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1. INTRODUCTION :

UTTAR PRADESH BRIDGE CORPORATION LTD AGRA has awarded the
work of SUB SOIL INVESTIGATION FOR CONSTRUCTION OF PROPOSED
BRIDGE OVER RIVER YAMUNA NEAR ANANDI BHAIRAV
TEMPLE ON ANANDI BHAIRAV - DERA BANJARA , (GIJOLI)

ROAD IN DISTRICT AGRA. This report presents the details of Geotechnical

investigations carried out and data obtained from various field and laboratory tests, their

presentation in graphical form, and their compilation for the proposed Structure.

2. SCOPE OF WORK:
The Scope of geotechnical investigation work includes the following parameters: -

» Conducting standard penetration tests in-situ to obtain shear strength parameters of soil.

» Collect undisturbed soil samples from cohesive soil stratum to determine the engineering
properties such as shear strength and compressibility.

» Determine ground water level in each borehole. It was also required to collect ground water
sample from each borehole for chemical analysis.

» Collect and transport selected samples in soil & rock testing laboratory and conduct relevant
tests to determine engineering properties of different subsoil strata.

» Prepare a geotechnical investigation report based on the data collected from field and the results

of the laboratory tests.
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> DEFINATION OF ACRONYMS

CH = Silty clay of High plasticity ClI = Silty clay of Medium plasticity

CL = Silty clay of Low plasticity ML = Clay silt of Low plasticity

ML = Sandy Silt SM = Silty Sand , SC = Clayey Sand
SW/SP = Well/Poorly graded sand SM-SP =Poorly graded sand-silt mixture
EGL = Existing ground level. BGL = below ground level

GSF= General Shear Failure LSF=Local Shear Failure
ISF=Intermediate Shear Failure

3. METHODOLOGY OF FIELD INVESTIGATION:

All field work was carried out in accordance with the latest addition of the applicable code of

practice / procedures as laid down by the Bureau of Indian Standards.

BOREHOLES:

Bore-hole was selected by Engineer in charge in order to obtain comprehensive sub-soil data for
this site. Soil samples collected for different test at different levels. The sub-soil exploration work
at the proposed site was carried out manually / mechanically using 150 mm diameter shell and
augur manual equipment in soft strata and power driven mechanical boring in hard strata using

diamond cutter, as per 1S: 1892- 1979.
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4. STANDARD PENETRATION TEST (SPT):

The SPT was conducted in the boreholes at every 1.50 m interval and change of strata as per
specifications. Standard split spoon sampler attached to lower end of drill rods was driven in the
boreholes by means of standard hammer of 63.50 kg falling freely from a height of 75 cm. The
sampler was driven 45 cm as per specifications and number of blows required for each 15 cm
penetration was recorded. The number of blows for the first 15 cm penetration was not taken into

account as it is considered seating drive.

The number of blows for next 30 cm penetration was designated as SPT ‘N’ value. Wherever the
total penetration was less than 45 cm, the number of blows & the depth penetrated is incorporated
in respective bore logs. Disturbed Soil samples obtained from standard split spoon sampler were
collected in polythene bags of suitable size. These samples were properly sealed, labeled, recorded

and carefully transported to laboratory for testing.
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S.P.T. VALUES:

Corrections: - Two different correction are applied on Field SPT ‘N’ Value of Cohesion less soil

I. Due to Over —Burden (N’) - The N value for cohesion less soil has been corrected for

overburden as: -

o
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Effective Vertical Overburden Pressure
(kgf/cm?)
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Correction of N Value in Cohesionless Soil for Overburden
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Fig.-1 of IS- 2131-1981

I1. Due to dilitancy (N”) - If the stratum consists of fine sand and silt below water table for values

of N’ greater than 15,

N” =15+ (N’-15)/2
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5. CONSISTENCY /RELATIVE DENSITY OF SOIL WITH SPT VALUES AS PER IRC: 75-

2015
Consistency of Cohesive Soils Density Condition of Granular Soils
SPT Value Consistency SPT Value Density Descriptor
0-2 Very Soft
0-4 Very Loose
2-4 Soft
4-10 Loose
4-8 Medium
8-15 Stiff 10-30 Medium Dense
15-30 Very Stiff 30-50 Dense
>30 Hard
>50 Very Dense
Plastic Limit 60
Plasticity Liquid Limit - ,/
CH /
P
Low Plastic <35 o 7N
E wp =35 wp=50 / A- Line
= Ip=0.73 vy - 20) |
¢ 30 7
Medium Plastic 35 to 50 E o /
£ 20 4
CL- ML L // MH o1 OH
High Plastic >50 10 \_\- 4
; \\\\ \\\}\‘/ ML| MI or OI
ML or QL |
0 .

