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Geotechnical Engineering
Frequently Asked Questions
1. What is soil?
Ans: Natural aggregate of mineral particles with water and air.
2. What is soil mechanics?
Ans: Study of engineering behavior of soil.
3. What is phase diagram of soil?
Ans: Representation of soil as solid, water, and air.
4. What is void ratio?
Ans: Ratio of volume of voids to volume of solids.
5. Define porosity.
Ans: Ratio of volume of voids to total volume.
6. What is water content?
Ans: Ratio of weight of water to weight of solids.
7. What is degree of saturation?
Ans: Percentage of voids filled with water.
8. What is specific gravity of soil solids?
Ans: Ratio of unit weight of soil solids to water.
9. What is dry unit weight?
Ans: Weight of dry soil per unit volume.
10. What is bulk unit weight?
Ans: Total weight of soil per unit volume.
11. What is saturated unit weight?
Ans: Unit weight when all voids are filled with water.
12. What is submerged unit weight?
Ans: Difference between saturated and water unit weight.
13. What is Atterberg limits?
Ans: Limits defining consistency of fine soils.
14. What is liquid limit?
Ans: Water content at transition from liquid to plastic state.
15. What is plastic limit?
Ans: Water content at transition from plastic to semi-solid state.
16. What is shrinkage limit?
Ans: Water content below which no volume change occurs.
17. What is plasticity index?
Ans: Difference between LL and PL.
18. What is liquidity index?
Ans: Measure of soil consistency in natural state.
19. What is consistency index?
Ans: Relative firmness of soil.
20. What is particle size analysis?
Ans: Determination of soil grain distribution.
21. What is sieve analysis?
Ans: Particle size analysis for coarse soils.
22. What is hydrometer analysis?
Ans: Particle size analysis for fine soils.
23. What is uniformity coefficient?
Ans: Measure of particle size range.
24. What is coefficient of curvature?
Ans: Indicates gradation shape.
25. What is well graded soil?
Ans: Soil with wide range of particle sizes.
26. What is poorly graded soil?
Ans: Soil with narrow size range.
27. What is IS classification of soil?
Ans: Indian Standard soil classification system.
28. What is coarse grained soil?
Ans: Soil with >50% particles >75 micron.
29. What is fine grained soil?
Ans: Soil with >50% particles <75 micron.
30. What is clay?
Ans: Fine soil with plasticity.
31. What is silt?
Ans: Fine soil with low plasticity.
32. What is sand?
Ans: Coarse grained soil.
33. What is gravel?
Ans: Coarse particles larger than sand.
34. What is organic soil?
Ans: Soil containing organic matter.
35. What is relative density?
Ans: Measure of compactness of sand.
36. What is sensitivity of clay?
Ans: Ratio of undisturbed to remolded strength.
37. What is activity of clay?
Ans: Ratio of PI to clay fraction.
38. What is soil structure?
Ans: Arrangement of soil particles.
39. What is flocculated structure?
Ans: Edge-to-face particle arrangement.
40. What is dispersed structure?
Ans: Face-to-face particle arrangement.
41. What is permeability?
Ans: Ability of soil to transmit water.
42. What is Darcy’s law?
Ans: Flow rate proportional to hydraulic gradient.
43. Define coefficient of permeability.
Ans: Velocity of flow under unit hydraulic gradient.
44. What is hydraulic gradient?
Ans: Head loss per unit length.
45. What is laminar flow?
Ans: Smooth orderly flow of water.
46. What is turbulent flow?
Ans: Irregular flow of water.
47. What is seepage velocity?
Ans: Actual velocity of water through voids.
48. What is discharge velocity?
Ans: Flow rate per unit cross section.
49. What is quick sand condition?
Ans: Soil loses strength due to upward seepage.
50. What is critical hydraulic gradient?
Ans: Gradient at which soil becomes weightless.
51. What is flownet?
Ans: Graphical representation of seepage.
52. What is flow line?
Ans: Path followed by water particle.
53. What is equipotential line?
Ans: Line of equal head.
54. What is seepage force?
Ans: Force exerted by flowing water on soil.
55. What is permeability test?
Ans: Lab test to determine permeability.
56. What is constant head test?
Ans: Test for coarse grained soils.
57. What is falling head test?
Ans: Test for fine grained soils.
58. What factors affect permeability?
Ans: Grain size, void ratio, viscosity.
59. What is anisotropic soil?
Ans: Permeability differs in directions.
60. What is isotropic soil?
Ans: Permeability same in all directions.
61. What is seepage pressure?
Ans: Pressure exerted by flowing water.
62. What is uplift pressure?
Ans: Upward pressure due to seepage.
