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1. PRODUCT DESCRIPTION
The MK system is a product designed for building structures with high load-bearing capacity, normally used in civil
engineering.
Its main feature is its versatility: gantry structures, carriage-type structures, tunnel-type structures, load bearing
structures or shoring systems, horizontal and vertical formwork, formwork supporting structures, climbing brackettype structures, façade protection structures and structures for other similar solutions can be configured using this
product.
The common component used in all these solutions is the beam named MK WALER. Its thoughtful design and a
suitable combination of accessories, both specific and common to other ULMA Construction products, make it
possible for the MK system to provide such different configurations.

Thanks to its system of designed joints and depending on the requirements that need to be met, the MK SHORING
system can provide the following:


Types of falsework based on the solution needed:

Depending on the application requiring a solution, 2 types of falsework can be set up:



-

Shoring Towers

-

MK PROP

Types of falsework based on the magnitude of the loads:

Depending on the load level required in the application, 2 types of falsework can be set up:



-

MK-360 Shoring System

-

MK-150 Shoring System

Types of falsework based on the type of connection between walers:

Regardless of the solution required in each application, different forms of falsework can be set up based on the type
of connection between walers:
-

Continuous Connection

-

Modular Connection

A module is defined as a unit that can be lifted and is made up of walers, connectors and bracing components. An
independent tower is made up of a base module or lower screw jacks, one or several central modules and a head
module or upper jacks.
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A continuous connection allows joining two walers to make up a longer unit or module. This type of connection
occurs within a module and is more common in towers that can be handled in one piece because of their height.
A modular connection will be used at the ends of the tower modules and will allow connecting the independent
modules to each other with “end-plate joints”. Usually this type of joint is justified where it is not possible to assemble
the tower in one go due to volume, height, weight, etc.
For each joint used in the tower configuration, the tower’s height increases by 375 mm.

Continuous connection

Modular connection
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1.1. MK-360 SHORING SYSTEM
This shoring is modular in its conception and has a great load bearing capacity. Depending on its height,
configuration, wind conditions and lateral forces, it can withstand up to 360 kN at the head.
Its main application focuses on GANTRY SHORING SYSTEM solutions, as falsework both for the solutions that use
trusses and those that use profiles.
The most common tower set-ups comprise braces and diagonals every 2 and 1.5 m. The smaller the spacing between
braces, the higher the load bearing capacity of the tower. Another important feature of this shoring system is that
the base of the tower must be anchored to be able to reach the specified loads. It can be used both as an independent
tower and as part of a system of linked towers.
It is fitted with safety items such as handrails, platforms, access ladders between them, etc. that can be used
throughout the whole tower.
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1.2. MK-150 SHORING SYSTEM
Depending on its height, configuration, wind conditions and lateral forces, this shoring can reach a load bearing
capacity of up to 150 kN at the head.
Its configuration is simpler than that of the MK-360 SHORING SYSTEM. Although the towers can be linked, its most
common use is in the form of an independent tower. For this reason, the tower is closer to the continuous connection
concept.
In most cases, the tower’s capacity is limited by the adjustable jack. They are not normally anchored at the base, and
the adjustable jack is directly used for formwork striking.
Its main application focuses on lower falsework for beams or slabs, prefabricated beams or on bridge construction,
to build vehicles passages combined with other types of shoring.
It has the same access and safety items as the MK-360 SHORING SYSTEM (platforms, handrails and ladders).
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1.3. MK PROP
This is a prop based on the shoring components (MK-360 and MK-150). Hence towers can be linked in one direction.
The load limitations of this prop are determined by the WALER’s buckling.
It is mainly used for supporting beams and slabs in abutment areas, as well as in cases where the support area at the
base is too small for placing a tower. The MK prop must always be laterally anchored to a fixed item (abutment, pier,
etc.) to give the unit stability.
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2. COMPONENTS AND ACCESSORIES
2.1. GRAPHICAL DESCRIPTION
Item
number

Weight
(kg)

1990104
1990105
1990106
1990107
1990163

6.0
7.5
9.1
10.7
97.6

Name

Item
number

Weight
(kg)

1990503

27.4

LONGITUDINAL JOINT MK

1990395

6.5

ORTHOGONAL JOINT MK

1990504

25.9

HEAD JOINT MK

1990594

34.2

ADJUSTABLE HEAD MK

1990300

15.0

M D40 AXIAL JOINT MK

1980120

1.10

PIN D40x85

MK-120 WALERS AND PROFILES

1990209
1990211
1990213
1990215
1990217
1990219
1990221
1990225
1990229
1990233
1990237
1990239
1990245

1990200

0241690

29.4
35.4
41.9
48.3
54.3
60.5
68.6
80.9
93.4
107.6
120.1
126.3

0.46

0.17

PROFILE MK-120/0.5
PROFILE MK-120/0.625
PROFILE MK-120/0.75
PROFILE MK-120/0.875
PROFILE MK-120/7.875

WALER MK-120/1.125
WALER MK-120/1.375
WALER MK-120/1.625
WALER MK-120/1.875
WALER MK-120/2.125
WALER MK-120/2.375
WALER MK-120/2.625
WALER MK-120/3.125
WALER MK-120/3.625
WALER MK-120/4.125
WALER MK-120/4.625
WALER MK-120/4.875
WALER MK-120/5.625

SPACER TUBE MK-120/52

Name
JOINTS AND BASE-POST-HEAD ACCESSORIES



BOLT M16x90 DIN-931-8.8


9023102
0241600

0.03

0.04

SAFETY PIN D7x50

NUT M16 DIN-934-8.8
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Item
number
1990590
1991458

Weight
(kg)
1.5
5.2

AXIAL NODE M D20 MK
AXIAL NODE M 2-D20 MK

0241690

0.17

BOLT M16x90 DIN-931-8.8

0241600

0.03

NUT M16 DIN-934-8.8

0242460

0.30

Name

Item
number
0242010

Weight
(kg)
0.30

BOLT M20x100 DIN-931-8.8

0242016

0.50

BOLT M20x160 DIN-931-8.8

0242000

0.06

NUT M20 DIN-934-8.8

Name

BOLT M24x60 DIN-933-8.8

BRACES AND DIAGONALS

0242400

0.11

NUT M24 DIN-934-8.8

1990501

8.6

HALF-WAY CONNECTOR MK-120

1990608
1990613
1990618

2.7
4.5
6.2

HORIZ. BRACE MK 1/800
HORIZ. BRACE MK 1.5/1300
HORIZ. BRACE MK 2/1800

1990611
1990615

6.1
8.3

DIAGONAL MK 1x1/1100
DIAGONAL MK 1x1.5/1508

1990619
1990622

10.1
12.2

DIAGONAL MK 1.5x1.5/1818
DIAGONAL MK 1.5x2/2201

1990625

17.2

DIAGONAL MK 2x2/2525

1990600

2.9

HORIZONTAL DIAGONAL HEAD MK

JOINTS AND BRACING ACCESSORIES

1990513

3.8

U MAIN AXIS MK

1990521

3.8

U SECONDARY AXIS MK

1990421

2.7

U SECONDARY AXIS END MK

10




SYSTEM
MK SHORING SYSTEMS

Item
number
0252070

Weight
(kg)
0.28

0250000

0.03

Name
PIN E20x70

Item
number
1960450

Weight
(kg)
2.3

TOOLKIT CASE

1990550

40.2

JACK MK 360

1990530
1990551
1990552
1990553

115
161
207
253

JACK WALER MK 0.5/1000
JACK WALER MK 1/1500
JACK WALER MK 1.5/2000
JACK WALER MK 2/2500

1990565
1990561
1990562
1990563

48.5
109
137
164

BRACING WALER MK 500
BRACING WALER MK 1/1500
BRACING WALER MK 1.5/2000
BRACING WALER MK 2/2500

0242460

0.30

BOLT M24x60 DIN-933-8.8

Name

COTTER PIN R/5

JOINTS AND SHOE-HEAD ACCESSORIES
E PUSH-PULL PROPS
1960210
1960100
1960110
1960115
1960130
1960125

10.6
14.1
18.8
24.1
33.4
38.1

PUSH-PULL PROP E 0.51-0.75
PUSH-PULL PROP E 0.75-1.05
PUSH-PULL PROP E 1-1.55
PUSH-PULL PROP E 1.51-2.2
PUSH-PULL PROP E 2.15-2.75
PUSH-PULL PROP E 2.7-3.3

