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ﺍﳋﺮﺳﺎﻧﺔ
ﺱ .ﻣﺎ ﺍﻟﺬﻱ ﻳﺴﺒﺐ ﺗﺼﻠﺐ ﺍﻹﺳﻤﻨﺖ ﺃﻭ ﺍﳋﺮﺳﺎﻧﺔ؟
ﺝ .ﺗﺼﻠﺐ ﺍﳋﺮﺳﺎﻧﺔ ﻳﺤﺪﺙ ﺑﺴﺒﺐ ﺍﻟﺘﻔﺎﻋﻞ ﺍﻟﻜﻴﻤﻴﺎﺋﻲ ﺑﲔ ﺍﳌﺎﺀ ﻭ ﺍﻹﺳﻤﻨﺖ )ﺍﻟﺘﻤﻴﻪ(  .ﻭ ﻃﺎﳌﺎ ﺗﻮﻓﺮ ﺍﳌﺎﺀ ﻓﻲ ﺍﳋﺮﺳﺎﻧﺔ ﻳﺴﺘﻤﺮ
ﺍﻻﺯﺩﻳﺎﺩ ﻓﻲ ﻫﺬﺍ ﺍﻟﺘﺼﻠﺐ ﻭ ﻓﻲ ﻗﻮﺓ ﺍﳋﺮﺳﺎﻧﺔ ﻟﺴﻨﻮﺍﺕ ﻭ ﻟﻜﻦ ﲟﻌﺪﻝ ﻣﺘﻨﺎﻗﺺ.
ﺱ .ﻣﺎ ﺍﳌﻘﺼﻮﺩ ﺑﺤﺮﺍﺭﺓ ﺍﻟﺘﻤﻴﻪ؟
ﺝ .ﻫﻲ ﺍﳊﺮﺍﺭﺓ ﺍﻟﺘﻲ ﺗﻨﺘﺞ ﻋﻦ ﺍﻟﺘﻔﺎﻋﻞ ﺍﻟﻜﻴﻤﻴﺎﺋﻲ ﺑﲔ ﺍﳌﺎﺀ ﻭ ﺍﻻﺳﻤﻨﺖ ﻭ ﺗﺴﺒﺐ ﺍﺭﺗﻔﺎﻋﺎ ﹰ ﻓﻲ ﺩﺭﺟﺔ ﺣﺮﺍﺭﺓ ﺍﳋﺮﺳﺎﻧﺔ.
ﺱ .ﻣﺎ ﺍﳌﻘﺼﻮﺩ ﺑـ " ﺷﻚ ﺍﳋﺮﺳﺎﻧﺔ" ﺃﻭ ﺍﻹﺳﻤﻨﺖ؟
ﺝ" .ﺷﻚ ﺍﳋﺮﺳﺎﻧﺔ" ﻫﻮ ﺗﺼﻠﺐ ﺍﳋﺮﺳﺎﻧﺔ ﺃﻭ ﺍﻹﺳﻤﻨﺖ ﻭ ﻓﻘﺪﺍﻥ ﺍﳌﺮﻭﻧﺔ ﺑﻌﺪ ﺍﺧﺘﻼﻁ ﺍﻻﺳﻤﻨﺖ ﻭ ﺍﳌﺎﺀ .ﻭ ﻫﻨﺎﻙ ﻭﻗﺘﲔ ﻟﻠﺸﻚ :
 ﻭﻗﺖ ﺍﻟﺸﻚ ﺍﻹﺑﺘﺪﺍﺋﻲ :ﻭ ﻳﺤﺪﺙ ﻣﺎ ﺑﲔ  ٢ﺇﻟﻰ  ٤ﺳﺎﻋﺎﺕ ﻭ ﻳﺪﻝ ﻋﻠﻰ ﺑﺪﺍﻳﺔ ﺗﺼﻠﺐ ﺍﳋﺮﺳﺎﻧﺔ. ﻭﻗﺖ ﺍﻟﺸﻚ ﺍﻟﻨﻬـﺎﺋﻲ :ﻭ ﻳﺤﺪﺙ ﻣﺎﺑﲔ  ٥ﺇﻟﻰ  ٨ﺳﺎﻋﺎﺕ ﻭ ﻳﺪﻝ ﻋﻠﻰ ﺃﻥ ﺍﳋﺮﺳﺎﻧﺔ ﻗﺪ ﺗﺼﻠﺒﺖ ﻟﺪﺭﺟﺔ ﳝﻜﻦ ﺃﻥ ﺗﺘﺤﻤﻞ ﻋﻨﺪﻫﺎﺑﻌﺾ ﺍﻷﺣﻤﺎﻝ.
ﺱ .ﻣﺎ ﻫﻮ ﺍﳌﻌﻴﺎﺭ ﺍﻟﺸﺎﺋﻊ ﻟﻠﺤﻜﻢ ﻋﻠﻰ ﺟﻮﺩﺓ ﺍﳋﺮﺳﺎﻧﺔ؟
ﺝ .ﻗﻮﺓ ﺿﻐﻂ ﺍﳋﺮﺳﺎﻧﺔ.
ﺱ .ﻣﺎ ﻫﻲ ﺍﻟﻮﺣﺪﺍﺕ ﺍﻷﻛﺜﺮ ﺍﺳﺘﺨﺪﺍﻣﺎ ﹰ ﻟﻠﺘﻌﺒﻴﺮ ﻋﻦ ﻗﻮﺓ ﺿﻐﻂ ﺍﳋﺮﺳﺎﻧﺔ؟
ﺝ - .ﺭﻃﻞ ﻋﻠﻰ ﺍﻟﺒﻮﺻﺔ ﺍﳌﺮﺑﻌﺔ )(psi
 ﻛﻴﻠﻮ ﻏﺮﺍﻡ ﻋﻠﻰ ﺍﻟﺴﻨﺘﻴﻤﺘﺮ ﺍﳌﺮﺑﻊ ) ﻛﻎ/ﺳﻢ ١٤,٢ = (٢ﺭﻃﻞ/ﺍﻟﺒﻮﺻﺔ ﺍﳌﺮﺑﻌﺔ ﻣﻴﻐﺎ ﺑﺎﺳﻜﺎﻝ ) = (MPaﻧﻴﻮﺗﻦ/ﻣﻠﻠﻴﻤﺘﺮ ﻣﺮﺑﻊ ) ١٤٥ = (N/mm²ﺭﻃﻞ/ﺍﻟﺒﻮﺻﺔ ﺍﳌﺮﺑﻌﺔﺱ .ﻣﺎ ﻫﻮ ﺍﻟﻌﺎﻣﻞ ﺍﻷﻛﺜﺮ ﺗﺄﺛﻴﺮﺍ ﹰ ﻋﻠﻰ ﻗﻮﺓ ﺍﳋﺮﺳﺎﻧﺔ؟
ﺝ .ﻧﺴﺒﺔ ﺍﳌﺎﺀ ﺇﻟﻰ ﺍﻹﺳﻤﻨﺖ )ﺃﻭ ﺍﳌﻮﺍﺩ ﺍﻹﺳﻤﻨﺘﻴﺔ( .ﻓﻜﻠﻤﺎ ﻗﻠﺖ ﻫﺬﻩ ﺍﻟﻨﺴﺒﺔ ﻛﻠﻤﺎ ﺯﺍﺩﺕ ﻗﻮﺓ ﺍﳋﺮﺳﺎﻧﺔ.
ﺱ .ﻣﺎ ﻫﻲ ﻧﺴﺒﺔ ﺍﳌﺎﺀ ﺇﻟﻰ ﺍﻹﺳﻤﻨﺖ؟
ﺝ .ﻫﻲ ﻭﺯﻥ ﺍﳌﺎﺀ ﻣﻘﺴﻤﺎ ﹰ ﻋﻠﻰ ﻭﺯﻥ ﺍﻹﺳﻤﻨﺖ ﺍﳌﺴﺘﺨﺪﻡ ﻓﻲ ﺍﳋﻠﻄﺔ ﺍﳋﺮﺳﺎﻧﻴﺔ.
ﻭ ﻓﻲ ﺣﺎﻝ ﻭﺟﻮﺩ ﺇﺿﺎﻓﺎﺕ ﺍﺳﻤﻨﺘﻴﺔ )ﻣﻌﺪﻧﻴﺔ( ﻣﺜﻞ ﺍﳌﺎﻳﻜﺮﻭﺳﻴﻠﻴﻜﺎ ،ﻓﺘﺴﺘﺨﺪﻡ ﻧﺴﺒﺔ ﺍﳌﺎﺀ/ﺍﳌﻮﺍﺩ ﺍﻹﺳﻤﻨﺘﻴﺔ.
ﺱ .ﻣﺎ ﻫﻮ ﺍﻟﻐﺮﺽ ﻣﻦ ﺇﺿﺎﻓﺔ ﺍﻟﻬﻮﺍﺀ ﺇﻟﻰ ﺍﳋﺮﺳﺎﻧﺔ؟
ﺝ .ﺍﻟﻐﺮﺽ ﻣﻦ ﺫﻟﻚ ﻫﻮ ﺯﻳﺎﺩﺓ ﻣﻘﺎﻭﻣﺔ ﺍﳋﺮﺳﺎﻧﺔ ﺍﳌﺘﺼﻠﺒﺔ ﻟﻌﻮﺍﻣﻞ ﺍﻟﺘﺠﻤﺪ ﻭ ﺍﻟﺬﻭﺑﺎﻥ ﻭ ﺑﺎﻟﺘﺎﻟﻲ ﺯﻳﺎﺩﺓ ﺩﳝﻮﻣﺔ ﺍﳋﺮﺳﺎﻧﺔ ﻓﻲ ﺍﳌﻨﺎﻃﻖ
ﺍﻟﺒﺎﺭﺩﺓ .ﻭﻧﻈﺮﺍ ﹰ ﻟﻌﺪﻡ ﻭﺟﻮﺩ ﻇﺎﻫﺮﺓ ﺍﻟﺘﺠﻤﺪ ﻭﺍﻟﺬﻭﺑﺎﻥ ﻓﻲ ﺍﳌﻤﻠﻜﺔ ،ﻓﺈﻥ ﺇﺿﺎﻓﺔ ﺍﻟﻬﻮﺍﺀ ﻟﻠﺨﺮﺳﺎﻧﺔ ﻻ ﻓﺎﺋﺪﺓ ﻣﻨﻬﺎ ،ﻭ ﻋﻠﻰ ﺍﻟﺮﻏﻢ
ﻣﻦ ﺫﻟﻚ ﻓﺈﻥ ﺑﻌﺾ ﺍﻟﻬﻴﺌﺎﺕ ﻣﺎ ﺗﺰﺍﻝ ﺗﻄﻠﺐ ﺇﺿﺎﻓﺔ ﺍﻟﻬﻮﺍﺀ ﻓﻲ ﻣﻮﺍﺻﻔﺎﺗﻬﺎ.
ﺱ .ﻣﺎ ﻫﻮ ﺗﺄﺛﻴﺮ ﺍﻟﻬﻮﺍﺀ ﺩﺍﺧﻞ ﺍﳋﺮﺳﺎﻧﺔ ﻋﻠﻰ ﻗﻮﺗﻬﺎ؟
ﺝ .ﺇﻥ ﻗﻮﺓ ﺍﳋﺮﺳﺎﻧﺔ ﺗﻀﻌﻒ ﺑﻨﺴﺒﺔ  ٪٥ﻟﻜﻞ  ٪١ﻣﻦ ﺍﻟﻬﻮﺍﺀ ﺍﳌﻀﺎﻑ .ﻓﻤﺜﻼ ﹰ ﻟﻮ ﺃﺿﻴﻒ  ٪٣ﻣﻦ ﺍﻟﻬﻮﺍﺀ ﺇﻟﻰ ﺧﺮﺳﺎﻧﺔ ﻣﺼﻤﻤﺔ
ﻟﺘﻜﻮﻥ ﻗﻮﺗﻬﺎ  ٤٠٠٠ﺭﻃﻞ/ﺍﻟﺒﻮﺻﺔ ﺍﳌﺮﺑﻌﺔ ،ﻓﺈﻥ ﺍﻟﻘﻮﺓ ﺍﳌﺘﻮﻗﻌﺔ ﺳﺘﻘﻞ ﺇﻟﻰ ﺣﻮﺍﻟﻲ  ٣٤٠٠ﺭﻃﻞ/ﺍﻟﺒﻮﺻﺔ ﺍﳌﺮﺑﻌﺔ.
ﺱ .ﻣﺎ ﺍﳌﻘﺼﻮﺩ ﺑـ )ﺗﻌﺸﻴﺶ ﺍﳋﺮﺳﺎﻧﺔ(؟ ﻭ ﻣﺎ ﺳﺒﺒﻪ؟
ﺝ .ﺗﻌﺸﻴﺶ ﺍﳋﺮﺳﺎﻧﺔ ﻫﻮ ﺃﺣﺪ ﺍﻟﻌﻴﻮﺏ ﺍﻟﺘﻲ ﺗﻈﻬﺮ ﻋﻠﻰ ﺳﻄﺢ ﺍﳋﺮﺳﺎﻧﺔ ،ﻭ ﺗﺘﻤﺜﻞ ﺑﻔﺮﺍﻏﺎﺕ ﻭﻋﺪﻡ ﻭﺟﻮﺩ ﺍﳌﻮﻧﺔ ﺍﻹﺳﻤﻨﺘﻴﺔ ﺑﲔ
ﺍﳊﺼﻰ .ﻭﻗﺪ ﲤﺘﺪ ﻫﺬﻩ ﺍﻟﻔﺮﺍﻏﺎﺕ ﻋﻤﻴﻘﺎ ﹰ ﻓﻲ ﺍﳋﺮﺳﺎﻧﺔ .ﻭﲢﺪﺙ ﻧﺘﻴﺠﺔ ﻋﺪﻡ ﺩﻙ ﺍﳋﺮﺳﺎﻧﺔ ﺑﺸﻜﻞ ﻛﺎﻑ ﺧﻼﻝ ﺍﻟﺼﺐ ،ﺃﻭ
ﻧﺘﻴﺠﺔ ﺳﻮﺀ ﺗﺪﺭﺝ ﺍﳊﺼﻰ ﻓﻲ ﺍﳋﻠﻄﺔ ﺧﺮﺳﺎﻧﻴﺔ ،ﺃﻭ ﺑﺴﺒﺐ ﺣﺠﻢ ﺍﳊﺼﻰ ﺍﻟﺰﺍﺋﺪ ﻋﻦ ﺍﳊﺠﻢ ﺍﳌﻄﻠﻮﺏ.

