Legend:

Amendments to the Code of Practice for Structural Use of Concrete 2013

Item | Clause/ | Current Version Amendments Remarks
Annex
1 Clause 1.1 | The following are outside the scope of this Code of Practice: The following are outside the scope of this Code of Practice: The word “shell” is deleted as clause
(a) particular aspects of special types of buildings and civil engineering works, such as membrane, | (a) particular aspects of special types of buildings and civil engineering works, such as |5.2.1.1 covers the design of shell
shell and composite structures, viaducts, dams, pressure vessels, and reservoirs membrane, composite structures, viaducts, dams, pressure vessels, and reservoirs structures.
(b) no fines concrete, aerated concrete, glass fibre reinforced concrete, and concrete containing | (b) no fines concrete, aerated concrete, glass fibre reinforced concrete, and concrete containing
lightweight or heavy aggregate or structural steel sections. lightweight or heavy aggregate or structural steel sections.
2 Clause 1.4.1| General terms General terms

acceptable standards standards acceptable to the Building Authority (BA) as given in
Annex A

cantilever projecting structure a structural element that cantilevers from the main structure for
example, canopies, balconies, bay windows, air conditioning
platforms etc.

design working life the period of time during which a structure that has undergone
normal maintenance is unlikely to require major repairs

acceptable standards standards acceptable to the Building Authority (BA) as given in

Annex A

cantilever projecting structure a structural element that cantilevers from the main structure for

example, canopies, balconies, bay windows, air conditioning
platforms etc.

cementitious content the combined mass of cement, silica fume and either pulverised

fuel ash or ground granulated blastfurnace slag per cubic metre of
compacted concrete. For silica fume, the dry mass shall be used

free water/cement ratio the ratio between the mass of the free water in the concrete mix

and the cementitious content

design working life the period of time during which a structure that has undergone

normal maintenance is unlikely to require major repairs

Definitions of “cementitious content”
and “free water/cement ratio” are given.

3 Clause 1.5

feu Characteristic compressive strength of concrete

fpb design tensile stress in the tendons

fpe design effective prestress in the tendons after all losses

fpu characteristic strength of a prestressing tendon

fs estimated design service stress in the tension reinforcement

fy characteristic yield strength of reinforcement

fyv characteristic yield strength of the shear reinforcement

Gy characteristic dead load

h depth of cross section measured in the plane under consideration, or thickness of wall
hagg maximum size of coarse aggregate

hs thickness of a beam flange

l effective span of a beam or slab

Iy basic anchorage length for reinforcement

lg effective height of a column or wall in the plane of bending considered
M design ultimate moment at the section considered

N design ultimate axial force

npy number of bars in a reinforcement bundle

Ok characteristic imposed load

Ro tensile strength of reinforcement

fCU

characteristic compressive strength of concrete

design tensile stress in the tendons

design effective prestress in the tendons after all losses
characteristic strength of a prestressing tendon

estimated design service stressin the tension reinforcement
specified characteristicyield strength

characteristicyield strength of the shear reinforcement
characteristicdead load

depth of cross section measured in the plane under consideration, or thickness of wall
maximum size of coarse aggregate

thickness of a beam flange

effective span of a beam or slab

basic anchorage length for reinforcement

effective height of a column or wall in the plane of bending considered
design ultimate moment at the section considered

design ultimate axial force

number of bars in a reinforcement bundie

characteristicimposed load

tensile strength

Definition of symbols fy and Rm is

unified and amended to “specified
characteristic  yield strength” and
“tensile strength” respectively.
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Table 3.3 - Strength of reinforcement

