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1. About

»

DartisSPT is a computer program for interpretation of Standard Penetration Test (SPT) and correlating blow
counts (N) to soil properties based on more than 200 correlations. It provides several reporting and additional
features.

Although all efforts have been undertaken to ensure that this software is of the highest possible quality and that
the results obtained are correct, the authors do not warrant the functions contained in the program will meet

your requirements or that the operation of the program will be uninterrupted or error-free. The authors are not
responsible and assume no liability for any results or any use made thereof, nor for any damages or litigation that
may result from the use of the software for any purpose. All results to be verified independently by user.
Purchase full version Terms & Conditions

Program's web page Bug report / Feature request



https://dartistech.com/buy/
https://dartistech.com/terms/
https://dartistech.com/
https://dartistech.com/contact-us/

2. Geting Started

When starting a new analysis with DartisSPT, take the following steps:

1- Create a new project: by clicking on "New' button, a dialogue will open. Choose the location where you want
the project to be saved. Files are saved with *.DSpt extension and the complete file path is shown at the bottom of
the page.

# Dartis Spt - O x

2- Enter project info: Type the name of the borehole and add it to the project. Select the desired borehole from the
combo box. Enter input data including allowable bearing capacity factors, correction factors and ground water
level for that borehole.

# Dartis Spt — O 4
Now Open Save e CEy _
Input Project Info [Soil Layers R BR SPT Blow Counts Corraction Factors
Correlations | Project Name: Sample project . (8H1) " o sk sm-m . ,
Job No.: 123456 Thickness  Unit Weight Uniformity 1 1 ' 1 L o
1<+ — 3 Soil Type | OCR | (1) Del
Location:  Sample location (m) (d/m
Client: Sample Client 3.00 16.50 Fine = 100 1.00 x
Boreholes 260 1870 Coarse = 100 1.00 x 5 =
Borehole Name || [150 17.50 Fine  +|050 050 x
Borehole Name Del | |200 2100 Fine  +|100 1.00 x 2 2
BH1 x
[SPT blow counts
= = i3 R |
L Depth  SET bl : =
= ep low
2o | counts (N) Cn N60 (N1)60 Del
BH1 - : ]
030 -_ 075 1.70 26 44 x E a .o
Allowable Bearing Capacity 0.61 . 075 170 9 15 x §. lﬁ
B{m) = L{m): 15 [T | 075 170 14 2 x g | =
Settlement (mm): 25 | Sl | Q s 3
- : 12 G T B A X
152 (Sl 075 170 17 29
SPT Comections 075 10 19 3@ x ] s
Energy (%) 60 183 L 8 x B
BH Diameter: 65-115mm  ~ (213 [N 07577 W70 9T Ao x .
] Samplen Without Liner ~ (224 | 075 170 16 27 x .
Rod length above borehole (m}): 274 - 0.80 168 17 29 x
05 =
3.05 080 162 14 23 8
Overburden Correction: oo M % | | =
Bazaraa (1967) ~ (335 W 080 155 M 2 x
3.66 085 148 17 25 x 9l I -
oner [ mm 5% — ]
[ Apply Water Level Correction x W SPT NGO W C=CeCb.CsCr
Groundwater Level (m): 29 x W SPT 160 =
2 Pl
x [ Pt 4 Analyze BH1
Tx -l Charts

3- Enter subsurface soil layers and SPT blow counts in the corresponding tables, as shown below. Notice that you
can update plots on the right -hand side of the page by clicking on 'Plot Charts'. When data entry is over, click on
'Analyze borehole' button. Then you can go to 'Correlations' tab and choose the soil parameter to correlate, at the

depth at which correlations are needed.



# Dartis Spt
New Open Save License Manager
Input Project Info Soil Layers a0 K-
Correlations | Project Name: sample project
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N dEE Soil Type  OCR Del
Location: Sample location (m) (kN/m3) (Cu)
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05 =1
3.05 0.80 162 14 23
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T | 085 148 17 25 x
(] Apply Water Level Correction &-_ 085 142 16 23 x
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15 T 1
4.30 . 0.85 128 14 18 x
5.00 - 085 125 19 24 x
560 8l 095 137 15 18 x
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Exporting tables to Excel
Simply click on 'Save as Excel' button above each table or right click on table's header and choose 'Save as Excel'
option.



3. Unit System
This version of Dartis SPT supports the following unit system:
‘Metric units (kg, m, cm)



4. Formulas

SPT correlations are typically derived based on case studies or field tests in a specific soil types. As a result, most
of the SPT correlations are only valid for one or two soil types. In Dartis SPT database of correlations, some
correlations are applicable for Coarse-Grained soils, some correlations are applicable for Fine-Grained soils and
some correlations are applicable for both Fine-Grained and Coarse-Grained soils.

Dartis SPT automatically filters available correlations based on soil grain size (e.g Coarse / Fine / Coarse and
Fine).




4.1. Coarse and Fine grained soils
Includes:

* -Overburden correction factor (Cn)

« -Allowable Bearing Capacity




4.1.1. Overburden correction factor (Cn)

Results are adjusted: 0.4<Cn=<1.7

Reference

Note

Formula

Gibbs & Holtz (1959)

Unit of effective stress psi

10 + a7

Bazaraa (1967)

Unit of effective stress in kst | - .