0 10 20 30 40 50 60 70 30 Ll 100

Liquid limit, w;
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6. DISTURBED SAMPLES:

In all boreholes, disturbed soil samples was taken at every 1.5 m interval and at significant change
of stratum (or as per specified). Soil from cutting edge of undisturbed samplers and from split
spoon sampler used for standard penetration tests was taken as disturbed samples. These samples

were placed without delay in adequately sealed polythene bags.

7. UNDISTURBED SOIL SAMPLES (UDS):

The UDS were collected from the boreholes at every 1.50 m interval & change of strata as per
sampling specifications, in thin walled sampling tubes of 100 mm dia. and 450 mm length. These
sampling tubes after retrieval from the boreholes were properly waxed and sealed at both ends.
These were carefully labeled and transported to the laboratory for testing. UDS wherever slipped

during lifting, were duly marked in the bore logs as well in the soil profile.

8. GROUND WATER TABLE:

During exploration work of the Location, the water table in the borehole will be allowed to
stabilize after depressing the water level adequately by bailing. Stability of the borehole sides and
bottom will be ensured at all times, ground water table measurement shall be done after minimum

2 hrs of bailing in sandy strata and after 24 hrs in cohesive strata.
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9. LABORATORY TESTS:

The following laboratory tests were conducted to determine the engineering characteristics of sub-

soils:

Natural moisture contents were determined by oven drying method as per IS 2720 (Part Il)-
1973. The results have been reported in result sheet attached.

Dry and Bulk density of soil strata were obtained using Shelby tubes in accordance with IS 2720
(Part XXI1X)-1975. The results have been reported in result sheet attached.

Particle size analysis test by hydrometer method were performed in accordance with IS 2720
(Part 1V) - 1965 on the part of soil samples obtained after the sieve analysis. The results have been

reported in result sheet attached.

Atterberg Limits’ tests were performed in accordance with 1S 2720 (Part V) - 1985 and results

have been reported in result sheet attached.

Specific gravity tests were performed in accordance with 1S 2720 (Part 11l Sectionl) -1980 and
the results have been reported in result sheet attached.

Triaxial Compression Test under Unconsolidated Un-drained (UU) condition as per 1IS: 2720
(Part-X1)-2011 were performed on the undisturbed soil samples obtained during the field

investigation. The results have been reported in result sheet attached.

Direct shear tests were performed as per 1S 2720 (Part XII1)-2015, on the undisturbed soil
samples obtained during the field investigation. The results and the density of samples have been

reported in result sheet attached.

Consolidation tests were performed as per IS 2720 (Part XV)-1986, on the undisturbed soil
samples obtained during the field investigation. The result in the form of compression index (Cc)

is reported in result sheet attached.
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10. REFERENCE CODES:
All field work/Laboratory tests were carried out in accordance with the latest addition of the

applicable code of practice / procedures as lay down by the Bureau of Indian Standards. List of

applicable codes are as below

Sr. No Ref: IS CODE PARTICULARS OF PROPERTIES
1 IS: 1892-1974 Field Work Including Existent Ground Water Table
Compendium of Indian Standard on soil engineering (part-2,
2 SP 36 (Part-2:1988) . : : - L
field testing of soil for civil engineering purposes)
Compendium of Indian Standard on soil engineering (Part-1,
3 SP 36 (Part-1:1987) . ) o o
laboratory testing of soil for civil engineering purposes)
4 IS: 2132-1986 Sampling in Undisturbed and Disturbed Form
5 IS: 2131-1981 Standard Penetration Test
6 IS: 2720 All Laboratory Tests on Soil Samples Collected
Code of Practice for determination of Bearing Capacity of
! IS 6403-1981 Shallow Foundations
Code of Practice for
8 IS: 8009(Part 1)-1976

Calculation of Settlement of Foundations

Design and Construction of Pile Foundations Code of

9 IS:2911(Part-1/Sec-2)-2010 ]
Practice

Code of Practice for subsurface investigation fors

10 1S:1892-1979 .
foundations

Permissible Maximum Settlement, Differential Settlement

11 IS: 1904-1986 and Angular Distortion
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11. METHODOLOGY OF CALCULATION
ANALYSIS OF OPEN FOUNDATION

The allowable bearing capacity of the sub soil strata has been computed from shear & settlement
consideration as per 1S: 6403-1981, IS: 1904-1976 & 1S: 8009 Part—I 1976. The details of

foundation analysis are given in the subsequent pages.

