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For marine tie application SAS thread bars are used as tie rods 
(horizontal tie rods in connection with a wall) or ground anchors 
for example for the sheet pile wall construction. The mechanical 
technological properties of SAS thread bars are listed in the table. 
Due to the soarse thread over the total length, cutting and coupling 
at any length of the installed tie rods is possible

In accordance with der DIN EN 1993-5 (EC3) an the EAU 2014 E20 
(“Recommendations of the Committee for „Waterfront Struc-
tures, Harbours and Waterways“) the tensile resistance of a tie 
rod  (Ft, Rd) is calculated as the minimum of the tensile resist-
ance of the thread part (Ftt, Rd) and the tensile resistance of the 
shaft (Ftg, Rd).

Due to the threading SAH recommends using the kt- factor (notch 
factor) = 1.0 for all approaches.

The influence by bending-tension on the SAH threaded tie rod is 
no different from the influence by bending-tension on a smooth 
rod. The kt-factor can therefore be neglected.

Contrary to the usual rolled or cut threads, the SAS tie rods have 
a hot rolled thread!

Hot rolled thread Rolled thread Cutted thread
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Lc on customer request



Connections to sheet piles
Forces are transferred from the sheet pile wall to the tie rod 
through walers which are installed at the wall. 
To minimize bending at the connection from the tie rod to the waler, 
articulation connections are recommended.

For different waling bracings gs the below-mentioned table shows 
dimensions for the plates. The dimensions of the plate width h are 
minimum values min h. The bearing length of the plates on the 
U-profiles is  30 mm. For bearing length  30 mm a statical verifi-
cation has to be done separately. The dimensions of the plates are 
valid for straight-lined anchors.waling bracings gs

coupler connection

no angle adjustment possible

eye-piece connection

angle adjustment to x-direction

combined sheet pile wall with piles Double HZ-M-wall

joint boltjoint nut 

HZ-M-wall



To protect SAS thread bars and accessories against corrosion dif-
ferent kinds of coating systems are availbale. The types of coat-
ing system can varify in accordance to the application. Some of 
the coating systems for SAS thread bars and accessories are de-
scribed in the following chapter.

Steel elements may be oversized to allow for loss of cross sectional 
area due to corrosion. Depending on the ground conditions, (DIN 
EN 1993-5:2010 Tab. 4-2) is suggesting the following loss of thick-
ness of thread  bars in the ground may be considered:

Denso Flex is a cold applied petrolatum tape, e.g. a double-sided 
coated fleece with a special corrosion material. SAS tie rods can 
be wrapped with this petrolatum tape. Warning: With Denso Flex 
wrapped thread bars are not threadable.

loss of steel thickness [mm]

General freshwater (rivers, ship 
channel, ....) in the field of high 
attack (water level)

Very polluted fresh water (sewage, 
industrial waste water, ....) in the 
zone of high attack (water level)

Seawater in a temperate climate in 
the area of high attack (low water 
and splash zone)

Seawater in a temperate climate in 
the area, which is constantly under 
water, or in the wet and dry cycles

The values above are for guidance only. Local conditions should be consi-
dered and suitable values taken into account.



Thread bars of the steel grade SAS 670/800 and SAS 500/550 resp. 
555/700 can be hot-dip galvanized. A maximum coating thickness 
of approx. 200 μm should not be exceeded because of the trada-
bility with the accessories. Acc. DIN EN ISO 1461 the local coating 
thickness (minimum) is 70 μm and the average coating thickness 
(minimum) is 85 μm. In addition to the standard DIN EN ISO 1461 
the hot-dip galvanizing of the SAS thread bars is in accordance with 
BS 729 (EN ISO 1461) and ASTM A 123, 153, 767.

Heat shrink sleeves in combination with a PE-tube as a protection 
against mechanical stress are a permanent corrosion system for 
SAS tie rods. Heat shrink sleeves have a corrosion clue in the in-
ternal side. With heated air or infrared heat the heat shrink sleeve 
should be sheated. After shrinking the section thickness has to be 
minimum 1 mm.

SAS tie rods in a corrugated duct are injected with a cement mor-
tar. To guarantee the centric position of the tie rod in the corrugat-
ed duct, internal spacers are used. Double corrosion protected tie 
rods can be installed in aggressive environment. 

Tie Rod, waling bolts, waling of the main wall, waling of the anchor 
wall.



