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Foreword

This Malaysian Standard was developed by the Working Group on Tubular and Prefabricated
Scaffolding under the authority of the Industry Standards Committee on Building, Construction
and Civil Engineering.

With the substantial construction activities envisioned, the importance of the use of
contemporary scaffolding cannot be ignored. Tubular and Prefabricated Scaffolding, currently
being used widely in Malaysia, is one of the contemporary categories of scaffolding which can
be assembled and dismantled speedily, transported and handled effortlessly.

This Malaysian Standard is the second revision of MS 1462-1, Prefabricated scaffolds -
Specification for steel frame scaffoldings.

Major Modification in this revision are as follows:

a) incorporation of members, “global bracing system”, “side protection/guardrail” and “toe
board” in Table 2;

b) incorporation of new clause 10;
C) replacement of Figure H1 with new figure and incorporation of clause H1;
d) addition of annex P and incorporation of members “clamp” in Table 2;

e) incorporation of members, “cross brace”, “joint pin”,
protection/guardrail” in Table 2; and

global bracing system”, and “side
f) Revision of figure 3 and additional note.

This Malaysian Standard consists of the following parts, under the general title Metal
Scaffolding:

Part 1: Prefabricated scaffolds - specification for steel frame scaffolding

Part 2: Tubular (tube and coupler) scaffolds - Section 1: Specification for steel tubes

Part 2: Tubular (tube and coupler) scaffolds - Section 2: Specification for aluminium tubes

Part 2: Tubular (tube and coupler) scaffolds - Section 3: Specification for steel and aluminium
couplers, fitting and accessories

Part 3: Prefabricated scaffolds - Section 1: Specification for steel and aluminium modular
system scaffolding

Part 4: Temporary works equipment - Section 1: Performance requirements and general
design”

Part 4: Temporary works equipment - Section 2: Information of materials*

iv © STANDARDS MALAYSIA 2021 - All rights reserved
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Foreword (continued)

Part 4: Temporary works equipment - Section 3: Load testing”*

Part 5: Mobile access and working tower made of prefabricated elements — Materials,
dimensions design loads, safety and performance requirements*

Part 6: Temporary installed suspended scaffolds and access equipment*

This Malaysian Standard cancels and replaces MS 1462:2012, Metal scaffolding - Part 1:
Prefabricated scaffolds - Specification for steel frame scaffolding (First revision).

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.

*Under deliberation

© STANDARDS MALAYSIA 2021 - All rights reserved v
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Metal scaffolding - Part 1: Prefabricated scaffolds - Specification for
steel frame scaffolding
(Second revision)

1 Scope

This Malaysian Standard applies to steel frame working scaffoldings used as temporary
structures on which persons work and which provide support for the materials used in building,
construction, maintenance, repair and demolition works. This standard does not cover the
usage of steel frame scaffoldings as structural shoring.

2 Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative reference (including any amendments) applies.

MS 1462-2-1, Metal scaffolding - Part 2: Tubular (tube and coupler) scaffolds - Section 1:
Specification for steel tubes

MS 1705, Hot-rolled carbon steel strip and sheet of commercial and drawing qualities

ISO 2178, Non magnetic coating on magnetic substrates - Measurement of coating thickness:
Magnetic method

ISO 1461, Hot dip galvanized coatings on fabricated iron and steel articles - Specifications and
test methods

ISO 2409, Cross-cut test

ISO 7253, Determination of resistance of neutral salt spray

ISO 4628-3, Paints and varnishes - Evaluation of degradation of coatings - Designation of
quantity and size of defects, and of intensity of uniform changes in appearance - Part 3:
Assessment of degree of rusting

ASTM A769, Specification for electric resistance welded structure shapes

JIS A8951, Tubular steel scaffolds

JIS G3101, Rolled steel for general structure

JIS G3131, Hot rolled mild steel plates, sheets and strips

JIS G3444, Carbon steel tubes for general structural purposes

JIS G3505, Low carbon steel wire rods

© STANDARDS MALAYSIA 2021 - All rights reserved 1
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JIS G5702, Blackheart malleable iron castings

JIS G3452, Carbon steel pipes for ordinary piping

3 Terms and definitions

For the purposes of this standard, the following terms and definitions apply.

3.1 arm lock

A member connecting two vertical posts or legs together for rigidity.

3.2 base plate (including adjustable base plate)

A plate for distributing the load from a vertical post in the case of metal scaffoldings.
3.3 bay

In relation to any scaffolding, this refers to the space between the planes of any two adjacent
frames.

3.4  bracket

A cantilever unit attached to a scaffold, supporting a working platform for workmen only.
3.5 catwalk or tread board (working platform and decking)

A platform for supporting workmen or materials.

3.6 clamp

A device used for connecting two tubes.

3.7 cross brace

An element incorporated diagonally in a scaffold for stability.