ﻣﻌﺎﳉﺔ ﺍﳋﺮﺳﺎﻧﺔ
ﺱ .ﻣﺎ ﺍﳌﻘﺼﻮﺩ ﲟﻌﺎﳉﺔ )ﺗﺮﻃﻴﺐ( ﺍﳋﺮﺳﺎﻧﺔ؟
ﺝ .ﺍﳌﻘﺼﻮﺩ ﺣﻤﺎﻳﺔ ﺍﳋﺮﺳﺎﻧﺔ ﻣﻦ ﻓﻘﺪﺍﻥ ﺍﻟﺮﻃﻮﺑﺔ ﻭ ﻣﻦ ﺍﳊﺮﺍﺭﺓ ﺍﻟﻌﺎﻟﻴﺔ ﻭ ﻫﺬﺍ ﺿﺮﻭﺭﻱ ﻻﺳﺘﻤﺮﺍﺭ ﺍﻟﺘﻔﺎﻋﻞ ﺍﻟﻜﻴﻤﻴﺎﺋﻲ ﺑﲔ ﺍﳌﺎﺀ ﻭ
ﺍﻹﺳﻤﻨﺖ )ﺍﻟﺘﻤﻴﻪ( ﺍﻟﺬﻱ ﺗﻌﺘﻤﺪ ﻋﻠﻴﻪ ﻗﻮﺓ ﺍﳋﺮﺳﺎﻧﺔ ﻭ ﺩﳝﻮﻣﺘﻬﺎ.
ﺱ .ﻣﺎ ﻫﻲ ﺍﻟﻄﺮﻕ ﺍﻟﺸﺎﺋﻌﺔ ﳌﻌﺎﳉﺔ ﺍﳋﺮﺳﺎﻧﺔ؟
ﺝ .ﺭﺵ ﺍﳋﺮﺳﺎﻧﺔ ﺍﳌﺴﺘﻤﺮ ﺃﻭ ﺇﻏﺮﺍﻗﻬﺎ ﺑﺎﳌﺎﺀ ﺇﻥ ﺃﻣﻜﻦ ،ﺗﻐﻄﻴﺔ ﺍﳋﺮﺳﺎﻧﺔ ﺑﺎﳋﻴﺶ ﺍﳌﺒﻠﻞ ﺃﻭ ﺍﻟﺮﻣﻞ ﻭ ﺗﺮﻃﻴﺐ ﺍﻟﻐﻄﺎﺀ ﺑﺎﺳﺘﻤﺮﺍﺭ،
ﺗﻐﻄﻴﺔ ﺍﳋﺮﺳﺎﻧﺔ ﺑﺄﻏﻄﻴﺔ ﺑﻼﺳﺘﻴﻜﻴﺔ )ﺍﻟﺒﻮﻟﻴﺜﻴﻠﲔ( ﺃﻭ ﺭﺵ ﺍﳋﺮﺳﺎﻧﺔ ﲟﻮﺍﺩ ﻣﻌﺎﳉﺔ ﻛﻴﻤﻴﺎﺋﻴﺔ.