From Shear Failure Criteria:

Net Safe Bearing capacity from Shear Failure consideration has been computed in accordance
with IS: 6403-1981. A factor of safety of 2.5 is selected based on clause 706.3.1.1.1 of IRC 78-

2014 to estimate the net safe bearing capacity from ultimate net bearing capacity.

The ultimate net bearing capacity in case of general shear failure is given by following

expression,
: .1 : )
Qnu = CN¢Scd i + Q(Nq - 1)Sqdqlq + EB]’N],S],d],L], X W

The ultimate net bearing capacity in case of local shear failure is given by following expression,

2 : | _
Q' =5 CN'cScdic + q(N'q — 1)Sqdgig + 5 BYN' S dyi, x W',

3
Where,
Bearing Capacit Inclination Water Table
g Lapacity Depth Factors | Shape Factors .
Factors Factors Correction
Nc Dc Sc Ic
Ny Dy Sy ly
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12. From Settlement Failure Criteria:

Allowable Bearing Pressure from Settlement Failure consideration has been computed in
accordance with IS: 8009 (Part-1). The magnitude of settlement, when foundation loads are
applied, depends upon the compressibility of the underlying strata and rigidity of the
substructure.

The Immediate Settlement in cohesion-less soil is estimated using SPT value as per 1S: 8009
(Part-1). Zone of influence below foundation has been considered up to 1.5 times the width of the

foundation.

The Consolidation settlement in cohesive soil is estimated as per 1S: 8009 (Part-1). Zone of

influence below foundation has been considered up to 1.5 times the width of the foundation.

Consolidation Settlement:

Design Parameters for Settlement Failure Criteria as follows:

Immediate Settlement:

For the Calculation of the Immediate Settlement using the graph of Settlement unit pressure from
standard penetration test as per 1S 8009 Part 1/ Sec 2 (Fig. 9).

Total settlement Si=

St= (Consolidation Settlement + Immediate Settlement) X Rigidity factor X Depth Correction

Note: Permissible settlement is governed from Table 1 of IS: 1904 — 1986.

**Rigidity factor taken as 0.80

G.B.S ENGINEER

1& 2, BILAL MARKET, NEAR FOREST
CHECK POST, KHADRI, SITAPUR ROAD, LUCKNOW - 226020



SUB SOIL INVESTIGATION REPORT FOR DESIGN AND CONSTRUCTION OF
BRIDGE OVER YAMUNA RIVER

13. RECOMMENDATION FOR WELL FOUNDATION

RL of
I‘;(:)li: F]())flll)lt(llla(t)ifo :T) :Eltllcllz?tfi RL of | RL of FO;L l:g:ng fTo iﬁg;{i Diame ggfi?g Settlement (;:}ZS
No. n below on below GL LWL from on ter Capacity Produced Bearil.lg
GL LWL LWL Capacity
(m) (m) Tonne/sqm (mm) Tonllllle/sq
42.60 36.00 | 153595 | 147.0 | 11100 | WELL | gop 84.10 70.65 105.10
43.60 3700 | 153595 | 1470 | 11000 | WELL | g0 85.40 70.43 106.40
1 44.60 38.00 | 153.595 | 147.0 | 109.00 | WELL | g0 86.69 70.22 107.69
45.60 3900 | 153595 | 1470 | 10800 | WELL | g 87.98 70.01 108.98
46.60 40.00 | 153.595 | 1470 | 10700 | WELL | g0 89.28 69.82 110.28
35.53 36.00 | 146525 | 1470 | 11100 | WELL | g 83.25 72.42 104.85
36.53 3700 | 146525 | 1470 | 11000 | WELL | g 84.63 72.30 106.23
5 37.53 3800 | 146525 | 1470 | 10000 | WELL | g 86.00 72.18 107.6
38.53 3900 | 146525 | 1470 | 10800 | WELL | g 87.38 72.06 108.98
39.53 40.00 | 146525 | 1470 | 10700 | WELL | g 88.75 71.95 110.35
43.81 36.00 | 154812 | 1470 | 11100 | WELL | g 123.07 86.30 142.07
44.81 3700 | 154812 | 1470 | 11000 | WELL | g0 125.59 86.59 144.59
3 45.81 3800 | 154812 | 1470 | 10000 | WELL | g 128.14 86.89 147.14
46.81 3900 | 154812 | 1470 | 10800 | WELL | g0 130.70 87.18 149.7
47.81 4000 | 154.812 | 1470 | 10700 | WELL | g 133.28 87.48 152.28
**Ksf=1.10

