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𝑎𝑣 = 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦 =
∆𝑒

∆𝜎′
 

 

 

 

 

 

𝐻𝑑𝑟 = 𝑎𝑣𝑔. 𝑙𝑜𝑛𝑔𝑒𝑠𝑡 𝑑𝑟𝑎𝑖𝑛𝑔𝑒 𝑝𝑎𝑡𝑕 𝑑𝑢𝑟𝑟𝑖𝑛𝑔 𝑐𝑜𝑛𝑠𝑜𝑙𝑖𝑑𝑎𝑡𝑖𝑜𝑛 

 

𝑈(%) = 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑐𝑜𝑛𝑠𝑜𝑙𝑖𝑑𝑎𝑡𝑖𝑜𝑛 (%) =
𝑆𝑐(𝑡)

𝑆𝑐
 

𝑆𝑐 𝑡 = 𝑠𝑒𝑡𝑡𝑙𝑒𝑚𝑒𝑛𝑡 𝑜𝑓 𝑡𝑕𝑒 𝑙𝑎𝑦𝑒𝑟 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡 

𝑆𝑐 = 𝑢𝑙𝑡𝑖𝑚𝑎𝑡𝑒 𝑠𝑒𝑡𝑡𝑙𝑒𝑚𝑒𝑛𝑡 𝑜𝑓 𝑡𝑕𝑒 𝑙𝑎𝑦𝑒𝑟 𝑓𝑟𝑜𝑚 𝑝𝑟𝑖𝑚𝑎𝑟𝑦 𝑐𝑜𝑛𝑠𝑜𝑙𝑖𝑑𝑎𝑡𝑖𝑜𝑛 
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𝑇𝑣 = 𝑓(𝑈) 

 

The table below gives the variation of 𝑇𝑣  with 𝑈 
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For a given load increment on a specimen, two graphical methods is commonly for 

determine Cv from laboratory one- dimensional consolidation test:   
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Problems: 

The coordinates of two points on a virgin compression curve are as 

follows: 

 e1=1.82     𝜎′1 = 200 𝐾𝑁/𝑚2 

 e2= 1.54     𝜎′2 = 400 𝐾𝑁/𝑚2 

a- Find the coefficient of volume compressibility for the pressure 

range stated above. 

b- If the coefficient of consolidation for the pressure range is 

0.003cm2/sec, find the coefficient of permeability (cm/sec) of the 

clay corresponding to the average void ratio. 

 

Sol. 
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6.6   Laboratory test on 25mm thick clay sample drained at the top and 

bottom show that 50% consolidation takes place in 11minutes. 

a- How long will it take for a similar clay layer in the field, 4m thick 

and drained at the top only, to undergo 50% consolidation? 

b- Find the time required for the clay layer in the field as described in 

Part a to reach 70% consolidation. 

Sol. 

a-  

𝒕𝒍𝒂𝒃

𝑯𝒅𝒓(𝒍𝒂𝒃)
𝟐 =

𝒕𝒇𝒊𝒆𝒍𝒅

𝑯𝒅𝒓(𝒇𝒊𝒆𝒍𝒅)
𝟐  

𝟏𝟏 𝒎𝒊𝒏

 
𝟎. 𝟎𝟐𝟓𝒎

𝟐
 
𝟐 =

𝒕𝒇𝒊𝒆𝒍𝒅

 𝟒 𝟐
 

𝒕𝒇𝒊𝒆𝒍𝒅 = 𝟏, 𝟏𝟐𝟔, 𝟒𝟎𝟎𝒎𝒊𝒏 = 𝟕𝟖𝟐𝒅𝒂𝒚𝒔 

 

b- 

𝒄𝒗 =
𝑻𝒗𝑯𝒅𝒓

𝟐

𝒕𝒗
 

At U= 50% T50=0.197   (from table 6.2) 

𝒄𝒗 =
𝑻𝟓𝟎𝑯𝒅𝒓 (𝒍𝒂𝒃)

𝟐

𝒕𝟓𝟎(𝒍𝒂𝒃)
 

𝒄𝒗 =
𝟎. 𝟏𝟗𝟕 ×  

𝟎. 𝟎𝟐𝟓
𝟐

 
𝟐

𝟏𝟏𝒎𝒊𝒏
= 𝟐. 𝟖 × 𝟏𝟎−𝟔𝒎𝟐/𝒎𝒊𝒏 

At U=70% T70=0.403   (from table 6.2) 

 

𝒄𝒗 =
𝑻𝟕𝟎𝑯𝒅𝒓 (𝒍𝒂𝒃)

𝟐

𝒕𝟕𝟎(𝒍𝒂𝒃)
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𝟐. 𝟖 × 𝟏𝟎−𝟔 =
𝟎. 𝟒𝟎𝟑 ×  

𝟎. 𝟎𝟐𝟓
𝟐

 
𝟐

𝒕𝟕𝟎(𝒍𝒂𝒃)
 

𝒕𝟕𝟎 𝒍𝒂𝒃 = 𝟐𝟐. 𝟓𝒎𝒊𝒏 

 And from: 

𝒕𝒍𝒂𝒃

𝑯𝒅𝒓(𝒍𝒂𝒃)
𝟐 =

𝒕𝒇𝒊𝒆𝒍𝒅

𝑯𝒅𝒓(𝒇𝒊𝒆𝒍𝒅)
𝟐  

𝟐𝟐. 𝟓 𝒎𝒊𝒏

 
𝟎. 𝟎𝟐𝟓𝒎

𝟐
 
𝟐 =

𝒕𝒇𝒊𝒆𝒍𝒅

 𝟒 𝟐
 

Then:  𝒕𝒇𝒊𝒆𝒍𝒅 = 𝟐, 𝟑𝟎𝟒, 𝟎𝟎𝟎𝒎𝒊𝒏 = 𝟏𝟔𝟎𝟎𝒅𝒂𝒚𝒔 

6.10 

For a laboratory consolidation test on a clay sample (drained on both 

sides), the following results were obtained. 

 Thickness of the clay soil=25mm 

 𝜎′1 = 50𝑘𝑁/𝑚2    𝑒1 = 0.92 

 𝜎′2 = 100𝑘𝑁/𝑚2    𝑒2 = 0.8 

 Time for 50%  consolidation (t50)=2.2 min 

Determine the coefficient of permeability of the clay for the loading 

range. 

 Sol. 

 

مــمــدوح
Typewriter
Eng. MUMDOH AL-BOSILY