Table 3.3 - Strength of reinforcement

3 Clause 1.5 | sp spacing of bent-up bars Sh spacing of bent-up bars Definition of symbols s¢ Vsf, Vsx, Vy
(Cont’d) | (Cont’d) sy spafzing o.flinks along the member Sf spacing of the flange transverse reinforcement B B Ax and AF, e added.
v design ultimate shear force 55 spacing of links along the member VX VY 2K d
b design shear resistance of bent-up bars v design ultimate shear force
k characteristic wind load 7 design shear resistance of bent-up bars
x depth to the neutral axis of a concrete section W charactersticwind load
z lesver'anm x depth to the neutral axis of a concrete section
% partial safety factor forload e: fovier i
Ym partial safety factor for strength of materials % partial safety factor for load
v design shear stress at a section 3 ’
: : : m partial safety factor for strength of materials
Ve design ultimate resistance shear stress of the concrete . :
) . . . v design shear stress at a section
é diameter of reinforcing bar or prestressing duct ) ) ]
' . . . . v design ultimate resistance shear stress of the concrete
%n equivalent diameter of a bundle of reinforcing bar c B : .
Vif longitudinal shear stress at the interface between one side of a flange and the web
Yox design end shear on strips of unit width and span /
Vsy design end shear on strips of unit width and span Iy
Bux: ﬁvy shear force coefficients
é diameter of reinforcing bar or prestressing duct
9n equivalent diameter of a bundle of reinforcing bar
Ax longitudinal length of the flange beam (see Figure 5.2b)
AF4 change of compressive force in the flange (see Figure 5.2b)
4 Clause Check of structural integrity Check of structural integrity A note to specify the circumstances
2232 The structural integrity of the building and its members should be checked for the effects of the The structural integrity of the building and its members should be checked for the effects of the where fire limit state checking is added.
design fire. In the checking, the strength of concrete and reinforcement should be based on the design fire. In the checking, the strength of concrete and reinforcement should be based on the
values given in clause 3.6, and the partial safety factors for loads and materials should be based on values given in clause 3.6, and the partial safety factors for loads and materials should be based on
the values giveninclauses 2.3.2.7 and 2.4.3 2 respectively. the values given in clauses 2.3.2.7 and 2.4.3.2 respectively.
Note : Fire limit state is required to be checked if the cover of concrete members does not comply
with the provisions of the Code of Practice for Fire Safety in Buildings or the design strength of
concrete is greater than 60 MPa.
5 Clause Strength classes Strength classes Definition of symbol fy is unified and
?_;bf’e%3 Thespecified characterstic strengths are givenin table 3.3. The speciﬁed characteristic yield strengths are given in Table 3.3. amended to “speciﬁed characteristic
Grade Specified characteri E;[il:: strength, f, Grade Specified characteristic; yield strength, fy yield strength”.
(M/imm") (N/mm?)
2580 250 250 250
500G 500B
500
BO0C 500 500C
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Clause Ferformance of type 2 mechanical couplers Performance oftype 2 mechanical couplers Definition of symbols fy and Rm is
3.284 Type2 mechanical coupler should satisfythe following criteria: Type2 mechanical coupler should satisfythe following criteria: unified and amended to “specified
(a) The splicing assemblies shall be tested fo establish that they comply with the requirements (a) The splicing assemblies shall be tested to establish that they comply with the requirements characteristic yield strength” and
givenin clause 3.2.8.3. givenin clause3.2.8.3. “tensile strength” respectively.
(b) Static tension test: The splicing assemblies must develop in tension the greater of 100 percent (b} Static tension test: The splicing assemblies mustdevelop in tension the greater of 100 percent
of the spedfied tensile strength, R, of the bar, and 1285 percent of the specified yield strength, of the tensile strength, R., of the bar, and 125 percent of the specified characterstic yield
f,, ofthe bar strength, f,, ofthe bar
(c) Static compression test: The splicing assemblies must develop in compression 125 percent of (e} Static compression test: The splicing assemblies must deveop in compression 125 percent of
the specifiedyield strenath, f,, ofthe bar. the specified characteristic yield strength, f,, ofthe bar.
(d} Cyclic tension-and-compression test: The splicing assemblies shall be tested in four stages as (d} Cyclic tension-and-compression test: The splicing assemblies shall be tested in four stages as
given in Table 3.4, and must sustain Stages 1 through 3 without failure. If the conditions of given in Table 3.4, and must sustain Stages 1 through 3 without failure. If the conditions of
