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Wood Sill Plate Anchor Bolt Capacity for In-plane Shear
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This guideline is developed by the Tri-chapter Uniform Code Committee and is intended to enhance regional consistency in application and enforcement of the Building Code.  Please verify acceptance of this guideline with your local building department prior to its application.


Background

The use of ACI 318 Appendix D to determine the capacity of wood sill plate anchor bolts in concrete has resulted in much smaller shear capacity values than were traditionally accepted prior to the adoption of the 2007 CBC.  Previously, the lateral shear capacity of wood sill plate anchor bolts was based upon values published in the NDS.  Wood sill plate anchor bolt failure in concrete was almost never observed or reported as the controlling failure mode during post-earthquake investigations of wood-framed buildings that utilized the NDS capacities in their design. Consequently, a testing program  consisting of 5/8” diameter anchor bolts in various size wood sill plates was funded by SEAONC and conducted by at the Simposn Strong-Tie lab in Stockton, California during 2009.  The results of this testing formed the basis for a code change proposal that was approved by the ICC Structural Committee during the October 2009 hearings in Baltimore.    The result of code change will be published in the 2012 edition of the IBC, in sections 1908.9.1 and 2305.1.2, and will explicitly allow wood sill plate anchor bolts published of 5/8 inch or smaller diameter to use the lateral design design values in NDS Table 11E without being checked against the provisions of ACI 318 Appendix D, when certain conditions of placement of the bolts with respect to adjacent concrete edges are met.
Code references:
Code Change S167-09/10 As Amended





Issues:

The use of ACI 318 Appendix D to determine the capacity of wood sill plate anchor bolts in concrete when resisting earthquake forces results in much smaller value than traditionally accepted shear values of bolts in wood members.  The smaller shear capacity values result in additional anchor bolts.  The use of the wood capacity values has historically been observed to result in adequate performance of sill plate anchor bolts in concrete when resisting earthquake forces.  The additional design effort to determine sill plate anchor bolt capacity using ACI 318 Appendix D and the cost of the additional bolts that result from that analysis does not appear to be warranted based upon recent in-plane shear testing of wood sill plate anchor bolts.
Proposed guidelines:
Adopt the following guideline that is identical to the wording approved in code change S167-09/10.

The following procedure may be used in the design of wood sill plate anchor bolts for forces parallel to the sill plate. 
For sill plates of 2x or 3x nominal thickness, the allowable lateral design for shear parallel to the grain of sill plate anchor bolts is permitted to be determined using the lateral design value for a bolt attaching a wood sill plate to concrete, as specified in AF&PA NDS Table 11E, provided the anchor bolts comply with all of the following:

1. The maximum anchor nominal diameter is 5/8 inches (16 mm);

2. Anchors are embedded into concrete a minimum of 7 inches (178 mm);

3. Anchors are located a minimum of 1-3/4 inches (45 mm) from the edge of the concrete parallel to the length of the wood sill plate; and

4. Anchors are located a minimum of 15 anchor diameters from the edge of the concrete perpendicular to the length of the wood sill plate.
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