0252070

0.28

PIN E20x70

0250000

0.03

COTTER PIN R/5

1940172
1940197
1950129
1940196
1940144
1950130
1940146
1950112

9.5
10.8
12.3
13.3
14.5
16.5
18.0
19.5

VM20 BEAM / 1.9
VM20 BEAM / 2.15
VM20 BEAM / 2.45
VM20 BEAM / 2.65
VM20 BEAM / 2.9
VM20 BEAM / 3.3
VM20 BEAM / 3.6
VM20 BEAM / 3.9

1960375

0.81

WALER-VM20 CLAMP 2T

VM BEAMS
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Item
number
0242400

Weight
(kg)
0.11

0262050
0262051

28
53

Name
NUT M24 DIN-934-8.8

Item
number
0260006

Weight
(kg)
1.8

2211225

16.8

TOE BOARD 4000x200x50

1990570

0.85

HANDRAIL HEAD MK

2211156

9.6

HANDRAIL POST 1.5

0121000

7.2

HANDRAIL POST 1.2 WOOD

Name
JOINT CLAMP 16/70

WEDGE JACK 42T
WEDGE JACK 100T

HEAD SAFETY PLATFORM

1990515

37.7

JACK MK 150

1990595

23.5

CENTERING PLATE MK

1990525

4.5

TWO-WAY HEAD MK

0605220
0605225
0605620
0005055

234
327
310
581

HEB-300/2 W/STIFFENERS
HEB-300/2.5 W/STIFFENERS
HEB-400/2
HEAD BEAM HEB-400/2.4
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Weight
(kg)
2.9
2.4

6.9

Name
HANDRAIL SOCKET D50
HANDRAIL SOCKET MK/D50

Item
number
0230000

Weight
(kg)
0.33

0230005

0.56

Name
WING NUT 15

FIX ANCHOR DW15

HANDRAIL SUPPORT VM

No treatment
ACCESS LADDERS AND PLATFORM
2125148
1861122

0.39

PANEL BOLT

7238000

0.73

PLATE NUT 15

1.2

RIGHT ANGLE COUPLER 48/48


2125147

1.3



SWIVEL COUPLER 48/48

ANCHORAGE SYSTEM
0263507

20.0

HYDRAULIC MANUAL JACK MG-20TN

1990654

13.7

HYDRAULIC MANUAL JACK 30 TN



0230150

2.2

TIE ROD 15/1.5

0261000
0261001

1.2
2.7

BASE PLATE 100x100x15 (D22)
BASE PLATE 150x150x15 (D22)

2125288
2125289
2125290
2125291
2125647
2125249
2125648
2125250
2125251
0200600

1.8
3.7
5.5
7.0
8.7
11.4
12.1
14.6
18.0
20.0

TUBE 48/0.5
TUBE 48/1.1
TUBE 48/1.6
TUBE 48/2.1
TUBE 48/2.6
TUBE 48/3.1
TUBE 48/3.6
TUBE 48/4.1
TUBE 48/5
TUBE 48/6
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Item
number
0333008
0333009

Weight
(kg)
19.6
27.1

0005416

1.8

Name
LADDER C2.1
LADDER C3.1

1.6

LADDER FIXER

0333011

1.6

LADDER HANGER

0333012

13.1

LADDER PROTECTION

19.7
25.7

Weight
(kg)
18
5

0337001

2.5

LADDER EXT. ARM

0337002

0.3

LADDER FIXER FLANG

0337015

1.6

LADDER-TUBE 48 FIXER

0337050

5.5

LADDER-WALER FIXER U

Name
BACK PROTECTION
BACK PROTECTION RING

T-500 LADDER CLAMP

0333010

0337000
0337005

Item
number
1857170
1857180

LADDER 2800
LADDER 3640
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Item
number
0241260
9056900
0240830
9056401

Weight
(kg)
0.07
0.02
0.02
0.01

0337010

1.3

0337020

0337025

0337030

1.7

0.5

12.7

Name
BOLT M12X60 DIN933 8.8
HEXAG NUT M12 DIN985 8C
BOLT M8x30 DIN933 8.8C
HEXAG NUT M8 DIN985 8C

Item
number
0337035

Weight
(kg)
4.9

0337055

0.52

LADDER FIXER HOOK

0919125

0.3

HATCH HINGE

0919126

0.2

HATCH HANDLE

9371398

0.012

SCREW 5x25 DIN-7505-B

2067035
2067048
2067043

12.5
17.3
20.6

EXTENDING PLATFORM 1-1.6
EXTENDING PLATFORM 1.5-2.35
EXTENDING PLATFORM 2-2.7

Name
TUBE 48 LADDER SUPPORT

LADDER BASE 60x25

LADDER COUPLING FLANGE

LADDER INT. SPIGOT

METALIC TRAPDOOR 70x60
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Item
number
2127716
2127715
2127714
2127713

Weight
(kg)
11.7
15.0
18.0
21.0

0260500

1.60

Name
PLATFORM 1.5
PLATFORM 2
PLATFORM 2.5
PLATFORM 3

WALL BRACING PLATE D48x150
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2.2. DESCRIPTION OF THE ITEMS
All Bolt fastenings henceforth specified as:


M20. Indicate Bolt M20 DIN 931-8.8 + Nut M20
DIN 934-8



the central row.

M16. Indicate Bolt M16 DIN 931-8.8 t + Nut M16
DIN 934-8



All the walers begin with a 20 hole on both ends of

M24. Indicate Bolt M24 DIN 931-8.8 +Nut M24
DIN 934-8 + Two washers 24 DIN125

2.2.2. LONGITUDINAL JOINT MK
This part allows joining 2 WALERS longitudinally,
always within a module. It is fastened by twelve bolts
M16x90.


2.2.1. WALERS MK-120
This item is common to all applications. Its main
feature is its double row of holes, used for the
different connections required.

2.2.3. MK ORTHOGONAL JOINT
It is used to join up to three walers to each other
It is made up of two UPN-120 profiles facing each
other. The size of the outer holes of the waler is 17.

perpendicularly and in the main load plane. The joint
with the WALER uses four Bolts M16 in the D17 holes.

These holes are separated by 62.5 mm in both
directions. On the other hand, the central row
alternates 20 holes and 45.5 mm wide slots.

It is also used to join two walers to each other
longitudinally end to end. In this case, each WALER is
joined using six Bolts M16 in the D17 holes.

The gap between the waler holes is 62.5 mm for the
outer row and 125 mm for the central row.
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2.2.4. HEAD JOINT MK

2.2.6. PIN E20x70

This part is used to join different tower modules. It is

This is a connecting element for DIAGONALS,

joined to the waler using six Bolts M16x90. Four Bolts

HORIZONTAL BRACES. Each pin has an R-5 mm cotter

M24x60 are used for joining 2 head joints to each

pin.

other or to any other item.