acceptance for the static tension test are complied with in Stage 4, the static tension test may acceptance for the static tension test are complied with in Stage 4, the static tension test may
be omitted. be omitted.
Clause General General The original term “cement content” is
421 One of the main characteristics influencing the durability of concrete is its permeability to the ingress | One of the main characteristics influencing the durability of concrete is its permeability to the ingress | replaced by “cementitious content”. The
of water, oxygen, carbon dioxide and other potentially deleterious substances. Permeability is of water, oxygen, carbon dioxide and other potentially deleterious substances. Permeability is | definition for “cementitious content” is
governed by the constituents and procedures used in making the concrete. With normal-weight governed by the constituents and procedures used in making the concrete. With normal-weight given in Clause 1.4.1 in item 2 above.
aggregates a suitably low permeability is achieved by having an adequate cement content, a aggregates a suitably low permeability is achieved by having an adequate cementitious content, a
sufficiently low free water/cement ratio, complete compaction of the concrete, and sufficient | sufficiently low free water/cement ratio, complete compaction of the concrete, and sufficient
hydration of the cement through proper curing. hydration of the cement through proper curing.
Clause (c) the environment (clause 4.2.3); (c) the environment (clause 4.2.3); Consequential amendments (see
421 (d) the type of cement (clauses 4.2 .5and 4.2.7); (d) the type of cementitious material(s) (clauses 4.2.5and 4.2.7); remarks for Clause 4.2.1 in item 7
(e) the type of aggregate (clauses4.2.5and 4.2.7); (e) the type of aggregate (clauses 4.2.5and 4.2.7); above).
(f) the cement content and water/cement ratio of the concrete (clause 4.2.6); and (f) the cementitious content and water/ cement ratio of the concrete (clause 4.2.6); and
(g) workmanship, to obtain full compaction and efficient curing (clauses 10.3.5and 10.3.6). | (g) workmanship, to obtain full compaction and efficient curing (clauses 10.3.5 and 10.3.6).
Clause Where the minimum dimension of the concrete to be placed in one continuous operation is greater | Where the minimum dimension of the concrete to be placed in one continuous operation is greater Consequential amendments (see
4221 than 600 mm, and especially where the cement content is 400 kg/m®or more, measures to reduce | than 600 mm, and especially where the cementitious content is 400 kg/m?or more, measures t0 | remarks for Clause 4.2.1 in item 7
the temperature such as using matenal with a slower release of heat of hydration should be | reduce the temperature such as using material with a slower release of heat of hydration should be
considered. considored above).
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Clause = z .
10 4244 - Conditions of exposure Nominal cover Conditions of exposure Nominal cover ® Values are adjusted as a result of
Table 4.2 (see clause 4.2.3) (mm) (see clause 4.2.3) (mm) including silica fume and pfa or ggbs
Lowest grade of concrete | C20/25  C30  C35  C40  C45  C50  >C55 Lowest grade of concrete | C20/25 €30  C35 C40 C45  C50  >C55 in the “cementitious content™.
Condition 1 Condition 1 ® Consequential amendments (see
- slabs only 30 30 25 25 25 25 25 - slabs only 30 30 25 25 25 25 25 remarks for Clause 4.2.1 in item 7
- other members 35 30 30 30 25 25 25 - other members 35 30 30 30 25 25 25 above).
Condition 2 = 40 35 35 30 30 30 Condition 2 - 40 35 35 30 30 30
Condition 3 == i i 50 45 45 45 Condition 3 - - - 50 45 45 45
Condition 4 - = -~ - = 56 50 Condition 4 -- -- == == = 55 50
Condition 5 (see note 3) - - - - - - = Condition 5 (see note 3) = o o o = -- -
Maximum free 0.65 0.65 0.60 055 0.45 0.40 0.35 Maximum free 0.65 0.65 0.60 0.55 0.45 0.40 0.35
water/cement ratio water/cement ratio
Minimum cement content 290 290 290 300 340 380 380 Minimum cementitious 290 310 330 350 375 400 400
(kg/m?) content (kg/m?)
Notes: Notes:
1. This table relates to normal-weight aggregate of 20 mm nominal size. Adjustments to 1. This table relates to normal-weight aggregate of 20 mm nominal size. Adjustments to
minimum cement contents for aggregates of nominal sizes other than 20 are givenin clause minimum cementitious contents for aggregates of nominal sizes other than 20 are givenin
4254 clause 4.2.5 4.
2 Cover not less than the nominal cover corresponding to the environmental exposure 2. Cover not less than the nominal cover corresponding to the environmental exposure
condition plus any allowance for loss of cover due to abrasion. condition plus any allowance for loss of cover due to abrasion.
