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 (7تكملة محاضرة )

( ٠مً ثسجت nٚجٛد ا١ٌّبٖ فٟ اٌطجمخ اٌصخش٠خ اٚ اٌزشثخ فبْ الاجٙبد اٌؼّٛدٞ )ػٕذ 

 ( ٚرصجح اٌّؼبدٌخ وبلارٟ:Pore water pressureضغظ ِبء اٌّسبَ )

                

(. effective normal stress( ٠ّسٝ الاجٙبد اٌؼّٛدٞ اٌفؼبي)n-Pwاٌّمذاس )ٚاْ 

رجذس الاشبسح اٌٝ اْ ٕ٘بٌه فحٛصبد اخشٜ ٌزحذ٠ذ ِمبِٚخ اٌمص فٟ اٌصخٛس ٚاٌزشثخ 

( ٚاٌفحص ػٍٝ ِىؼجبد Direct shear box testوفحص صٕذٚق اٌمص اٌّجبشش )

 (.Cube shear testاٌصخٛس)

Example 1: 

The results of triaxial load test for a limstone rock at a spesified 

depth in rock stratum, showhed that: 

# the normal stress=13.49 Mpa. 

#shear stress=9.75 Mpa. 

# cohession =1.17 Mpa. 

# angle of internal friction =40

 

If itsintendedto constructed an gravity dam in this site, what is the 

water pressure and the effective normal stress? 

Solution: 

                

                          

                           

Pw =3.26 Mpa 

eff. =(n-Pw) =13.49-3.26=10.23 Mpa. 
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8-1 Engineering Rock Mass Classification التصنيف الهنذسي للصخور  

 اٌصخٛس: رص١ٕفاٌغشض ِٓ 

 ِؼشفخ أٛاع اٌصخٛس اٌّزىٛٔخ فٟ اٌطج١ؼخ. -1

 ػّش اٌصخٛس أٞ اٌفزشح اٌز١ِٕخ ٌزىْٛ اٌصخٛس. -2

 رحًّ اٌصخٛس ٌلأحّبي اٌّسٍطخ ػ١ٍٙب. -3

٠ؼشف اٌزص١ٕف إٌٙذسٟ ٌٍصخٛس ػٍٝ أٗ رمس١ُ دساسخ سٍٛن اٌصخٛس رحذ رأص١ش 

 ٠ٚىْٛ ػٍٝ ٔٛػ١ٓ:الاحّبي 

1-According to Rock Strength and Modulus of Elasticity.  

:رجؼب ٌّمبِٚخ اٌصخٛس ِٚؼبًِ اٌّشٚٔخ 

 ٠Uniaxialزُ رٌه ػٓ طش٠ك ػًّ اخزجبس اٌضغظ احبدٞ اٌّحٛس غ١ش اٌّحصٛس 

compressive load test  ( ػٍٝ ػ١ٕخ صخش٠خ اسطٛا١ٔخ اٌشىً لطش٘بD ٚطٌٛٙب )

(L=2Dث )( ح١ش ٠ىْٛ لطش الاسطٛأخD=35 mm ,50mm or 75 mm ٠زُ رس١ٍظ ،)

( ٚفٟ ٘زٖ .PMax( ٠ٚحست ل١ّخ اٌحًّ اٌّسٍظ اٌّشافك ٌحذٚس اٌفشً أٞ )Pحًّ ثّمذاس )

 اٌحبٌخ فأْ:

      
     

 
 

 ( ِٓ اٌؼلالخ:Modulus Ratio)MRثؼذ رٌه ٠زُ حسبة ٔسجخ اٌّؼبًِ 

   
    

     

 

In which; 

Et50 is the tangential modulus at 50% of compression stress. 