Peck et al. {1974)

Unit of effective stress in kg,/cm2

Seed (1976)

Unit of effective stress in kg/cm?2|

Tokimatsu &Yoshimi (1983)

Unit of effective stress in kg,/cm?2

Liao & Whitman (1986)

Unit of effective stress in kg,/cm?|

Skempton (1936)

Unit of effective stress in kg/cm?2

Skempton (1986)

Unit of effective stress in kg,/cm?|

Skempton (1936)

Unit of effective stress in kg/cm?2




4.1.2. Allowable Bearing Capacity

Based on shear failure criteria

N = Average corrected spt blow count (Gibbz and Holtz
1948} to 1B depth below footing

B(m) = Footing width (defined by user)

Df{m) = Depth of footing (at spt test depth)

FS = Factor of safety (defined by user)

Dw(m) = Depth of ground water level (defined by user)

General Terzaghi Formula 0 =effective stress at foundation level (kPa)
V =s0il unit weight at foundation level (kN/m3)

B(m) = Footing width (defined by user)

FS = Factor of safety (defined by user)

N1(60) = corrected spt blow count at foundation level

0a(kPa) = 0.1570464(2N"BR,, + 6(100 + N*)D R",,)/FS

ow <= DRl = 05.R, = 1 — LW
w=DfRy =05/, =1~ 0]
. Dw —Df
Dw = DfandDw < (Df + B): Ry, = 1R, =05+ 5
Dw == (DfF + BY: R, = Ry = 1

Qa(kPa) = (@GN, + 0.5BYN,)/FS
Bowels(1986) — Ng = ™% tan?(45 + ¢/2)
Hansen(1970) = Ny = 1.5(Ng — 1) tan g
Hatanaka{1996) — @ = 3.5,/N, 60 + 22.3

Based on allowable settlement

[Terzaghi and Peck (1948)

N = Average uncorrected spt blow count to 1B depth below
footing

B(m) = Footing width (defined by user)

[Se(mm) = Allowable settlement (defined by user)

ICw = Water depth factor

ICd= Footing depth factor

Dw(m) = Depth of ground water level (defined by user)
Df{m) = Depth of footing (at spt test depth)

Anagnotopoulos et al. (19971)N = Average uncorrected spt blow count to 1B depth below

ooting
E(m) = Footing width (defined by user)
I5(mm) = Allowable settlement (defined by user)

NS,
(B <= 1.22) = Qa(kPa) = 04713 —~.(B > 1.22) = Qa(kPa) = 0.3142
wrd

surface footing:
Dw
Cd = 1.15.‘.‘w:2—?52
not surface footing:
D
Dw <=Df:1=Cw=2 —O.S?f<=2
Dw = Df: Cw=1

Df
N75=Cd =1 _0'25F£ 1

10

NS,

Colly

3288+ 1

(

3.28B8

)




4.2. Coarse grained soils
Includes:

« -Relative Density (Dr)

* -Friction Angle (Phi)

« -Elastic Modulus (Es)

« -Shear Wave Velocity (Vs)

* -Shear Modulus (Gmax)
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4.2.1. Relative Density (Dr)

Results are adjusted: 0<Dr< 100

effective stress in psi

Reference Note Formula
Marcuson & Beiganousky (1977a) Fine sand ) Y 3 10.4 201 2 )/0.0045)
effective stress in psi
Marcuson & Beiganousky (1977h), Coarse sand ! 2.2 (B S 11 SO
effective stress in psi
Marcuson {1978) NC 11 (222 1] Wus)

Borowczyk & Frankowski (1981)

1 PO, T A O gy

Borowczyk & Frankowski (1981)

Effective stress in tons/m2

Tokimatsu & Yoshimi (1983)

Clean sands
Effective stress in kg/cm2

Effective stress in kPa

Skempton (1986) Dr = 35 160 /60)
Skempton (1986) 0.5« Effective stress <1.5 kg/cm2, 40<Dr<90 DOOEA AL LT - 22 I
Yoshida et al. {1988) Fine Sand 22( o

Yoshida et al. {1988)

Gravel Content 25%
Effective stress in kPa

Yoshida et al. (1988)

Gravel Content 50%
Effective stress in kPa

Yoshida et al. (1988)

All soils
Effective stress in kPa

Kulhawy & Mayne (1990)

Mormally consolidated, unaged sands

Hatanaka & Feng (2006)

N1 = N{98/0")0.5 ,¢' in kPa

12




4.2.2. Friction Angle (Phi)

Results are adjusted: O0<phi<45

Reference

Note

Formula

Meyerhof (1956)

Kishida (1967)

Muromachi et al. (1974)

Muromachi et al. (1974)

Effective stress in MN/m2

Shioi & Fukui (1982)

Kulhawy & Mayne (1990)

Bergado et al. (1993)

Hatanaka & Uchida (1996)

Duncan (2004)

Gravel, Cu=4
Dr based on Kulhawy & Mayne(1920)
Effective stress in kPa

Duncan (2004)

Sand, Cu<6
Dr based on Kulhawy & Mayne(1990)
Effective stress in kPa

Duncan (2004)

Sand, Cu=6
Dr based on Kulhawy & Mayne(1990)
Effective stress in kPa

Hettiarachchi & Brown (2009)

Loose sand
Effective stress in kPa

Hettiarachchi & Brown {2009)

Dense sand
Effective stress in kPa

Schmertmann {1975)

Effective stress in kPa

Shioi and Fukui (1954)

(General case

Shioi and Fukui (1954)

For roads and bridges

Shioi and Fukui (1954)

For buildings

Terzaghi, Peck and Mesri (1996)

