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SUMMARY 

High strength steel with yield strength from 690 up to even 1100 MPa are very promising for 
high performance steel structures, e.g. bridges, transport, ships, offshore structures, etc. In 
spite of the base materials with excellent properties, today the design and fabrication of high 
strength are still facing difficulties. In the structural design the difficulties are in the 
assessment of the fatigue life in the joints, the buckling strength of the thin members and 
the deformation capacity of the (welded) connections. Several design as well as fabrication 
aspects of these steels are foreseen in a national research project called Integrity of High 
Strength Steel Structures (IHSSS project). The focus of the design part of the project is to 
develop a theoretical model of the welded joint behaviour with respect to fatigue and static 
strength. This model must be able to determine the reliability of welded joints in high 
strength steel. The basis of the modelling will be a number of experiments and a theoretical 
evaluation. Another focus is the field of application. In this project the field application is 
crane building (for heavy lifting) and shipbuilding (navy). These circumstances makes that 
the fatigue part is concentrated on low cycle fatigue and ratcheting, while for the static 
strength the main concern is the deformation capacity. This report includes the 
measurements of the experimental program related to the structural design. 
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1. INTRODUCTION 

1.1 General 

The interest for the application of steels with a very high yield and tensile stress, so called 
very high strength steel (VHSS), has been increased in recent years. In the test programme 
described in this paper we consider VHSS with a strength which lays a factor two to three 
higher then the maximum strength of the commonly used structural steels in the design 
codes. This increasing interest is based on economic benefits using VHSS. These benefits are 
due to weight reductions, which lead to reduce use of material and savings during fabrication 
(e.g. welding costs). Another aspect of this growing interest is the fact that using this type of 
VHSS in specific structures like very heavy lifting cranes, a really new scale of structure 
becomes possible. To achieve the same level of safety and comfort with the lightweight 
VHSS structures special attention has to be given to the fabrication and design of VHSS 
structures. In fabrication the welding and cold deformation of VHSS can lead to weld defects 
and material deterioration resulting in reduced safety of the structure. In design special 
attention has to be paid to the design of connections to avoid high stress concentrations and 
to achieve sufficient deformation capacity. The fatigue design of a VHSS structure needs 
more attention, as the fatigue strength is not proportional to the yield strength . Special 
attention has to be paid to the stiffness of a VHSS structure as the reduced dimensions may 
lead to more deflection and dynamic vibrations. The research project [1] Integrity of High 
Strength Steel Structures (IHSSS project) concerns the research into the design and 
fabrication of structures made of VHSS with special emphasis on the structural safety. Due to 
lack of data, most existing codes for steel structures are restricting their scope to the steel 
grades up to yield strength of 355 MPa. The prEN 1993-1-1 - General Structural Rules for 
Steel Structures - [2], deals with steel grades to S420. Additional rules for the extension of 
EN 1993 to steel grades S500 to S690 are given in prEN 1993-1-12 [4]. The rules for 
fabrication are given in ENV 1090 - part 1 - Execution for Steel Structures [3]. The sponsors 
of this project are steel suppliers, designers, fabricators and users of steel structures. The 
users are interested in better operational performance (lighter, faster, higher loaded) than 
conventional structures. Fabricators are interested in economic production methods, fulfilling 
all requirements. The activities are concentrated on two areas of interest, fabrication and 
structural design. TNO Institute of Industrial Technology carries out the fabrication work 
package. TNO Building and Construction Research and Delft University of Technology 
consider the structural design. This report presents the measurements of the experimental 
programme of the structural design work package. 

1.2 General design philosophy 

Depending on the application, a VHSS structure is built up as a space frame from (tubular) 
members (e.g. a crane jib) or as a box structure with plates (e.g. traffic bridges or ships). 
The design practice is mainly based on codes for conventional steel grades [2, 3]. The 
research will concentrate on the applicability of these rules using the very high strength 
structural steels. 
Currently using advanced finite element programs often carries out the general design of 
steel structures. Modelling of the structure and the interpretation of the numerical results is 
closely related to both the type of structure and the type of elements used and often needs 
specialist knowledge. The economical and technical advantages of using high strength steels 
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can only be considered in the right way if at least the design predicts the behaviour of the 
structure under working conditions. In general, the use of VHSS is more attractive if strength 
is the governing factor in the design. Two stress states, deformation in the connections and 
fatigue design, are briefly discussed below. 

1.3 Deformation in the connections 

In a conventional steel structure the ratio of the tensile strength to the yield strength is 
relatively high and the weld is generally overmatched. The result is that before failure of the 
joints the connecting members or plates will yield, resulting in a large deformation capacity 
and a deformation tolerant structure. For VHSS the situation is more complex due to a higher 
yield to tensile strength ratio and under matched welds. 
The lower ratio of the tensile strength to the yield strength means that the deformation 
capacity will be lower in connections and structural parts with (bolt) holes or other area 
reducing effects ( e.g. fatigue cracks) and in spite of good toughness properties of the 
material (base and weld material) a low deformation failure can occur. 
At the moment VHSS cannot be welded with an overmatched weld metal. In welded 
connections with under matched weld metal the deformation will be restricted to the weld 
metal, also resulting in a low deformation failure. 
In the design of a VHSS structure the deformation capacity required at joints has to be 
determined from an overall analysis. A more detailed joint analysis should ascertain whether 
the required deformation capacity is available. 

1.4 Fatigue design 

The design stress in a VHSS structure is higher than in a structure made from conventional 
steel and the stress due to self weight will be lower. This results in absolute and relative 
higher stress variations due to the external load. As the fatigue strength is not proportional 
to the yield stress, fatigue is more often governing the design. For structures with a high 
number of cycles during the lifetime ( e.g. bridges, ships) high cycle fatigue (HCF) is 
important. For structures with a low number of high stress cycles (e.g. cranes for heavy 
lifting operations) low cycle fatigue (LCF) has to be considered and for structures with a low 
number of very heavy loads in a survival condition (e.g. minesweepers) ratcheting may be 
important. It is expected that the HCF approach for conventional steel can be regarded as a 
lower approximation for HSS structures. The LCF can be modelled with the cyclic stress­
strain relation, an elastic stress concentration factor, Neuber's rule and strain controlled low­
cycle-fatigue tests on small-scale specimens. A ratcheting model will probably be based on 
the notch strain capacity of the material. 

2. PARAMETERS INVOLVED IN THE STRUCTURAL DESIGN PART 

2.1 Strength of base material 

In the project it was decided to go up to material with yield strength of 1100 MPa. So, this 
will be the upper limit of the material used in this project. At the moment this is also the 
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upper boundary of available material. For comparison and to make modelling possible, joints 
of material with lower yield strength have to be tested as well. The main purpose of testing 
material with lower yield strength is to have joints with overmatching welds. Material with 
yield strength of 690 MPa can be welded with overmatching welds. Therefore this level was 
chosen as the minimum value to be used in this project. 

2.2 Strength of weld material 

The strength of the weld material is an important parameter in the behaviour of a welded 
joint. Especially the strength relative to the base material is important. In steel with normal 
strength a weld metal will be chosen with a higher strength than the base material 
(overmatching welds). When joints with overmatching welds are loaded up to failure large 
strains will occur in the adjacent parent material and not in the welds. This means that the 
deformation capacity of the joint is large and especially a redundant structure has the 
possibility of load redistribution. This enhances the safety of a structure. In very high 
strength steel the weld metal will be less strong than the base material (under matching 
welds). When joints with under matching welds are loaded up to failure large strains will 
occur in the welds metal and not in the adjacent parent material. Due to small dimensions of 
the weld the deformation capacity of those joint can be limited, even when the weld metal 
itself has a good deformation capacity. This means that the possibility of load redistribution 
is also limited, as the joint will fail before the load is redistributed. This reduces the safety of 
a structure. So, the design of a joint in high strength steel with under matched welds needs 
special attention with respect to the deformation capacity. 

2.3 Global stress concentration factor 

The geometry of a welded joint is often responsible for a variation in stiffness in the joint. 
This will cause an unequal stress/strain distribution, resulting in a stress concentration factor 
(SCF). The SCF can be the result of a global variation in stiffness or of a more local variation 
in stiffness (e.g. due to the weld geometry). The latter will be dealt with in the next section. 
In joints with high global SCF the stress and strain distribution will be more unequal than in 
joints with low SCF. In joints with overmatched welds the unequal strain distribution can be 
compensated by the large deformation capacity in the parent material (see section above). 
However in joints with under matched welds the unequal strain distribution will be localized 
in the weld metal. Very high SCFs can result in local failure of the weld due to the high 
strains at the SCF location. This can reduce the deformation capacity and with this the safety 
of the structure. So, the design of high strength steel joints with under matched welds needs 
special attention with respect to the SCF. 

2.4 Weld type 

The incoming members at a joint can be welded together in different ways. In general the 
following weld types are used: 

a) Full penetration weld, 
b) Partly penetration weld, 
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c) Fillet weld. 

It is clear that the full penetration weld is the weld with the lowest local SCF as there is a 
complete connection. The fillet weld has a high local SCF due to the incomplete penetration. 
The local SCF of the partly penetration weld is depending on the amount of partly 
penetration. 

2.5 Material thickness 

The material thickness is a parameter in the high cycle fatigue strength of a welded joint. 
The thicker the plates the lower the fatigue under the same stress ranges. It is likely that the 
low cycle fatigue strength has also a thickness effect. Therefore tests at two thicknesses are 
foreseen. 

2.6 Loading mode 

A welded connection can be loaded in tension, bending or shear. In heavily loaded joints 
tension and/or shear will be the most likely loading mode. 

3. TEST PROGRAMME 

3.1 Joint geometry 

The joint geometry to be used in the design part must be practical on one side and serve as 
a basis for the modelling. Therefore joints with and without an SCF are included in the 
programme. 

The following geometry types are chosen (see Figure 1 to Figure 3): 
A: Cross plate connection with fillet welds loaded in shear 
B: X-joint with load carrying full penetration welds with low SCF 
C: X-joint with load carrying full penetration welds with high SCF 

In type A the weld is loaded in shear. There will be unequal stress distribution along the weld 
and at the end of the plates there is an SCF in the plate. In type B there are load carrying 
full penetration welds. There is no SCF along the weld. In type C there are also load carrying 
full penetration welds. Due to the rotated connection of the transverse plate on each side of 
the connecting plate there is a high SCF along the weld. 
The width of the plates is in the order of 5 times the thickness. These geometries are a good 
starting point for the modelling of the behaviour of joints in high strength steel. The 
dimensions of the plate material of the test specimens are given in Appendix D. 
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Figure 1. Cross plate connection (Specimen type A) 

Figure 2 X-joint with load carrying full penetration welds with low SCF (Specimen type B) 
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Figure 3. X-joint with load carrying full penetration welds with high SCF (Specimen type C) 

3.2 Material properties 

Table 1 gives the chemical composition of the different steel grades used for the fabrication 
of the specimens. Table 2 gives results of the mechanical properties. The data in both tables 
are taken from the certificates of the material. 

Grade mm C Si Mn p s Cr Ni Mo 

S690 12 .16 .19 .87 .012 .002 .33 .06 .22 

S690 40 .171 .324 1.33 .014 .012 .319 .106 .355 

S1100 10 .16 .23 .86 .007 .002 .6 1.89 .586 

S1100 40 .147 .18 .28 .007 .0007 1.48 2.62 .434 

Grade mm V Ti Cu Al Nb B N CE 

S690 12 .004 .03 .085 .026 .002 .0038 .42 

S690 40 .002 .065 .03 .0016 

S1100 10 .029 .004 .04 .066 .02 .002 .005 

S1100 40 .004 .002 .041 .001 .0001 

Table 1. Chemical composition of the different steel grades - data from certificates 
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Grade Thickness Reh Rm A Re/Rm Charp· ,-v (J) 

mm MPa MPa % -20 °C -40 °C 

S690 12 811 842 15 0.96 251 

S690 40 792 835 16.1 0.95 204 

Sll00 10 1197 1432 11 0.81 29 

Sll00 40 1106 1325 10.7 0.83 39 

Table 2. Mechanical properties of the different steel grades - data from certificates 

3.3 Weld dimensions, welding processes and consumables 

The dimensions of the welds are as practical as possible. For the type B and C specimens this 
means that the weld will be carried out as a full penetration weld with the weld base at the 
intermediate plate as close to the plate thickness as possible. Doing so the plate is fully 
connected and in an overmatching situation the connection is stronger than the connecting 
plate. In the under matched situation the possibility that the weld will fail before the plate is 
present. 
For the type A specimens the weld design is more complicated and for the test specimens 
the design depends on the aim of the tests. An important item is the relative strength of the 
welded connection to the plate. It was decided that the weld dimension should be such that 
the weld will fail before the plate in the overmatched situation. 

Table 3 gives some data of the welding processes and welding consumables provided by the 
fabricator of the specimens. As shown the S690 specimens are welded using Flux Cord Arc 
Welding (FCAW) and the Sll00 specimens using Shielded Metal Arc Welding (SMAW). The 
mechanical properties of the filler metal are theoretical values. In the fabrication part of the 
research program these values will be verified by measurements. 

Plate Plate 
Specimen Weld 

OM weld 
material thickness Filler 

MPa 
Grade mm type process metal 

12 A/B/C 

S690 FCAW OK.15.09 S830 

40 A/B/C 

10 A/B/C 

Sll00 SMAW 

40 A/B/C 

Table 3. Welding procedure specification data 

Integrity of high strength steel structures 
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3.4 Parameters in the test programme 

The parameters to be investigated in the test programme are: 
a) Specimen type (A, Band C) 
b) Test type (static, fatigue and ratcheting) 
c) Material thickness (10/12 and 40 mm) 
d) Base material strength (690 and 110 MPa) 
e) Relative weld strength (overmatched, only for 690 base material) and under 

matched 

A review of the test programme including 48 tests is shown in Table 4. Each test series 
includes specimens of type A, B and C. 

Test Number Re base Re weld Plate Test procedure 
Parameter 

Series of tests MPa MPa mm Static Ratcheting Fatigue 

I 12 690 900 12 X X X Reference 

II 9 690 900 40 X X X Thickness 

III 12 690 490 12 X X X Under matched 

IV 9 1100 900 10 X X High strength 

V 6 1100 900 40 X X Thickness/ High strength 

Table 4. Test plan 

4. TEST PROCEDURE 

4.1 Static tests 

In the static tests the specimens will be loaded until failure occurs. To get a stable curve to 
failure the test will be deflection controlled. The main result will be a load deflection (Figure 
4). For detailed information strain gauges will be fixed on the specimen at specific locations. 
As given in Figure 4 it is expected that for an over matched weld the failure load and the 
deformation capacity will be higher. 

L----__,. -v--
I - Over matched 

I - Under matched 

Delta 

Figure 4. Static test procedure 
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4.2 Ratcheting tests 

The ratcheting tests will be carried in a load-controlled situation. In the ratcheting tests the 
specimens will be loaded until a certain deformation is reached. Next the specimen will be 
unloaded and subsequently loaded again to a larger amount of deformation (Figure 5). 
Based on the static test experience the deformation steps will be chosen in such a way that 
failure is expected to occur in approximately 10 loading steps. The deflection curve (Figure 
5) will be recorded during the test and strain measurements will be taken as well. 

Delta 

approximately 

10 loadings 

before failure 

Figure 5. Ratcheting test procedure 

4.3 Low cycle fatigue tests 

The low cycle fatigue tests will be carried out in a load-controlled situation. The load range 
will be chosen in such a way that failure is expected between 1000 and 10000 cycles. The 
load deflection curve (Figure 6) will be recorded during the test and strain measurements will 
be taken as well. 

Delta 

Figure 6. Fatigue test procedure 
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5. TEST RIG AND MEASUREMENTS 

5.1 Test rig 

Depending on the expected load level needed to obtain failure of the test specimen, two 
servo hydraulic test rigs are available. The capacity of these test rigs are 600 kN (Figure 7b) 
respectively 10.000 kN (Figure 7a). 