3.8 frame scaffolding

Scaffoldings manufactured in such a way that the geometry of the scaffold is pre-determined
and the relative spacing of the principal members are fixed.

3.9 horizontal frame

A horizontal component connecting the horizontal members of two vertical frames, providing
stiffness to a horizontal plane.

3.10 joint pin

A connector for joining two frames vertically.

2 © STANDARDS MALAYSIA 2021 - All rights reserved
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3.11 ledger

A longitudinal horizontal supporting member.

3.12 lift

In relation to any scaffolding, this refers to the vertical distance between the base of the scaffold
and the first joint or level at which a platform is constructed or the vertical distance between
any two consecutive joints.

3.13 sole plate (plank)

A member required for distributing the load from the base plate to the supporting surface.
3.14 U-head (optional)

A U-shaped member with a threaded bar/ threaded tube and adjusting nut, designed to fit inside
a vertical post, for distributing the load from the upper structure (i.e formwork) as shown in
figure 5. The use of U-head as adjustable base is prohibited.

3.15 vertical post or leg (vertical tube)

A member used as a vertical support or column in a scaffold for transmitting a load to the ground
or rigid support.

3.16 wall tie

A member providing rigid anchorage for frame scaffoldings.

3.17 side Protection/ guard rail

Set of components forming a barrier to protect people from the risk of falling.

3.18 toe board

Top edge at least 150mm above the adjacent level of the working platform area to retain
materials as shown in figure 6.

4 Materials

4.1 Manufacturing

The tubes shall be manufactured from steel complying with JIS G3444 or equivalent. Other
steels may be used provided the composite frames meet the performance tests requirements.

4.2  Material protection
The steel tubes shall be protected against corrosion by either

a) hot-dip galvanising in accordance with Annex A, or

© STANDARDS MALAYSIA 2021 - All rights reserved 3
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b) painting, for which the specifications and testing methods relating to corrosion
resistance and adhesion are specified in Annex B.

4.3 Accessories
All scaffolding accessories shall be manufactured from material in accordance with JIS G3444
or equivalent. Where the designs call for the use of materials not normally covered by JIS

G3444, the fabrication and treatment of such components shall be strictly in accordance with
the manufacturer's recommendations and shall meet the performance test requirements.

4.4  Manufacturing method
The manufacturing method of members and accessory metals shall be as follows:

a) the processing and machining of materials shall be carried out so as not to generate the
decrease of strength due to warping, twisting etc; and

b) the steel tube shall be free from defects such as bending, indents, cracks, etc in
accordance to relevant JIS standards or equivalent as specified in Table 2.

4.5 Quality

The quality of the materials used shall comply with the requirements given in Table 2.

5 Dimensional tolerance requirements

5.1  Tolerances
The height and width of vertical frames shall comply with the tolerances given in Table 1.

Table 1. Tolerances for height and width of vertical frames

For height (mm) For width (mm)
1.0 1.0

5.2 Member and fittings

The dimensions of each member and its associated fittings shall comply with the tolerances
given in Table 2.

4 © STANDARDS MALAYSIA 2021 - All rights reserved
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Arm
lock
Vertical _
post or leg ﬁ Reinforcement
(vertical =i /member
tube)
Cross brace

Sole plate
(plank)

Adjustable base
plate

NOTE. Attention is drawn to the fact that the above drawing is included in this specification for the purpose
of illustrating the terms used, and is not intended to show design details. The shape shown is not to be

regarded as part of the specification.

Figure 1. A typical scaffolding assembly
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Figure 2. Components of a frame scaffolding
Guardrail (Tube) Diagonal brace (Tube)
Guardrail post —r =\ === s s s s e e '-/ ------- [==
Arm lock 1 Nwantie
N
Frame : : Wall tie
scaffolding /
L/ p 'A
Cross :f E
brace
Horizontal brace 1 E
(tube) at every -
4 lifts interval b LIFT
Adustabis e R S - SR - SR o RIS & 2 *
s & —d
e plate BAY Side elevation Typical section

NOTE: Wall tie to be installed at every minimum of 2 lifts and 3 bays.

Figure 3. Typical frame scaffolding layout
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All dimensions are in millimeters unless otherwise stated
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Figure 4. Adjustable base plate
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34 L

- Length of threaded bar, L

3/4 L

Length of threaded bar, L

(Minimum =

150mm)

4L

10

All dimensions are in millimeters unless otherwise stated

Jack handle nut

Stopper

+——Non threaded bar——=+

{ by fillet weld/ notch )

Type 1
120+
U-plate Hole @&10mm
(minimum)
6 mm fillet weld all

round

Threaded bar

Jack handle nut

Type 2

Figure 5. Types of U-head
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All dimensions are in millimeters unless otherwise stated
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Figure 6. Side protection or guard rail and toe board

6 Testing
6.1 System performance test

When tested in accordance with annexes C and D, a minimum effective height of scaffold
system, same type of frame, shall be 5m for each type of load test.