Fine-grained sands

Terzaghi, Peck and Mesri (1996)

Coarse-grained sands

13




4.2.3. Elastic Modulus (Es)

Reference Note
\Webb (1969) Sand
\Webb (1969) Clayey sand
Denver (1982) Sand
Wrench & Nowatzki (1986) Partially saturated gravels
Bowles (1988) Gravelly sand and gravel
Bowles (1988) Clayey sand
Bowles (1988) Silty sand
Jones & Rust (1989) Residual
Papadopoulos (1992) Sand
Decourt (1994) Saprolite
AASHTO (1996) IClean fine to medium sands and slightly silty sands|
AASHTO (1996) Coarse sands and sands with little gravel
AASHTO (1996) Sandy gravels

Chaplin {1263)

Sand

D'Appolonia et al (1970)

Sand (normally consolidated)

Farrent {1963)

Kulhawy and Mayne (1920)

Sands with fines

Kulhawy and Mayne (1920)

Clean sands (normally consolidated)

Kulhawy and Mayne (19%0)

Clean sands (over consolidated)

Mezenbach (1961)

Fine-grained sand (above water level)

Mezenbach (1961)

Fine-grained sand (below water level)

Mezenbach (1961)

Sand (medium)

Mezenbach (1961)

Coarse-grained sand

Mezenbach (1961)

Sand and gravel

Mezenbach (1961)

Silty sand

Schultze and Muhs (1967)

Sand




4.2.4. Shear Wave Velocity (Vs)

Kirar et al. (2016

Sandy

Reference Mote Formula
mai (1877) Alluvial zand :
Irnai (1977 Dillurvizl sand
rmai (1977) All
Schmertmanin (1978) Fine sands above water table L -
Ohta & Goto (1978 All
Ohta & Goto (1978) Sands L =
Ohta & Goto (1978 Gravels [
Ohta & Goto (1978) Clays L =7
mai & Tomouchi [1582) All
Seed et al (1933) Sands Fa
Sykora & Stokoe (1983) Granular
Seed et al (1985) Sands 8 silty sands Fa ;
Towhata & Sonteix (1388) Alluvial zand ¥ (=
Jamiolkowski et al. (1988) Holocene fine sand [
lamiclkowsk et al. [1988) Holoczne Medium zand |
Jamiolkowski et al. (1988) Holocens coarse sand [ 14
Jamniclkowski et al. (1988) Holocene sand and grave !
Jamiolkowski et al. (1988) Holocene gravel [
Jamiclkowsk et al. (1988) Pleistocens fine sand 1
Jamiolkowski et al. (1988) Pleistocensa Meadium sand |
Jamiolkowski et al. [1983) Plsistocens cene coarse sand LA 1
Jamiolkowski et al. (1988) Pleiztocens sand and gravel !
Jamiclkowsk et al. [1983) Pleiztoczne gravel 1
nr Tl . Fine =and
Yoshida et =1, (15) Effective strass in kPa
‘foshida et al. [1983) -
Yoshida et al. (1364) Sreve content 253
Effective siress in kPa
R Al
Yoshida et a1, (138) Effective strass in kPa
Lea (1282 Sandy soils L el
¥alweziots ot al. (1582 Moncohesive Greace [
‘Veljsyaratnam et &l (1893) Misg. soils from Singapore | | |
Raptakiz =1 al. [1954) Loose sands and sils I
Raptakiz et al. [1944) hedium and dense Sands I
Raptakiz =1 al. [1954) Graw oil mixtures I
Athanasopoulos (1954) Gravelly soils L =
Akino B Sahara (1534 Sand and rock [
Pitilakiz et 2l (1998) Sil= and sands I
Rolling =t al. [1558) Holocene gravels I
Rollins et al. (1553) Pleistocens gravels |
Rallin: =t al. (1958) _ Holocene gravets
E 255 in kPa
o T Pleiztocens gravels 1
e L Effective s:resi in kPa
Hasancebi & Ukusay (2007 Sands I P10
Dikmen (2005) Sands
Urna Maheswari ez al. [2010) Sands [ 10
Esfehanizadeh et al. (2015] Sands =
Fatehnia et &l (2015) Sands [
¥ 1= o

Gautam (2017)

Sand

15




4.2.5. Shear Modulus (Gmax)
Reference Note Formula
Chsaki & lwasaki (1973) All a)=11.5
IChsaki & lwasaki (1973) Cohesionless =iV
Imai (1977) Alluvial sand =9
Imai (1977) Diluvial sand | =1
Imai (1977) All ) = 12(
Imai & Tonouchi (1982) All i) =11
Seed et al. (1983) Sands

Stroud (1989)

Data from Imai & Tonouchi{1982)

Decourt (1994)

Lateritic soils

Hirayama (1994)

Misc. soils

Pinto & Abramento (1997)

Gneissic residual soil

Barros & Pinto (1997)

Lateritic soils

Barros & Pinto (1997)

Saprolitic soils

Barros & Pinto (1997)

Barros & Pinto (1997)

\iana da Fonseca et al. {1998)

Granitic saprolite

\iana da Fonseca et al. (1998)

Anbazhagan & Sitharam (2010) Mixed soils =
Anbazhagan & Sitharam (2010) 29.2(
Anbazhagan et al. (2012) All soils o1

16



4.3. Fine grained soils

Includes:

* -Undrained Shear Strength (su)

* -Unconfined Compressive Strength (qu)
* -Pressuremeter Modulus (Ep)

