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Evaluating the engineering properties of travertines and
their correlations - a case study: Baba-Hafez quarry of
Damghan

Abstract

To assess engineering characteristics of travertines, six travertine’s rock samples were selected from different
parts of Cheshmeh-Hafez quarry of Damghan and transferred to the laboratory. Mineralogical, physical and
mechanical properties of the rocks were determined in the laboratory. The selected travertines with different
colors are dominantly composed of calcite and aragonite. According to the results of physical tests, the
studied travertines have moderate density and low to moderate porosity. For this reason, the longitude wave
velocity is high and very high in these rocks. According to the mechanical properties such as point load
strength, punch shear strength and uniaxial compressive strength,, these rocks are classified as very strong,
moderately strong, and strong rocks, respectively. Finally, the empirical equations with acceptable
correlation coefficients were obtained using regression analysis between evaluated parameters. The
engineering parameters of these rocks are possible to evaluate with high accuracy from each other using
these equations.
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R2=10.99 ysat = 1.1128yary - 0.3006 Ydry=Ysat
R?=0.83 n =-13.879Gs + 36.611 Gs-n
Rz=0.62 N =-10.201yary + 27.93 Ydry-N
R?=0.66 Wa =-5.4185Gs + 14.073 Gs-Wa
R2=0.79 Wa =-5.0193yary + 13.02 Ydry-Wa
R2=0.73 Wa = -5.4553ysat + 14.23 Ysat-Wa
R2=0.82 UCS =-3.6614n + 43.005 n-UCS
Rz2=0.76 Isi0) = -0.96n + 12.077 Nn-ls(so)
R2=0.77 BTS =-0.9298n + 10.796 n-BTS

R? = 0.57 BPT = -0.5998n + 8.1948 n-BPT
R?=0.97 UCS =1.1917Hs - 4.8885 Hs-UCS
R2=0.94 Isis0) = 0.3183Hs - 0.6249 Hs-1s(s0)
R2=0.89 BTS = 0.2979Hs - 1.2484 Hs-BTS
R2=0.96 BPT =0.2322Hs - 0.5743 Hs-BPT
R2=10.79 UCS = 0.0051Vp + 0.4935 Ve-UCS
R2=0.68 Isi0) = 0.0013Ve + 1.175 Vb -Is(s0)
R?=0.88 BTS =0.0014Vp - 0.5361 Vp -BTS
R? = 0.56 BPT = 0.0009Ve + 1.1748 Ve -BPT
R2=0.94 UCS = 3.5768Isis0) - 1.3188 Iss0)-UCS
R2=0.92 UCS =3.679BTS + 2.0954 BTS-UCS
R2=0.89 UCS = 4.8089BPT - 0.2453 BPT-UCS
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