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Ref: BD 3/7192/97/4(C1) Pt. VI

Address ; Tseung Kwan O Area 86, Site C1. Tseun,é Kwan O, N.T. - TKOTL 70RP

8D A

Appendix I to approval dated ( ' J\( December 2017

Reinforcing Bar Works

In giving this approval of plans, I hereby impose the following conditions under
item 6 in section 17(1) of the Buildings Ordinance:

(a) Sampling and testing of steel reinforcing bars should be carried out in
accordance with CS2:2012. Testing should be carried out by a laboratory*
accredited under the Hong Kong Laboratory Accreditation Scheme
(HOKLAS) for the particular test concerned. Test results® should be
submitted within 60 days of the delivery of the steel reinforcing bars to the
site®. The test reports should be appended with a statement signed by the
Registered Structural Engineer to confirm the following:

(i) All steel reinforcing bars used for the construction and the test
specimens covered by the test reports are in accordance with the types
and grades of steel shown in the approved plans.

(ii) Sampling and testing of steel reinforcing bars used have been carried out
in accordance with CS2:2012.

(iii) The acceptance criteria appropriate to each type and grade of steel
reinforcing bars used have been complied with.

(iv) All steel reinforcing bars tests have been carried out by a laboratory*
accredited under the HOKLAS.

2, The following conditions in respect of qualified supervision of works are imposed
under item 6 in section 17(1) of the Buildings Ordinance:

() Qualified site supervision of sampling of steel reinforcing bars, by
experienced and competent persons as defined in 2(b) and 2(c), should be
provided to ensure that the works are carried out in accordance with the plans
approved and that the required standards are complied with.

(b) The Registered Structural Engineer should assign a quality control supervisor
to supervise the works, determine the necessary frequency of inspection by
the quality control supervisor which should not be less than once a week, and
devise inspection check lists, The minimum qualifications and experience
of the quality control supervisor is to be the same as the Technically
Competent Person of grade T3 under the Registered Structural Engineer’s
stream, as stipulated in the Code of Practice for Site Supervision 2009.

(¢) The Registered General Building Contractor/Registered Specialist Contractor
should assign a quality control co-ordinator to provide full time on site

SE-SA1 (Modified)
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CS2:2012

SECTION 6

METHODS OF TESTING

CONDITIONS OF TEST SPECIMENS

The determination of mass per metre, chemical analysis, tensile test, rebend test, fatigue test
and the determination of bond property shall be carried out on weldable steel reinforcing
bars used for the reinforcement of concrete structures in the delivery condition. The test
specimens shall be tested at a room temperature between 5°C and 35°C unless otherwise
specified.

The length of the test specimen for rebend test shall be adjusted to suit the type of test
machine in use and must be sufficient for the test specimen to be bent to such extents that

comply with the requirements of Cl. 6.5.

The length of the test specimen for the tensile test shall be 1 metre long.

DETERMINATION OF MASS PER METRE

The determination of the deviation from nominal mass per metre shall be carried out on a
test specimen which shall have square cut ends. The length and mass of the test specimen
shall be measured to an accuracy of at least +0.5%. The percentage deviation from nominal
mass per metre of the test specimen shall be determined from the difference between the
actual mass per metre of the test specimen deduced from its mass and length and nominal
mass per metre as given in Table 2.

CHEMICAL ANALYSIS

The chemical composition (product analysis) shall be determined by spectrometric methods
or an appropriate method specified in the International Standards listed in the bibliography
of BS EN ISO 15630-1:2010.

TENSILE TEST

Test equipment

The force-measuring system of the testing machine shall be calibrated to at least Class 1 in
accordance with ISO 7500-1:2004. The extensometer shall be calibrated to at least Class 1
in accordance with ISO 9513:1999 for the determination of Ry,; for the determination of Ay,
a Class 2 extensometer (see ISO 9513:1999) can be used.

Test procedure

The tensile test shall be carried out in accordance with Cl. 10 of BS EN ISO 6892-1:2009.

For yield strength of grade 500 steel reinforcing bars, the upper yield strength (Ren), which
is the maximum value of stress prior to the first decrease in force, shall apply.

