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  ABBREVIATIONS 

EGL / NGL 
 

Existing Ground Level / Natural Ground Level 

RL Reduced Level 

BH Bore Holes 

SPT Standard Penetration Test 

GWT Ground Water Table 

TP Trial Pits 

CBR California Bearing Ratio 

NABL National Accreditation Board for Testing and Calibration Laboratories  

NCEER National Center for Earthquake Engineering Research 

BIS Bureau of Indian Standards 

1V: 2H 1 Vertical: 2 Horizontal 

MDD Maximum Dry Density 

OMC Optimum Moisture Content 

m Meter 

mm Milli Meter 

m3 Cubic Meter 

MSL Mean Sea Level 

kN/m3 Kilo Newton per Cubic Meter 

Sec/mm Seconds per Millimeter 

SPT ‘N’ Standard Penetration Test ‘N’ value 

pH Hydrogen Ion Concentration 

qa Allowable Bearing Pressure 

IC In-situ CBR 

SBC Safe Bearing Capacity 

SO4 Sulphate 

C Cohesion 

ø Phi, Angle of Internal Friction 

RL Reduced Level 

γ Gamma, Density 

CR Core Recovery 

RQD Rock Quality Designation 

TCR Total Core Recovery 

KPa Kilo Pascal 

D Depth 

Kg Kilograms 

Kg/cm2 Kilograms per square centimeter 

CS Cross Section 
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GEOTECHNICAL INVESTIGATION FOR PROPOSED CONSTRUCTION OF   

STILT + 5 COMMERCIAL CUM RESIDENTIAL  BUILDING AT 218/9 UTHANGUDI 

MELUR MAIN ROAD IN MADURAI - 625107. 

1. INTRODUCTION  

Geotechnical Investigation For Proposed  STILT + 5 COMMERCIAL CUM 

RESIDENTIAL  BUILDING  for   MR. V. JAYARAJ  awarded the work of Geotechnical 

Investigations Work to Sastha Soil Testing Services dated 31 ST JANUARY 2025. 

As part of scope of services, Total Two boreholes were drilled up to 6.00m &10.00m depth 

below EGL or 3 consecutive N-values are greater than 50 or 1.5 m drilling into Soft rock/ M. 

rock, H. rock, whichever is earlier at the locations identified by In our site we have 

Encountered With Latrite, DSR From 0.00 M To 1.50 M, DSR 3.00 M, DSR From 4.50 M, 

Hard Rock, DSR From 6.00 M, DSR From 7.50m -10.00 M. N= 50. This final report covers 

the details of boreholes drilled; sub-soil profile noticed in the boreholes, field and laboratory 

test results of soil samples collected from the boreholes and interpretation of the same for 

Safe Bearing Capacity (SBC) and foundation recommendations. 

2. SCOPE OF WORK 

Conducting Standard Penetration Test (SPT) at every 1.5 m intervals up to 10.00M depth 

and thereafter at every 1.5 m intervals till refusal (N>50). 

• Collection of 100 mm diameter undisturbed soil samples in cohesive soil 

layers 

• Conducting all relevant laboratory tests on soil/rock samples as per IS codes 

and as per Client’s structural requirements. 

• Determination of Safe Bearing Capacity (SBC) of Soil/Rock. 

• Preparation and submission of reports 
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3.GEOLOGY OF THE AREA - Regional and Local Geology 

Madurai With A Total Area Of 3860 Sq.Km. Is One Of The Trifurcated Districts Of The 

Erstwhile Composite Madurai And Is Situated Between North Latitudes 9° 30' - 10° 16' 

And East Longitudes 77° 15' - 78° 25'. It Is Bound By Theni District In The West, Dindigul 

District In The North, Karur And Sivaganga Districts In The East And By Virudhunagar 

District In The South. It Comprises 10 Taluks, Viz., Madurai East, Madurai West, 

Thirupparankundram, Usilampatti, Tirumangalam, Madurai South, Madurai North, 

Vadipatti, Peraiyur And karuppayurani With Madurai City As The District Headquarters. 

Madurai Is covered by granulite facies high grade metamorphic rocks and younger 

intrusives which fall under the following categories: 1. Metasedimentary group comprising 

quartzite, calc gneiss/crystalline limestone, garnetsillimanite ± biotite ± cordierite ± spinel 

gneiss, minor garnet-cordierite gneiss and garnetiferrous quartzo-feldspathic gneiss 

(Khondalites and leptynite), magnetite and quartzite. 2. Charnockite Group consisting of 

acid charnockite and pyroxene granulite. 3. Older Intrusive rocks consisting of 

amphibolite, pyroxenite and gabbro (maficsultramafics). 4. Migmatite group made up of 

banded hornblendebiotite gneiss, grey granitic gneiss, pink granitic gneiss and grey 

hornblende granite. 5. Younger Acid Intrusives consisting of granite and pegmatite. 

Metasedimentary group: This consists of rocks of arenaceous, calcareous and 

argillaceous composition metamorphosed under granulite facies and represented by 

quartzite, calc gneiss/diopside granulite, marble, garnet sillimanite gneiss (Khondalite) 

with minor bands of garnetiferrous quartzo-feldspathic gneiss (leptynite), garnet cordierite 

gneiss. These rocks occur as either individual bands or as 'enclaves' or as tectonic slices 

within the predominantly charnockite-migmatite country. Quartzite is the important 

member of the Metasedimentary Group and occupies the crest of the linear ridges in the 

district. Thickness of the individual quartzite bands varies from less than a metre to 150m. 