Figure 7a. 10.000 kN Test rig Figure 7b. 600 kN Test rig 

5.2 Measurements 

All test specimens have been instrumented with displacement transducers measuring locally 
the deformation of the weld or the deformation of the whole connection. Single strain 
gauges are used to measure the nominal stress in the connection plates. Strip strain gauges 
are used to obtain information about the strain development at the hot spot stress location 
of the welded connection. A typical example of an instrumented specimen is shown in Figure 
8. 
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In the Appendices I-V the data extracted from the test files is presented, after being properly 
compiled. This data is presented following a standardized layout that was considered to be 
adequate to the types of tests performed and that will be explained. 
Each Appendix refers to a series of tests, containing several tested specimens. Results for A­
type test specimens from Series 1 and A-type test specimens from Series 3 were included, 
even though these test specimens presented wrong fabrication. Series 7 and 8 are 
substitutes of those specimens, and are also presented. Test specimens of Series 1 and 7 are 
included in Appendix I. Test specimens of Series 3 and 8 are included in Appendix III. 
The data that was considered to be the result of possible measuring errors was excluded. 
Each time this occurs, a note saying "skipped data" is written underneath the corresponding 
graph. 

The measuring equipment for the tests includes strain gauges and displacement measuring 
equipment (LVDT's and HP's). As presented before, each face of the specimen is equipped 
symmetrically with 6 mm long strain gauges on the edges of the specimen (FLA-type) and a 
5-element single axis (FXV-type) in the central area (4mm to the weld toe). In the 
raticheting tests and the low-cycle fatigue tests, the 5-element single axis strain gauge was 
not included. The LVDT's and HP's have different lengths (or "ranges''), which means that 
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they measure the displacement between two different points of the test specimen. The 
displacement of the piston was also recorded. 

For each test specimen, one table summarizes the characteristics of the specimen, the weld 
metals and the test. Drawings of the test specimen are presented, with the correct lengths 
and sizes indicated. 

For the static tests, graphs were combined in the same way: 
Load-displacement curves of the piston are presented. Some important values as the 
maximum load (Frnax), the maximum displacement (Srnax) and the displacement 
achieved for the maximum load (SFrnax) are indicated. Whenever convenient the 
maximum value of strain achieved by a strain gauge is also presented (Ernax), This can 
happen, for instance, when the strain gauge fails before reaching Frnax• 
Load-displacement curves for the other types of measuring equipment are presented. 
Curves for symmetrically positioned equipment are together in the same graph. The 
range of these equipments and SFrnax are shown. 
Load-strain curves are presented. Curves for symmetrically positioned strain gauges 
are together in the same graph and curves for the 5-in-a-row strain gauges compiled 
in another graph. A picture or a drawing with the strain gauges location is showed as 
well as the strain achieved for the maximum load (EFrnax), The numbering of the strain 
gauges that appears between parenthese means that the strain gauge is underneath 
the visible face of the test specimen. 

For each group of graphs (LVDT's and HP's or strain gauges) the scale is the same, in order 
to facilitate any comparisons. Finally, several pictures illustrate the failure after testing. 

For the ratcheting and low cycle fatigue tests, graphs are organized in almost the same way. 
Load-time and displacement time curves are also presented with an indication of the cycles 
that where performed, as well as the values of the maximum force and corresponding 
displacement attained in each cycle. There is only one graph for each strain gauge, in order 
not to confuse the presentation. 
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Series No. Test nr. Re base Re weld T(mm) Remark Test Parameter Appendix 
1 1 1A1 690 900 12 Shear Static Reference l.1A1 

2 1A2 690 900 12 Shear Fatigue Reference l.1A2 
3 1A3 690 900 12 Shear Fatigue Reference l.1A3 
4 1A4 690 900 12 Shear Ratcheting Reference l.1A4 
5 181 690 900 12 Low SCF Static Reference 1.1 B1 
6 1 B2 690 900 12 Low SCF Fatigue Reference 1.1 B2 
7 1 B3 690 900 12 Low SCF Fatigue Reference 1.1 B3 
8 1B4 690 900 12 Low SCF Ratcheting Reference 1.1B4 
9 1C1 690 900 12 High SCF Static Reference l.1C1 

10 1C2 690 900 12 High SCF Fatigue Reference l.1C2 
11 1C3 690 900 12 High SCF Fatigue Reference l.1C3 
12 1C4 690 900 12 Hil:!h SCF Ratchetinl:! Reference l.1C4 

2 13 2A1 690 900 40 Shear Static Thickness ll.2A1 
2 14 2A2 690 900 40 Shear Fatigue Thickness ll.2A2 
2 15 2A3 690 900 40 Shear Ratcheting Thickness ll.2A3 
2 16 2B1 690 900 40 Low SCF Static Thickness 11.2B1 
2 17 2B2 690 900 40 Low SCF Fatigue Thickness 11.2B2 
2 18 2B3 690 900 40 Low SCF Ratcheting Thickness 11.2B3 
2 16 2B4 690 900 40 Low SCF Static Thickness 11.2B4 
2 19 2C1 690 900 40 High SCF Static Thickness ll.2C1 
2 20 2C2 690 900 40 High SCF Fatigue Thickness ll.2C2 
2 21 2C3 690 900 40 High SCF Ratcheting Thickness ll.2C3 

3 22 3A1 690 490 12 Shear Static Under matched lll.3A1 
3 23 3A2 690 490 12 Shear Fatigue Under matched lll.3A2 
3 24 3A3 690 490 12 Shear Fatigue Under matched lll.3A3 
3 25 3A4 690 490 12 Shear Ratcheting Under matched Ill.3M 
3 26 3B1 690 490 12 Low SCF Static Under matched 111.3B1 
3 27 3B2 690 490 12 Low SCF Fatigue Under matched 111.3B2 
3 28 3B3 690 490 12 Low SCF Fatigue Under matched 111.3B3 
3 29 3B4 690 490 12 Low SCF Ratcheting Under matched 111.3B4 
3 30 3C1 690 490 12 High SCF Static Under matched lll.3C1 
3 31 3C2 690 490 12 High SCF Fatigue Under matched lll.3C2 
3 32 3C3 690 490 12 High SCF Fatigue Under matched lll.3C3 
3 33 3C4 690 490 12 High SCF Ratcheting Under matched lll.3C4 

4 34 4A1 1100 900 10 Shear Static High strength IV.4A1 
4 35 4A2 1100 900 10 Shear Fatigue High strength IV.4A2 
4 36 4A3 1100 900 10 Shear Fatigue High strength IV.4A3 
4 37 4B1 1100 900 10 Low SCF Static High strength IV.4B1 
4 38 4B2 1100 900 10 Low SCF Fatigue High strength IV.4B2 
4 39 4B3 1100 900 10 Low SCF Fatigue High strength IV.4B3 
4 40 4C1 1100 900 10 High SCF Static High strength IV.4C1 
4 41 4C2 1100 900 10 High SCF Fatigue High strength IV.4C2 
4 42 4C3 1100 900 10 High SCF Fati1:1ue High strength IV.4C3 

5 43 5A1 1100 900 40 Shear Static Thickness/ HS V.5A1 
5 44 5A2 1100 900 40 Shear Fatigue Thickness/ HS V.5A2 
5 45 5B1 1100 900 40 Low SCF Static Thickness/ HS V.5B1 
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5 46 5B2 1100 900 
5 47 5C1 1100 900 

5 48 5C2 1100 900 

7 1 7A1 690 900 
7 2 7A2 690 900 
7 3 7A3 690 900 

7 4 7A4 690 900 

8 22 8A1 690 490 
8 23 8A2 690 490 
8 24 8A3 690 490 

8 25 8A4 690 490 

Integrity of high strength steel structures 
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40 Low SCF Fatigue 
40 High SCF Static 

40 High SCF Fatigue 
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Figure 1.1: Top views of the test specimen with the position of the strain gauges and sizes of 
the welds and measuring equipment. 
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Load vs Displacement curve - piston 
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Figure 1.6: Test specimen during the test. 

Figures 1.7 and 1.8: Test specimen 
after failure. Views of both sides. 
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Figures 1.9, 1.10 and 
1.11: Detailed views of 
the crack and weld toe, 
in both sides of the test 
specimen. 
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Table ?Al-1: Characteristics of the test soecimen weld material and test 

Test Nr. 7Al (1) 

Specimen 
Type of specimen Cross plate connection 

Plate thickness 12 mm 
Plate material S690 
Type of weld Fillet welds 

Weld Weld material Overmatched 
Welding procedure specification Aooendix B- lA 
Type of test Static strenqth 

Test 
Parameter Reference 

Remark Fillet welds loaded in shear 

Failure Weld 

Stevin Laboratory l.?Al-1 
Delft University of Technology 
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position of the strain gauges 1 to 7. 
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Figure 50.7: Test specimen after failure. 

Figures 50.8 and 50.9: Detailed perspectives 
of the crack. 
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Figure 50.10: Upper view of the region 
of the weld toe. 
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Figure 50.11, 50.12 and 50.13: Three 
different sides of the connection (the 
fourth one was presented in GS) . 
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Table 7A2-1: Characteristics of the test soecimen weld material and test 

Test Nr. 7A2 (2) 

Specimen 
Type of specimen Cross plate connection 
Plate thickness 12 mm 
Plate material S690 
Type of weld Fillet welds 

Weld Weld material Overmatched 
Welding procedure specification Aooendix B- lA 
Type of test Fatique 

Test 
Parameter Reference 
Remark Fillet welds loaded in shear 
Failure Weld 

Stevin Laboratory I.7A2-1 
Delft University of Technology 
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Figure 7A2-1: Dimensions of the test specimen 

Figure 7A2-2 : Dimensions of the welds 

Figure 7A2-3: Position of strain gauges and LVDT's 
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Figure 7A2-10: Local deformation (range) 
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Figure 7A2-12: Measured strains (range) 

Figure 7A2-14: Observed failure 
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Tab e 7A3-1 : C aracteristics o t e test specimen we h f h Id I d materia an test 

Test Nr. 7A3 (3) 

Specimen 
Type of specimen Cross plate connection 

Plate thickness 12 mm 
Plate material 5690 
Type of weld Fillet welds 

Weld Weld material Over matched 
Weldinq procedure specification Aooendix B- lA 
Type of test Fatigue 

Test 
Parameter Reference 
Remark Fillet welds loaded in shear 

Failure Weld 

Stevin Laboratory I.7A3-1 
Delft University of Technology 
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Figure 7A3-2: Dimensions of the welds 
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Figure 7A3-3: Position of strain gauges and LVDT's 
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Figure 7A3-10: Local deformation (range) 
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Figures 4.7 and 4.8: Test specimen during the test and after failure. 

Figures 4.9 and 4.10: Different side views of the test specimen after failure. 

Stevin Laboratory I.1A4-8 
Delft University ofTechnology 



Stevin: 6-05-6 IHSSS - Experiments Appendix I.7A4 

SPECIMEN 7A4 

Table 7A4-1: Characteristics of the test specimen weld material and test 

Test Nr. 7A4 (4 

Specimen 
Type of specimen Cross plate connection 
Plate thickness 12 mm 

Plate material S690 
Type of weld Fillet welds 

Weld Weld material Over matched 
Weldinq procedure specification Appendix B-1A 

Type of test Ratchetinq 

Test 
Parameter Reference 
Remark Fillet welds loaded in shear 
Failure Weld 
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Figures 53.7, 53.8 and 53.9: Test specimen during 
the test. Crack initiation in the weld toe. 
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Figures 53.10, 53.11 and 53.12: Different side views of the test specimen after failure . 
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Figures 53.15 to 53.18: Several detailed 
prespectives of the failed weld. 
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Table 1B1-1: Characteristics of the test soecimen weld material and test 
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strain gauges and sizes of the welds and measuring equipment. 
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Figure 5.6: Test specimen during the test. 

Figure 5.7: Test specimen after failure . 
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Figures 5.8, 5.9 and 5.10: Perspectives of both parts of the failed plate. 
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Table 182-1: Characteristics of the test soecimen weld material and test 

Test Nr. 182 (6) 

Specimen 
Type of specimen X-ioint with low SCF 
Plate thickness 12 mm 

Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Welding procedure specification Aooendix 8-18 
Type of test Fatique 

Test 
Parameter Reference 

Remark Low SCF 

Failure Weld 

Stevin Laboratory 1.182-1 
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Figure 1B2-1: Dimensions of the test specimen 

Figure 1B2-2: Dimensions of the welds 

Figure 1B2-3: Position of strain gauges and LVDT's 
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1B2 
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Figure 1B2-4: Test displacement controlled (range) 
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Figure 1B2-6: Test load (range) 

1B2 

e o.9 ~ -------------
E 0.8 +---------------,---< i 0.7 +------------ Jt----< 

~ 0.6 1,_,_:::::::::::::::==--•-, 
, 0 ,5 --- ---

~ 0.4 Jl.'. ----

~ 0.3 -
~ 0.2 +-- - ------ -------< 
~ 0.1 +----------------< 
CO+----------- -----< 

0 250 500 750 1000 1250 1500 

Number of cycles 

I 
LVDT 6 

-LVDT 7 

Figure 1B2-8: Deformation whole connection (range) 

1B2 

e o.1 ,,.--- - ---- ---- - - -, 
.S 0.6 +-----------------< . 
g3 0.5 +------------¼-----< 

~ 0.4 +------ ------t----< 

i 0.3 +-------------!----, 
E 

~ 0.2 f::::::::::::::::::::::::==J g. 0.1 

0 0+-- ----- ~ --------< 
250 500 750 1000 1250 1500 

Number of cycles 

Figure 182-10: Local deformation (range) 
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Figure 182-5: Test displacement controlled (average) 
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Figure 1B2-12: Measured strains (range) 

Figure 1B2-14: Observed failure 
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T bl 183 1 Ch a e - : f h aractenst1cs o t e test specimen we Id I d materia an test 

Test Nr. 1133 (7) 

Specimen 
Type of specimen X·-joint with low SCF 
Plate thickness 12 mm 
Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Weldinq procedure specification Aooendix B-18 
Type of test Fatigue 

Test 
Parameter Reference 
Remark Low SCF 
Failure Weld 

Stevin Laboratory I.1B3-1 
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Figure 1B3-1: Dimensions of the test specimen 

Figure 1B3-2: Dimensions of the welds 

Figure 1B3-3: Position of strain gauges and LVDT's 
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Figure 183-4: Test displacement controlled (range) 
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Figure 183-10: Local deformation (range) 
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Figure 183-5: Test displacement controlled (average) 

1B3 

20 ,------------===---, 
15 ·I--------- ::::=-=----­

! 10 +-------;--------­
~ 5 +----------------
~ 
~ -5 

-g - 10 
0 
..J - 15 +--- - ----------

-20 +---~------~----,--' 
250 500 750 1000 1250 1500 

Number of cycles 

Figure 183-7: Test load (average) 

2.5 

i I 1.s 
e-
~ 
j 0.5 
0 

1B3 

I 

0 250 500 750 1000 1250 1500 

Number of cycles 

Figure 183-9: Deformation whole connection (average) 

1B3 

. 
W 2.5 ~-----------.. ,-l 

~ 
.:.E i E 1.S +---------------1--4 
e-
~ 
'a, 0.5 +----------------, 
0 

0 +--------------.-' 
0 250 500 7 50 1000 1250 1500 

Number of cycles 

Figure 183-11: Local deformation (average) 

I 
LVDT 3 

- LVDT-4 

l.183-3 



Stevin: 6-05-6 IHSSS - Experiments Appendix I.1 B3 

SPECIMEN 1B3 

1B3 1B3 

6000 
E e 5000 

i 4000 

~ 
RK01 

~ 3000 
- RK02 

~ 2000 
- RK03 

RK04 

-~ 1000 

iii 0 

E 500 

e 
~ 250 

0 RK01 
~ -RK02 
"' e - RK03 
~ 

~ RK04 
-250 

C -~ 
iii -500 

0 250 500 750 1000 1250 1500 0 250 500 750 1000 1250 1500 

Numbe r of cycles Number of cycles 

Figure 183-12: Measured strains (range) Figure 1B3-13: Measured strains (average) 

Figure 183-14: Observed failure 

Stevin Laboratory I.1B3-4 
Delft University of Technology 



Stevin: 6-05-6 IHSSS - Experiments Append ix 1.1 B4 

SPECIMEN 184 
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Test Nr. 1B4 (8) 

Specimen 
Type of specimen X-joint with low SCF 

Plate thickness 12 mm 
Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Welding procedure specification Appendix B- lB 
Type of test Ratchetinq 

Test 
Parameter Reference 
Remark Low SCF 
Failure Plate 
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Figure 8.1 Top and side views of the test specimen with the position of the strain 
gauges and sizes of the welds. The sizes of the measuring equipment were not 

measured. The dimensions presented are the ones used for 3B4. 
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Load vs Time curve Displacement vs Time curve 
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Figure 8.2Test specimen face with the position 
of the strain gauges I and 2. 
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Figures 8.6, 8.7 and 8.8: Test specimen during the test and after failure of the plate. 