 % ِٓ اجٙبد اٌضغظ.05ِؼبًِ اٌّّبس ػٕذ 
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Figure (8-1):Rock Strength and Modulus of Elasticity Test   

( ٠ّىٓ رحذ٠ذ صٕف اٌصخش ِٓ ح١ش لبث١ٍخ اٌزحًّ ult.(ٚ )MRاػزّبدا ػٍٝ ل١ّخ )

(Rock Strength( ٓاٌجذ١ٌٚ ِٓ )ػٍٝ اٌزٛاٌٟ.2-8ٚ  1-8 ) 

1)-Table(8 

Class A B C D E 

Description 
Very High 

Strength  

High 

Strength 

Medium 

Strength  
Low Strength  

Very Low 

Strength  

ult. 
(kg/cm2) 

>2250 1125-2250 562.5-1125 281.25-562.5 <281.5 

)2-Table(8 

Class Description  MR 
H High > 500 

M Medium 200-500 

L Low  <200 

 

 Describe a rock with (AM) index. 

The rock is very high strength [According to Table (8-1) …Class A 

with ult.> 2250 kg/cm
2
] and the medium modulus ratio [According 

to Table (8-2)….. Class M with MR(200-500)]. 

P

P

L

D





ult.

ult.
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2-Rock Quality Designation Index (RQD): 

 مؤشر تعيين جودة الصخرة(RQD) 

The Rock Quality Designation index (RQD) was developed by 

Deere (Deere et al 1967) to provide a quantitative estimate  ّٟرمذ٠ش و

of rock mass quality from drill core logs ٌٍىزً اٌصخش٠خ ِٓ سجلاد اٌحفش

 الاسبس١خ 

RQD is defined as the percentage of intact core pieces longer than 

100 mm in the total length of core.The core should be at least at 

(54.7 mm in diameter)and should be drilled with a double-tube core 

cylinder. 

ٍُِ  100ِٓ الاطٛي س١ٍّخ إٌٌسجخ اٌّئ٠ٛخ ِٓ اٌمطغ الأسبس١خ ( ثبٔٗ ا٠RQDؼشف اٌــــ )

 ٌٍؼ١ٕخ الاسبس١خ.فٟ اٌطٛي اٌىٍٟ 

The correct procedures formeasurement of the length of core pieces 

and the calculation of RQD are summarized in Figure 8-1. 
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 ( ٌزؼ١١ٓ جٛدح اٌصخشح.3-8ٔسزخذَ اٌجذٚي)

3)-Table (8 
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Example <2> 

The following data represent the uni-axial load test for rock 

specimen: 

Diameter of rock core =5cm 

Height of rock core = 10cm 

Load (kg) 1200 2000 3006 4002 4002 4805 3803 

Strain  0.05 0.08 0.13 0.20 0.28 0.32 0.37 

Plot [(kg/cm
2
) vs. %] curve, and calculate: 

1- ult. (kg/cm
2
 ِمبِٚخ اٌضغظ اٌمصٜٛ(

2- Modulus initial tangent ِٟؼبًِ اٌّشٚٔخ اٌّّبس الاثزذائ 

3-classify the rock according to rock strength and modulus of 

elasticity. 

Solution: 

  
 

 
   

  
 

 
               

  
 

 
 

For P=122 kg    
 

 
 

    

     
             . 

Stress, 

(kg/cm
2
) 

Strain, 
 % 

61.13 5 

101.88 8 

153.13 13 

203.87 20 

203.87 28 

244.78 32 

193.73 37 
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اػلاٖ ٚوّب ِج١ٓ فٟ الأفؼبي( ِٓ اٌج١بٔبد اٌّج١ٕخ فٟ اٌجذٚي -ٔمَٛ ثشسُ ِخطظ )الاجٙبد

 اٌشىً اٌزبٌٟ:

 

 

 

 :ِٓ اٌجذٚي اٚ اٌشسُ ٠ّىٓ ِلاحظخ اْ

 

 

 

 

 

 

 

 

ult. =244.78 kg/cm
2
 

 (:Modulus of initial tangentلإ٠جبد ِؼبًِ اٌّشٚٔخ اٌّّبس الاثزذائٟ)

  
  

  
 

  
       

      
               

ِٓ اٌّمبِٚخ  %50( ػٕذModulus of tangentلإ٠جبد ِؼبًِ اٌّشٚٔخ اٌّّبس )

 (:Et50%اٌمصٜٛ)
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For ult. =244.78 kg/cm
2
<281.5 kg/cm

2
(from Table8-1) the rock is 

class (E) very low strength. 

For MR=5<200 (from Table8-2) the rock is class (L) low modulus 

ratio. 

 the rock is classify as (EL)  

 

 