3. Consideration should also be given to cover requirements for fire protection (see clause 4.3) 3. Consideration should also be given to cover requirements for fire protection (see clause 4.3)
and the safe transmission of bond forces (see clause 8.7). and the safe transmission of bond forces (see clause 8.7).
4 For prestressed concrete, grade C30 or lower should not be used and the minimum cement 4. For prestressed concrete, grade C30 or lower should not be used and the minimum
content should be 300 kg/m?. cementitious content should be 300 kg/m?3.
Table 4.2 - Nominal cover to all reinforcement (including links) and minimum concrete grade Table 4.2 - Nominal cover to all reinforcement (including links) and minimum concrete grade
to meet durability requirements for reinforced and prestressed concrete to meet durability requirements for reinforced and prestressed concrete
1 Clause 4.2.5.1 Mix proportions 4.2.5.1 Mix proportions Consequential amendments (see remarks
4251 Table 4.2 gives maximum free water/cement ratios and minimum cement contents for concrete Table 4.2 gives maximum free water/cement ratios and minimum cementitious contents for concrete | for Clause 4.2.1 in item 7 above).
appropriate for use in given environments with specified covers for both reinforced and prestressed appropriate for use in given environments with specified covers for both reinforced and prestressed
& concrete. The minimum grades will generally ensure that the limits on free water/cement ratio and concrete. The minimum grades will generally ensure that the limits on free water/ cement ratio and
I cement content will be met without further checking. These limits relate to concrete made using 20 cementitious content will be met without further checking. These limits relate to concrete made
‘C‘r: Zalésg mm nominal maximum sized normal-weight aggregates. using 20 mm nominal maximum sized normal-weight aggregates.
o 4252 Dbermitted reduction in concrete grade 4.2.5.2 Permitted reduction in concrete grade
Where due to the nature of the constituent materials there is difficulty in complying with the concrete Where due to the nature of the constituent materials there is difficulty in complying with the concrete
grades in table 4.2, the further checking not required in clause 4.2.5.1 becomes necessary to ensure grades in Table 4.2, the further checking not required in clause 4.2.5.1 becomes necessary to
compliance with the limits on the free water/cement ratio and cement content. Provided a ensure compliance with the limits on the free water/ cement ratio and cementitious content.
systematic checking regime is established to ensure compliance with these limits in the concrete as Provided a systematic checking regime is established to ensure compliance with these limits in the
placed, the concrete grades specified may be relaxed by not more than 5. This relaxation should not concrete as placed, the concrete grades specified may be relaxed by not more than 5. This
be appiled to the mixes permitted in clause4.2.5.5. relaxation should not be applied to the mixes permitted in clause 4.2.5.5.
12 Clause Permitted reduction in cement content Permitted reduction in cementitious content Consequential amendments (see remarks
4253 Where concrete with free water/cement ratios significantly lower than the maximum values in table | Where <_:oncrete with fr<_ee water/cement ratios s_i_gniﬁ_cantly lower than the maximum values in Tgble for Clause 4.2.1 in item 7 above).
4.2, which are appropriate for nominal workability, is both manufactured and used under specially 4.2, which are appropriate for nominal workability, is both manufactured and used under specially
tightly controlled conditions, the cement content may be reduced provided the following tightly controlled conditions, the cementitious content may be reduced provided the following
requirements are met: requirements are met:
(a) the reductionin cementcontent does not exceed 10% ofthe appropriate value in table 4.2; (a) the reduction in cementitious content does not exceed 10% of the appropriate value in Table
(b) the comresponding free water/cement ratio is reduced by not less than the percentage redudion 4.2
inthe cement content; (b) the corresponding free water/cement ratio is reduced by not less than the percentage reduction
(c) the resulting mix can be placed and compacted properly; and in the cen'f\entltl.ous content;
(d) systematic controls are established to ensure that the reduced limits are met in the conarete as | (6) the resulting mix can be placed and compacted properly; and
placed. (d) systematic controls are established to ensure that the reduced limits are met in the concrete as
placed.
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13 Clause
4254 &
Table 4.3

