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Appendix A

Partial Derivatives Required for
Equation 3.14

This appendix consists of the partial derivatives necessary for calculating the tangent

modulus tensor as laid out in Section 3.5 and Equation 3.14. The equations from

which these derivatives are determined are all given in Chapter 3.
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∂Ri(ξ, θ)
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Note that as θ → 60◦, ∂Ri(ξ,θ)
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→ 0 while ∂θ
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→ ∞ and ∂θ
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→ ∞. Therefore, the

product ∂Ri(ξ,θ)
∂θ

∂θ
∂J2,3

should go to zero. However, due to numerical roundoff, this isn’t

guaranteed. Therefore, for θ ' 60◦, a linearization is used for this product.
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