximum pile compression and tensile stresses measured during driving are no greater than 3.6 ksi.
 
All test piles shall have the same cross-section and type as the permanent piles shown in the Plans, in order to determine any or all of the following:

1. installation criteria for the piles.
2. nature of the soil. 
3. lengths of permanent piles required for the work.
4. driving resistance characteristics of the various soil strata.
5. amount of work necessary to obtain minimum required pile penetration.
6. ability of the driving system to do the work.

Because test piles are exploratory in nature, drive them harder (within the limits of practical refusal), deeper, and to a greater bearing resistance than required for the permanent piling. Drive test piles their full length or to practical refusal.  As a minimum, unless otherwise directed by the Engineer, do not cease driving of test piles until obtaining the required bearing capacity continuously, where the blow count is increasing, for 10 feet unless reaching practical refusal first.  Drive all test piles in the position of permanent piles at the designated locations.  Use the same hammer and equipment for driving test piles as for driving the permanent piles.  Also use the same equipment to redrive piles.

Provide the length of test piles shown in the Plans. The production pile lengths are based on information available during design and are approximate. The Contractor will determine final pile lengths in the field which may vary significantly from the lengths or quantities shown in the Plans. 

Ensure that the final position of the pile head at cut-off elevation is no more than 3 inches, or 1/6 of the diameter of the pile, whichever is less, laterally in the X or Y coordinate from the Plan position indicated in the Plans.
 
Contractor shall collect unused cut-off lengths remaining, and properly dispose of them off-site. 

ANCILLARY CONSTRUCTION SPECIFICATIONS

Furnish, install, maintain, and remove silt fences, in accordance with the manufacturer’s directions, these Specifications, the details as shown in the Plans. Use a geotextile fabric made from woven or nonwoven fabric, meeting typical industry and DISTRICT standards according to those applications for erosion control.

Install, maintain, and remove turbidity barriers to contain turbidity that may occur as the result of dredging, filling, or other construction activities which may cause turbidity to occur in the waters of the State. The Engineer will identify such areas. Place the barriers prior to the commencement of any work that could impact the area of concern. Install the barriers in accordance with the details shown in the Plans or as approved by the Engineer. Ensure that the type barrier used, and the deployment and maintenance of the barrier will minimize dispersion of turbid waters from the construction site meeting DISTRICT requirements.

Excavation consists of the excavation and the utilization or disposal of all materials necessary for the construction shown on the plans within the project limits.

All embankment shall be suitable for roadway construction and uniformly compacted by layer, using equipment that will achieve the required density, and as compaction operations progress, shape and manipulate each layer as necessary to ensure uniform density throughout the embankment meeting the satisfaction of the Engineer or DISTRICT Representative.

To restore disturbed areas, install performance turf using seed, hydroseed, bonded fiber matrix, or sod in all other areas. Maintain turf areas until final acceptance of all contract work.

Contractor shall maintain the access road in a condition sufficient to allow vehicular traffic during construction.  The DISTRICT will supplement this requirement with materials (I.e. shell/aggregate) during construction. The contractor shall provide any temporary slope grading necessary for its construction needs to complete the bridge.  
 
The DISTRICT will be responsible for any road restoration after construction along routes to access the Devils Creek bridge work site. Contractor may use the Levee Road route for work access using light trucks and Tanic Road for heavy load use if desired during the construction period. Both options will be discussed with potential bidders at mandatory pre-bid meeting. 
 
Bid Amounts


	Item
	Designation
	Unit of Measure
	Quantity
	Price

	Silt Fence 
	Staked
	Linear Feet
	
	$

	Turbidity Barrier 
	Floating and/or Staked
	Linear Feet
	
	$

	Excavation
	All Forms
	Lump Sum
	
	$

	Embankment
	Roadway
	Cubic Yards
	
	$

	Performance Turf
	
	Square Yards
	
	$




COST SAVINGS INITIATIVES
Bid documents will provide language that will allow the selected contractor to offer the DISTRICT an alternate design or construction options through the Cost Savings Initiative process.  This process would include the Contractor providing engineering signed and sealed plans for it proposed alternative.