**Bold values mentioned in the above table should be adopted at the respective site.

** Recommended Gross Safe Bearing Capacity for the Design
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ANGLE AND INTERNAL
BORE HOLE NO. COHESION FRICTION

0.68 8

0.65 9

0.65 10

RECOMMENDATION FOR PILE FOUNDATION
. Pile Length . . . Safe Pile .
ol | 1%, | BlowGut | PloCUol | SaoPleCapcly | Cpuiy | LSS | gty
off Level g P (Uplift)
(mm) (m) (m) (Tonnes) (Tonnes) (Tonnes) (m)
Fixed Head Fixed Head
20.00 197.07 127.65
21.00 209.70 136.26
22.00 222.80 145.20
23.00 236.46 154.46
2 1200 24.00 2.30 250.58 164.05 41.56 10.21

25.00 262.73 173.97
26.00 275.40 184.22
27.00 288.56 194.80
28.00 302.21 205.73

The above recommendations are based on the field investigation data results, the laboratory
tests results of the samples collected and from the calculation as per Indian standard. (Shear
parameter has calculate the all bore hole but the settlement only calculated for the lowest
value bore hole because recommended only this bore hole), the test locations and our
experience in this regard. If the actual sub soil conditions during excavation for the
foundations differ from that has been reported, a reference should be made to us for

v

Er. M. B. Khan

suggestions.

Technical M@ﬁer/,@
7/ »

e

R
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LATERAL LOAD CARRYING CAPACITY OF PILE IN SOIL/ INTERMEDIATE
GEO-MATERIAL, (AS PER IRC:78-2014)

Method : For Pile in Preloaded Clay and Normally loaded clay / Sand

Bore Hole No. 2 Pile Type. Bored Cast In-situ Concrete Pile
Diameter of Pile (mm) : 1200
Cut off Level of the pile (m) : 2.00
Scour Level / LIQUEFACTION (m) : 0
Length of Pile (m) : 30.00
Length of below cut off level (m) : 28.00
Type of Pile Head : Fixed Head
Grade of Concrete : 35
Type of Soil : NORMALLY LOADED CLAY
Water table : 0.00
SPT (N) Value : 10.00
Undrained Cohession Cu (kg/cm?2): 0.00

Undrained shear strength qu (kg/cm2): -

Moment of Inertia, | (m4): 0.10
Modulus of elasticity of pile, E (MPA) : 29580.4
Modulus of subgarde reaction of soil (Granular soil), (MN/m3) : 1.4

Modulus of subgarde reaction of soil (Cohesive soil), (MN/m3) : -

_ T 4.64
Stiffness Factor (m) : R
. . e/T 0.00
For Fixed Head Condition (m) :
Zf/T 2.20
Cantilever Length, (m) : 0.00
Depth of Fixity (m) : 10.21
Pile Behaviour : Long
1% Deflection at the Scour level : 12.00
Deflection at Pile Top :Y 12.00
Lateral Capacity of Pile (kN) : 407.62
Lateral Capacity of Pile (Tonne) : 41.56
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BORE-LOG CHART