6.1.1 Load test on a 3-bay x 3-lift frame scaffolding system
6.1.1.1  Stiffness test

The test shall be conducted in accordance with Annex C1. After removal of the test load, the
member or structure shall be deemed to have adequate stiffness if all measured strains or
deflections show a recovery of at least 80%. If any of the measured strain or deflection values
does not show a recovery of at least 80% of the respective maximum values recorded during
the 2 hours under test load, the test shall be repeated.

The structure shall be considered to have sufficient stiffness provided the recovery after the

second test is not less than 90% of the respective maximum increase in strain or deflection
shown in the second test.

© STANDARDS MALAYSIA 2021 - All rights reserved 11
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6.1.1.2 Strength test

When tested in accordance with Annex C2, the structure shall be deemed to have adequate
strength if during the test, no part fails and if on removal of the test load, all measured strains
or deflection values show a recovery of at least 20% of the respective maximum values
recorded during the 2 hours under test load.

6.1.2 Lateral load test

6.1.2.1 Stiffness test

When tested in accordance with Annex D1, all measured strains or deflection values shall show
arecovery of at least 80% of the respective maximum values recorded during the 2 hours under
test load.

6.1.2.2 Strength test

When tested in accordance with Annex D2, the structure shall be deemed to have adequate
strength if during the test, no part completely fails and if on removal of the test load, all
measured strains or deflection values show a recovery of at least 20% of the respective
maximum values recorded during the 2 hours under test load.

6.2 Load test on the components of a frame scaffolding system

When tested in accordance with Annexes E to P, the frame scaffolding and its components

shall comply with the performance requirements given in Table 3. For each component, a
minimum of five random samples shall be used for the load test.

12 © STANDARDS MALAYSIA 2021 - All rights reserved
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Table 3. Load test requirements for the components of a frame scaffolding system

Component Load test requirements *) Method
of test
Vertical Vertical deflection of horizontal tube Annex E1
frame For any size of frame, the vertical deflection under a load of 9.8 kN shall not
exceed 10mm.
Compressive strength of vertical tubes Annex E2
Height of frame Average (kN) Individual frame (kN)
1800mm or lower 78.5 minimum 73.5 minimum
Exceeding 1800mm 73.5 minimum 68.6 minimum
Cross brace | Compressive strength Average : 8.0 kN Annex F
Individual : 7.3 kN
Horizontal Deflection and bending strength Annex
frame 1) The vertical deflection of any individual sample shall not exceed 10mm G1
2) Bending strength Average :5.4 kN
Individual :4.9 kN
Shearing strength of gripper fitting Average :19.6 kN Annex
(hook) Individual :17.6 kN G2
Catwalk Deflection and bending strength Annex H1
(treadboard) | 1) The vertical deflection of any individual sample shall not exceed 10mm
2) Bending strength Average : (width of catwalk in mm x 0.0108) kN minimum
Individual : (width of catwalk in mm x 0.0098) kN minimum
Shearing Average: (width of catwalk in mm x 0.0392) kN minimum Annex H2
strength of gripper Individual: (width of catwalk in mm x 0.0353) kN minimum
fitting (hook)
Deflection and ‘punching’ strength of expended metal Annex H3
1) The vertical deflection of an individual sample shall not exceed 10 mm.
2) ‘Punching’ Average : (width of catwalk in mm x 0.0108) kN minimum
strength Individual : (width of catwalk in mm x 0.0098) kN minimum
Adjustable Proof load test Annex J
base plate/ | When tested under a load of 59.8 kN, it shall not show any sign of distortion
U-head and the function shall not be impaired.
Arm lock The elongation of any sample shall not exceed 2 mm. Annex K
Maximum load  Average :6.3 kN minimum
Individual : 5.9 kN minimum
Wall tie Average : 9.8 kN minimum for both tensile and compressive loads. Annex L
Individual : 8.8 kN minimum for both tensile and compressive loads.
Bracket Slip test Annex M
1) For all types of brackets, no sample shall show a slip of more than 10mm.
2) Strength tests
2.1 Fixed type Average: 44.1 kN minimum
Individual: 39.2 kN minimum
2.2 Adjustable type Average: 25.5 kN minimum
Individual : 22.7 kN minimum
Cross brace | Strength Average : 6.3 kN minimum Annex N
pin Individual : 5.9 kN minimum
© STANDARDS MALAYSIA 2021 - All rights reserved 13




MS 1462-1:2021

Table 3. Load test requirements for the components of a frame scaffolding system

(continued)
Component Load test requirements *) Method
of test
Clamp Strength Annex P

1) The variation amounts shall respectively be 10 mm max.
2) The maximum load shall be not less than the following values:
(Cross type) Mean value
15.7kN
Minimum value
14.7kN

(Adjustable type) Mean value
10.8kN
Minimum value
9.8kN

)1 N = ( 1/9.8) kgf

7 Protection
7.1 External surface

The external surface of the steel tubes shall be supplied as hot-dipped galvanized or painted.
Prior to coating, sufficient cleaning by grit blasting or pickling is required.

