
Seite | page 1

SAS Marine Tie



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



gs on customer request



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.





SAS Gewindestäbe | SAS thread bar
Streckgrenze / Zugfestigkeit | yield stress /ultimate stress
Anwendungsbereiche | areas of application 

Nenn-ø
nom.-ø

Strecklast
yield load

Bruchlast
ultimate load

Fläche
cross section area

Gewicht
weight

Dehnung
elongation

[mm] [kN] [kN] [mm2] [m/to] [kg/m] Agt [%] A10 [%]

SAS 500 / 550 – grade 75

12 57 62 113 1123,6 0,89

6 10

Bewehrungstechnik | reinforcing systems

14 77 85 154 826,4 1,21

16 100 110 201 632,9 1,58

20 160 175 314 404,9 2,47

25 245 270 491 259,7 3,85

Geotechnik | geotechnical systems

28 310 340 616 207,0 4,83

32 405 440 804 158,5 6,31

36 510  560 1020 125,2 7,99

40 630 690 1260 101,3 9,87

43 726 799  1452 87,7 11,40

50 980 1080 1960 64,9 15,40

SAS 555 / 700 – grade 80 57,5 1441 1818 2597 49,1 20,38 5 ---

SAS 555 / 700 – grade 80 63,5 1760 2215 3167 40,2 24,86 5 ---

SAS 500 / 550 – grade 75 75 2209 2430 4418 28,8 34,68 5 ---

Alternativ SAS 550 / 620 erhältlich | alternative SAS 550 / 620 available

SAS 450 / 700 – grade 60

Bergbau | mining
16 93 145 207 617,3 1,62 (A5) 15

25 220 345 491 259,7 3,85 (A5) 20

SAS 650 / 800 – grade 90

Bergbau | mining

22 247 304 380 335,6 2,98

(A5) 18 
25 319 393 491 259,7 3,85

28 400 493 616 207,0 4,83

30 460 565 707 180,2 5,55

SAS 670  / 800 – grade 97

Geotechnik | geotechnical systems

18 170 204 254 500,0 2,00

5

22 255 304 380 335,6 2,98

25 329 393 491 259,7 3,85

28 413 493 616 207,0 4,83

Ankertechnik | tunneling & mining

30 474 565 707 180,2 5,55 10

35 645 770 962 132,5 7,55

43 973 1162 1452 87,7 11,40

50 1315 1570 1963 64,9 15,40

Hochfeste Bewehrung | high-strength reinforcement
57,5 1740 2077 2597 49,1 20,38 ---

63,5 2122 2534 3167 40,2 24,86 ---

75 2960 3535 4418 28,8 34,68 ---

SAS 950 / 1050 – grade 150

Spanntechnik | post-tensioning systems

18 230 255 241 510,2 1,96

5 7

26,5 525 580 551 223,2 4,48

32 760 845 804 153,1 6,53

Geotechnik | geotechnical systems

36 960 1070 1020 120,9 8,27

40 1190 1320 1257 97,9 10,21

47 1650 1820 1735 70,9 14,10

SAS 835 / 1035 – grade 150

Geotechnik | geotechnical systems

57 2155 2671 2581 47,7 20,95

4

---

65 2780 3447 3331 36,9 27,10 ---

75 3690 4572 4418 27,9 35,90 ---

SAS 900 / 1100 FA – grade 160 FA 

Schalungstechnik | formwork ties

15 159 195 177 694,4 1,44
3

720 283 345 314 390,6 2,56

26,5 495 606 551 223,2 4,48 2

SAS 900 / 1050 FC – grade 150 FC

Schalungstechnik | formwork ties
15 159 186 177 694,4 1,44

3 7
20 283 330 314 390,6 2,56

SAS 950 / 1050 E - grade 150 26,5 525 580 551 223,2 4,48  5 7

SAS 750 / 875 FS – kaltgerollt | cold rolled – grade 120 FS

Schalungstechnik | formwork ties

12,5 90 120 132,5 961,5 1,04

5,515 142 165 189 675,7 1,48 2

20 245 285 326 390,6 2,56

Zubehör für alle Abmessungen und Anwendungen lieferbar | accessories for all dimensions and applications available

SAS Asia Bar Sys tems Pte. Ltd.
1100 Lower Delta Road • EPL Building • #03-05A• Singapore 169206
Pho ne +65-6276 4880 • Fax +65-6270 4842 • in fo@sas-asia.sg • www.sas-asia.sgca
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