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TEST SERIES|CE | ENGINEERS PRIDE (By- IITian & I.E.S.- B. CHAND) 

SSC-JE MAINS 2018 (Test – 03/Question Paper | 10.11.2019) 

Maximum Marks: 300 | Time: 120 Minutes| Real Exam Date- 29th Dec 2019 

Geo technical Engineering 

 

Attention:  

1. Paper consist of Part A Civil and structural, part B electrical and part C mechanical and only one 

part is to be attempted as per option given in the application form.  Candidates should attempt 5 

questions in all.  Questions carry equal marks  

2. Each candidate will be given one answer book  

3. Answers to all questions must be written in one language that is either in English or in Hindi 

according to the option given by the candidate in her/his application form.  Candidates are not 

allowed to write the answers partly in English and partly in Hindi  

4. Candidates must write their name, roll number, ticket number, name of the examination and 

subject at the prescribed place on the cover page of the answer book. Candidates must also put 

their signature and left-hand thumb impression on the cover page at the prescribed place.  The 

above instructions must be fully complied with failing which the answer book will not be evaluated 

and zero mark will be awarded  

5. No credit will be given for answers written in a language other than the one opted by the 

candidate  

6. Necessary tables of IS 456 :2000 code of practice is given at the end of the Part A for use 

of candidates attempting Civil and structural part  

7. Mobile phones and wireless communication devices are completely banned in the examination 

hall /rooms.  Candidates are advised not to keep mobile phones and other wireless communication 

devices with them, even switching it off, in their own interest. Failing to comply with this 

provision will be considered as using unfair means in the examination and action will be taken 

against them including cancellation of their candidature 

1(a) The values of liquid limit, plastic limit and shrinkage limit of a soil were reported as 

below: 

L P SW 60%, W 30%  W 20%= = =  
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If a sample of this soil at liquid limit has a volume of 40 cc and its volume measured at 

shrinkage limit was 23.5 cc, determine the specific gravity of the solids. What is its 

shrinkage ratio and volumetric shrinkage? 

[20 marks] 

1(b) An oven dry soil sample of volume 225 cm3 weighs 390 g. If the specific gravity is 2.72, 

determine the void ratio and shrinkage limit. What will be the water content which will 

fully saturate the sample and cause an increase in volume equal to 8% of the original 

dry volume? 

[20 marks] 

1(c) Explain and discuss the use of Liquidity Index, Activity number, Thixotropy and 

Sensitivity of soil. 

[20 marks] 

2(a) A falling head test was performed on a soil specimen having a diameter of 100 mm and 

a height of 120 mm. The standpipe had a diameter of 12 mm and the water level in it 

dropped from 550 to 410 mm in 2 hr. Determine the time required for the water level 

in the standpipe to come to 200 mm. Also, determine the height of the water level in 

the standpipe after a period of 24 h from the beginning of the test. 

[20 marks] 

2(b) Compute the total, effective and pore pressure at a depth of 20 m below the bottom of 

a lake 6 m deep. The bottom of the lake consists of soft clay with a thickness of more 

than 20 m. The average water content of the clay is 35% and the specific gravity of the 

soil may be assumed to be 2.65. 

[15 marks] 

2(c) Consider the three-layered soil strata shown in the figure below. The thickness and 

coefficient of vertical permeability of each layer is mentioned in the figure. 
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What is the total head loss in three layers? 

[15 marks] 

2(d)  An earth dam is built on an impervious foundation with a horizontal filter at the base 

near the toe.The permeability of the soil in the horizontal and vertical directions are 3 

×10-2 mm/sec and 1×10-2  mm/sec respectively. The full reservoir level is 30 m above 

the filter. A flow net constructed for the transformed section of the dam, consists of 4 

flow channels and 16 head drops. Estimate the seepage loss per metre length of the 

dam. 

[10 marks] 

3(a) The coefficient of consolidation (CV) for a clay was found to be 0.955 mm2/min and the 

final consolidation settlement for a 5 m thick layer of this clay was calculated as 280 

mm. Assuming a uniform initial excess pore-water pressure distribution and permeable 

layer to be present bath above and below the clay layer, compute the settlement time 

for 

(i) 90% primary consolidation. 

v[Take T = 0.848 for U = 90 %]  

 (ii)  Settlement of 100 mm. 

[20 marks] 

3(b) During a compaction test a soil attains the maximum dry density of 18.6 kN/m3 at a 

water content of 15%. The specific gravity of soil is 2.7. Determine the degree of 

saturation, air content and percentage of air voids at the maximum dry density. What 
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would be the maximum theoretical dry density corresponding to zero air voids at 

optimum water content. 

[20 marks] 

3(c) What are pore pressure parameters? [10] 

(d). Define: [10] 

1.senstivity 

2.over consolidation ratio 

 [20 marks] 

4(a) A saturated deposit of cohesionless soil was tested under drained conditions in a triaxial 

compression test apparatus and the sample failed at a deviator stress of 482 kN/m2 and 

plane of failure made an angle of 600 with the horizontal. Find the magnitudes of the 

principal stresses What would be the magnitudes of the deviator stress and major 

principal stress at failure for another identical specimen of sand if it is tested under a 

cell pressure of 200 kN/m2? 

[20 marks] 

4(b) A 20 mm thick laboratory soil sample reaches 60% consolidation in 32.5 seconds under 

double drainage condition. How much time will be required for a 10 m thick layer in the 

field to reach the same degree of consolidation, if the clay layer is sandwiched between 

a sandy layer and an impermeable layer? 

[20 marks] 

4(c)  Differentiate between compaction and consolidation. What are various compaction 
equipments ? 

