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1.0 INTRODUCTION: 

Soil investigation report for proposed Water Treatment Plant for SOUTH GUWAHATI 
EAST WATER SUPPLY SYSTEM was entrusted to ESS FOUNDATION 
PVT.LTD ., 96,Barthakur Mill Road,Ulubari,Guwahati-781007.The scope of the soil 
investigation work consist of conducting soil investigation at New Intake Works Location 
upto a maximum depth of 26.10 m.Borings were included collection of core samples of 
rock.The formation of soil/rock layer is shown in bore hole log for various layers present at 
their respective depths along with their thickness.During sinking of bore holes rock cores 
were to be collected for laboratory tests. The core samples were be subjected to tests to 
obtain different properties. 

2.0 LOCATION OF SITE 

The intake point is inside the river on the south bank of River Brahmaputra.The site is 
approachable from the road abbuting Gauhati Refinary,Guwahati. The site is at present 
occupied by Govt. of Assam.The nearest railway station is at Guwahati approximately 12 
kilometers to the SE direction. The nearest airport Lokpriya Gopinath International 
Airportis located approximately 45km to the west 

GEOLOGY OF THE AREA 

Geologically, the area falls in the lower part of the Dalling and Darjeeling series of Archean 
group of rocks of Sikkim and Nepal. The Daling series is a schistose group of rocks 
consisting flakes of mica with abundant mafic minerals. In majority of the area shows that 
the Phyllites carry porphyroblasts of chloride and Biotite with Quartz and Feldspar in 
number of places. Quartzite as quartz - veins in the Granite - gneiss has also been 
identified. 
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INTRODUCTION: 

SCENARIO OF SEISMIC HAZARD IN ASSAM 

r 	
Geomorphologically, NE India is located in an earthquake prone zone (zone V) of the 
Indian subcontinent. In this region earthquake comes with landsliding flood and along 

I 3 	
series of smaller magnitude earthquakes. Here earthquakes of upto MM intensity IX can 

[3 	

be expected. According to a hazard map by the Global Seismic Hazard Assessment 
Programme, the state can expect to have a peak gravitational acceleration (PGA) of 0.24g to 

I : 
 0.48g. The region where the highest PGA can be expected is along the state's border with 
Meghalaya, the site of the Great Indian earthquake of 1897.the area falls in zone-v 
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 EARTHQUAKE HISTORY 
Much of Assam lies in the Bramaputra River Valley, except for a few southern districts. 
The northern and eastern parts of this valley are bounded by the Himalayan Frontal Thrust 

4L-3 	
(HFF). In the eastern parts along with the HFF, there is the arc of the Lohit and Naga 
thrusts. Among the large earthquakes, in this region were the events in 1897 and 1950. The 
1897 earthquake is well known for the dramatic accounts of violent upthrow during the 
shock. 

SIGNIFICANT EARTHQUAKES IN ASSAM 

Both instrumented and non-instrumented events may be listed below. Reported 
magnitudes are listed for instrumented events while the maximum observed intensities 

I 

	

	
are listed for non-instrumented shocks. Some of the latter might also have magnitudes 
assigned to them by various authors, in which case the reference is stated. 

I • 

I 4 	EARTHQUAKES DURING NON-INSTRUMENTAL PERIOD IN 

I A 
	ASSAM 1548, 1596,1601, 1642, 1663, 1696, 1756, 1772, 1838, & 1841. 

I 

► 	 EARTHQUAKE DURING INSTRUMENTAL PERIOD IN ASSAM 1869, 
1897, 1923, 1930,1943, 1947, 1950, 1985, 1984 &1988. 

I 
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Reported magnitudes  for instrumented events are given below 

SI.NO  Date Magnitude Epicentre 

1 10th January 1869 7.5 9.4 Kms North of Kumbhir (Assam) 

2 12 June 1897 8.7 14 Kms ESE of Sangsik (Meghalaya) 

3 9th september 1923 7.1 South Meghalaya 

4 2nd July 1930 7.1 
3.9 kms NNW of Dabigiri 

(Meghalaya) 

5 21 st January 1941 6.5 Near Tezpur,Assam 

6 23 rd October 1943 72 13.6 kms E of Hojai (Assam) 

