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ABSTRACT: The research aims at identifying the peaceful applications of nuclear 

radiation and its possible utilization on building materials, to improve its mechanical 

properties, the creation of new materials or testing their capability to endure nuclear 

radiation. In the first part the research studies the concept of nuclear radiation   and its 

advantages and disadvantages. It also studies, in this part the criteria of planning and 

design of nuclear building and the ways to choose the appropriate building materials.  

The third chapter in this part, discusses the peaceful applications of gamma rays on 

buildings materials  

In the second part (applied), the researcher has undertaken several experiments on one 

of the mostly used building materials “the polycarbonate panels “which was subjected 

to different doses of gamma rays. The relationship between the doses change and the 

properties of the building material was studied from the transmittance of light and 

heat points of view. The research reached a mechanism to test the materials resistance 

to radiation based on the results of the applied tests.                          .                                 

                                                                                                                        





 

مالخلاصة

وإعؽاغقةمادؿكداعفامماظـووياظؿعرفمسؾىماظؿطؾقؼاتماظلؾؿقةمظلإذعاعممإلىتفدفماظرداظةم

م مأو مالدقؽاغقؽقة مظؿقلينمخواصفا ماظؾـاء ممادؿـؾاطسؾىمعواد عدىمماخؿؾارعوادمجدؼدمأو

م.ظلإذعاعتحؿلمعوادماظؾـاءم

مالأولمؼدرسماظؾقثمعػاػقمم موؼدرسمصىمماظـوويمالإذعاعصىمالجزء م, موسقوبه وعقزاته

ػذامالجزءمأؼضامععاؼيرمتخطقطموتصؿقممالدـشاتماظـووؼةموطقػقةماخؿقارمعوادماظؾـاءم,ماعام

ماظػصلماظـاظثمعنمػذامالجزءمؼـاضشماظؿطؾقؼاتماظلؾؿقةملأذعةمجاعامسؾىمعوادماظؾـاءم.

ماظؿطورمعراحلمعنمطؿرحؾةمجاعاملأذعةماظلؾؿقةماظؿطؾقؼاتملدضؿونماظعؿلمػذامتطرقو

مواظعؿرانماظعؿارةمسؾىماغعؽاداتفامترصدمظؾؿفؿؿعاتموالدعقشيموالاغؿاجىماظؿؽـوظوجي

مؼدسمماظتيمالدلؿداعةماظؿـؿقةماسؿؾاراتمإرارمضؿنمتؽونمأنمؼؿطؾبموبماملهامالدصاحب

ماظذيمالدؿؽاعلمالددخلمآظقةمإلىمواظؿوصلمعؿطؾؾاتفامبينماظؿوازنمبؿقؼققمدورػا

موعـفاماظـاعقةماظؾؾدانمتحؿاجهموعامالإذعاعمتؽـوظوجقامععاؼشةمسؾىماظعؿلمطقػقةمؼراسى

ماػذموؼفؿممواظؿـؿوؼةمالإدارؼةمضدراتفامتواضعمعنمتعاغقهمعامععمعصر مإرارهمفيماظعؿلم

حقثمأدفؿتمأذعةمجاعامفيمماظؾـاءمبموادموسلاضؿفامجاعامأذعةمأػؿقةمبدرادةماظػؽري

ماظؿطورماظلرؼعمظؿؽـوظوجقامالدوادمبمامؼـادبمتطورماظؿؽـوظوجقامالحدؼـة.

أعامالجزءماظـاغيم)ماظؿطؾقؼي(مصؼدمضامماظؾاحثمبعؿلممجؿوسهماخؿؾاراتمسؾىماحدمعوادمم

مجاعامماظشائعة  اظؾـاء معنمأذعة ملجرساتممخؿؾػة ماظؾوظيمطربوغقتمظؿعرؼضفا وػىمأظواح

ماظضوءم مغػاذؼة مالدادةمعنمغاحقة مبينماظؿغيرمصىمالجرساتموخواصمػذه ماظعلاضة ودرادة

 والحرارةم.

اظتيمأصؾقتممالجاعىماظؿصـقعمظوحداتماظؾقؽيماظؿؼققممإعؽاغقةماظدرادةمػذهمفيموتم.