ﺱ .ﻣﺘﻰ ﻳﺠﺐ ﺍﻟﺒﺪﺀ ﲟﻌﺎﳉﺔ )ﺗﺮﻃﻴﺐ( ﺍﳋﺮﺳﺎﻧﺔ؟
ﺝ .ﻳﺠﺐ ﺍﻟﺒﺪﺀ ﺑﺎﳌﻌﺎﳉﺔ ﻓﻮﺭ ﺍﻹﻧﺘﻬﺎﺀ ﻣﻦ ﺻﺐ ﻭ ﺗﺸﻄﻴﺐ ﺍﳋﺮﺳﺎﻧﺔ ﺍﻟﻄﺮﻳﺔ.
ﺱ .ﻣﺎ ﻫﻲ ﺍﳌﺪﺓ ﺍﻟﻼﺯﻣﺔ ﳌﻌﺎﳉﺔ ﺍﳋﺮﺳﺎﻧﺔ؟
ﺝ .ﻛﻠﻤﺎ ﻃﺎﻟﺖ ﻣﺪﺓ ﻣﻌﺎﳉﺔ ﺍﳋﺮﺳﺎﻧﺔ ﻛﺎﻧﺖ ﺍﻟﻨﺘﺎﺋﺞ ﺃﻓﻀﻞ .ﻭ ﻟﻜﻦ ﺃﻫﻢ ﻣﺮﺣﻠﺔ ﻫﻲ ﺍﳌﺮﺣﻠﺔ ﺍﳌﺒﻜﺮﺓ ﺑﻌﺪ ﺻﺐ ﺍﳋﺮﺳﺎﻧﺔ .ﻭ
ﺑﺸﻜﻞ ﻋﺎﻡ ﻳﺠﺐ ﺃﻥ ﺗﻜﻮﻥ ﺍﳌﻌﺎﳉﺔ ﺑﺸﻜﻞ ﻣﺘﻮﺍﺻﻞ ﳌﺪﺓ ﺳﺒﻌﺔ ﺃﻳﺎﻡ ﻋﻠﻰ ﺍﻷﻗﻞ ﺑﻌﺪ ﺍﻟﺼﺐ.

ﺍﻟﺮﻛﺎﻡ
ﺱ .ﻣﺎ ﻫﻮ ﺍﻟﺮﻛﺎﻡ؟
ﺝ .ﺍﻟﺮﻛﺎﻡ ﻋﺒﺎﺭﺓ ﻋﻦ ﺍﳊﺼﻰ ﻭ ﺍﻟﺼﺨﻮﺭ ﺍﳌﻜﺴﺮﺓ ﻭﺍﻟﺮﻣﻞ ﻭ ﺍﻟﺘﻲ ﺗﺨﻠﻂ ﻣﻊ ﺍﻹﺳﻤﻨﺖ ﻭ ﺍﳌﺎﺀ ﻟﺘﻜﻮﻳﻦ ﺍﳋﺮﺳﺎﻧﺔ .ﻭ ﻳﻘﺴﻢ ﺍﻟﺮﻛﺎﻡ
ﺇﻟﻰ ﺭﻛﺎﻡ ﻧﺎﻋﻢ )ﺍﻟﺮﻣﻞ( ﻭ ﻣﻘﺎﺳﻪ ﺃﻗﻞ ﻣﻦ ٥ﻣﻠﻢ ،ﻭ ﺭﻛﺎﻡ ﺧﺸﻦ ﻣﻘﺎﺳﻪ ﻣﻦ  ٥ﺇﻟﻰ  ٧٥ﻣﻠﻢ  .ﻭ ﻳﻜﻮﻥ ﺍﻟﺮﻛﺎﻡ ﻋﺎﺩﺓ ﻃﺒﻴﻌﻴﺎ ﹰ
)ﻣﺜﻞ ﺍﳊﺼﻰ ﻭ ﺍﻟﺮﻣﻞ( ﺃﻭ ﻧﺎﰋ ﻛﺴﺎﺭﺓ )ﻛﺎﻟﺼﺨﺮ ﻭ ﺍﳊﺼﻰ ﺍﳌﻜﺴﺮ(.
ﺱ .ﻫﻞ ﻣﻦ ﺍﻟﻮﺍﺟﺐ ﺃﺧﺬ ﻣﻘﺪﺍﺭ ﺍﻣﺘﺼﺎﺹ ﺍﻟﺮﻛﺎﻡ ﻟﻠﻤﺎﺀ ﺑﺎﻻﻋﺘﺒﺎﺭ ؟
ﺝ .ﻧﻌﻢ .ﻳﺠﺐ ﺗﻌﺪﻳﻞ ﻛﻤﻴﺔ ﺍﳌﺎﺀ ﺍﳌﻀﺎﻓﺔ ﻟﻠﺨﻠﻄﺔ ﺑﺤﺴﺐ ﻛﻤﻴﺔ ﺍﳌﺎﺀ ﺍﻟﺘﻲ ﳝﺘﺼﻬﺎ ﺍﻟﺮﻛﺎﻡ.
ﺱ .ﻣﺘﻰ ﻳﺘﻢ ﻏﺴﻞ ﺍﳊﺼﻰ ؟
ﺝ .ﻳﻐﺴﻞ ﺍﻟﺮﻛﺎﻡ )ﺍﳊﺼﻰ( ﻋﻨﺪﻣﺎ ﻳﺤﺘﻮﻱ ﻋﻠﻰ ﺷﻮﺍﺋﺐ ﻣﻦ ﺃﻣﻼﺡ ﺃﻭ ﻏﺒﺎﺭ ﺃﻭ ﻃﲔ ﺃﻭ ﺃﻱ ﻣﻮﺍﺩ ﺿﺎﺭﺓ ﺃﺧﺮﻯ ﻗﺪ ﺗﺆﺩﻱ ﺇﻟﻰ ﺍﻹﺿﺮﺍﺭ
ﺑﺎﳋﺮﺳﺎﻧﺔ.
ﺱ .ﻣﺎ ﻫﻲ ﻣﻘﺎﺳﺎﺕ ﺍﳊﺼﻰ ﺍﻟﺸﺎﺋﻌﺔ ﺍﻹﺳﺘﺨﺪﺍﻡ ﻓﻲ ﺍﳋﺮﺳﺎﻧﺔ ﻓﻲ ﺍﳌﻨﻄﻘﺔ؟
ﺝ .ﻫﻨﺎﻙ ﻣﻘﺎﺳﲔ  ٢٠ :ﻣﻠﻢ ) ("٤/٣ﻭ  ١٠ﻣﻠﻢ ). ("٨/٣
ﺱ .ﻣﺎ ﻫﻲ ﺧﻠﻄﺔ ﺍﻟﺴﻜﺮﻳﺪ ؟
ﺝ .ﻫﻲ ﺧﻠﻄﺔ ﺧﺮﺳﺎﻧﻴﺔ ﻋﺎﺩﻳﺔ ﻳﻜﻮﻥ ﻓﻴﻬﺎ ﺃﻛﺒﺮ ﻣﻘﺎﺱ ﻟﻠﺤﺼﻰ  ١٠ﻣﻠﻢ ) ،("٤/٣ﺃﻱ ﺃﻧﻪ ﻻ ﻳﻮﺟﺪ ﺣﺼﻰ ﲟﻘﺎﺱ  ٢٠ﻣﻠﻢ
) ("٤/٣ﻓﻲ ﻫﺬﻩ ﺍﳋﻠﻄﺔ.

