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Standard — Micropile — Heads
Design Guide

FE-Modelling of Micropile Heads
“Harbour City“ Hamburg — Micropile TITAN 103/78 for Sheet Pile Wall
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Design Guide for TITAN Micropile Heads

Dipl.-Ing. Ernst F. Ischebeck / Ischebeck GmbH, D-58242 Ennepetal
e-mail: ischebeck @ ischebeck.de

EU standard EN 14199 “Micropiles” for execution of nearly all types of micropiles with diameters below
300 mm and
EU standard “Eurocode 7 (EC7) Geotechnical Design” are finished now.

Micropile head means the part, which transfers compression or tension loads from concrete structures, steel
structures or soft facings via load bearing element to the ground.

Qualified design of micropile heads requires experience, both in soil mechanics and in structural design of
reinforced concrete and steel constructions.

Micropile head means to overcome an interface in our heads between geotechnical and structural engineers.

During former workshops of IWM a demand for standardized design of micropile heads was discussed
already.

First design guide for TITAN micropile heads is presented now. Requirements of EN standards are fullfilled;
especially refering corrosion protection.

| like to present 3 main application samples: 1. Concrete Slab
2. Sheet Pile Wall
3. Soft Facing
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Micropile Head for Concrete Slab

Spherical Collar Nut g Compression Zone

Washer Plate
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(Dr-ing. K.-C. Frahlich)

which can be transferred to the concrete slab locally

Demonstrated is the transfer of uplifting loads via washer plate to the micropile.

The HD-PE pipe is a general requirement of German Rail to protect the micropile in the gap
between slab and ground, where cracks can‘t be avoided and where the micropile is most
sensible, because of high load concentration.
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Structural System
for Local Load Introduction from Micropile to Concrete Slab
Checks for - uniform distribution of load on an area,
- punching and
- out-of-plane bending of washer plate

Concrete Slab c20/25
optional
C30/37

‘Washer Plate

Punching Cone Uniform distribution
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f—f of load on an area
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tensile stress -
of concrete

NI

WL
M

o
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Design Table for Micropile Head TITAN 40/16 in Concrete

Adm. Load F [kN] Adm. Load for Micropile Head 40/16 with f

1000 T _D—as=30m2/m [~ =-======--<= T-=-TT===—~ T T Lt
0 aS =10 cm2/m The adm. Load of the Load Bearing Element has to be

900 + |—&——as =20 cm2/m | .| estimated separately.
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—+——as =60 cm2/m

xcupe = 25 N/mm? (C20/25) Adm. Load F [kN] Adm. Load for Micropile Head 40/16 with f
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—O0—a$S =10 cm2/m
900 + {—f&—aS=20cm2/m |- q--------~
—O0—aS =40 cm2/m

=37 N/mm? (C30/37)
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200 ___________ 1 1
x—] The adm. Load of the Load Bearing Element has ,
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100 - ' T T T 1
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! 0 T 1 y : |
1 i)
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0.0 10.0 50.0 60.0 70.0 80.0

The diagrams can be used for tension and compression micropiles. Only difference is the set-up of
reinforcement. (always within the tension zone)
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Example:
. . P Adm. Load F [kN] Adm. Load for Micropile Head 40/16 with f , . =37 Nimm? (C30/37)
Micropile Head for 1000 T {5—as =3emam |17~~~ poonenoes reenees oo xofpmmnes I :
. _ —0—aS=10cm2/m| | ! ! : : i
Tension Load F_, = 300 kN b S : _.

——0—2aS = 40 cm2/m

800 L {—+—aS =60cm2/m JPEEEEE Uy R ST B N XY T———— 4
Micropile TITAN 40/16 o il s 5 ;
700 - washer plate sl el oy pad 1

Washer Plate 200/200/30 mm il
Concrete Quality C.30/37

Uniform Load on Concrete

P . | S

——— = A~ =

Punching s T ETEPE.S RPNy 4V SRS Y. R e
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Reinforcement /i as = 0 cm?/m(without reinforcement)

The adm. Load of the Load Bearing Element has
to be estimated separately.

As=3cm?/m

I [ 1
. :  Anchoring Depth h [cm]
1 b

i
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Necessary Anchoring Depth
h=43 cm
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Application of Micropiles TITAN 40/20 for Foundation of Noise Wall Barriers.

installed from the Track along Main Railroad Southern Germany
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Micropile Head for Sheet Pile Walls with Waler (Type 1)
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Micropile Head for Sheet Pile Walls

with Waler on Top of Sheet Pile Wall (Type 2)

Folie 10
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Classification of Elastic Resistance Moment of Sheet Pile Wall and Sizes of TITAN Micropiles for Type 1 and 2

w < 900 cm?®/ m TITAN 30/11 to TITAN 40/ 16
w < 1500 cm®/ m TITAN 52/ 26

w < 2000 cm®/m TITAN 73/53

w > 2000 cm®/m TITAN 103 /78 to TITAN 103 / 51

Different Types of Sheet Pile Walls

R s N/ \ \ /
\_/ 4 \_. e

U-Profile: PU & AU Z-Profile. AZ

Width: 600 - 750 mm
Wx: 600 - 3200 cm*/ m

Width: 580 - 700 mm
W.: 1200 - 5015 cm®/m

Combi Sheet pile Walls: HZ / AZ
Width: 1790 - 2350 mm
el W._: upto 30000 cm® / m =