2.2.7. HALF-WAY CONNECTOR MK-120
This part allows placing 2 diagonals and 1 horizontal
brace in the main plane in any intermediate point of
an MK WALER. It is fastened to the WALER using two
Bolts M20x100.
2.2.5. ADJUSTABLE HEAD MK
This part is placed at the top end of the tower. It allows
extra adjustment, since it has several holes. (The
maximum adjustment that it allows is 312.5 mm in
62.5 mm intervals.) It is joined to the waler using six
Bolts M16x90. Four Bolts M24 are used to join it to
any other item.
2.2.8. U MAIN AXIS MK
This part allows placing 2 diagonals and 1 horizontal
brace, giving continuity to the structure in the main
plane. As a result, it can be used with the MK
LONGITUDINAL JOINT or the HALF-WAY CONNECTOR
MK-120, fastening to either of these parts using two
Bolts M20x160.
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2.2.9. U SECONDARY AXIS MK
These items join the HORIZONTAL BRACES and the
DIAGONALS to the structures in the secondary plane.
Two Bolts M20x100 are used in the joint with the
WALER. The Pin E20X70 is used in the joint with the
HORIZONTAL BRACES AND DIAGONALS.
Two Pins E20x70 are used for its assembly.
2.2.11. DIAGONALS MK
These

items

brace

the

walers,

ensuring

the

perpendicularity of the tower and diagonally bracing
the modules.
An important feature of these joints is that they allow
reaching the waler axis, which results in high loadbearing capacity bracing.

2.2.10. HORIZONTAL BRACES MK

The length L refers to the length of the tube. The name
also indicates the distance AxB in metres between the

These items ensure the horizontal distance between

walers and horizontal braces. The case with the 1x1.5

the walers of a tower. They can be distinguished from

diagonal is given as an example: Diagonal MK

DIAGONALS because they are black D48 tubes.

1x1.5/1508 (1990615).

The length L refers to the length of the tube. The name
also indicates the distance A in metres between the
walers.
The case with the 1 m brace is given as an example:
Horizontal Brace MK 1/800 (1990608).
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The 50x50x4 tube is used for diagonal lengths below
2200 mm, and 70x50x4 from then on.
Two Pins E20x70 are used for its assembly.
2.2.12. HORIZONTAL DIAGONAL HEAD MK

Push-Pull Prop range from 2.2

This item allows placing a standard diagonal as a
horizontal diagonal, diagonally bracing the horizontal
plane of the tower.

2.2.14. AXIAL NODE M D20 MK
This item is placed at the end of the waler and, using
a E20x70 pin, it allows jointing said waler to any item
that has a hole of the same size (Waler, bracing U
profiles, etc.).

It is joined to one of the MK-120 WALERS using two
It is fastened to the WALER using two Bolts M16. The
Pin E20x70 is used in the joint with the HORIZONTAL

BOLTS M16x90 and to the other using one PIN
E20x70.

BRACES AND DIAGONALS.

2.2.15. JACK MK 360

2.2.13. E PUSH-PULL PROPS

This vertical adjustment component is placed at the

These are used on the head of the tower, in the
adjustment module. In those cases requiring bracing
whose dimensions cannot be obtained using standard
diagonals.

base and head of the MK 360 SHORING towers. It
allows adjusting by 200 mm. It must be mounted onto
a Jack waler by means of four Bolts M24x60. This item
must be duly greased for its correct use.

The range of E PUSH-PULL PROPS available is the same
as in other systems, and their features depend on
which push-pull prop is used in each case.

The jacks must be greased before use.
Push-Pull Prop range up to 2.2
The jacks CAN NOT bear tension.

20
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placed on its narrow side or two VM or a waler (120
and 180) on its wide side.

joined to each other using an end joint to create a
continuous profile. Said joint uses eight Bolts
M24x60. The other items or accessories used on the
profile are screwed using four Bolts M24x60.

The plate has two nipples on its bottom part, which
are used as a guide to position the part on the
component onto which it is mounted.

2.2.19. CENTERING PLATE MK
2.2.17. BRACING WALER MK

This plate centres the load on the tower posts. It is

This item helps create a rigid frame at the base or head

joined to the other items with four Bolts M24x60.

of the tower. It is joined to the other items with four
Bolts M24x60.

2.2.18. TWO-WAY HEAD MK
This plate is placed on the head of the MK-150 towers
(directly over the Jack, end joint or MK Adjustable
head). It serves as a lateral guide and support for the
horizontal formwork system. A timber beam can be

2.2.20. JACK MK 150
This part is placed at the base and head of the MK150 SHORING towers or MK props. It allows adjusting

21
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by 200 mm. It is joined to the other items with four
Bolts M24x60.

The Jacks must be greased before use.
The jacks CAN NOT bear tension.

2.2.21. HANDRAIL HEAD MK
It is the element that allows placing D48 tubes as a
handrail at any point of the WALER. It is fastened by
two bolts M16.
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3. ASSEMBLY, USE AND DISMANTLING
3.1. TECHNICAL ASSEMBLY INSTRUCTIONS. BASIC ASSEMBLY
ULMA Construction places different technical assembly instructions at its clients’ disposal for the assembly of the MK
Shoring, depending on the needs and particular features of each project.
These documents are available for clients via our commercial and assembly network, which will provide the most
suitable instruction document at all times, depending on the needs expected and agreed upon for each project.

3.1.1. Base frame assembly for MK-360 SHORING SYSTEM
To assemble the base frame of the MK-360 SHORING SYSTEM:


The JACK WALER is placed with the JACKS fastened with bolts and nuts M24.



The BRACING WALERS are placed on the JACK WALERS, fastening them using bolts and nuts M24.
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The BRACING WALERS or JACK WALERS can also be fastened to each other using nuts and bolts M24,
to produce linked towers.

 The unit is adjusted in the desired position and direction with the aid of the topography and the
JACK.
-

The ANCHORAGE PROFILES (MK WALERS) are joined to the TIE RODS that had previously been placed
on the footing.
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3.1.2. Assembling the standard Module for the MK-360 SHORING SYSTEM
-

First the module’s POSTS are assembled. To achieve this, the HEAD JOINT MK, HALF-WAY CONNECTOR
MK-120 and U SECONDARY AXIS MK parts are placed on the WALER.

-

The HORIZONTAL BRACES and DIAGONALS are placed on the previously assembled MAIN JOINTS and
END PLATES, fastening them with PINS E20x70.
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-

All or part of this assembly is raised and positioned parallel to another previously assembled unit,
which has the HORIZONTAL BRACES AND DIAGONALS. These are joined to the lifted unit by means of
PINS E20x70.

-

-

The rest of the DIAGONALS that will make up the module of this tower are assembled.

The HORIZONTAL DIAGONALS are placed.
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3.1.3. Placing the platforms and handrails on the MK-360 SHORING SYSTEM
If the assembly drawings indicate that the module must incorporate SAFETY HANDRAILS and PLATFORMS, these are
placed before lifting the unit.
The PLATFORMS can be made in different ways:
-

Using BRIO PLATFORMS directly on the horizontal braces: The platform is placed directly on the horizontal
braces, without the need for any supplementary part.

-

Using BRIO PLATFORMS directly supported by the D48 tube: The tube is fastened with a 48 COUPLER directly
to the HANDRAIL HEAD. This HEAD is joined to the opening of the WALER at the point indicated in the drawings
using nut and bolt M16.
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Using BRIO PLATFORMS with BRIO-MK JOINTS: The design of the BRIO-MK joint makes it possible to screw it
to the two sides of an MK-120 waler. It is screwed onto one of the sides using four bolts M16. The length of
the bolt may vary, depending on whether the joint is fastened to a single profile or to the two profiles that
make up the waler.

BOLT M16x90 DIN-931-8.8

BOLT M16x140 DIN-931-8.8

On the other side of the waler, the joint is fastened with only two bolts M16x90 DIN-931-8.8.

