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1.1. INTRODUCTION AND BACK GROUND

BSO ASSOCIATES LTD were commissioned for carrying out sub soil investigation works and
geotechnical features of the following project:

Client : * | Me Grath Real Estate

Name of Project : | Construction of G+9-Storied Residential Building with 1
Basement

Site Location * | 15/17, Santibag, Malibag, Dhaka.

DIGITAL SURVEY SOLUTION Jocated at Suit #21, Navana Tower,45, Gulshan South
Avenue (Circle-1), Dhaka-1212 is a well-known firm & has been entrusted to engage withthe
geotechnical investigation wotk for the above-mentioned site by the concerned authority.

Technical soil data obtained from the [ield investigations (subsoil conditions and groundwater
condition) are presented in this report along with the analyses of bearing capacity of foundations
of a different range of size and depth & difterent laboratory test results. This report is being
written to provide guidelines for foundation design. '

The tests and terminologies used in this report are according to BNBC-2006, AASHTO/ASTM ,
ACI code and other standard codes. The site investigations generally follow accepted practices
for geotechnical engineering. The format and contents are guided by the client specific needs
and economics.

1.2. PURPOSE OF THE STUDY

The purpose of investigation is to determine the existing soil profiles and engineering
characteristics of the subsurface conditions at the site and to provide the designer with
comments on the following:

* Suitable footing types, founding depths and geotechnical design parameters which will be
required for a safe and economic design and excavation of the engineering works, such as
the soil bearing capacity, expected foundation settlement, side slope stability, hydrological
conditions at the site and other special recommendation which depends on the naturc of the
site.

» Methods  of construction of foundation and footings, site seismicity characters,
groundwaterconditions, quality control requirements and outdoor subgrade and soil retaining
parameters.

L __________________________________|
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1.3. SCOPE OF WORKS
The scope of investigation for this study comprises the following;-

¢ Collecting information such as geological and geotechnical maps related to the project
stte, public services, and land use maps.

e Making visits for site reconnaissance in order to collect information about site nature,
topography of the site, geological features and other properties concern ing the project
site.

* Drilling boreholes and collecting soil samples from field at desired intervals for
subsequent observation and laboratory testing. :

» The soil investigation both in the field and laboratory were carried out in detail to
evaluate the mechanical, physical and geotechnical properties of safe and economic
foundation with a view to recommend the safe and economic foundation for the proposed
structures to be constructed within the investigation site.

» The report contained the works program, methodology of the ficld and laboratory
investigation works, discussions on physical and engineering properties of sub-soil
formation encountered during investigation, evaluation of laboratory test data, analysis
of bearing capacities, foundation recommendations and charts and graphs representing
the field and laboratory test results.

The laboratory test results, analysis, discussion and recommendations which are presented in
this report are valid only for the locations where the actual investigations have carried out.

14. LIMITATION

The results provided in the report are indicative of the sub-surface conditions on the site only at
the spccific sampling and/or testing locations, and then only to the depths investigated and at the
time the work was carried out. Sub-surface conditions can change abruptly due to variable
geological processes and also as a result of human influences. Such changes may occur after
(587s field testing has been completed.

GSS’s advice is based upon the conditions encountered during this investigation. The accuracy
of the advice provided by GSS in this report may be affected by undetected variations in ground
conditions across the site between and beyond the sampling and/or testing locations. The advice
may also be limited by budget constraints imposed by others or by site accessibility.

This report, or sections from this report, should not be used as part of a specification for a
project, without review and agreement by GSS. This is because this report has been wriiten as
advice and opinion rather than instructions for construction.
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1.5. SEISMOLOGY

Bangladesh has been divided info three seismic zones with different levels of ground motion. A
map of Bangladesh showing the boundaries of the three zones is provided in Appendix B. It
indicates the seismic zoning map of Bangiadesh. Each zone has a seismic zone coefficient (7)
which rcpresents the maximum considered Peak Ground Acceleration (PGA) on very stff
soil/rock. The zone coefficients of the three zones are:

Z=0.12 (Zone 1}

Z.=0.20 (Zone 2)

Z=0.28 (Zone 3)

Z=10.36 (Zone 4)

Revised Bangladesh
Seismic Zone

Proposed Site Location

INDHA

Seimec Zone
T Zones
7 Zoneit
Zone-it
Zane 4y

Legond

Elestries Bourkiary
LSRR < v

Fig No 1.1: Setsmic Zoning Map of Bangladesh (As per BNBC 2020)
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2. INVESTIGATION PROGRAM

To appraisc the required geotechnical parameters for foundation design of the proposed
structure, the investigation program has been set into the following steps:

1) Field Investigation works and

i1) Laboratory Tests.

- 2.1 FIELD INVESTIGATION WORKS

The actual field investigation work was started on 18/07/2023 and was completed on
21/07/2023.

Number of Boring : 105 Depth of Boring : | 18.0 m (max)
SPT Execution 1| 60 Interval of SPT execution : [ 1.5m
Disturbed sample 1| 60 Undisturbed Sample : { Nil
Compactioln Test : | Nil Water Table Level below : | 1.82m
Permeability Tests : | NYA Other Tests : | N/A

2.2 Execution of Borings

The boring was conducted using 100 mm diameter casing. The method consists in first driving a
casing through which a hollow drill rod with a sharp chisel or chopping bit at the lower end is
mnserted. Water is forced under pressure through the drill rod which is alternatively raised and
dropped, and also rotated. The soil cuttings are forced upto the dropped and also rotated. The
soil cuttings are forced upto the ground in the drilled rod and casing. Before taking SPT and
collection of disturbed and undisturbed soil samples, the bore hole is cleaned with repeated
circulation of mud slurry.

2.3 Standard Penetration Tests (SPT)

The standard Penetration Tests (SP1) was performed in all the bore holes locations. Standard
Penetration Test was conducted in the boreholes at intervals of 1.5 m to 3.0 m depth or at change
of strata whichever is earlier using a splits poon sampler. The split spoon sampler used is of a
standard design having an outer diameter 50.8 mm and inner diameter of 35 mm.

In SPT testing, the rope-and-pulley (R-P) method would be used. This consisted of a hollow
cylindrical mass sliding over a steel rod. It is operated by lifting the mass with a rope over a cat
head. The tests were exccuted by using 63.5 kg hammer falling freely from a constant height of
760 mm. a record of the number of blows required to penetrate every 15 cms to a maximum
depth of 45 cms was made. The first 15 cm of drive are considered to be seating drive and are
neglected. The SPT value (N-valuc) was taken as the summation of blows required in 2" and 3™
15 em of penetration of sampler.

On completion of a test the split spoon sampler was opened and soil specimens were preserved
in polythene bags for logging purpose. The SPT values (N-valucs) are shown on the borehole
logs against the respective interval of tests.
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e The Standard Penetration Tests provide a fair knowledge on the density and bonsistency'
of the soil layer encountered and in addition yields disturbed/ semi-disturbed soil
samples from within the split spoon sampler used during the tests.
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Figure for Standard Penetration Tests

2.4 Disturbed Sample Collection

The disturbed samples were collected with the help of split spoon sampler used during Standard
Penetration Tests. The collected samples were classified in-situ and were preserved in water
tight polythene bags with proper identification marks for onward transmission to the laboratory
for further analysis. :

The disturbed samples were also used to reconstruct depth wise stratification of bore holes
depending on its classifications. '

2.5 Undisturbed Sample Collection

The undisturbed samples were collected whenever feasible from the cohesive layers with the
help of thin walled Shelby tubes 76 mm diameter thin walled Shelby tubes are penetrated into
the undisturbed soil formation at the bottom of the borehole by applying rapid but continuous
force. The samples recovered within the Shelby tubes were wax sealed at both ends and
transmitted to the laboratory with proper identification marks.

2.6 Recording of Ground Water Table

Groundwater is one element that affects in the stability and foundation analyses.
Groundwater affects many elements of the foundation design and construction, so that the
ground water level was generally assessed from borehole during drilling. The ground water table
was recorded in each of the boreholes by rope/rod sounding after 24 hours of completion of the
drilling and sampling operation.