WATER TABLE 4.85 METRE DEPTH BELOW GROUND LEVEL

BORE HOLE NO.:- 01

DEPTH IN VISUAL FIELD | Y 1.S. S.P.T. VALUE S.P.T. VALUES
METRES BELOW <
GROUND LEVEL| OBSERVATIONS | < |GROUP |HATCHING | N1| N2 | N3 [N2+N3
10 20 30 40 50 60 70 80 90 100
__000060 | SITY-CLAY |ps| cCL_ IR EEEn
__ 060105 | ] SPT,_ 112 12| 4 111 1] 1] 1]
__ 150210 | SITY-CLAY _[up.] cCL | HENEENTEEEEEEEEe
__2102% | SPT| | (112 (2| 4 ]| 1] 1] 1]
__315360 | SITY-CLAY [uD| CL_ IR
_ 360405 | | SPT] 2|2 |2| a4 [ IHEREENN
__ 465510 | SITY-CLAY |ub.| cL | HENEEEEEEEEn
_ 510855 | SPT| | 203 |4 7 W 11 11 1]
__615660 | SITY-CLAY [up.| CL | HENEE RN e
__660705 | SPT| 3|3 |5] 8 || 1] 1] 1]
__765810 | SITY-CLAY [up.| cCL | HENEEY AR e
81085 | SPT| | [3 (4 |4 | 8 | W | || 1] 1]
915960 | SITY-CLAY [up.] CL | HENEE RN e
__960-1005 | SPT| 314 15 9 |\ | || 1] 1]
_ 10651110 | SILTY-CLAY _|uD.| CL_ BB :::::ﬂv NN
_A110-1ss | SPT| | (4 |5 |7 | 12 | V| | | 1] 1]
12151260 | SILTY-CLAY |UD.| ¢ KW\ 1 T T\ T ] I I
_________________ — — 1 INN N\ \\\\\NTI"""T I "——71T 1 b | | T T
_ 12601305 | | SPT{ | NNPNINPNPNONNN 20 I 200 T =2 W L] L
NONNNNNANANN
_________________ ——————== s N NN N N .Y S SN I G —— N f— 4 4 4
_13.65-14.10 | SILTY-CLAY |JUD.| CI RIS | 1 N 1] 1]
14.10-14.55 SP.T. NN 8 (11 (15| 26
_________________ — | INANANNN\\\\TI""T""T—""1—————71T 1 — — T T
NONNNNNANANN
————————————————— ———T————I\\\\\\\\\p———————— 1] — T T
_ 15151560 | SILTY-CLAY |UD.| CI_ R33N b o1 1] 1|
_ 15601605 | | SPT| | SN[ 11 (14 (18 | 32 | | A 1] 1]
NONNNNNANANN
_________________ I I NONNNNNANANN - = dq 1 ] 1 | 1 |
16.65-17.10 SILTY-CLAY |UD.| cI RN \
_________________ T T T T T IN NN\ \\\\\ITmTTT I 11— 7" T T
_Ar1017s5s | ] SPT| | JIINN0 |16 21 ) 37 || 1 1| 1
NONNNNNANANN
_________________ e O INNNNNNNNNE e J 4 4
_ 18151860 | SILTY-CLAY | UD.| Cl RIS || | N 1] 1]
18.60-19.05 SP.T. AN~ 10 (16 |23 | 39
_________________ — | INNANNN\\\\TI""T 11— —71 ] T 1 T ] T
NONNNNNANANN \
————————————————— ———————N\\\\\\\\\[b————— ——— 1] +— —— ——
_1965-2010 | SILTY-CLAY Ju.n.| o fsssssssf | T 1 LR 1]
20102085 | SPT| | SNNSSss12 |18 025 ) 43 | | L LV L]
NONNNNNANANN
_________________ ________\\\\\\\\\ [ I N U NN I N 11
_ 21152160 | SILTY-CLAY |UD.| ci Rxsssssssp | | P P LM L[]
21.60-22.05 SPT. NN 13120 127 | 47
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BORE HOLE NO.:- 01

BORE-LOG CHART

WATER TABLE 4.85 METRE DEPTH BELOW GROUND LEVEL
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8 I T I 4 I } W  — I | | |
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| STttt
T = S e e e R e
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G VAP AV AV AV AV A GV A G G GV G G G GV G G A G G G GV A GV A G A VA GV A G G G G G G 4 GV G G G G GV G G G G G GV 4 G G B G G G G G G G A G G G G GV A G G G S G G G G S AV GV A G VA G AV G GV GV AV A GV GV Vv 4
m VAP AV AV AV AV A GV A G G GV G G G GV G G A G G G GV A GV A G A VA GV A G G G G G G 4 GV G G G G GV G G G G G GV 4 G G B G G G G G G G A G G G G GV A G G G S G G G G S AV GV A G VA G AV G GV GV AV A GV GV Vv 4
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BORE-LOG CHART