7.2  Hot-dip galvanizing coating

Where steel tubes are protected by hot-dip galvanizing, the coating shall be in accordance with
Annex A.

7.3  Paint coating

Where steel tubes are protected by paint coating, the coating shall be in accordance with Annex
B.

8 Welding

8.1 Electric-resistance welding

Steel frame scaffoldings shall be manufactured by an electric-resistance welding process that
complies with ASTM A769 or an equivalent standard.

8.2 Welding requirements

The manufacturer shall comply with standard welding requirements, in addition to the following
conditions to meet the welding quality:

a) the correct welding current;

14 © STANDARDS MALAYSIA 2021 - All rights reserved
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b) the correct welding voltage;

C) the optimum welding speed;

d) the correct flow of shielding gas;

e) the correct size of core wire; and

f) the correct thickness of material.

8.3  Workmanship

Welding joints shall be visibly free from spatters, cracks, undercuts, pitting, degraded craters,

slag inclusion, blowholes or other welding defects that may affect the performance test
requirements.

9 Used and refurbished frame scaffolding system
9.1 Frame scaffolding component

The frame scaffolding components should be well maintained and free of appreciative
corrosion, crack, dent and bend.

9.2 Methods of maintenance and repair

The methods of maintenance and repair of refurbished or used frame scaffolding components
are as follows:

a) the external surface of any part of the components should be well protected by hot-dipped
galvanized or painted. If the external surface has been corroded or rusted, the external
surface protection should be re-do according to Clause 7;

b) if any crack on the welding has been found on any part of the components, it should be
re-welded according to Clause 8; and

C) if any part of the components has been bended or dented, they should be re-aligned to
original straightness of the components according to Clause 7.4, MS 1462-2-1.

9.3 Inspection of refurbished and used frame scaffolding

Samples of refurbished or used frame scaffolding components at a site should be well inspected
and their conditions recorded by a qualified personnel or competent scaffolder according to
Table 2, Clause 9.1 and Clause 9.2. An inspection report for maintenance and repair should be
kept.

9.4 Compliance of refurbished and used frame scaffolding

The refurbished or used frame scaffolding components should be tested and should comply

with the requirements according to Clause 4. The selection of sample for testing and sample
size or frequencies should be decided by the relevant authority.
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10 Marking

The members of prefabricated frame scaffoldings and its accessory metals shall embossed on
the body with the following information:

a) the manufacturer's name or mark; and

b) the year of manufacture, distinction of first or second half-year or mark thereof.
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Annex A
(normative)

Requirements and quality control of zinc coating

A.1  Scope and field of application

This annex specifies the quality of the zinc coating of hot-dipped galvanized steel tubes and
the tests for checking compliance with these requirements.

A.2 Characteristics of the coating
A.2.1  Appearance

The coating shall be uniform without gaps in the layer of zinc. It shall be free from spikes, which
may be removed mechanically.

A.2.2 Thickness of the coating

When tested in accordance with A.3.2, the thickness of the coating shall be not less than
25um. The thickness test shall be carried out on the outside only.

A.2.3  Continuity of the coating

The continuity of the coating shall be considered satisfactory if tubes having any visually
suspect spots meet the requirements of A.3.2.

A3 Testing

A.3.1  Appearance of the coating

The coating shall be examined visually and manually to ensure that it complies with A.2.1
A3.2 Thickness of the coating

A.3.2.1 Choice of the method

The coating thickness may be assessed by either the magnetic method or the gravimetric
method. If a particular method is not specified in the order, the choice of method shall be at the
option of the tube manufacturer or galvanizer.

A.3.2.2 Magnetic method

A.3.2.2.1 Principle

The thickness shall be assessed by measuring the influence of the zinc coating on a magnetic

field. The test should be conducted in accordance with ISO 2178.
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A.3.2.3 Gravimetric method
A.3.2.3.1 Principle
The thickness is assessed by measuring the mass of the zinc coating on a surface of known

area and calculating the average thickness of zinc.The test shall be conducted in accordance
with 1ISO 1461.
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Annex B
(normative)

Requirements and quality control of paint coating

B.1 Scope and field of application

This annex specifies the methods of testing and criteria for quality control of the protective paint
coating on the outside of steel tubes.

It is applicable to tubes immediately after painting and drying. The time and temperature should

be recorded. This Annex gives a test for corrosion resistance and a cross-cut test to determine
the adherence.

B.2 Characteristics of the coating

B.2.1 Corrosion resistance

When tested in accordance with B.3, the degree of corrosion shall not exceed 1% of the surface
area of the test specimen at the end of the minimum exposure time.

