D&C  HTB/TPH/APG:hf


SECTION 061323
HEAVY TIMBER CONSTRUCTION

PREPARE THIS SECTION IN CONSULTATION WITH STRUCTURAL ENGINEER OR (FOR NON-STRUCTURAL APPLICATIONS) DESIGN ARCHITECT.  SPECIAL TYPES OF TIMBER, SUCH AS WOOD POLES, TIMBER PILES AND LOG CABIN CONSTRUCTION, ARE NOT INCLUDED IN THIS SECTION.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE

ADD TO OR DELETE FROM PARAGRAPHS BELOW AS REQUIRED.

A.
Rough Carpentry:  Section 061000.


B.
Glued Laminated Construction:  Section 061800.


C.
Finish Carpentry:  Section 062000.

1.02
DEFINITIONS


A.
Heavy timber construction is hereby defined to include wood members with thicknesses of 5 inches (nominal) or more.

1.03
REFERENCES


A.
Standards:  Except as otherwise indicated, comply with "Timber Construction Standards" AITC 100 and "Recommended Practice for the Erection of Structural Timber Framing"  AITC 105 by the American Institute of Timber Construction, as applicable to the Work required.


B.
Grading:  Provide timber graded by a recognized agency, with rules and service complying with requirements and recommendations of the American Lumber Standards Committee and PS 20.



1.
Use only pieces which bear the inspection service's grade mark, except do not apply inspection service grade mark on timber shown as exposed in the Work and without painted finish.  For exposed unpainted material, submit certificate of grade compliance, obtained from the mill for each shipment, directly to the Director's Representative at the site.

RETAIN BELOW IF TIMBER IS TO BE PRESERVATIVE TREATED.

C.
Preservative Treatment:  Comply with applicable U1 Standards of the American Wood-Preservers' Association (AWPA).



1.
Each piece of timber shall be stamped with the AWPA Quality Mark certifying compliance with the treatment standards specified, except do not apply AWPA Quality Mark on timber shown as exposed in the Work and without painted finish.

1.04
SUBMITTALS

DELETE PARAGRAPH BELOW IF ENGINEER/DESIGNER DOES NOT BELIEVE WE NEED THEM.

A.
Shop Drawings:  Show erection drawings.  Also show joint and connection details.


B.
Samples:

DELETE SUBPARAGRAPH BELOW IF APPEARANCE IS NOT IMPORTANT OR AMOUNT OF TIMBER IS SMALL.


1.
Timber:  24 inches long x full width and depth, showing range of variation to be expected in appearance of timber Work, including specified treatment, if any.  Samples will be reviewed for color, grain and texture only.  Compliance with other requirements is the responsibility of the Contractor.



2.
Sealer:  One pint, each type specified.



3.
Metal Connectors, Anchors and Accessories:  One of each type required, with specified finish.


C.
Quality Control Submittals:



1.
Preservative Treatment Certification:  Submit "Certificate of Treatment" by treating plant, for each shipment, indicating the species of lumber, tally, charge number, date treated, type of preservative used, and final net retention.

USE ABOVE WHERE PRESERVATIVE TREATED TIMBER IS AN INCIDENTAL ITEM.  USE BELOW WHERE PRESERVATIVE TREATED TIMBER IS A MAJOR ITEM OF WORK, WHERE TIMBERS ARE CRITICAL DESIGN ELEMENT OR WHERE TIMBERS WILL BE SUBJECTED TO ENVIRONMENTAL EXTREMES.


2.
Preservative Treatment Certification:  For each shipment, submit certification by an independent Quality Control Agency recognized by the AWPA, stating that treatment complies with specified standards.

USE BELOW WHEN FIRE-RETARDANT TREATMENT IS REQUIRED.


3.
Fire-Retardant Treatment Certification:  Submit certification by treating plant, for each shipment, stating that treatment complies with specified standards.