Figures 8.9: Test specimen after failure. 
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Figure 8.10: Top view of the test specimen in the failure area . 

Figures 8.11 and 8.12: Detailed 
perspectives of the failed plate. 
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Figure 9.1: Top views of the test specimen with the position of the strain gauges and sizes of the 
measuring equipment. 
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Figure 9.3: Drawing of the test specimen face 
with the position of the strain gauges I to 7. 
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SPECIMEN 1C1 

Figures 9.7 and 9.8: Test specimen during the test and after failure. 

Figure 9.9: Failure of the test specimen in one of the plates. 

Figure 9.10 and 9.11: Detailed views of both parts of the failed plate. 
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SPECIMEN 1C2 

Table 1C2-1: Characteristics of the test specimen weld material and test 

Test Nr. 1C2 (10) 

Specimen 
Type of specimen X-ioint with hiqh SCF 

Plate thickness 12 mm 
Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Welding procedure specification Appendix B- lC 
Type of test Fatiique 

Test 
Parameter Reference 
Remark High SCF 

Failure Weld 

Stevin Laboratory 1.1(2-1 
Delft University of Technology 
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Figure 1C2-1 : Dimensions of the test specimen 

Figure 1C2-2: Dimensions of the welds 

Figure 1C2-3: Position of strain gauges and LVDT's 
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Figure 1C2-14: Observed failure 
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SPECI MEN 1C3 

T bl 1C3 1 Ch t . t' f th t t a e - : arac eris 1cs o e es specimen we Id t . I d ma eria an test 

Test Nr. 1C3 (11.1) 

Specimen 
Type of specimen X-ioint with hiqh SCF 
Plate thickness 12 mm 
Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Weldinq procedure specification Appendix B- lC 
Type of test Fatique 

Test 
Parameter Reference 
Remark Hiqh SCF 

Failure Test overloaded 

Stevin Laboratory I.1(3-1 
Delft University of Technology 
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Figure 12.1: Top views of the test specimen with the position of the strain gauges and sizes of the 
measuring equipment. 
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Figure 12.3: Test specimen face with the 
position of the strain gauges I and 2. 
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Figure 12.5: Test specimen face with the 
position of the strain gauges 5 and 6. 
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Figure 12.7: Test specimen during the test and after failure. 

Figure 12.8: View of the failed test specimen (failure in the plate). 
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Figures 12.9 to 12.12: Detailed views of both 
parts of the failed plate. 
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SPECIMEN 1CS 

b Ta le lCS-1: C aracteristics o t e test specimen we h f h Id I d materia an test 

Test Nr. lCS (11.2) 

Specimen 
Type of specimen X-joint with high SCF 

Plate thickness 12 mm 

Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Weldinq procedure specification Aociendix B- lC 

Type of test Fatigue 

Test 
Parameter Reference 
Remark Hiqh SCF 

Failure Te!,t overloaded 

Stevin Laboratory I.lCS-1 
Delft University of Technology 
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SPECIMEN 2A1 

T bl 2A 1 Ch a e 1- : f h aractenst1cs o t e test specimen we Id . I d matena an test 

Test Nr. 2Al (13) 

Specimen 
Type of specimen Cross plate connection 

Plate thickness 40 mm 
Plate material S690 
Type of weld Fillet welds 

Weld Weld material Overmatched 
Weldinq procedure specification Aociendix B-2A 
Type of test Static strenqth 

Test 
Parameter Thickness effect 
Remark Fillet welds loaded in shear 

Failure Plate 

Stevin Laboratory Il.2A1-1 
Delft University of Technology 
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Figure 2Al-1: Dimensions of the test specimen 

Figure 2Al-2: Dimensions of the welds 

Figure 2Al-2: Position of strain gauges and LVDT's 
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SPECIMEN 2A1 

Figure 2Al-14: Observed failure in plate 2 
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SPECIMEN 2A2 

b Ta le 2A2-1: Characteristics o t e test specimen we f h Id material an d test 

Test Nr. 2A2 (14) 

Specimen 
Type of specimen Cross plate connection 

Plate thickness 40 rnm 
Plate material S690 
Type of weld Fillet welds 

Weld Weld material Overmatched 
Weldinq procedure specification Appendix B-2A 

Type of test Fati1:iue 

Test 
Parameter Thickness effect 
Remark Fillet welds loaded in shear 

Failure Plate 

Stevin Laboratory II.2A2-1 
Delft University of Technology 
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Figure 2A2-1: Dimensions of the test specimen 

Figure 2A2-2: Dimensions of the welds 

Figure 2A2-3: Position of strain gauges and LVDT's 
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SPECIMEN 2A3 

Table 2A3-1: Characteristics o the test specimen weld material and test 

Test Nr. 2A3 (15) 

Specimen 
Type of specimen Cross plate connection 

Plate thickness 40 mm 
Plate material S690 
Type of weld Fillet welds 

Weld Weld material Over matched 
Weldinq procedure specification Appendix B-2A 

Type of test Ratcheting 

Test 
Parameter Thickness effect 

Remark Fillet welds loaded in shear 

Failure Plate 

Stevin Laboratory II.2A3-1 
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Figure 2A3-3: Position of strain gauges and LVDT's 
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Figure 2A3-7a, b, c and d: Measured strains plate 1 (no failure observed) 
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Figure 2A3-9: Observed failure in plate 2 
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SPECIMEN 281 

Table 2B1-1: Characteristics of the test specimen weld material and test 

Test Nr. 2B1 (16.1) 

Specimen 
Type of specimen X-ioint with low SCF 
Plate thickness 40 mm 
Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Welding procedure specification Aooendix B-2B 
Type of test Static strenqth 

Test 
Parameter Thickness effect 
Remark High SCF 
Failure Clamping area 

,.. 

Figure 2B1-1: Observed failure 

Stevin Laboratory II.2B1-1 
Delft University of Technology 
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SPECIMEN 282 

Ta bl e 2B2-1: C aracteristics o t e test specimen we h f h Id I d materia an test 

Test Nr. 282 (17) 

Specimen 
Type of specimen X-joint with low SCF 

Plate thickness 40mm 
Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Weldinq procedure specification Ao□endix B-2B 
Type of test Fatigue 

Test 
Parameter Thickness effect 
Remark Hiqh SCF 

Failure Clamping area 

Figure 2B2-1: Observed failure 

Stevin Laboratory 11.2B2-1 
Delft University of Technology 
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SPECIMEN 2B3 

Table 2B3-1: Characteristics of the test soecimen weld material and test 

Test Nr. 2B3 (18) 

Specimen 
Type of specimen X-ioint with low SCF 
Plate thickness 40 mm 
Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Welding procedure specification Aooendix B-2B 
Type of test Ratchetinq 

Test 
Parameter Thickness effect 

Remark High SCF 

Failure Plate 

Stevin Laboratory II.2B3-1 
Delft University of Technology 
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Figure 2B3-1: Dimensions of the test specimen 

Figure 2B3-2: Dimensions of the welds 

Figure 2B3-3: Position of strain gauges and LVDT's 
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SPECIMEN 2B3 
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Figure 283-9a, b, c and d: Measured strains 
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SPECIMEN 284 

T bl 2Cl 1 Ch a e - : f h aractenst1cs o t e test specimen we Id . I d matena an test 

Test Nr. 2B4 (16) 

Specimen 
Type of specimen X-ioint with low SCF 

Plate thickness 40 mm 
Plate material 5690 
Type of weld Full penetration welds 

Weld Weld material Over matched 
Weldinq procedure specification Aooendix B-2B 
Type of test Static strenqth 

Test 
Parameter Thickness effect 
Remark Hiqh SCF 

Failure Plate 

Stevin Laboratory II .2B4-1 
Delft University of Technology 
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Figure 2B4-1: Dimensions of the test specimen 

Figure 2B4-2 : Dimensions of the welds 
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Figure 2B4-2: Position of strain gauges and LVDT's 
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SPECIMEN 284 
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Figure 2B4-14a/b: Observed failure 
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SPECIMEN 2C1 

Ta bl e 2Cl-1 : C aracteristics o t e test specimen we h f h Id I d materia an test 

Test Nr. 2Cl (19) 

Specimen 
Type of specimen X-joint with high SCF 

Plate thickness 40 mm 

Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Weldinq procedure specification Aooendix B-2C 
Type of test Static strength 

Test 
Parameter Thickness effect 

Remark Hiqh SCF 

Failure Weld/plate 

Stevin Laboratory Il.2Cl-l 
Delft University of Technology 



Stevin : 6-05-6 IHSSS - Experiments 
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Figure 2Cl-1: Dimensions of the test specimen 

Figure 2Cl-2: Dimensions of the welds 

Figure 2Cl-2: Position of strain gauges and LVDT's 
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SPECIMEN 2C1 
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Figure 2Cl-17 a/b: Observed failure 
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SPECIMEN 2C2 

b Ta le 2C2-1 : C aracteristics o t e test specimen we h f h Id I d materia an test 

Test Nr. 2C2 (20) 

Specimen 
Type of specimen X-'joint with low SCF 

Plate thickness 40 mm 
Plate material 5690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Weldinq procedure specification Aooendix B-2C 

Type of test Fatigue 

Test 
Parameter Thickness effect 
Remark Hiqh SCF 

Failure Weld 

Stevin Laboratory II .2C2-1 
Delft University of Technology 
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Figure 2C2-1: Dimensions of the test specimen 

Figure 2C2-2: Dimensions of the welds 

Figure 2C2-3: Position of strain gauges and LVDT's 
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Figure 2C2-10: Local deformation (range) 
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Figure 2C2-12: Measured strains (range) 

Figure 2C2-14: Observed failu re 
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SPECIMEN 2C3 

Table 2C3-1: Characteristics of the test specimen weld material and test 

Test Nr. 2C3 (21) 

Specimen 
Type of specimen X-joint with low SCF 

Plate thickness 40 mm 

Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Overmatched 
Weldinq procedure specification Appendix B-2C 

Type of test Ratcheting 

Test 
Parameter Thickness effect 

Remark Hi<lh SCF 
Failure Weld/Plate 

Stevin Laboratory II.2C3-1 
Delft University of Technology 
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Figure 2C3-2: Dimensions of the welds 
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Figure 2C3-10 a/b: Observed failure 
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Figure 22.6: Test specimen during the test. 

Figures 22.7 and 22.8: Detailed perspectives of weld toe during the test and after failure. 
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Table 8Al-1: Characteristics of the test specimen weld material and test 

Test Nr. 8Al (22.2) 

Specimen 
Type of specimen Cross plate connection 
Plate thickness 12 mm 
Plate material S690 
Type of weld Fillet welds 

Weld Weld material Under matched 
Welding procedure specification Appendix B- lA 
Type of test Static strenqth 

Test 
Parameter Under matched 
Remark Fillet welds loaded in shear 
Failure Plate 

Stevin Laboratory IIl .8Al-1 
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Figures 55.7 and 55.8: Test specimen during the test and 
after failure. 

Figures 55.9 and 55.10: Two side views of the test specimen after failure. 

Figures 55.11 and 55.12: Upper views of the region of the weld toe. 
Perspectives of the crack. 
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Table 8A2-1: Characteristics of the test specimen weld material and test 

Test Nr. 8A2 (23) 

Specimen 
Type of specimen Cross plate connection 

Plate thickness 12 mm 

Plate material S690 
Type of weld Fillet welds 

Weld Weld material Under matched 
Welding procedure specification Appendix B-3A 

Type of test Fat ique 

Test 
Parameter Reference 

Remark Fillet welds loaded in shear 

Failure Weld 

Stevin Laboratory III .8A2-1 
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Figure 8A2-14: Observed failure 
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SPECIMEN 8A3 

Table 8A3-1: C aracteristics o t e test specimen we h f h Id . I d matena an test 

Test Nr. 8A3 (24) 

Specimen 
Type of specimen Cross plate connection 
Plate thickness 12 mm 
Plate material S690 
Type of weld Fillet welds 

Weld Weld material Under matched 
Weldinq procedure specification Appendix B-3A 
Type of test Fatigue 

Test 
Parameter Reference 
Remark Fillet welds loaded in shear 
Failure Weld 

Stevin Laboratory III.8A3-1 
Delft University of Technology 
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Figure 8A3-1: Dimensions of the test specimen 

Figure 8A3-2: Dimensions of the welds 

Figure 8A3-3: Position of strain gauges and LVDT's 
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Figure 8A3-10: Local deformation (range) 
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Figure 8A3-12: Measured strains (range) 

Figure 8A3-14: Observed failure 
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SPECIMEN 8A4 

Table 8A4-1: Characteristics of the test specimen we d materia an d test 
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Test Nr. 
Type of specimen 

Plate thickness 
Plate material 
Type of weld 

Weld material 
Weldinq procedure specification 

Type of test 

Parameter 
Remark 

Failure 
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Figure 58.1: Top views of the test specimen with 
the position of the strain gauges. The sizes of the 
measuring equipment were not measured. The 
dimensions presented are the ones used for 1A4. 

Figure 58.2: Top view, with the sizes 
of the welds. 
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Figure 58.3: Test specimen face with the 
position of the strain gauges l and 2. 
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Figure 58.5: Test specimen face with the 
position of the strain gauges 5 and 6. 
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SPECIMEN 8A4 

Figures 53.7: Test specimen during the test. 

Figures 53.8, 53.9 and 53.10: Different side views of the test specimen after failure. 
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Figures 53.11 and 53.12: Detailed 
prespectives of the failure in the weld. 
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bl Ta e 3B1-1: C aracteristics o h 
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IHSSS - Experiments 

f h t e test specimen we Id . I d matena an test 

Test Nr. 
Type of specimen 

Plate thickness 
Plate material 
Type of weld 

Weld material 
Weldinq procedure specification 
Type of test 

Parameter 
Remark 
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Figure 26.1: Top and side views of the test specimen with the position of the 
strain gauges and sizes of the measuring equipment and welds. 
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Figure 26.2: Drawing of the test specimen face 
with the position of the strain gauges I to 7. 
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Figure 26.4: Drawing of the test specimen face 
with the position of the strain gauges 15 to 21. 
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SPECIMEN 3B1 

Figure 22.6: Test specimen during the test. 

Figure 22.7: Test specimen after failure. 

