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Summary Of Conclusions

Conclusions of this evaluation are summarized below. The entire report must be read to
understand all conclusions.

®» Qverall conclusion is that design of valley truss connections using two (2) 12d nails,
as specified on available design plan (S4.1), and per calculations (Feb 2007) by
engineer for builder, does not provide adequate level of design capacity to resist wind
uplift force required by the governing building code.

Key Conclusions

1. Required wind uplift capacity, per calculations performed for this report, based on
Exposure Category B and Zone 2 wind pressure per ASCE 7-20035, 1s 222 pounds (7:12
roof slope) and 322 pounds (6:12 roof slope).

2. Unless load testing demonstrates otherwise, allowable (design) uplift capacity for two (2)
12d nails is reasonably considered to be limited to 138 pounds maximum, for expected
variation of installation tolerances. This capacity 1s much less than required for most
valley truss conditions, even considering lower Zone 1 wind pressures that might be
applicable for roof surfaces outside of the Zone 2 "edge" strip along each side of the
ridge. For 6:12 roof slope, design uplift capacity of the double-nail connection is only
43% of required capacity.

3. Design (allowable) uplift capacity calculated using standard (code-specified) procedures
1s likely not conservative due to lack of accounting for various aspects that are not easily
included in the mathematical model. More reliable and conservative design capacity is
therefore best determined by load testing. Design capacity based on load testing must be
based on "failure" load (defined appropriately) divided by safety factor that is consistent
with general wood design standards.

4. Exposure Category C appears to be applicable only for a small number of houses along
north side of Route 278. However, further evaluation of site characteristics around
perimeter of the development should be performed. Required wind uplift capacity for
Exposure Category C 1s 274 pounds (7:12 slope) and 395 pounds (6:12 slope).

Determination Of Design Capacity

e

5. For the valley truss connection specified on design plans (S4.1), design uplift capacity of
connections with nails or screws must be calculated based on NDS provisions for
combined withdrawal and lateral load, not on "toenail" provisions. Nails installed from
low side of valley truss are effectively perpendicular to grain of the main truss top chord
and uplift force ({from valley truss) is applied at an angle with respect to the nail.
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