2.7 Other Field Tests

Any other field tests if necessary, which were conducted at site was done as per AASIITO /
ASTM standard specifications.
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2.8 LABORATORY 1NVEST[GATION

Afler classification and carrying out the geological description on the obtained samples, a
laboratory tests program was issued; this program contained the required tests on selected
samples in order to determine the physical and mechanical properties of the ground materials.

Grain Size Distribution : 06 | Atterberg Limits Test : 05
Specific Gravily : Nil | Moisture Content : 03
Unconfined Compression Test Nil Conselidation Test : Nil
Direct Shear Test : 06 Standard Proctor Test : Nil
Free Swell Index : Nil Chemical Test : Nil

Where applicable, The tests were performed according to American Society for Testing and
Materials (ASTM) Standard as follow:

Table No.3: Common Soil Laboratory Tests Used in Geotechnical Engineering

Type of condition Soil Properties Specification
ASTM D 2487-93
ASTM D 422-90

ASTM D 4318-95

Classification

Particle size

Atterberg limits

Index Test -
Water (or moisture) content ASTM D 2216-92
Specific gravity ASTM D 854-92
Index Tests Sand equivalent (SE) ASTM D 2419-95
Consolidation ASTM D 2435-96
Organic content ASTM D 2974-95
Settlement

ASTM D 698-91
ASTM D 1557-91

Fill compaction: Standard Proctor

Fill compaction: Modificd Proctor

Shear strength for

slope movement

Unconfined compressive strength

ASTM D 2166-91

Unconsolidated undrained

ASTM D 2850-95

Consolidated undrained.

ASTM D 4767-95

Direct shear

ASTM D 3080-90

* Other tests will be defined depending on the clients and engineer’
* The soils will be also classilied based on the Unified Soil Classification Systcm (USCS).

s requirement if applicable.
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- 31 DETERMINATION OF BEARING CAPACITY OF SOIL FOR FOOTING

The SPT is widely used to obtain the allowable bearing capacity values in the following gencral
equation for sandy soil (for Maximum 25 mm settlement)

A. Cohesive soil:
Qu=5.14*C,*(1+0.2* Dy /BY*(1+0.2*B/L)*B*L : [Skempton (1951)]
B. Cohesionless soil:

D for B<4.0f
Qu = (Ncurr!’Z.S)*(Fd*S)*B*L N [BOWJ@S (1 977)]

ii) for B> 4.0ft
Qu= (Ncorr /4.0)*( Fa *8)*((B+1)/BY**B*L ; {Bowles (1977)]
where,
Qu = Net Ultimate Bearing Capacity (kip)
Cy = Undrained Cohesion (ksf)
Neor = Corrected SPT for overburden pressure
B = Width of foundation (f)
L = Length of foundation (ft)

Fs = Depth factor = 1+0.33%(D¢/B) <1.33
Dr = Depth of foundation from EGL (ft)
S = Tolerable Settlement (inch)

% Terzaghi Ultimate Bearing Capacity Theory

Qu=CNc+'}’DNq+0.5";’BNy

= Ultimate bearing capacity equation for shallow strip footings, (kN/m?) (Ib/ft?)
Qu=1.30N0+YDNq+0.4YBNy

= Ultimate bearing capacity equation for shallow square lootings, (kN/m?) (Ib/ft?)
Quzl.sch‘i“}’DNq‘}'O.S'}’BN}f

= Ultimate bearing capacity equation for shallow circular footings, (kN/m?) (Ib/ft?)

** Maverhof's Equation (1963) for Bearing Capacity

Qo= Oy /F.S. = (¢ Nosedeic+ 0.5.9.BN,.5,.d,i, + 72D Ng.8q.dgi,)/F.S.

** Hensen's Equation {(1970) for Bearing Capacity

Q({ = Qu /JF lSY‘ = (C. f\‘"rc. Se. dc. I.r;. gc. bc + 0 .5‘ yI.B. J':\"rr. S dr. ir .gr‘ br -+ yQ Df: Nq Sq. a(q I‘q. gq. bq)/F. SY.

where .
Ne= cotp(Ny — 1), e = Napier's constant = 2.718...,
Ny= e(3™4-0/2)tan¢ / [20052(454-(1)!2)], 8, 8y, 8¢ = Shape Factors

d., d., d,= Depth Factors

k, = Passive pressure coefficient J6 o ta PR
&, ¥, iy = inclination Factors

N = (1/2) tand(k, /cos ¢ - 1),

Allowable net bearing capacity, Q. = Q. /(F.8.=3.0)
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3.2 DETERMINATION OF PILE CAPACITY (A SINGLE PILE)

The load applied o a single pile is carried jointly by the soil beneath the tip of the pile (End
Bearing) and by soil around the shaft (Skin Friction), with deducting the self-weight of the pile
and the maximum load that the pile can support. The pile capacity is given by-

Quie = Base Resistance, Qp + Shaft Resistance, Qs —Weight of pile
=ApEs + f5* T1*D* L - Wp

Where, .
Ey = end bearing capacity D = diameter of pife
o= shafi resistance {skin friction ) L = length of pile

Ap = area of pile point

Design load capacily, Qa= Quy/ F. S.
where, F.S., Factor of Safety = 2.5 for all cohesive and cohesionless soil

1. Ulti Skin Fricti

Cohesive soil: O, = *C,*4s; [Tomlinson Formula (o method)]
where,
Qs = ultimate skin friction of pile (kip)
o = empirical adhesion factor or friction constant
Cy = undrained cohesion [= N/8 (ksf). where no data is available]
Ay = circumferential area of pile (sft)

Cohesionless soil: Qs = 0.02* Neor *Ags; [Meyerhof (1976)]
where, _

O« = ultimate skin friction of pile (kip)

Neow = corrected SPT for overburden pressure

As = circumferential area of pile (sft)

2. Ultimate End Bearing Capacity

Cohesive soil: (), = 9*C,*4, ; [Skempton’s Formula]
where,
O = ultimate end bearing capacity of pile (kip)
Cw = undrained cohesion [=N/8 (ksf), where no data is available]
Ay = tip area of pile (sft)

Cohesionless soil: Qp=2.66* Neor *Ap; [Meyerhof (1976)]
where,
U» = ultimate end bearing capacity of pile (kip)
Noow = corrected SPT for overburden pressure
A, = tip area of pile (sft)
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4. CONCLUSION & RECOMMENDATIONS

The Recommendations submitted in this report are prepared on the basis of obtained field SPT &
available subsurface Samples from ficld and subsequent laboratory tests for the exclusive use of the
project mentioned below:

Client : | Me Grath Real Estate

Construction of G+9-Storied Residential Building with 1
Basement

15/17, Santibag, Malibag, Dhaka.

Name of Project .

Site Location

e The sub-soil formation encountered at the proposed site is almost homogeneous and the
degree of disintegration varies slightly at places. The sequence of litho logical compesition as
well as consistency of the soil at different depths has been depicted in the respective bore logs
BH-1Through to BH-05 in Appendix A.

s RCC Cast-in-situ piles may be installed below the foundation. Determining effective length
of a pile segment requires engineering judgment. The Allowable Load Bearing Capacity -
(Ton) of 20-inch Dia RCC Cast-in-situ pile for different depth is given below.

Depth Allowable Load Bearing Capacity (Ton)
Pile Size, inch From ConsideringFactor of Safety = 2.5
EGL. (") "gro1 | BE-02 | BH-03 | BHO4 | BH-05
55 99.03 101.48 100.35 103.61 106.10
20" Cast-in situ 60 99.92 10231 { 101.21 104.51 106.95

¢ Soil parameters for foundation design as well as the allowable bearing capacity of soil for
shallow and deep foundation is provided in appendices.
o Table 1. for shallow foundation design.
o Table 3, for Mat Foundation

o Table 2.1 to Table 3.5 for RCC cast-in-situ pile capacity for different depth &
dimensions.

o Linear Interpolation is acceptable for intermcediate values of these capacities.
o Laboratories lest are enclosed in Appendix B.

» Bearing Capacity should be confirmed by plate Load Test for shallow foundation or Pile
Load Test for Deep Foundation.