If a yield phenomenon is not present, the yield strength from 0.2% proof strength (Ryo2)
; P
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6.5

CS82:2012

shall be determined in accordance with Appendix A. For grade 250 steel reinforcing bars,
the yield strength shall be determined from the 0.2% proof strength (Ry02).

For determination of percentage total elongation at maximum force (4,), test shall be
carried out in accordance with Appendix B.

The mechanical properties of the test specimen including upper yield strength (Rgy) or 0.2%
proof strength (Ry.), tensile strength (R,,) and the percentage total elongation at maximum
force (4y) shall be determined in tensile test. The nominal cross-sectional area (4,) of the
test specimen shall be used for calculating the tensile properties (Ren or Ryo2, Rm) unless
otherwise specified in the relevant product standards.

REBEND TEST

The rebend test shall be carried out in such a way as to produce a continuous and uniform
bending deformation (curvature) at every section of the bend. The test shall be conducted
either:

(a) on a power bending machine in which the test specimen is adequately supported by
plain smooth surfaces or rolls which do not offer resistance to longitudinal movement
of the test specimen; or

(b) on a 3-point hydraulic bending machine.

The test machine shall be serviceable and capable of imparting constant loading to the test
specimen and shall be without impact effect. It is recommended that the bending and
rebending rate shall be approximately three revolutions per minute.

The test specimen shall be tested according to the following sequence of operations:

(a) the test specimen shall be bent through an angle of 90° round a mandrel with diameter
not exceeding those specified in Table 11;

(b) ageing shall be performed artificially by placing the test specimen at a temperature of

5

100°C, maintaining at this temperature +10°C for a period of 1 hours 31 min. and then

cooling in still air to room temperature; and
(c) the test specimen shall be bent back towards its original shape (partially
re-straightened) by a steadily applied force through at least 20° on the same bending

machine as used above.

Table 11 — Rebend test mandrel

Nominal diameter, d | Maximum mandrel
Grade .
(mm) diameter
250 All sizes 2d
500B & <16 4d
500C >16 7d
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CS2:2012

where

X is the average value of the test results; and
a, is the increment for calculation of batch release criteria.

(a, is 10 MPa for R., zero for R/R. and 0% for Ag)

Table 8 — Absolute minimum and maximum values of tensile properties

Performance Minimum value Maximum value
characteristic 250 500B 500C 250 500B 500C
R, MPa 243 485 485 N/A 650 650
R./R. 1.13 1.06 1.13 N/A N/A 1.38
Ag, % 4.0 4.0 6.0 N/A N/A N/A

Where the characteristic value C, is specified as an upper limit as given in Table 5 (i.e. for
Ry/R. of grade 500C), the results shall be deemed to comply with this Standard if either:

(a) all individual values of R/R. are equal to or lower than the specified upper value of
characteristic value of 1.35; or

(b) x <£1.35for R/R. and all individual values for R,/R. are equal to or lower than the
maximum value of 1.38 as given in Table 8.

All individual values of R, for grade 500 steel reinforcing bar shall be equal to or lower than
the maximum value of 650 MPa as given in Table 8.

Bend performance and bond property
For rebend test, all test specimens shall comply with the requirements of Cl. 1.6.3.

For surface geometry measurement or beam test, all test specimens shall comply with the
requirements of Cl. 1.7.2 or Cl. 1.7.3 respectively.

Retests

If any test specimen fails to meet the tensile properties, rebend, or bond property
requirements, two additional test specimens shall be taken from different bars of the same
batch to undergo the required tests. If both additional test specimens pass the retests, the
batch shall be deemed to comply with this Standard. If any additional test specimen fails in
the retests, the batch shall be deemed not to comply with this Standard.

Chemical composition (product analysis)

If product analysis is carried out and a single sample falls outside the maximum product
analysis values given in Table 4 for any element, further samples shall be selected from the
remainder of the batch as follows:

(a) atleast two samples from the same heat/cast for a batch with mass up to 5 tonnes;

(b) at least five samples from the same heat/cast for a batch with mass up to 20 tonnes;
and

(¢) at least eight samples for a batch with mass over 20 tonnes.
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