Adjustment to cement contents for different sized aggregates

The minimum cement contents given in tables 4.2 relate to 20 mm nominal maximum size of
aggregate. For other sizes of aggregate they should be modified as given in table 4.3 subject to the
condition that the cement content should be not less than 240 kg/m?® for the exposure conditions

Adjustment to cementitious contents for different sized aggregates

The minimum cementitious contents given in Tables 4.2 relate to 20 mm nominal maximum size of
aggregate. For other sizes of aggregate they should be modified as given in Table 4.3 subject to the
condition that the cementitious content should be not less than 240 kg/m® for the exposure

covered by table 4.2.

conditions covered by Table 4.2.

Consequential amendments (see remarks
for Clause 4.2.1 in item 7 above).

Nominal maximum aggregate size Adjustment to minimum cement contents . - - Adjustment to minimum cementitious
Nominal maximum aggregate size tent
(mm) (kglm’) contents
(mm) kg/m?
10 +40 (kg/m?)
20 0 14 +20
40 -30 20 0
: s 40 -30
Table 4.3 - Adjustments to minimum cement contents for aggregates other than 20 mm
nominal maximum size Table 4.3 - Adjustments to minimum cementitious contents for aggregates other than 20 mm
nominal maximum size
14 Clause | Cererel - , » General s S _ - Consequential amendments (see remarks
4261 The free water/cement ratio is an important factor in the durability of concrete and should always be | The free water/cement ratio is an important factor in the durability of concrete and should always be

the lowest value compatible with producing fully compacted concrete without segregation or bleeding.

Appropriate values for the maximum free water/cement ratio are given in tables 4.2 and 4.4 for
particular exposure conditions.

A minimum cement content is required to ensure a long service life under particular exposure
conditions, and appropriate values are given in tables 4.2 and 4.4. However, the cement content
required for a particular water/cement ratio can vary significantly for different mix constituents.
Where adequate workability is difficult to obtain at the maximum free water/cement ratio allowed, an
increased cement content, the use of pfa or ggbs, and/or the use of plasticisers or water-reducing
admixtures should be considered.

For normal strength concrete, i.e. £, , < 60 N/mm?, a total cementitious content including cement and

pfa or ggbs in excess of 550 kg/m?3 should not be used unless special consideration has been given
in design to the increased risk of cracking due to drying shrinkage in thin sections or to thermal
stresses in thicker sections. For high strength concrete (£, > 60 N/mm?), total cementitious

contents should be controlled to avoid large heat of hydration as well as large shrinkage and creep
strains. Under normal circumstances, the cement content should be limited to not more than 450
kg/m3.

For concrete made with normal-weight aggregate and used in foundations to low rises structures in

non-aggressive soil conditions, a minimum grade of C20 may be used provided the minimum
cement content is not less than 290 kg/m?3.

For high strength concrete, reference should also be made to requirements in clause 4.3.

the lowest value compatible with producing fully compacted concrete without segregation or bleeding.

Appropriate values for the maximum free water/cement ratio are given in Tables 4.2 and 4.4 for
particular exposure conditions.

A minimum cementitious content is required to ensure a long service life under particular exposure
conditions, and appropriate values are given in Tables 4.2 and 44. However, the cementitious
content required for a particular water/cement ratio can vary significantly for different mix
constituents. Where adequate workability is difficult to obtain at the maximum free water/cement
ratio allowed, an increased cementitious content, the use of pfa or ggbs, and/or the use of
plasticisers or water-reducing admixtures should be considered.