B.2.2 Adhesion

When tested in accordance with B.4, the detached surface shall not exceed 15% of the cross-
cut area: class 0 or 1 or 2 of Table B.1.
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Table B.1. Classification of test results

Class

Description

Appearance of surface of
cross-cut area from which
flaking has occurred
(Example for six parallel cuts)

The edges of the cuts are completely smooth;
none of the squares of the lattice are detached.

Detachment of small flakes of the coating at the
intersections of the cuts. A cross-cut area not
distinctly greater than 5% is affected.

The coating has flaked along the edges and/or at
the intersections of the cuts. A cross-cut area
greater than 5%, but not greater than 15% is
affected.

The coating has flaked along the edges of the
cuts in large ribbons and/or some squares have
detached partly/wholly. A cross-cut area greater
than 35%, but not greater than 65%, is affected.

11

The coating has flaked along the edges of the
cuts in large ribbons and/or some squares have
detached partly or wholly. A cross-cut area
greater than 35%, but not greater than 65%, is
affected.

Any degree of flaking that cannot even be
classified by classification 4.

B.3 Test for corrosion resistance

B.3.1 Principle

The test shall be conducted in accordance with ISO 7253.

B.3.2  Supplier's information

The supplier shall supply details of his protective treatment, including the following information:

a) the preparation of the surface;

b) the method of application;

C) the method of drying or curing;

d) the thickness in micrometers; and

e) details of the paint.
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B.3.3 Test pieces

B.3.3.1 Nature and dimensions

The test pieces shall be taken from freshly painted new tubes of current manufacture which
have been coated externally with protective paint by the method normally used in the paint
workshop. The length of the test piece shall be approximately 400 mm.

B.3.3.2 Quantity

Three test pieces shall be subjected to testing. Only one determination shall be carried out (see
ISO 7253).

B.3.4 Panel size

The whole area of each piece shall be taken as the test panel.

B.3.5 Duration

The duration of the test shall be a minimum of 100 hours. Continue the test until the degree of
corrosion reaches the value of equivalent to 1% of the surface area of the test specimen and
record the time of this exposure. The time of exposure shall not exceed 500 hours.

B.3.6 Inspection

Each test piece shall be examined visually and assessed with suitable accuracy against the
state of corrosion in the scale of degrees of rusting for anti-corrosive paints given in ISO 4628.

B.4 Cross-cut test for adhesion
B.4.1 Principle

The principle of this test is based on ISO 2409. Those requirements applicable to tubes are
embodied in this Annex.

An external surface on a painted tube section (test piece) shall be cross-cut using either an
appropriate single cutting tool (see Figure B.1) in the longitudinal and transverse directions, or
a single cutting tool in the longitudinal direction and a multiple cutting tool (see Figure B.2) in
the transverse direction. In order to space the cuts correctly, a series of guiding and spacing
edges is necessary when using a single-blade cutting tool. A suitable apparatus is shown in
Figure B.3.

The adhesion of the coating to the tube is assessed according to the requirements of B.4.4.
B.4.2 Test pieces

For the nature, dimensions and number of test pieces, see B.3.3.1 and B.3.3.2.

B.4.3 Procedure

Make 11 cuts spaced 1 mm apart, using the cutting tool in the direction of the length of the tube,
and 11 cuts spaced 1 mm apart perpendicular to the first 11 cuts. An adequate device shall be
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used to guide the cutting tool in order to obtain the correct spacing of the cuts. All the cuts shall
penetrate the steel.

Brush the cross-cut area of the sample lightly with a soft brush in order to remove the detached
particles of the paint coating.

B.4.4 Test results

Examine the cross-cut area of each test piece visually and evaluate the percentage of the
surface of the detached coating using Table B.1.
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All dimensions are in millimeters unless otherwise stated

0.43x0,03

Figure B.1. Single-blade tool
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Figure B.2. Multi-blade cutting tool
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1

1 ten spacing edges 1 mm thick
2 laminated moulding plastic or steel
3 rubber

Key

Figure B.3. Series of spacing edges
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Annex C
(normative)

Dimensional tolerances

C.1 Stiffness test

The 3-bay x 3-lift frame scaffolding system shall be erected as shown in Figure C.1. The
foundation shall be firm and level. The stiffness test load shall be applied centrally between the
two vertical posts or legs of the frame scaffolding. The test load shall be applied and maintained
for 2 hours and the deflections shall be measured in the transverse and longitudinal directions
as shown in Figure D.1 for both the inner and outer vertical posts. Deflections of the inner and
outer tubes shall be measured at each lift. An example illustrating the calculation of the stiffness
test load is given in clause C.3.