» Moreover considering the magnitude of the structure, column spacing & environmental
condition and location of the proposed site, the foundation engineer will put his judgment and
experience to select the suitable alternative type & depth of foundation,

The material contained in this report reflects our best judgment in the light of the information
available through site visit, tield investigation, laboratory test and subsequent calculations.

Recommended by

(Engr. Md. Sajib [{ossain)
M.sc in Structural Engg.
Yangtze University, China.
B.sc in Civil Engg.(SUB)
MIEB-42083

BSO ASSOCIATES LTD
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BOREHOLE LOG
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: {Lonstruction of G+9-Storied Residential Building wi asemen
SOLUTION LOCATION  :]15/17. Santibag, Malibag, Dhaka.
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BOREHOLE LOG
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BOREHOLE LOG
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€ e el5|z 3|3
= o § '::3 Description of Soil Strata ué B E Graphical Representation of Field | E E & [}
2% 2 Encountered ol I it SPT, Nf 3121zl =18
= |2 [E% o | (= 252 &) &
5158 P e i 2lgls|=| 31¢
= w |l 8 i} 10 20 20 40 50 - a o = (=2 2]
o0 T |
RUBBISH. : I
1.5 15| 4 + :
1 1
i i
3.0 3.0[ 10 i 27.38} 164| 29
Reddish Stiff, GLAY, with trace silt. i
45 45| 12 ;
i
1
6.0 6.0[ 13 T
!
7.5 7.5] 18 +
Reddish brown Spotted Medium :
Dense, SILTY FINE SAND, with some | |
9.0 it 9.0( 19 . :
1 1
1 1
10.5 10.5( 29 | |
1 1 1
1 1 1
12.0 12.0 41 —
P
1 1
135 13.5( 46 | | |
Reddish brown Spotted Dense to very - : : i
15.0 Dense. FINE SAND, with little silt. 15.0| 50 : : !
o
) 1 1 I I
16.5 1 16.5| 50 ; ; ; ; 24.48 40
2"over ! ; ! !
18.0 18.0{ 50 i ! ! !
End of Borehole : : : :
195 H ! H H
I ! 1 I
1 ! 1 1
Py
21.0 T T T T
I b 1 i
1 ] 1 1
295 H H H H
I 1 I I
1 1 1 1
Loy
240 T T 1 1
) I I 1
1 1 1 1
255 ! ! H !
1 1 1 1
1 1 1 1
1 1 1 1
27.0 —
1 1 1 1
' 1 1 1
285 N
1 I 1 1
1 1 1 1
I ! [ I
1 ] 1 1
Disturbed Sample (D) DNon—Cohesive s0il Cohesive silt
- Undisturbed Sample (UD) !i:ﬁi,iiéiiii Cohesive soil DNon—Cohesive filling
Excel by: Abdul Awal " Figure - BH 03




BOREHOLE LOG
DIGITAL qU'RVFY CLIENT '|Mc Grath Real Estate
' PROQJECT : [Construction of G+9-Storied Residential Building with 1 Basement
SOLUTION LOCATION  :}15/17 Santibag. Malibag, Dhaka.
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6.0 |p4 6.0] 17
7.5 |D-5 7.5] 18
Reddish brown Spotted Medium
al < | Dense to Dense, SILTY FINE SAND.
9.0 [D-5 g with some silt. 9.0( 22
10,5107 10.5] 31
12.0]10-3 12.01 38 20,81 37
135|050 | 13.5] 47
o | Reddish brown Spotted Dense to Very
150|o10 B - Dense, FINE SAND, with little silt. 15.0| 50 i
. i
16.5|D-11 8 16.5] 50 4 :
2"pver H :
18.0{n-12}8 18.0] 50 - :
End of Borehole : :
19.5(D-13 58 : :
. 1 1
1 1
I I
21.0|p-14 —
] 1 1 1
P
225|015 et
I L 1 1
1 I 1
1 t 1
24.0|p-16 : ]
1 1 1
T R R
255|017 . i : n
& 1 1 I 1
1 1 1 1
I 1 1 1
27.0]0-18 ! !
| 1
1 I
1 1
28.5]p-19 ——— |
] { I 1
1 1 1 1
1 1 1 I
1 1 1 1
Disturbed Sample (D) I:lNon—Cohesive s0il : Cohesive silt
Il undisturbed Sample (D) ] Cohesive soi [ INon-Conesive filing
Excel by: Abdul Awal Figure : BH 04




BOREHOLE LOG
H 1 E .
DIGITAL SURVEY (:I:{IET;CT E)ﬂc G{at;'Reaf Cj-tFaQ:eSt ied Residential Buildi ith 1 B t
: JConstruction o -Storied Residential Building wi asemen
SOLUTION LOGATION :|15/17, Santibag, Malibag, Dhaka.
BORE HOLE # 03 .
Start Date : 21-Juk-2023 R. L. :]¢-) 0.00 m From Road Level. Drilling Methad: VWash Boring Method
" Finish Date : 21-Jul-2023 Ww. L. :|{-) 1.52 m From EGL of borehole Depth of Bore Hole: 18.0 m From EGL.
E = o E z 312
—1 —_— — - — —
b - |2 ¢ Description of Soil Strata IR '% Graphical Representationof Fied | _ | £ | E | & 7
212 Bz Encountered 215 e SPT, Nf 2|13 |23 =] &
212 8% - S| & |3 2133 |2] & &
§ 5152 D o |ic e |lzl=l2] 3¢ ¢
S | o jo 0 10 20 30 49 sl ir |3 |EJZ)OT] &
0.0 '
i RUBBISH.
1.5 |D-1 15] 4
I
i 1
3.0 [p2 ikl 30| 10 .
Reddish Stiff to Very Stiff, CLAY, with - :
45 b3 trace sitt. 4.5} 15 : 3z2.36] 62| 28
_ i
6.0 |0+ [ | 60|23 i
i
Reddish brown Spotted Medium !
73105 ¥ o | pense, SILTY FINE SAND, with some 7o i
" silt. !
9.0 o [ 0.0| 23
i
10.5|D7 105( 32 |
__ |
12.0[0s M8 12.0| 35 :
i I 1
) : I 1
13.5)0-8 Reddish brown Spotied Dense to Very 1 135] 44 | | 1
Dense, FINE SAND, with little silt. : ! :
15.0|D10 15.0| 50 : i :
1 1 1 1
1 1 1 1
1 I i 1
16.5 16.5] 50 : : ; 2r.25 40
_ 2"over ! ; !
18.0lp-12 )48 18.0| 50 i : : 0
End of Borehole : E i :
1 1
18.5|01 4 4 4 4
1 1 I 1
1 1 ]
1 I 1
21.0|o-1448 i : i
o 1 1 1 ]
IR
225|011 | ; | |
1 1 1
1 1 1
24.0[p-1 t —
i 1 1 i
L
25.5]D-17 : i i v
S I
1 I I 1
27.0|D : i :
1 1 1
N S
28.5D-19 : ; ; ;
1 [ i i
I 1 i 1
1 1 1 i
Disturbed Sample (I DNon—Cohesive s0il
- Undisturbed Sample (UD) i |;! Cohesive sail Non—Cohesive filing
Excel by: Abdul Awal Figure : BH 05