Once the BRIO-MK joint is fitted onto the waler, the double spigot can be screwed onto it and BRIO standards
can be assembled facing upwards. Only bolt it in the bottom part of the BRIO-MK steerable collar; the holes
do not align on the top part.

1. Waler MK-120
2. BRIO-MK joint
3. Double spigot
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Using VM BEAMS and plywood: To generate this type of platforms, an Axial Node M 120 MK is placed on one
end of the waler. It is screwed on using two bolts M16. The unit comprising the waler and joint is pinned to
the tower post. The platform is cantilevered on the outside of the tower. It is supported by a push-pull prop E.

For the HANDRAIL, D48 TUBES are used, joined using HANDRAIL HEADS and COUPLERS 48. The HEAD is fastened to
the WALER using bolts and nuts M16.
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3.1.4. Lifting the standard Module for the MK-360 SHORING SYSTEM
The regulation auxiliary lifting means are placed on the assembled module, and the module is positioned vertically
with the aid of the mechanical load lifting device.

The liftable module is placed on the supporting base profiles and fastened using bolts M24.
The levelling must be checked again after positioning the first module.
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Unless other means outside the tower are provided for the location of platforms, the last module may use the working
platform for the subsequent fastening of the head frame.
The regulation auxiliary lifting means are removed.

31




SYSTEM
MK SHORING SYSTEMS

4. SOLUTIONS
The different types of solutions that can be produced using the MK SHORING system are presented below.

4.1.6.

4.1.3.

4.1.8.

4.1.1.

4.1.
4.1.5.
4.1. MK-360 SHORING SYSTEM
4.1.1. TOWER CONFIGURATION IN MODULES
4.1.2. CONTINUOUS TOWER CONFIGURATION
4.1.3. LAST ADJUSTABLE MODULE
4.1.4. PLACEMENT OF DIAGONALS IN TOWERS
4.1.4.1. PLACEMENT OF HORIZONTAL DIAGONALS
4.1.5. BASE SOLUTION
4.1.5.1. BASE ANCHORAGES
4.1.6. HEAD SOLUTION
4.1.7. STRIPPING OF THE TOWER
4.1.7.1. STRIPPING FROM THE BASE OF THE TOWER
4.1.7.2. STRIPPING FROM THE HEAD OF THE TOWER
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4.3.
4.2.

4.1.2.

4.1.6.

4.1.10.

4.1.8. SOLUTION FOR HEIGHTS
4.1.8.1. EXAMPLE OF TOWER OF 14 m
4.1.8.2. EXAMPLE OF TOWER OF 22 m
4.1.9. LINKED ASSEMBLIES
4.1.10. PLATFORMS AND ACCESSORIES
4.2. MK-150 SHORING SYSTEM
4.3. MK PROP

4.1.9.

4.1.4.
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4.1. MK-360 SHORING SYSTEM
4.1.1. Tower configuration in modules
The tower is configured in modules to be able to assemble and lift it by parts. The module can be assembled
independently, and its dimensions and weight shall be suitable to the handling means used on the construction site.

The modules are joined to each other using head joints. This type of joint facilitates assembly.
The following modules can be produced using standard diagonals:
POSSIBLE HEIGHTS

POSSIBLE WIDTHS

-

Multiples of 2 m in height: 2 [m]; 4 [m]; 6 [m].

-

Multiples of 1.5 m in height: 1.5 [m]; 3 [m]; 4.5 [m]; 6 [m].

The possible tower widths are:
1 m; 1.5 m; 2 m.
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Post configurations
Each post consists of 1 MK WALER and 2 HEAD
JOINTS. Although they can have different lengths,
standards are multiples of 2 and 1.5 m. Each HEAD
JOINT adds 187.5 mm of length. (For example: The

SYSTEM
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4.1.2. Continuous tower configuration
In this configuration type, several walers are joined to
each other using the longitudinal joint to make up the
central frame of the tower.

2 m post uses the WALER MK-120/1625  0.1875 m
+ 1.625 m + 0.1875 m = 2 m.)
The connecting element is the BOLT M16x90 DIN-9318.8. (Each BOLT has a nut M16.)

Configuration of entire modules
Once the posts have been put together, the whole

The “added length” criterion is the same as with head
joints. That is, this joint adds 375 mm longitudinally.

modules are built.
Each module has 4 posts. They are joined to each
other using DIAGONALS and BRACES. The connecting
element is the PIN E20x70.

This type of solution is mainly conceived for towers
that are smaller in height in order to facilitate
assembly. In such cases, the entire tower can be
assembled in one go. The standard diagonals are the
same as in the case of towers with head joints.
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The range of tower heights that can be built with this
combination is, in principle, the same as with HEAD
JOINTS. The limit is the crane’s load-bearing capacity.
As before, height differences are eliminated using the
adjustment module.

4.1.3. Adjustable or adjustment module
In order to be able to access all required heights, one
module (usually the last module of the tower) must be
a module that can be adjusted. The ADJUSTABLE
HEAD MK component is the one that makes this
adjustment possible.
This adjustment is effected using the ADJUSTABLE
HEAD MK on the top part of the Waler used to make
up the tower, whether the latter is Modular or
Continuous in nature.
E push-pull props are used as diagonals on the
adjustable modules. Since the height of the module is
adjustable, the diagonal must also be adjustable.
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4.1.4. Placement of diagonals in towers
Diagonals are placed in each plane of the tower in the
shape of a “Z” or zigzag from the base to the head of
the tower. At the same time, if the planes of the tower
were to be spread out (as shown in the figure), the
diagonals of all the planes must follow the same
direction.
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The name of the diagonal indicates the dimension
between the tower joints (always indicating the
shortest dimension first).
To get an idea of the length of the diagonal, subtract
0.25 m from the theoretical distances used for
calculation.
Diagonal (a x b)

The following table contains the standard diagonals
and horizontal braces used in towers.
Tower Width

a

b

WIDTH

1

1.5

1m

1

1

WIDTH

1.5

1.5

1.5 m

1.5

2

WIDTH

2

1.5

2m

2

2
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Example of placement of diagonals in a 6 m standard module for the different tower widths, as well as the two
vertical bracing options (every 1.5 m or 2 m).


6 m Module / Horizontal braces every 1.5 m



6 m Module / Horizontal braces every 2 m
(In the case of 1 m wide modules, the spacing between horizontal braces shall be 1 m to avoid excessive
angles for the diagonals.)
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4.1.4.1. Placement of horizontal diagonals
As a general rule, it is necessary to place horizontal
diagonals in each module, with a diagonal on its top
part, leaving the bottom part without a diagonal.

4.1.5.1.

Base anchorages

MK walers resting on the base of the tower are used
as anchorage. Through these walers pass the tie rods
from the footing (two DW 15 tie rods for each tower
post) at the specified distances.
For this, it is necessary to place two “Horizontal
Diagonal Heads”, together with the corresponding
diagonal.

4.1.5. Base solution
The base of the tower must be a rigid frame
containing a height adjustment system levelled by
means of jacks or wedges. If JACKS are used as the
vertical adjustment system, these are always joined to
JACK WALERS.
In turn, this rigid frame ensures the anchorage of the
tower to the ground.
The most common solution for the base consists in
creating said frame by supporting the BRACING
PROFILES with the JACK WALERS:
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be mounted onto the jacks, and the load distributing
profile rests on said component. Finally, the profiles
required for distributing the load to the four tower
posts are placed.

If the base is made up of jack waler and bracing waler,
the anchorage is placed on the jack waler at the
distance indicated in the figure.
If the base is made up of bracing walers only, it is
necessary to calculate the bracing profile under the

4.1.7. Tower striking

forces of the anchorages according to the project.