« -Elastic Modulus (Vs)

* -Shear Modulus (Gmax)

17



4.3.1. Undrained Shear Strength (su)

Reference Note Formula
Hara et al. (1974) Japanese cohesive soils Su(kPa) = 29(N)""*
Reese et al. (1976) Stiff clays in Houston SulfPa) = (N/L5)795
Tavares (1288) Guabirotuba clay Su(kPay = 7NN = 10andN < 20
Tavares (1988) Guabirotuba clay SukPa) = 6N, N = 20and)
Tavares (1988) Guabirotuba clay Su(kPa)
Ajayi & Balogun [1988) Tropical soil SulhePa
Decourt (1989) Sao paulo Over-consolidated clay Su(kPa) = 12.5N
Decourt (1989) Sao paulo Over-consolidated clay Su(kPa) = 15N
Nevels & Laguros (1993) Clay and soft shale si(kPa) = (0.059*N + 0.
Sivrikaya & Togrol (2006) Clays — Turkey (CH) Su(kPa) = 78N,
Sivrikaya & Togrol (2006) Clays — Turkey (CL) Su(kPa) = 535N
Massaji & Kalantari (2011) Iran clay Wie(kPa) = 20N
Cangir & Dipova (2017) Silty clays — Turkey Su(kPa) = 6.932N
Balachandran et al. (2017) Stiff glacial till in Canada Su (v Pa) = HAZN
White et al. (2019) London Clay SuikPa) =57

18



4.3.2. Unconfined Compressive Strength (qu)

Reference Note Formula
Terzaghi & Peck (1967) Fine-grained ra) = 125N
[Golder (1961) Clay B 10
Sanglerat (1972) Clay ) = 2ol
Sanglerat (1972) Silty clay | = 20
Sowers {1979) Highly plastic clay ) = 20N
Sowers (1979) Medium plastic clay | = 1o
Sowers (1979) Low plasticity clay ) =/.oN
Nixon (1982) Clay !
Sarac & Popovic (1982) Clay
Sambhandharaksa & Pitupakorn (1985) CH Bangkok clay [L3a)lbl]
Sambhandharaksa & Pitupakorn (1985) CL Bangkok clay (1.02N)™9.81
Behpoor & Ghahramani {1989) CL and CL-ML = 190
Kulhawy & Mayne (1990) Fine-grained

Serajuddin & Chowdhury {1996)

Bangladesh clays {LL<=35)

Serajuddin & Chowdhury (1996)

Bangladesh clays (36<|1 <50)

Serajuddin & Chowdhury (1996)

Bangladesh clays (LL=50)

Sivrikaya & Togrol (2002) CH ) = 13.6N_,
Sivrikaya & Togrol (2002) CL f i
Sivrikaya & Togrol (2002) Fine-grained ' 5.0

19




4.3.3. Pressuremeter Modulus (Ep)

Reference Note
Nayak (1979 Clay E(kg/cm2) = 1./N
|Ohya et al. {1982) Clayey soil EoilgfemZ) = 10N
Jones & Rust (198%9) Residual soil (kg /femZ2) = (1LeNy*10.197
Yagiz et al. (2008)

Sandy silty clay FAlag emz2) = (300,78 + d0nd ooy
Bozbey & Togrol (2010)[Clayey soils — Istanbul
Kayabasi (2012)

Clayey soils — Turkey AR R
Agan & Algin (2014) Clayey soils — Turkey |6, (g fom?

|'.-I :-r. |'._-'-:.il'-': _.|_|.|.|__~'. II:' :]II.III—

A5 T 10,197

)22 + 0.0029(N, )*")*10.197

20



4.3.4. Elastic Modulus (Vs)

Reference

Note

Formula

Jinan (1985)

Shanghai

P ¥4 AT o
5= 121{N + 10

Lee (1992)

Taipei basin (D = depth in meters)

Kalteziotis et al. (1992)

Cohesive Greece

Pitilakis et al. (1999) Silts

Pitilakis et al. (1999) Clays =13
afari et al. (2002) Silts = 220
lafari et al. (2002) Clays =27
Hasancebi & Ulusay {2007) Clays g L7 64
Dikmen (2009) Clay = 44
Dikmen (2009) Silt = Gl
Uma Maheswari et al. (2010) Clay = 9
Tsiambaos & Sabatakakis (2071) Clay 5 [N
Tsiambaos & Sabatakakis (2071) Silt fz) = B8
Fatehnia et al. (2015) Clay = 7.0
Kirar et al. (2016) Clay = 77.1(H

21




4.3.5. Shear Modulus

(Gmax)

Reference Note Formula
Ohsaki & lwasaki (1973) Clay Gax(MPa) = 14(N)"
Hara et al. (1974) Clay G MPat = 15.8(N

G f =137

Ohba and Toriumi (1970)

Alluvial sand and clay

Imai and Tonouchi {1982)

Diluvial clay

Alluvial clay

Imai and Tonouchi {1982)