Figure 22.8 and 22.9: Perspectives of the crack in the plate. 
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SPECIMEN 3B2 

Table 3B2-1: Characteristics of the test soecimen weld material and test 

Test Nr. 3B2 (27) 

Specimen 
Type of specimen X-joint with low SCF 

Plate thickness 12 mm 

Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Under matched 
Welding procedure specification Appendix B-3B 

Type of test Fatique 

Test 
Parameter Under matched 
Remark Low SCF 

Failure Weld 

Stevin Laboratory III.3B2-1 
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Figure 3B2-1: Dimensions of the test specimen 

Figure 3B2-2: Dimensions of the welds 

Figure 3B2-3 : Position of strain gauges and LVDT's 
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Figure 3B2-12: Measured strains (range) 

Figure 3B2-14: Observed failure 

Stevin Laboratory 
Delft University of Technology 

IHSSS - Experiments Appendix 111.3B2 

RK01 

-RK02 

- RK03 

RK04 

3B2 

e 500 ~------------~ 

E 
• 300 

CII 1QQ ~~--------l 

[ .100 , - ---- - .. :::_ ~ 
~ 
~ -300 <- --- - - - --- ­-~ 
ui -500 +--~- ~ - ~ - - ~-~~-1 

0 1000 2000 3000 4000 5000 6000 

Numbe r of cycles 

Figure 3B2-13: Measured strains (average) 

RK01 

-RK02 

- RK03 

RK04 

III.3B2-4 



Stevin: 6-0S-6 IHSSS - Experiments Appendix III .3B3 

SPECIMEN 3B3 

Table 3B3-1: Characteristics of the test soecimen weld material and test 

Test Nr. 3B3 (28) 

Specimen 
Type of specimen X-ioint with low SCF 
Plate thickness 12 rnm 
Plate material S690 
Type of weld Full 1Jenetration welds 

Weld Weld material Under matched 
Weldinq procedure specification Aooendix B-3B 
Type of test Fatique 

Test 
Parameter Under matched 
Remark Low SCF 
Failure Weld 

Stevin Laboratory III.3B3-1 
Delft University of Technology 
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Figure 3B3-1: Dimensions of the test specimen 

Figure 3B3-2: Dimensions of the welds 

Figure 3B3-3: Position of strain gauges and LVDT's 
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h Table 3B4-1: C aracteristics o 

i 
I 
I 
I 

Specimen 

Weld 

Test 

IHSSS - Experiments 

f h t e test specimen we Id materia an d test 

Test Nr. 
Type of specimen 

Plate thickness 
Plate material 
Type of weld 

Weld material 
Weldinq procedure specification 

Type of test 

Parameter 
Remark 

Failure 

HP _3 

Appendix III.384 

3B4 (29) 

X-joint with low SCF 
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S690 
Full penetration welds 

Under matched 
Aooendix B-3B 

Ratcheting 
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Figure 29.1 Top and side views of the test specimen with the position of the 
strain gauges and sizes of the measuring equipment and welds. 

Stevin Laboratory III.384-1 
Delft University of Technology 



z 
,-: 

Stevin: 6-05-6 IHSSS - Experiments Appendix IIl.3B4 

SPECIMEN 384 

Load vs Tirre curve 

fill ~ -------------~ 
OO'.l-!--- --f./---l-l--l----+-+--l---++-H---1-1--1-l-H---I-H 

4(() +-11-f-l-l--l-+~~--<- -l-,__,_-+-½- Hl-+-+-f-l-+-H 

Displacerrent vs Tirre curve 

50 +--------------- rl 

I~~--------------H 
:; :'U) r-

c 
~~+------------- --H 

~ 3 
200 -l---<l-t-C- t-/--t-l --H- 11·- /---'t-t--t-·/--t-t--l -t-+-+--Ht--H ~~~-------------~--t 

100 +-1-t1--tt---tr-lt- tt---t1f--H---tt---tt----\+---l-t-H 

0 fill 1000 100'.l 2000 2500 l'.XXl 3fOJ 4COO 

lirre(sec) 

Cvcle Time fsecl 

1 248 

2 490 

3 999 

4 1461 

5 1872 

6 2224 

7 2528 

8 2824 

9 3144 

10 3457 

11 3888 

i5 

0 

Peak Force fKNl 

424 

484 

554 

559 

564 

569 

574 

579 

584 

589 

589 

1000 2000 

lirre(sa::) 

Disolacement [mm] 

2.98 

3.48 

4.69 

5.76 

7.93 

10.39 

12.96 

15.72 

18.55 

22.66 

24.49 

Load vs Displacement curve - piston 

Stevin Laboratory 

200 

100 

0 

Delft University of Technology 

0 

r l , 

J 

10 

I I I ' \ 
\ 

\ 
\ 

\ 
j j \ 

~ ~ ~ 

□spocanrt lrmi 

589 
24.49 
49.41 

III.3B4-2 



Stevin: 6-05-6 IHSSS - Experiments 

SPECIMEN 384 

500 

100 

0 

0 

\ 

2 

load-Oisplacerrent 

\ 
\ 
\ 
\ 
\ 

4 6 

Dspacarm [mn] 

1-L\OT_JI 

8 10 

I Range [mm] I SFm,x [mm] I I LVDT 3 29. 

500 

100 

0 

0 

r 
I 

I 

Load-Oisplacerrent 

- 1 ( I ~ 7 I 

I 
( 

I 
J I f-P - 31 

I 
r 

I I I I I I I 
2 4 6 8 10 

I Range [mm] I SFma, [mm] I 
I HP 3 149. 

Stevin Laboratory 
Delft University of Technology 

z' 
>:: 

100 

0 

fill 

500 

400 

-:;; :m 
3 

200 

100 

0 

Appendix III.3B4 

Loa,d-Oisplacerrent 

\ 
\ 
\ 
\ 

I-L\OT_41 

\ 
\ 

0 2 8 10 

I Range [mm] I SFmax [mm] I I LVDT 4 29.5 

Load-Oisplacerrent 

0 2 4 6 8 10 

Clspacarm [rrrrj 

I Range [mm] I SFmax [mm] I I HP 4 149. 

III.3B4-3 



Stevin: 6-05-6 IHSSS - Experiments Appendix III.3B4 

z 
>:'. 

SPECIMEN 3B4 

Load-strain 

40J _,__,__, __ ,__ _ _,__ , _ _,_, 

:; :m _,_,.__,__ _ _,_ __ _, _ __,__,_,_ __ , 

~ 

100 

!'nO 10000 1!'QO 2!XXXl 2filXl 3CXXXJ 

Stran [m'rrj 

RK01 

Load-strain 

fill 

= 
40J 

z 
>:'. 
:; :m 
~ 

2JJ 

100 

0 
0 !'nO 10000 1 !'nO 200'.XJ 2filXl 3CXXXJ 

Stran[m'rrj 

RK03 

Stevin Laboratory 
Delft University of Technology 

fill 

= 
40J 

z 
>:'. 
- :m 
8 
__J 

2JJ 

100 

0 

0 

Load-strain 

!'nO 10000 1!'nl'.l 200'.XJ 2filXl 3CXXXJ 

stran[m'm] 

RK02 

Figure 29.2Test specimen face with the 
position of the strain gauges I and 2. 
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Figures 29.6, 29.7 and 29.8: Test specimen during the test and after failure of the weld . 

Figures 29.9 and 29.10: Test specimen after failure. Views of the two parts. 
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Stevin Laboratory 
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Figures 29.11 and 29.12: Detailed perspectives 
of the weld area. 

Figure 29.13: Detailed view of the plate after 
failure in the weld. 
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Plate material 
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Weld material 
Weldinq procedure specification 

Type of test 

Parameter 
Remark 

Failure 

L VDT _ 4 
• . .J 147,Gnn ~-

J---- . r±J ___ LVDT_2 
·TT2s> 8 't --- -1 9,onn1' 

I •,, 

<23- 27>9 - 13 I ·-· 
t!-WJ ---

1 --- / 

LVDT I F2) 14 C?J ; -17,Snn!, 

,J ___ LVIl_! ::_3 __ I" 
! 50,5MM 

LVDT 7 
·J~- 149,o~ r> 

~

0 1(21~) 1 7,5;;;;;r I >7 
/ 

➔l+l•l 2-6 (16 - 20) 

LVD T i' - LI-" 

' ' a,Onn
1
' ~q'J ~ 15

~ 

L VDT _5 

HP _l •+-------r 4=9,~QM---M ----\> 

Appendix III .3Cl 

3Cl (30) 

X-joint with high SCF 

12 rnm 
S690 
Full penetration welds 

Under matched 
Appendix B-3C 

Static strength 

Under matched 
Hiqh SCF 

Weld 

3[1 
i 

I , 

Figure 30.1: Top views of the test specimen with the position of the strain gauges and sizes of the 
measuring equipment. 
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3Cl 

Figure 30.2: Side views, with the sizes of the welds . 
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Figure 30.7: Test 
specimen during the test. 

Figures 30.8 and 30.9: 
Test specimen after 
failure in the weld. 
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Figure 30.10 and 30.11: Test specimen after failure. 
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Ta bl e 3C2-1: C aracteristics o t e test specimen we h f h Id I d materia an test 

Test Nr. 3C2 (31) 

Specimen 
Type of specimen X-joint with high SCF 
Plate thickness 12 mm 
Plate material S690 
Type of weld Ful l penetration welds 

Weld Weld material Under matched 
Weldinq procedure specification Aooendix B-3C 
Type of test Fatigue 

Test 
Parameter Under matched 
Remark Hiqh SCF 

Failure Weld 
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Figure 3C2-1: Dimensions of the test specimen 

Figure 3C2-2: Dimensions of the welds 

Figure 3C2-3: Position of strain gauges and LVDT's 
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Figure 3C2-12: Observed failure 
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SPECIMEN 3C3 

T bl 3C3 1 Ch t . t' f th t t a e - : arac ens Ics o e es soecImen we ma ena an es Id t . I d t t 

Test Nr. 3C3 (32) 

Specimen 
Type of specimen X-ioint with hiqh SCF 

Plate thickness 12 mm 

Plate material S690 
Type of weld Full penetration welds 

Weld Weld material Under matched 
Welding procedure specification Aooendix B-3C 
Type of test Fatique 

Test 
Parameter Under matched 

Remark High SCF 

Failure Weld 

Stevin Laboratory III.3C3-1 
Delft University of Technology 
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Figure 3C3-1: Dimensions of the test specimen 

Figure 3C3-2: Dimensions of the welds 

Figure 3C3-3: Position of strain gauges and LVDT's 
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Figure 3C3-14: Observed failure 
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SPECIMEN 3C4 

T bl 3C4 1 Ch a e - : aractenst1cs o 
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! 

Specimen 

Weld 
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IHSSS - Experiments 

f h t e test specimen we Id . I d matena an test 

Test Nr. 
Type of specimen 

Plate thickness 
Plate material 
Type of weld 

Weld material 
Weldinq procedure specification 
Type of test 

Parameter 
Remark 
Failure 
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Figure 33.1: Top views of the test specimen with the position of the strain gauges and sizes of the 
measuring equipment. 
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Figure 33.3: Test specimen face with the 
position of the strain gauges 1 and 2. 
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Figures 33.7: Test specimen during the test. 

Figures 33.8. 33.9 and 33.10: Different side views of the test specimen after failure. 
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SPECIMEN 4A1 

Table 4Al-1 : Characteristics of the test soecimen weld material and test 

Test Nr. 4Al (34) 

Specimen 
Type of specimen Cross plate connection 
Plate thickness 10 mm 
Plate material SllOO 
Type of weld Fillet welds 

Weld Weld material Under matched 
Welding procedure specification Aooendix B-4A 
Type of test Static strenqth 

Test 
Parameter Hiqh strenqth 
Remark Fillet welds loaded in shear 
Failure Weld 

Stevin Laboratory IV.4Al-1 
Delft University of Technology 
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-'­r, 

Figure 4Al-1: Dimensions of the test specimen 

Figure 4Al-2: Dimensions of the welds 

Figure 4Al-2: Position of strain gauges and LVDTs 
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Figure 4Al-7 : Relative deformation of the connection 
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Figure 4A1-13: Observed failure in plate 2 
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SPECIMEN 4A2 

Table 4A2-1: Characteristics of the test specimen weld material and test 

Test Nr. 4A2 (35) 

Specimen 
Type of specimen Cross plate connection 

Plate thickness 10 mm 
Plate material S1100 
Type of weld Fillet welds 

Weld Weld material Under matched 
Welding procedure specification Aooendix B-4A 
Type of test Fatique 

Test 
Parameter Hiqh strenqth 

Remark Fillet welds loaded in shear 

Failure Weld 

Stevin Laboratory IV.4A2-1 
Delft University of Technology 
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Figure 4A2-1: Dimensions of the test specimen 

Figure 4A2-2: Dimensions of the welds 
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Figure 4A2-3: Position of strain gauges and LVDT's 
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Figure 4A2-14: Observed failure 
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SPECIMEN 4A3 

Tbl A3 Ch a e 4 -1: f h aractenstIcs o t e test specimen we Id . I d matena an test 

Test Nr. 4A3 (36) 

Specimen 
Type of specimen Cross plate connection 

Plate thickness 10 mm 
Plate material S11.00 
Type of weld Fillet welds 

Weld Weld material Under matched 
Weldinq procedure specification Aooendix B-4A 
Type of test Fatique 

Test 
Parameter High strength 

Remark Fillet welds loaded in shear 

Failure Weld 

Stevin Laboratory IV.4A3-1 
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Figure 4A3-1: Dimensions of the test specimen 

Figure 4A3-2: Dimensions of the welds 
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Figure 4A3-3: Position of strain gauges and LVDT's 
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Figure 4A3-10: Local deformation (range) 
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Figure 4A3-5: Test displacement controlled (average) 
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SPECI MEN 4B1 

Ta bl e 4B1-1 : C aracteristics o t e test specimen we h f h Id materia an I d test 

Test Nr. 4B1. (37) 

Specimen 
Type of specimen X-joint with low SCF 
Plate thickness 1.0 mm 
Plate material Sll00 
Type of weld Full penetration welds 

Weld Weld material Under matched 
Weldinq procedure specification AP~>endix B-4B 
Type of test Static strength 

Test 
Parameter Hiqh strenqth 

Remark Low SCF 
Failure Weld 

Stevin Laboratory IV.4B1-1 
Delft University of Technology 
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SPECIMEN 4B1 

Figure 4B1-1: Dimensions of the test specimen 

Figure 4B1-2: Dimensions of the welds 

Figure 4B1-3 : Position of strain gauges and LVDTs 
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SPECIMEN 4B1 
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SPECIMEN 4B1 
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SPECIMEN 4 B2 

T bl 4B2 1 Ch t . t' f th t t a e - : arac ens Ics o e es specimen we ma ena an es Id t . I d t t 

Test Nr. 4B2 (38) 

Specimen 
Type of specimen X-ioint with low SCF 
Plate thickness 10 mm 
Plate material S1100 
Type of weld Full penetration welds 

Weld Weld material Under matched 
Weldinq procedure specification Appendix B-4B 
Type of test Fatique 

Test 
Parameter High strength 

Remark Low SCF 

Failure Weld 

Stevin Laboratory IV.4B2-1 
Delft University of Technology 
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Figure 4B2-2: Dimensions of the welds 
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SPECIMEN 4B2 
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SPECIMEN 4B2 
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SPECIMEN 483 

f h Table 4B3-1: Characteristics o t e test specimen we Id I d materia an test 

Test Nr. 4B3 (39) 

Specimen 
Type of specimen X-joint with low SCF 

Plate thickness 10 mm 
Plate material S1100 
Type of weld Full penetration welds 

Weld Weld material Under matched 
Weldinq procedure specification Appendix B-4B 

Type of test Fatigue 

Test 
Parameter Hiqh strenqth 

Remark Low SCF 

Failure Weld 

Stevin Laboratory IV.4B3-1 
Delft University of Technology 
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SPECIMEN 483 

Ill 

lO 

Figure 4B3-1: Dimensions of the test specimen 

Figure 4B3-2: Dimensions of the welds 

Figure 4B3-3: Position of strain gauges and LVDTs 
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SPECIMEN 4B3 
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SPECIMEN 4C1 

T bl 4C1 1 Ch a e - : aractenstics o f th e test specimen we Id . I d matena an test 

Test Nr. 4C1 (40) 

Specimen 
Type of specimen X-joint with high SCF 
Plate thickness 10 rnm 
Plate material S1100 
Type of weld Full penetration welds 

Weld Weld material Under matched 
Weldinq procedure specification Aooendix B-4C 
Type of test Static strength 

Test 
Parameter Hiqh strenqth 
Remark Hiqh SCF 
Failure Weld 

Stevin Laboratory IV.4C1-1 
Delft University of Technology 
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Figure 4C1-1: Dimensions of the test specimen 

Figure 4C1-2: Dimensions of the welds 

... __ _ 

Figure 4C1-3: Position of strain gauges and LVDTs 
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SPECIMEN 4C1 
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SPECIMEN 4C2 

Table 4C2-1: Characteristics of the test soecimen weld material and test 

Test Nr. 4G (41) 

Specimen 
Type of specimen X-ioint with hiqh SCF 

Plate thickness 10 mm 

Plate material S1100 
Type of weld Full penetration welds 

Weld Weld material Under matched 
Weldinq procedure specification Am>endix B-4C 
Type of test Fatique 

Test 
Parameter Hiqh strenqth 

Remark Hiah SCF 

Failure Weld 

Stevin Laboratory IV.4C2-1 
Delft University of Technology 



Stevin: 6-05-6 

SPECIMEN 4C2 
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Figure 4C2-1: Dimensions of the test specimen 

Figure 4C2-2: Dimensions of the welds 

Figure 4C2-3: Position of strain gauges and LVDTs 
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SPECIMEN 4C2 
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Figure 4C2-10: Local deformation (range) 
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SPECIMEN 4C2 

. 
6000 

5000 

~ 4000 

~ 3000 
C 

£ 2000 

"' 1000 

0 

• -

4C2 

,.._ 

" \ ' 
0 2000 4000 6000 8000 10000 12000 

Number of cycles 

Figure 4C2-12 : Measured strains (range) 

Figure 4C2-14: Observed failure 
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SPECIMEN 4C3 

bl Ta e4C3-1 : Ch f h aractenstIcs o t e test specimen we Id . I d matena an test 

Test Nr. 4C3 (42) 

Specimen 
Type of specimen X-joint with hiqh SCF 

Plate thickness 10 mm 
Plate material S1100 
Type of weld Full penetration welds 

Weld Weld material Under matched 
Weldinq procedure specification Appendix B-4C 

Tvpe of test Fatique 

Test 
Parameter High strength 

Remark Hiqh SCF 

Failure Weld 

Stevin Laboratory IV.4C3-1 
Delft University of Technology 
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SPECIMEN 4C3 

,. 
" ( ,J 

IHSSS - Experiments 

Figure 4C3-1: Dimensions of the test specimen 

Figure 4C3-2: Dimensions of the welds 

Figure 4C3-3: Position of strain gauges and LVDTs 

Stevin Laboratory 
Delft University of Technology 

Appendix IV.4C3 

-- ... .... 