Various options exist for striking the tower. This
process must be carried out carefully, taking into

If the tower measures 1 m, the anchorage is effected

account a striking order for the different posts.

from outside.
Due to project variations and innumerable factors
influencing this process, it is impossible to set a series
of general rules applicable to all cases. Therefore, a
tailored study will be required for each project.

4.1.7.1.

Striking from the base

Two possible alternatives for striking from the base
are envisioned.
A) The first option is using a hydraulic jack operating
4.1.6. Head solution
A rigid frame is created at the head of the tower using
the same profiles as those at the base. The jacks that
are used for the final height adjustment are placed on
this frame. The load centring component shall always

between the footing and the tower base, thus
releasing the jack. In this case, it is necessary to take
into account that the hydraulic jack can ONLY bear
loads on the JACK WALER and at a distance of
250 mm from the standard. The beam is reinforced at
this point for said purpose. For stability reasons, in the
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case of a rectangular tower the jack waler shall be
placed on the wide side of the tower.
4.1.7.2. Striking from the head
As with the base, two striking options can be
envisioned for the head.
A) The first option is using a hydraulic jack. This jack
operates between the jack waler and the load
distributing profile, thus releasing the jack. In this case,
it is necessary to take into account that the hydraulic
jack can ONLY bear loads on the JACK WALER and at
a distance of 250 mm from the standard. The beam is
reinforced at this point for said purpose.
B) The second striking option from the base is using
wedge jacks as an adjustment device. They are placed
on the base in order to be able to subsequently strip
by operating on them directly. In this case, since jacks
are not used, the rigid frame of the tower base can
only be created with bracing profiles. For this solution,
anchorages are placed on the bracing walers, and they
must be checked against the anchorage loads
according to the project.

It should be noted that, in this case, the wedges must
not be assembled parallel to each other. Instead, the
axes of said wedges must alternate in order to prevent
problems with the stability of the base.
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This is the reason why these two profiles must be
parallel at the head.

B) The second striking option consists in using wedge
jacks. They are placed between the load distributing
beam and the top profile or main profile, through
which the load reaches the tower.
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4.1.8. Solution for heights
There is more than one assembly option for reaching a given height. The chosen option must take into account the
working load required for the tower, the availability of materials at the time or economic aspects of the different
potential solutions.
In general, it can be said that all potential solutions have the following in common:

-

-

TOWER BASE, which is adjustable (it is fitted with jacks). (Example of Habitual Solution)

o

Jack: 115 to 315 [mm] (200 mm adjustment)

o

Jack waler: 250 [mm}.

o

Bracing waler: (not always placed on the jack waler) 100 [mm].

TOWER HEAD, also adjustable and made up of: (Example of Habitual Solution)

o

Jack: 115 to 315 [mm] (200 mm adjustment}

o

Jack waler: 250 [mm}.

o

Bracing waler: (not always placed on the jack waler) 100 [mm].
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-

CENTRAL MODULES

The modules made up of walers are placed in the central area of the tower. These allow adjusting the shoring
to the desired height. Depending on the requiring working load for the tower, those modules may be
configured as follows:

- Configuring modules proportional to 1.5 [m].
STANDARD modules proportional to 1.5 [m]: (6 m, 4.5 m, 3 and 1.5 m module)

- Configuring modules proportional to 2 [m].
STANDARD modules proportional to 2 [m]: (6 m, 4 m, and 2 m module)
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-

END ADJUSTMENT MODULE

This module incorporates a standard waler (lengths every 0.5 m) + an adjustable head (312.5 mm
Adjustment). Together with the adjustment of the upper and lower jacks, this module ensures that all heights
required at the construction site can be reached.

Following are examples of adjustment modules for towers with horizontal braces every 1.5 or 2 m. In some
cases, such as the last module that appears in each series of images shown, the adjustment module may be
the same in either case.
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4.1.8.1. Example of a 14m tower
This example shows two 14 m towers with different solutions, thus obtaining different load-bearing capacities for
each tower.

HEAD

575

575

CENTRAL STANDARD MODULE

(6000 + 4000)

(6000 + 4500)

ADJUSTMENT MODULE

2875

2375

BASE

550

550

14,000 mm

14,000 mm

TOTAL HEIGHT
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4.1.8.2. Example of a 22m tower
This example shows two 22 m towers with different solutions, thus obtaining different load-bearing capacities for
each tower.
HEAD

593.75

593.75

CENTRAL STANDARD MODULE

(6000 x 3)

(6000 x 3)

ADJUSTMENT MODULE

2812.5

2812.5

BASE

593.75

593.75

22,000 mm

22,000 mm

TOTAL HEIGHT
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4.1.9. Linked assemblies

4.1.10. Platforms and accessories

The different MK joints allow placing horizontal braces

There are several options for placing platforms and

and diagonals in any direction that is orthogonal to

accessories. The most common ones are discussed in

the waler. This allows assembling linked towers, with

this guide.

more than two legs, in the two structural planes.
This type of assembly would involve linked towers, or

4.1.10.1. Installing Platforms.

packed falsework instead of towers, allowing placing

BRIO standard platforms with the dimensions of the

an unlimited number of posts with different distances

tower can be placed directly on the horizontal braces

with respect to each other (a very useful solution in

(D 48.3 Tube) or by placing a tube with those features

cases where the load is not equally distributed, and

on another level different to the braces.

more posts are desirable in one area than in another).
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Another equally valid option would be to install
platforms made up of timber beams on horizontal
walers (a useful solution in the case of cantilevers).
4.1.10.2. Installing Handrails.
Tubes and couplers are used for installing handrails at
any point of the waler where no horizontal item has
previously been placed.

As discussed in section 3.1.3, platforms can also be
assembled using BRIO-MK joints.
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4.2. MK-150 SHORING SYSTEM
In this case, the optimal tower height is about 12 m.
Thus, generally, this applies to continuous tower
assembly (see section 4.1.2). The BASE and HEAD
tower modules are replaced by jacks MK 150, and the
rest of the solutions can be taken verbatim from the
previous sections.
Striking is by operating directly on the jacks, without
the need for hydraulic jacks.

4.3. MK PROP
Maximum adjustment in the arrangement shown (1025 mm)

The MK WALER may also be used as a prop. The
solution for the prop’s upper head uses the HEAD
JOINT MK or the ADJUSTABLE HEAD MK.
An MK prop is basically an MK-150 shoring tower
post, so it can be braced in any plane using the same
items as in the other shoring systems. This props can
be braced in this way to other props or fixed structures
such as abutments, nearby already built walls…
The adjustment of the jacks and adjustable heads on
both ends allow a total adjustment of up to 1025 mm
with the same waler dimensions.

