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 ػ١ٍاء ػٍٟ زغٓاعُ اٌطاٌب:         اٌى١ٍت: إٌٙذعت                                       

  ِاصْ د٠ٛاْ ػبذاللهاعُ اٌّششف: د.  اٌمغُ: اٌّذٟٔ                                                

 اٌشٙادة: ِاخغخ١ش                                         أشاءاثاٌخخصص: 
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 اٌّماِٚت اٌؼاٌٟ باٌف١شٚعّٕج اٌّمٛاة اٌخشعا١ٔت ٌٍبلاطاث اٌّسذدة اٌؼٕاصش بطش٠مت اٌلاخطٟ  اٌخس١ًٍ

 . باٌف١شٚعّٕج حص١ٍسٙا اٌّؼاد اٚ ٚاٌّمٛاة اٌٛازذ الاحداٖ راث اٌّغٍست اٌخشعا١ٔت ٌٍبلاطاث الأسٕاء ٌغٍٛن ٔظش٠ت ٚ ػ١ٍّت دساعت حمذ٠ُ ٘ٛ اٌبسث ٘زا ِٓ اٌغشض اْ

(  اٌبلاطت اسحفاع ٍُِ 70 ػشض، 300ٍُِ طٛي، 1800ٍُِ) بابؼاد ِخخبش٠ا   ِغٍست خشعا١ٔت ٌبلاطاث ّٔٛرج ٚػششْٚ اثٕاْ فسص اٌبسث ٘زا ِٓ اٌؼٍّٟ اٌدضء ٠خضّٓ

 باعخخذاَ حص١ٍسٙا اػادة حُ بلاطاث ٚاسبغ حم٠ٛخٙا حُ اٌّغٍست اٌخشعا١ٔت اٌبلاطاث ٘زٖ ِٓ ػشش خّغت. اٌّغخخذِت الأشائ١ت اٌّٛاد ػٍٝ اٌفسٛصاث ِٓ عٍغٍت اٌٝ بالاضافت

 اٌّخغ١شاث اْ. حص١ٍسٙا اٌّؼاد اٚ اٌّمٛاة إٌّارج ِغ اٌّماسٔت ٌغشض اعاط وّٕٛرج ٚاػخبشث حم٠ٛت أٞ بذْٚ فسصٙا حُ ِغٍست خشعا١ٔت بلاطاث ثلاثت ٚ اٌف١شٚعّٕج

 ٌٍف١شٚعّٕج، الأضغاط ِٚماِٚت اٌغٍى١ت، اٌّشبىاث طبماث ػذد اٌف١شٚعّٕج، عّه اٌّخخٍفت، الاػّاق راث اٌؼ١ٕاث حم٠ٛت ٟ٘ اٌؼٍّٟ اٌدأب فٟ أػخّاد٘ا خشٜ اٌخٟ الاعاع١ت

 .اٌف١شٚعّٕج ٚطبمت اٌبلاطت ب١ٓ اٌباسد اٌّفصً حٛاخذ ٚ اٌف١شٚعّٕج ٚطبمٗ اٌبلاطت ب١ٓ اٌشبظ ٔٛع

 الاعٕاد بغ١ظ فضاء فٟ اٌبلاطاث خ١ّغ فسص حُ بالأسٕاء، فشٍٙا ٠ضّٓ بشىً حغ١ٍسٙا ٚحُ الابؼاد بٕفظ اٌبسث ٘زا فٟ اٌّغخخذِت اٌخشعا١ٔت اٌبلاطاث خ١ّغ صّّج

 .اٌبلاطاث ٘زٖ ِٕخصف فٟ حس١ًّ ٔمطخ١ٓ ٚبخغ١ٍظ

 الالصٝ اٌخسًّ ل١ّت فٟ ص٠ادة اٌٝ ادث اٌف١شٚعّٕج باعخخذاَ اٌخشعا١ٔت اٌبلاطاث حم٠ٛت ػ١ٍّت أْ اٌّخخبش٠ت إٌخائح ِٓ ػ١ٍٙا اٌسصٛي حُ اٌخٟ اٌؼ١ٍّت إٌخائح أظٙشث

 ازّاي فٟ اٌض٠ادة وأج ٚوزٌه اٌف١شٚعّٕج باعخخذاَ اٌّمٛاة غ١ش اٌخشعا١ٔت باٌبلاطاث ِماسٔت%( 17,3 -4,1) ب١ٓ ِمذاس٘ا ٠صً (Ultimate Loads) ٌٍبلاطاث ٌلأسٕاء

 (Deflection) ٌلأسشاف ػشضت الً حىْٛ باٌف١شٚعّٕج اٌّمٛاة اٌخشعا١ٔت اٌبلاطاث وْٛ اٌٝ بالاضافت ،%(34-2) ب١ٓ حخشاٚذ (First Cracking Loads) الاٚي اٌشك

 (% .20,9-5,1)ب١ٓ ِمذاسٖ ٠صً أسشاف اوبش ل١ّت فٟ إٌمصاْ واْ ز١ث اٌّمٛاة غ١ش اٌخشعا١ٔت اٌبلاطاث ِٓ ِث١ٍخٙا ِغ ِماسٔت

