Sample Project with SlurryTBM according to Anagnostou and Kovari

1 General

The aim of the document is to provide information about the required input parameters and the necessary steps for the calculation of a face
support pressure. This calculation is carried out under the project name “Sample Project®, at the location “Section 2 - Under Sea Bed” and
calculation section “Station 1+200”. The calculation has following features:

Type of TBM Slurry TBM

Unit of Calculation US Feet

Safety Concept in General Partial safety factor
Safety Concept for Ordinate Check Addition

Method of Calculation Anagnostou and Kovari

The selected combination of the type of TBM, method of calculation, safety concept etc. in this project is aimed to illustrate various possibilities
available in the program. It should not be interpreted as the combination to be followed always. Users are completely free to decide these
parameters as per the suitability of their project.

Tunnel diameter (Excavation diameter) D 8.0 [ft]
Depth of tunnel (measured from the highest surface, either ground surface or h 408 Ift]
water surface) ’

Depth of groundwater table hewL 0.0 [f]
Unit weight of support medium (Advance) Yb 76.4 [Ib/ft3]
Unit weight of support medium (Drawdown) Vb 66.8 [Ib/ft3]
Operational tolerance support medium Apm 209.0 [Ib/ft?]
Operational tolerance compressed air Dpcap 209.0 [Ib/ft3]
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Partial safety factor for earth pressure VE 1.50 [-]
Partial safety factor for water pressure Yw 1.05 [
Factor for favorable loads in Blow out check YG,sto 0.90 [-]

Combined ordinate check, crown: coefficient earth pressure APk ea 209 [Ib/ft?]
Combined ordinate check, crown: coefficient water pressure Apgrw 209 [Ib/ft?]
Ordinate check bottom edge compressed air, coefficient water pressure Apcap.w 209 [Ib/ft?]
Ordinate check invert, coefficient water pressure Ap,w 209 [Ib/ft?]

Temporary surface load

Permanent surface load

1. Water 20.5
2. Organic soil 5.0 98 35 30 0
3. Sand 31.0 115 64 32 0.4
Coefficient of lateral earth pressure at the soil wedge A = 0.4
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;‘I:O CeSUppOﬁ.Or'g 1.1 Before starting calculation, select your language “English” and start

English | Deutssh

oo [ from the page "Basic Information”
1.2 TBM Type: Slurry. In this type of TBM, face of tunnel is supported by

Project: Sample Project
pressurized slurry, which in most of the cases is bentonite suspension.

Back to Project Administration

1.3 System of Units: US Feet. In this system of units, length will be given
in Feet [ft], force in pound [Ib] and support pressure will be returned in

pounds per square inches [psi].

B asic Information Succession of Strata Calculation Method Safety Concept Project ¥erfication
TBM Details . . . . .
The follaving form tntoins necessary TEM dotals. 1.4  Support Medium Unit Weight (Advance): 76.4 [Ib/ft?], is the unit
weight of the support medium during the excavation.
TBMTYPe @ slurry O ERB 1.5 Support Medium Unit Weight (Drawdown): 66.8 [Ib/ft?], is the unit
System of Units poprie 5 Us Feet T ——
Supporcriedim U 5 i e weight of support medium during the drawdown condition (hyperbaric
Support Medium UNE (o5 o Ibfe intervention) for the area which is still filled.
Tunnel Diameter 5 ft . i .
S — . 1.6 Tunnel Diameter: 8 [ft], is the excavation diameter of the tunnel.
Relateste @ O O invert of the 1.7 Depth of Tunnel: 40.8 [ft], as the water surface is above the ground
Turwel Owarnaser )
surface, it is taken from the water surface to tunnel reference level.
Draw down
Ei:w;;xr??r;rper‘assure far 171, 1/2, andi/3 Dravdowns wll be ndoded in the calwlation. If you need extra Drawdown please enter the depth of 1 8 Relates tO: Crown, iS the reference Ievel fOI" tunnel depth
additional Drawdown |5 . 1.9 Additional Drawdown: 6.6 [ft]. Calculation can be carried out for an
Mscellaneous informadon__________________ extra drawdown in addition to the standard one third, half and full
& miscellangous information refers to e calollation an L g noude n EFEDDI’t.
drawdowns.
Ma:fe;ll?;l:toi:: Tunnel under sa bed
1.10 Miscellaneous Information: Tunnel under sea bed. This field is
allocated for additional information about the calculation. It will be
In orderto save the given data and proceed to the succession of strata please dick here. presented in the report together With the input information_
‘ B ack ta Project Administration ‘ Save ‘ Save and proceed to Succession of strata | 1-11 Save and Proceed to succeSSion Of Strata: to Save the prOVided