1.05
DELIVERY, STORAGE, AND HANDLING

DELETE PARAGRAPH BELOW IF "GREEN" TIMBERS ARE SPECIFIED; ALSO FOR ROUGH EXTERIOR WORK WHICH WILL NOT BE FINISHED (BEYOND TREATMENT, IF ANY).

A.
Keep timbers dry during fabrication, delivery, storage, handling and erection, until the building enclosure is completed to the extent necessary for protection from the weather.  Do not store in areas of either excessively high or excessively low relative humidity.


B.
Time the delivery and installation of timber Work to avoid extended on-site storage, and to avoid delaying the Work of other trades whose Work must follow the erection of timber Work.

1.06
PROJECT CONDITIONS

RETAINPARAGRAPH BELOW FOR MAJOR WORK.

A.
Installer shall examine supporting foundations or substructures to receive timber Work, and the conditions under which the Work is to be erected, and notify the Director's Representative in writing of conditions detrimental to the proper completion of the Work.  Do not proceed with the installation until detrimental conditions have been corrected.


B.
Obtain necessary information from fabricator concerning heating, ventilating and air conditioning limitations in the building after erection, in order to avoid damage or deterioration of the timber Work.

PART 2   PRODUCTS

2.01
MATERIALS


A.
General:  Comply with grading rules published by recognized grading agency for the species of timber used, as follows:

EDIT SUBPARAGRAPHS BELOW AS APPLICABLE.  SOME SPECIES (DOUGLAS FIR AND WESTERN RED CEDAR) ARE GRADED BY BOTH WCLIB AND WWPA.  INSERT OTHER AGENCIES FOR HARDWOOD, IF USED.  REFER TO AGENCY PUBLICATIONS FOR CHARACTERISTICS OF GRADING RULES, AND FOR OPTIONAL USE OF GRADES AND SPECIES IN SPECIFYING. "APPEARANCE" GRADES APPLY ONLY TO DIMENSION LUMBER AND TO GLUED LAMINATED TIMBER.


1.
RIS  - Redwood Inspection Service.



2.
SPIB - Southern Pine Inspection Bureau.



3.
WCLIB - West Coast Lumber Inspection Bureau.



4.
WWPA - Western Wood Products Association.


B.
Timber Species:

IF TIMBER IS TO BE TREATED, SPECIES SELECTION SHOULD BE COORDINATED WITH TYPE OF PRESERVATIVE.  SEE PARAGRAPHS 2.03 AND 2.04.IF ALL TIMBER IS ONE SPECIES OR ONE OPTION OF SPECIES, SPECIFY SPECIES BELOW; EDIT AS REQUIRED.  IF MEMBERS ARE OF DIFFERENT SPECIES, ADD "AS INDICATED ON THE DRAWINGS" TO THE ABOVE, AND DELETE ALL OF THE FOLLOWING SUB-PARAGRAPHS.


1.
Douglas Fir, Western Larch or Southern Pine, at fabricator's option.

ABOVE AND BELOW ARE EXAMPLES OF LIMITED AND SPECIFIC SPECIES REQUIREMENTS.  RETAIN ONE OR INSERT OTHER SPECIES.  CHECK AVAILABILITY IN ANY CASE.


2.
Hem-Fir (Hemlock or True Fir).



3.
California Redwood.



4.
Western Red Cedar.

OBTAIN GRADE FROM STRUCTURAL ENGR.  IF ALL ONE GRADE, SPECIFY GRADE AS FOLLOWS WITH APPROPRIATE GRADING AGENCY.  IF DIFFERENT GRADES REQUIRED, MODIFY PARAGRAPH BELOW TO READ "AS INDICATED ON THE DRAWINGS".

C.
Timber Grade:  For the species indicated, comply with the following grade (or grades if more than one species specified at fabricator's option):

INCLUDE "DENSE" AND/OR "(STRESS RATED)" WITH GRADE WHEN APPLICABLE.