APPENDIX: B

LABORATORY TEST RESULTS



| Grain Size Analysis Report (Mechanical Seive)
As Per ASTM D422-63 (2007}

Client : Mc Grath Real Estate
Project : Canstruction of G+9-Storied Residential Building with 1 Basement
Location : 15/17, Santibag, Malibag, Dhaka.
Boring No : BH- 01 Boring No : BH- 01
Sample ID: D- 07 Sample ID: D-09
5 s_ |% 59 E|_B B o 5 & 5 5w E|_ B T @
¢ 8 BB ggg gaa:n TEE =gz =2 ¢ 5 T E mg"g‘ a2 @ |mEFIzes| =S
2 E EE 22 b= |afEa|a8s| g8E 2 E EE |225|23=|R88|aEE[s8E
a3 | 8% |802 233 |°8° |73 s w3 | = (g2 283 |"27 %8| "8
0.00 - 100.00 #4 4,750 | 398.50 | 39858 0.00 - 100.00
0.00 - 100.00 #58 2.380 | 37515 | 375.15 0.00 - 100.00
0.00 - 100.00 #16 1.180 | 367.89 | 36789 0.00 - 100.00
0.22 0.19 99.81 #30 0.600 | 342.91 | 34335 0.44 0.55 9945
0.64 0.54 98.28 #50 0.300 | 32543 | 329.87 4.54 583 9383
4.97 419 95.09 #100 0.150 | 334.98 | 358.87 | 2489 | 30.86 62,96
79.13 | 66.66 28.43 #200 0075 | 32681 | 364.75 | 37.94 | 47.04 1592
33.75 28.43 Pan 12.84 | 15.92 '
USCS Soil Classification:  SP-SM - Poorly Graded Sand with Silt USCS Soil Classification: SP-SM - Poory Graded Sand with Silt
s o P
| GRAVEL #é-cs?ﬁ:!sae Mgef,:,um e #00 gy meray GRAVEL# armey ootum - Fine #20 g LAy 1
; | i ‘ 100 é:; H é T 1 - T 1001
| i AR r N 90 i ; P 8 alb] 90 |
Lo Ty T N T |
b — = wll e B i B
i St C : : : i i
: s LS S 0l b R ; 70
.: P SR ; '
o [ Lt - —— 60 11 o[+ h; .mg:‘” 50
i ; O Mede g e v LR
e B — "1' 0 o = 't 40
& g N = : —
2111 | Mdchnical Seive S i oo Il Mechnical Seivg | | L :
&= | Aﬁﬂ?ﬁ; 5 HEE 2 | & [T ATayss f ] W ! 20
i L o1 ; S e 10
i : 1 . H . : i | : i :
» ! ; et 0 ] N IS ; 0
| 10.000 1.000 0.100 0.010 10.000 1.000 G0.100 0.010
s 2CIE Diameter (mm) IO Particle Diameter (mm)
Grain Size Distribution Curve Results :
% Gravel :| 000 C,: Dyp: % Gravel ;| 00 C,: Dyp:
% Sand :| 7157 C.: Dy 1| 0.077 mm % 8Sand :| 841 C.: Dy 1| 0.097 mm
% Fines ;[ 28.43 © Dgg:| 0111 mm % Fines :| 159 | Dgp:l 0145 mm
Silt Factor ,f: 055 Dyg 2| 0.099 mm Silt Factor,f: 0863 Dsg:i 0,129 mm
Test Performed by: Engr. Md. Sajib Hossain Countersigned by

M.S8e. Struciural Engg. (YU, China)
B.Sc. in Civil Lngg.(SUB) Figure- GSD 01




|

Grain Size Analysis Report (Mechanical Seive)

Client :
Project :
Location :

‘As Per ASTM D422-63 (2007)
Mc Grath Real Estate
Construction of G+9-Storied Residential Building with 1 Basement
15/17, Santibag, Malibag, Dhaka.

Boring No : BH- 02 Boring No : BH- 03
Sample ID: D-10 Sample 1D: D- 11
B 8 k] B E 3 B = 5 B H] o
g.’B T E 3%’3 gq,m =EE (T Ex [T g =EF = E e~ = E ~
5t | EE | 825 (855|355 (828|388 || &% $55|35| 588
2 | 8T | 2927 (26 & | & & .?: “ 2 2 g g
#4 4.750 398.59 | 398 59 0.00 - 100.00 #4 0.00 - 100.00
#8 2.380 37515 | 375.15 0.00 - 100.00 #8 0.00 - 100.00
#16 1180 | 367.80 | 36788 [ 0.00 - 100.00 #16 .00 - 100.00
#30 0.600 342.91 | 343.51 0.60 0.87 99.13 #30 0.33 0.47 99.53
#50 0.300 32543 | 32661 1.18 1.70 97.43 #50 1.14 163 97.89
#100 0.150 33498 | 34787 | 1288 18.60 78.83 #100 12.35 | 17.69 80.21
#200 326.81 | 366.02 | 39.21 | 5658 22.25 #200 3891 | 55.73 24 .48
1642 | 2225 Pan 17.09 | 2448 | -
USCS Soil Classification: SP-SM - Poorly Graded Sand with Silt USCS Soil Classification: SP-SM - Poorly Graded Sand with Silt
e - Hcomememumﬁne B
GRAVEL SILTIC !'| GRAVEL : SILTICLAY
— #%_ SAND _SAND ___SAND . : LAY 100 i = SAND @gbpﬂ_ _§£ND - ; 100
IR hil DL » A i N o i
I s A 90 T HH < = : 90
B AR L & ' R ©
e LB ,' 70 - ; L 70
L ! L . : LI RREH :
o = - ¢ 80 .0 @t v 80
E P ! Yo .E \ :
@ _ - 50 || ‘@ 50
v L > a ; i ! M
o - R Rm 40 || & [+ i _ . 40
= i§ A I = ! ! : Vi
e = : 5 || e : ) . ; 30
a MdcHnical Seivel || t! BT idhinichl Seivs |l
s~ Aalysis |1 | 20 = , Wl{ﬁ ; f q 5 20
T . 10 : ; : [ | HIREEE 10
P : | | P I b
H . i D . [ i I 3 H . 0
10.000 1.000 0.100 0.0 10.000 1.000 0.100 0.010
Particle Diameter {mm) . _ Particle Diameter {(mm}
Grain Size Distribution Curve Results :
% Gravel ;| 000 C,: Dyp: % Gravel :| 00 C, Dy
% Sand ;| 7775 C.: D, | 0.085 mm % Sand :[ 755 C.: Dy :| 0.082mm
% Fines :| 2225 Dgy:| €125 mm %Fines :| 245 Dgq 1| 0.123 mm
Silt Factor,f: 059 Dso:] 0 112mm Silt Factor,f: 058 Dgg 2| 0.109 mm
Test Performed by: Engr.Md. Sajib Hossain ' Countersigned by

M.Se. Structural Engg. (Y1J,China)
B3.Se. in Civil Engp.{SUB) Figure- GSD 02




Grain Size Analysis Report (Mechanical Seive)

As Per ASTM D422-63 (2007)

Client : Mc Grath Real Estate
Project : Construction of G+9-Storied Residential Building with 1 Basement
Location : 15/17, Santibag, Malbag, Dhaka.
Boring No : BH- 04 Boring No : BH- 05
Sample ID: D-08 Sample ID: D-11
u"g %H "6@,__ hsugg =E“‘ :E? =.E}? UJE "EA '5@,__ Eﬁg =E““:§-—- =.E"-.
#4 4,750 398.59 | 398.59 0.00 100.00 #4 4.750 | 398.59 | 39859 0.00 - 100.00
#3 2.360 37515 | 37515 0.00 - 100.00 #8 2360 | 37515 { 375.15 0.00 - 100.00
#16 | 1180 | sev.e9 | 3s7.89| o0.00 - 100.00 #16 | 1.180 | 367.8¢ | 367.89 | 000 - 100.00
#30 0.600 34291 | 344.21 1.30 1.80 98.20 #30 0600 | 34291 | 345.27 2.36 3.13 96.87
#50 0.300 32543 | 328.02 2.59 3.60 94.680 #50 0.300 | 325.43 | 327.14 1.71 227 94.60
#100 0.150 334,98 | 346.21 11.23 1558 79.01 #100 33498 | 34712 | 12.14 16.10 78.51
#200 0.075 32681 | 368.74 | 4193 58.20 20.81 #200 326.81 | 36547 | 3866 | 51.26 2725
1499 20.81 Pan 2055 | 27.25 '