For normal strength concrete, i.e. 7., < 60 N/mm?, a total cementitious content including cement,

silica fume and pfa or ggbs in excess of 550 kg/m? should not be used unless special consideration
has been given in design to the increased risk of cracking due to drying shrinkage in thin sections or
to thermal stresses in thicker sections. For high strength concrete (7., > 60 N/mm?), total

cementitious contents should be controlled to avoid large heat of hydration as well as large
shrinkage and creep strains. Under normal circumstances, the mass of cement of the cementitious
content should be limited to not more than 450 kg/m?.

For concrete made with normal-weight aggregate and used in foundations to low rises structures in
non-aggressive soil conditions, a minimum grade of C20 may be used provided the minimum
cementitious content is not less than 290 kg/m?.

For high strength concrete, reference should also be made to requirements in clause 4.3.

for Clause 4.2.1 in item 7 above).
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Unreinforced concrete

15 Clause Unreinforced concrete ; ) ) o Consequential amendments (see remarks
426.2& | Table 4.4 gives recommended values for the maximum free water/cement ratio, the minimum Jabie [ g Tecomirenacd: Values forie. Meginnm Toe: watrcemiont Taflo; Ihe. mnimuns for Clause 4.2.1 in item 7 above).
Table 4.4 | cement content and the lowest grade of concrete to ensure long service life under the appropriate cementl_t O cont_ent o e T et - L e
conditions of exposure appropriate conditions of exposure.
Concrete not containing embedded metal Concrete not containing embedded metal
Condition of exposure = . Minknum. cament : . Condition of exposure Mini':.':m
aximum free owest grade Maximum free cementitious Lowest grade of
tent
(see clause 4.2.3.2) water/cement ratio ::;’:13) concrete (Hon laan 4.2.3.2) water/cement ratio content concrete
(kg/m?)
: 5 = zzz 1
3 0.55 325 C35 2 ol e o0
4 0.50 350 C45 2 Do 2 i
4 0.50 350 C45
5 0.50 350 C50
Nk 5 0.50 350 C50
otes
1.  See clause 4.2 6.3 for adjustments to the mix proportions Notes; ) . ;
2. See clause 4.25.2 for permitted reduction in concrete grade 1. See clause 4.2 6.3 for adjustments to the mix proportions.
3. See clause 4.2.6.1 for concrete used in foundations to low rise structures in non-aggressive 2. Sepchaing 29200 PoliniHed FSaiClon 1n co‘ncretegradg ) A
soil conditions 3. See clause 4.2.6.1 for concrete used in foundations to low rise structures in non-aggressive
soil conditions.
Table 4.4 - Durability of unreinforced concrete made with normal-weight aggregates of 20
mm nominal maximum size Table 4.4 - Durability of unreinforced concrete made with normal-weight aggregates of 20
mm nominal maximum size
16 Clause Mix adjustments Mix adjustments o | | . Consequential amendments (see remarks
4.26.3 The cement contents given in table 4.4 apply to 20 mm nominal maximum size aggregate. For other | e cementitious contents given in Table 4.4 apply to 20 mm nominal maximum size aggregate. For| ¢ ~|ause 4.2.1 in item 7 above).
sizes of aggregate they should be changed as given in table 4.3. other sizes of aggregate they should be changed as given in Table 4.3.
Different aggregates require different water contents to produce concrete of the same workability |Different aggregates require different water contents to produce concrete of the same workability
and therefore at a given cement content, different water/cement ratios are obtained. In order to and therefore at a given cementitious content, different water/cement ratios are obtained. In order to
achieve a satisfactory workability at the specified maximum free water/cement ratio, it may be |achieve a satisfactory workability at the specified maximum free water/cement ratio, it may be
necessary to modify the mix as described in clause 4.2.6.1. necessary to modify the mix as describedin clause 4.2.6.1.
When pfa or ggbs is used, the total content of cement plus pfa or ggbs should be at least as great as | Whenpfa-orggbs-i eg-the tolaicontentorcementyp 3-6F-ggo s 3
the values given in tables 4.2 and 4.4. In these conditions the word 'cement’ in ‘cement content' and = e 2 e - = =
'water/cement’ ratio means the total content of cement plus pfa or ggbs. Good curing is essential
with concrete made from these materials (see clause 10.3.6).
17 Clause Methods to reduce risk of concrete spalling Methods to reduce risk of concrete spalling A note is added to require that post-fire
4.3.1.2(b) | Atleastone of the following methods should be provided. At least one of the following methods should be provided. investigation  should include an