WATER TABLE 12.70 METRE DEPTH BELOW GROUND LEVEL BORE HOLE NO.:- 02

DEPTH IN VISUAL FIELD | & 1.S. S.P.T. VALUE S.P.T. VALUES
METRES BELOW =
GROUND LEVEL| OBSERVATIONS (</§ GROUP [ HATCHING | N1[{ N2 | N3 [N2+N3
10 20 30 40 50 60 70 80 90 100
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BORE-LOG CHART

WATER TABLE 12.70 METRE DEPTH BELOW GROUND LEVEL BORE HOLE NO.:- 0%
DEPTH IN VISUALFIELD | 4 I.S. S.P.T. VALUE S.P.T. VALUES
METRES BELOW <
GROUND LEVEL| OBSERVATIONS | & |GROUP |HATCHING | N1[N2 | N3[N2+N3
10 20 30 40 50 60 70 80 90 1
_ 45154560 | siTy-cltay |UD.| o RN [ | [ T T T
45.60-46.05 SP.T) ANNNaaas|38 [46 [49] 95
————————————————— ———F — —— I \\\\\\\\\}p—————————— —— —— T
NNNNNNNANN
_________________ — ) INNNANNNNN\\ M — [ — 1 _4— 1 i I 4
_ 46654710 | SILTY-CLAY |UD.| Cl RS~ |1 i1y
47.10-47.55 S.P.T, NSNS ~~|50 |50 |50 | 100
_________________ e A N NN - | 1 — 71T T T T T
NNNNNNNANN
————————————————— — — T ——— I \\\\\\\\p—}——|————— 1T T—-T T T
_48.15-4860 | SILTY-CLAY JUD.| CI ]33N L bt A
48.60-49.05 S.P.T] AAANY39 (45 (47| 92
_________________ ________\\\\\\\\\ - 1 1T T T1T°7T T°7T T T
_________________ ________\\\\\\\\\_____________ 1 1 1 1 18]
49.65-50.10 SILTY-CLAY |[UD.| CI [N
_________________ T I\ \\\\\\\ITr n1—1—/"—"7T1—"—"—"T7T°T T T T
50.10-50.55 S.P.T, NNNNNNNNN 40 (46 (49 95
————————————————— —t——— I\ \\\\\"\\\}— " )—————1——1 ——— +—— 1
NNNNNNNANN
_________________ L CAINNANANNNNNNGEe e J4— 1 41 i -
_5115-5160 | SILTY-CLAY |UD.| CI RIIXNNL_ [ b
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_________________ — |- INN\N\\\\\\\IT"T""T" "1 ""1—/————717°7T7T T T T T
NNNNNNNANN
————————————————— —— T ——— {4 \"\\\\\\\\}}——fF—""T——F———T—T T ——T T
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NNNNNNNANN
_________________ ________\\\\\\\\\_____________ 1 1 1 1 4 ]
54.15-54.60 SILTY-CLAY |uD.| ¢ [RIJNINN
_________________ — T 1\\\\\\\\\rrT——""1—"—""71—"—"—"—"7T"7T T7T T 7T
_ 54605505 | ] SPT) ] AJ3IJ_INNNN40 |50 |50 | 100 | | 11 LA
NNNNNNNANN
_________________ L  INNNNNNNNNLL 41 o
_5565-56.10 | SILTY-CLAY |UD.| Cl RN | ot 11
56.10-56.55 S.P.T| AINNNN]40 |46 [47 | 93
_________________ — — |- INNN\\\\\\I"T"T """ T——————T7T°771T T T T T
NNNNNNNANN
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BORE-LOG CHART

WATER TABLE 6.80 METRE DEPTH BELOW GROUND LEVEL

BORE HOLE NO.:- 03

DEPTH IN
METRES BELOW
GROUND LEVEL

VISUAL FIELD

OBSERVATIONS

I.S.