USCS Soil Classification:  SP-SM - Poorly Graded Sand with Silt

Coarse Medium

Fine

USCS Soil Classification: SP-SM - Poorty Graded Sand with Sitt

Test Performed by: Engr. Md. Sajib Hossain

M.Sc. Structural Cngg. (YU, China)
B.5c. in Civil Lngg.(SUB)}

Figure- GSD 04

e Mt
#200 #200
GRAVEL ; © SILTICLAY GRAVEL SILTICLAY
- g SAND SAND ~~$£ND 1 ._ 100 i SAND QMEM SAND D L 100
[ : 1 H ! ™ Dl d i H
i [ ; LY : ' - ‘ N 1 ;
i = 90 ; S I ! 90
% 80 ot —%r 80
, — 70 .j ——V—th 70
vy { v !
| 60 + ! T 60 -’
g‘ i v \ E’ ! v ! |
B [t _ 50 . @ H . e 50
Sl ) ; ® i R
S ; : - 0 o ; T o 40
= I L = e i i o
S it LA 30 i @ ' o 30
= gchnical Seive . chnical Seivy ! ¢
& _D}“nalﬂy_ms o : & Vil | b ! }!Jnal%ls I ; 20
vl . 1 ! :
! i 10 : : - 10
s o ' M B o ! l o
10.000 1.000 0.100 0.010 10.000 1.000 0.100 0.010
Particle Diameter (mm) B ) Particlg‘p_i__ameteﬂmm}w _____ o
Grain 8Size Distribution Curve Results :
% Gravel :| 0.00 C,: D4g % Gravel :| 00 C,: Dyg:
% Sand :| 79.19 C.: Dyp 1f 0.087 mm % Sand :| 728 C.: D3 2| 0,079 mm
% Fines :[ 2081 Dgg ;| 0.126 mm % Fines ;| 272 Dgg 2| 0.123 mm
Silt Factor ,f: 059 Dgg:| 0113 mm Silt Factor ,f: 038 D5z 0.108 mm




Client : Mc Grath Real Estate

Project Name: Construction of G+9-Storied Residential Building with 1 Basement
[.ocation : 15/17, Santibag, Malibag, Dhaka.

Boring No : BH- 01

Sample Depth: (-) 3.00 m

Determination of Liquid Limits

No. of Blows N 19 %) 26 32 34
Mass of can M, am 2 2 2 2 2
Mass of dry soil + can M +M, gm 10.35 10.12 9.84 9.57 942
Mass of dry soil M, gm 835 8.12 7.84 7.57 742
Mass of wet soil + can M AM o 2m 13.54 12.95 12,24 11.97 11.33
Mass of Water M, gm 3.19 2.83 2.4 2.4 1.91
Water Content w % 38.20 34.85 3061 31.70 25.74
Liquid Limit LL % 284
450 Liguid Limit
40'0 - Laboratorv Result :
' - Sample ID = D-2
350 e e - P . . . .
X 0 h\ ] o Liquid Limit, LL =| 284
e S Plastic Limit, PL =| 17.5
5 200 f——n : — b Plasticity Index 1, = 10.8
5 5.0 = 0.6578x 1 49719 | Nalut:al Wfiter Content 3222
w100 J— : A Liquidity Index, LI = 1.36
SU b~ . .. . i —— ]
L
10 100

No. of Blows, N

Detrermination of Plastic Limit

Mass of can M, 2 2 2 2 2

Mass of dry soil + can M M, am 10.35 10.12 9.84 957 942
Mass of dry soil M, gm 8.35 812 7.84 7.57 742
Mass of wet soil + can MM | gm {1.78 11.68 11.21 10.85 10.67 |
Mass of Watcr M,, am 1.43 1.56 1.37 1.28 1.25
Water Content W % 17.13 19.21 17.47 16,91 16.85
Plastic Limit PL % 17.5 s

Test Performed by I'igure No ALT 01 Countersigned by




Client : Mc Grath Real Estate

Project Name: Construction of G+9-Storied Residential Building with 1 Basement
Location : 15/17, Santibag, Malibag, Dhaka.

Boring No : BH- 02

Sample Depth: (-) 4.50 m

Determination of Liguid Limits

No. of Blows N 19 22 26 32 34
Mass of can M, om 2 2 2 2 2
Mass of dry soil + can M +M, gm 10.18 10 9.73 0.44 9,25
Mass of dry soil M, gm 8.18 8 7.73 7.44 7.25
Mass ol wet soil + can M+Moge | gm 13.69 13 12.16 11.31 10.54
Mass of Water M,, gm 3.51 3 243 1.87 1.29
Water Content w %o 42.91 37.50 31,24 2513 17.7%
Liquid Limit LL % 29.4
600 . Liquid Li.mit .
| ; Laboratory Result :
500 i , : | Sample ID = D -3
2 0 \m(ﬁ IR Liguid Limit, LL =[ 294
g = N ! Plastic Limit, PL =[ 15.3
g NS o ! """ Plasticity Index 7, =|  14.0
E 200 | Natural Water Content = 30.95
£, | Y718 T | Liquidity Index, LI=]___1.11
0 100

Mass of can M, gm 2 2 2 2 2
Mass of dry soil + can M, M, am 10.18 10 9.73 .44 9.25
Mass of dry soil M, am 8.18 8 7.73 7.44 7.25
Mass of wet soil + can M AM, o am 11,45 [1.22 10.96 10.57 10.32
Mass of Water M, amn 1.27 1.22 1.23 1.13 1.07
Water Content w 9% 15.53 15.25 1591 15.19 14.76
Plastic Limit PL % 15.3 S

Test Performed by Figure No ALT 02 Countersigned by




Client : Mc Grath Real Estate

Project Name: Construction of G+9-Storied Residential Building with 1 Basement
L.ocation : 15/17, Santibag, Malibag, Dhaka,

Boring No : BH- 03

Sample Depth: (-) 3.00 m

Determination of Liquid Limits

No. of Blows N 19 22 26 32 34
Mass of can M, am 2 2 2 2 2
Mass of dry soil + can M, FM, gm 10.31 10.02 9.84 9.58 9.34
Mass of dry soil M 2m 8.31 8.02 7.84 7.58 7.34
Mass of wet soil + can M AM, o gm 13.28 12.61 12.07 11.53 10.87
Mass ol Water M, £m 2.97 2.59 2.23 1.95 1.53
Water Content w % 35.74 32.29 28.44 25.73 20.84
Liguid Limit LL % 27.4
50 Liguid Limit
wo b Laboratory Result :
150 | Sample (D = D-2
=2 0 Liquid Limit, 1.I.=| 274
E 250 Plastic Limit, PL. =| 16.4
S. wo | Plasticity Index I, = 11.0
g 150 Natural Water Content = 28.61
= 100 - Liquidity Index, LT = 111
50 -

0 100
No. of Blows, N

Determination of Plastic Limir

Mass of can M, 2m 2 2 2 2 2
Mass of dry soil + can M +M, am 10,31 10,02 0.84 9.58 9.34
Mass of dry soil M, am 8.31 8.02 7.84 7.58 7.34
Mass of wet soil + can MAM o | om 11.62 1.4 11.14 10.82 10.52
Mass of Water M, am 1.31 1.38 1.3 124 1.18
Water Content w % 15.76 17.21 16.58 16.36 16.08
Plastic Limit PL % l6.4

Test Performed by Figure No ALT 03 Countersigned by




Client : Mc Grath Real Estate

Praject Name: Construction of G+9-Storied Residential Building with 1 Basement
Location : 1517, Santibag, Malibag, Dhaka.

Boring No : BH- 04

Sample Depth: (-) 3.00 m

Determination of Liguid Limits

No. of Blows N 19 22 26 32 34
Mass of can M, am 2 2 2 2 2
Mass of dry soil — can M M, om 10.43 10.14 9.82 9.51 0.25
Mass of dry soil M, gm 8.43 8.14 7.82 7.51 7.25
Mass of wet soil I can MM | gm 13.35 12.75 12 11.24 10.65
Mass of Walter M, gm 2.92 2.61 2.18 1.73 1.4
Water Content W % 34.64 32.00 27.88 23.04 19.31
Liquid Limit LL % 34.4
450 Liguid Limit :
wo o L o Laboratory Result :
35I() e _\M . o _ Samplc ID = D-2
£ el o s Liquid Limit, LL =} 34.4
2 o RN i Plastic Limit, PL =[__ 22.3
5 20,0 —— ‘Eﬁ\ : Plasticity [ndex [, = 12.0
5 150 -—15-3938-15’5-*’5 5398 _. I Natural Water Content= _ 27.39
z 100 f—— P - Liquidity [ndex, LI=| __ 0.42
LRI —— | 1. . . 1o
o I I H
10 100

No. of Blows, N

Determination of Plastic Limit

Mass of can M, gm 2 2 2 2 2
Mass of dry soil I can M +M, gm 10.43 10.14 9.82 0.51 9.25
Mass of dry soil M gm 8.43 8.14 7.82 7.51 7.25
Mass of wet soil + can MAM o | gm 12.22 12.02 11.54 11,22 10.88
Mass of Water M, gm 1.79 1.88 1.72 1.71 1.63
Water Content w %% 21.23 23.10 21.99 22.77 22,48
Plastic Limit PL % 22.3 '

Test Performed by Figure No ALT 04 Countersigned by




Client : Mc Grath Real Estate

Project Name: Construction of G+9-Storied Residential Building with 1 Basement
Location : 15/17, Santibag, Malibag, Dhaka.