Example of different arrangements for the same Prop height
(using Walers with different dimensions)
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5. SYSTEM PERFORMANCE
5.1. FEATURES OF THE MAIN ITEMS
5.1.1. Features of the WALER MK-120

z

y

120

52
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The technical features of WALERS MK 120 (for loads at the SLS) are:
MRdyy = 21.33

[kN m]

Maximum y-y axis permissible bending moment

VRdzz = 118.2

[kN]

Maximum y-y axis permissible shear force

MRdzz = 6.3

[kN m]

Maximum z-z axis permissible bending moment

5.1.2. Checking of bracing components


Horizontal braces and diagonals

The working loads (SLS) of the horizontal braces and diagonals used to stiffen the towers are the following:

STRUCTURAL COMPONENT
< 2200 mm 50 x 50 x 4 TUBE
> 2200 mm 70 x 50 x 4 TUBE
Ø 48 x 3.1 brace

COMPRESSION (SLS)
In accordance with the
calculation program
check
In accordance with the
calculation program
check

TENSION (SLS)
30 kN
20 kN

The pin E20x70 used for joining the bracing items is intrinsically checked for said values.
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If the horizontal braces are used to support the working platforms, their working loads are as follows:

R

BRACE LENGTH



C

1m

DISTRIBUTED LOAD (SLS)
17 kN/m

COMPRESSION (SLS)
10 kN

1.5 m

5.8 kN/m

10 kN

2m

2.6 kN/m

10 kN

E Push-pull props

Working loads (SLS) under compression for E push-pull props, based on their length:

WORKING LOADS (COMPRESSION) FOR E PUSH‐PULL PROPS (kN)
Push‐pull prop E
Push‐pull prop E
Push‐pull prop E
Push‐pull prop E
0.51‐0.75
0.75‐1.05
1.00‐1.55
1.51‐2.20
L [m]

Working
L [m]
load [kN]

Working
load [kN]

L [m]

Working
load [kN]

L [m]

Working
load [kN]

0.50

90*

0.75

90*

1.00

87.8

1.50

72.6

0.55

90*

0.80

90*

1.05

86.3

1.55

71.0

0.60

90*

0.85

90*

1.10

84.9

1.60

69.4

0.65

90*

0.90

90*

1.15

83.4

1.65

67.8

0.70

90*

0.95

89.2

1.20

81.9

1.70

66.2

0.75

90*

1.00

87.8

1.25

80.4

1.75

64.6

1.05

86.3

1.30

78.9

1.80

63.0

1.35

77.3

1.85

61.4

1.40

75.7

1.90

59.9

1.45

74.2

1.95

58.3

1.50

72.6

2.00

56.6

1.55

71.0

2.05

55.3

2.10

53.9

2.15

52.4

2.20

51.0
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Push‐pull prop E

Push‐pull prop E

Push‐pull prop E

2,15‐2,75

2,70‐3,30

3,25‐4

L [m]

Working load
[kN]

L [m]

Working load
[kN]

L [m]

Working load
[kN]

2.15

87.8

2.70

71.2

3.25

56.7

2.20

86.6

2.75

69.8

3.30

55.5

2.25

85.0

2.80

68.3

3.35

54.4

2.30

83.5

2.85

66.9

3.40

53.3

2.35

81.9

2.90

65.6

3.45

52.2

2.40

80.3

2.95

64.2

3.50

51.2

2.45

78.7

3.00

62.9

3.55

50.1

2.50

77.2

3.05

61.6

3.60

49.1

2.55

75.7

3.10

60.3

3.65

48.1

2.60

74.2

3.15

59.1

3.70

47.2

2.65

72.7

3.20

57.8

3.75

46.2

2.70

71.2

3.25

56.7

3.80

45.3

2.75

69.8

3.30

55.5

3.85

44.4

3.90

43.6

3.95

42.7

4.00

41.9

*Values limited by the Pin E20x70, where the tension working load is limited by the pin and is
90 kN.
5.1.3. Waler bolted joint
6 bolts and WALER MK joint, working load (SLS)
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5.1.4. Features of the VM20 BEAM
The technical features of the VM20 BEAM are:
Mper = 5

[kNm]

Maximum permissible bending moment

Qper = 11

[kN]

Maximum permissible shear force

EI = 450

[kN m2]

Stiffness (EI)

5.1.5. Plywood Features
Given the diverse range of PLYWOODS in the market, a handbook has been produced, which collates all the
mechanical features of this type of PLYWOODS. For further information, refer to the said handbook.
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5.1.6. Features of the JACK WALER
The jack waler has been designed so that striking is by supporting the hydraulic jack at a distance of 250 mm from
the jacks. These areas are duly stiffened for this purpose.

The technical features of JACK WALERS MK (for loads at the SLS) are:
MRdyy = 175.4

[kN m]

Maximum y-y axis permissible bending moment

VRdzz = 523.6

[kN]

Maximum y-y axis permissible shear force

MRdzz = 137.8

[kN m]

Maximum z-z axis permissible bending moment

The following diagrams show the limits of the bolted joint (SLS):


Bolts quality 8.8:
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5.1.7. Features of JACK MK 360
The working loads of the Jack MK 360 are the ones indicated in the following table. It displays the possible
combinations of vertical load (V) and horizontal load (H) for different jack extensions.

5.1.8. Features of JACK MK 150
The working loads of the Jack MK 150 are:
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5.1.9. Load distributing profiles (transversal and longitudinal)
It is necessary to check the values of the load distributing profiles used, based on the configuration and loads in each
case. Special attention must be paid as to whether or not the support areas must be stiffened at certain points. For
more information, please refer to the profile guide.

5.1.10. Features of the BRACING WALER
The technical features of BRACING WALERS MK (for loads at the SLS) are:
MRdyy = 53.86

[kN m]

Maximum y-y axis permissible bending moment

VRdzz = 109.3

[kN]

Maximum y-y axis permissible shear force

MRdzz = 58.2

[kN m]

Maximum z-z axis permissible bending moment

The following diagrams show the limits of the screwed joint (SLS):


Y-Y axis / Quality 8.8 bolts

57




SYSTEM
MK SHORING SYSTEMS

5.2. MK SHORING SYSTEM LIMITS
The most common configurations have been analysed to define the working loads on the MK shoring system. The
working loads for different tower widths (1 m, 1.5 m and 2 m) and a depth of 2 m common to all cases have been
obtained. This is the most unfavourable scenario, with the largest of the possible areas exposed to the wind.
At the same time, the most typical vertical bracing options for the solutions used on site have been analysed: placing
horizontal braces every 1.5 m and 2 m. In the case of 1 m wide modules and vertical bracing every 2 m, the horizontal
brace is doubled to avoid excessive angles for the diagonals.
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Two load hypotheses have been considered based on the construction phase.

FREE-STANDING TOWER
Phase prior to concrete pouring and during concrete pouring. The concrete has not yet set. It does not have enough
consistency to withstand the horizontal forces acting on the bridge. The system is modelled as being free-standing.
The following forces are considered:


Self-weight.



Working load (Concrete weight + formwork weight + live loads).



Geometric imperfections.



Horizontal load: 1% of the vertical load.



Service wind load on the tower. (Wind pressure q = 0.2 kN/m2.



Service wind load on the formwork.

TOP RESTRAINED TOWER
Phase subsequent to concrete pouring. The concrete has set, having reached enough consistency to withstand the
horizontal forces acting on the bridge. Therefore, the system has been modelled as a top restrained tower, restricting
displacement both in the longitudinal direction and in the transverse direction.
The following forces are considered:


Self-weight.



Working load (Concrete weight + formwork weight + live loads).



Geometric imperfections.



Horizontal load: 1% of the vertical load.



Maximum wind load. (The pressure corresponding to maximum speed is calculated)



-

Maximum basic wind speed.

-

Return period of 5 years, considering a duration of the construction work shorter than 3 months.

-

Terrain category corresponding to category III.