Structural System of Local Load Transfer to Sheet Pile (Tvype 1)
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Design Example
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Ballplate |

Ba:k\‘r-' =

Add; Plats |

Spherical Colla\r Nut Sphetial Conar h\lm __Filler
N ‘ 5 Ball |4
TN TITAN ..... . LT NS mman
% = \ - - Micropile 3 2 SR HE HHH WEHE | O Mictopie
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| T ndditional Plate LT /| L[ Additional Plate
Ballplate ' Ballplate Z

~—Z-Sheet Pile

~~U-Sheet Pile
by..x = Width of Sheet Pile Back
Byaipiate =Width of Ball Plate [mm] S
tandards

For U-Sheet Piles:
t = Wall of Ball Plate [mm] * DIN 18800

+ Wall of Sheet Pile « EAU 2004

+ Wall of additional Plate (if necessary) * DIN 1045-1

For Z-Sheet Piles: « DIN ENV 1993-5

t = Wall of Ball Plate
+ Wall of additional Plate
F Load of Micropile [kN]
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Design Example

Design-Example Design Load Fd
Known Parameters YE = 1,50 Parameter acc. DIN 18800
Micropile TITAN 40716 |, = 1,00 Parameter acc. DIN 18800
Micropile Load F ., = 250 kN
Inclination a = 30° Fd - Fk * v * P = 324,76 kN
Sheet Pile:
Type Larssen = L 602 Estimation
taack = 820 mm based on table 40/16
bgack = 246mm for by, = 246 mm
Steel quality: S 240 — necessary t = 25 mm

T additional plate = necessary t- 1:Back
Internal forces 250-8,2 =16,8 mm
F.=F icr. “COSa = 216,51 kN decided:

additional Plate t = 18 mm, steel quality S 355 JD




FR,d = Fmicrop. X €0S o X v X v [KN]

(v, w acc. DIN 18800)
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Micropile TITAN 40/16

Local load Transfer to Sheet Pile dependant on wall t and width of b

Steel Quality Sheet Pile: : U-Profile
S 355 GP (0, = 322,7 Nimm?) w
Ball Plate: S 355 JR o Bell %5 Shoet Pile Back Add. Plate: S 355
220/220/40 mm ) 1o 0 Fler oo
Welding 8 mm #lin E men | Mo
1 ‘ ke i 7 - Add. Plate
(BRI Bell Plate
l? .lt = tadd pFlate #f badk R ‘ %
550,0"|
Necessalv total W%II t [mm]
500,0
!_""‘ k ? “-h" it R "- = \ % i
450,0 Gty - . e “
S PR = i 5 1
R & N /-\ . N h ~ p t= 45
400,0 S 3 e - ~ s s
1 . \ ¥ 0
A ; e / ) ~ A I &l
350,0 B e / % R » o
; 7 x 3 % . ~
\ B g \\\ / \\ i Th T :
300,0 Sl SR . : - % e A0
' ~ Ay v w % s %
o X 7 B \ . ..
250.0 ?\‘ \.\ " o \ < N 5 el
Eo "'-..\\xt=12 Mo SHEL Thet=35
. . \.‘ ~ i, - -
2000 S ‘\t e — =11 i O
it ].‘_. Tk, i e Sl .
B Y B Y ‘9., T e4te
150,0 =5 e e
— o8 5 - " - — q} a0 ;
e = e
100,0 L) Q=25
50,0
0,0

220 230 240 250 300 350 400 450 500

Width Sheet Pile Back b, [ mm]
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Self-Centering Micropile Head
- adjustable up to * 45°
- overcomes deviations, caused

by installation process

Spherical Collar Nut

Ball

Ball-Plate
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Corrosion Protection of Micropile Head by

- HD-PE Pipe, sealed with O-Ring in Ball,

- and Annulus filled with Anti-Corrosion Paste

Spherical Colar Nut

Ball

Corrosion
Protection
Paste
(DENSOFILL)

HD - PE Pipe
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Micropile Head for Soft Facings

I
Micropile Head Retaining Wall with Gabions 7 P
Tension with Bending at End of Slope 7 & 7 ///,//,’
T
[~ T /i
. 03e920-0 a4
”4"{.";/,, , ~ '... e Gabion
Ball | hot.dipped galvanized
J wire mesh
Ball Plate
TITAN 30/11
galvanized

Pioe HDPE
| 50 mm

TITAN 73/53

Tﬂl

TITAN 30/11 min. 250 rm
Grout Body

a[m] F, sin a [KN]

0,5 21,6

0,4 27

0,3 36

0,2 54,1

0,1 108,2
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Micropile Head for Soft Facings

Flexible Micropile Head

Reinforcement

by wire mesh \

TITAN 30/11
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Micropile Heads for Soft Facings

Geotextile Fixing Plate
adjustable for slopes upto 40°
soil nails inclined15°

Spherical Collar Nut
Ball

Geotextile Fixing Plate

_ ‘ ) TITAN 30/11
Geotextile ——\,ﬁ- N TITAN 40/20

i o = 35° Grout Body
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Project: SHENFIELD
Product: 30/16 Soil Nails
Client: Railtrack

Contractor: Jackson Rail / W T Geotechnical

)

Thanks for your Attention!