Boring No : BH- 05

Sample Depth: (-)4.50 m

Determination of Liquid Limits

No. of Blows N
Mass of can M, gm 2 2 2 2 2
Mass of dry soil + can M +M, gm 10.45 10.18 9.94 9.65 9.47
Mass of dry soil M, gm 8.45 8.18 7.94 7.65 7.47
Mass of wet soil + can MM gm 13.76 12,89 11.98 1121 10,33
Mass of Water M, gm 331 271 2.04 1.56 0.86
Water Content w % 39.17 33.13 25.69 20.39 11.51
Liquid Limit LL %% 324
500 . Liguid Limit .
_:_15_0 . N I Laboratory Result ;
00 b f - SampleID = D-3
S T I [ K o e L L[quid Limit, [l = 32.4
g wo ]~ N SR Plastic Limit, PL. =[__16.2
5 0 .. T Plasticity Index 7, =| 16.2
C 200
B 50 b Natural Water Content = 25.98
= 1§2 TR '+ =y Liquidity Index, LI = (.60

) 10 1060
No. of Blows, N

Determination of Plastic Limit

Mass of can 3 M, gm 2 2 2 2 2
Mass of dry soil + can MM, am 10.45 i0.18 2.94 9.65 0.47
Mass of dry soil M, am 8.45 3.18 7.94 7.65 7.47
Mass of wet seil + can MAM, o | gm 11.83 11.35 11.24 10.88 10.63
Mass of Water M, am 1.38 1.37 1.3 [.23 1.16
Water Content w % 16.33 16.75 16.37 16.08 15.53
Plastic Limit PL Yo 16.2 '

Test Performed by Figure No ALT 05 " Countersigned by
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APPENDIX: C

BEARING CAPACITY CALCULATION
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CLIENT : Mc Grath Real Estate
PROJECT : Constructicn of G+9-Storied Residential Building with 1 Basement
156/17, Santibag, Malibag, Dhaka.
LOCATION :
Chart for Ultimate Skin Friction & End Bearing Capacity of RCC Cast-in-situ Pile
TABLE - 2.1
Bore Hole - 01
Depth i . Ultimate Skin | Ultimate End
from [;:'GL gllf'llf] Sample *s w Po C, Corrected Friction Bearing (E,)
Type SPT, Neorr
Value -
ft pel pef psf tsf tsf
0.0
5.0 3 R 120.30 62.40 289.50 1.00 3 0.0000 0.00
10.0 8 C 118.43 62.40 569.66 1.00 8 0.3069 4.50
15.0 9 C 118.16 62.40 84844 | 1.00 9 0.3214 5.06
20.0 11 C 117.70 62.40 1,124.95 1.00 11 0.3566 6.19
250 17 S 117.12 62.40 1.398.57 | 1.12 19 0.1905 2534
30.0 21 8 117.39 62.40 1,673.52 | 1.06 22 0.2227 29.62
35.0 30 3 119.90 62.40 1,961,02 | 099 30 0.2963 3941
40.0 45 5 129.95 62.40 229877 091 41 0.4105 54.60
45.0 48 S 132.84 62.40 2,65098 | 0.85 41 0.,4077 54.23
5¢.0 50 S 134.93 62.40 3,013.64 | 0.80 40 0.3984 52.98
60.4 50 5 134.93 62.40 373896 | 0.72 36 0.3576 47.57
Calecutation Dong : o "C" -- Clayey Silt/ Silty Clay soil

Engr. Md. Sajib Hossain = B |'S"- Silty Sand/Clayey Sand soil

M.Sc. Structural Engg. (YU,China) E 2 |R"—Rubbish "W" - water

B.5Sc. in Civil Engg.(SUB) "0" — Organic Soil




CLIENT : Mc Grath Rcal Estate
PROJECT : Construction of G -9-Storicd Residential Building with | Basement
15/17, Santibag, Malibag, Dhaka.
LOCATION :
Chart for RCC Cast-in-situ Pile Capacity at Different Level & Different Diameter
TABLE-3.1
Bore Hole - 01
18 inch Dia Bored Pile 20 inch Dia Bored Pile 24 inch Dia Bored Pilc
Depth
from | Cum Skin Fnd Pile Mlowable] Cum Skin Fned Pile Allowable | Cum Skin End Pile Allowable
EGL Friction | Bearing | Weight Load Friclion | Rearing | Weight Load Friction | Bearing | Woeight Load
fi Ton Ton Tan Ten Ton Ton Ton Ton Ton Ton Ton Ton
50 - - 0.66 (4.27) - - 0.82 (0.33) - - [k {0.47)
10.0) 723 7.95 .33 5.54 8.04 082 1.64 6.4 9.64 14,14 2.36 8.57
130 14.80 8.05 1.99 8.71 16.45 L1104 245 1002 1974 15.50 353 12,84
2040 2321 10.93 263 12.60) 25.79 13,30 327 14.41 30.94 19.44 4.71 18.27
230 2770 44,77 331 27.60 30.77 5528 409 32.78 3693 75.60 589 44,25
300 3294 52,35 398 32.53 36.60 6463 4.91 38,53 43 93 93.06 707 51.97
350 39.93 50,64 4.64 41.97 44 36 #5.98 373 49,84 5323 123 80 825 67.52
400 49.60 96,48 3.30 56.31 55.11 11911 6.54 67.07 66.13 171.52 942 91.29
4510 59.21 35,83 5.96 59.63 6378 118.31 7.36 70.69 FERES 170.37 10.60 95.48
0.0 68.59 93.63 6.63 62.24 76.21 115,59 818 73.45 9146 16645 11.78 98.45
60,0 85,89 84,06 795 64,80 95.43 103.77 982 TA.75 114.51 149,43 14,14 99.92
Calculation Done : Remarks :
Engr. Md. Sajib Hossain Factor of Safety Considered 2.3
M. Se. Structural Engg. (Y12,China) Pile Cut-olf Level is al the Existing Ground L.ovel
B.Sec. in Civil Engg.{SUB) Negative Skin Friction is not considered in the calculation




CLIENT : Mc Grath Real Estate

PROJECT : Construction of G+9-Storied Residential Building with 1 Bascment

LOCATION : 15/17, Santibag, Malibag, Dhaka.
Chart for Ultimate Skin Friction & End Bearing Capacity of RCC Cast-in-situ Pile

TABLE -2.2

Bore Hole - 02

Depth Fieid \ Ultimate Skin | Ultimate End
from EGL| SPT Sample ¥s w Po Ch Corrected Friction Bearing (E},)
Type SPT, Ngorr
Value
ft pct pef psf tsf tsf
0.0 .
5.0 B8 R 119.08 62.40 283.41 1.00 0.0000 0.00
10.0 9 C 118.16 62.40 562.19 | 1.60 0.3214 5.06
15.0 11 C 117.70 62.40 838.70 | 1.00 I 0.3566 6.19
20.0 19 C 117.19 62.40 L1266 1.00 19 0.5938 10.69
25.0 18 5 117.14 62.40 1,386.35 | 1.12 18 0.1798 2391
30.0 19 S 117.19 62.40 1,660.31 L.06 20 0.2020 26.87
35.0 31 5 120.34 62.40 1,950.01 0.99 31 03070 40.84
40.0 35 S 122.43 62.40 2,250.18 | 092 32 0.3227 42.92
45.0 41 S 126.55 62.40 2,57094 1 0.86 35 0.3537 47.04
50.0 50 5 134.93 62.40 2.933.60 0.81 40 0.4038 53.70
60.0 50 S 134.93 62.40 3,65892 | 072 36 0.3615 48.08

Calculation Done :

Engr. Md. Sajib Hossain
M.5c. Structural Enge. (YU, China}
B.Sc. in Civil Engg.(SUB)

Sample
Note

"C" - Clayey Silt/ Silty Clay soil
"8" - Silty Sand/Clayey Sand soil
"R"-- Rubbish "W\" -- Water

0" -- Organic Sail




CLIENT : Mc Grath Real Estate
PROJECT : Construction of G+9-Storied Residential Building with 1 Basement

LOCATION : 15/17, Santibag, Malibag, Dhaka.