ماظلؾؾقةداخلماظؽؿلماظلؽـقةملدعالجةمالإخ موالآثار مسـدمطار ماظؿشغقلمغظاممغوعمخؿقارأم

مالدلؿوىم معن مأصضل م ماظرأدي مالدلؿوى مسؾى مالإذعاسقة ماظوحدات متصؿقم مأن وجد

مذاتقا,ولام معؤعـة ملأغفا مغؿقفة مالدصدر, معن ماظلؾؾقة موالآثار مالإخطار الاصؼىمفيمععالجة

ماظػراشاتمالمجاورةمظؾوحدةممظؾؿكارر,موالآثارماظلؾؾقةمطؿامفيماظوحداتمالأصؼقة.ممضتؿعر



 

مالأعنمواظؿشغقلماظطاضةموتوصيرمواظؾـاءماظؿشغقلمتؽؾػةمظؿؼؾقلمظؾؿؾـىماظؾقؽيأػؿقةماظؿؼققمم

مظؿؽاعلمواظؾقؽقةمالاضؿصادؼةماظـاحقةمعنمؼؿؿقزماظػـاءمسؾىميحؿوىماظذيمالدؾـىموانممبقؽقا

مظلأصرادمالحرطةمظلفوظةماظعؿلمعـارقمبينمواظػصلمالدؾـىمداخلماضةاظطمأغظؿة

 .ماظطوارئمومخارجمأغظؿةموتواصرموالدـؿجموالدعدات

مسؾىماظعؿؾقةمواظؿفاربمالدلاحظاتمعنممجؿوسةمسؾىماظعؿلملهذاماظرئقليماظطرحموؼؼوم

مبينمعشترطةمسلاضةمإلىمأدتمواظتيماظؾـاءمعوادمأحدموػومغقتوطربماظؾوظيمعـؿج

ملهذاملداموعواردػاماظؾقؽةمسؾىمالحػازمحقثمعنمالدلؿداعةمواظؿـؿقةمالإذعاعمتؽـوظوجقا

حقثمأثؾؿتمغؿائجممالدؾاغيمداخلماظطاضةمأغظؿةمتؽاعلمفيمتلاػممخواصمعنمالدـؿج

م.ماظؿفربةمأنمػـاكمسلاضةمدؾؾقةمبينمعـؿجماظؾوظيمطربموغقتموأذعةمجاعا

م ماظؿوصل متم مملاخؿقارمآظقةمإلىوضد مالدؼاوعة مالجزءممظلإذعاعالدواد مغؿائج مسؾى بـاء

ماظؿطؾقؼي

م

م

م

م

م

م

م

م

م

م



 

Abstract 

    The research aims at identifying that peaceful applications of nuclear 

radiation and its possible utilization on building materials, to improve its 

mechanical properties, the creation of new materials or testing their capability to 

endure nuclear radiation. 

     In the first part the research studies the concept of nuclear radiation and its 

advantages and disadvantages. It also studies, in this part the criteria of planning 

and design of nuclear building and the ways to choose the appropriate building 

materials.The third chapter in this part, discusses the peaceful applications of 

gamma rays on buildings materials  

     Work aims to familiarize the reader some peaceful applications of gamma 

radiation that serve the National Development and check the concept of 

sustainable development on the one side and works on the other side to get rid of 

some harmful effects on the environment, and access to a mechanism to provide 

criteria for the use technology of resistant materials for radiation in Egypt, and 

the advantage from developments of radiation technology in treatment of 

resistant materials for radiation in buildings in Egypt, and identify on chose 

criteria of material resistance for radiation, where that radiation technology are 

safety record is superior to any other technology                                                        

      In this study, the possibility of an environmental assessment of the 

gamma manufacturing facilities both when choosing the type of operating 

system, The selection of vertical radiation units is better in treatment the hazards 

and negative effects of the source, as it is self-contained, and the spaces adjacent 

to the radiation unit are not exposed to hazards, and the negative effects as in 

horizontal                                                                                                                    

      In the second part (applied), the researcher has undertaken several 

experiments on one of the mostly used building materials “the polycarbonate 

panels “which was subjected to different doses of gamma rays. The relationship 

between the doses change and the properties of the building material was studied 

from the transmittance of light and heat points of view                        .                    

                                                                                    . 

     The research reached a mechanism to test the materials resistance to 

radiation based on the results of the applied tests                                   .                   
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