C.2  Strength test
Following the test in clause C.1, the same structure shall be subjected to a strength test load.
The test procedure and the measurement of deflections shall be the same as in the stiffness

load test. The minimum height of the frame scaffolding shall be taken as 40 m for the calculation
of stiffness and strength tests. An example is given in clause C.3.

C.3 Calculations of stiffness and strength test load

Table C.1. Calculation for dead load per bay for 40 m high frame scaffolding

ltem Unit weight (kg) Quantity Weight (kg) |
Vertical frame 16.50 24 396.00
Joint pin 0.53 46 24.38
Catwalk or treadboard 16.50 48 792.00
Cross brace 4.20 48 201.60
Arm lock 0.50 46 23.00
Steel net 11.00 48 528.00
Wall joint 2.00 21 42.00
Total = 2007
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Calculation for working load
1 lift 220 kg/m? (max.)  x 1.219m x 1.83m =~ 4904
kg (distributed load) (width of platform)  (length of platform)
Calculation for stiffness test load
2007 + (1.5 X 4904) = 2743kg
Calculation for strength test load

(2007 + 490.4) x 2 ~ 4995 kg

NOTE. The above test loads are calculated based on the assumption that no hop-up brackets are used.

Test load
Test load
L2 4L
=
A—F — B
-
Tie to rigid
structure
c — 7 —D
=
=
E— —F
=

[ |End elevation

L 4 i e

Figure C.1. Load test on a 3-bay x 3-lift frame scaffolding system

NOTE. A, B, C, D, E and F (located at mid-height of the vertical post) are the locations where the
transverse and longitudinal deflections are measured.
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Annex D
(normative)

Lateral load test on 1-bay x 3-lift frame scaffolding systems

D.1  Stiffness test
The frame scaffolding to be tested shall be erected, braced and loaded as shown in Figure D.1.
The foundation shall be firm and level.

One vertical post shall be fixed in position at the top and base. The stiffness test load shall be
applied in both the longitudinal and transverse directions at mid-height of this vertical post as
in Figure D.1. The lateral deflections shall be measured in the direction of the test load at the
mid-height of the vertical post. In conducting the above test, the test loads shall be applied and
maintained for 2 hours. The value of this stiffness test load shall be 5% of the vertical test load
for the stiffness test as described in clause C.1.

D.2  Strength test

Following the test in clause D.1, the same structure shall be subjected to a strength test load.
The test procedure and the deflection measurement shall be the same as in the stiffness test
above. The value of this test load shall be 5% of the vertical strength test load described in
clause C.2.
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Figure D.1. Lateral load test on a 1-bay x 3-lift frame scaffolding system
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Annex E
(normative)

Load test on horizontal members of a frame E1

E.1 Load test on horizontal tubes
The frame scaffolding shall be mounted in a testing machine as shown in Figure E.1.

The lower ends of the vertical tubes shall be fitted with a knife edge and knife edge receiving
set as shown in Figure E.2. A vertical load shall be applied to the horizontal tube through a
wooden bearer of width 420 mm placed in the centre of the horizontal tube. The vertical
deflection of the horizontal tube shall be measured when the load applied is 9.8 kN. The test
apparatus used for measuring deflection is shown in Figure E.3.

The same samples may be used for the compression test on vertical tubes if after testing the
frames do not show any sign of deformation.

Load
00
=] [=
S S
= N
Details shown
in Figure E3
= = Knife edge
M lra_,/JK_ Knife edge set
N—

Figure E.1. Load test on a horizontal member
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All dimensions are in millimeter unless otherwise stated

100
®1 W1 tap depth
a5
70
35
5R
Front elevation Side elevation
S
!’ “)
e
Bottom elevation
Knife edge
1 V12
! ‘
A 4
Core metal
1
- 3 .25
B3 75 w
100
- - 10
— 8

100

top ;fiew front elevation

Knife edge receiving set

Figure E.2. Test apparatus for measuring deflection
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All dimensions are in millimeter unless otherwise stated

Shding piece

Receiving base
matenal

Tum-buckle

—
i
,o'—g Fiodure for dial gauge

Figure E.3. Test apparatus for measuring deflection

E.2 Compression test on vertical tubes (vertical posts or legs)

The frame scaffolding shall be mounted in a testing machine as shown in Figure E.4. Each end
of the vertical tubes shall be fitted with a knife edge and knife edge receiving set, the details of
which are given in Figure E.2. The top loading frame shall rest on top of the knife edge receiving
set and the frame scaffolding shall be positioned so that the line of application of the load
passes through the mid-point between the two vertical tubes.

A compressive load shall be applied through the centre line of the loading beam to the vertical
tubes.
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Load applied

Load applied
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Figure E.4. Compression test on vertical tubes
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Annex F
(normative)

Load test on cross braces

Two cross braces shall be used for this test. The two cross braces shall be attached to the
upper and lower rectangular frames of adequate strength and the whole assembly shall be
placed centrally between the upper and lower base beams as shown in Figure F.1.