(a) Method A: A reinforcement mesh with a nominal cover of 15mm. This mesh shall have wires
with a diameter = 2mm with a pitch £ 50 x 50mm. The nominal cover to the main
reinforcement shall be =2 40mm; or

(b) Method B: Include in the concrete mix not less than 1.5 kg/m? of monofilament propylene
fibres. The fibres shall be 6 — 12 mm long and 18 — 32 ;m in diameter, and shall have a
melting point less than 180°C; or

(c) Method C: Protective layers for which it is demonstrated by local experience or fire testing that
no spalling of concrete occurs under fire exposure; or

(d) Method D: A design concrete mix for which it has been demonstrated by local experience or
fire testing that no spalling of concrete occurs under fire exposure.

(a) Method A: A reinforcement mesh with a nominal cover of 15mm. This mesh shall have wires
with a diameter = 2mm with a pitch < 50 x 50mm. The nominal cover to the main reinforcement
shall be =z 40mm; or

(b) Method B: Include in the concrete mix not less than 1.5 kg/m? of monofilament propylene fibres.
The fibres shall be 6 — 12 mm long and 18 — 32 u m in diameter, and shall have a melting point
less than 180°C ; or

() Method C: Protective layers for which it is demonstrated by local experience or fire testing that
no spalling of concrete occurs under fire exposure; or

(d) Method D: A design concrete mix for which it has been demonstrated by local experience or
fire testing that no spalling of concrete occurs under fire exposure.

Note : Post-fire investigation should include an assessment on the type and extent of remedial works

that are required to restore the effectiveness of the adopted method for reducing the risk of concrete

spalling.

assessment on the type and extent of
remedial works that are required to
restore the effectiveness of the adopted
method for reducing the risk of concrete
spalling.
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18 Clause
5.2.1.2(a)

MNote 1: Unless ber istaken as =0.1/y, the shear stress between the web and flange shiould
be checked and provided with transverse reinforcement.

[
biﬂ1 klﬂ.ﬂ
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(B 222 : Pz : {Z/z"f/%//_ﬂzW
I b I
| by : by | | by : by |
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Figure 5.2 - Effective flange width parameters

For structural analysis, where a great accuracy is not required, a constant width may be
assumed over the whole span. The value applicable to the span section should be adopted.

Mote 1:

(a) Unless ba is taken as =01y, the shear stress between the web and flange should be
checked and provided with transverse reinforcement.

B
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Figure 5.2a - Effective flange width parameters

(b) The longitudinal shear stress, ve, at the interface between one side of a flange andthe
web, should be taken as:

var = AFq/ (P Ax) (5.3a)
where:

Fy is the thickness of the beam flange

Ax is the longtudinal length of the flange beam under consideration (see Figure 5.2b)

AF4

of which the maximum value may be assumed to be halfthe distance between the
section where the moment is 0 and the section where the moment is maximum.
Where point loads are applied, this length should not exceed the distance between
the point loads

is the change of compressive force in the flange over the length Ax

Method for designing flange
reinforcements in flange beams is added.
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18 Clause
(Cont’d) | 5.2.1.2(a)
(Cont’d)

- compressive struts

- longitudinal bar anchored beyond this projected point
(see Note 1(e))

Figure 5.2b — Notations for the connection between flange and web
{c) Transverse reinforcements per unit length Asi/sf should be determined by assuming the

flange to behave as a braced framework consisting of concrete struts and ties formed by
tensile reinforcements and using the following equation:

0.87fAsflst = vsihr/cot B¢ (5.3b)
where:

Ast is the area of flange transverse reinforcement

Sf is the spacing of the flange transverse reinforcement

For the purpose of avoiding failure of the compression struts in the flange, the following
condition should be satisfied:

vsf = (0.68fcuym) sin Bf cos Bf (5.3c)

In the absence of more rigorous calculation, the following recommended values for cot &
can be used:

10=cot&=20 for compression flanges (45° = 6= 26 5°)
10=cotBr=125 for tension flanges (45° = 6r = 38 6°)

(d) In case of combined shear between the flange and the web, and transverse bending,
the area of steel should be the greater of that determined by Equation 5.3b or half that
determined by Equation 5.3b plus that required for transverse bending.