S.P.T. VALUE

S.P.T. VALUES

HATCHING

N2

N3

N2+N3

10 20 30 40 50

SPT.
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BORE-LOG CHART

WATER TABLE 6.80 METRE DEPTH BELOW GROUND LEVEL BORE HOLE NO.:- 03
DEPTH IN VISUAL FIELD | Y IS. S.P.T. VALUE S.P.T. VALUES
METRES BELOW <
GROUND LEVEL| OBSERVATIONS | < |GROUP |HATCHING | N1|N2 |N3|N2+N3
10 20 30 40 50 60 70 80 90 100
22652310 | SILTY-SAND _|UD.| SM | HENEEEEENE e
_2310-2855 | | Al 11018 (22| 40 [ | | [T [ | [ [ ]_
24152460 | SILTY-CLAY |UD.| CL | HENEEEEErFEEnEEn
_ 24602505 | SPT| | 13|18 |20 | 38 | | _i L]
T 5652610 | SILTY-CLAY |upD.| cL T T T T 177 T1T 17T
_ 2610265 | SPT| 13120 121 | 41 | | | | I
27152760 | _SILTY-CLAY _|UD.| CL | NN :::":_'&_:":
_ 27602805 | SPT| | (14122 123 | 45 | | | | (AL 1| 1|
_ 28652910 | SILTY-CLAY _|uD.| CL | HENEEEEENIEEEEn
2910295 | SPT| 14123 126 48 | | | | | Y\ 1L | | ||
30153060 | _SILTY-GLAY _|UD.| CL | HENEEEEEEEYTEEEn
380603105 | SPT| | 16 (25 |28 | 53 | | | | [ (AL 1 | 1 _|
31653210 | sSITY-CLAY _|uD.| o [aaseey | | 1 T T T M1
32.10-32.55 S.P.T| NN 15 |27 |30 | 57 “'S
_________________ — 1  INN\\\\\\\IT"T " T—/1"/]——7T77T T T e T 1
NNNNNNNNN
_________________ T 1\ \\\\\\\\I— 1T T 7T T T~ T T
_33.15-3360 | SILTY-CLAY | UD.| Cl_ 333X 11 11 1|
33.60-34.05 SP.T aaNY17 (30 [35] 65
_________________ — - ] \\\\\\\\\______ - 17T T°T TYT T 71
_________________ I I \\\\\\\\\_ 11 1 1 1 A 1 1
34.65-35.10 SILTY-CLAY UD.| ClI SN
_________________ T " I\\\\\"\"\"\"\'Tr'Tr—/F'1T—"""1"—"7""—"—"7"°7T7T T T
38510385 | ] SPT| | N7 (82 |37 | 69 | | 11 11 1 |
NNNNNNNNN
_________________ R ————— 5 N N N NN 0 9 S SN SN DEEE— E— _4— 1 J E— Ju —
_36.15-36.60 | SILTY-CLAY _[UD.| Cl_ QIR | g
36.60-37.05 S.P.T| SN 18 (34 |38 | 72
_________________ — | INN NN\ \\\\\I""T T 1717771 T T T T 1
NNNNNNNNN
————————————————— ———T——— 4\ \"\\\\\\\[b—f——"1T"—""—7——— 77T T— T— T
_ 37653810 | SILTY-CLAY |UD.| ClI_ 333311 1 LI N .
38103855 | SPT| | Nz fssfso| 74 | | | [ [ | [ Y[ ]
NNNNNNNNN
_________________ I \\\\\\\\\_ 11 11 11 1 |
39153960 | sity-cltAY [uD.| C fxxxxssssy | 1 P P PP T
389604005 | | SPT| | A8 (37 |40 |77 | | 11 VI
NNNNNNNNN
_________________ o _EINNANANANNANNN\L J O A 41 J I I i
_ 40654110 | SILTY-CLAY |UD.| Cl_ JRIINS_ | b & i
41.10-41.55 SP.T, SN 18 [39 |44 | 83
_________________ — — |- INN\\\\\\\\ITr ''TI—"——""T—/7"71—//]—""—"71T7°77T7T T T T 1 T
NNNNNNNNN
————————————————— ———F————\\\\\\\\\-—"t+—)—T——1— +—— ——T—t1+—
42154260 | SILTY-CLAY |UD.| Cl 333X 1 N
_ 42604305 | SPT| | SNSNSSSsN17 |41 045 86 | [ | [ | [ || N
NNNNNNNNN
_________________ I \\\\\\\\\______ [ e B 1 1 1 1 \ ]
_ 43654410 | SILTY-CLAY [UD| cCI_ |3xxxssssyt9f43 46| 89 | [ | [ [ | | | i
44 10-44.55 SP.T, NENNENENENENENEN
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BORE-LOG CHART