The quartzite is white or dirty white in colour and composed essentially of interlocking 

grains of quartz and Feldspar which is often kaolinised. Calc gneiss is grayish white, 

medium grained, granular or gneissose rock with typical ribbed weathering. It consists 

mainly of green diopside, white calcite and quartz with pinhead size garnets, green apatite 

and magnetite as accessory minerals. The thickness of calc gneiss varies from 1m to 

30m. With the decrease of silicate minerals and increase of carbonates the calc gneiss 

grades into crystalline limestone at a few places. Garnet-sillimanite gneiss (Khondalite) 

represents metamorphosed pelitic sediments. This rock shows a thickness varying from 

1m to 50m. Development of garnet is very profuse and at times garnet rich layers (1 to 2 

cm thick) alternate with quartz-Feldspar rich layers. Sillimanite occurs in varying amounts. 

Biotite is a common associate mineral. Development of cordierite is noticed in the garnet- 

55 sillimanite gneiss in a few places. Minor bands of a few cm to a couple of metres wide, 

whitish looking quartzo-feldspathic gneiss (leptynite) with unevenly distributed pink 
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garnets occur as inter bands within garnet-sillimanite gneiss. 

Younger Acid Intrusives that are noticed in The Madurai  are granite and thin veins of 

pegmatite. Pegmatite is coarse grained, mostly pink coloured with orthoclase and quartz 

as the main minerals. Biotite and magnetite occur in small amounts. Pockets of Tertiary 

marine sandstone, calcareous gritty sandstone and low-level laterite capping with kankary 

veins are noticed east of Madurai, Quaternary alluvium is found on either side of River 

Vaigai around Madurai. 

Local Seismicity. Madurai falls under Zone II  

DISTRICTS LYING IN EARTHQUAKE HAZARD ZONE II SEISMIC ZONE – 

Seismic Zone II, Zone factor Z=0.10. Seismic intensity: Low. Importance Factor I = 1.5  

(Based on the Vulnerability Atlas of India – 2nd Editions, BMTPC 

 



GEOTECHNICAL INVESTIGATION FOR PROPOSED CONSTRUCTION OF STILT + 5 COMMERCIAL CUM 

RESIDENTIAL BUILDING AT 218/9 UTHANGUDI MELUR MAIN ROAD IN MADURAI – 625107. 

FINAL REPORT 

MR. V. JAYARAJ         
 
 
 
 

SASTHA SOIL TESTING SERVICES 9 

 

    

4.0. FIELD INVESTIGATIONS.  

 Location Details 

The bore holes have been drilled at the locations identified by the Client. The bore hole 

Latitude / Longitude is furnished in the below Table. 

S.NO BH NO EASTING NORTHING 
BORE HOLE 

TERMINATION 
DEPTH 

1 01 78°10'12.46332'' 9°57'1.65996'' 6.00M 

2 02 78°10'12.51516'' 9°57'3.71952'' 10.00M 

5.0. METHODOLOGY OF FIELD WORK.  

5.1. Boring and Drilling 

Boreholes was sunk by deploying heavy duty rotary drilling rig using the conventional 

rotary drilling process. Methodology followed for boring confirmed to IS: 1892.Boring was 

affected by the cutting action of rotating bit with Bentonite slurry circulation and by 

stabilizing the sides of the boreholes using casing pipes/Bentonite slurry up to required 

depth to prevent side collapse. While this method was adequate to bore through the stiff 

soil stratum, progress of boring slowed down considerably near the soil-rock interface, 

including weathered rock formations. In such cases, further drilling work was carried out 

by using NX size double tube core barrel with TC (Tungsten Carbide) bits. The bore logs 

are furnished in Appendix A. 

5.2. Sampling 

Disturbed samples have been collected from split spoon sampler by conducting the 

standard penetration tests below the existing ground level as presented in the respective 

field bore logs. Undisturbed samples (UDS) could not be collected in the bore holes 

since cohesive to semi- cohesive soils was not in the boreholes. 

5.3. Rock Coring 

Heavy duty rotary drilling rig having the capacity to drill up to 60 m has been used to drill 

through the rocky stratum. Tungsten Carbide (TC)/Diamond bits were used to drill 

through weathered rock/hard rock stratum. Recovered cores were measured and 

percentage CR and RQD has been calculated asunder: 

% CR    = 
Length of core 

Length of run 
 x100 
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%RQD= 
Length of core in pieces of 101.6mm  

(Length of run) 

 

x 100 

The SPT, UDS and rock core samples, core sampling depth percentage, CR and RQD for 

each core drill run has been mentioned in the bore log. 

5.4. Standard Penetration Test (SPT) 

Standard Penetration Test (SPT) to determine penetration resistance was conducted in 

the boreholes generally up to refusal depth using the procedure described in IS: 2131. In 

this method, driving bit is replaced by split spoon sampler (50.8 mm OD and 35 mm ID) 

and the sampler is driven by dropping 63.5 kg hammer on the top of the driving collar 

with free fall of 75 cm. The length of the sampler is 60 cm. The sampler is first driven 

through15 cm as “Seating Drive”. It is further driven through 30 cm. The number of blows 

required to drive the sampler for 30 cm beyond seating drive is termed as “Penetration 

Resistance, N”. Where it was not possible to penetrate the full length of SPT sampler 

and “refusal” was reached earlier, N values are generally observed to be greater than 

100.Recorded ‘N’ values are mentioned in the respective bore log sheet attached. 

5.5. Ground Water Table 

Ground water table was Not Met at during the drilling depth at the time of investigation. 

Note: Approximate Ground water table 24.00 M 

Road level and site level 

    The Approximate Level of site is (-) 0.30 m BELOW the Nearby Road. Approximate MSL 

Elevation 146.00Meters Above Sea level. 

MITIGATION MEASURES 
 

1. Soil stabilization - Soil stabilization  NOT REQUIRED for this site. 

2.Refilling the excavated soil – the same site soil CAN  be used for refilling / back 

filling. 

