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analysis. The thermal shock problem is studied to obtain the exact expressions for the 

displacement components, force stresses, temperature, couple stresses and microrotation. The 
distributions of the considered variables are illustrated graphically. Comparisons are made 

with the results predicted by both types of Green-Naghdi theory for different values of time. 

This is a preview of subscription content, IQs.iu to check access. 

References 

(1] AC Eringen and ES Suhubi Int. J. Eng. Sci.2 189 (1964) 

Articlt .fi22glt SchoJH 

(2] AC EringenJ. Math.J.fech . .15 909 (1966) 

(3] AC Eringen Foundations of l.ficropolar Themzoelasticity Course of LecL 23 (Springer: 

CISM) (1970) 

( 4 J W Nowacki Arch. Mech. Stosow.22 3 (1970) 

[5] MI A Othman and SY AhvaActa l.fech. Solida Sin.25 197 (2012) 

Articlt .G.22911 Scholar 

(6] MI A Othman and B Singh Int. J. Solids Struct.44 2748 (2007) 

(7] MI A Othman, \V M Hasona and EM Abd-Elaziz Can. J. Phys.92 149 (20.14) 

(8] MI A Othman, WM Hasona and EM Abd-ElazizJ. Comput. Theor. Nanosci . .12 2030 

(2015) 

(9] MI A Othman and I A Abbas Can. J. Phys.92 1269 (2014) 

At!.S. Articlt .622.gl1 Scholar 

( 10] AC Erin gen Ari. Kitabeui. l.1atbassi. Istanbul24 1 (1971). 

(11] AM ZenkourJ. Thermoplast.Compos. Mater.22 163 (2009). 

[12] DD Joseph and L Preziosi Rev. Mod. Phys.6141 (1990). 

AJ2S. Artidt -622911 Scholar 

[13] Y Sun, D Fang, M Saka and AK Soh,Int. J. Solids Struct.45 1993 (2008). 

Articl1 .G.22911 Scholar 

(14] MI A Othman and RS Tanta\viActaJ.fech.227 3571 (2016) 

MathSciN1t Articlt -622911 Scholu 

[ 15] M I A Othman and E M Abd-Elaziz Ind. J. Phys. (in press) (2018) 

(16] MI A Othman and ERM EdeebJ. Comput. Theor. Nanosci.13 294 (2016) 

Articlt -622911 Scholu 

[17] M Sheikholeslami and H B Rokrn Int. J. Heat Mass Transfer1..14 517(2017) 

Articlt .G.22.gle Scholar 

(18] M Sheikholeslami and H B Rokniint. J. HeatJ.fass Transfer-urt 288 (20.17) 

Artidt -622911 Scholu 

[19] M Sheikholeslami and H B. Rokni Comput. Methods Appl. Mech. Eng.3.17 419 (2017) 

[20] M Sheikholeslanti J. Mal. Liq.263 472 (2018) 

[ 21] M Sheikholeslami J. Mal. Liq.263 303 (2018) 

[ 22] M Sheikholeslami and H B Rokni J. Mol. Liq.254 446 (2018) 

Article !iwgl1 Scholar 

[ 23] M Sheikholeslami, SA Shehzad and FM Abbasi, Z Ll Comput. l.fethodsAppL Mech. 

Eng.338 491 (2018) 

�le Scholar 

[24] A E Green and PM NaghdiJ. Themz. Stress . .15 253 (1992) 

[25] A E Green and PM Naghdi J. Elast.31189 (1993) 

Article !iwgle Scholar 

[26] MI A Othman and YQ SongActaMech.184 189 (2006) 

Article -622911 Scholu 

[27] MI A Othman, AJahangir and A Nadia J. Braz. Soc. Mech. Sci. Eng.40 332 (2018) 

Article !iwgle Scholar 

(28] MI A Othman, RS Tantawi and EE 1i ErakiArch. Themzodyn.38 101 (2017) 

Al2S Artidt .G.22911 Scholar 

[29] MI A Othman, SY Atwa and RM Farouklnt. Commun. Heat l.1ass Transfer-36 857 

(2009) 

Article .622.gle Scholar 

[30] M Marin, RP Aganval and M I A Othman Comp. Mat. Cont.40 35 (2014) 

Download references .,&. 

Author information 

Affiliations 
Department ofMathen1atics, FacuJtyofScience, Zagazig University, P.O Box 44519, 

Zagazig, Egypt 

Mohamed I. A. Othman 

Department ofMathen1atics, FacuJtyofScience, Jazan University, Jazan, Saudi 

Arabia 

Abo-el-nour N. Ahd-alla 

1\-iinistry of Higher Education, Zagazig Higher Institute of Engineering and 

Technology, Zagazig, Egypt 

Elsayed M. Abd-Elaziz 

Corresponding author 
Correspondence to Mohamed I. A. Othman. 

HP
Highlight

HP
Highlight

HP
Highlight



Original Paper I Published· 19 April 2019 

Satellite and ground-based observation of pre 
earthquake signals-a case study on the Central Italy 
region earthquakes 
Yeokataoathao Nataraja.n El. Yad Bohrovski:t & �gey Shapin 

todian Journal of Phvsia 94. 2a1-291 c20201 I Cite this aoicle 
102 Accesses I 1 Crtations I Metrics 

Abstract 

The complexity in earthquake occurrences has forced scientists to adopt an interdisciplinary 

approach for the development short-term forecasting model. In this manuscript, the authors 

have presented an interdisciplinary scheme involving pre-earthquake signals like geo 

electrical measurements, relative humidity (RH) and outgoing longwave radiation (OLR). 

Prior to the occurrence of earthquakes, these parameters show exceptional deviation and 

indicate the nucleation of the earthquakes at the seismically active zones. Variations in the 

goo-electrical potential are observed prior to the occurrence of the earthquakes due to the 

physical and chemical interactions between hydrogen and Earth's interior, which in tum 

facilitates the migration of the H+ ions through the interior of the earth. Also, this migration 

process weakens lithosphere, which produces non-synchronous stress variations along the 

fault interface. Due to the increased stress, the radtoactfve radon comes out from the voids of 

the rocks, ionizes the atmospheric air, which leads to the release of latent heat, and can be 

observed in the form of anomalous drop in RH and rise in OLR. Prior to the occurrence of 

Central Italy region earthquakes of the year 2016 (J\f > 6.0), the above-mentioned parameters 

have shown a significant variation than ± 20 level. 
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