7 29th July 1947 7.7 Arunachal Pradesh 

8 15th August 1950 8.7 

20.7 kms NW of Tajobam,Arunachal 
Pradesh 

9 21st March 1954 7.7 Manipur Burma border 

10 1st July 1957 7.0 Indo Burma border 

11 31st December 1984 6.0 SSE of Silchar 

12 Gth August 1988 7.3 Indo Burma border 

The 1897 earthquake is the 2nd largest earthquake in the recorded history.The earthquake 
originated on a south-southwest dipping fault,named the oldham fault,bounding the North-
Western section of the Shillong Plateau.During the event,the total slip on this fault,amounted 
to 16 m. which is among the greatest for any known earthquake.The towns of 
Dhubri,Goalpara,Guwahati and kuch Bihar in Assam and West Bengal was heavily 
damaged.At Guwahati is located in an earthquake prone zone(zone v as per IS:1893-2002),the 
earth subsided along the Brahmaputra and several sand vents were formed.The Brahmaputra 
is also reported to have risen by several mtrs. and even reversed its flow during the shock. The 
earthquake 15th August 1950 was the 6th largest earthquake of the recorded history. 
Though it hit in a mountainous region along India's international border with China, 1500 
people were killed and the drainage of the region was greatly affected. The resultant floods 
were the cause of most of the fatalities aftermath of this earthquake. The initial shock was 
followed by thousands of aftershocks, some of which were big earthquakes enough to be 
reckoned. It had a magnitude of 8.7 and struck a relatively sparsely populated region along the 
Indo-China border. This earthquake is often referred to as the "Assam Earthqake of 1950".It 
was also felt throughout Bangladesh, Bhutan and Myanmar. Damage occurred in the entire 
region as far as Kolkata. It was felt across a wide area of the subcontinent, over an area 
totalling 4.5 million square miles. 
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3.0 FIELD INVESTIGATION 

The details of field work,location,bore hole no. RL,water level and the dates of commencement 
and completion are tabulated below: 

Location B.H No. Depth (m) RL (m) 
RL of Water 

level (m) 
Date 

starting Completion 

South East 
Guwahati 

water 
supply 
System 
(New 
Intake 
well 

location) 

1 12.60 28.686 40.686 3/2/2015 7/2/2015 

2 26.10 28.686 40.686 18/01/2015 30/01/2015 

A) Methodology: 

i) Boring operation : 

The 150 mm dia bore holes were extended to the termination depth by rotary core drilling 
technique using diamond bits.Drilling was done with standard L&T rotary drilling machine 
mounted over 6 m x 6 m burge floating over the river Brahmaputra and properly anchoring 
at the bed level of the river as per IS:6926-1973.In this method the hole is advanced by 
rotating a system consisting of a series of hollow drill rods to the bottom of which is 
attached a double tube core barrel with diamond coring bit by means of a diesel operated 
engine.When the rod with the coring bit is rotated downward pressure is applied to the 
system for penetration in the rocky strata and water under pressure is introduced into the 
bottom of the hole through the hollow drill rods.Water served the dual function of cooling 
the bit as it enters the hole and carrying the cuttings from the bottom of the hole on its 
return journey to the surface. Seamless flush jointed steel casing of NX sizes were used to 
prevent any caving and water loss from holes and they were inserted simultaneously with 
the advancement of drilling operation.Rock core samples were collected in standard NX 
size barrel and stored as per IS:4464-1967 and IS:4078-1967. 
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iii) Standard Penetration Test 

I 

I 	
Standard Penetration test is performed in the boreholes at intervals 1.50 m or change 
of strata. The standard split spoon sampler, attached to a string of drill rods was 

I 1 	
lowered to the bottom of the hole and allowed to rest under self weight. The drill 
rods were connected to driving assembly which consisted of a hoisting equipments, a 

I 5 	drive weight (Hammer) of 63.5 Kg, and a guide to ensure a 75 cm free fall of 

I ...I 	
hammer on an anvil. The number of hammer blows that were required to penetrate 
the sampler through three runs of 150 mm each were recorded. Initial driving of 150 

I :3 	mm was disregarded and the number of blows required to drive the sampler 

I :"1 	
through the remaining 300 mm is called BLOW COUNT or PENETRATION 
NUMBER,N. At the end of the test, the sampler was withdrawn and the soil 

I ' extracted for subsequent testing in the laboratory . If the penetration was less than 30 
cm for 100 blows, it is considered as refusal and the actual penetration was 

I : 	
recorded.All the bore holes are sunk with winch.However,rising of hammer SPT is done 

I 	manually.Hence there will not be any inertial loss and the efficiency of hammer blows 
should be considered as 100%. 

I :3  

;..1 	iv) Sub soil water level 

The sub soil water level is noted when sruct in.There is termed as observed water 
level.Static water level is noted after 24 hours of removal of casing and shown in the profile. 