data and proceed to the next page.
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‘facesupportorg 2.1 Depth of Groundwater Table: O [ft]
English | Deutsch . 2
T r— 2.2 Permanent Surface Load: 0 [Ib/ft?]
Project: Sample Project 2.3 Temporary Surface Load: 0 [Ib/ft?]
2.4 Water layer: Select the box to assign the first layer as water. For this
P layer just provide the Layer Thickness = 20.5 [ft].
2.5 * |: To add a new layer underneath the selected layer.
asic Infarmation uccession of Strata alculation Metho afe once roject vYerification . .
GB d[; ' - EEEEEEE————. 2.6 For example for the soil layer: silty Sand
Type of Soil: Sand (name of the soil layer, major division)
Groundwater Tabls ° i Sub Group: silty (name of the soil layer, minor division)
Surfaceloads t: S for Sand and m for silty, are the symbols for soil layer.
: Layer Thickness: h=31 [f]
Surface Load pionass uwr:aiitght Pressure B . . .
. . “ Unit Weight of Soil: y =115 [Ib/ft3]
Surface Load ft % e = 0 to/fe: Y . . . .
Jemporary . T oo 40 Submerged Unit Weight of Soil: y =64 [Ib/ft3]
: { Cohesion: c=0 [Ib/ft]
: Angle of Friction: @'=32 [°]
Geology
The total thickness of soil and water layers must not be smaller than the
“Addﬂ depth of tunnel invert.
Submerged Angle
Water . i Layer Uni.t Uni.t . uf. i
Layer Type of Soil t. J::;:xture t. Thickness | Weight Weight Cohesion Friction : - 27 L.: tO Change the CO|OI’ Of the SO|I |ayel’
Organk: soi . . . i
sand 8 sity m 3t 15 [es u 2 |+ [y - | 2.8 | = I: to delete respective soil or water layer.
2.9 Proceed to Calculation Method: Save the provided data and proceed
to next page for the calculation method.
| Back | |[Save | | Proceedto Calkoulation Method
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afacesupportorg
=

Project: Sample Project

What is facesupport? Imprint

Logout

Back to Project Administration

Basic Information Succession of Strata Calculation Method Safety Concept Project Verification

English | Deutsch

Calculation Method

You can select one or more calculation methads here,

¥ Anagnostou & Kovari [ DIN 4085

Coefficient of Lateral Pressure {Ahaghostou & Kovar) [\]
Here you can adjust standard values. Adjustments are accounted in the Caleulations.,

Bave v

5

Bodenart Adefault Anew ]

Water 1} 0 15

Organic soil 0417 0 -
Sand 0359 0.4

25

30

A in Sliding Wedge |04 15

To navigate back to succession of strata or proceed to safety concept, navigabion options are available to you.

Back without Saving | | Savs and Froceed to Safely Cancept

3.1
3.2

3.3

3.4

Calculation Method: Anagnostou & Kovéari

Coefficient of Lateral Pressure [A]:

Coefficient of lateral pressure of the individual soil layers can be
provided in the calculation. The soil layer will be automatically taken
from the geological profile given under “Succession of Strata”.

For the Water layer:

When the check box in page “succession of strata” is selected then silo
effect will not be considered. So the value of A is irrelevant for water
layer. The coefficient of lateral pressure A,ew is taken as zero.

For the Organic soil:

It is taken as the soil layer with poor bearing capacity, so the silo effect
of the layer is not considered in the calculation selecting coefficient of
lateral pressure 0. Apew = 0.

For the Sand layer:

Ageraurt: 0.389. It is the default value of coefficient of lateral pressure,
calculated by the program.

Anew: 0.40. ltis the coefficient of lateral pressure for the calculation.
Initially this field also contains the same value as in Agefau- This value
can be modified by the user if required. Care should be taken that the

program only takes the values in these fields.

A in Sliding wedge: Coefficient of lateral pressure for the soil just in
front of the TBM. It is 0.4 by default.

Save and proceed to Safety Concept: to save the provided data for

the method of calculation and proceed to next page “Safety Concept”.
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aracesupportorg »
English | Deutsch
Project: Sample Project
Back to Project Administration
Basic Information Succession of Strata Calculation Method Safety Concept Project Yerification
Choose a Safety Concept Create new own Safety Concept
The face support pressurs calcalation will performed wth the If you wantto create your own safety cancspt, provide the follawing
seleded safety concept, walues. Lateron you will found itin safety concept tree at upper left
camer of the page
Safety Concept
Name  siuny sddition
v Predefined Safety Concept
» ZTYING Slurry TEMTYPE & giury O EPB
v User Defined Safety Concept
i ig) A dditi Operational Tolerance, Support 209
i* jSlury ition Medium [Ibfftz]
» Slurry Zuschlag
Operational Tolerance, 209
Compressed Air [Ibfftz]
Partial Safety Factor, Earth 15
Pressure
Partial Safety Factor, Water 105
Pressure
Factor for Favorable Loadsin =~ (0.9
Blowout Check
Combined Ordinate Check, Crown (3 sadition ¢ Factor
(Earth Pressure) [ sft2] -1
208
Combined Drdinate Check, Crown (& addition ¢ Factor
(Water Pressure) [, rp2 _
209
Ordinate Check, Bottom Edge & pgdition ¢ Factor :
Compressed Air [ sfte] 1
209
Ordinate Check Invert (& addition ¢ Factor
[Ib fftz] [-1
208
Safety Concept Create new Safety Concapt
Change Apply Modification 4 3
¥ou can save the supplied data and navigate to back or next page. 44
Back to Caleulation Method Next to Dverview and Caloulation

the face support calculation. It facilitates user to execute calculation
according to the safety concept relevant in the project region. In the
following a new safety concept is created with following data:

Name:
Operational Tolerance, Support Medium
Operational Tolerance, Compressed Air
Partial Safety Factor, Earth Pressure
Partial Safety Factor, Water Pressure
Factor for favorable loads in blow out check
Combined Ordinate Check, Crown
Addition for Earth Pressure
Addition for Water Pressure
Ordinate Check Bottom Edge
Compressed Air
Addition for Water Pressure
Ordinate Check Tunnel Invert

Addition for Water Pressure

Create new safety concept: The new safety concept will be saved.
Please select it from the safety concept tree, at left side of the page to
assign it in the calculation. To calculate with “Predefined Safety concept”

and “factor”, instead of “Addition”, refer next sample project.
Apply Modification: to change the parameters of the safety concept.

Next to Overview and Calculation: to navigate to the next page “Project

Verification”.

This sample project presents the way of assigning a new safety concept in

Slurry Addition
209 [Ib/ft?]

209 [Ib/ft?]

15

1.05

0.9

Addition

209 [Ib/ft3]

209 [Ib/ft3]

Addition
2009 [Ib/ft?]
Addition
209 [Ib/ft?]
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Project: Sample Project

Basic Infermation | Successien of Srata  Calculation Methad

Safaty Cancest | Prapect Verificatien

2 Baue mtarmanen

Depth of the Grewdwater Tabie {1n .
Surtace fles belave vater 1
Supgart Mediom Uait Walght (dvance) ¥

Sumpart Medkim Uil Weight (Bravemn) ¥
Shpwwiee b

2. Surtare Ioads and Geciegy

Prrmanest Sutface Lasd =
Temporary Sutface Losd =

water  Type ol
Laver  Sail L admiure 1.

Layer
Thidkness

Starry
[ "
anm
o "
e dhine
[T
o4
® L
s i
unk Submerged sk Angle af
weight  Wvight rictian Cahnsion

& Batey Fastare

Name Shurry biddinien
Operatianal Talersnce, Sappart dedinm E it
Operatiansd Talersade, Camprasied Me < 09 e

Parilal Salety L3

Partial Satety L=

Fautar inr avnrabh = B
\cﬂlhua‘lna-(hnn_luo‘:‘:d’l”nl:.-‘::; = 209 hine
Comblard Ordinate Check, (Crovm addition for = 309 e

weater prevuare )

Ordinste Dheck, Battem Edge compressed sir = 309 hiri
Orilinate Chech lavert = 700 i

L Paymont and 71 Catetation

Torrm et Comtiorn

The - ~

s it et b arm

oreurion sie i e oo Eily of Sa w1 The sussgert s targe of e o ookl
PN —

[ Ehave read and scoepted the tems and candtisn.
[ have checked the camplets inpat.

Caleulste wav

This page presents the summary of the given data, selected calculation
method and safety concepts. Please review these parameters before
making the calculation. Navigate back to the respective pages if any

corrections as well as modification are required.

Before executing the calculation, read the terms and conditions and accept
check boxes.

Calculate now:

You will be directed to “clickandbuy” for the purpose of payments for the
calculation. You have to create an account. The cost of the calculation will
be booked from this account. After completion of the payment process,
reports of your calculation will be available as a PDF documents in the

project administration page under your project (see next page).

-71/8-

www.facesupport.org




Sample Project with SlurryTBM according to Anagnostou and Kovari

Home What is facesupport?

Project Administration

* Beispielprojekt
¥ Sample Project
* Section 1 - Mixed Face
¥ Section 2 - UnderSea Bed
¥ Station 1+200

¥ Anagnostou & Kovari

Imprint Logout

Create Project | Addanewlocation | AddanewCalculation | Enter Calculation Parameters

Your face suppert pressure calculation

The calculation was completed successfully, The reports are now available as pdf. The invoice is
available in English and German as well.

'3‘ [~ 8
Deutsch L Descrption of Face ’k[: Iculation R It x:—R h
Support Model alculation Results echnung
i J . =,
¥ y
English “Description of Face  i: oo ylation Results  “= Invoice
Support Model

Reports will be available in two languages, German and English separately.
The first report describes the model of calculation in general and the

second report presents the results of your calculation.

For further inquiries, comments and suggestions please use
feedback@facesupport.org.
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