ﺍﳌﻮﺍﺩ ﺍﳋﺎﻡ ﺍﻷﺧﺮﻯ
ﺱ .ﳌﺎﺫﺍ ﻳﺘﻢ ﻭﺿﻊ ﺇﺿﺎﻓﺎﺕ ﻛﻴﻤﻴﺎﺋﻴﺔ ﻓﻲ ﺍﳋﺮﺳﺎﻧﺔ ﺃﺛﻨﺎﺀ ﺍﳋﻠﻂ؟
ﺝ .ﻳﺘﻢ ﺫﻟﻚ ﻟﺘﻌﺪﻳﻞ ﺃﻭ ﲢﺴﲔ ﺧﺎﺻﻴﺔ ﺃﻭ ﺃﻛﺜﺮ ﻣﻦ ﺧﻮﺍﺹ ﺍﳋﺮﺳﺎﻧﺔ ﺍﻟﻄﺮﻳﺔ ﺃﻭ ﺍﻟﺼﻠﺒﺔ.

Short Measures

ﺱ .ﻣﺎ ﻫﻲ ﺍﻷﻧﻮﺍﻉ ﺍﻟﺮﺋﻴﺴﻴﺔ ﻟﻺﺿﺎﻓﺎﺕ ؟
ﺝ .ﺃﻫﻢ ﺍﻷﻧﻮﺍﻉ ﻫﻲ :
 ﺍﻹﺿﺎﻓﺎﺕ ﺍﳌﻘﻠﻠﺔ ﻟﻜﻤﻴﺔ ﻣﺎﺀ ﺍﳋﻠﻄﺔ – ﺍﳌﻠﺪﻧﺎﺕ ) :(Plasticizersﺗﻘﻠﻞ ﻧﺴﺒﺔ ﺍﳌﺎﺀ ﺑﺤﺪﻭﺩ  ٥ﺇﻟﻰ ،٪ ١٠ﺩﻭﻥ ﺃﻥ ﺗﻘﻠﻞ ﻣﻦﻗﺎﺑﻠﻴﺔ ﺍﳋﺮﺳﺎﻧﺔ ﻟﻠﺘﺸﻜﻞ ،ﳑﺎ ﻳﺆﺩﻱ ﺇﻟﻰ ﺯﻳﺎﺩﺓ ﻗﻮﺓ ﺍﳋﺮﺳﺎﻧﺔ ﻭ ﺩﳝﻮﻣﺘﻬﺎ.
 ﺍﻹﺿﺎﻓﺎﺕ ﺍﳌﺆﺧﺮﺓ ﻟﺰﻣﻦ ﺍﻟﺸﻚ ) :(Retardersﺗﺆﺧﺮ ﺯﻣﻦ ﺍﻟﺸﻚ ﺍﻹﺑﺘﺪﺍﺋﻲ ﻟﻠﺨﺮﺳﺎﻧﺔ ﳑﺎ ﻳﺴﻤﺢ ﺑﻮﻗﺖ ﺃﻃﻮﻝ ﻟﻨﻘﻞ ﻭ ﺻﺐﻭ ﺭﺹ ﺍﳋﺮﺳﺎﻧﺔ.
 ﺍﻹﺿﺎﻓﺎﺕ ﺍﳌﻘﻠﻠﺔ ﻟﻠﻤﺎﺀ ﲟﻌﺪﻝ ﻋﺎﻟﻲ – ﻣﻠﺪﻧﺎﺕ ﻋﺎﻟﻴﺔ ﺍﻷﺩﺍﺀ ) :(Super plasticizersﺗﻘﻠﻞ ﻧﺴﺒﺔ ﺍﳌﺎﺀ ﺑﺤﺪﻭﺩ  ١٢ﺇﻟﻰ،٪٣٠ﺩﻭﻥ ﺃﻥ ﺗﻘﻠﻞ ﻣﻦ ﻗﺎﺑﻠﻴﺔ ﺍﳋﺮﺳﺎﻧﺔ ﻟﻠﺘﺸﻜﻞ ،ﳑﺎ ﻳﺆﺩﻱ ﻟﺰﻳﺎﺩﺓ ﺍﻟﻘﻮﺓ ﺑﺸﻜﻞ ﺃﻛﺒﺮ .ﻭ ﻣﻌﻈﻢ ﻫﺬﻩ ﺍﻹﺿﺎﻓﺎﺕ ﺗﻌﻤﻞ ﻛﻤﺆﺧﺮ
ﻟﺰﻣﻦ ﺍﻟﺸﻚ ﺃﻳﻀﺎ ﹰ .
ﺱ .ﻣﺎ ﻫﻲ ﺍﳌﺪﺓ ﺍﻟﺘﻲ ﺗﺒﻘﻰ ﻓﻴﻬﺎ ﺍﳋﺮﺳﺎﻧﺔ ﻟﺪﻧﺔ ﻭ ﻗﺎﺑﻠﺔ ﻟﻠﺘﺸﻜﻞ ﻋﻨﺪ ﺇﺿﺎﻓﺔ ﺇﺿﺎﻓﺎﺕ ﻣﺆﺧﺮﺓ ﻟﺰﻣﻦ ﺍﻟﺸﻚ؟
ﺝ .ﻋﻨﺪ ﺇﺿﺎﻓﺔ ﺟﺮﻋﺔ ﻋﺎﺩﻳﺔ ﻣﻦ ﺍﻹﺿﺎﻓﺎﺕ ﺍﳌﺆﺧﺮﺓ ﻟﺰﻣﻦ ﺍﻟﺸﻚ ﺇﻟﻰ ﺍﳋﺮﺳﺎﻧﺔ ،ﻓﺈﻧﻬﺎ ﺳﺘﺆﺧﺮ ﺗﺼﻠﺐ ﺍﳋﺮﺳﺎﻧﺔ ﳌﺪﺓ ﺛﻼﺙ
ﺳﺎﻋﺎﺕ ﻋﻠﻰ ﺍﻷﻗﻞ ﻓﻲ ﺍﻟﺼﻴﻒ ﻭ ﳊﻮﺍﻟﻲ  ٤ﺳﺎﻋﺎﺕ ﻓﻲ ﺍﻟﺸﺘﺎﺀ.
ﺱ .ﻣﺎ ﺗﺄﺛﻴﺮ ﺍﳉﺮﻋﺔ ﺍﻟﺰﺍﺋﺪﺓ ﻣﻦ ﺍﻹﺿﺎﻓﺎﺕ ﺍﳌﺆﺧﺮﺓ ﻟﺰﻣﻦ ﺍﻟﺸﻚ ﻋﻠﻰ ﻗﻮﺓ ﺍﳋﺮﺳﺎﻧﺔ؟
ﺝ .ﻋﻨﺪﻣﺎ ﺗﻀﺎﻑ ﺟﺮﻋﺔ ﺯﺍﺋﺪﺓ ﻋﻦ ﺍﻟﻜﻤﻴﺔ ﺍﳌﻘﺘﺮﺣﺔ ﻓﻘﺪ ﻳﺘﺄﺧﺮ ﺗﺼﻠﺐ ﺍﳋﺮﺳﺎﻧﺔ ﻷﻳﺎﻡ .ﻭﻟﻜﻦ ﺇﺫﺍ ﲤﺖ ﻣﻌﺎﳉﺔ ﺍﳋﺮﺳﺎﻧﺔ
ﺑﺸﻜﻞ ﻛﺎﻑ ﻓﺈﻥ ﺍﻟﻘﻮﺓ ﺍﻟﻨﻬﺎﺋﻴﺔ ﻟﻠﺨﺮﺳﺎﻧﺔ ﺳﺘﺰﺩﺍﺩ.