A vertical compressive load shall be applied until the maximum value is reached. The maximum
value attained shall be recorded.

Load applied

Tester press plate

A

Guide sleave Guide sleeye
— b Upper basa beam -«
ON o)

Cross brace

Guxde pipe

‘_

— Ny

Guide sleave < > Guide sleave

ANV

\ Tester press plate

Rectangular frame

CIO?sbthﬂ

T * T

[T o |
T T
: 0 Upper base beam iy \

A@o—w————————————n—o—?—

| BN el
I el
1 ' ' 1

= -

I 1

Figure F.1. Load test on cross braces
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Annex G
(normative)

Load test on horizontal frames

G.1  Deflection and bending test

The horizontal frame shall be supported as shown in Figure G.1. A load of 1.9 kN shall be
applied at the centre of the span through a 50 mm diameter steel bearer. The deflection of the
horizontal frame under this load shall be measured. The horizontal frame shall subsequently

be loaded until failure occurs and the maximum load applied shall be recorded.

G.2 Load test on gripper fitting (hooks) of a horizontal frame

The horizontal frame shall be supported as shown in Figure G.2. Two 50 mm diameter steel
bearers shall be placed on top of the frame. Each bearer shall be placed at a distance of 200
mm from each end of the support. The loading beam shall rest on the two bearers and the load
shall be applied centrally to the loading beam. The maximum load applied to cause failure of

the gripper fitting (hooks) shall be recorded.

All dimensions are in millimeters unless otherwise stated

Load applied Load applied
L2 Y2 onzontal Wu‘?—ﬁ_uz_ﬂog Herizontal
S | frame = e “p » f/rame
i A
1 N [,, I 5
f \ f ‘
| +-Test rig / \
/ ' ’." e\ Test rig
f { ‘1|
Side elevation S L l
v/ Side elevation
] r ¥ W
I "o [‘|7 _ﬁ n‘l‘l
AN Il - fl
RN i i | | i
s - B ety ij I — {Hj
xJ| 1 H { -
Top view Top view
Figure G.1. Load test on horizontal Figure G.2. Load test on gripper fitting
frame (hooks) of horizontal frame
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Annex H
(normative)

Load test on catwalks (tread board)

H.1 Deflection and bending test

The catwalk shall be supported as shown in Figure H.1. A load (0.00392 x width of catwalk in
mm) kN shall be applied across the width of the catwalk at the centre of the span through a 50
mm diameter steel bearer.

The deflection of the catwalk under the above load shall be measured.

The catwalk shall subsequently be loaded until failure occurs and the maximum load applied
shall be recorded.

H.2 Load test on gripper fitting (hooks) of a catwalk (tread board)

The catwalk shall be supported as shown in Figure H.2. Two 50 mm diameter steel bearers
shall be placed on top of the catwalk. Each bearer shall be placed at a distance of 200 mm from
each end of the support. The loading beam shall rest on the two bearers placed across the
width of the catwalk and the load is applied centrally to the loading beam. The maximum load
applied to cause failure of the hooks shall be recorded.

H.3 Deflection and ‘punching’ test on expanded metal catwalks (tread
board)

This test applies to catwalks made of expanded metal.

H.3.1  Deflection test

A catwalk shall be mounted horizontally on two supports as shown in Figure H.3. A test block
of size 150 mm x 100 mm shall be placed at the centre of the catwalk. A vertical load (0.0392
x width of catwalk in mm) kN shall be applied on the test block and the deflection produced
under this load shall be measured.

H.3.2 Punching test

Following the deflection test above, the catwalk shall be mounted again in the same manner as

described in clause H.3.1 and the load shall be increased until failure of expanded metal occurs.
The maximum load applied shall be recorded.

© STANDARDS MALAYSIA 2021 - All rights reserved 35



w2

Wi

MS 1462-1:2021

All dimensions are in millimeter unless otherwise stated
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Figure H.1. Deflection and bending
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Figure H.3. Deflection at step-breaking test of expended metal catwalks (tread board)
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Annex J
(normative)

Load test on an adjustable jack base/ U-head

The adjustable base plate shall be placed on a smooth horizontal surface and the threaded bar/
threaded tube shall be extended to its maximum working position as shown in Figure J.1. A
vertical compressive load shall be applied through the seating or collar on which the scaffold
tube normally rests. The upper end of the threaded bar/ threaded tube shall not be restrained
and shall be free to move in any direction while under load.

The adjustable base plate shall first be subjected to a proof load of 59.8 kN. When the load is
completely removed, the adjustable base plate shall not show, any visible distortion or other
defects, the adjustable base plate shall also be checked for its proper functioning by moving
the collar from its maximum working position to its lowest working position and back again to
its maximum working position.

The adjustable base plate shall subsequently be tested to destruction and the maximum load
reached shall be recorded.

