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WITHDRAWAL STRENGTH OF GROOVED

NAILS IN PINE

Part 1 - Results and Analysis

G.F. REARDON

SUMMARY







 INTRODUCTION

Over the past eight or nine years the manufacturers of roofing materials have
significantly improved the capacity of fasteners used to secure roofing to
roof structure. It is now common for roofing fasteners or tile clips to be
tested for cyclone conditions by applying a series of load cycles. This
research is meant to ensure that the roofing remains securely anchored to the
house during a wind storm. However all that is really achieved is that the




2. TEST PROGRAMME
2.1 Details of Nails

Six different types of grooved nail were included in the programme. ATl were
nominally 75 mm long and had measured diameters varying from 3.1 to 3.75 mm

on the plain portion of the shank. The nails were supplied by Able Staples,
Bostitch, Jambro, National and Sidney Cooke. Two different types of Jambro
nail were included. Figure 1 shows the different nails. Both the National and
the Sidney Cooke najl were hand driven whereas the others were driven by nail-
ing guns supplied by the manufacturer.
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Number and length: 56 grooves in 44 mm

(b} Bostitch - power driven
Length: 75 mm from point to top of head
Diameters: 3.2mm at shank, 3.4 mm on grooves

Type of groove: annular, double
Number and length: 29 grooves in a section 20 mm from the start of

the point,7 mm plain shank, 18 grooves in next 14 mm.







2.2.2 Density

It has Tong been accepted that strength properties of timber are proportional

to density. Mack (1979) shows that average withdrawal loads for plain shank

nails and screws are also proportional to density, on a logarithmic basis. In

an earlier publication (Mack, 1978) he proposed revised 1imits for joint strength
! ) 2 b2y i . spaong . . C Ao

e
N




example Kingston and Risden (1961) measured air dry density samples from 46
different trees of plantation grown radiata pine as having a mean of 593 Kg/m3.
Bolza and Kloot (1963) measured samples from 78 trees to obtain a mean value
of 506 Kg/m3. TRADAC (1980) publish a value of 540 Kg/m3, from Queensland

Depaptpent of Forestry data Opewould oynect much clocar saracmant af maas
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200 GROOVED NAILS, INITIALLY GREEN TIMBER
—_— e e

WITHDRAWAL RESISTANCE (%}

Increase in holding power of grooved naills with time.
(After Mack.)

FIGURE 4

requires design values to be based on the lower result of immediate and delayed
tests, it was considered valid on the basis of these previous tests to disre-
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.pitch of grooves,
total Tength of grooves.

Depth of penetration is also a parameter affecting withdrawal resistance,

 E—— s i_ t T i gl b

TABLE 3
AVERAGE FAILING LOADS FOR DOUBLE NAILED JOINTS
















in Table 4 are the positions in ascending order from minimum to maximum

withdrawal load for each of the nail types in Caribbean pine, eg. for the







TABLE 5

RESULTS OF SCREWED JOINTS
(One 14 x 75 mm "Type 17" screw per joint)

radiata

Timber Average N1thdrawa] C. of V. one percentile
species . Load (kN (%) (kN}
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5.2 Design Loads for each Species

The design load calculated for each type of nail in each species is listed in
Table 6. This information could be used when the designer is sure that a
particular species of pine would be used, for example radiata pine in Adelaide.

TABLE 6
DESIGN LOADS FOR DOUBLE NAILED JOINTS
IN INDIVIDUAL SPECIES OF DRY PINE

Species Design Loads (kN)

of : '

pine Control | National | Sid Cooke | Bostitch | Able | Jambro 1} Jambro 2
radiata 0.34 0.92 1.45 0.80 -0.89 0.46 1.28
hoop 0.72 1.74 2.00 0.96 0.81 0.55 1.08
Caribbean | 0.40 1.30 1.90 0.98 0.78 {  0.29 1.58
slash 0.37 - 1.40 1.44 1.08 0.78 0.30 0.64
Toblolly 0.35 1.02 1.14 0.68 0.81 0.54. 1.00
s.p.f. 0.42 1.30 1.26 0.67 0.61 0.28 1.16
patula 0.32 1,03 0.99 0.58 0.87 0.50 1.08
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The trend of the design loads is similar to that of the average failure 1oads
ooke joint still shows up as the strongest, but
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IN STRENGTH GROUP JD4
(based on density range 475-520 kg/m3)
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Of the 132 sticks of seasoned pine used in these experiments, only 87 were
















results and derivation of design loads", Technical Report No. 2, James Cook
Cyclone Structural Testing Station.

Cyclone Structural Testing Station.










TABLE A3

WITHDRAWAL LOADS PER DOUBLE NAILED JOINT
OF SEASONED PINE SPECIES

NAILS: National, 2-75 x 3.75 mm

Stick | Withdrawal.Load (kN)} in pine species

Number ‘Hoop | Caribbean | Slash | Loblolly | SPF




TABLE A4

WITHDRAWAL LOADS PER DOUBLE NAILED JOINT
OF SEASONED PINE SPECIES

NAILS: Sidney Cooke, 2-75 x 3.75 mm













TABLE A8

WITHDRAWAL LOADS PER DOUBLE NAILED JOINT
OF SEASONED PINE SPECIES

NAILS: Jambro annular, 75 x 3.2 mm

Withdrawal Load (kN)} in pine species

Patuta




TABLE A9