S 
4.0 LABORATORY TESTING 

The following laboratory tests were carried out to ascertain the properties of the sub-soil. 

i) Water Absorption Test 

ii) Porosity of rock 

iii) Density of Rock 

iv) Uniaxial compression of Rock 

 

S 
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5.0 DISCUSSION AND RECOMMENDATION : 

i) The sub soil formation in this are has been investigated by sinking two bore holes 
explored upto a maximum depth of 12.60 m below the existing ground level.location of 
the bore holes are shown in the site plane provided in annexure-A.The bore hole 
logs,graphical representation of field 'N' values with depth,tabulated laboratory test 
results,graphs are provided in Annexure-A. 

ii) Bor Hole location - BH-01 : 

From field and laboratory investigations it is found that the geological formation consists 
of three layers,the details of each layers are labulated below. 

Layer No. Layer Description 
Thickness of layer 

 
(m) 

1 Silty sand 1.70 

2 Sand stone 1.50 

3 Granite 9.40 

iii) Bor Hole location - BH-02 : 
From field and laboratory investigations it is found that the geological formation consists 
of two layers,the details of each layers are labulated below. 

Layer No. Layer Description 
Thickness of layer 

 
(m) 

1 Silty sand 1.20 

2 Granite 24.90 

L 
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RECOMMENDED BEARING CAPACITY : 

BORE 
HOLE NO. 

DEPTH (M) NET SAFE BEARING CAPACITY (kg/cm2) 

1 1.70 43.54 

3.20 124.42 

4.70 127.03 

6.90 136.86 

9.30 131.65 

11.10 135.04 

2 4.20 143.10 

7.30 144.09 

11.60 151.09 

14.00 153.17 

16.90 145.13 

19.00 156.09 

21.90 155.05 

24.20 156.83 
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ANNEXURE - A 



CHEMICAL ANALYSIS OF SUB-SOIL WATER:  

Bh No - 1 

SI.No. Parameters Results Limitations 

1 pH Value 6.8 6.5 to 8 
2 Chlorides ( as CI) 74 0 to 250 
3 Sulphate (as SO4) 69 0 to 200 

Bh No  -  2 

SI.No. Parameters Results Limitations 

1 pH Value 6.75 6.5 to 8 
2 Chlorides ( as CI) 83 0 to 250 
3 Sulphate (as SO4) 68 0 to 200 

0 	The above results show that the strata is quite safe for Concrete & Reinforcement for the site. 
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BORE HOLE LOG DATA SHEET 

Bore Hole No.: 
	

01 
	

N=2898691.001,E= 378529.068 

No. of SP Test - Samples Nos. Commencement Date : 3/2/2015 

No. of Vane(V) Test - Core collected 6 Completion Date : 7/2/2015 

Length of Casing 3 m Penetrometer (SPT) - Bore Hole Diameter : 150 mm 
SPT done By - Disturbed - Level of Ground : RL-28.600 

Method of Boring Drilling 
Water Sample 1 Water Struct at : 1.70 m below GL 

Standing Water Level : 40.686 

DESCRIPTION SYMBOL 
N-VALUE SAMPLES 

Each 15 cm REF. NO. DEPTH (m) 

Silty Sand 

R
ef

er
  c

o
re

  d
et

ai
ls

  i
n  

A
nn

ex
u

re
  -

0
1 

0.0-1.70 

Sand stone  

....2.:4,z.z.,-.. 1.70-3.20 

3.20-4.70 

Granite 
From 1.20 m to 26.10 m is 
solid rock layer.Hence SPt 

could not be done 
4.70-6.90 

6.90-9.30 

9.30-11.10 

11.10-12.60 



BORE HOLE LOG DATA SHEET  

Bore Hole No.: 
	

02 	 N=2898698.0677,E= 378547.7780 

No. of SP Test - Samples Nos. Commencement Date : 18/01/2015 

No. of Vane(V) Test - Core collected 15  Completion Date : 30/01/2015 

Length of Casing - Penetrometer (SPT) - Bore Hole Diameter : 150 mm 
SPT done By - Disturbed - Level of Ground : RL-28.600 

Method of Boring Drilling 
Water Sample 1 Water Struct at : 1.50 m below GL 

Standing Water Level : 40.686 

DESCRIPTION SYMBOL 
N-VALUE SAMPLES 

Each 15 cm REF. NO. DEPTH (m) 

Silty Sand 

R
ef

er
  c

or
e  

de
ta

ils
  i
n  

A
nn

ex
u

re
  -

02
 

0.0-1.20 

1.20-4.20 

4.20-6.10 

6.10-7.30 

7.30-9.40 

9.40-11.60 

11.60-13.10 
Orange 

From 1.70 m to 12.60 m is 
solid rock layer.Hence SPt 

could not be done 

13.10-14.00 

14.00-16.40 

16.40-16.90 

16.90-18.00 

18.00-1900 

Granite 
19.00-19.90 

19.90-21.90 

21.90-24.20 

24.20-26.10 
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