22




5. Content
Includes:

* Data Entry

* Toolbar

* Correlated Results

« Correlation with depth

* Report
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5.1. Data Entry

All data entry in Dartis SPT is performed in Input tab.
# Dartis Spt — O *
-
D wmaEl_~ [©
New Open Save License Manager Help
Input Project Info Soil Layers B m 8 - SPT Blow Counts Correction Factors
. Proiect N . iBH1) {BH1)
Correlations | Froject Name: Sample project 0 20 40 505 1 15 2
Job No.: 123456 Thickness  Unit Weight . Uniformity 0 ) 1 o
o - = (kN/m3) Soil Type OCR [cu) Del
Location: Sample location
Client: Sample Client 3.00 16.50 Fine | 1.00 |1.00 x
Boreholes 2.60 18.70 Coarse ~ 100 1.00 x 5 -1
Borehole Name e 1.60 17.50 Fine | 050 |0.50 x
Borehole Name Del 2.00 21.00 Fine - _1'00 —1'00 x 2 -2
BH1 x SPT blow counts 30 R
BH2 x 2] .
S| Depth | SPT blow Cn  N60 (N1)60 Del
Select Borehole (m)  counts (N)
BH1 - 065 170 22 37 =4
0% G x| |z L~
Allowable Bearing Capacity o061 |8 065 170 8 14 x £ =
B(m) = L(m}: 15 oo el 065 170 12 20 x g =
Settlement (mm): 25 055 170 17 29 1 =15 -5 1.3_.—
Fs: 3 122 A : x
152 [l 070 170 16 27
SPT Corrections 070 170 17 29 5 o 6
Energy (%): 60 1.83 -_ . : i
BH Diameter: 150 mm - 213 EERN %0 e 3 @ x =1
Sampler: With Liner > 244 Y 070 167 15 25 x L
Rod length above borehole (m): 274 - 0.74 164 16 26 x
15 105 [l 074 160 13 21 x 8
QOverburden Correction: Sl | 2
Tokimatsu and Yoshimi (1983}~ (335 [l 074 1% 13 A0 x
266 (B0l 074 153 15 23 x g
' ] 074 149 14 21 T ¢
(] Apply Water Level Correction 396 N O x B SPT NG5O W C=CeCb.Cs.Cr
Groundwater Level (m): 427 -_ 0.74 145 19 28 x W SPT N180 WCn
15 T | 083 140 13 18 x
500 B 08 137 18 25 x Plot v Analyze BH1
s60 [l 083 132 13 17 (g - = Charts

This data can be categorized into the following groups:

Simply enter project's information in this section. This information presents in
reports.

Type the name of the borehole and add it to the project. Select the desired borehole
from the combo box. Rest of input data will be applied to the currently selected
borehole.

Project Info:

Boreholes:

Allowable
Bearing
Capacity:

SPT
Corrections:

This data is used for calculating bearing capacity of shallow footings based on
shear failure or settlement criteria (based on method). Footing size and allowable
footing settlement as well as safety factor against shear failure should be specified.
Please notice that depth of footing (Df) is considered to be the depth (Z) selected
by user on SPT table.

The following corrections should be applied on SPT number (N) to obtain N60 and
N1(60) numbers:

* -Energy level: this will adjust the SPT equipment energy to standard 60% energy.
This correction factor is named Ce in Dartis SPT.

* -Borehole diameter: size of the borehole aftects the SPT blow counts. This
correction factor is named Cb in Dartis SPT.

* -Sampling method: some SPT samplers have a liner. This will affect the SPT
blow counts and its correction factor is called Cs in Dartis SPT.

* -Rod length: this correction factor is called Cr and depends on length of SPT rods
which is approximately equal to the depth of the test. Dartis SPT Adds rod length
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above borehole (entered by user) to the total test depth when calculating Cr: If L <
4m=Cr=0.7,f4m<L<6m= Cr=0.85,If6m<L<10m = Cr=0095, IfL >
10m = Cr=1.0

* -Overburden stress: this corrections is usually called as "depth correction factor"
or Cn and depends on overburden stress due to soil, at the test depth.

Please choose your favorite method for each correction factor. The following
formula is used to calculate the correction factors at each depth:

C=Ce.Cb.Cs.Cr N60=C.N N1(60)=Cn.N60

All the above-mentioned factors as well as N60 and N1(60) are plotted versus
depth and presented on screen.

The groundwater level affects the calculation of effective overburden stress (c'v)
used in the correlations. In addition, user can choose to apply the water level
Other: correction on SPT blow counts, as proposed by Terzaghi. This correction is

recommended for N=15 in silty sands:

Ncor=15+0.5(N60-15)

This data is used to calculate the effective and total overburden stress at each depth

where correlations are required. Please pick the soil grain size for each layer from

the drop down list (Coarse / Fine). This is used by Dartis SPT to filter correlations
Soil Layers: based on grain size.

Some SPT correlations depend on OCR and Cu of the soil. These parameters

should be specified for each soil layer.

This data can be entered manually or maybe imported from Excel.

In this table please enter raw data gathered from SPT test. The first two columns
of this table include depth and SPT blow counts (N) and the other columns are
SPT data automatically calculated during data entry. When this data is entered, Click on 'Plot
table: Charts' to update and present both SPT blow counts and correction factors along
depth of borehole.
This data can be entered manually or maybe imported from Excel.
Note: Never enter zero for a SPT test depth; it may lead to calculation errors. This is due to dependency of most
Cn methods to ov which will be zero at Z=0.

Adding row to Tables

For adding a new row to a table, simply press — button on top-right side of the table or right click on table
header and choose "New Row' between options.

Clearing Tables

For clearing all data entered in a table, simply press ¥ button on top-right side of the table or right click on table
header and choose 'Clear Table' between options.