3.Ground water NOT ENCOUNTERED within the drilling depth.
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6.0. LABORATORY INVESTIGATION 

Disturbed soil samples recovered from the boreholes at various depths are collected for 

Laboratory tests to determine their Physical and Engineering properties. The testing 

procedures were in accordance with current applicable IS Standards. 

The Following tests were conducted on selected soil samples recovered from the boreholes: 

Laboratory Test IS Code Referred 

Bulk Density By Calculations 

Natural Moisture Content (NMC) IS 2720 Part 2 – 1973 (Reaffirmed 2015) 

Specific Gravity IS 2720 Part 3 Sec 2 – 1980 (Reaffirmed 2016) 

Grain Size Analysis IS 2720 Part 4 – 1985 (Reaffirmed 2015) 

Liquid Limit and Plastic Limit IS 2720 Part 5 – 1985 

Free Swell Index IS 2720 Part 40 – 1977 (Reaffirmed 2002) 

Direct Shear Test IS 2720 Part 13 – 1986 (Reaffirmed 2016) 

Unconfined Compressive Strength Test (UCC) IS 2720 Part 10 – 1991 (Reaffirmed 2015) 

Point Load Index Test on Rock IS 8764 – 1998 (Reaffirmed 2019) 

The Laboratory Test Results are furnished in Appendix B1. The grain size curves of soil samples are 

furnished in Appendix B2. 

 

Consistency of Cohesive Soils 

Consistency Cohesion Intercept, Kg/Sq.cm SPT (N) Value 

Very Soft <0.1 0 to 2 

Soft 0.1 to 0.25 2 to 4 

Firm / Medium 0.25 to 0.5 4 to 8 

Stiff 0.5 to 1.0 8 to 15 

Very Stiff 1.0 to 2.0 15 to 30 

Hard > 2.0 > 30 
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Density Condition of Granular Soil 

Density Descriptor SPT (N) Value 

Very Loose 0 to 4 

Loose 4 to 10 

Medium Dense 10 to 30 

Dense 30 to 50 

Very Dense > 50 
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6.3. UNCERTAINTY 

➢ Every Measurement entails an uncertainty. It is well known that no measuring instrument 

can determine the true value of any measurement. The cumulative effect of factors such 

as sensitivity of equipment, accuracy in calibration, human factors and environmental 

conditions will determine the overall uncertainty in the parameter determined from these 

measurements. 

➢ As a part of our commitment to our clients, we have worked out the uncertainty in the 

parameters reported by our laboratory. Although this does not form a part of our contract 

agreement, we present below our statistical estimate of uncertainty of various 

parameters based on our most recent evaluation. 

7.0 SUB-SOIL PROFILE 

Generally, one-layer sub-soil profile was noticed in the boreholes, described as under: 

Layer I – Layer III the Latrite, DSR From 0.00 M To 1.50 M, DSR 3.00 M, DSR From 

4.50 M, Hard Rock, DSR From 6.00 M, DSR From 7.50m -10.00 M. N= 50. This layer 

was noticed at the top in the boreholes and up to the termination depth of the bore holes. 

The thickness of this layer and recorded N- values in this layer areas under: 

BH. No 
Thickness of Layer below EGL 

(m) 
N-values In-situ Compactness of Soil 

BH 1 0.00 - 1.50,3.00- 4.50-6.00 50, 50, 50, 50. DENSE 

BH 2 0.00 - 1.50,3.00- 4.50-10.00 50,50,50, 50, 50, 50, 50. DENSE 
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8.0. FOUNDATION DESIGN CONSIDERATIONS- Foundation Type, Size & Depth STILT + 5 

COMMERCIAL CUM RESIDENTIAL  BUILDING  Based on sub-soil profile noticed at site 

and proposed structures Open foundations isolated spread can be considered as suitable 

foundation system. As per Client’s specification, the Structure will have Depth STILT + 5 

COMMERCIAL CUM RESIDENTIAL   BUILDING  above EGL. Hence Safe Bearing Capacity 

(SBC) calculations have been made for foundations at 1.50 to 10.00 m depth below EGL. Based on 

the structural configuration, designer can consider the design foundation level. 

Column foundation 

Use Column foundation with wide footing below 3.00M / 2.00M from NGL, with 

connecting Beam all around, Use of 250 mm thickness PCC below Footing. 

 (or)   

 Combined Column foundation / Strip Foundation 

 Use combined Column foundation with wide footing below 3.00M / 2.00M from NGL, 

with     connecting Beam all around. Use of 250 mm thickness PCC below Footing. 

(or)   

According to the Structural Engineer’s recommendation considering loading 

conditions. 

Isolated spread footings should have minimum embedment of 1.50 M in natural soil 

below the excavated level and raft /mat foundation can be considered at the proposed 

founding level. 

Minimum and maximum footing widths for isolated footings foundations considered in the 

report are as follows: 

 8.2. Design N-value 

The N-values in the boreholes at 1.50 m,3.0m, 4.50m and 6.00m depth below EGL 
are as follows: 

 

Borehole No. 

N-value 

Depth (m) 

1.50 3.00 4.50 6.00 

BH 1 50 50 50 50 

BH 2 50 50 50 50 
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9.0. NET SAFE BEARING CAPACITY (SBC) COMPUTATIONS 

Calculations for Net Safe Bearing capacity for the foundations supported in soil layers 

are recommended based on following approach 

• Shear Criteria recommended by IS:6403 

• Settlement criteria recommended by IS:8009 (Part I) 

Consistent with standard Geotechnical Practices, the lower of values worked out from shear 

as well as settlement approach is recommended for design. 

9.1. Net SBC Computations from Shear Criteria 

The calculations are based on equation recommended by Code IS: 6403 which takes care of 

L/B ratio (shape), foundation depth etc., along with other parameters based on general shear 

failure. The equation used to calculate net ultimate bearing capacity (UBC) is as under. 