ﺱ .ﻣﺎ ﻫﻮ ﻏﺒﺎﺭ ﺍﻟﺴﻴﻠﻴﻜﺎ؟
ﺝ .ﻏﺒﺎﺭ ﺍﻟﺴﻴﻠﻴﻜﺎ ﻋﺒﺎﺭﺓ ﻋﻦ ﺑﻮﺩﺭﺓ ﻧﺎﻋﻤﺔ ﺟﺪﺍ ﹰ ﺗﻨﺘﺞ ،ﻛﻤﻨﺘﺞ ﺛﺎﻧﻮﻱ ﻣﻦ ﺗﺼﻨﻴﻊ ﻣﻌﺎﺩﻥ ﺍﻟﺴﻴﻠﻴﻜﻮﻥ ﻭ ﺳﺒﺎﺋﻚ ﺍﻟﺴﻴﻠﻴﻜﻮﻥ
ﻭ ﺍﳊﺪﻳﺪ.
ﺱ .ﻣﺎ ﻫﻲ ﻓﻮﺍﺋﺪ ﺇﺿﺎﻓﺔ ﻏﺒﺎﺭ ﺍﻟﺴﻴﻠﻴﻜﺎ ﻟﻠﺨﺮﺳﺎﻧﺔ؟
ﺝ .ﻋﻨﺪ ﺇﺿﺎﻓﺔ ﻏﺒﺎﺭ ﺍﻟﺴﻴﻠﻴﻜﺎ ﻟﻠﺨﻠﻄﺔ ﻓﺈﻧﻪ ﻳﺰﻳﺪ ﻣﻦ ﻗﻮﺓ ﺍﳋﺮﺳﺎﻧﺔ ﺍﻟﻨﻬﺎﺋﻴﺔ ﻭ ﻣﻘﺎﻭﻣﺔ ﺍﳋﺮﺳﺎﻧﺔ ﻷﻣﻼﺡ ﺍﻟﻜﺒﺮﻳﺘﺎﺕ ،ﻭ
ﻳﻘﻠﻞ ﻣﻦ ﻧﻔﺎﺫﻳﺔ ﺍﳋﺮﺳﺎﻧﺔ .
ﺱ .ﻣﺎ ﻫﻲ ﻛﻤﻴﺔ ﺍﻹﺳﻤﻨﺖ ﺍﻟﺘﻲ ﳝﻜﻦ ﺍﺳﺘﺒﺪﺍﻟﻬﺎ ﺑﻐﺒﺎﺭﺍﻟﺴﻴﻠﻴﻜﺎ؟
ﺝ .ﳝﻜﻦ ﺇﺣﻼﻝ ﺃﻭ ﺍﺳﺘﺒﺪﺍﻝ ﺣﻮﺍﻟﻲ  ٪١٠-٥ﻣﻦ ﻭﺯﻥ ﺍﻹﺳﻤﻨﺖ ﺑﻐﺒﺎﺭ ﺍﻟﺴﻴﻠﻴﻜﺎ.

