CADS Bearing Pile Designer

ENGINEERING SOFTWARE

Overview

CADS Bearing Pile Designer helps engineers to investigate the effects of soil parameters and different pile
types to select a suitable pile type for known soil strata. A simple program for checking the bearing capacity of
individual piles and groups of piles of various lengths and types, including bored piles, continuous flight auger
(CFA) piles, driven cast in place, driven tubular steel, driven steel H piles and driven precast piles. A “Pile

Length Calculator” can also be used to calculate the required length of pile for a given diameter/section size

and required compression and tension capacity.

Summary

e Eurocode 2, 3 & 7 and British Standards 8004:2015
* Bearing pile capacity checks

* Individual and groups of piles

* Calculate pile length

* Various analysis options

* Working platform thickness design

* Specify soil layers and water table

* Soils generator based on standard borehole descriptions
e Lateral load analysis included

* Graphical and tabular output

e Comprehensive printouts

Features

Analysis options

|. The analysis options dialog showing the Factors of
Safety tab.

2. Carry out ultimate limit state type calculations.

3. The theoretical unit shaft and end bearing resistances
calculated using the program can be checked against
maximum limit values specified in the Capacity Limits tab.

4. The software automatically generates many of the

necessary design coefficients from values given in
standard texts.

5. Skin Friction tab.
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Lateral load analysis

The pile forces obtained from the lateral load analysis (or an
external source) can be used to design the shaft of the pile.
Concrete piles are checked against Eurocode 2, Eurocode 7
and BS8004:2015. Steel piles are checked against Eurocode
3, Eurocode 7 and BS8004:2015. The results of the design
checks are displayed in a simple summary which is colour
coded to indicate pass or fail of each check.

Working platform (piling mat) checks

The software includes a new module to check the thickness
of working platforms for plant (including piling rigs, crawler
cranes and mobile crane outriggers). This new module
incorporates a range of analysis types so that the user can
assess the thickness required by each method of analysis and
select an appropriate thickness of mat to provide.
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Working Platform - Tabulated Calculations
EC7 EC7 EC7 EC7 BRE BRE Vi Ver Angle Angle Angle Angle
€1 C1 G2 C2 470 470 Shear Shear 2Vi1H 2VAH 1V:IH IV:IH
L61 162 161 162 Lot Lcz Lot ez Lei Lez Lol Lez

Platiorm Depth (mm) 200 280 500 540 1030 1050 430 490 250 280 170 190
CharactersticBearing (NIm2) 250 350 250 350 250 350 250 360 250 360 250 360
Load Width (m) 090 090 090 0% 090 090 09 090 090 090 080 090
LoadLength (m) 250 200 250 200 250 200 250 200 250 200 250 200
Design Wit (m) 09 09 090 0% 090 090 090 090 115 118 124 128
Design Length (m) 25 200 250 200 250 200 250 200 275 228 284 238
Load Factor 150 130 130 100 160 120 250 200 250 200 250 200

Designbearing subsoll (m2) 381 475 338 371 433 457 647 740 457 493 408 433

100 100 125 125 100 100 100 100 100 100 100 100
Cohesion Factor 100 100 140 140 100 100 100 100 100 100 100 100
Design Pltiorm Phi (de 450 450 387 37 450 450 450 450 450 450 450 450
DesignPlatiorm Delta (deg) 450 450 387 387 300 300 450 450 450 450 450 450

Dosign Subsal Phi (deg ) 350 350 203 293 350 350 350 350 350 350 350 30
Design SubsollC (im2) o o 0 0
Subsol Density (Nm3) M4 M4 M4 M4 82 82 M4 4 M4 14 N4 14
Kp Tan(Delts) 1801 1801 784 784 863 863 1801 1801 1801 1801 1801 1801
Bearing Faclor-Ne 4612 4612 2842 2842 45.12 4512 4612 4612 4612 4612 4612 4612
Bearing Facior-Na 3330 3330 1692 1692 3330 3330 3330 3330 3330 3330 3330 3330
Bearing Faclor-Ng 4523 1523 1784 1784 4803 4303 4523 4523 4523 4523 4523 4523
Shape Factor-Sc 121 127 119 123 107 100 121 127 125 131 128 132
Shape Factor-Sq 121 126 118 122 135 145 121 126 124 130 125 131
Shape Factor-Sg 080 087 089 087 089 087 089 087 087 084 087 034
Shape Factor-Sp 136 145 135 145 136 145 136 145 142 152 144 154
Plaorm Component (uIm2) 22 46 59 74 277 307 101 133 0 0 0 0
Cohesie Component(®im2) ~ 0 0 0 0 0 0 0 0 0 0
Overburden Component (UIm2) 161 236 199 223 0 0 345 411 206 202 182 166
Phi Component (kNim2) 207 201 82 79 158 153 207 201 200 257 278 277
Tlal Resistance (kNim2) 300 481 340 376 435 460 653 751 486 499 420 443