SPT Graph

Once you enter SPT versus depth data, and press 'Plot Charts' button at the bottom-right corner of the screen,
SPT graph is updated and un-corrected as well as corrected SPT numbers are plotted versus depth. Another graph
shows the variation of SPT correction factors against depth. Right Click on each graph to print it.

Analyzing a borehole

When data entry is finished for the selected borehole, simply click on the 'Analyze borehole' button. This will
calculate correlations and then you can choose 'Correlations' then 'Equations' Tab in which by selecting the
required 'Borehole', 'Depth' and 'Parameter to correlate'; correlations are provided for this depth of selected
borehole.
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# Dartis Spt

+]

New

Input
Correlations

Equations Correlations with depth

s

License Manager

Borehole: Depth (m): Parameter to correlate: Tokimatsu and Yoshimi (1983)
BH1 > 061 ~  Allowable Bearing Capacity (kPa) ~ | Type: Fine, Effective stress= 10.06 kPa, N= 12, N60= 8 N1(60)= 14
Reference Value Note Equation
[ [Teng (1969) 193.64  |Based on shear failure criteria (FS = 3 ) Qu(kPu) = 0.1570464(2N" B, 4 6(100 + N*) DI ) [FS -
N = Average corrected spt blow count
(Gibbz and Holtz 1948) to 1B depth below
footing
B(m) = 1.50
N =24
Rw = 1.00
R'w = 0.80
(] Meyerhof Method 39803  Based on shear failure criteria (FS = 3) CJa(kPa) = 3IL002B(NB/I0{C.y + CupDy/B)} /IS
B(m) = 1.50
M = Average uncorrected spt blow count to
1.5B depth below footing
N =23
CW1 =070
CW2 = 1.00
[[] General Terzaghi formula 26664  [Based on shear failure criteria (FS = 3) Qu(kPa) = (gN, + 0.5878,)/FS
B(m) = 1.50
Friction angle (Hatanaka and Uchida 1996) =
3540
Nq (Bowels 1986) = 34.98
Ny (Hansen 1970) = 36.22
Te hi and Peck 265.85  Based llowable settlement (25.00m /i
() Terzaghi a (1948) Blm) T { ™ B <= 1.22) = Qa(kFu) — 04713 f{‘“ f: (B > 1.22) = Qa(kPa) = 0
- “wla
N = Average uncorrected spt blow count to
1B depth below footing
N =21
Cw=1.00
Cd = 0.90 s
Select All “ Select None | Count: Min: Max: Average: St Deviation: Variance

26



5.2. Toolbar

1 ]2 3 4 = Il° =
@ — H = ‘ _ -
New Open Save d®| I License Manager Help

1.Creates a new project: by clicking on 'New' button, a dialogue will open. Choose the location where you want
the project to be saved. Files are saved with *.DSpt extension and the complete file path is shown at the bottom of
the page.

2.0pens a previously created project file: by clicking on Open button, an open dialogue will show up. Choose the
save file on your local hard. Files are stored with *.DSpt extension.

3.Saves currently open project: saves current project's information on currently open save file. The save file path is
shown at the bottom of the page.

4.0pens report

5.0pens License Manager window.

6.0pens Help
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5.3. Correlated results

When data entry in Dartis SPT is completed, press 'Analyze borehole' button. In Correlations and then Equations
tab results are available. Dartis SPT uses more than 200 correlations to prepare these results. For each soil
parameter in depth of a selected borehole (e.g. "Allowable bearing capacity"), all available correlations are
summarized in a table describing the reference, parameter value, Equation, and Notes regarding each correlation
used. The following screen shot shows the correlation table:

# Dartis Spt - O *
New License Manager
Input

Correlations

Borehole: Depth (m): Parameter to correlate: Tokimatsu and Yoshimi (1983)
BH1 > 305 *  Allowable Bearing Capacity (kPa) * Type: Coarse, Effective stress= 35.24 kPa, N= 17, N60= 13, N1{60)= 21

Reference Value Note Equation

General Terzaghi formula 86070  Based on shear failure criteria (FS = 3 ) CalkPa) = (N, + 0.5B7N,)[FS =
B(m) = 1.50
Friction angle (Hatanaka and Uchida 1996) =
39.00
Nq (Bowels 1986) = 56.61
Ny (Hansen 1970) = 67.75
T hi and Peck (1 303.27  Based llowable sett it (25.00 N
D Ereaghia (1948) B?:_E :o1n5a0 owable settlement ( mm) (B <= 1.22) = Qu(kFu) = 0.4713 (.:\‘
N = Average uncorrected spt blow count to -
1B depth below footing
M =20
Cw =1.00
Cd = 0.75
Modified Meyerhof (1965 60497  Based llowable settl t (25.00
: eyerhof (1965) B?:,,'; T (@3.00mm} | 1 o 199) = Qa(kPu) = 0.M4IBNS.Ca (B > 1.22) = Qa(kPa) = §
N = Average uncorrected spt blow count to
1B depth below footing
M =20
Cd=133
Anagncstcl poulos et al. (19917) 67441 Based on allowable settlement (25.00mm) g2y A
B(m) = 1.50 Quikfa) = (W)
N = Average uncorrected spt blow count to
1B depth below footing

s, .
(: B > 1.22) = Qa(kPa) =0
“d

M =20
D Burland and Burbidge (1985) 044,05 Based on allowable settlement (25.00mm) Oailk ~ SN
Ju(k HJ} =
B(m) = 1.50 L.706H"
N = Average corrected spt blow count to
1 A*Re*RIRAAN TS danth halos fantinn e
| Select All || Select None | Count: 5 Min: 604.97 Max: 860.70  Awerage: 713.36  StDeviatiom: 13224  Varance: 17.486.64

General Terzaghi formula

kPa) = (g, .5 ByN. 3
Qa(kPa) = (gN, + 0.5ByN,)/FS is Show Report

Sorting
By clicking on the 'Value' header, rows are sorted numerically.
By clicking on the 'Reference' or 'Note' headers, rows are sorted alphabetically.