63. What is piping?
Ans: Removal of soil due to seepage.
64. What is exit gradient?
Ans: Hydraulic gradient at downstream end.
65. What is pervious soil?
Ans: Soil allowing water flow easily.
66. What is impervious soil?
Ans: Soil restricting water flow.
67. What is capillary rise?
Ans: Upward movement of water in soil pores.
68. What is seepage analysis?
Ans: Study of water flow through soil.
69. What is flownet application?
Ans: Calculate seepage quantity.
70. What is head loss?
Ans: Loss of energy in water flow.
71. What is permeability of clay?
Ans: Very low.
72. What is permeability of sand?
Ans: High.
73. What is effective porosity?
Ans: Void space contributing to flow.
74. What is hydraulic conductivity?
Ans: Same as permeability.
75. What is seepage quantity?
Ans: Volume of water flowing per unit time.
76. What is seepage force direction?
Ans: In direction of flow.
77. What is artesian condition?
Ans: Pressurized groundwater.
78. What is perched water table?
Ans: Localized groundwater above main table.
79. What is permeability in situ test?
Ans: Field test of permeability.
80. What is steady flow?
Ans: Flow constant with time.
81. What is compaction?
Ans: Densification by mechanical means.
82. What is consolidation?
Ans: Volume reduction due to expulsion of water.
83. What is OMC?
Ans: Optimum moisture content.
84. What is MDD?
Ans: Maximum dry density.
85. What is Proctor test?
Ans: Lab compaction test.
86. What is standard Proctor test?
Ans: Compaction with 2.5 kg rammer.
87. What is modified Proctor test?
Ans: Higher energy compaction.
88. What is zero air voids line?
Ans: Theoretical max density line.
89. What is degree of compaction?
Ans: Ratio of field to lab dry density.
90. What is field compaction test?
Ans: Sand replacement method.
91. What is core cutter method?
Ans: Field density test.
92. What is one-dimensional consolidation?
Ans: Settlement under vertical load.
93. What is primary consolidation?
Ans: Settlement due to pore water drainage.
94. What is secondary consolidation?
Ans: Creep settlement.
95. What is compression index?
Ans: Slope of e-log p curve.
96. What is recompression index?
Ans: Slope during unloading-reloading.
97. What is coefficient of consolidation?
Ans: Rate of consolidation parameter.
98. What is preconsolidation pressure?
Ans: Max past effective stress.
99. What is normally consolidated soil?
Ans: Current stress equals max past stress.
100. What is over consolidated soil?
Ans: Past stress > present stress.
101. What is oedometer test?
Ans: Lab consolidation test.
102. What is drainage path?
Ans: Distance water travels to drain.
103. What is time factor?
Ans: Parameter for consolidation rate.
104. What is degree of consolidation?
Ans: Fraction of settlement completed.
105. What is coefficient of volume compressibility?
Ans: Volume change per unit pressure.
106. What is settlement?
Ans: Downward movement of soil.
107. What is immediate settlement?
Ans: Elastic settlement.
108. What is Terzaghi’s theory?
Ans: One-dimensional consolidation theory.
109. What is load increment ratio?
Ans: Ratio of successive loads.
110. What is consolidation curve?
Ans: Plot of void ratio vs pressure.
111. What is compaction curve?
Ans: Plot of dry density vs water content.
112. What is kneading compaction?
Ans: Compaction by rolling and pressing.
113. What is vibratory compaction?
Ans: Compaction by vibration.
114. What is impact compaction?
Ans: Compaction by ramming.
115. What is compaction energy?
Ans: Energy applied during compaction.
116. What is field compaction control?
Ans: Checking field density.
117. What is swelling?
Ans: Volume increase on wetting.
118. What is shrinkage?
Ans: Volume decrease on drying.
119. What is consolidation settlement formula?
Ans: S = (Cc H / (1+e₀)) log(σf/σ0)
120. What is drainage condition?
Ans: Single or double drainage.
121. What is total stress?
Ans: Stress due to soil + water weight.
122. What is pore water pressure?
Ans: Pressure of water in pores.
123. What is effective stress?
Ans: Stress carried by soil skeleton.
124. State effective stress principle.
Ans: σ' = σ – u
125. Who proposed effective stress theory?
Ans: Terzaghi.
126. What is neutral stress?
Ans: Pore water pressure.
127. What is buoyant unit weight?
Ans: γsat – γw
128. What is submerged soil?
Ans: Soil below water table.
129. What is capillary stress?
Ans: Negative pore pressure above water table.
130. What is seepage pressure effect?
Ans: Alters effective stress.
131. What happens to σ' during upward seepage?
Ans: Decreases.