 

[20 marks] 

5(a) 200 mm diameter, 8 m long piles are used as foundation for a column in a uniform 

deposit of medium clay (unconfined compressive strength = 100 kN/m2 and adhesion 

factor = 0.9) There are 9 piles arranged in a square pattern of 3× 3. For a group efficiency 

= 1.0, find the spacing between the piles (neglect bearing) 

[20 marks] 

5(b)What is dynamic cone penetration test? How is it carried out in the field? 
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[15 marks] 

5(c) A 5m high smooth retaining wall with a vertical face retains a cohesive backfill having 

unconfined compressive strength of 30 2 kN/m ,  3 0

u = 18 kN/m  and 0  = . Calculate 

the depth of tension crack and the total active earth pressure, assuming the tension 

crack has fully developed. The backfill surface is horizontal. 

[15 marks] 

5(d) What are under reamed piles? 
  

[10 marks] 

6(a) A group of concrete bored piles is square is plane and consists of four piles, each 10 m 

long and 500 mm in diameter. The piles are installed at a spacing of 1 m centre to centre 

in a deep clay deposit having on unconfined compressive strength of 60 2 kN/m . At the 

tip of the pile and below the undrained shear strength of the clay Cu = 40 2 kN/m . The 

average unit weight of the soil and concrete are 18.5 3kN/m  and 22.5 3kN/m  

respectively. Estimate the total ultimate bearing load of the piles group. Take 

mobilisation factor equal to 0.5. 

[20 marks] 

6(b) A soil sampler has the following dimensions: 

Inside diameter of the cutting edge = 69 mm 

Outside diameter of the cutting edge = 73 mm 

Inside diameter of the sampling tube = 70 mm 

Outside diameter of the sampling tube = 72 mm 

Compute: 

(i) Inside clearance 

(ii) Outside clearance 

(iii) Area ratio 

[20 marks] 

6(c) With reference to soil exploration explain:  
1.resistivity method  
2.siesmic refraction method. 
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[20 marks] 

 

 

 

Important 

1. Error Free and detailed Solution of this Paper is available on Engineers Pride Android 

APP at Rs 5/- Only. Hurry-UP now before the expiry of this Offer. 
App Link https://play.google.com/store/apps/details?id=com.engineerspride.org&hl=en 

 

2. Error Free and Detailed Video Solutions of all the Previous Years of SSC-JE Mains 

2004-Current Year are available at Rs 100/- Only Per Subject. (Most demanded 

Online Course of Engineers Pride) 

3. Video lectures of all the Engineering subjects for IES/GATE/SSC-JE available on 

Engineers Pride Android APP at Rs 500-1000/- only. Just Whatsapp for free Demo of 

each subject at 8078607812 

 

4. Join SSC-JE Mains 2018 Test Series Now 

Option 01 15 Subject-wise and 05 Full Syllabus 
Tests Papers and Detailed Error Free 
Solutions in READABLE FORMAT 

Price- Rs 100/- Only 

Option 02 15 Subject-wise and 05 Full Syllabus 
Tests Papers and Detailed Error Free 
Solutions in PRINTABLE FORMAT 

Price- Rs 2000/-  
 

Option 03 05 Mixed and 05 Full Syllabus Tests 
Papers and Detailed Error Free 
Solutions in PRINTABLE FORMAT 

Price- Rs 1000/-  
 

Note- Option 01 is available only on Engineers Pride Android APP. Option 02 & 03 are 

available in both Online and Offline Mode. In the Online MODE Complete Conversion 

will be done on Phone and Email. In option 02 & 03 Answer Sheets will checked by 

Experts and result will be published. 

 

5. Detailed and In-depth Video Lectures of all the Technical Civil Engineering Subjects are 

available on Engineers Pride Android APP at Rs 500-1000/- Only per subject.  

 

6. Why to trust ENGINEERS PRIDE? No need to trust Engineers Pride. Always take demo 

of each and everything and then go subject-wise. As per Students, EP is the only 

Coaching Institute of India that maintain very high transparency in its work. 

 

 

https://play.google.com/store/apps/details?id=com.engineerspride.org&hl=en


 

ENGINEER’S PRIDE | By- IITian & I.E.S.-B CHAND SIR | India’s Most Honest and Advanced Institute for IAS, IFS, IES, 

GATE, SSC-JE, State AEn/JE | Class Room/Office Address-C-225, Ganesh Marg, C-Block, Mahesh Nagar (400 Meter from 

Riddhi Siddhi Tiraha), Gopal Pura Mode (between Gandhi Nagar Railway Station and Durga Pura Railway Station), Jaipur, 

Rajasthan, 9660807149, 7014320833, 8448449932 

P a g e  7 | 9 

 

 

 

 

 

 

 



 

ENGINEER’S PRIDE | By- IITian & I.E.S.-B CHAND SIR | India’s Most Honest and Advanced Institute for IAS, IFS, IES, 

GATE, SSC-JE, State AEn/JE | Class Room/Office Address-C-225, Ganesh Marg, C-Block, Mahesh Nagar (400 Meter from 

Riddhi Siddhi Tiraha), Gopal Pura Mode (between Gandhi Nagar Railway Station and Durga Pura Railway Station), Jaipur, 

Rajasthan, 9660807149, 7014320833, 8448449932 

P a g e  8 | 9 

 

 



 

ENGINEER’S PRIDE | By- IITian & I.E.S.-B CHAND SIR | India’s Most Honest and Advanced Institute for IAS, IFS, IES, 

GATE, SSC-JE, State AEn/JE | Class Room/Office Address-C-225, Ganesh Marg, C-Block, Mahesh Nagar (400 Meter from 

Riddhi Siddhi Tiraha), Gopal Pura Mode (between Gandhi Nagar Railway Station and Durga Pura Railway Station), Jaipur, 

Rajasthan, 9660807149, 7014320833, 8448449932 

P a g e  9 | 9 

 

 

 