-~ 
I 

IV.4C3-2 



Stevin: 6-05-6 IHSSS - Experiments Appendix IV.4C3 

SPECIMEN 4C3 
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Figure 4C3-4: Test displacement controlled (range) 
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Figure 4C3-6: Test load (range) 
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Figure 4C3-8: Deformation whole connection (range) 
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Figure 4C3-10: Local deformation (range) 
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Figure 4C3-5: Test displacement controlled (average) 
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Figure 4C3-7: Test load (average) 
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Figure 4C3-9: deformation whole connection (average) 
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SPECIMEN 4C3 
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Figure 4C3-12: Measured strains (range) 

Figure 4C3-14: Observed failure 
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SPECIMEN SA1 

Table SAl-1: Characteristics of the test soecimen weld material and test 

Test Nr. SAl (43) 

Specimen 
Type of specimen Cross plate connection 

Plate thickness 40 mm 
Plate material Sll00 
Type of weld Fillet welds 

Weld Weld material Under matched 
Welding procedure specification Aooendix B-SA 
Type of test Static strenqth 

Test 
Parameter Thickness/ Hiqh strenqth 

Remark Fillet welds loaded in shear 

Failure Welds 

Stevin Laboratory V.SAl-1 
Delft University of Technology 
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SPECIMEN 5A1 
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Figure SAl-1: Dimensions of the test specimen 

Figure SAl-2: Dimensions of the welds 

Figure SAl-2: Position of strain gauges and LVDT's 

Stevin Laboratory 
Delft University of Technology 

---- .. 

T\> 

Appendix V.SA1 

V.SAl-2 



Stevin: 6-05-6 IHSSS - Experiments Appendix V.SAl 

SPECIMEN SA1 

5A1 
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Figure SAl-3: Test displacement controlled 
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Figure SAl-7: Relative deformation of the connection 
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Figure SAl-9: Measured strains plate 1 side 1 
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SPECIMEN SA1 
5A1 
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Figure 5Al-13a: Observed failure in the weld 
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SPECIMEN SA1 
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Figure 5Al-13b: Observed failure in the weld 
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SPECIMEN 5B1 

Table 5B1-1: Characteristics of the test soecimen weld material and test 

Test Nr. 5B1 (45) 

Specimen 
Type of specimen X-ioint with low SCF 
Plate thickness 40 mm 
Plate material Sl:L00 
Type of weld Full penetration welds 

Weld Weld material Under matched 
Welding procedure specification Appendix B-5B 
Type of test Static strenqth 
Parameter Thickness/ High strength 

Test Remark Hiqh SCF 

Failure Te:st stopped before 
failure 

Stevin Laboratory V.5B1-1 
Delft University of Technology 
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SPECIMEN 581 
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Figure 5B1-1: Dimensions of the test specimen 

Figure 5B1-2: Dimensions of the welds 

Figure 5B1-2: Position of strain gauges and LVDT's 
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SPECIMEN 5B1 
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Figure 5B1-3 : Test displacement controlled 
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Figure 5B1 -7: Relative deformation of the connection 
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SPECIMEN 5B1 
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Figure 5B1-11: Measured strains plate 2 side 1 

Figure 5B1-13: No failure at maximum test load of 9600 kN 
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SPECIMEN SC1 

T bl 2Cl 1 Ch t . r f th t t a e - : arac ens 1cs o e es specimen we ma ena an es Id t . I d t t 

Test Nr. SC:L (47) 

Specimen 
Type of specimen X-ioint with hiqh SCF 

Plate thickness 40 mm 
Plate material SllOO 
Type of weld Full penetration welds 

Weld Weld material Under matched 
Weldinq procedure specification Appendix B-SC 
Type of test Static strenqth 

Test 
Parameter Thickness / High strength 
Remark Hiqh SCF 

Failure Weld 

Stevin Laboratory V.SCl-1 
Delft University of Technology 



Stevin: 6-05-6 IHSSS - Experiments 

SPECIMEN SC1 

... ·- ~ 

Figure SCl-1: Dimensions of the test specimen 

Figure SCl-2: Dimensions of the welds 

Figure SCl-2: Position of strain gauges and LVDT's 
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SPECIMEN SC1 
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Figure SCl-7: Relative deformation of the connection 
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Figure SCl-9: Measured strains plate 1 side 1 
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SPECIMEN 5C1 
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Figure SC1-15a: Observed failure in the weld 
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SPECIMEN SC1 

Figure SC1-1Sb: Observed failure in the weld 

SCI (STATIC -s l 100') 

Figure SC1-15c: Observed failure in the weld 

Stevin Laboratory V.SCl-5 
Delft University of Technology 



Stevin: 6-05-6 

SPECIMEN SC1 

I 
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Figure SCl- lSd: Observed failure in the weld 
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.. . ~ WPS: Serie I A .. 
I 

Huisman Special Lifting Equipmrmt 
Admiraal Trompstr. 2 Harbour nr.561 
3115 HH Schiedam 

Type A 

Prep.by R.Croon 
HUISMAN SPECIAL LIFTING EQUIPMENT BV. Tel.010-2452273 PQR.nr: na 

pWelding Procedure Specification 

Project : High strength steel structures Supplier material 

Subject: Serie I ( Type A) 12 mm 

Specification: TNO 

Huisman order. A03-20130 

Customer TNO 

Sub.ordernr na 

Tackweld Proces Control 

Tackweld proc. FCAW 

3heat tackw. T+50°c 

Base Materials 

Base.mat 1 

Base.mat 2 

Weld Process 

S690 Naxtra 70 

S690 Naxtra 70 

Preheat Details 

1 FCAW PF-up 

MCB 

Plate Thickness 

12 mm 

12 mm 

100 >°C 

200 ' C 

T ackweld cont. tempelsticks/ crayons 

Preheat temp. 

Max.interpass 

Method. 

Control 

Propane/ burners 

Tempelsticks / digital temp. 

AWS.Class : A5.29-98 

112 mm J 
,. -~ 

: 4 

I ·, ',. . .•. ' : ~ -. 
.... ·:_, '---:;;,:._Si~•._:.:_·_·, _· <_..'. ---•. :_ ,zzz::;;•.1!'.2· 72~72- .z<:,z:;;'·•--~:-~- ~ -" ·- ·,_ ">l·°i:;.' .;-rt· _ -.,. •t-,=-'··. .• ... : ......;-..,.•_,-.:--!">'.c..~ • tJ ,, • , :.J , • • , 

ls69
( 

~

~l~~~:-~~;~.~l.:, .. -.,~ .. ~_-.•_•. l_ .. ,-.: __ ·· ~•I·.•,:.;,•~_._--.·,·,+-·,;·\_•, _•• _ . • :_• --~~-•~ -
6
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0
_ 1 •~•• _•- , ._: _,:> . -~J.•,:- .J~ -, ' ~ ~ • _.•-,•.·,l 

ll - .. -- -·, _._ .. .-;,;·- -•·- _,_. 
~ ... 

·,. -,'---' 

Edoe oreoaration : Fillet weld 

~ , 

j~o mm ] 
Bead sequence/ welding sequence nrs. 

.,emarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED < 5 ml/100 gr 
· .,efore welding over previously metal, all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere Volt H. I. kjlmm Gas speed 
nr proces metal code mm flux AC min max min max min max Umin mm/sec. 

fill FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 - 200 24 - 26 1,3 - 1,7 

Treatment of root: Grindino or backoouoina and orindina ( rootoao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding 

Inspection: % Prep. weld joint Gouging with air Gas Composition 

Visual 100 Groove : Fillet weld Size na 80/20 

MPI 100 Edges prep: Cutting Amp na 80%Argon 20%Co2 

Backing mat: no Depth na M21 

Customer: Authoritt : 

II date: name: date name date: 

08-09-03 Document QC-019 

15-20 3 3 

Welders Qua/if. 

LRS AWS 

EN.287 

DNV 

name: 

Prep.byRCR 
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I 
HUISMAN SPECIAL LIFTING EQUIPMENT BV. 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr.561 
3115 HH Schiedam 
Tel.010-2452273 

WPS: 
Type 

Prep.by 

PQR.nr: 

Serie I 

8 

R.Croon 

na 

pWelding Procedure Spe~cification 

Project : High strength steel structures Supplier material 

Subject: Serie I ( Type 8) 12 mm MCB 

Specification: TNO 

8 

Huisman order. A03-20130 Base Materials Plate Thickness 

Customer TNO 

Sub.ordernr na 

Tackweld Proces Control 

Tackweld proc. FCAW 

aheat tackw. T+so·c 

Tackweld cont. tempelsticks/ crayons 

AWS.Class: A5.29-98 

Edae oreoaration : 

Base.mat 1 

Base.mat 2 

Weld Process 

S690 Naxtra 70 

S690 Naxtra 70 

Preheat Details 

12 mm 

12 mm 

1 FCAW PF-up Preheat temp. 

Max.interpass 

Method. 

Control 

100 > 0 c 

200 ·c 

-

Propane / burners 

Tempelsticks / digital temp. 

J Mpa weld S 830 Ji 

Bead sequence/ welding sequence nrs. 

"emarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED < 5 ml/100 gr 
..,efore welding over previously metal, all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere 
nr proces metal code mm flux AC min max 

root FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 - 200 

fill FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 - 200 

cap FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 - 200 

Treatment of root : Grindina or backaouaina and arindina / rootaao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding 

Volt H.I. kj/mm 
min max min max 

24 - 26 1,0 • 1,3 

24 - 26 1,3 - 1,7 

24 - 26 1,3 - 1,7 

Gas 
Umin 

15-20 

15-20 

15-20 

speed 
mm/sec. 

4 4 

3 3 

3 3 

Inspection: % Prep. weld joint Gouging with air Gas Composition Welders Qua/if. 

Visual 100 Groove : 

MPI 100 Edges prep: 

Backing mat: 

Ii date : name: 

Part.Pen 

Cutting 

no 

Size na 

Amp na 

Depth na -

Customer: 

date name 

08-09-03 Document QC-019 

80/20 

80%Argon 20%Co2 

M21 

Authority: 

date: 

-

LRS 

EN.287 

DNV 

name: 

AWS 

Prep.byRCR 
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HUISMAN SPECIAL LIFTING EQUIPMENT BV. 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr .. 561 
3115 HH Schiedam 
Tel.010-2452273 

WPS : Serie I C 

Type C 

Prep.by R.Croon 

PQR.nr: na 

pWelding Procedure Specification 

Project: High strength steel structures 

Subject: Serie I ( Type C ) 12 mm 

Specification: TNO 

Huisman order. A03-20130 Base Materials 

Customer 

Sub.ordernr 

Tackweld 

TNO 

na 

Proces Control 

Base.mat 1 

Base.mat 2 

Weld Process 

S690 Naxtra 70 

S690 Naxtra 70 

Preheat Details 

Tackweld proc. FCAW 1 FCAW PF-up Preheat temp. 

Max.interpass 

Method. 

Control 

·~heat tackw. T+50°C 

Tackweld cont. tempelsticks/ crayons 

AWS.Class: AS .29-98 

Supplier material 

MCB 

Plate Thickness 

12 mm 

12 mm 

100 >°C 

200 °C 

Propane / burners 

Tempelsticks / digital temp. 

....,emarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED < 5 ml/100 gr 
;_,efore welding over previously metal, all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere Volt H.I. kj/mm 
nr proces metal code mm flux AC min max 

root FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 -

fill FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 -

cap FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 -

Treatment of root : Grindino or backoouoino and orindino / rootoao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding 

200 

200 

200 

min max min 

24 - 26 1,0 -

24 - 26 1,3 · 

24 - 26 1,3 · 

Inspection: % Prep. weld joint Gouging with air Gas Composition 

Visual 100 Groove: FPweld Size na 80/20 

MPI 100 Edges prep: Cutting Amp na 80%Argon 20%Co2 

UT 100 Backing mat: Yes 6 mm Depth na ·· - -· . - . M21 

Customer : Authority : 

II date: name: date name date: 

08-09-03 Document QC-019 

max 

1,3 

1,7 

1,7 

Gas speed 
Umin mm/sec. 

15-20 4 4 

15-20 3 3 

15-20 3 3 

Welders Qua/if. 

LRS AWS 

EN.287 

DNV 

name: 

Prep.byRCR 



.. Jif 
HUISMAN SPECIAL LIFTING EQUIPMENT BV. 

Huisman Special Lifting Equipment 
Admiraal Trompstr. 2 Harbour nr.561 
3115 HH Schiedam 
Tel.010-2452273 

WPS : Serie II A 

Type A 

Prep.by R.Croon 

PQR.nr: na 

pWelding Procedure Specification 

Project: High strength steel structures 

Subject: Serie II ( Type A ) 40 mm 

Specification : TNO 

Huisman order. A03-20130 Base Materials 

Customer 

Sub.ordernr 

Tackweld 

TNO 

na 

Proces Control 

Base.mat 1 

Base.mat 2 

Weld Process 

S690.T Dillimax 6SI0T 

S690.T Dillimax 690T 

Prehe1at Details 

Tackweld proc. FCAW 1 FCAW PF-up Preheat temp. 

Max.interpass 

Method. 

Control 

Jheat tackw. T+50°C 

Tackweld cont. tempelsticks/ crayons 

AWS.Class: AS.29-98 

IS.690.T 40 mm II 
1 ... .... 

VALID TY RANGE 

Waldram 

Plate Thickness 

40 mm 

40mm 

100 >'C 

200 ' C 

Propane / burners 

Tempelsticks / digital temp. 

Edae oreoaration : Fillet weld 
j266 mm ~ 

= Bead sequence/ welding sequence nrs. 