Correlated results Report

Each method may be turned on/off by using the check box in the first column and will be added/removed from the
designed report for this tab. Statistical variables are calculated for selected methods.

The following screen shots show a sample Report regarding this page:
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Project: Job No. : Location: Client:

Sample project 123456 Sample location Sample Client
Borehole: Depth (m): Parameter: Overburden correction:
BH1 3.05 Allowable Bearing Capacity (kPa) Tokimatsu and Yoshimi (1983)
Teng (1969) Based on shear 17 13 21 35.24 3.05 515.2672 [Qe(kPa) = 0.1570464(2N"BR, + 6(100 + N°) Dyt ) [ FS
failure criteria (FS =
3)
N = Average
corrected spt blow
count (Gibbz and

Holtz 1948) to 1B
depth below footing
B(m) = 1.50

N =28

Rw =0.75

R'w = 0.50
Meyerhof Method Based on shear 17 13 21 35.24 3.05 633.4205 [Jalkla) = 314.0928(NB/10(Cy + Cual) s/ B))/FS)
failure criteria (FS =
3)

B(m) = 1.50

N = Average
uncorrected spt
blow count to 1.5B
depth below footing
N =20

CW1 =0.50
CW2=0.75

General Terzaghi Based on shear 17 | 13 | 21 35.24 3.05 860.6958 |(Ja(kla) = (gN, + 0.5ByN. )/ FS
[formula failure criteria (FS =
3)

B(m) = 1.50

Friction angle
(Hatanaka and
Uchida 1996) =
39.09

Ng (Bowels 1986) =
56.61

Ny (Hansen 1970) =
67.75

\Anagnostopoulos et  |[Based on allowable | 17 13 21 35.24 3.05 674.4098 ( G2 ) 1/0.87

al. (1991) settiement (2,3 { 19 h) —
(25.00mm)

B(m) = 1.50

N = Average

uncorrected spt

blow count to 1B

depth below footing

N =20

Burland and Burbidge [Based on allowable | 17 13 21 35.24 3.05 944.0453 3 SN 14

(1985) settlement (2(1 ( k] (},) = 2=
(25.00mm) ! , 1.706G 480

B(m) = 1.50

N = Average

corrected spt blow

count to 1.4*Br*(B/

Br)*0.75 depth

below footing

Br = 0.3m

N =24

Count: Average: Min: Max: Variance:

5 72557 515.27 944.05 30,331.65
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1218022 4.44:07 AM

Exporting Formats

In report viewer choose exporting format by clicking on Save button:
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‘1 Report-Viewer

EES - ESEEEGICVCEETRG :
Document File...
3 Adobe PDF File...
Microsoft XPS File... Job No. : Location: Client:
Microsaft PowerPoint File..  pjact 123456 Sample location Sample Client
HTML File...
Depth (m): Parameter: Overburden correction:
Microsoft Excel File... . . . o
305 Allowable Bearing Capacity (kPa) Tokimatsu and Yoshimi (1983)

Text File...
Rich Text File...

OpenDocument Writer File...

&

@ Image File...

Data File..,

OpenDocument Calc File...

Microsoft Word File..

Based on shear
failure criteria (FS =

3)

N = Average
corrected spt blow
count (Gibbz and
Holtz 1948) to 1B
depth below footing
B(m)=1.50

N =28

Rw =075

R'w =0.50

NGO (N1)60

Effective
stress (kPa)

[a(kPa) = 0.1GT464 (2N B, + 6100 + N2 DI, ) FS|

Meyerhof Method

Based on shear
failure criteria (FS =
3)

B(m) =150

N = Average
uncorrected spt
blow count to 1.5B
depth below footing
N =20

CW1=050
CW2=0.75

13 21 3.05

633.4205

Qa(klu) = 340928 NB/10(Con + Coa Dy B))FS

General Terzaghi
formula

Based on shear
failure criteria (FS =
3)

13 2 3.05

860.6958

Qa(kPa) = (GN, + 0.5B7N,)/FS

Page 10f 2 3

M

;” O HH| 180% - ——————— +_

31



5.4. Correlation with depth

This feature is designed to plot the variation of a soil parameter in depth of a borehole based on SPT blow counts,

and is accessible from Correlations — Correlations with depth. Follow these steps to obtain the correlation in
depth of borehole:

1.Select the desired soil parameter (Elastic Modulus is selected in the following screen shot)

2.Select the correlations from the list (Three of the selected methods can be seen in the screen shot)

3.Click on 'Plot Selected Methods' button

4.1f necessary, remove or include more methods from the list and repeat step 3

# Dartis Spt — O *

%] »

New License Manager

Input

Equations Correlations with depth

Correlations
Borehole: BH1 - .
_— Elastic Modulus (Ws) (m/s) (Borehole: BH1)

Coarse soil parameter: 200 250 300 350
1 | |

Relative Density (Dr) (%)
Friction Angle (Phi) (deg)
Elastic Modulus (Es) (MPa)
Shear Wave Velocity (Vs) (m/s)
Shear Modulus (Gmax) (MPa)