WATER TABLE 6.80 METRE DEPTH BELOW GROUND LEVEL BORE HOLE NO.:- 03
DEPTH IN VISUAL FIELD | 4 IS. S.P.T. VALUE S.P.T. VALUES
METRES BELOW <
GROUND LEVEL| OBSERVATIONS | < | GROUP |HATCHING | N1|N2 | N3 |N2+N3
10 20 30 40 50 60 70 80 90 100
45154560 | SILTY-CLAY |UD.| ¢ [ssseesy | L | T T T T L]
45.60-46.05 SP.T] syt 45 (47 | 92
_________________ — — - INN\\\\\\\"TT"T"""'T"""T""1/]——71T7T7T T T
_________________ I \\\\\\\\\______ I e 1 1 1
46654710 | SITY-CIAY [up [ o sy T Td 1]
47.10-47.55 SP.T sNy16 (39 |43 | 82
_________________ — - — ] \\\\\\\\\______ -1 T 1 T 1
_________________ ] \\\\\\\\\______ [ e 1 | N
48.15-48.60 SILTY-CLAY [uD.| ¢ RN
_________________ T IN\\\\\\\\rrTT /1 —"—"—"—"71T°7T T T T
48604905 | | SPT) | JJNNI7 (42 145 | 87 | | 11 11
NNNNNNNANN
_________________ e e e e e e CINNNNNNNNNEe 41 J 1
_4965-5010 | SILTY-CLAY JUD.| Cl QI | ]
50.10-50.55 S.P.T NNNNNNNNN ET-R VT VY B
_________________ — 1 INNN\\\\\\\IT"T"T "1 1—/—————T717771T T T T T N
NONNNNNANNN
————————————————— ———T————]\\\"\"\\\\\b——————g——— 1 T - +—
_ 51155160 | SILTY-CLAY |UD.] ClI  J3X3XNL_ Lt 1 1111 -
_ 51605205 | SPT| | SNNNNNNa] 50 |50 (50 | 100 | | | | | I T I
NONNNNNANNN
_________________ ] \\\\\\\\\______ [ e 1 | 1 1 1 ]
_ 52655310 |  SWTY-CLAY [UD.| CI fSxxxsssss | | [ T [ [T 1|11
53.10-53.55 S.P.T, SII22N43 |48 |50 98
_________________ T T T ] \\\\\\\\\______ T T T°77 7 T
_________________ e INNNNNNNNNE L e 41 41 4 11
_ 54155460 | SILTY-CLAY |UD.| Cl_ JSSSXsSsssp | f - p P p b
54.60-55.05 S.P.T| AN 45 46 |50 | 96
_________________ — 1 INN\N\\\\\\\'T—""'T "1 "—"1—/———71T771 T T T 7T T 1
NONNNNNANNN
————————————————— ———1————\\\\\"\\\\}r—f———————— 1 T—— —— -
_55.656-56.10 | SILTY-CLAY | UD.| CI_ 333N L4 11
_ 5610565 | SPT| | SNNRNSNNN39 |43 (46 | 89 | | | | | 1
NONNNNNANNN
_________________ I I \\\\\\\\\______ I e 1 | 1 1
57.15-57.60 SILTY-CLAY |UD.| cI NNNNNNNNN
_________________ — T I\ \\\\\\\\Fr—r——"——"1—""—"—"7T""7T TT TT
57.60-58.05 S.P.T] ANy 50 [50 (50 | 100
_________________ | ] \\\\\\\\\______ T 7T 77T
_________________ b ENNNNNNNNNYLL ey 1 4 | 4 1
_ 58655910 | SILTY-CLAY |UD.| Cl QNN | |t 4 1
59.10-59.55 S.P.T| ANNNN45 [47 |49 | 96
_________________ 1T IN\\\\\\\\rrTTTr— /1 1—""—"—"—"—"1T"°7T T T T T
NONNNNNANNN
————————————————— —— 1 — —— I \\\\"\\\\\}p»—(———f——— — ——— +—— T T——
59.55-60.00 SILTY-CLAY [ D.S.| Cl_ [assaaay
_________________ — " ] \\\\\\\\\______ T T77 T°7T T 71
_________________ L INSNNNNANANN ] 1 | 4 1 4 1
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