 باعخخذاَ اٌبلاطاث ٘زٖ ٚحصشف عٍٛن ػٓ ٚاٌخسشٞ ٌٍذساعت ػذد٠ت وٛع١ٍت الأبؼاد ثلاث١ت (Finite Elements) اٌّسذدة اٌؼٕاصش بٛاعطت اٌلاخطٟ اٌخس١ًٍ أعخؼّاي حُ

 زذ٠ذ ّٚٔزخت ػمذ، بثّا١ٔٗ ((Solid 65 ٔٛع ِٓ ػٕاصش باعخخذاَ ٚاٌف١شٚعّٕج اٌىٛٔىش٠ج ِٓ ولا ّٔزخت اخشث(.2011 ٌغٕت ػشش اٌشابغ الاصذاس ANSYS) اٌبشٔاِح

 بإٌغبٗ اِا. ٌف١شٚعّٕج الابؼاد اٌثلاث١ٗ اٌؼٕاصش داخً ((Smeared ِٛصع أٗ ػٍٝ لاعلان اٌخغ١ٍر زذ٠ذ افخشض فمذ بؼمذح١ٓ، ((Link 180ػٕصش باعخخذاَ ٌمضباْ اٌخغ١ٍر

 اٌّخغ١شاث اْ. اٌخشعا١ٔت اٌبلاطت حّاط عطر ٚ اٌف١شٚعّٕج غطاء حاَ سبظ ٚخٛد إفخشاض ٚحُ. ا٠ضا ػمذ بثّا١ٔٗ ((Solid185بؼٕاصش وأج فمذ اٌخس١ًّ صفائر ٌّٕزخت

 الأضغاط ِٚماِٚت اٌغٍى١ت، اٌّشبىاث طبماث ػذد اٌف١شٚعّٕج، عّه اٌّخخٍفت، الاػّاق راث اٌؼ١ٕاث حم٠ٛت ٟ٘ إٌظشٞ اٌدأب فٟ أػخّاد٘ا خشٜ اٌخٟ الاعاع١ت

 .اٌف١شٚعّٕج ٚطبمت بلاطت ب١ٓ اٌشبظ ٔٛع ٌٍف١شٚعّٕج،

 .اٌّخخبش٠ت إٌخائح ِغ خ١ذ احفاق راث ٚالاصازاث اٌشمٛق أّاط الاٚي، اٌشك ازّاي ، اٌمصٜٛ ٌلازّاي ل١ُ حؼطٟ  اٌّسذدٖ اٌؼٕاصش ّٔارج باْ ٚخذ

 NONLINEAR FINITE ELEMENT ANALYSIS OF REINFORCED CONCRETE SLABS 

STRENGTHENED BY HIGH STRENGTH FERROCEMENT AT TENSION ZONE 

This research presents an experimental and theoretical investigation of flexural behavior of reinforced concrete one-way 

slabs strengthened or repaired with ferrocement. 

The experimental work included testing of twenty two reinforced concrete slab specimens with dimensions 

(1800mmx300mmx70mm), fifteen of these slabs were strengthened, four slabs were repaired with ferrocement  and three 

specimen were tested without strengthening act as reference slabs (control) for comparing the performance of ferrocement 

strengthened or repaired slabs. The experimental variables considered in the test program include the effect of using 

ferrocement cover on the specimens of variable depths, ferrocement thickness, number of wire mesh layers (volume fraction of 

wire mesh reinforcement), compressive strength of ferrocement, connection method and existence of a cold joint. 

All the reinforced concrete slab specimens were designed of the same dimensions and reinforced identically to fail in flexure. 

All slabs had been tested in simply supported conditions subjected to two points load. 

The experimental results show that the ultimate loads and first cracking loads were increased by about (4.1-17.3%) and (2-

34%) respectively  for the slabs strengthened with ferrocement with respect to the unstrengthened reinforced concrete slab 

(control slab). 

Also, these strengthened slabs showed a lower deflection at corresponding loads than the unstrengthened reinforced concrete 

slab, the decrease in maximum deflections were about (5.1-20.9%) with respect to the control slab. 

Three-dimensional nonlinear finite element analysis has been used to conduct the numerical investigation of the general 

behavior of strengthened slabs. ANSYS (Version 14.0, copyright 2011) computer program was used in this work. Eight-node 

brick elements (SOLID65) were used to represent the concrete and ferrocement mortar, two-node (LINK180) element were used 

to model discrete representation of steel bar reinforcement within concrete, while  model the wire mesh reinforcement used as a 

volume ratio distributed within the ferrocement brick elements. Eight-node isoparametric brick elements (SOLID 185) were 

used to model the loading steel plate in the finite element analysis model. Perfect bond between the concrete surface and 

ferrocement cover was assumed. The main parameters of this work used ferrocement cover on the specimens of variable depths, 

ferrocemet thickness, compressive strength of ferrocement, number of wire mesh layers (volume fraction of wire mesh) and 

shear connectors on the behavior of slab specimens. 

The adopted finite element models were found to predict the ultimate strength, deflections, first crack loading and crack 

patterns in a reasonable agreement with the test results. 