The wind load on the formwork is not considered. Said load will be borne by the already hardened concrete.
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5.2.1. MK-360 SHORING SYSTEM
SPACING BETWEEN HORIZONTAL BRACES:1.5 m

Height [m]
6
9
12
15
18
21
24

WORKING LOAD (S.L.S.) IN HEAD PER POST
FREE STANDING
TOP‐RESTRAINED
b =1m
b = 1,5 m
b =2m
b =1m
b = 1,5 m
b=2m
278
303
316
335
342
346
252
288
303
329
338
343
229
272
291
322
334
341
202
254
277
312
331
339
176
235
263
301
323
333
151
216
248
288
314
325
128
197
233
274
304
317

SPACING BETWEEN HORIZONTAL BRACES: 2 m

Height [m]
6
8
10
12
14
16
18
20
22
24

WORKING LOAD (S.L.S.) IN HEAD PER POST
FREE STANDING
TOP‐RESTRAINED
b = 1 m (*)
b = 1,5 m
b =2m
b =1m
b = 1,5 m
b=2m
285
264
275
346
290
294
268
254
268
343
290
294
251
245
261
339
290
294
235
235
253
332
290
294
218
225
245
323
288
294
201
215
237
314
287
292
185
205
229
304
284
290
167
194
221
293
276
286
149
184
213
281
274
284
133
172
205
268
264
278

(*) For 1 m wide towers, 1 m spacing between horizontal braces has been considered.
The working loads shown in the tables are illustrative. It is necessary a specific calculation for each project.
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5.2.2. MK-150 SHORING SYSTEM
SPACING BETWEEN HORIZONTAL BRACES: 1.5 m

Height [m]
3,0
4,5
6,0
7,5
9,0
10,5
12,0

WORKING LOAD (S.L.S.) IN HEAD PER POST
FREE STANDING
TOP‐RESTRAINED
b =1m
b = 1,5 m
b =2m
b =1m
b = 1,5 m
b =2m
117
122
125
148
148
148
113
120
123
142
145
146
108
116
120
142
145
146
101
111
116
141
143
144
96
106
112
139
142
143
89
102
108
133
137
139
84
98
104
130
134
136

SPACING BETWEEN HORIZONTAL BRACES: 2 m

Height [m]
4
6
8
10
12

WORKING LOAD (S.L.S.) IN HEAD PER POST
FREE STANDING
TOP‐RESTRAINED
b = 1 m (*)
b = 1,5 m
b =2m
b =1m
b = 1,5 m
b =2m
113
120
124
147
148
148
104
116
120
142
143
144
96
110
115
139
143
144
87
104
111
133
137
140
79
98
105
127
134
136

(*) For 1 m wide towers, 1 m spacing between horizontal braces has been considered.
The working loads shown in the tables are illustrative. It is necessary a specific calculation for each project.
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5.2.3. MK PROP
The data shown below are merely illustrative. They are valid for a rough first estimate. It is necessary to check
the props in each application.
PERMISSIBLE VALUE (F value for SLS) FOR THE MK PROP

The limiting component up to a height of 4 m is the Jack (150 kN). From this height up, it is the buckling of the
prop’s own waler, in accordance with the values in the table above.
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fastenings, etc. must be checked before and after

6. CONDITIONS OF USE

the adverse weather event.
 Before stripping-dismantling, check that all critical

6.1. GENERAL CONDITIONS OF USE

components of the structure are present (ties,

6.1.1. General aspects

etc.). Otherwise, the structure must be corrected

 The instructions of the Construction Project and

before stripping-dismantling.

the Occupational Safety and Health Plan, as well

 Before stripping-dismantling, check that no loose

as of other applicable technical and/or safety

materials remain on the structure (e.g. on working

requirements for the construction site, must be

platforms) which could fall to the ground.
 The following measures must be taken to prevent

followed at all times.
 Work must be performed by qualified persons and

access by users and other individuals to the

under the supervision of a competent person.

structure while the structure and its surroundings

 Personnel must comply with the instructions for

are not in suitable condition for use (e.g.

use of all work equipment used (refer to the

unfinished assembly, missing collective protection,

manufacturer or supplier handbook).

access restricted to authorised workers, access

 To carry out the works, regulation auxiliary

forbidden

to

individuals

not

involved

in

equipment and the relevant means of protection,

assembly/dismantling during these operations,

preferably collective protection equipment, must

etc.): signs, physical barriers, etc.
 Users or third parties accessing parts of the

be used.
 Personal protective equipment to be used must

structure that are not fitted with all the collective

include, as a minimum: Hard hat, safety footwear,

protection measures to prevent the risk of falling

gloves and tool holder belt. However, the use of

must

further personal protective equipment must be

equipment to avoid said risk.

use

appropriate

personal

protective

 The purchaser or renter of the structure shall

considered, where appropriate.
 Impacts on platforms or boards must be avoided
(jumping, abruptly setting down loads, etc. is

provide all the necessary instructions its users for
its correct use.
 Any alterations to the structure must be carried

forbidden).
 If work is being carried out in the vicinity of high-

out under the supervision of a qualified person

voltage power lines, non-live work must be carried

and must comply with the instructions of the

out wherever possible. If this is not possible,

manufacturer or supplier.

appropriate

measures

accordance

with

the

must

be

relevant

in

 The purchaser or renter must periodically check

reference

the assembled structure to verify the condition of

taken

critical components and identify any removal or

regulations.
 Under adverse weather conditions, working with

modification of components of the structure by
users or third parties.

the materials must be avoided.
 In the presence of strong winds, loads and objects
must be removed from the platforms, and the
stability

of

all

ties,

meshes,

platform
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6.1.2. Additional aspects for shoring
6.1.2.1. Assembly of the MK shoring system
 The intended area for assembly must be clearly
beaconed and marked to prevent those not
involved in assembly from entering this area.
 The tightening of the nuts and bolts between the
different components, as well as the correct
positioning and tightening of the push-pull props
must be verified.
 The correct tightening of the ties, nuts, round

6.1.2.2. Dismantling of the MK Shoring System
 The condition of the shoring must be inspected
before dismantling to see if there are any
structural and/or tying items missing.
 It must be ensured that there are no loose items
at the top if the procedure is to be performed by
crane.
 It must be ensured that there are no workers
vertically below the dismantling area and nearby.
 Special care must be taken to ensure the stability

couplers and anchorage plates, as well as any

of the structure during the dismantling process.

additional items that are tied to the ground, must

 No materials are to be stored on the platforms

be verified.
 Before placing a new assembly at the concrete

during dismantling. All materials must be lowered
as the dismantling process proceeds.

pouring point, make sure the previous assembly is
properly tied.
 Do not leave any item partially assembled.

6.1.2.3. Concrete pouring

 The ground's load bearing capacity must be

 The maximum loads and hydrostatic pressures of

ensured for the loads in the conditions of use to

the system must be respected (in accordance with

which it will be subjected and for weather

the instructions and calculations).

conditions, adopting the necessary measures
(surface cleaning, concrete footings, etc.).
 In the case of heavy loads, a geotechnical report
must be carried out and the contractor must
calculate the foundation dimensions accordingly.
 In special foundation cases, a foundation project
must be drawn up, with blueprints and annexes
containing the calculations used.
 The stability of the shoring must be ensured, tying
components in accordance with the project and/or
standard configuration.
 If any product is spilled on the platforms, it must
be cleaned up immediately.
 Materials must not accumulate on the platforms;
only those necessary for the work being carried
out are to be on them.

 The state of the shoring must be monitored during
concrete pouring, stopping this operation if any
incident is detected.
 Concrete must be poured in layers with a uniform
thickness between 30 and 45 cm.
 Pouring the concrete from the lowest possible
height, never exceeding 2 m, is recommended if
this is not done through a duct, chute or another
accessory. Pour the concrete as near as possible to
the base, centring on one point and without
pouring it directly on the parts that will receive it.
 If the concrete is poured using a concrete pouring
bucket, special care must be taken not to strike
the parts that will receive the concrete with said
bucket and not to exceed the load limit of the
crane.
 Avoid splashing the concrete, so as to prevent the
appearance of stains caused by this.
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 The compaction or vibration system must be
suitable to allow working with the concrete

6.2. TRANSPORT, HANDLING AND
STORAGE

correctly.
6.2.1. General aspects
6.1.2.4. Concrete curing and formwork stripping
 Before starting the stripping process, the concrete
must have a minimum strength to avoid loss of
concrete mass near the surface, since both the
surface appearance and the concrete strength and
its durability could be affected.
 The curing time must be increased if there are low
temperatures or air currents which could cause
rapid drying out of the surface.
 Formwork stripping of the various on-site
construction components must be carried out
observing the same time interval. This is justified
from the point of view of the quality of the
concrete surface, given that the surface colour is
determined by the time during which it remains
isolated from the outside.
 When proceeding to strip the formwork, the
presence of persons in the vicinity must be
avoided.
 Once the assembly has been stripped, if it will not
be used again, it should be rested upon frames for
cleaning and dismantling.