                       Net UBC= c Nc Sc dc ic+ γ D (Nq- 1) Sq dq iq+0.5 γB NS di  

Where, 

c = Cohesion of founding strata in t/m2 = 0 

ø= Angle if internal friction of founding strata 

Sc, Sq and S =Shape factors referred from IS: 6403 

 for square foundation =1.3,1.2 and 0.8 Respectively 

Nc, Nq and N = Bearing capacity factors referred from 

IS:6403 dc, dq and dγ=Depth factors referred from IS:6403 

√Nγ= tan2(45+ /2) 

dc = 1+0.2(D/B) √N  

dq and d = 1 + 0.1 (D/B) √N  

ic,iq and i = Inclination factors, all three factors are equal to 1 

D = Depth of foundation below existing ground level = 2.0 m & 3.0 m  

B = Width of foundation = 2 m, 3 m 

γ= Bulk unit weight of founding strata 

9.2. Net Allowable Bearing Pressure Computations from Settlement Criteria 

Using curve of IS-8009 (Part I), settlements for 10 t/m2 are inferred for foundations of width 

2.0 m, 3.0 m for design SPT ‘N’ values. For foundations beyond 3.0 m width, 

Curves become asymptotic and settlements become more or less constant. This 

settlement inferred is corrected for Ground water table position, embedment and rigidity. 

Finally, by using this corrected settlement, the net allowable bearing pressure is evaluated 

for 25 mm immediate settlement. 

The calculated Net Safe Bearing Capacity (SBC) values are tabulated below: 
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10.0. MODULUS OF SUB-GRADE REACTION 

 
 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

BH No. Width (m) 

Recommended Net SBC (kN/m2) IS :6403 

Depth below EGL (m) 

1.50 2.00 2.50 3.00 

Shear Settlement Shear Settlement Shear Settlement Shear Settlement 

1 
1.50 244.79 937.37 312.83 937.37 386.99 937.37 496.48 937.37 

2.00 263.69 860.88 326.38 860.88 393.66 860.88 494.63 860.88 

2 
1.50 260.09 937.37 332.38 937.37 411.18 937.37 496.48 937.37 

2.00 280.17 860.88 346.78 860.88 418.27 860.88 494.63 860.88 

BH No. Width (m) 

Recommended Net SBC (kN/m2) IS :6403 

Depth below EGL (m) 

3.00 3.50 4.00 4.50 

Shear Settlement Shear Settlement Shear Settlement Shear Settlement 

1 
1.50 496.48 937.37 588.27 937.37 686.56 937.37 791.36 937.37 

2.00 494.63 860.88 575.86 860.88 661.97 860.88 752.95 860.88 

2 
1.50 496.48 937.37 588.27 937.37 686.56 937.37 791.36 937.37 

2.00 494.63 860.88 575.86 860.88 661.97 860.88 752.95 860.88 
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11.0. CONCLUSION 

•    Boreholes BH 1 – 2   were drilled at Site, at the locations identified by the Client. 

•  The detailed description of soil layers met in the boreholes is mentioned in Sec7.0 

above. 

•  Based on the sub-soil profile noticed, Open foundations isolated spread can be 

considered as the suitable foundation system for the proposed structures. 

•  Stratum at the founding level shall be thoroughly checked before placing the 

foundations on this layer. If any loose soil pockets or cavities are present, the same shall 

be replaced with lean concrete /compacted sand pad  

• If any loose soil pockets or cavities are present, the same shall be replaced with lean 

concrete/ compacted sand pad before placing the foundations. 

• Approximate Ground water table was MET in the area at 24.00 m depth below EGL 

at the time of investigation. While during construction if water table is encountered at the 

founding level suggested/higher, proper de watering measures shall be adopted so as to 

confine the water table to the base level of footing. 

•  Recommended excavation slopes in this type of soil are 2H: 1V. Any loose soil 

(unacceptable soil) on the surface below the grubbing depth shall be removed and filled 

and compacted with good gravelly soil/ lean concrete. 
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FIGURE 1 

 
Geology Map of Tamil Nadu 
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Geology Map of Madurai 
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 FIGURE 3 
 

 
LOCATION MAP 
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APPENDIX A 

BORE LOG – 1 
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GROUND WATER DEPTH m DIST.FALLING HAMMER (cm) : 75 SUPERVISOR :

 Mr. Krishnan Sethuraman

78°10'12.46332'' WEIGHT OF HAMMER (Kg) : 63.5 DRILL CREW : SURENDRAN
COORDINATES

9°57'1.65996'' CORE DIAMETER (mm) : 75 GEOTECH ENGINEER :

: 31-01-2025

METHOD OF SAMPLING  Rotary Drilling CORE TYPE :  SINGLE DATE COMPLETED : 31-01-2025

Sastha Soil Testing Services  

PROJECT
PROPOSED CONSTRUCTION OF STILT + 5 COMMERCIAL CUM RESIDENTIAL BUILDING AT 218/9 

UTHANGUDI MELUR MAIN ROAD IN MADURAI - 625107

LOCATION 218/9 UTHANGUDI MELUR MAIN ROAD IN MADURAI - 625107
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BORE LOG – 2 
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  TOTAL DEPTH (m) m CASSING DIAMETER (mm) : 150 SITE LEVEL : (+) 0.40 M ABOVE

GROUND WATER DEPTH m DIST.FALLING HAMMER (cm) : 75 SUPERVISOR :

METHOD OF SAMPLING  Rotary Drilling CORE TYPE :  SINGLE DATE COMPLETED : 31-01-2025

 Mr. Krishnan Sethuraman

78°10'12.51516'' WEIGHT OF HAMMER (Kg) : 63.5 DRILL CREW : SURENDRAN
COORDINATES

9°57'3.71952'' CORE DIAMETER (mm) : 75 GEOTECH ENGINEER :

Sastha Soil Testing Services  

PROJECT
PROPOSED CONSTRUCTION OF STILT + 5 COMMERCIAL CUM RESIDENTIAL BUILDING AT 218/9 

UTHANGUDI MELUR MAIN ROAD IN MADURAI - 625107

LOCATION 218/9 UTHANGUDI MELUR MAIN ROAD IN MADURAI - 625107

BORE HOLE NUMBER  BH - 2 DRILLING TYPE MACHINE :  FM DATE COMMENCED : 31-01-2025
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 GEO-TECHNICAL DATA. 