Working Platform - Thickness Summary

Piatform
Wethod description Depn

Eurocode 7, Design Approach 1, Combination 1 280mm
Eurocods 7. Design Approach 1, Combination 2 540mm
BRE £70 method (with EC7 Kp demvaton) 1050 mm
Lumped ihvertical platform shear 490mm
Lumped FOS wih 03 spread angled at 2V:1H 280mm
Lumped FOS with oad spread angled at V:1H 50 mm
Winimum platform depth (300mm or 112 wictn) 300mm
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Working Platform - Tabulated Calculations
EC7 ECT EC7 ECT BRE BRE el Ver Angle Angle Angle Angle
C1 C1 G2 C2 470 470 Shear Shear 2V:1H 2V:1H 1V-H 1V:1H
L61 G2 LC1 LG2 Lei L2 Lot Loz Lot Lez Lol L2

Platiorm Depth (mm) 200 280 500 540 1030 1050 430 480 250 280 170 190
CharacteristicBearing (N/m2) 250 360 250 360 250 380 250 360 250 360 250 380
Load Width (m) 09 03 0% 03 0% 09 09 0% 090 0% 0% 090
Load Length (m) 250 200 250 200 250 200 250 200 250 200 250 200
Design Width (m) 090 03 09 03 0% 09 09 080 115 118 124 128
Design Length (m) 250 200 250 200 250 200 250 200 275 228 284 238
Loa 0 130 130 100 160 120 250 200 250 200 250 200

actor 5
Design bearingsubsoll (m2) 381 476 338 371 433 457 647 740 457 493 408 433
P Factor 100 100 125 125 100 100 100 100 100 100 100 100

Cohesion Factor 100 100 140 140 100 100 100 100 100 100 100 100
esign Platiom Phi (deg) 450 450 387 387 450 450 450 450 450 450 450 450
esign Platform Delia deg) 450 450 387 387 300 300 450 450 450 450 450 450
Design Supsoll P (deg) 350 350 203 293 350 350 350 350 B0 B0 3B/ IO
Design SudsollC (dim2) 6 0 "0 "o o o "o o o o 0 o
Subsoil Density (kim3) M4 14 14 14 82 82 14 N4 14 N4 M4 114

1801 1801 784 784 863 853 1801 1801 1801 1801 18.01 1801

Bearing Facor - Ne 4612 4612 28.42 2842 4612 4612 4612 4612 4612 4612 4612 4612
Bearing Faclor-Ng 3330 3330 1692 1692 3330 3330 3330 3330 3330 3330 3330 3330

1523 1523 1784 1784 4803 4303 4523 4623 4523 4523 4523 4523
121 127 119 123 107 109 121 127 125 131 126 132

Shape Factor- S 121 126 118 122 136 145 121 126 124 130 125 131
Shape Factor-Sg 089 087 089 087 083 087 089 087 087 084 087 084
Shape Factor-Sp 138 145 136 145 136 145 136 145 142 152 144 154
Plaiorm Component (im2) 22 46 50 74 277 307 101 138 0 0 0 0
‘Cohesive Componant (k2 o 0 0

o ]
Overburden Component (Wim2) 161 235 199 223 0 0 345 411 206 22 142 166
Phi Component (kNim2) 207 201 @2 79 158 153 207 201 260 257 278 277
Tota Resistance (kIm2) 30 181 30 376 435 460 653 751 486 499 420 443

Working Platform - Thickness Summary

Platform
Method descripion Deph

Eurocods 7, Design Approach 1, Combination 1 280 mm
Eurocode 7. Design Approach 1, Combination 2 540 mm
BRE 470 method (with EC7 Kp eriation) 1050 mm
Lumped FOS with vertcal platform shear 490 mm
Lumped FOS with 03d spread angled at2V:1H 280mm
Lumped FOS wih o3 spread angled at 1V:1H 190 mm
Minimum platform depth (300mm or 112 wictn) 300mm

Working platform results A

Soils

Multiple soil layers and the water table can be input at

defined levels, each soil layer can be specified as:

I Granular Phi — granular soils with shear strength based on
Phi values (angle of internal friction)

2. Granular SPT — granular soils with shear strength based
on SPT values (standard penetration test)

3. Undrained — cohesive soils with shear strength based on
cohesion alone

4. Drained — cohesive soils with both cohesion and phi
values defined

5. Chalk — special class with the strength defined by SPT
values

o

Precast concrete pile design checks A

Graphical output

The graphical output displays the variation of pile capacities
with depth for ultimate shaft resistance, end bearing
resistance and design compression/tension resistance.
Tabular output

Results can also be viewed in a table which details values
at 0.25m intervals unless otherwise specified by the user.
These values include vertical overburden and water
pressure, the effective vertical stress, the internal friction
angle (Phi), cohesion, SPT and pile capacity values.

Group analysis

Pile groups of 2 to 9 piles plus an “infinite” option can be
prescribed along with the minimum pile spacing to calculate
the overall group capacity. The load resistance calculation
of the group follows similar calculation methods to those
used for single pile analysis. An additional check for soil
weight resistance is included. The perimeter and base areas
of groups of known size are easily determined from basic
geometry. For infinite groups, the group checks are carried
out on an individual pile within the infinite group. In the
ultimate values, negative skin friction is included as well as
soil strength factors. Numerical results provided include the
ultimate bearing and compression resistance, design tension
capacity as well as a set of values for an equivalent

single pile.
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Group Analysis A
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Pile side dim. 300 mm
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Pile definition A

Analysis results A
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