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Estimation of Yield strength and Slip Modulus for Helically
Threaded Nail Connection™!
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ABSTRACT

In the post-beam structure, the infilled light-frame construction provides most shear strengths.
Shear properties of the light-frame structure can be estimated from the shear properties of nailed
connection for the sheathings, and those of nailed connections can be done from nail bending
strengths. For the basic study to predict the yield strength and the slip modulus of a nailed
sheathing shear wall, those of a nailed joint were examined from nail bending strengths. To
estimate shear properties of a nailed connection, referenced bearing strength and bearing constant
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for the wood members and the experimental nail bending strengths of the helically threaded nail

were applied. The yield strength using the diameter at grooves instead of shank diameter was

well coincided with the experimental value, but the slip modulus was estimated much smaller.

The effective factors, specific gravity for the main member, withdrawal by nail head diameter

to the side member, and embedment and moment at the nail head were considered, and further

examinations are needed for the precise prediction of the nailed connections.

Keywords: nailed connection, yield strength, slip modulus, bearing strength, bearing constant, helically

threaded nail
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Table 1. Parameters of influence on the performance of nailed joints[8]

FA% - AT R

Materials and dimensions

Joint configuration

Loading conditions

Nail Joint member

Type Density Number of Nails per joint Kind of loading:
Size Friction Single, double, multiple shear static, repetitive, dynamic
Shape Shrinkage Member thickness Rate of loading and rate of
Surface Swelling Nail clinching deformation
Mechanical properties: Relaxation Pre-drilled holes Load duration

Ductility Moisture content End and edge distance Timber between assembly

Buckling resistance  Moisture content Spacing of nails and loading

Stiffness Mechanical properties:  Angle between nail axis and

Compressive strength
Embedding strength

Modulus of elasticity
Foundation modulus
Creep modulus

Flexural property
Tensile strength

wood surface or wood
orientation
Depth of penetration
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(a) Used nails
Fig. 1. Used nails and nail bending test.
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Table 2. Nail bending strengths by each nail type

Nail type BPrax (N) B (N) oy N/mmz) My (N-mm) K (N/mm) E (KN/mm)
Smooth (S) 359+17 183+10 946 4652 155+11 15511
Rough (R) 366+17 212+14 1101 5414 169+6 170+13

Legends : ﬁ’,.m, ng;imum load; P, yield load; g, yield strength; A4, yield moment; K bending stiffness; £ modulus of elasticity
or a nai

Table 3. Yield strengths for common nail and S-type nail
Yield strength, P, (MPa = N/mm?)

Species Nail diameter, d (mm) Common nail Stype nail Bt
My = 3393 N - mm M, = 4652 N - mm ‘
SPF 712 793 800

I — 309
Larch 750 837 850

* Experimental values sited at the reference(10]

St FFE Aotk GASHAA AT 2UY
of o8] Mgt ALl E BTFea EFre
Table 3 4 (1)oll oJef & ==} APg A 12 mme}t 16 mmell 3l 49 MPa A AI[11]5}]
[10/& eon], 2o 470 uje} Zzbe) Guw  Fo o7 APAES AP ozrE I et olrh
MELS 9 48 Aol 2Azte] 2l 4 ARG st o)t mAjske] 4 ol
FEUEe A SR ARAE230e  AE DA F G e $AH0R setd Al
EESIBRRE L 4&1 Ht 3303 N-mm  7F glgol WAL A, sk Ao s
£ Agaa, B AT A Stype YA A 2 A A5 sk A B dofok
Aol DA 4652 N - S A8ael 4a B EAL A 8] DA e el old A
shelry. Ao & Apolne) £ kel vl AR AghRE 22 Fetelof F& & gt A
al Aol Holun], ol Jubat g Ad  @avuE welUTE, SPRE Hvie dgdtel
Re foe] Mot FRAZRE Qe Ags 2R AU} e Aol daFe drelA 4
1 ERsbEAeR A8 ool ARk Fokd WE Sahe gholnE Syl deis i A Aolvk ol
oTHH). AoIT}. o el 7 K-8 Frrate] Thke shvie} )
FoA e 2ol 71E AFAT0 7 Ak 2u ARl dis AL RS Aste] AP
e Stypes) F/HER EUARE A8 g, ABeFe] nok PAS o FoIA =S Fofof &
ol2A UHE BARES dWEuY 53 A5e  glol, A VJRARE FEI] olgwojol & A
THEe Aow et AT AR % el
a7 el g gl ol FrhEel AEe
Agatolol gg & & YAk old@ AFL A2 3.3, REER HEA4
Ae|7h A SPRelA Felstor], S Gl %
o Ao Agkun e vl d3Ee ¢ 5 Table 4= 4 (3)e] ol3) A& JAAFE et
sleh. oleld dae deddel A4 APl A4 W Aem, AW viasgeh A9 42
) gH45 MP2)[21RTh b & ZFede] gg o RN oal FUshA et 44 99 F

— 528 —



Ar

Table 4. Estimated slip moduli and each component by Equation (3)

Ks (N/mm)

C* * ]* H*

/1*

Nail type

692 (SPF)
824 (Larch)

@**

0202 1936 1444 3019 471
1979 1449 473

0198

0094

0092

Smooth (S)
Rough (R)

3196

* Legends are referred to the equation (3), ** Slip modulus calculated from Equation (3),

*#* Referenced experimental value of slip modulus[10]
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