TYPE 

S
E

IS
M

IC
 Z

O
N

E
 RECOMMENDED SBC (KN/M2) OF SOIL 

Terzaghi Footing Size (m) 
RECOMMENDED TYPE OF   

FOUNDATION 

1.50 
m 

3.00 
m 

4.50  
m 

6.00 
m 

7.50 
m 

9.00  
m 

10.00 
m 

Isolated 
/Combined 

Raft Pile 

 STILT + 5 
COMMERCIAL 

CUM 
RESIDENTIAL  

BUILDING   

II 

258 384 494 710 - - - YES NA NA 

274 344 494 603 713 823 896 YES NA NA 
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APPENDIX B1 
   

SASTHA SOIL TESTING SERVICES 

AN ISO-9001:2015 Certified Company 

C-128, New HIG Colony, Shenbagathottam, Anna Nagar,  

Madurai - 625 020, Ph: 9344104870 
 

ULR No: TC1515025100000025F                                          Form No:  SSTS/LT/01    

     TEST REPORT 

  Sample Received on: 31.01.2025         Client Name: Mr.Raj kumar                                               

Test Commenced On: 01.02.2025        Site Address: Uthangudi ,Madurai - 625107 

Test Completed On:   04.02.2025          Report No  :  SSTS/GT/310125 /25    

Job No: SSTS/31/01/2025                       Report Date:  05.02.2025 

Sample Condition: Good                        Contact No*: - +918489737313 

Source of Sample*: Supplied by Client  Temperature, Humidity *:27.2o C & 59% 

Name of Work:  Proposed Construction of Stilt + 5 Commercial Cum Residential  Building At 

218/9 Uthangudi Melur Main Road In Madurai – 625107. 
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BH -

1  

1.5 LATERITE SOIL 41.53 37.95 17.32 2.60 0.60 NON-PLASTIC 7.40 2.72 - - 

3 
DISINTEGRATED 

SOFT ROCK 
92.10 6.90 0.82 0.10 0.08 NON-PLASTIC 5.16 2.70 - - 

4.5 
DISINTEGRATED 

SOFT ROCK 
58.60 32.96 7.59 0.73 0.12 NON-PLASTIC 5.61 2.78 - - 

6 HARD ROCK - - - - - - 0.57 - - 0.91 

  
 
 
 
 

                 Authorized Signatory 

                           ER. K. Sethuraman 

                                                                                                                    CEO/Technical Manager 

Note: 

1. The results relate only to the items tested 

2. Any Corrections invalidate this report 

3. The test report shall not be reproduced expect in full, without the written approval of the laboratory. 

4. Any Complaints and Clarifications of this report should be made in writing within 15 days from the date of test report..  
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SASTHA SOIL TESTING SERVICES 

AN ISO-9001:2015 Certified Company 

C-128, New HIG Colony, Shenbagathottam, Anna Nagar,  

Madurai – 625 020, Ph: 9344104870 
 

ULR No: TC1515025100000025F                                          Form No:  SSTS/LT/01    

     TEST REPORT 

  Sample Received on: 31.01.2025         Client Name: Mr.Raj kumar                                               

Test Commenced On: 01.02.2025        Site Address: Uthangudi ,Madurai - 625107 

Test Completed On:   04.02.2025          Report No  :  SSTS/GT/310125 /25    

Job No: SSTS/31/01/2025                       Report Date:  05.02.2025 

Sample Condition: Good                        Contact No*: - +918489737313 

Source of Sample*: Supplied by Client  Temperature, Humidity *:27.2o C & 59% 

Name of Work:  Proposed Construction of Stilt + 5 Commercial Cum Residential  Building At 

218/9 Uthangudi Melur Main Road In Madurai – 625107. 
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BH 2  

1.5 
DISINTEGRATED 

SOFT ROCK 
- - - - - - - - 

3 
DISINTEGRATED 

SOFT ROCK 
10.56 51.09 37.79 0.44 0.12 NON-PLASTIC 12.44 2.81 

4.5 
DISINTEGRATED 

SOFT ROCK 
- - - - - - - - 

6 
DISINTEGRATED 

SOFT ROCK 
10.12 51.40 37.34 0.98 0.16 NON-PLASTIC 10.51 2.77 

7.5 
DISINTEGRATED 

SOFT ROCK 
- - - - - - - - 

9.0 
DISINTEGRATED 

SOFT ROCK 
19.04 53.29 27.25 0.40 0.02  NON-PLASTIC 13.35 2.70 

10.0 
DISINTEGRATED 

SOFT ROCK 
- - - - - - - - 

 
  
 
 
 
 

                 Authorized Signatory 

                           ER. K. Sethuraman 

                                                                                                                    CEO/Technical Manager 

Note: 

1. The results relate only to the items tested 

2. Any Corrections invalidate this report 

3. The test report shall not be reproduced expect in full, without the written approval of the laboratory. 

4. Any Complaints and Clarifications of this report should be made in writing within 15 days from the date of test report..       
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APPENDIX B2 

Issued To 

GEOTECHNICAL INVESTIGATION FOR 

PROPOSED CONSTRUCTION OF STILT + 5 

COMMERCIAL CUM RESIDENTIAL  

BUILDING AT 218/9 UTHANGUDI MELUR 

MAIN ROAD    IN MADURAI – 625107. 