 Make sure that you are informed of the risks and
preventive measures in the workplace.
 The instructions of the workplace manager must
be followed.
 Good communication between the workers
involved in the operations must be ensured.
 Do not use work equipment if you are not
authorised to do so and/or do not have the specific
training and information required to do so.
 Keep yourself at a sufficiently safe distance from
mobile work equipment (forklifts, lorries, cranes,
construction site machinery, etc.) and from areas
where there is a risk of falling materials.
 Under no circumstances must people remain
beneath or in the path of elevated loads.
 Parts must not receive impacts or be crushed
during transport, handling and storage.
 Load materials in suitable containers (pallets,
boxes, etc.) or in strapped and properly wedged
bundles, i.e. tie up bundles so that the strap does
not break and the bundle is stable.
 The straps must be placed with the necessary
pressure to prevent both displacement of the load
and deformation of the parts, if necessary
protecting the parts with protectors.
 When cutting the strap of the bundles, position
yourself on one side and use gloves and goggles
(there is a risk of entrapment by the material and
of cuts due to the expansion of the strap when
released).
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6.2.2. Transport
 Ensure the stability of the load, following the
instructions of the carrier (uniform distribution,
fastening with auxiliary items, etc.).
 When opening the cargo trailer or container of the
transport vehicle, stand away from the potential
path of any parts that may fall out.

 Follow the instructions of the person with specific
training who manages the work equipment.
 The load must be lifted smoothly, avoiding sudden
movements with it.
 For operations that entail complex or dangerous
manoeuvres or in cases where the crane operator
does not have visual control of the entire trajectory
of the load, the handling operations will be guided
by a banksman,who will communicate with the
crane operator using predefined coded signals.

6.2.3. Handling
6.2.3.1. Manual handling of loads
Among others, the following ergonomic principles
must be observed:
 Do not make sudden movements.
 Before lifting the load, examine it to identify any
sharp corners, dirt, etc. and decide which is the

 When it is necessary to guide the load, items such
as ropes must be used, which enable the load to
be guided from a distance. The load must never
be guided using the hands if there is any item in
the vicinity capable of causing entrapment
between the load and said item. Swinging and/or
unexpected movement of the load could lead to a
serious accident.

best place to hold it according to its shape, weight
and volume.
 When starting to lift the load, separate your feet
by a distance equal to shoulder-width and crouch
bending your knees, not your back.
 For loads that are heavy or difficult to handle use
mechanical means and/or request the help of
other worker(s).

6.2.4. Storage
 Proper storage of parts is essential for their
preservation in good condition.
 Whenever possible, the parts shall be stored in a
place protected from atmospheric and aggressive
agents to prevent their deterioration.
 It is desirable for parts of the same type and
dimensions to be placed in units designed
specifically for them (wire crates, pallets, boxes,

6.2.3.2. Mechanical handling of loads
 Use lifting equipment that complies with the
applicable regulations and is suitable for the
operation.
 Check that the slings, cables and other fasteners
are in good condition each time they are used.
 After placing the lifting accessories and before
starting the lifting operations, retreat to a
sufficiently safe distance from the load and from
other materials that may be affected.

etc.).
 The

stability

of

stacks

must

be

ensured,

considering, among other aspects, the following:
-

Load bearing capacity of the ground.

-

Ground level differences.

-

Levelling of the bundles.

-

Support of the bundle or container.

-

Robustness of the bundles.

-

Condition of the strap.

-

Condition and capacity of the containers
used.
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Do not stack full containers on top of empty

-

For more information, consult ULMA Construction.

or half-empty containers.
External agents (wind, risk of impacts, etc.).

-

6.3.3. Instructions for the inspection of equipment

6.3. INSPECTION AND MAINTENANCE

with

CE

marking

marketed

by

ULMA

Construction

6.3.1. General aspects
 ULMA is responsible for supplying the product,
either for sale or for rent, in suitable condition for
use.
 From the moment of delivery, the responsibility for
correct use, inspection and maintenance of the

Equipment with CE marking marketed by ULMA
Construction

must

be

checked

following

the

instructions in the Instruction Manual for the specific
equipment.



supplied product is passed onto the purchaser or
renter. Any products not in proper condition for
use due to breakage, missing components,
deformation, etc. must be removed from service..
 For the use, inspection and maintenance of the
product, special attention must be paid to the
following aspects:
-

Items that affect the safety of people.

-

Items made of aluminium, as this material is
more

vulnerable

to

damage

regarding

welding and deformation (where applicable).
 Parts that have undergone deformation or
breakage as a consequence of overuse on site and
are thus no longer considered valid for use
because this damage entails a risk of accident for
workers handling the material, or a risk of failure
or collapse of the shoring tower, must be removed
from service.

6.3.2. Instructions for the revision of lifting items
with the CE marking of ULMA Construction
Before each use, it is necessary to check the condition
of items with CE marking. If they do not comply with
the specifications, they must be removed from service.
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7. LEGAL REFERENCES
 Council Directive 89/391/EEC of 12 June 1989 on the introduction of measures to encourage improvements in
the safety and health of workers at work.
 Council Directive 89/654/EEC of 30 November 1989 concerning the minimum safety and health requirements for
the workplace.
 Council Directive 89/656/EEC of 30 November 1989 on the minimum health and safety requirements for the use
by workers of personal protective equipment at the workplace.
 Council Directive 90/269/EEC of 29 May 1990 on the minimum health and safety requirements for the manual
handling of loads where there is a risk particularly of back injury to workers.
 Council Directive 92/57/EEC of 24 June 1992 on the implementation of minimum safety and health requirements
at temporary or mobile construction sites.
 Council Directive 92/58/EEC of 24 June 1992 on the minimum requirements for the provision of safety and/or
health signs at work.
 Council Directive 89/655/EEC – Council Directive 95/63/EC – Directive 2001/45/EC of the European Parliament
and of the Council of 27 June 2001 amending Council Directive 89/655/EEC concerning the minimum safety and
health requirements for the use of work equipment by workers at work.
 Directive 2002/44/EC of the European Parliament and of the Council of 25 June 2002 on the minimum health
and safety requirements regarding the exposure of workers to the risks arising from physical agents (vibration).
 Directive 2003/10/EC of the European Parliament and of the Council of 6 February 2003 on the minimum health
and safety requirements regarding the exposure of workers to the risks arising from physical agents (noise).
 Directive 2006/42/EC of the European Parliament and of the Council of 17 May 2006 on machinery, and
amending Directive 95/16/EC (recast).
Standards:
 EN 12812. Falsework. Performance requirements and general design.
 EN 12811-1. Temporary works equipment. Part 1: Scaffolds. Performance requirements and general design.
 EN 12811-2. Temporary works equipment. Part 2: Information on materials.
 EN 12811-3. Temporary works equipment. Part 3: Load testing.
 EN 13374. Temporary edge protection systems. Product specifications, test methods.
 EN 74-1. Couplers, spigot pins and baseplates for use in falsework and scaffolds. Part 1: Couplers for tubes.
Requirements and test procedures.
 EN 74-2. Couplers, spigot pins and baseplates for use in falsework and scaffolds. Part 2: Special couplers.
Requirements and test procedures.
 EN 74-3. Couplers, spigot pins and baseplates for use in falsework and scaffolds. Part 3: Plain base plates and
spigot pins. Requirements and test procedures.
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