'"'emarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED< 5 ml/100 gr 
..,efore welding over previously metal , all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere Volt H.I. kjlmm Gas speed 
nr proces metal code mm flux AC min max 

1 FCAW OK.15.09 E111T1 -H4 1.2 M21 DC+ 160 -

2-6 FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 -

Treatment of root : Grindina or backaouaina and arindina ( rootaao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding 

200 

200 

min max min max 

24 - 26 1,3 - 1,7 

24 - 26 1,3 - 1,7 

Inspection: % Prep. weld joint Gouging with air Gas Composition 

Visual 100 Groove : Fillet weld Size na 80/20 

MPI 100 Edges prep: Cutting Amp na 80%Argon 20%Co2 

Backing mat: no Depth na -- - ·-- M21 - - - --- - - --

Customer: Authoritt : 

II date: name: date name date: 

08-09-03 Document QC-019 

Umin mm/sec. 

15-20 3 3 

15-20 3 3 

Welders Qua/if. 

LRS AWS 

EN.287 

DNV -
-

name: 

Prep.byRCR 



WPS : Serie II 8 
LI 

HUISMAN SPECIAL LIFTING EQUIPMENT BV. 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr.561 
3115 HH Schiedam 
Tel.010-2452273 

Type B 

Prep.by R.Croon 

PQR.nr: na 

pWelding Procedure Specification 

Project : High strength steel structures Supplier material 

Subject: Serie II { Type 8 ) 40 mm Waldram 

Specification: TNO 

Huisman order. A03-20130 Base Materials Plate Thickness 

Customer TNO 

Sub.ordernr na 

Tackweld Proces Control 

Tackweld proc. FCAW 

Jheat tackw. T+50°C 

Tackweld cont. tempelsticks/ crayons 

Base.mat 1 

Base.mat 2 

Weld Process 

S690.T Dillimax 6B0T 

S690.T Dillimax 6B0T 

Preheat Details 

1 FCAW PF-up Preheat temp. 

Max.int,erpass 

Method. 

Control 

40 mm 

40 mm 

100 > 0 c 

200 ·c 

Propane / burners 

Tempelsticks / digital temp. 

AWS.Class: AS.29-98 

I Mpa weld S 830 II 

S690.T 40 mm I! 
- ==1J 

Edae oreoaraN.on : 

/ ':->·., 
I.--S-69_0_.T_4_0_m_m_,~ .,,·t ,~;;- I OK.15.09 1.2 mm J 

-P-

weld :- -L~ ~· Bead sequence/ welding sequence nrs. 

.,emarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED < 5 ml/100 gr 
..,efore welding over previously metal, all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere Volt H.I. kjlmm 
nr proces metal code mm flux AC min max 

root FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 -

fill FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 -

cap FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 -

Treatment of root : Grindina or backaouaina and arindina ( rootaao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding 

200 

200 

200 

min max min max 

24 - 26 1,0 • 1,3 

24 - 26 1,3 • 1,7 

24 - 26 1,3 • 1,7 

Gas 
Umin 

15-20 

15-20 

15-20 

speed 
mm/sec. 

4 4 

3 3 

3 3 

Inspection:% Prep.weld joint Gouging with air Gas Composition Welders Qua/if. 

Visual · 100 Groove : 

MPI 100 Edges prep: 

- Backing mat: 

Ii date : name: 

08-09-03 

Part.Pen 

Cutting 

no 

Size na 

Amp na 

Depth na 

date 

Customer : 

name 

Document QC-019 

80/20 

80%Argon 20%Co2 

M21 

Authority: 

date: 

LRS 

EN.287 

DNV 

name: 

AWS 

Prep.byRCR 



WPS: Serie 2 C 
II 

HUISMAN SPECIAL LIFTING EQUIPMENT BV. 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr.561 
3115 HH Schiedam 
Tel.010-2452273 

Type C 

Prep.by R.Croon 

PQR.nr: na 

pWelding Procedure Specification 

Project : High strength steel structures Supplier material 

Subject: Serie II ( Type C ) 40 mm Waldram 

Specification: TNO 

Huisman order. A03-20130 Base Materials Plate Thickness 

Customer TNO 

Sub.ordernr na 

Tackweld Proces Control 

Tackweld proc. FCAW 

· dheat tackw. T+50°C 

Tackweld cont. tempelsticks/ crayons 

AWS.Class: A5.29-98 

Base.mat 1 

Base.mat 2 

Weld Process 

S690 Dilimax 690T 

S690 Dilimax 690T 

Preheat Details 

1 FCAW PF-up Preheat temp. 

Max.interpass 

Method. 

Control 

40 mm 

40 mm 

100 >°C 

200 °C 

Propane / burners 

Tempelsticks / digital temp. 

1.•L:.· ~,y;;;.;:~:.;_::.·:/
3
( ~·--·--:: -~· -~-:;::.---:-->

7
~ ~J....,,F=u=ll=p=en=w=el=d=P=F=-u=p=~'I 

... . ..,.,. ,-·- , .. ·. 
·- .. 
,-·-•-. ~;--•-~::..~-- _,-.-~).: · .~~: 

r:>emarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED < 5 ml/100 gr 
..,efore welding over previously metal, all slag be removed and the weld and adjacent base metal slhall be brushed 

weld weld filler aws size gas DC Ampere Volt H.I. kj/mm Gas 
nr proces metal code mm flux AC min max min max min max Umin 

root FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 - 200 24 - 26 1,0 - 1,3 15-20 

fill FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 - 200 24 - 26 1,3 - 1,7 15-20 

cap FCAW OK.15.09 E111T1-H4 1.2 M21 DC+ 160 - 200 24 - 26 1,3 - 1,7 15-20 

Treatment of root : Grindina or backaouaina and arindina ( rootaao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding . _ 

speed 
mm/sec. 

4 4 

3 3 

3 3 

Inspection: % Prep. weld joint Gouging with air Gas Composition Welders Qua/if. 

Visual 100 Groove: FPweld Size na 80/20 LRS AWS 

MPI 100 Edges prep: Cutting Amp na 80%Argon 20%Co2 EN.287 

UT 100 Backing mat: Yes 6 mm Depth na . - ·---• M21 - DNV 

Customer : Authority: 

II date: name: date name date: name: 

08-09-03 Document QC-019 Prep.byRCR 



... .. ~ WPS : Serie Ill A 
" 

HUISMAN SPECIAL LIFTING EQUIPMENT BV. 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr.561 
3115 HH Schiedam 
Tel.010-2452273 

Type A 

Prep.by R.Croon 

PQR.nr: na 

pWelding Procedure Specification 

Project : High strength steel structures VALID TY RANGE 

Subject: Serie Ill ( Type A ) 12 mm MCB 

Specification: TNO 

Huisman order. A03-20130 Base Materials Plate Thickness 

Customer TNO 

Sub.ordernr na 

Tackweld Proces Control 

Tackweld proc. FCAW 

Jheat tackw. T+so·c 

Tackweld cont. tempelsticks/ crayons 

AWS.Class: A5.29-98 

IS.690 12_ mm :J 
_., 

Ed□e oreoaration : Fillet weld 

Base.mat 1 

Base.mat 2 

Weld Process 

1 FCAW 

... ... 
1so mm ~ 

S690 Naxtra 70 

S690 Naxtra 70 

Preheat Details 

PF-up Preheat temp. 

Max.interpass 

Method. 

Control 

12 mm 

12 mm 

100 >°C 

200 ·c 

Propane / burners 

Tempelsticks / digital temp. 

Bead sequence/ welding sequence nrs. 

...,emarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED < 5 ml/100 gr 
_,efore welding over previously metal, all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere Volt H.I. kj/mm Gas speed 
nr proces metal code mm flux AC min max min max min max Umin mm/sec. 

FCAW DWA 55 SLR E81T1 -Ni1 1.2 M21 DC+ 160 - 200 24 - 26 1,3 - 1,7 

Treatment of root: Grindina or backaouaina and arindina / rootaao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding -

Inspection: % Prep. weld joint 

Visual 

MPI 

II date: 

100 Groove: 

100 Edges prep: 

· Backing mat: 

name: 

08-09-03 

Fillet weld 

Cutting 

no 

Gouging with air 

Size na 

Amp na 

Depth na 

Customer: 

date name 

Gas Composition 

80/20 

80%Argon 20%Co2 

-- ·- M21 

Authority: 

date: 

Document QC-019 

15-20 3 3 

Welders Qua/if. 

LRS 

EN.287 

DNV 

name: 

AWS 

Prep.byRCR 

' 



II 

I 
HUISMAN SPECIAL LIFTING EQUIPMENT BV. 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr.561 
3115 HH Schiedam 
Tel.010-2452273 

WPS : serie Ill B 

Type B 

Prep.by R.Croon 

PQR.nr: 13sI12a 

pWelding Procedure Specification 

Project: High strength steel structures Supplier material 

Subject: Serie Ill ( Type B) 12 mm 

Specification: TNO 

Huisman order. A03-20130 Base Materials 

Customer TNO 

Sub.ordernr na 

Tackweld Proces Control 

Tackweld proc. FCAW 

Jheat tackw. T+so·c 

Base.mat 1 

Base.mat 2 

Weld Process 

S690 Naxtra 70 

S690 Naxtra 70 

Preheat Details 

1 FCAW PF-up 

MCB 

Plate Thickness 

12 mm 

12 mm 

100 >°C 

200 · c 

Tackweld cont. tempelsticks/ crayons 

Preheat temp. 

Max.interpass 

Method. 

Control 

Propane / burners 

Tempelsticks / digital temp. 

AWS.Class: AS.29-98 -:·t.·_--:---' 

!Part.pen weld PF-up 
.:.:x:::-=..::s:.~-- ~ 

,~weldS5~ 

Edae oreoaration : P.P weld 

/ ',:,;; 0 ~ '=S=.6=9=0=N=a=xt=ra=7=0 =12= m= m=:=!lij 

J~S-.6-90_1_2_m_m.:;;., ; 5·, JDWA55 SLR 1.2 mm JI 
. : __ , 

Bead sequence/ welding sequence nrs. 

,...,emarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED < 5 ml/100 gr 
..,efore welding over previously metal, all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere Volt H.I. kjlmm Gas speed 
nr proces metal code mm flux AC min max 

root FCAW DWA55 SLR E81T1-Ni1 1.2 M21 DC+ 160 -

fill FCAW DWA55 SLR E81T1-Ni1 1.2 M21 DC+ 160 -

cap FCAW DWA 55 SLR E81T1-Ni1 1.2 M21 DC+ 160 -

Treatment of root: Grindina or backaouaina and arindina ( rootaao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding 

200 

200 

200 

min max min 

24 - 26 1,0 -

24 - 26 1,3 -

24 - 26 1,3 -

Inspection: % Prep. weld joint Gouging with air Gas Composition 

Visual 

MPI 

100 Groove: 

100 Edges prep: 

Part.Pen 

Cutting 

- Backing mat: -· no 

II date : name: 

Size na 

Amp na 

Depth na- - . . 

Customer: 

date name 

08-09-03 Document QC-019 

80/20 

80%Argon 20%Co2 

M21 - -

Authority: 

date: 

max 

1,3 

1,7 

1,7 

Umin mm/sec. 

15-20 4 4 

15-20 3 3 

15-20 3 3 

Welders Qua/if. 

LRS 

EN.287 

DNV 

name: 

AWS 

Prep.byRCR 



HUISMAN SPECIAL LIFTING EQUIPMENT BV. 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr.561 
3115 HH Schiedam 
Tel.010-2452273 

WPS : Serie Ill C 

Type C 

Prep.by R.Croon 

PQR.nr: na 

pWelding Procedure Specification 

Project: High strength steel structures Supplier material 

Subject: Serie Ill ( Type C ) 12 mm 

Specification: TNO 

Huisman order. A03-20130 Base Materials 

Customer TNO 

Sub.ordernr na 

Tackweld Proces Control 

Tackweld proc. FCAW 

aheat tackw. T+50°C 

Base.mat 1 

Base.mat 2 

Weld Process 

S690 Naxtra 70 

S690 Naxtra 70 

Preheat Details 

1 FCAW PF-up 

MCB 

Plate Thickness 

12 mm 

12 mm 

100 >°C 

200 °C 

Tackweld cont. tempelsticks/ crayons 

Preheat temp. 

Max.interpass 

Method. 

Control 

Propane / burners 

Tempelsticks / digital temp. 

AWS.Class: A5.29-98 

Ceramic backing round 6 mm j 

~-~cks~~~ grind~~= ~:.I~- _j ~ __ _ 

.. ~~ ·· 

15mm I ,, --IS.690 12 mm ll 
. - " 

" '' J Full pen weld PF-up II 
. ' :-· - -. - .-· -

:. ,. 

-~DWA5 
·- ·•:· 

Mpa weld S550 
,•.'====-======l 

Edae oreoaration : FPweld 

~ 
IS.690 12 mm I! 

= 

' ,l\ 
·.• - . ' 

i ; -

- • • . ,- - 1a se□uence nrs. 

...,emarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED< 5 ml/100 gr 
..,efore welding over previously metal, all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere Volt H.J. kj/mm Gas speed 
nr proces metal code mm flux AC min max 

root FCAW DWA 55 SLR E81T1-Ni1 1.2 M21 DC+ 160 -

fill FCAW DWA55 SLR E81T1-Ni1 1.2 M21 DC+ 160 -

cap FCAW DWA 55 SLR E81T1-Ni1 1.2 M21 DC+ 160 -

Treatment of root: Grindina or backaouaina and arindina / rootaao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding _ 

200 

200 

200 

min max min 

24 - 26 1,0 . 
24 - 26 1,3 . 

24 - 26 1,3 · 

Inspection:% Prep. weld joint Gouging with air Gas Composition 

Visual 100 Groove: FP weld Size na 80/20 

MPI 100 Edges prep: Cutting Amp na 80%Argon 20%Co2 

UT - 100 Backing mat: Yes 6 mm Depth na -- -- ' .. - M21 
-

Customer: Authority : 

II date: name: date name date: 

25-05-04 Document QC-019 

max Umin mm/sec. 

1,3 15-20 4 4 

1,7 15-20 3 3 

1,7 15-20 3 3 

Welders Qua/if. 

LRS AWS 

EN.287 

DNV 

name: 

Prep.byRCR 



HUISMAN SPECIAL LIFTING EQUIPMENT BV 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr.561 
3115 HH Schiedam 
Tel.010-2452273 

WPS Serie 4 A 

Type A 

Prep.by C.Fehres 

PQR.nr: na 

Welding Procedure Specification 

Project : 

Subject: 

TNO High strength steel structures 

Serie IV ( Type A) 10 mm 

Specification: TNO 

Huisman order. A03-11480 

Customer TNO 

Sub.ordernr na 

Tackweld Proces Control 

Tackweld proc. SMAW 

Preheat tackw. T+50"C 

Tackweld cont. tempelsticks/ crayons 

AWS.Class: A5.29-98 

js1100 10 mm 

Edge preparation : Fillet weld 

Base Materials 

Base.mat 1 

Base.mat 2 

Weld Process 

S1100 

S1100 

Preheat Details 

SMAW 2F Preheat temp. 

Max. interpass 

Method. 

Control 

. Fillet weld A 4.0 2F 
Mpa weld ±850 

js1100 10 m~ I 

137 mm 
Bead sequence/ welding sequence nrs. 

VALID TY RANGE 

Plate Thickness 

10 mm 

10 mm 

100 >"C 

200 ·c 

Propane / burners 

Tempelsticks / digital temp. 

Remarks : ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED< 5 mll100 gr 
Before welding over previously metal, all slag be removed and the weld and adjacent base metal shalf be brushed 

weld weld filler aws size gas DC Ampere Volt H.I. kjlmm Gas speed 
nr proces metal code mm flux AC min max min max min max Umin mm/sec. 

SMAW Conarc 85 E12018 4 na DC+ 130 - 140 22 - 24 0.7 · 1.1 

Treatment of root : Grindinq or backqouqinq and qrindinq ( rootqap > 3mm for F.P welds onl 
Preped weldedges : Flame cutting and grinding 

Inspection: % 

Visual 

MPI 

date : 

100 

100 

20/01/2006 

Prep. weld Joint 

Groove : 

Edges prep: 

Fillet weld 

Cutting 

Backing mat: no 

name: 

Gouging with air 

Size na 

Amp na 

Depth na 

Customer : 

date name 

Document QC-019 

Gas Composition 

na 

Authority : 

dat13: 

na 3 4 

Welders Qua/if. 