Fine

Fine soil parameter:

Undrained Shear Strength (su) (kPa)
Unconfined Compressive Strength (qu) (kPa)
Pressuremeter Modulus (Ep) (kg/cm2)
Elastic Modulus (Vs) (m,s)

Shear Modulus (Gmazx) (MPa)

Fine

Coarse and Fine soil parameter:

Overburden comrection factor {Cn)
Allewable Bearing Capacity (kPa)

Depth (m)

Reference Equation 5]

|_|Ja1an et al. (2002) Vilmafs) = 2ZT( N} =
Hasancebi 8 Ulusay |V, (m/s) = L0769 Ngg )™

(2007) 7]

D Dikmen (2009) Vil /s) = 44( )"0

(] Dikmen (2009) Vel /s) = GO{N)"300
Urna Maheswari etal.  V,(m/s) = 89.3( )"
(2010)

Tsiambaos & Valona/w) = 112.2( Noo) "
Sa_batakakis (2011) . . S L.
Ei'ﬁg”tabiﬁiif‘(gm 1) SR B Tsiambaos & Sabatakakis (2011)

Fatehnia et al. (2015) _ V;(m/s) = T71(N)® B Fatehnia et al, (2015)

Kirar et al. (2016) V,(rafs) = T7.1{N)-F Kirar et al. (2016)

Fine

Coarse

| « Plot selected methods | Detailed Report - | 5! Show Report | | & Print Chart |

Note : By choosing a Fine soil parameter, the graph will plot along fine soil layers. Soil grain size at a depth is
obtained from soil layers input.

Printing Chart
Either click on 'Print Chart' button at bottom right side of page or right click on the chart and choose 'Print Chart'
between options. A chart print dialogue will open. Click on "Print'.
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™) Chart Print Dialog %

% Color Maode

. :r|.-u-_r| IL= '-l:llm,'l:-:lrrd'.'u-'lll ] . _’I Black and White Made

I R— ]

—?_:

! 3 . Print Stretch
i {\L : Uniform -
?’

o

Print Mode
Portrait i

2
'CE:_ Advanced
A

Tl samen Sawerkadde ey
W ke 7T

Print Cancel

Correlations with depth Report
Each method may be turned on/off by using the check box in the first column and will be added/removed from the

designed report for this tab.
From the combo box choose required report (Detailed Report / Standard Report / Only data table report) and click

on 'Show Report'.
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5.5. Report

By clicking on button on toolbar, report viewer opens. Simply select the Borehole and then the required
Depth. Click on Submit button. This will generate the report. Report can be Printed or be saved in desired format
(PDF, Excel, Word, Image ...).

Y Report-Viewer — O x

f?ﬂl:'rint I save - ' ﬂ i E 0 - = -

Borehole | BH1 -

Depth 1.83 -

Rezet | | Submit

a— o [H— E—
- p. — A ot
P— P [ ———— vt ek b 8t {1 Ch— o
o=y e
S 15 e = T e
" 1 e L e o =
et ol b o 5 . am X P ‘T"""‘r':-' J
e L ity ke el Fsia [t U — T — 1%kl
—— = s
Aiarian reemlem e oo = (L
& a = R
R [H N
: L N ==
==
. § 0 SR o
ex | ® | b 2m | =| = | | L
I L = = T E . .,
L == 5 = B === T T
R = =] w .
: 7 L]
N T EE I R e ; a .
= | @ 3 i = u | = fn. N
e L e ' N . .
== [ o [l s =] g U © ot e ——
T w | aw ww =] £ % R S o
= v [ Er e nn e e B ) o E
o L E L B R i H e i P i | T
I o T I
I L CE B ' |
I EE N L
= W = I iy I B
= s [ w |w| e = ; | e
L L E B |
L L T I : |
e Bl e E = £ ]
- = . o = - ST
= w | = E I ST e == et = [
caman am-mrinanaie Seesi T o ()
L L B I L |
N e T —n
s QalkBn) = 5
o L] SufEin) — 2 N
(= ] = (WIS« AT
== RSN ST T F)
o e Sulfia] = LN T
e S P— TatmcE 1

Page 10f4 (| O HH N% - +—F+—— +_
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System Requirements

Min. 1024x768 Screen Resolution
Windows 7, 8, 8.1 and 10 (up-to-date)
Microsoft .Net 4.7.2

100 MB of Disk Space

35



	DartisSPT
	Table of contents
	1. About
	2. Geting Started
	3. Unit System
	4. Formulas
	4.1. Coarse and Fine grained soils
	4.1.1. Overburden correction factor (Cn)
	4.1.2. Allowable Bearing Capacity 

	4.2. Coarse grained soils
	4.2.1. Relative Density (Dr)
	4.2.2. Friction Angle (Phi)
	4.2.3. Elastic Modulus (Es)
	4.2.4. Shear Wave Velocity (Vs)
	4.2.5. Shear Modulus (Gmax)

	4.3. Fine grained soils
	4.3.1. Undrained Shear Strength (su)
	4.3.2. Unconfined Compressive Strength (qu)
	4.3.3. Pressuremeter Modulus (Ep)
	4.3.4. Elastic Modulus (Vs)
	4.3.5. Shear Modulus (Gmax)


	5. Content
	5.1. Data Entry
	5.2. Toolbar
	5.3. Correlated results
	5.4. Correlation with depth
	5.5. Report

	System Requirements