ﺍﳋﺮﺳﺎﻧﺔ ﻓﻲ ﺍﻷﺟﻮﺍﺀ ﺍﳊﺎﺭﺓ
ﺱ .ﻣﺘﻰ ﻳﻌﺘﺒﺮ ﺍﳉﻮ ﺣﺎﺭﺍ ﹰ ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﺨﺮﺳﺎﻧﺔ؟
ﺝ .ﻋﻨﺪﻣﺎ ﻳﺘﻢ ﺧﻠﻂ ﻭ ﻧﻘﻞ ﻭ ﺻﺐ ﺍﳋﺮﺳﺎﻧﺔ ﻓﻲ ﻇﺮﻭﻑ ﺗﺘﻤﻴﺰ ﺑﺎﺭﺗﻔﺎﻉ ﺩﺭﺟﺔ ﺣﺮﺍﺭﺓ ﺍﳋﺮﺳﺎﻧﺔ ﻭﺍﺭﺗﻔﺎﻉ ﺩﺭﺟﺔ ﺣﺮﺍﺓ ﺍﳉﻮ ﻭﺍﻧﺨﻔﺎﺽ
ﻓﻲ ﺍﻟﺮﻃﻮﺑﺔ ﺍﻟﻨﺴﺒﻴﺔ ﻭ ﻭﺟﻮﺩ ﺍﻟﺮﻳﺎﺡ ،ﻓﺈﻥ ﻫﺬﺍ ﺍﳉﻮ ﻳﻌﺘﺒﺮ ﺣﺎﺭﺍ ﹰ ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﺨﺮﺳﺎﻧﺔ .ﻭ ﻻ ﺑﺪ ﻓﻲ ﻫﺬﻩ ﺍﻷﺣﻮﺍﻝ ﻣﻦ ﺃﺧﺬ
ﺍﻹﺣﺘﻴﺎﻃﺎﺕ ﺍﻟﻼﺯﻣﺔ ﻟﺘﻔﺎﺩﻱ ﺣﺼﻮﻝ ﻣﺸﺎﻛﻞ ﻓﻲ ﺍﳋﺮﺳﺎﻧﺔ.
ﺱ .ﻣﺎ ﻫﻲ ﺍﳌﺸﺎﻛﻞ ﺍﶈﺘﻤﻠﺔ ﻟﻠﺨﺮﺳﺎﻧﺔ ﺍﻟﻄﺮﻳﺔ )ﺍﻟﻠﺪﻧﺔ( ﻓﻲ ﺍﳉﻮ ﺍﳊﺎﺭ؟
ﺝ .ﺍﳌﺸﺎﻛﻞ ﺍﶈﺘﻤﻠﺔ:
– ﺣﺎﺟﺔ ﺍﳋﻠﻄﺔ ﻟﺰﻳﺎﺩﺓ ﻓﻲ ﺍﳌﺎﺀ ﺑﺴﺒﺐ ﺳﺮﻋﺔ ﺍﻟﺘﺒﺨﺮ.
– ﺯﻳﺎﺩﺓ ﻣﻌﺪﻝ ﻓﻘﺪﺍﻥ ﺍﻟﻘﻮﺍﻡ )ﺍﻟﻬﺒﻮﻁ( ﻓﻲ ﺍﳋﺮﺳﺎﻧﺔ ،ﻭ ﺑﺎﻟﺘﺎﻟﻲ ﺍﺣﺘﻤﺎﻝ ﺯﻳﺎﺩﺓ ﺍﳌﺎﺀ ﻓﻲ ﺍﳌﻮﻗﻊ.
– ﺯﻳﺎﺩﺓ ﻓﻲ ﺳﺮﻋﺔ ﺍﻟﺸﻚ ﻭ ﺗﺼﻠﺐ ﺍﳋﺮﺳﺎﻧﺔ ،ﺗﺆﺩﻱ ﺇﻟﻰ ﺻﻌﻮﺑﺔ ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺍﳋﺮﺳﺎﻧﺔ ﻓﻲ ﺍﳌﻮﻗﻊ ﻭ ﺍﺣﺘﻤﺎﻝ ﺣﺪﻭﺙ ﻓﻮﺍﺻﻞ
ﺑﺎﺭﺩﺓ ﻓﻲ ﺍﳋﺮﺳﺎﻧﺔ.
– ﺯﻳﺎﺩﺓ ﺧﻄﺮ ﺣﺼﻮﻝ ﺗﺸﻘﻘﺎﺕ ﺍﻹﻧﻜﻤﺎﺵ ﺍﻟﻠﺪﻥ.
ﺱ .ﻣﺎ ﻫﻲ ﺍﳌﺸﺎﻛﻞ ﺍﶈﺘﻤﻠﺔ ﻟﻠﺨﺮﺳﺎﻧﺔ ﺍﳌﺘﺼﻠﺒﺔ ﻓﻲ ﺍﳉﻮ ﺍﳊﺎﺭ؟
ﺝ .ﺍﳌﺸﺎﻛﻞ ﺍﶈﺘﻤﻠﺔ:
 ﺍﻧﺨﻔﺎﺽ ﺍﻟﻘﻮﺓ ﺍﻟﻨﻬﺎﺋﻴﺔ ﻟﻠﺨﺮﺳﺎﻧﺔ. ﺯﻳﺎﺩﺓ ﺗﺸﻘﻘﺎﺕ ﺍﻧﻜﻤﺎﺵ ﺍﳉﻔﺎﻑ ﻭ ﺍﻟﺘﺸﻘﻘﺎﺕ ﻧﺘﻴﺠﺔ ﺍﳊﺮﺍﺭﺓ. ﺍﻧﺨﻔﺎﺽ ﺩﳝﻮﻣﺔ ﺍﳋﺮﺳﺎﻧﺔ ﺑﺴﺒﺐ ﺍﻟﺘﺸﻘﻘﺎﺕ. ﺯﻳﺎﺩﺓ ﻧﻔﺎﺫﻳﺔ ﺍﳋﺮﺳﺎﻧﺔ. ﺯﻳﺎﺩﺓ ﺍﺣﺘﻤﺎﻝ ﺣﺪﻭﺙ ﺻﺪﺃ ﻓﻲ ﺣﺪﻳﺪ ﺍﻟﺘﺴﻠﻴﺢ ﺑﺴﺒﺐ ﺍﻟﺘﺸﻘﻘﺎﺕ ﻭ ﺯﻳﺎﺩﺓ ﺍﻟﻨﻔﺎﺫﻳﺔ.ﺱ .ﻣﺎ ﻫﻲ ﺗﺸﻘﻘﺎﺕ ﺍﻹﻧﻜﻤﺎﺵ ﺍﻟﻠﺪﻥ؟
ﺝ .ﻫﻲ ﺗﺸﻘﻘﺎﺕ ﺗﻈﻬﺮ ﻋﻠﻰ ﺍﻷﺳﻄﺢ ﻭ ﺍﻟﺒﻼﻃﺎﺕ ﺍﳋﺮﺳﺎﻧﻴﺔ ﺍﻷﻓﻘﻴﺔ ﺑﺸﻜﻞ ﺷﺮﻭﺥ ﺃﻭ ﺗﺸﻘﻘﺎﺕ ﻗﻄﺮﻳﺔ .ﻭ ﲢﺼﻞ ﺑﺸﻜﻞ
ﻛﺒﻴﺮ ﻋﻨﺪﻣﺎ ﻳﺘﻢ ﺻﺐ ﺍﳋﺮﺳﺎﻧﺔ ﻓﻲ ﺟﻮ ﺣﺎﺭ ﺣﻴﺚ ﺗﻜﻮﻥ ﻧﺴﺒﺔ ﺗﺒﺨﺮ ﺍﳌﺎﺀ ﻣﻦ ﺍﳋﺮﺳﺎﻧﺔ ﺃﻋﻠﻰ ﻣﻦ ﻧﺴﺒﺔ ﺍﳌﺎﺀ ﺍﻟﻨﺎﺯﻑ ﺇﻟﻰ
ﺳﻄﺢ ﺍﳋﺮﺳﺎﻧﺔ .ﻭ ﻳﺰﺩﺍﺩ ﺍﺣﺘﻤﺎﻝ ﺣﺪﻭﺙ ﻫﺬﻩ ﺍﻟﺘﺸﻘﻘﺎﺕ ﺑﺎﺯﺩﻳﺎﺩ ﺳﺮﻋﺔ ﺍﻟﺮﻳﺎﺡ ﺍﻟﺘﻲ ﺗﺰﻳﺪ ﻣﻦ ﺍﻟﺘﺒﺨﺮ.
ﺱ .ﻛﻴﻒ ﳝﻜﻦ ﺗﻔﺎﺩﻱ ﺣﺼﻮﻝ ﺗﺸﻘﻘﺎﺕ ﺍﻹﻧﻜﻤﺎﺵ ﺍﻟﻠﺪﻥ؟
ﺝ .ﳝﻜﻦ ﺫﻟﻚ ﺑﺘﻔﺎﺩﻱ ﻓﻘﺪﺍﻥ ﺍﻟﺮﻃﻮﺑﺔ ﻣﻦ ﺍﳋﺮﺳﺎﻧﺔ ﻓﻲ ﺍﻟﺴﺎﻋﺎﺕ ﺍﳊﺮﺟﺔ ﺍﻷﻭﻟﻰ ﺑﻌﺪ ﺻﺐ ﺍﳋﺮﺳﺎﻧﺔ .ﻭ ﻳﺘﻢ ﺫﻟﻚ ﺑﺎﺳﺘﺨﺪﺍﻡ
ﺭﺷﺎﺷﺎﺕ ﺍﻟﺮﺫﺍﺫ ﺃﻭ ﺗﻐﻄﻴﺔ ﺳﻄﺢ ﺍﳋﺮﺳﺎﻧﺔ ﺑﺄﻏﻄﻴﺔ )ﺍﻟﺒﻮﻟﻴﺜﻴﻠﲔ( ﺍﻟﺒﻼﺳﺘﻴﻜﻴﺔ ،ﻋﻠﻰ ﺳﺒﻴﻞ ﺍﳌﺜﺎﻝ .ﻭﳝﻜﻦ ﺗﺮﻛﻴﺐ
ﺣﻮﺍﺟﺰ ﺗﻘﻠﻞ ﻣﻦ ﺳﺮﻋﺔ ﺍﻟﺮﻳﺎﺡ ﻓﻮﻕ ﺳﻄﺢ ﺍﳋﺮﺳﺎﻧﺔ.