LRS AWS 

EN .287 

DNV 

name: 

Prep.byRCR 



JrtQHuisman 
WPS serie 4 8 

HUISMAN SPECIAL LIFTING EQUIPMENT BV 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr.561 
3115 HH Schiedam 
Tel.010-2452273 

Type 8 

Prep.by C.Fehres 

PQR.nr: na 

Welding Procedure Specification 
Project: High strength steel structures Supplier material 

Subject: Serie IV ( Type 8) 10 mm 

Specification: TNO 

Huisman order. A03-11480 Base Materials Plate Thickness 

Customer TNO · 

Sub.ordernr 

Tackweld 

Tackweld proc. 

Preheat tackw. 

Tackweld cont. 

na 

Proces C.ontrol 

SMAW 

T+so·c 

tempelsticks/ crayons 

AWS.Class: A5.29-98 

IFP weld 1G 

S1100 10 mm 

Base.mat 1 S1100 

Base.mat 2 S1100 

Weld Process 

SMAW 1G 

Preheat Details 

Preheat temp. 

Max.interpass 

Method. 

Control 

10 mm 

10 mm 

100 >°C 

200 ·c 

Propane / burners 

Tempelsticks / digital temp. 

Mpa weld root S ± 750 N 

Mpa weld Fill & cap S ± 850 N 

S1100 10 mm 

Edge preparation : P .P weld Bead sequence/ welding sequ1mce nrs. 

Remarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED < 5 mll100 gr 

Before welding over previously metal, all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere 
nr proces metal code mm flux AC min 

root SMAW Conarc 80 E11018 3.2 na DC+ 100 -

fill SMAW Conarc 85 E12018 3.2 na DC+ 140 -

cap SMAW Conarc 85 E12018 3.2 na DC+ 140 -

Treatment of root : GrindinQ or backi1oui1ini1 and i1rindini1 ( rootQap > 3mm for F.P welds onl 
Preped weldedges: Flame cutting and grinding 

max 

150 

150 

150 

Volt 
min max 

18 - 20 

20 - 21 

20 - 21 

H.I. kjlmm 
min max 

0.7 1.5 

0.9 1.6 

0.9 1.6 

Gas 
Umin 

na 

na 

na 

speed 
mm/sec. 

2.0 2.5 

2.0 3.0 

2.0 3.0 

Inspection: % Prep. weld joint Gouging with air Gas Composition Welders Qua/if. 

Visual 100 

MPI 100 

date: 

20/01/2006 

Groove : Part.Pen 

Edges prep: 

Backing mat: 

name: 

Cutting 

no 

Size na 

Amp na 

Depth na 

date 

Customer: 

name 

Document QC-019 

80/20 

80%Argon 20%Co2 

M21 

Authority: 

date: 

LRS AWS 

EN .287 

DNV 

name: 

Prep.byRCR 



JdQHuisman 
HUISMAN SPECIAL LIFTING EQUIPMENT BV 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr.561 
3115 HH Schiedam 
Tel.010-2452273 

WPS Serie 4 C 

Type C 

Prep.by C.Fehres 

PQR.nr: na 

Welding Procedure Speclification 

Project: 

Subject: 

Specification: 

High strength steel structures 

Serie IV ( Type C) 10 mm 

TNO 

Supplier material 

Huisman order. A03-20130 Base Materials Plate Thickness 

Customer 

Sub .ordernr 

Tackweld 

Tackweld proc. 

Preheat tackw. 

Tackweld cont. 

AWS.Class: A5.96 

TNO 

na 

Proces Control 

SMAW 

T+5o·c 

tempelsticks/ crayons 

Base.mat 1 

Base.mat 2 

Weld Process 

S1100 

S1100 

1 SMAW 1G 

Preheat Details 

Preheat temp. 

Max.interpass 

Method. 
Control 

10 mm 

10mm 

100 >°C 

200 ·c 

Propane / burners 
Tempelsticks / digital temp. 

F .P. weld 1G 
1
55gr 1 ~~ 

I Mpa weld root S ± 750 N ~~~~~--"-;·--=---r~:::::::::-8 ___ -,. 
IMpa weld Fill & cap S ± 850 N I ~ ~~ Mpa weld root S ± 750 N I 

,......,........<""'<'"'<........,.t=~~..... ~~ . . MpaweldFill&capS±850N I 
~ ~ ~IFill&CapE12018 I / .-------,/ w , . 

~IS-1-10_0_1~0m-m-~I !Root E11018 I ~ 

1s110010m:;~ ' ,-,ea~m,. u..u.,.=.,__ _______ '-""-"'"''-""''-'."-" Edge preparation : FP weld 

Remarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED < 5 ml/100 gr 
Before welding over previously metal, all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DO Ampere Volt H.I. kjlmm Gas speed 
nr proces metal code mm flux AO min 

root SMAW Conarc 80 E11018 3.2 na DC+ 100 -

fill SMAW Conarc 85 E12018 3.2 na DC+ 140 -

cap SMAW Conarc 85 E12018 3.2 na DC+ 140 -

Treatment of root: Grindinq or backqouqinq and qrindinq ( rootqap > 3mm for F.P welds onl 
Preped weldedges: Flame cutting and grinding 

Inspection: % Prep. weld joint 

Visual 

MPI 

UT 

date: 

100 Groove: 

100 Edges prep: 

NA Backing mat: 

name: 

20/01/2006 

FPweld 

Cutting . 

No 

Gouging with air 

Size na 

Amp na 

Depth na 

Customer: 

date name 

Document QC-019 

max min max min max Umin mm/sec. 

150 18 - 20 0.7 . 1.5 na 2 2 

150 20 - 21 0.9 - 1.6 na 2 2 

150 20 . 21 0.9 1.6 na 2 3 

Gas Composition Welders Qua/if. 

na LRS AWS 

EN.287 

DNV 

Authority: 

date: name: 

Prep.byRCR 



WPS: Serie 5 A 

HUISMAN SPECIAL LIFTING EQUIPMENT BV. 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr .. 561 
3115 HH Schiedam 
Tel.010-2452273 

Type A 

Prep.by R.Croon 

PQR.nr: na 

pWeld.ing Procedure Spe1cification 

Project : High strength steel structures VALID TY RANGE 

Subject: Serie V ( Type A ) 40 mm Waldram 

Specification: TN 0 

Huisman order. A03-20130 Base Materials Plate Thickness 

Customer TNO 

Sub.ordernr na 

Tackweld Proces Control 

Tackweld proc. SMAW 

eheat tackw. T+50°C 

Tackweld cont. tempelsticks/ crayons 

AWS.Class: A5.29-98 

Base.mat 1 

Base.mat 2 

Weld Process 

S 1100.T Dillimax 

S1100.T Dillimax 

Preheat Details 

1 SMAW PF-up Preheat temp. 

Max.interpass 

Method. 

Control 

l4?mm_~I! ~ -__;- Fillet weld ,PF-a10 l 
,.-----: · · ! ·. - · ___.- , Mpa weld 900 -- ! 

40mm 

40mm 

100 >°C 

200 °C 

Propane / burners 

Tempelsticks / digital temp. 

-

I 
f . v,,,,,,,,,,,~,,,~ - i ~ 

• " 'o C .___I--,--------..... , ... , .. , .. ,-, .. , .. ,-, .. , .. ,-, .. , .. , ... -,, ... ,..,,..,,,. -----
.,. Is110040 mrn 1•· CC _' 

1s110040mm ~ ~~- --:. -4_. _...;.... _____ - ....J.~ 

.... ... .... 
1266 mm ll 
' = 

.. 
Edae oreoaration : Fillet weld Bead sequence/ welding sequence nrs . 

q_emarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED< 5 ml/100 gr 
...,efore welding over previously metal , all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere Volt H.J. kj/mm 
nr proces metal . code mm flux AC min max 

1 SMAW T enacito 140 E14018 3,25 na DC+ 90 -
2-6 SMAW Tenacito 140 E14018 3,25 na DC+ 90 -

Treatment of root: Grindina or backaouaina and arindina ( rootaao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding . 

135 

135 

min max min 

18 - 20 0,8 -

18 - 20 0,8 -

Inspection: % Prep. weld joint Gouging with air Gas Composition 

Visual 100 Groove: Fillet weld Size na na 

MPI 100 Edges prep: Cutting Amp na 

Backing mat: no Depth na 

Customer : Authority : 

II date: name: date name date: 

25-05-04 Document QC-019 

max 

1,4 

1,4 

Gas speed 
Umin mm/sec. 

na 2 2 

na 2 2 

Welders Qua/if. 

LRS AWS 

EN.287 

DNV 

name: 

Prep.byRCR 



-
J ~ ~1 ~ ~- J P1i ·l WPS . serie 5 B 

_.,,./{ t-~ ~ tl 

. 
,; t. ~-- ~~ c:- Huisman Special Lifting Equipment 

/ ,,j l "' "''vi f.,,,, r~· IJ t;/~ ~ Type B i~ k Li D' J ~ 11 '' Admiraal Trompstr.2 Harbour nr;561 . _<: l ~i,J • 0 .' f , -
3115 HH Schiedam Prep.by R.Croon 

HUISMAN SPECIAL LIFTING EQUIPMENT BV. Tel.010-2452273 
PQR.nr: na 

pWelding Procedure Specification 

Project: High strength steel structures Supplier material 

Subject: Serie V ( Type B ) 40mm Waldram 

Specification: TNO 

Huisman order. A03-20130 Base Materials Plate Thickness 

Customer TNO Base.mat 1 S1100.T Dilimax 40 mm 

Sub.ordernr na Base.mat 2 S1100.T Dillimax 40 mm 

Tackweld Proces Control Weld Process Preheat Details 

Tackweld proc. SMAW 1 SMAW PF-up Preheat temp. 100 >°C 

eheat tackw. T+so·c Max.interpass 200 · c 

Tackweld cont. tempelsticks/ crayons Method. Propane / burners 

Control Tempelslicks / digital temp. 

AWS.Class : AS .29-98 

II I 

,-

I Part.pen weld PF-up - 145 gr ll - ~ -- ---~ IMpa weld S 900 
IJ . -

~ ' ._::. 

I ) 
~' 

~.,c 
' ' -., 

- ~ : -JS 1100 Dillimax 40 J mm 

/ 
~ . -

~E14018 '. 
11 jS1100 40 mm JI 

C -- .;., 
Edae orenaration : P.P weld .... - . = Bead seguence/ welding seguence nrs. 

qemarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED< 5 ml/100 gr 
Jefore welding over previously metal, all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere Volt H.I. kj/mm Gas speed 
nr proces metal code mm flux AC min max min max min max Umin mm/sec. 

root SMAW Tenacito 140 E14018 2.5 na DC+ 60 - 100 18 - 20 0,5 • 1,0 na 2 2 

fill SMAW T enacito 140 E14018 3,25 na DC+ 90 - 135 18 - 20 0,8 - 1,1 na 3 2 

cap SMAW T enacito 140 E14018 3,25 na DC+ 90 - 135 18 - 20 0,8 • 1,4 na 2 2 

Treatment of root : Grindina or backaouaina and arindina ( rootaao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding 

Inspection: % Prep. weld joint Gouging with air Gas Composition Welders Qua/if. 

Visual 100 Groove : Part.Pen Size na na LRS AWS 

MPI 100 Edges prep: Cutting Amp na EN.287 

. - Backing mat: no Depth na -- . DNV 

Customer: Authority: 

II date: name: date name date: name: 

25-05-04 Document QC-019 Prep.byRCR 
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_f 
d 

t ~ ~t·' 
WPS : Serie 5 C 

/ ! fi 'tf ~ "l 
.-. . ~==-.!•: □, 

Iii-,,· .. ,--: ff! ,. 
g ,.. d· ·. u 

HUISMAN SPECIAL LIFTING EQUIPMENT BV. 

Huisman Special Lifting Equipment 
Admiraal Trompstr.2 Harbour nr.561 
3115 HH Schiedam 
Tel.010-2452273 

Type C 

Prep.by R.Croon 

PQR.nr: na 

pWelding Procedure Specification 

Project: High strength steel structures Supplier material 

Subject: Serie V ( Type C ) 40 mm Waldram 

Specification: TNO 

Huisman order. A03-20130 Base Materials Plate Thickness 

Customer TNO 

Sub.ordernr na 

Tackweld Proces Control 

Tackweld proc. SMAW 

eheat tackw. T+50°C 

Base.mat 1 

Base.mat 2 

Weld Process 

S1100.T Dillimax 

S1100.T Dillimax 

Preheat Details 

1 SMAW PF-up 

40 mm 

40mm 

100 >°C 

200 °C 

Tackweld cont. tempelsticks/ crayons 

Preheat temp. 

Max.int1erpass 

Method. 

Control 

Propane / burners 

Tempelsticks / digital temp. 

AWS.Class : A5.29-98 

_ ~- • ·. -. c C _J Full pen weld PF-up 

.,.I b=a=c=ks=id=e=gr=in=-d=in=g=o=n=l=y===~'j ~ i 1~~--_;__.-~-"----:T 
- - ~~ ~ .... ~~~~ . .. ,. . - -

_,,,.. ---.. " '--- W;~~ro_· o_t_E_9_0.._18-i ----~I 
/ <·· Fill E14018 I 

Is1100 40mm II 14 mm I r . . . Mpa weld S900 l 
, - -, --- =.I 

~ .• ·., - .. · ·;~ 
-.. ·~--;;_ ~· 

Edae oreoaration : FP weld Is1100 40 mm l 
- - . l 

·• .• ~ 10 sequence nrs. 

Remarks: ALL CONSUMABLES ARE LOW HYDROGEN CONTROLLED< 5 ml/100 gr 
afore welding over previously metal , all slag be removed and the weld and adjacent base metal shall be brushed 

weld weld filler aws size gas DC Ampere Volt H.I. kjlmm 
nr proces metal code mm flux AC min max 

root SMAW Tenacito 75 E9018 2.5 na DC+ 80 -
fill SMAW T enacito 140 E14018 3.25 na DC+ 90 -

cap SMAW T enacito 140 E14018 3.25 na DC+ 90 -

Treatment of root : Grindina or backaouaina and arindina ( rootaao > 3mm for F.P welds onlv 
Preped weldedges: Flame cutting and grinding 

100 

135 

135 

min max min max 

18 - 20 0,7 - 1,0 

18 - 20 0,8 - 1,1 

18 - 20 0,5 - 0,9 

Gas 
Umin 

na 

na 

na 

speed 
mm/sec. 

2 2 

3 2 

3 3 

Inspection: % Prep. weld joint Gouging with air Gas Composition Welders Qua/if. 

Visual 

MPI 

UT 

II date: 

100 Groove : 

100 Edges prep: 

100 Backing mat: 

name: 

25-05-04 

FP weld 

Cutting 

na 

Size 

Amp 

Depth 

date 

na na LRS AWS 

na EN.287 

na . -- - . - ·- - . - . - DNV 

Customer: Authority : 

name date: name: 

Document QC-019 Prep.byRCR 



Stevin: 6-05-6 IHSSS - Experiments 

APPENDIX C: Material certificat:es 

Stevin Laboratory 
Delft University of Technology 



Stevin: 6-05-6 IHSSS - Experiments 
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Stevin Laboratory 
Delft University of Technology 
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t'l:BCBS THEO, NO. 

PAKET 

A 

5108. NONBU POIP8 l'OlI>S NO, OR NO, 02 'l'OLR · f.'.A.QUBT 
PIBCHS 

001 U,0 X 

l 
1 
1 
l 
l 
1 
l 

2000,0 X 6000 

XG 
116,,000. 
ll.49, 000 
11,9,000 
li,!.1,000 
llU, 000 
lU9,000 
114!1, 000 

'l'HEO. COtJLB:l 
[mral 

6'6415 
Ufi4l.5 
H64l5 
U64l.S 
64605 
64 fiUS 
U641S 

59H7l0l 
·sui 1102 
59217203 
5921,7:;!04 
592l9101 ~ · 
59219:1.0l x· 
59::11.9203 

,~-------------~----- , .. ·-- -----



ij; 
\ 

B, · 
'%2)/ 

14:19 Van:l.(B Nederland B.V. 0031402043795 

ZEUGUIS/CRRTIFJCATB/CBRT!Fre~T 
Na. (NO,); 000335457001 DUISBURG-BUiP 

prSl'O-Nlt. 
••• ** ...... 