 

Test Certificate 
No 

SSTS/GT/310125/25    

Date of Issue 31-01-2025  

Matrix Soil Samples 

Date of receipt of 
Soil samples 

31-01-2025  Sampling SPL- 31.01.2025  

Date of Testing 31-01-2025 To 08-02-2025 Page Nos 26 of 40 

LAB TEST RESULTS - SOIL SAMPLES 

(NON – NABL) 
 

           

  

 

 

                                                                             Authorized Signatory  

ER. K. Sethuraman 

Geo-Tech Engineer 
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ø 
(DEG) 

UCC 
strength 

(kPa) 

Shear 
Wave 

Velocity 

BH 1  

1.5 132.5 50 LATERITE SOIL 1.92 461.25 258 0 42 >400 340.09 

3 131 50 
DISINTEGRATED 

SOFT ROCK 
2.04 461.25 384 0 42 >400 340.09 

4.5 129.5 50 
DISINTEGRATED 

SOFT ROCK 
2.04 461.25 494 0 42 >400 340.09 

6 128 50 HARD ROCK 2.40 461.25 710 0 42 >400 340.09 

BH 2  

1.5 132.5 34 
DISINTEGRATED 

SOFT ROCK 
2.04 461.25 274 0 42 >400 340.09 

3 131 50 
DISINTEGRATED 

SOFT ROCK 
2.04 461.25 384 0 42 >400 340.09 

4.5 129.5 50 
DISINTEGRATED 

SOFT ROCK 
2.04 461.25 494 0 42 >400 340.09 

6 128 50 
DISINTEGRATED 

SOFT ROCK 
2.04 461.25 603 0 42 >400 340.09 

7.5 126.5 50 
 DISINTEGRATED 

SOFT ROCK 
2.04 461.25 713 0 42 >400 340.09 

9 125 50 
DISINTEGRATED 

SOFT ROCK 
2.04 461.25 823 0 42 >400 340.09 

10 124 50 
DISINTEGRATED 

SOFT ROCK 
2.04 461.25 896 0 42 >400 340.09 
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APPENDIX B3 

        PARTICLE SIZE ANALYSIS CURVES 

PROJECT: GEOTECHNICAL INVESTIGATION FOR PROPOSED CONSTRUCTION OF   STILT + 5 COMMERCIAL CUM RESIDENTIAL  BUILDING 

AT 218/9 UTHANGUDI MELUR MAIN ROAD IN MADURAI - 625107.   

CLIENT: MR. V. JAYARAJ . 
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                                                    BH 1 - 2 

 Composition 

 
 
 
  
 
 

SAMPLE
BH - 1

1.50m

BH - 1

3.00m

BH - 1

4.50m

BH - 2

3.00m

BH - 2

6.00m

BH - 2

9.00m

% FINE GRAVEL = 41.53 92.10 58.60 10.56 10.12 19.04

% COARSE SAND = 37.95 6.90 32.96 51.09 51.40 53.29

%MEDIUM SAND = 17.32 0.82 7.59 37.79 37.34 27.25

%FINE SAND = 2.60 0.10 0.73 0.44 0.98 0.40

% FINE/ SILT = 0.60 0.08 0.12 0.12 0.16 0.02

SAMPLE
BH - 1

1.50m

BH - 1

3.00m

BH - 1

4.50m

BH - 2

3.00m

BH - 2

6.00m

BH - 2

9.00m

% GRAVEL = 41.53 92.10 58.60 10.56 10.12 19.04

% SAND = 57.87 7.82 41.28 89.32 89.72 80.94

% SILT AND CLAY = 0.60 0.08 0.12 0.12 0.16 0.02

TOTAL 100.00 100.00 100.00 100.00 100.00 100.00
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FINAL REPORT 

DESIGN INFORMATION - II 

FOUNDATION DESIGN 
Subject: 

GEOTECHNICAL INVESTIGATION FOR PROPOSED 

CONSTRUCTION OF STILT + 5 COMMERCIAL CUM 

RESIDENTIAL  BUILDING AT 218/9 UTHANGUDI MELUR 

MAIN ROAD  IN MADURAI  -625107 . 

SOIL BEARING CAPACITY BY IS Calculation 

Design 
Code/Ref: 

Proj. No. Location:  Designer: Date: 

IS:6403 SSTS 310125    KSR 10.02.25 

CODE 
REF. 

CALCULATIONS & SKECTHES 

  
Allowable bearing pressure using IS equation for the footing and 
soil parameters shown in       

 Figure 1.     

  

  

BEARING CAPACITY OF SHALLOW FOUNDATIONS        

    IS Method                

    
Date 

  
10 - FEB - 2025 
             

    Identification BH-1               

    
INPUT 
          IS Results      

      Units of Measurement              
        SI SI or E   Bearing Capacity      
               q ult = 659.2 kPa   
      Foundation Information    q a = 264 kPa   
      Shape SQ  SQ, CI, CO, or RE          
      B = 2 m   Allowable Column Load    
      L = 2 m   P = 913 kN   
      D = 1.5 m              
                        

      
Soil 
Information                

      c = 0 kPa     
  

         
    phi(Ø) = 42 deg            
    gamma(γ) = 1.92 kN/m^3            
      Dw = 24 m              
                         

      
Factor of 
Safety                

      F = 2.5                
Eq. 4-1              

  IS Computation         

  

Unit 
conversion 1 

Nc = 98.195  dq = 1.1684 q = 28.80 

  γ w = 9.8 sc = 1.3  N  = 167.85 W' = 1.00 

  ø(radians) 0.733 dc = 1.3369  s  = 0.8 k = 0.75 

  W footing 142 Nq = 89.645  d  = 1.1685  zD' = 2.88 

  γ conc 23.6 sq = 1.2  B/L = 1.0  ' = 1.92 
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 FINAL REPORT 

 

FOUNDATION DESIGN  

Subject: 

GEOTECHNICAL INVESTIGATION FOR PROPOSED 

CONSTRUCTION OF STILT + 5 COMMERCIAL CUM 

RESIDENTIAL  BUILDING AT 218/9 UTHANGUDI MELUR 

MAIN ROAD  IN MADURAI  -625107 . 