ﻧﻘﺺ ﻛﻤﻴﺔ ﺍﳋﺮﺳﺎﻧﺔ ﺍﳌﻮﺭﺩﺓ
ﺱ .ﻣﺎ ﻫﻲ ﺍﻷﺳﺒﺎﺏ ﺍﶈﺘﻤﻠﺔ ﻟﻨﻘﺺ ﻛﻤﻴﺔ ﺍﳋﺮﺳﺎﻧﺔ ﺍﳌﻮﺭﺩﺓ؟
ﺝ .ﻓﻲ ﻣﻌﻈﻢ ﺍﻷﺣﻴﺎﻥ ﻻ ﻳﻜﻮﻥ ﺍﻟﻨﻘﺺ ﺍﻟﻈﺎﻫﺮ ﺑﺴﺒﺐ ﻋﺪﻡ ﺗﻮﺭﻳﺪ ﺍﻟﻜﻤﻴﺔ ﺍﻟﺼﺤﻴﺤﺔ ،ﻭ ﻟﻜﻦ ﻗﺪ ﻳﻜﻮﻥ ﻟﻸﺳﺒﺎﺏ ﺍﻟﺘﺎﻟﻴﺔ :
 ﺧﻄﺄ ﻓﻲ ﺣﺴﺎﺏ ﺣﺠﻢ ﺍﳋﺮﺳﺎﻧﺔ ﺍﳌﻄﻠﻮﺑﺔ .ﻓﻌﻠﻰ ﺳﺒﻴﻞ ﺍﳌﺜﺎﻝ ﺇﺫﺍ ﻛﺎﻥ ﺍﳋﻄﺄ ﻓﻘﻂ  ٣ﻣﻠﻢ ﻓﻲ ﺑﻼﻃﺔ ﺳﻤﺎﻛﺘﻬﺎ ١٠ﺳﻢﻓﻬﺬﺍ ﻳﺴﺒﺐ ﻧﻘﺺ ﺑﺤﻮﺍﻟﻲ ﺍ ﻡ ٣ﻟﻜﻞ  ٣٣ﻡ ٣ﻳﺘﻢ ﻃﻠﺒﻬﺎ.
 ﺍﻧﺤﻨﺎﺀ ﺃﻭ ﺍﻧﺒﻌﺎﺝ ﻓﻲ ﺍﻟﺸﺪﺓ ﺃﻭ ﺍﻟﻘﻮﺍﻟﺐ ﺑﺴﺒﺐ ﺿﻐﻂ ﺍﳋﺮﺳﺎﻧﺔ. ﻋﺪﻡ ﺍﺳﺘﻮﺍﺀ ﺍﻷﺭﺽ ،ﺃﻭ ﺑﺴﺒﺐ ﻫﺒﻮﻁ ﻓﻲ ﺍﻷﺭﺿﻴﺔ ﳑﺎ ﻳﺰﻳﺪ ﻣﻦ ﺳﻤﺎﻛﺔ ﺍﻟﺒﻼﻃﺔ ﺍﻷﺭﺿﻴﺔ ﻭ ﻛﻤﻴﺔ ﺍﳋﺮﺳﺎﻧﺔ ﺍﳌﻄﻠﻮﺑﺔ. ﺍﻧﺨﻔﺎﺽ ﻓﻲ ﺣﺠﻢ ﺍﳋﺮﺳﺎﻧﺔ ﻋﻨﺪ ﺗﺼﻠﺒﻬﺎ. ﺍﺳﺘﻬﻼﻙ ﺑﻌﺾ ﺍﳋﺮﺳﺎﻧﺔ ﻟﻠﻤﻀﺨﺔ ﻭ ﻋﻨﺪ ﺃﺧﺬ ﺍﻟﻌﻴﻨﺎﺕ ﻟﻀﺒﻂ ﺍﳉﻮﺩﺓ ﻓﻲ ﺍﳌﺼﻨﻊ ﻭ ﻓﻲ ﺍﳌﻮﻗﻊ.ﻭ ﺣﺴﺐ ﺍﳌﻼﺣﻈﺔ ﺍﻷﻭﻟﻰ ﻓﻲ ﺍﳌﻮﺍﺻﻔﺎﺕ ﺍﻷﻣﻴﺮﻛﻴﺔ  ASTM-C٩٤ﻓﺈﻧﻪ ײ ﻳﺠﺐ ﺍﻥ ﻳﻜﻮﻥ ﻣﻔﻬﻮﻣﺎ ﹰ ﺑﺄﻥ ﺣﺠﻢ ﺍﳋﺮﺳﺎﻧﺔ
ﺍﳌﺘﺼﻠﺒﺔ ﻗﺪ ﻳﻜﻮﻥ ،ﺃﻭ ﻳﻈﻬﺮ ﺃﻧﻪ ،ﺃﻗﻞ ﻣﻦ ﺍﳌﺘﻮﻗﻊ ﺑﺴﺒﺐ ﺍﻟﻬﺪﺭ ،ﺍﳊﻔﺮ ﺍﻟﺰﺍﺋﺪ ،ﺍﻧﺒﻌﺎﺝ )ﺃﻭ ﻓﺘﺢ( ﺍﻟﺸﺪﺓ ،ﻓﻘﺪﺍﻥ ﺍﻟﻬﻮﺍﺀ ﻣﻦ
ﺍﳋﺮﺳﺎﻧﺔ ،ﻭ ﻫﺒﻮﻁ ﺍﳋﺮﺳﺎﻧﺔ ﺍﻟﻄﺮﻳﺔ ﲢﺖ ﻭﺯﻧﻬﺎ ﻭ ﺑﺴﺒﺐ ﺍﻟﺪﻙ .ﻭﻛﻞ ﻫﺬﻩ ﺍﻷﻣﻮﺭ ﻟﻴﺴﺖ ﻣﺴﺆﻭﻟﻴﺔ ﻣﻮﺭﺩ ﺍﳋﺮﺳﺎﻧﺔײ .

Q. What are the beneﬁts of using silica fume?
A. When silica fume is added to the mix, it increases the ultimate strength and sulfate resistance, and
reduces the permeability of concrete.
Q. What is the normal amount of cement that may be replaced by silica fume?
A. About 5 to 10% by weight of cement is normally replaced by silica fume.