1.
WWPA Grade:



2.
WCLIB Grade:



3.
SPIB Grade:



4.
RIS Grade:


D.
Moisture Content:



1.
Except as otherwise indicated, provide timber dried to a maximum moisture content of 19 percent, and include "S-DRY" or similar indication in grade marking or certification of grade.

NORMALLY STRUCTURAL TIMBER SHOULD BE "DRY".  HOWEVER, FOR EXTERIOR USE AND WET USE, AS WELL AS FOR MANY ROUGH USES, "GREEN" TIMBER (BELOW) MAY BE COMPLETELY SATISFACTORY.  USE DRY TIMBER WHERE TREATMENT IS REQUIRED.  IT IS NOT ECONOMICAL TO DRY TIMBER DOWN TO 15 PERCENT (MC-15), SO IT IS RARELY DONE.


1.
Except as otherwise indicated, provide timber which is unseasoned (moisture content may exceed 19 percent) and include "S-GRN" or similar indication in grade marking or certification of grade.


E.
Dressing:



1.
Provide timber which has been dressed on 4 sides (S4S) at the mill, prior to grading.  Comply with grade sizes.

USUALLY RETAIN ABOVE AND DELETE BELOW, EXCEPT WHEN ROUGH SURFACE TEXTURE IS DESIRED.  ROUGH SAWN SIZES WILL BE SLIGHTLY LARGER.


1.
Except as otherwise indicated, provide timber which is rough sawn (RGH-Tmb) (undressed) at the mill and at time of grading.  Comply with grade sizes.

DELETE FOLLOWING 2 PARAGRAPHS IF WORK IS COMPLETELY JOB-FABRICATED AND FINISHED UNDER SECTION 099101.

F.
Sealers:



1.
End Sealer:  Transparent colorless wood sealer, which is effective in retarding the transmission of moisture (both in and out) at cross-grain cuts in timber Work.



2.
Penetrating Sealer:  Translucent penetrating wood sealer, which will not interfere with application of wood stain and transparent finish, or paint finish, as indicated for the Work.  Refer to Section 099101 for required finishes.

NOTE:  IT MAY BE NECESSARY TO CLARIFY THE SCOPE OF METAL ACCESSORIES, WHICH ARE TIMBER WORK, BY NOTES ON THE DRAWINGS (BEARING PLATES, ANCHOR BOLTS, TIE RODS, ETC.).

G.
Metal Connectors, Anchors and Accessories:  Provide fabricated structural steel (ASTM A 36) shapes, plates and bars, welded into assemblies of the types and sizes indicated or, if not indicated, manufacturer's standard units for the timber sizes indicated, with steel bolts (ASTM A 307), lag bolts (FS FF-B-561) and other standard fasteners as required.



1.
Finish:  Except as otherwise indicated, finish each assembly and fastener prior to use by hand-tool cleaning (SSPC-SP 2), solvent cleaning (SSPC-SP 1), phosphate pretreatment (SSPC-PT 4), and painting with rust-inhibitive primer (FS TT-P-1757, Type II), 2.0 mils dry film thickness.

USUALLY RETAIN ABOVE FOR DRY USE AND MILD WET EXPOSURE. RETAIN BELOW FOR MORE SEVERE WET-USE.


2.
Finish each assembly and fastener unit with hot-dip zinc coating (ASTM A153).



3.
Finish each assembly and fastener unit exposed to treated wood with hot-dip zinc coating; ASTM A653, Class G-185. All metal hangers and framing anchors to be epoxy coated in addition to Class G-185 galvanizing.

2.02
FABRICATION


A.
Camber:



1.
Fabricate horizontal and angular members (units of less than 12 to 12 slope) with the natural convex bow (crown) up, so as to provide camber in the Work.