Applied force

Tube to be 1
lcosely L |
clamped to |
stabilize test

plece |

Adjusting nut

Maximum working
extenson

(75% of total length of
threaded bar/tube)

Figure J.1. Load test on an adjustable base plate / U-head
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Annex K
(normative)

Load test on arm locks

The arm lock shall be mounted onto two steel tubes as shown in Figure K.1. A joint pin shall be
used to joint the two vertical tubes in a vertical position. The diameter of the joint pin shall be
such that no frictional force is encountered during the test. A sufficient clearance between the
steel tube and the joint pin shall be provided.

The uppermost and the lowermost ends of the steel tubes shall each be connected to an
attachment.

The upper and lower attachments shall then be gripped in a tensile testing machine.

A punch mark shall lightly be made on both ends of the arm lock and the distance between the
two punch marks shall be measured.

A tensile load of 3.2 kN shall gradually be applied and while maintaining this load, the distance
between the punch marks shall again be measured. The difference between the first and
second measurements shall be recorded as the elongation of the arm lock.

The tensile load shall then be increased until the maximum load is reached. The maximum
tensile load applied shall be recorded.

Tensile load

3,
S
5
=}
Arm locks ’ }
Key ,
1 Chuck unit testing machine
2 Cross brace pin '
3 Attachment 2 o) 4
4 Linch pin g _
5 Steel tube e 3
6 Joint pin

Figure K.1. Load test on arm locks
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Annex L
(normative)

Load test on wall ties

All types of wall ties are to be tested according to Annex L.
L.1  Tensile test

The wall tie shall be set to its maximum working length and its clamp shall be tightened with a
torque of 350 kg-cm or a value recommended by the manufacturer. The wall tie shall be
subjected to a tensile load as shown in Figure L.1 and the maximum tensile load applied shall
be recorded.

L.2 Compression test

The wall tie shall be set to its maximum working length and its clamp shall be tightened with a
torque of 350 kg-cm or a value recommended by the manufacturer. A mounting fitting as shown
in Figure L.2 shall be used so that the eye-bolt of the wall tie is inclined at an angle of 165°
during the compression test.

A compressive load shall be applied to the wall tie until failure occurs and the maximum
compressive load applied shall be recorded

Tensile load ~ .
Compressive load

wall tie

Figure L.1. Tensile test on a wall tie Figure L.2. Compression test on a wall
tie

© STANDARDS MALAYSIA 2021 - All rights reserved 39



MS 1462-1:2021

Annex M
(normative)

Load test on brackets

Four pieces of identical brackets shall be mounted onto a 4-leg jig as shown in Figure M.1. The
clamps of each bracket shall be tightened with a torque of 350 kg-cm or a value recommended
by the manufacturer. The mounted brackets shall be supported on two supports as shown in
Figure M.1. For adjustable brackets, the position of the two-supports should be such that the
brackets are supported at their near ends when adjusted to their maximum working length as
shown in Figure M.2.

A vertical compressive load of 23.5 kN shall be applied gradually on top of the 4-leg jig. During
this test, the slip of each coupling clamp of each bracket shall be recorded.

Following the above test, the four brackets shall be subjected to a compressive load until failure
occurs. The maximum load applied shall be recorded.

The same set of brackets shall be used for the destructive load test if no visible distortion of the
brackets occurs in the slip test.
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testing machine

Compressive load
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t”/” jig v
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'_I_l |
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| ' B4 : .
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Figure M.1. Load test on brackets Figure M.2. Load test on adjustable brackets
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Annex N
(normative)

Load test on cross brace pins of a vertical frame

Two short tube sections shall be cut from the legs of a vertical frame. Each cut-off part shall
have the cross brace pin attached. The test assembly shall be as shown in Figure N.1. A tensile
load shall be applied to the assembly until the maximum load is reached. The maximum value
reached shall be recorded.

All dimensions are in millimeter unless otherwise stated
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Figure N.1. Load test on cross brace pins
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Annex P
(normative)

Load tests on clamp

For the tensile test of clamp, two clamps as one group are attached to the tester using steel
tube and roller jig as given in figure P.1 and shall be tested in accordance with the following
specifications:

All dimensions are in millimeter unless otherwise stated

Tester chuck part

Roller Jig | | /€47

\ " r
Steel tube
” il S__ |18
e ‘ - —
e
Roller jig L
Tester chuck part

Figure P.1. Test of clamp

By applying tensile load, the change amount of the distance between the centers of rollers from
a load of zero to that of 10 kN for cross type clamp and the change amount of the distance
between the centers of rollers from a load of 0.5kN to that of 7.5kN for adjustable type clamp
shall be measured when the locking torque of clamp is made 35 N.m and 45 N.m.

By making the locking torque of clamp 45 N.m , tensile load is loaded and the maximum value
of load shall be measured.
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