Bemessungsbeispiel SAS Zuganker nach EAU 2014 I Design example SAS Tie rods acc. to EAU 2014 

Verankerungen, Aussteifungen 
Tragsicherheitsnachweise Spundwandgurte [E30] 
Ansatz der Einwirkungen 
Berechnungsweise 

3. Gurtung der Hauptwand 

max Moment im Gurt 
Bemessungswert der einwirkenden Last 
Ankerabstand 

Anchors, stiffeners 
Verifiction cf bearing capacity [R30] 
Loads for the calculation 
Method cf calculation 

3. Waling of the main wall 

max moment waling 
design value cf the load 
tie rod distance 

M
m,dGcct = q • a'/10 = 240 "/ m • 3,60 m2/10 = 311 kNm 

gewählte Gurtung 
gewählte Stahlgüte 
Streckgrenze 
Widerstandsmoment 
zulässiges Moment 

[Beanspruchung aus Schiffsstoß; Teilsicherheitsbeiwert für Wider
standsgrößen um 15% vergrößert] 

4. Gurtung der Ankerwand 

gewählte Ankerwand 
Ankerabstand 
Systemmaß 
Bemessungswert der einwirkenden Last 
max Moment im Gurt 

chosen waling 
chosen steel grade 
yield stress 
moment cf resistance 
acceptable moment 

rom vessel impac 
e be increased b 

4. Waling of the anchorwall

chosen anchor wall 
tie rod distance 
system dimension 
design value of the load 
max moment waling 

M
dwGcct = [q • a • c/3] /2 =[240"/m • 3,60 m • 1,20 m • 1/3] / 2 = 173 KNm 

gewählte Gurtung chosen waling 
gewählte Stahlgüte chosen steel grade 
Streckgrenze yield stress 
Widerstandsmoment moment of resistance 
zulässiges Moment acceptable moment 

Nachweis gemäß EAU 2012, Abschnitt 8.4.2 erfüllt verification acc. to EAU 2012, chapter 8.4.2 fulfill 
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[q] 
[a] 

[f,l 
[W,l 

[MZuldGurt] 

v= 1,1 

[a] 
[c] 
[q] 

[f,l 
[W,l 

✓ 

Kapitel /chapter 8 .4 
Kapitel/chapter 8.4.2 
Kapitel /chapter 8.4.2.3 
Kapitel /chapter 8.4.2.4 

[kNm] 
240 kN/ m 
3,60 m 

][ 400 U-profil 
S235JR 
240 N/ mm' 
1020000 mm3 

[kNm] 

Dreifachbohlen/3-boa rd 
3,60 m 
1,20 m 
240 kN/ m 
[kNm] 

Dreifachbohlen/3-boa rd 
S235JR 
240 N/mm2 

2-448000 mm3 

[kNm] 

Systemskizze 
draft of system 

Berechnung und Bemessung des Verpressanker 

Einbauwinkel 
Bemessungswert der Einwirkung Last in Achsrichtung 

Bemessungswert der Einwirkung 

Stahlzugglied -111 

Q uerschnittsfläche 
Tei lsicherheitsbeiwert 
DIN 1054:2005-01, Tab.3 DIN 1054:2010-12, Tab.A2.3 
char. Spannung des Stahlzuggliedes 
650 N/mm2 0,1% permanent elongation 
Bemessungswert des Materialwiderstandes 

Teilsicherheitsbeiwert für den Pfahlwiderstand 
Druck und Zug aufgrund von Erfahrungswerten 
Durchmesser des Verpresskörpers 
char. Pfahlmantelreibung Sand und Kiessand 
Erfahrungswerte nach DIN 1054:2010-12 vgl. DIN 1054:2005-01, 
Anhang D 

Bemessungswert der Pfahlmantelreibung 

erforderliche Mindestve ra nkerungslä nge 
1 • " . 

Bemessungsbeispiel Bohrverpressanker I Design example ground anchor 

A
r:,
_.,. ständige Lasten 

permanefll f(Jads 
Aak veränderliche Lasten 

• variable loads

90 

Calculation of the ground anchor 

installation angle 
design value cf the load (axial direction] 

design value of the anchor force 

steel tension rod -111 

cross section area 
partial safety factor 

char. strength cf the steel tension rod 

design resistance cf the material 

partial safety factor cf the pile resistance 
compression and tension due to experience 
diameter of the cement graut body 

[al 
[A,l 

[A,l 
[yM] 

[f,.o.,,,l 

[y,l 

[d] 
char. pile skin friction sand and gravel sand [q,1,.J 
experience acc. to DIN 1054:2010-12 and DIN 1054: 2005-01, 
appendix D 

design resistance of the skin friction [T,l 
" • 1 
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30° 

[kN/m] 

SAS 670/80011135 mm 
962 mm2 

1,15 

[N/mm2] 

[kN] 

1,40 

~250mm 
0,15 MN/ m' 

[kN/m] 
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