DELETE ABOVE IF IT IS LIKELY TO PRODUCE UNSATISFACTORY RESULTS (VISUAL SAG, PONDING, ETC. AND RETAIN BELOW.  MODIFY AMOUNT AND SHAPE OF CAMBER AS DESIRED. DELETE LAST SENTENCE ABOVE UNLESS "SAG" OF  BOTTOM SURFACES WOULD BE VISUALLY UNSATISFACTORY.  NOTE THAT FOR BEAM ACTION, BOTTOM TRIMMING WILL REDUCE THE EFFECTIVE DEPTH OF THE MEMBER.


2.
Where members are shown to be "Cambered", trim top surfaces from center to ends to provide either circular or parabolic camber, amounting to 1/180 of the span for the unloaded member, working each member with its natural convex bow (crown) up.  Trim bottom surface of each "Cambered" member to be parallel with top surface.


B.
Fabricate members by cutting and restoring exposed surfaces to match specified surfacing.  Pre-drill for fasteners and the assembly of units wherever feasible.  Machine sand exposed surfaces to remove planing or surfacing marks, finishing with No. 120 grit sand paper.

FOR TREATED TIMBER, DELETE ABOVE AND USE BELOW.  ALSO, FOR ROUGH UNFINISHED WORK, DELETE ABOVE AND BELOW, EXCEPT FOR ROUGH TREATED TIMBER, DELETE ABOVE AND MODIFY BELOW (DROP SURFACING AND SANDING).

C.
Shop Fabrication:  Where treatment of timber Work is indicated, fabricate members (cut, drill, surface and sand) prior to treatment, to the greatest extent possible.  After cutting, restore exposed surfaces to match specified surfacing and finish all exposed surfaces by machine sanding with No. 120 grit sandpaper.

2.03
PRESERVATIVE TREATMENT

SEVERAL FACTORS MUST BE CONSIDERED IN TREATING TIMBER, SUCH AS WOOD SPECIES, USE, AND TYPE OF DECORATIVE FINISH.  CONSULT AWPA U1 STANDARDS AND MANUFACTURERS LITERATURE TO DETERMINE CORRECT TREATMENT FOR USE REQUIREMENTS. EDIT PARAGRAPH BELOWTO MEET END-USE REQUIREMENTS. VERIFY COMPATIBILITY OF OIL-BORNE PRESERVATIVE WITH FINISHES TO BE APPLIED, IF ANY. OIL-BORNE TREATMENT IS PREFERABLE FOR DOUGLAS FIR/HEM-FIR/LARCH SERIES TIMBERS TO MINIMIZE CHECKING AND ENSURE ADEQUATE PENETRATION AND RETENTION.  MEMBERS MUST BE INCISED.

A.
Pressure treat fabricated timber members with oil-borne preservative in accordance with AWPA Standard P.



1.
Provide water repellent additive in preservative solution, complying with the standard.

RETAIN ABOVE FOR WORK WHICH IS TO RECEIVE NO OTHER FINISH. USUALLY RETAIN BELOW IF WORK IS TO RECEIVE A FINISH.


2.
Provide preservative treatment solution which is free of water repellents and other substances which might interfere with application of finishes indicated for the timber Work.

EDIT PARAGRAPH BELOW TO MEET END-USE REQUIREMENTS.  WATER-BORNE TREATMENT IS PREFERABLE WHERE STAIN OR PAINT IS TO BE APPLIED TO THE TIMBER WORK. WATER-BORNE TREATMENT IS PREFERABLE WHERE FINISHED PRODUCT WILL COME IN CLOSE HUMAN CONTACT.AVOID SPECIFYING ABOVE WATER-BORNE TREATMENT FOR DOUGLAS FIR/HEM-FIR/LARCH SERIES TIMBERS BECAUSE EXTREME CHECKING MAY RESULT.  SOUTHERN PINE IS VERY COMPATIBLE WITH WATER-BORNE TREATMENT.WHEN PRESERVATIVE TREATMENT IS NOT REQUIRED FOR ALL TIMBER WORK, RETAIN BELOW AND SHOW SCOPE ON DRAWINGS; OR DELETE BELOW AND INSERT A SCOPE PARAGRAPH, DESCRIBING THE LIMITS OF APPLICATION.