Hot Weather Concreting
Q. What is hot weather concreting?
A. When concrete is mixed, transported, and placed under conditions of high concrete temperature,
high ambient temperature, low relative humidity, solar radiation, or wind, then we consider this
condition as hot weather concreting. Special precautions shall be taken in this case to avoid
concrete problems.
Q. What are the potential problems for fresh concrete in hot weather?
A. Potential problems:
- Increased water demand
- Increased rate of slump loss, tendency to add water at the job site
- Increased rate of setting, resulting in difﬁcult handling, ﬁnishing, and risk of cold joints
- Increased risk of plastic shrinkage cracking
Q. What are the potential problems for hardened concrete in hot weather?
A. Potential problems:
- Decreased 28 day and later strengths
- Increased drying shrinkage and thermal cracking
- Decreased durability due to cracking
- Increased permeability
- Increased potential for reinforcing steel corrosion due to increased cracking
Q. What are plastic shrinkage cracks?
A. These are cracks occurring in horizontal slabs in diagonal form. They are most common in concrete
placed during hot weather, and in windy days, when the rate of moisture evaporation from the
concrete surface exceeds the rate of bleeding water rising to the surface.
Q. How can plastic shrinkage cracks be avoided?
A. By preventing the loss of moisture from the surface of concrete in the critical ﬁrst few hours, using
fog sprayers or covering the concrete surface with polyethylene sheeting, for example.
Wind-breakers may be erected to reduce wind velocity.

Short Measures
Q. What are the most probable causes of short measures?
A. Most of the time, short measures are not due to inaccuracy in delivered quantities of concrete, the
main causes of short measures are:
- Error in calculating the volume of concrete required.
- Deﬂection or distortion of the formwork by the pressure of the concrete.
- Irregular subgrade, placement over granular ﬁll, and settlement of subgrade prior to placement
can increase slab thickness the required concrete quantity.
- Settlement of wet mixes.
- Some amount of concrete is consumed in the pump, and during sampling and testing of concrete,
and casting of concrete test specimens.
- Inaccurate ﬁnishing of concrete slabs. Concrete placed 3 mm too high on a 100 mm slab will
cause a shortage of 3% or 3 m³ in a 100 m³ order.
According to ASTM C-94, Note 1: “It should be understood that the volume of hardened concrete
may be, or appears to be, less than expected due to waste and spillage, over-excavation, spreading
of forms, some loss of entrained air, or settlement of wet mixtures, NONE OF WHICH IS THE
RESPONSIBILITY OF THE PRODUCER”.

Q. When should curing begin?
A. Curing should begin immediately after placing and ﬁnishing of concrete.
Q. For how long should the concrete be cured?
A. The longer the better. However, the most important and effective curing is the early curing. In
general, concrete should be cured uninterrupted for a minimum of 7 days. If adequate curing
is maintained, the ultimate strength will generally be increased.

Aggregates
Q. What are aggregates?
A. The term “aggregates” refers to the gravel, crushed rock and sand that are mixed with cement
and water to make concrete. Aggregates are divided into ﬁne aggregates, also called sand,
(size 0 - 5mm) and coarse aggregates (size 5 - 75mm). They are either natural (gravel, dune
sand) or artiﬁcial (crushed rocks, crushed gravels).
Q. Does the aggregate absorption need to be taken into consideration?
A. Yes. The water added to concrete needs to be adjusted to take into consideration the amount
of water that will be absorbed by the aggregates.
Q. When should aggregates be washed?
A. When the aggregates are contaminated with salt, dust or clay it is recommended to wash
the aggregates to get rid of such undesirable materials.
Q. What are the common sizes of coarse aggregates used in concrete in our area?
A. There are two main sizes: 3/4” (20mm) and 3/8” (10mm).
Q. What is a screed mix?
A. It is simply a concrete mix with a maximum aggregate size of 3/8” (10mm). There are no
3/4” (20mm) aggregates in screed mixes.

Other Raw Materials
Q. Why do we add chemical admixtures to concrete?
A. To modify the concrete properties and/or to improve the fresh or hardened concrete properties.
Q. What are the main types of admixtures?
A. The main types are:
- Water reducers: they allow the use of a lower water content (from 5-10 %) in the mix
without a reduction in fresh concrete workability; resulting in an increase in concrete
strength and durability.
- Retarders: they delay the initial setting of concrete to allow more time for transporting,
placing and compacting of the concrete.
- Superplasticizers: They allow more reduction of the water content of a given concrete mix
by 12 to 30% without reducing its workability, which results in an increase in the concrete’s
strength. Most superplasticizers also act as retarders.
Q. For how long can the concrete remain workable if a retarder is added?
A. When a retarder is added in normal dosages, it will delay the setting of concrete for at least
3 hours in summer and for about 4 hours in winter. An overdose of a retarder can delay
setting of concrete by several days.
Q. What is the effect of an overdose of a retarder on strength?
A. If adequate curing is maintained, the ultimate strength will generally be increased.
Q. What is silica fume?
A. It is a very ﬁne powder that is produced as a by-product from the production of silicon metal
and ferro-silicon alloys.

Concrete
Q. What causes hardening in portland cement or concrete?
A. The chemical reaction between water and cement (called hydration) causes the
concrete to harden. As long as there is moisture in the concrete, this hardening and
strength development process continues for years, but at a decreasing rate.
Q. What is meant by the heat of hydration?
A. It is the heat generated during the hydration reaction and causes the rise of the concrete
temperature.
Q. What is meant by “setting of cement” or concrete?
A. It is the hardening and loss of plasticity of cement and concrete after the cement comes in
contact with water. There are two setting times:
- Initial set, which occurs in 2 to 4 hours and indicates that the paste is beginning to stiffen.
- Final set, which occurs in 5 to 8 hours and indicates that the cement has hardened to the
point at which it can sustain some load.
Q. What is the most common measure by which the quality of concrete is judged?
A. Compressive strength.
Q. What are the common units used for the compressive strength of concrete?
A. Pounds per square inch = psi
Kilogram per square centimeter = kg/cm² = 14.2 psi
Megapascal = MPa = 1 N/mm² (Newton per square millimeter) = 145 psi
Q. What is the most important factor affecting the concrete strength?
A. The water/cement (w/c) ratio. The lower the w/c ratio, the higher the strength of concrete.
Q. What is the water / cement ratio?
A. It is written sometimes as w/c ratio. It is the weight of water divided by the weight of cement
used in the mix. If cementitious additives, such as silica fume are used, then
water/cementitious materials (w/cm) ratio is used.
Q. What is the purpose of air entrainment?
A. To increase the resistance of hardened concrete to the action of freezing and thawing. Since
there is no freezing and thawing action in Saudi Arabia and the Gulf, air entrainment is not
required as it does not serve any purpose here, although it is speciﬁed by several institutions.
Q. What is the effect of air entrainment on concrete strength?
A. The strength of concrete is reduced by about 5% for every 1% of air entrained. For instance, if
we have a concrete with an initial strength of 4,000 psi concrete with 3% air entrainment,
the strength will be reduced to about 3,400 psi.
Q. What is honeycombing and what causes it?
A. Honeycombing can be recognized by exposed coarse aggregate on the surface often without
any mortar covering or surrounding the aggregate particles, and may extend deep into the
concrete. Honeycombing can be caused by insufﬁcient vibration at the time of placement, by
a poorly graded concrete mix, or by oversized coarse aggregates.

Curing
Q. What is meant by curing?

A. It is the protection of concrete against moisture loss and high temperature. This is necessary
for the continuation of the hydration process on which the concrete strength and durability
depend.
Q. What are the common curing methods?
A. Ponding, continuous sprinkling, covering concrete with wet burlap, wet sand or polyethylene
sheets, or using curing compounds.
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