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DRILLED AND DYNAMIC GROUTED MICROPILES TITAN MEAN:

1. Rotary-percussive drilling in soft soils without casing.

2. Simultaneous tremi grouting with cement grout W/C = 0,7 + 0,4
supports the drill hole; similar as in diaphragm wall construction.

3. 30 % better shear bond for the surface friction grout body / soil
compared to non-pressure grouted micropiles Typ Il in France.
Based on the FOREVER test programm done by CEBTP.

4. Improved skin friction of the TITAN micropile reduces the
displacement required to less than 5 mm to carry the safe
working load.

TITAN Micropiles can be used instead of permanent anchors
without preloading and free anchoring length.

Permanent anchors can be replaced by permanent TITAN

tension piles without need for prestressing and
without free length.

5. Improved shear bond between the grout body / steel surface
reduces cracks in cement to less than 0,1 mm.
If the steel stress is limited to 275 N/mmz2, just 20 mm cement
grout cover is sufficient for permanent anchoring applications of
TITAN micropiles on tension.
No double corrosion protection is necessary!

Double corrosion protection becomes obsolete.

Based on the research report of the technical univers{ty Munich,
Prof.Dr.-Ing. P. Schiessl, B 6067 of 30.11.1999
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Only cement cover of min. 20 mm for permanent application.

technical development of micropiles:
cement cover W/C = 0,4 (B 25 quality)

smooth ribbed continuousthreadedsurface
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safe working stress safe working stress safe working stress
75 N/mm?2 165 N/mm? - 275 N/mm?
to avoid axial cracks to avoid axial cracks to avoid axial cracks
and radial cracks and radial cracks and radial cracks
not larger 0,1 mm not larger 0,1 mm not larger 0,1 mm

Improved shear bond by continuous threading with fa = 0,13 allows only cement cover of min. 20
mm for permanent application of TITAN soil nails.

Soil nails TITAN with reduced steel stress of 275 N/mmz2don't need double corrosion protection
by cement cover and PE corrugated tubes.

based on expertopinion
Prof. Dr.-Ing. SchieBI, TU Munich
B 6067 of 30.11.1999
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Interaction Diagramm for Axial / Shear - Resistance
of TITAN 30/11 according 4 criterias of "Clouterre"
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bearing plate,
permissable area
pressure < 8,33 N/mmz2
to DIN 1045 17.7.3

for B 25

HD-PE tube for free
pile length or additional
corrosion protection
in the area of the
foundation joint

injection flushing
stabilises the annulus
and improves soil
qualtity and friction

value
Min. grout cover
>20 mm to DIN 4128
Diameter of coupler
—Soil, loose rock

Towards the center grout
body cement increases
in strength and stifiness

"TT~Clay bit 75 mm o

.

TITAN injection pile

“\Grout body diam
D>100 mm to DIN 4128

Soil friction

grout body o

D=2,0 x d for medium + coarse cobbles
1,5 x d for sand and gravelly sand
1,4 x d for cohesive soil (clay, marl)
1,0 x d for weathered sandstone, phylitte, slate




Drilled and dynamic grouted

FRIEDR.ISCHEBECKGMBH
P.O.Box 1341 D-58242 ENNEPETAL/ Germany TlTA"
Phone (++49-02333) 8305-0 FAX (++49-02333) 830555 Soil Nails

E-Mail: info@ischebeck.de
Intemnet: htip://www.ischebeck.de

{1} Roto-percussion drlling
without casing

77 Stabilizing drill hole by
‘\gj continnous tremi grouting,
Compacting the soil by

\\ displacement

Dynamic grouting
3) with cement grout ¥/~ 0.4
during rotation

=
=29 30 = 60 bar
=4

w
1~ 04

increased grout body diameter

May 2000




Drilled and dynamic grouted

FRIEDR.ISCHEBECKGMBH

TITAN

Postfach 1341 D-58242 ENNEPETAL

Soil Nails

Telefon (02333) 8305-0 FAX (02333) 830555
E-Mail: info@ischebeck.de

Internet: http//www.ischebeck.de

May 2000

T e ) o]
_ O o LLA LN

_ VP st PR e P TR S i
| i o s O RE T o on

| O s e T z .
| Ol rremmemee OLp e GEY i oy

m PRAS— P— A Joe

LG e e e B e

eSS L e 4IZ == e s

%002 %081 %001 %01

£

A} v E.
LYE
Qe s
Ll ——H—
[ RS e
v

LA v rinidrinnn

/

A

9L'GLL + xmwm.wo,.

08
ww g'e =00& n@ i
B 11 " i e e —————— — .........
|
M4 peoj Bupiom ajes pye) 0} :o:%w__._n_oc._ vLmE__mm

_ _
) W/NX 08 = sy mmmct___ Buippeq abelare
o S T A iPpeq epslens

|
N> 00€ = M peoj Bunpom syes
91/0% NV_LIL@|idosoiw "'}

%0 %0

08

0s

00}

0s1

00

0se

Ks-Bedding Stiffness KN/mm




m | Drilled and dynamic grouted

FRIEDR.ISCHEBECKGMEH .
Postfach 1341 D-58242 ENNEPETAL TITAN
Telefon (02333) 8305-0 FAX (02333) 830555 | Micropiles

E-Mail: info@ischebeck.de
Internet: hittp:/fwww.ischebeck.de

Stand: March 2000

Seismic Retrofitting with
prestressed shock absorbing Micropiles
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