Chart for RCC Cast-in-situ Pile Capacity at Different Level & Different Diameter

TABLE - 3.2

Bore Hole - (2

Depth 18 inch Dia Bored Pile 20 inch Dia Bored Pile 24 inch Dia Bored Pile

from |cumSkin| End Pile | Allowable f Cum Skin End Pile | Allowable § Cum Skin End Pile Allowable
LGL Friction | Bearing | Weight Lpad Friction | Bearing | Weight Load Friction | Bearing | Weight Load

fi Ton Ton Ton Ton ‘fon Ton Ten Ton Ton Ton Ton Ton

5.0 - - 0.66 (0.27) - - 0.82 (0.33) - - 1.18 {L47)
10.0 7.57 8.95 1.33 6.08 841 11.04 t.64 713 LG 16 15,50 2.36 9.46
15.0 1598 10.93 1.99 9.97 17.75 13.30 245 11.52 21,30 19,44 355 14.58
20.0 2997 18.89 2.65 15.48 3330 13.32 327 21.34 39.95 33.58 4.7 27.53
25.0 34.20 4225 331 29.26 38.00 52.16 4.09 34.43 45 .60 7511 5.85 43,93
30.0 38.96 4748 3.98 3199 43.29 58.62 4.9 3R.80 53195 84,41 7.07 51.72
35.0 46.20 7216 4.64 45,49 51.33 89.09 5.73 53.88 61.59 12829 825 72,66
44.0 53 .80 7585 5.30 49,74 59.78 93.64 6.54 38.75 71.73 134 84 9.42 78.86
45.0 62.13 #8312 5.96 83,72 69.04 102.62 7.36 63.72 82.84 147,77 10.60 8.1
S0.0 71.65 94 90 6.03 3.97 79.61 11716 8.18 73.43 95.53 168.70 11,78 100,98
6.0 89.14 84.97 7.95 66.46 99.04 104,910 142 77.65 118.85 151.06 14.t4 102.31

Calculation Done : Remarks :

Engr, Md. Sajib Hossain
M.5¢. Structural Engg. ( YU.China)
B.Sc. in Civil Engg.(SUB)

Factor of Safety Considered 2.5
Pile Cut-ofl Level is at the Existing (iround Level
Negative Skin Friction is not considered in the calculation




CLIENT : Mc Grath Real Estate
PROJECT : Conslruction of G-l--9-ét0ricd Residential Building with | Basement

LOCATION : 15/17, Santibag, Malibag, Dhaka.
Chart for Ultimate Skin Friction & End Bearing Capacity of RCC Cast-in-situ Pile

TABLE - 2.3

Bore Hole - 03

Depth Field _ ' Ultimate Skin | Ultimate End
from EGL| SpT Sample ve T Pe C, Corrected Friction Bearing {E;)
Type SPT, Neon
Value
ft pef pel psf tsf tsf
0.0 _
5.0 4 R 119.86 62.40 287.31 1.00 4 0.0000 0.00
10,0 10 C 117.91 62.40 564.87 1.00 10 0.3402 5.63
15.0 12 C 117.52 62.40 840491 1.00 12 0.3756 6.75
20.0 13 C 117.38 62.40 1,115.39 1.00 13 0.4063 7.31
25.0 18 5 117.14 62.40 1,389.09 1.12 20 0.2021 26.88
30,0 19 S 117.19 62.40 1,663.05 1.06 20 0.2019 26.83
35.0 29 ) 119,49 62.40 1,948.50 0.59 29 0.2873 38.22
40.0 41 S 126.55 62.40 226926 | 0.92 38 0.3764 50.07
45.0 46 S 130.88 62.40 261167 086 39 0.3937 52.36
50.0 a0 S 134,93 62,40 297433 0.80 40 0.4010 53.33
6.0 50 S 134.93 62.40 3,699.065 06.72 36 0.3595 47.82

Calculation Done : © "G - Clayey Silt/ Silty Clay scil
Engr. Md. Sajib Hussain E. S 'S - Sity Sand/Ciayey Sand soil
M.Se. Structural Engg. (YU, China) c?: 2 "R" .. Rubbish  "W" - Water

B.Sc. in Civil Engg{SUB) "Q" - Organic Soil




CLIENT : Mc Grath Real Estate

PROJECT : Construction of G+9-Storied Residential Building with 1 Basement

LOCATION : 153/17, Santibag, Malibag, Dhaka.

Chart for RCC Cast-in-situ Pile Capacity at Different Level & Different Diameter

TABLE - 3.3

Bore Hole - 03

Depth 18 inch Dia Bored Pile 20 inch Dia Bored Pile 24 inch Dia Bored Pile

from | Cum Skin End Pile 1 Allowable | Cum Skin Fnd Pile | Allowable | Cum Skin Lnd Pile Allowable
EGL I'riction | Bearing | Weight Load Friction | Bearing | Weight Tl friction | Beaning | Weight Load

ft Ton Ton Ton Ton Ton Ton Ton Ton Ton Ten Ton Ton

5.0 - 0.66 0.27) - - 0.82 {0.33) - - P18 (0.47)
1040 8.01 494 1.33 6.65 891 12.27 1.64 7.82 10.69 17.67 2.36 10,40
15.0 16.86 11.93 .99 10,72 18.74 14.73 245 12.40 22,49 21.21 3.53 16.06
20.0 26.44 12.52 2.05 14.68 2937 15,95 327 16.82 35125 22.97 4.71 21.40
254 3120 47.50 3.31 30.16 34.66 38.63 4.09 35.69 41,60 84.43 3.89 48.06
300 3396 47 44 3.58 31.77 39.95 58.59 4.91 3745 47.94 #4.36 7.07 50,09
354 42,73 67.33 4.64 42,25 47.47 83.38 573 50.05 56.97 120.06 R.25 67.51
40.0 31.60 88.47 5.30 53.91 57.33 109.25 6.54 64.00 68,79 157.29 9.42 36.66
45.0 60.87 9233 5.96 58.97 67.64 114,23 7.36 69,80 8116 164.50 10.60 94.02
500 7032 94,24 6.63 63.17 78.13 116.35 8.18 74.52 93.76 167.54 11,78 99.81
60.0 87.71 84.50 7.95 5.7 F7.46 104,32 9.82 76.79 11695 150.23 14.14 101.21

Calculalion Done :

Remarks :

Engr. Md. Sajib [Tossain
M.Sc. Structural Engg. (YU,Ching)
B.S¢. in Civil Enge.(SUB}Y

Factor of Safely Considered 2.5
Pile Cut-oft Level is at the Existing Ground Level
Negative Skin [riction is not considered in the calculation




CLIENT : Mc Grath Real Estate
PROJECT : Construction of G—9-Storied Residential Building with I Basement
LOCATION : 15/17, Santibag, Malibag, Dhaka.
Chart for Ultimate Skin Friction & End Bearing Capacity of RCC Cast-in-situ Pile
TABLE - 2.4
Bore Hole - 04
Depth " \ Uliimate Skin| Ultimate End
from pEGL g][f”ll“d Sample fs fw Po C, Corrected Friction Bearing (Ey,)
Value Type SPT, Noor
ft pcf pef psf isf tsf
0.0
5.0 5 R 119.46 62.40 285.28 1.00 3 0.0000 0.00
10.0 12 C 117.52 | 6240 560.90 | 1,00 12 0.3756 6.75
15.0 14 C 117.27 62.40 835.23 1.00 14 0.4375 7.88
200 17 C 117.12 62.40 1,108.85 1.00 17 0.5313 9.56
25.0 18 S 117.14 62,40 1,382.55 1.12 20 0.2024 26.92
30.0 22 S 117.54 62.40 1,658.25 1.06 23 0.2340 3112
35.0 31 5 120.34 62.40 1,947.95 0.59 31 0.3072 40.86
40.0 38 S 124.35 62,40 2257681 0.92 35 0.3498 46.52
450 - 47 3 131.85 62.40 2,60490 | 0.86 40 0.4028 53.57
50.0 50 5 134.93 62.40 2,96757 | 0.80 40 0.4014 53.39
55.0 50 8 134.93 62.40 333023 | 0.76 38 0.3790 50.40
60.0 50 S 134,93 62.40 3,692.89 | 0.72 36 0.3599 47 .86
Calculation Done : © "C" -- Clayey Silt/ Silty Clay soil