SOIL BEARING CAPACITY BY IS Calculation 

Design 
Code/Ref: 

Proj. No. 
Location
: 
  

Design: Date: 

IS:6403 SSTS 310125    KSR 10.02.25 

CODE 
REF. 

CALCULATIONS & SKECTHES 

  
Allowable bearing pressure using IS equation for the footing and soil 
parameters shown in       

 Figure 1.     

  
  
BEARING CAPACITY OF SHALLOW FOUNDATIONS        

    IS Method                

    
Date 

  
10 - FEB - 2025 
               

    Identification BH-1                

    
INPUT 
          IS Results      

      Units of Measurement              
        SI SI or E   Bearing Capacity      
               q ult = 816 kPa   
      Foundation Information    q a = 326 kPa   

      
Shap

e SQ  SQ, CI, CO, or RE          
      B = 2 m   Allowable Column Load    
      L = 2 m   P = 1117 kN   
      D = 2 m              
                        

      
Soil 
Information                

      c = 0 kPa     
  

         
    phi(Ø) =         42 deg            
    gamma(γ) =     1.92 kN/m^3            
      Dw =      24 m              
                         
      Factor of Safety               
      F = 2.5                

Eq. 4-1              

  IS Computation         

  
Unit 

conversion 1 Nc = 98.195 dq = 1.2246 q = 38.40 

  γ w = 9.8 sc = 1.3 N  = 167.85 W' = 1.00 

  γ(radians) 0.733 dc = 1.4492 s  = 0.8 k = 1 

  W footing 189 Nq =       89.645 d  = 1.2246  zD' = 3.84 

 
γconc 23.6 sq = 1.2 B/L = 1.0  ' = 1.92 
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FINAL REPORT 

  

FOUNDATION DESIGN 

Subject: 

GEOTECHNICAL INVESTIGATION FOR PROPOSED 

CONSTRUCTION OF STILT + 5 COMMERCIAL CUM 

RESIDENTIAL  BUILDING AT 218/9 UTHANGUDI 

MELUR MAIN ROAD  IN MADURAI  -625107 . 

SOIL BEARING CAPACITY BY IS Calculation 

Design 
Code/Ref: 

Proj. No. Location:  Designer: Date: 

IS:6403 SSTS 310125    KSR 10.02.25 

CODE 
REF. 

CALCULATIONS & SKECTHES 

  
Allowable bearing pressure using IS equation for the footing and 
soil parameters shown in       

 Figure 1.     

  

  

BEARING CAPACITY OF SHALLOW FOUNDATIONS        

    IS Method                

    
Date 

  
10 - FEB - 2025 
               

    Identification BH-1               

    
INPUT 
          IS  Results      

      Units of Measurement              

        SI SI or E   Bearing Capacity      
               q ult = 1237 kPa   
      Foundation Information    q a = 495 kPa   
      Shape SQ  SQ, CI, CO, or RE          
      B = 2 m   Allowable Column Load    
      L = 2 m   P = 1695 kN   
      D = 3 m              
                        

      
Soil 
Information                

      c = 0 kPa     
  

         
    phi(Ø) = 42 deg            
    gamma(γ) = 2.04 kN/m^3            
      Dw = 24 m              
                         

      
Factor of 
Safety                

      F = 2.5                
Eq. 
4-1               

  IS Computation         

  

Unit 
conversion 1 

Nc = 98.195  dq = 1.3369 q = 57.60 

  γ w = 9.8 sc = 1.3  N  = 167.85 W' = 1.00 

  ø(radians) 0.733 dc = 1.6738  s  = 0.8 k = 0.98279 

  W footing 283 Nq = 89.65  d  = 1.3369  zD' = 6.12 

  γ conc 23.6 sq = 1.2  B/L = 1.0  ' =    2.04 
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FOUNDATION DESIGN 

Subject: 

GEOTECHNICAL INVESTIGATION FOR PROPOSED 

CONSTRUCTION OF STILT + 5 COMMERCIAL CUM 

RESIDENTIAL  BUILDING AT 218/9 UTHANGUDI 

MELUR MAIN ROAD  IN MADURAI  -625107 . 

SOIL BEARING CAPACITY BY IS Calculation 

Design 
Code/Ref: 

Proj. No. Location:  Designer: Date: 

IS:6403 SSTS 310125    KSR 10.02.25 

CODE 
REF. 

CALCULATIONS & SKECTHES 

  
Allowable bearing pressure using IS equation for the footing and 
soil parameters shown in       

 Figure 1.     