0004195503 

~ . 
Warta-NII. .... ..... 

41, 96244 

MCB NBDERLA!{D B.V. 

:IJ0MCl:!2 537 

T-893 P.03 Opdracht-097 

Thys~nKrupp Stahl 
QIL.\'AliMl111Gfl't'llrl 
~IJliNI 

Iii 

• a 

02.05.01 

02035275207 
02035275213 

. .. 
,-: ABNAl!MBPR.UElrZBUONlS 3 .1 B 

J.~.KBWiDY~~A~ 59 2 
NL 5555 Xe VA~~HNSWAA.RD 

·bsRTIFICAT PJ ~~CEPTtON 3,1 a 

N-A-XT~A M 70 / T~~-W5L, 215 

WBRKSTOl?Ft SCH!Ult.Z - NR,, ll'BRTIGUNGS·/l'itOB~-NR, ~-~ 
MA'l'KRI.AL, llEAT~~O., MANUl!'ACl'Dl\:rNIJ/SAMl?LR-?f"O. ~:-­
MATBll.IEL, NO. DE COULl?E,WO. CH FABRtCJ~Tl:Olf/D 1 mouWn•s 

l 
a 
8 

11.9,000 
9207,000 
9207,000 

. fiHUS 59219204 

•• 

T'ltAlHJPOl't'r-Hll .-/TUNSl'OllT·MO, /NO. Plli TRANSPORT 
VT••g Rl? 

CHRMISCHB ZUSAM~~~SH~ZONG VO~ UCKM~LZ~no~nN. 
CllEMICAL COMPOSlTION OVl THB LAOLB SAMV~~S t 
COM~OSITON CHIMIQUB SU~ ECHANTILLONS PB COU~RB t 

SCHMit.ZB 
~~-A.'l' NR., 
NO. 0~ COULEE' C SI MN p 

646415 ,Ho / 'l.90 ,870 , Cl 12 

.AL·O a-G CR CtJ 
6464.15 ,OBS ,0020 ,3:30 / (13 0 

N NS NI Tl: 
ti41ut, ,oo:u ,021i ,060 , Cl 04 

Cl!:1 

6HUS , -42 

C~l•C+MN/6+(CR+MOtV)/5+(NI+CO)/l5 

S Q1lKBL$lV»ltl'AHi(. 
H~A'l' PROCS:SS 

g OOULi~ ~ABO~AT, 
,0020 

MO 
, :Z2 0 

V 
,ooo 

OXYGBNBTAHL 
OX'/GBN STBBL 
OXYGEN t'UR 

- ----- - --- ------- - - - - .. 

ThynmKrupp Stlhl 
-'bnlrMl~k 

/ 
/ 

/ 

• 



•:· 

•· ~.,_ "' : 

Van:1.CB Nederland B.V. 0031402043795 T-893 P.04 Opdracht-097 

ZBUGNrB/C~aT~V+CATB/CS~TI~XCAT 
NR. •. (NO.): 00033SH700l- PU~OtJRO-SUBD 

Thya.-nKrupp Stahl 
Et!~~ .... ~.., 

DtSFO-NR., 
............ 

0004195503 

230MCBJ537 [I 

• a 

o~.o!i.01 

02035275,1()7 
0.2035275213 

MCB HRDRRLANO B.V. 

J.~.~ENNKDYLAAN 59 
N~ 5555 XC VAuKBNSWAUD 

INaPECTION CERTIFICATE 3.l a 

··C!~J!,'l'IflCA'f DB R.BCBPTION 3, 1 B 

~ WBRKBTOPP; SCHMKJ::.i-NF-,, n~TlGtJWGS-/Pl{O~J-tHf., ltil:lllndQll.l11f11wetlrN: = !ofA'r:BRlAL, HBAT-NO,, HAITT1fAC'l'UlUNQ/SAMPt.~-NO, =-= 
MAT1!!JlllU,, NO. DB COOLZB,HO, __;Dli'I li'A.BRICATION/D'BPR.OUV:!ITTB 

MBCHAWIBCR~ 2IG2HSC~APiBN 
MBC»AN!CAL . CH~RACT~RlS~?CS 
CAR.ACT2RISTIQ'O'BS MiCANlOUas 

Z U G V 8 R 8 U C R 
T K W S I ~ E T a S T 

K S S A I D K T R A C T I O N 

3 

BCMM.- PROBE~ l)LAGB 
NR, NR, 2)ll.UST. 

TBMP FO. R RM R/ LO A AGT Z ~M X A 
RM 

3) ALTBll CHl. C 
L 

646415 592171 1)0401 ♦ 20 0002 

2)0005 

:))00()0 

64Ul5 592172 1)0601 -t- 20 0002 

2)0005 

3)0000 
64605 S9UU l)O ♦ Ol + 20 0002 

2)0005 

3)0000 
645415 592192 1)0601 + :20 000:;t 

2)0005 

3)0000 

----~ ~ 

lhyuenKrupp Stahl 
~ 

N/MMa N/MMa \ MM t I \ 

800 830 96 l.09 l6 13280 
~TC H 

800 SH S6 107 16 l.3376 
aa: H 

Oll. 843 96 110 15 12645 
az H 

8 -U ll774 
u H 



··. 

amuow~a/~~~TIPICATR /Ca~~lPXCA~ 
RR~(NO.): 000335457001 DUlSBURG-SOlP 

0031402043795 

• DISP0¥Nl!.. 230MCl32537 .......... 
0004U550l 

MCB R~PBR~AND B.V. 

T-893 P.05 Opdracht-097 · 

ThySHnKrupp Stahl 
QIU~\lllll 
~Blmll 

(D 02.05,0l. 

• 0203527S20? a ·0203s2,s213 

EN1G204 
EN 1G204 
EN103" 

J.F.KENNEOYLAAN 59 
NL 5555 XC VAt~JN~WMRP 

INSPBCTlON C2RTIPICATR 3,1 B 

·csRTIFlCAT DE RECEPTION 3,1 B 

81&1$,Nr. 
~ 
~~ i 

N-A-XTll.A M 70 / Tk6-W9L. 215 

~ WERKSTOev, SCHMiLZ-N~ .• FaRTIGUNGS~/PaOal~NR. Zllclw!ct.a~ 
~ MATiRlAL, HUT-NO,, MANVFACTURING/SAMPLB-NO. ~-,._ 
WIIM: MATERIEL, NO, DR COOLEB,NO. DI PABRICATION/P 1 ~~TTE 

E>OS. 
001 

·, 
MBCHAWISCHB BIGIHSCHAFTBN K Ka· BBC H LAG 8IjGJ~2RSUCH 
MBCHAHICAL CHARACTKRISTICS IM f ACT r ~ST 
CAR.AC'l'BRlSTIQUBS M&C.ANIQUES K S S A I tl B R B B I L I a N C ~ 

SCHM. - PR082- 1)?.AGK PORM PR.UU- AlUUU"r 
NR. NR. ;a) ZUS'l'. -,) TBHP. JOUL!i: 

3)ALTBR GR., C 1 2 3 

6UUS 59217 l)Ol.01 0007 - 20 249,D 2SO,O 255,0 
2)000, 
3)0006 

W A E R M 2 B a H ~ U O L U ~ Q P R O D U X ~ 
H E A T T R B A T M R ~ T P R O D U C T 

H 

25l,O 

T R A I T S H S ~ T T H m R M 1 0 ti g n B P ~ O P V i ~ 

WAK?tM~aRHAN~LUNG PROPOKT 
HEAT TR.li:J\.'1'141Utt' lllOOUCT 
TR.AtTEMBNT THBRMIQUi 02 
TEMP. RALtjZJlT 
GR.C KlN. 
920 l0,00 
670 30,00 

PltOl>UIT 
A81CUBfft.OffG 

wAasiR/WATBR/L JAU 
- %.tJV'l'/AIR/L AIR 

ThyssenKrupp St.hi 
Alina~ 

'""------~----------------~--------~-- ----~-----



Van:1.CB Nederland 8.V. 0031402043795 T-893 P.06/22 Opdracht-097 

·• SBU<!Nil3/ CIIIP.T:tv;cA'l'2 / cen'Uli'l C.A'r 
MR~(NO.); 00D335457001 DUISBURG-SUED • Thya,ent<N,pp Stahl 

lijq~fWIIYOn 
~8!illl 

DISPo-Na. 230MCB2537' [J 02,DS.Ol .......... 
000095503 

MCB NBCBRLAND B,V, 

J,F,KENNIDYLAAN S9 
Nt 5SSS XC ·vALXENSWAARD 

It 02035275207 a 0203 s2,s213 

!NSPJCTlON CBRTlPICATB 3.i B 
,· 

-~BRTtPICA'l' P2 R~CBPTION 3,1 a 

s 

W-A-&TRA M 70 / TKS-~~~. 2+5 

w~1uc:no,v I SCRMl'U.17i~mt,, ll'IUtTIGUNGS-/1:lltOB~-NR, ~!l"l,Wli,wabi: 

MAT&RIAL, BEAT-NO., MAJIDPACTURING/SAMPLB-~O. ::::::: 
MATERlBL, NO. DB COULaE,NO, DI FARRICATION/D'BPROOV~TTB 

..) 
... 

L B G B ~ 0 8 N - L E G a N p s - L B G I N D B 9 

-
JUU::t;JllHLQNG AliTBR. A&Ba:I'l' 

;COOt. DOWN :AGBD : li:N'IUtGY 
iRJU'ROID :VIlillLLB ;TRAVAILLi 

BREITUNG aROCRAN'l'. PO ... poR.M 
: LA 'l', llXl" : ~fl KAit l".I\CIS : T'/fEi 
:I,AT.BXP t t>UC'l'ILB ;TYPI 

HALTBZBIT l!AGB PR0BB-NR. 
1HOLPIKGTlN2 :POSIT :SAMPLB-NO 
i 'rBMI? I)' Alt$tl''i' ;t>OSlT :NO.D 1 BSS 

SCHM, -NR. 'l'EMII. 
;HIAT-HO. 1TESTTKMP 
;NO, PB COULBB 1'U:STTKMP 



J 

i' • 
l 
~ 

(j 

( 

. Van :I.CB Neder I and B. V. 0031402043795 T-893 P.07/22 Opdracht-097 

. ZBUGR~~/CK~T!VXCATS/C~RTl~lCAT 
N~.(RO.): 000335457001 puxaaa~G-SU~P • Thy11enKrupp Stahl 

~ U.W-llllll Wlt'I 
~a..! 

PlSl'O-NH.. ~. 
~ 
~Wl"IWII 

.?J0MCB:253'7 Ill 02.os.01 
............ 

0004l'J5503 41. 96244 
B 02035375207 a 0203 5275213 

~Slilll · 4n11 ~ ~ OB£1MAT!RW.PROFUNGEN i-,;...:..----'-'---------..;.;.::_------~ l)OCUIIENT'ON MATUIAUl!ITI 
EN102°' 
EN10204 
EN1C204 MCB HBDERLAND B,V. 

J.V.~~~~iD~LAAN 59 
N~ 5555 XC VALl~~SWAARD 

. ' ,P()CUNENT DE CON'fflOLE D!8 MAmuAUX 
ABNAKMBPRUBPZBUGNIS 3.1 B 
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MATBRIAL, HBAT-NO., MANOFACTURING/BAMPLE-NO, =d~= 
MATRRI~L, NO. PB COUL2£,NO. D~ PABRlC~TICN/D'RPROUVBTTB 

PROBBSZUSTAND 
STAT. 
BTAT 

0 o o 5 •VillGt:tii:Tfi:'t 
QUBNCHBD AND TBMPBRBO 
RJVENOE 

fROBlUJI.A<U ( IS'r) 
POSlT (IS,:') 
POStT CISl') 

Ol01•LA$NGS ~orv oa~RF~A~CK~ 
1.0NQ, WO'-' a 
LONO. TETB S 

040L QD2R ~o~v o~~~v~i~CHE 
TllARS. TOPS, 
'fJU.1118 • TRT~ 8 •. 

0601kQU3R PUSS OBiRPLABCHB 
'l'RANS • lW'l''l'OM S 
TRANS. PISO S 

AI.T&RUNG 
AGBD 
VIBILLE 

OOOO•UNGBALTBR.T 
NO'l' AG8D 
NON VIBitLE 

OD 06 •UWGIA!iTlHlT 
NOT .AG"O 
:tto?f v:ur: .n, i:. JI 

PROBENFORM ZUGVZRSUca 
TYPB "l'l!WSlLJ TSS'l' 
TYPI BSSAI DB TRAC?IO~ 

0002•11,ACHZUG 
rLAT TBNSlLB TBST 
iFROUVBTTB ~LATB DE ~•2CHtN2MlNT 

PROBBNYOflM JCBltB.SCltLAG 
TYPli: IMPACT TEST 
TYP~ E$SAl PE RESIL1£HCE 

0007•CRAJilJ:JY~ V 
CHARPY· V 
CUAR.PY• V 
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A02 B E S C H E I N I G U N G 

A T T E S T A T I O N 
N O T ~ 0 F C O M P L I A N C E . 

A0S Established lnspecling body I A06 Purchaser WALDRAM, ZALTBOMMEL 
DH Final receiver WALDRAM, ZALTBOMMEL 

8021 Sleel grade 

A07.1 

A07.2 

803 Specinca- HEAT TREATMENT AS . PER CUSTOMER REQUIREMENTS 
lions 

I 
801-899 Product description 

809 B10 B11 B12 
Item Quant Thickness Width 
No. 

MM 
01 1 11,99 X 2554 
02 1 25,00 X 3000 
03 1 40,00 X 2500 
*** 3 

C1 0-C29 Tensile test 
BOS B07 B17 BOS 

Item Roi.plate/ PE Reference condition 
No. Test No. 

01 15127 
02 15128 
03 15129 

C40-C49 Impact test 
809 807 B17 805 
Item Roi.plate! PE Reference condition 
No, Test No. 

,,. 01 15127 
02 15128 
03 15129 

........ -...., 
( 

B14 804 B13 
Length Mass Dellvery 

theoretical condition 

:-: 9144 
x 5200 
z 3800 

KG 

C01 CO2/ C03 
C01 Temp. 

GR.C 

K4 Q RT 
K4 Q RT 
K4 Q RT 

C01 CO2/ C03 
C01 Temp. 

GR.c· 

K4 QO -40 
K4 QO -40 
K4 QO -40 

2198 A 
3062 A 
2983 A 
8243 

C10 C11 

N/MM2 
RP02 REH 

939 
957 

955 

C41 
Specfmenwldlh 

, .. ,,,...·-~ 

No. 

No. 
2003.34212/RW 

B07 
Rolled plate No./ 
Test-No. 

15127-01 
15128-01 
15129-01 

C12 C13 
A 
¾ 

RM LO=SD 
962 17,0 
990 16,4 

1003 16,7 

C4D C44 
Type of Testing method 
specimen 
CHP-V 
CHP-V 
CHP-V 

I 
A09 Advice or dispalch NoJ 

Dale or dispalch 

118602-14.10.03 

B16 
Customer reference 

228903/01 
228904/01 
221570/01 

C45 C42 
Individual values 
AV=J 

AV 92 60 
AV 50 65 
AV 50 52 

DILLINGER HUTTE 

A0B/ Manufaclurers order/ 
A03 Certificate No. 

271099-N0l 

C43 
Average 
Value 

65 72 
61 59 
47 50 

Sheel 

1/ ... 

~~~,~ 
AG der Dillinger HUttenwerke 
Postfach 1580, D-66748 Dillingen/Saar 
Inspection department 

Dale 2 8 . 10 . 0 3 
- \ 

i.-~ d 01 
I 
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