Engr, Md. Sajib Hossain o s?::, f_g "§" - Silty Sand/Clayey Sand soil

M. Se, Siructural Engg. (YU,China) g Z |'R"- Rubbish "W"--\Water

B.5c. in Civil Engg.(SUB} |"Q" -- Organic Sail




CLIENT : Mg Grath Real Estate
PROJECT : Construction of G+9-Storied Residential Building with 1 Basement
LOCATION : 15/17, Santibag, Malibag, Dhaka.
Chart for RCC Cast-in-situ Pile Capacity at Different Level & Different Diameter
TABLE - 3.4
Bore Hole - 04
Depth 18 inch Dia Bored Pile 20 inch Dia Bored Pilc 24 inch Dia Bored Pile
from | cum Skin Fnd Pile Allowabie | Cum Skin End Pile Allowable F Cum Skin End pPile Allowable
EGL Friction | Bearing | Weight l.oad Fricion | Bearing | Weight Load Friction | Bearing | Weight Lopacd
ft Ton Ton Ton ‘Ton Ton Ton ‘lon Ton Ton Ton Ton Ton
30 - - .06 0.27) - - 0.82 (0.33) - - 1.18 0.47)
141.401 8.85 AREX] 1.33 T.78 983 14,73 | &4 92.17 I'1.80 2121 2.36 12.26
150 19.16 13.92 1.99 12.43 2129 1718 2.45 Ld.44) 25.54 24,74 3.53 18.70
0.0 31.67 1690 2,63 1837 1519 086 3.27 21,11 4223 30.04 4.71 27.02
230 3044 47,57 331 32.28 4,49 5873 4.09 3805 48 549 Hel. 37 589 50,91
30.0 4196 5500 398 37y 46.62 67.90 451 43.84 35,94 777 7.07 538,66
33.0 49 72.20 4,64 46,70 54 .66 80,14 573 55.23 65.59 128.36 825 74.28
40.0 57.44 82.21 5.30 33.74 63.82 10150 6.54 63.51 76.58 146,15 G427 85.32
4510 66.93 % BE 5.9 62.25 7436 11687 7.36 13.55 89,24 10829 10.60 98.77
50.0 76.39 94 35 6.63 05,04 84 87 116,48 218 7127 111,85 167.74 It 78 103.12
55.0 8332 59.07 720 66.84 9479 101904 9.00 78.30 11375 158.34 12.96 1013.65
60.0 9379 84,58 7.63 08.17 104,22 104.42 .82 79.53 125.06 150,36 1414 104,51
Calculation Done : Remarks :
Engr. Md. Sajib Hossain : Factor of Safety Considered 2,3
M.Se. Struetural Engg. (YU, China) Pile Cut-off Level is at the Existing Ground Level
B.S¢. in Civil Engg.(SUB) Negative Skin Friction is not considered in the calculation




CLIENT : Mc Grath Real Estate
PROJECT : Construction of G+9-Storied Residential Building with 1 Basement
LOCATION : 15/17, Santibag, Malibag, Dhaka.
Chart for Ultimate Skin Friction & End Bearing Capacity of RCC Cast-in-situ Pile
TABLE - 2.5
Bore Hole - 05
Depth Field . Ultimate Skin | Ultimate End
from EGL| SPT Sample fs Tw Po C, Corrected Friction Bearing (E,,)
Type SPT, Neerr
Value
ft pef pef psf tsf tsf
0.0 .
5.0 4 R 119.86 62.40 28731 1.00 4 0.0000 0.00
0.0 10 C 117.91 62.40 564.87 1.00 10 0.3402 5.63
15.0 15 C 117.19 62.40 838.80 1.00 15 0.4688 8.44
20.0 23 C 117.72 6240 1,115.40 1.00 23 0.7188 12.94
25.0 21 S 117.39 62.40 1,390.35 .12 24 0.2357 31.35
30.0 23 S 117.72 62.40 1,666.95 1.06 24 0.2442 3248
35.0 32 S 120.8! 62.40 1,959.02 0.99 32 0.3162 42.06
40.0 35 5 122.43 62.40 2259191 0.92 32 0.3221 42.83
45.0 44 5 129.05 62.40 2,59245 | 0.86 38 - 0.3780 50.27
50.0 50 S 134.93 - 62.40 2.955.11 0.80 40 0.4023 53.50
55.0 50 8 134,93 62.40 33179771 076 38 0.3797 50.50
60.0 50 8 134.93 62.40 368043 072 36 0.3605 47.94
Caleulution Done : o "C" -- Clayey Silt/ Silty Clay soil
Engr. Md. Sajib Hossain = u |'s"-- sandy Sitt/ Sandy Clay soil
M.5c. Structural Engg. (YU,China} E f "R" -« Rubbish "W" -- Water
B.Sc. in Civil Engg.(SUDB) 0" -- Organic Soil




CLIENT : Mc Grath Real Estate
PRQJECT : Construction of G+9-Sforied Residential Building with | Basement
LOCATION : 15/17, Santibag, Malibag, Dhaka. _
Chart for RCC Cast-in-situ Pile Capacity at Different Level & Different Diameter
TABLE - 3.5
Bore Hole - 93
Depth 18 inch Dia Bored Pile 20 inch Dia Bored Pile 24 inch Dia Bored Pile
from Cum Skin Lnd Pile Allowable | Cum Skin End Pile Allowable | Cum Skin Cnd Pile Allowable
EGL I'riction | Bearing | Weight Load Iriction | Bearing | Weight Load I'riction Bearing | Weight Load
fi Ton Ton Ton Ton Ton Ton Ton Ton Ton Ton ‘Tan Ton
5.0 . . 0.66 0.27) . . 0.52 {0.33) - . 118 0.47)
10.0 8.01 9.94 1.33 6.65 8.91 12.27 1.64 7.82 10.69 1767 2.36 10,40
15.0 19.06 14.91] 1.59 12.79 2118 18.4] 245 14.85 2541 26.51 3.53 19.35
20.0 35.99 22.86 2.65 2248 36,99 28.23 3.27 25.98 47.99 44,64 4.71 33.57
25.0 41.55 5541 3.31 3746 46.17 68.40 4.0¢ 44,19 55.40 48.50 5.89 5920
0.0 47.30 57.40 3.58 $0.29 52.56 7087 4.91 47.41 63.07 [02.05 7.07 63.22
350 54.75 74.32 4.04 49.77 60.84 9175 573 58.7% 73.0] 132.13 8.25 78.75
4.0 62.34 7570 5.30 33.09 69.27 93.45 6.54 62.47 83.12 134.57 42 §3.31
450 71.25 88 83 5.96 61.65 7917 109.67 7.36 7259 43500 157.93 10.60 96.93
S0.0 8073 94.55 6.63 67.46 8971 116,73 8.18 79,30 107.64 168.09 11.78 105,58
330 49.67 §9.23 7.29 68.65 99.64 L1146 5.00 80.32 119,56 158,64 12,96 106.10
60.0 98.17 8472 7495 69,97 109.07 10460 9.82 $1.54 130189 150.62 14,14 106,93
Culculation Done : Remarks :
Engr. Md. $Sajib Hossain Factor ol Safety Considered 2.5
M.Sc¢. Structural Engg. (YU, China) " Pile Cat-off Level is at the Existing Ground Level
B.Sc. in Civil Fngg.(SUR) Negative Skin [riction is not considered in the calculation