132. What happens to σ' during downward seepage?
Ans: Increases.
133. What is quick condition?
Ans: Zero effective stress.
134. What is effective stress at ground surface?
Ans: Zero.
135. What is overburden pressure?
Ans: Stress due to overlying soil.
136. What is saturated soil condition?
Ans: All voids filled with water.
137. What is partially saturated soil?
Ans: Voids filled with air + water.
138. What is pore pressure parameter?
Ans: Ratio of excess pore pressure to applied stress.
139. What is excess pore pressure?
Ans: Pressure due to loading.
140. What is drained condition?
Ans: Pore water allowed to escape.
141. What is undrained condition?
Ans: No pore water escape.
142. What is effective overburden pressure?
Ans: Vertical effective stress.
143. What is stress distribution?
Ans: Spread of load in soil.
144. What is Boussinesq theory?
Ans: Stress under point load.
145. What is Westergaard theory?
Ans: Stress with layered soil.
146. What is influence factor?
Ans: Factor for stress calculation.
147. What is pressure bulb?
Ans: Zone of stress influence.
148. What is contact pressure?
Ans: Pressure at footing base.
149. What is bearing stress?
Ans: Stress under foundation.
150. What is uplift due to pore pressure?
Ans: Reduction in effective stress.
151. What is effective stress path?
Ans: Stress change path.
152. What is stress history?
Ans: Past loading condition.
153. What is initial effective stress?
Ans: Stress before loading.
154. What is final effective stress?
Ans: Stress after consolidation.
155. What is pore pressure dissipation?
Ans: Reduction over time.
156. What is consolidation pressure?
Ans: Increase in effective stress.
157. What is critical state?
Ans: Soil shears at constant volume.
158. What is stress anisotropy?
Ans: Unequal stresses in directions.
159. What is isotropic stress?
Ans: Equal stress in all directions.
160. What is total vertical stress formula?
Ans: σ = γ × z
161. What is shear strength of soil?
Ans: Resistance to shear deformation.
162. What is Mohr-Coulomb theory?
Ans: τ = c + σ' tanφ
163. What is cohesion?
Ans: Shear strength at zero normal stress.
164. What is angle of internal friction?
Ans: Resistance due to particle interlocking.
165. What is shear stress?
Ans: Tangential stress on soil plane.
166. What is normal stress?
Ans: Stress perpendicular to plane.
167. What is drained shear strength?
Ans: Strength with drainage allowed.
168. What is undrained shear strength?
Ans: Strength without drainage.
169. What is triaxial test?
Ans: Shear strength test under 3D stress.
170. What is UU test?
Ans: Unconsolidated undrained test.
171. What is CU test?
Ans: Consolidated undrained test.
172. What is CD test?
Ans: Consolidated drained test.
173. What is direct shear test?
Ans: Simple shear strength test.
174. What is vane shear test?
Ans: Field test for soft clays.
175. What is failure envelope?
Ans: Locus of shear failure points.
176. What is peak shear strength?
Ans: Maximum shear resistance.
177. What is residual shear strength?
Ans: Strength after large deformation.
178. What is critical state shear strength?
Ans: Strength at constant volume.
179. What is dilatancy?
Ans: Volume increase on shearing.
180. What is strain hardening?
Ans: Strength increase with strain.
181. What is strain softening?
Ans: Strength decrease after peak.
182. What is effective cohesion?
Ans: Cohesion in effective stress terms.
183. What is apparent cohesion?
Ans: Cohesion due to suction.
184. What is sensitivity of clay?
Ans: Strength loss on remolding.
185. What is failure plane?
Ans: Plane along which soil fails.
186. What is principal stress?
Ans: Maximum and minimum normal stress.
187. What is Mohr circle?
Ans: Graphical stress representation.
188. What is confining pressure?
Ans: Lateral pressure in triaxial test.
189. What is shear modulus?
Ans: Ratio of shear stress to strain.
190. What is factor of safety in shear?
Ans: Ratio of available to mobilized strength.
191. What is bearing capacity failure?
Ans: Shear failure under footing.
192. What is general shear failure?
Ans: Sudden failure with bulging.
193. What is local shear failure?
Ans: Progressive failure.
194. What is punching shear failure?
Ans: Footing punches into soil.
195. What is mobilized shear strength?
Ans: Strength at working load.
196. What is critical shear plane?
Ans: Plane of max shear stress.
197. What is shear band?
Ans: Localized deformation zone.
198. What is stress path in shear?
Ans: Variation of stress during loading.
199. What is cohesionless soil?
Ans: Soil with c ≈ 0.
200. What is cohesive soil?
Ans: Soil with significant cohesion.
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