A.
Pressure treat fabricated timber members with water-borne preservative in accordance with AWPA Standard P.


B.
The scope of timber Work to receive preservative treatment (Trt-Wd) is shown on the Drawings.

FOREGOING PRESERVATIVE TREATMENT AND FOLLOWING FIRE-RETARDANT TREATMENT ARE NOT COMPATIBLE.  DO NOT SPECIFY BOTH FOR THE SAME WORK.  USE OF BELOW IS MOST UNUSUAL, SINCE MOST CODES RECOGNIZE A HIGH DEGREE OF FIRE SAFETY IN HEAVY TIMBER CONSTRUCTION.  FR-S TREATMENT USUALLY REDUCES STRENGTH AND DOES ADVERSELY AFFECT APPEARANCE IF NOT PAINTED.
2.04
FIRE-RETARDANT TREATMENT (FR-S)


A.
Pressure impregnate each fabricated timber member with fire-retardant chemicals in accordance with AWPA recommended practice C-20, to achieve a flame spread rating not higher than 25 for a 30-minute test complying with UL Test 723, NFPA Test 255 or ASTM E 84.

DELETE SUBPARAGRAPH BELOW IF NO FINISH REQUIRED


1.
Provide type of chemicals which will not bleed through finish or adversely affect bond of finish indicated for timber Work.



2.
After treatment, kiln dry timbers to an average moisture content of 19%.  Inspect each member and discard units which have been twisted, bowed, excessively checked, or otherwise adversely affected by treatment.

DELETE SUBPARAGRAPH BELOW UNLESS REQUIRED.


3.
Provide UL label on each unit treated, including "FR-S" rating.

USUALLY RETAIN BELOW, REGARDLESS OF OTHER VARIABLES, PARTICULARLY WHEN GREEN TIMBER IS USED, OR WHEN WORK IS EXPOSED TO WEATHER OR OTHER MOISTURE CONDITION.
2.05
END-CUT SEALING


A.
Immediately after end-cutting each member to final length, and after wood treatment (if any), apply a saturation coat of end sealer to ends and other cross-cut surfaces, keeping surfaces "flood-coated" for not less than 10 minutes.

CONSIDER RETAINING ARTICLE BELOW WHERE NEEDED TO KEEP THE WORK CLEAN DURING ERECTION, AND ALSO WHERE WORK IS NOT TO BE PAINTED. NOTE:  TIMBER IS USUALLY NOT FACTORY FINISHED, BUT COULD BE.  INSERT REQUIREMENT IF DESIRED.  ALSO, PROTECTIVE WRAPPING OF EACH MEMBER IS UNUSUAL, BUT COULD BE INSERTED, PARTICULARLY IF FACTORY FINISHED.
2.06
SEAL COAT


A.
After complete fabrication and surfacing of each unit, wood treatment (if any), and end-cut sealing, apply a heavy saturation coat of penetrating sealer on all surfaces of each unit, except for treated wood where the treatment has included a water repellent.

PART 3   EXECUTION

3.01
INSTALLATION


A.
General:  Comply with AITC 105.


B.
Cutting:  Avoid cutting (after fabrication) to the greatest extent possible.



1.
Coat erection cross cuts with end sealer.



2.
Where treated members must be cut during erection, apply a heavy brush coat of the same treatment solution to the cut surfaces in accordance with AWPA Standard M4.

DELETE PARAGRAPH BELOW FOR ROUGH WORK.

C.
Handle and temporarily support members with protective blocking and slings to prevent surface damage which will be visible after completion of the Work.


D.
Maintain expansion spaces as shown, and as required by applicable AITC standards.


E.
Repair damaged surfaces and finishes after completion of erection, or replace damaged members as directed where damage is beyond satisfactory repair.

END OF SECTION
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