  

  

BEARING CAPACITY OF SHALLOW FOUNDATIONS        

    IS Method                

    
Date 

  
10 - FEB - 2025 
               

    Identification BH-1               

    
INPUT 
          IS  Results      

      Units of Measurement              

        SI SI or E   Bearing Capacity      
               q ult = 1882 kPa   
      Foundation Information    q a = 753 kPa   
      Shape SQ  SQ, CI, CO, or RE          
      B = 2 m   Allowable Column Load    
      L = 2 m   P = 2587 kN   
      D = 4.5 m              
                        

      
Soil 
Information                

      c = 0 kPa     
  

         
    phi(Ø) = 42 deg            
    gamma(γ) = 2.04 kN/m^3            
      Dw = 24 m              
                         

      
Factor of 
Safety                

      F = 2.5                
Eq. 
4-1               

  IS Computation         

  

Unit 
conversion 1 

Nc = 98.195  dq = 1.5054 q = 91.80 

  γ w = 9.8 sc = 1.3  N  = 167.85 W' = 1.00 

  ø(radians) 0.733 dc = 2.0107  s  = 0.8 k = 1.15257 

  W footing 425 Nq = 89.645  d  = 1.5054  zD' = 9.18 

  γ conc 23.6 sq = 1.2  B/L = 1.0  ' =    2.04 
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B
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 -
 1

  

1.5 1.92 42 0 1.5 1.5 611.97 2.5 244.79 79.65 471.12 937.37 

1.5 1.92 42 0 2 2 659.22 2.5 263.69 141.60 913.15 860.88 

2 1.92 42 0 1.5 1.5 782.08 2.5 312.83 106.20 597.67 937.37 

2 1.92 42 0 2 2 815.96 2.5 326.38 188.80 1116.73 860.88 

2.5 1.92 42 0 1.5 1.5 967.49 2.5 386.99 132.75 737.99 937.37 

2.5 1.92 42 0 2 2 984.16 2.5 393.66 236.00 1338.65 860.88 

3 2.04 42 0 1.5 1.5 1241.19 2.5 496.48 159.30 957.77 937.37 

3 2.04 42 0 2 2 1236.57 2.5 494.63 283.20 1695.31 860.88 

3.5 2.04 42 0 1.5 1.5 1470.68 2.5 588.27 185.85 1137.76 937.37 

3.5 2.04 42 0 2 2 1439.65 2.5 575.86 330.40 1973.05 860.88 

4 2.04 42 0 1.5 1.5 1716.41 2.5 686.56 212.40 1332.37 937.37 

4 2.04 42 0 2 2 1654.92 2.5 661.97 377.60 2270.28 860.88 

4.5 2.04 42 0 1.5 1.5 1978.39 2.5 791.36 238.95 1541.60 937.37 

4.5 2.04 42 0 2 2 1882.38 2.5 752.95 424.80 2587.01 860.88 
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1.5 2.04 42 0 1.5 1.5 650.21 2.5 260.09 79.65 505.54 937.37 

1.5 2.04 42 0 2 2 700.42 2.5 280.17 141.60 979.08 860.88 

2 2.04 42 0 1.5 1.5 830.96 2.5 332.38 106.20 641.66 937.37 

2 2.04 42 0 2 2 866.95 2.5 346.78 188.80 1198.33 860.88 

2.5 2.04 42 0 1.5 1.5 1027.95 2.5 411.18 132.75 792.41 937.37 

2.5 2.04 42 0 2 2 1045.67 2.5 418.27 236.00 1437.07 860.88 

3 2.04 42 0 1.5 1.5 1241.19 2.5 496.48 159.30 957.77 937.37 

3 2.04 42 0 2 2 1236.57 2.5 494.63 283.20 1695.31 860.88 

3.5 2.04 42 0 1.5 1.5 1470.68 2.5 588.27 185.85 1137.76 937.37 

3.5 2.04 42 0 2 2 1439.65 2.5 575.86 330.40 1973.05 860.88 

4 2.04 42 0 1.5 1.5 1716.41 2.5 686.56 212.40 1332.37 937.37 

4 2.04 42 0 2 2 1654.92 2.5 661.97 377.60 2270.28 860.88 

4.5 2.04 42 0 1.5 1.5 1978.39 2.5 791.36 238.95 1541.60 937.37 

4.5 2.04 42 0 2 2 1882.38 2.5 752.95 424.80 2587.01 860.88 
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APPENDIX C1 

LOCATION OF BORE HOLE POINT  
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PHOTOGRAPHS 

  
Drilling Under Progress 
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STANDARD PENETRATION RESISTANCE CURVE 

 
 

 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

***END OF REPORT*** 
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GEOTECHNICAL ENGINEER DETAILS: 

  

 Name : KRISHNAN SETHU RAMAN 

Address : 
C-128, New HIG Colony, Shenbaga Thottam, 
Near Mela Madai Apollo Signal, Anna Nagar ,Madurai-20. 

Branch 
: 

Chennai. 2, 94 Th Street 21st Avenue, Ashok Nagar, Duraisamy 

Road, Near JRK Metric School Vadapalani, Chennai-600083. 
Mobile no  : 09344104870, 06382534513 

Test report number    :  SSTS/GT/310125 /25 

Register no                 : GTE/01/2025/DTCP/MADURAI/JANUARY/2025 

Office no                 : 0452 - 4295151 

Email id                  : sasthageotechengineers@gmail.com 
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Price Analysis, Owner Outreach and Negotiation.

Buying & Selling Services

Certified EC, Patta, legal opinions, property verification, due
diligence, litigation solutions, and legal heir certificates.

Legal & Documentation Services

Building plan approvals, construction, layout and sub-division
approvals, zone conversion, and occupancy certification.

Property Development & Approvals

Escrow Services, Rentals, Litigation Solutions, Property
Valuation and Property Management

NRI & Investment Services

Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.

Compliance & Special Services

our services doesn’t just end there
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Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Property Valuation & Cost Estimation

Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Ownership, Compliance & Legal Verification

Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Zoning & Land Use Analysis

Forms & Templates, Document Generator, Document
Translation, Dictionary

Property Documentation & Workflow Tools

Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Vastu & Property Management Tools

empowering your real estate decisions
with smart tools
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