(e) Minimum longitudinal flange reinforcement should be provided in accordance with
clause 9.3.1. Longitudinal tension reinforcement in the flange should be anchored beyond
the strut required to transmit the force back to the web at the section where this
reinforcementis required (see Figure 5 .2b).

(f) For structural analysis, where a great accuracy is not required, a constant width may be
assumed over the whole span. The value applicable fo the span section should be adopted.

Method for designing flange
reinforcements in flange beams is added.

revision/addition




Legend:

19 Clause Loads on supporting beams Loads on supporting beams Clarification of the definition of vg, and
6.1.3.3(9) | The design loads on beams supporting solid slabs spanning in two directions at right angles The design loads on beams supporting solid slabs spanning in two directions at right angles | v ., by amending the word “edge” to
and supporting uniformly distributed loads may be assessed from the following equations: and supporting uniformly distributed loads may be assessed from the following equations: “ Y . » .
supporting beam” for clarity.
vy = By Tty 6.33 Vay = By ny 6.33
Vex = By tly 6.34 Vax = B 1tlx 6.34
where: where:
Vex is the design end shear on strips of unit width and span /, and considered to Vax is the design end shear on strips of unit width and span I, and considered to
act over the middle three-quarters of the edge, act over the middle three-quarters of the supporting beam,
Vsy is the design end shear on strips of unit width and span /, and considered to Vsy is the design end shear on strips of unit width and span / and considered to
act over the middle three-quarters of the edge, act over the middle three-quarters of the supporting beam,
Pyxand fi,y, are the shearforce coefficients shown in table 6.7. Byxand A, are the shear force coefficients shown in Table 6.7.
20 Clause Motes: Notes: Atypo is rectified.
6.1.3.5- = 2 2 i .= ;
Table 6.8 L oy=04 fliffcu < 40 Nimm# or 0.4(f,,, /40)2/3 for £, > 40 N/imm¢ with the value of £ not to be taken as greater than 1 v =04forf <40 Nimm? or 0.4(7_  /40)2 for f, > 40 Nimm? with the value of £ not to be taken as greater than
Note 1 80 Nimm 80 Nimm?
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Legend:

21 Clause
6.2.1.4 (e)

(e) Shear in columns
The design shear strength of columns may be checked in accordance with clause 6.1.2.5(k).
For rectangular sections in compression no check is required provided that M/N does not
exceed 0.6h and v does not exceed the maximum value given in clause 6.1.2.5(k).

Nibhfe) | 0 0.1 02 03 04 05 >0.6
B 1.00 0.88 0.77 0.65 0.53 0.42 0.30
Table 6.14 - Values of the coefficient g
b
b
Y

(e) Shear in columns

(i) Design concrete shear stress
The design shear strength of columns should be checked in accordance with clause

6.1.2.5(k).

(i) Design shear resistance of rectangular column

For rectangular sections in compression, no checking is required provided that AN does
not exceed 0.6h and v does not exceed the maximum value given in clause 6.1.2.5(k).
Otherwise, shear resistance of rectangular column should be checked in accordance with

clause 6.1.2.5.
Nj{bhfey) 0 0.1 0.2 03 0.4 05 206
B 1.00 0.88 0.77 0.65 0.53 0.42 0.30
Table 6.14 - Values of the coefficient g
b
I

-

Figure 6.18 - Biaxially bent columns

(i) Design shear resistance of circular column

Shear resistance of circular column should be checked in accordance with clause 6.1.2.5
with the following definitions.

(1) Forequation 6.19, bvd=r2 (n/2 + o + sin o cos o) 6.58a
where:
r is the radius of the circular section
rs is the radius of the circumference along the centre line of the
longitudinal reinforcement (see Figure 6.18a)
d = r{1+sin o) is the effective depth taken as the depth to the centroid of the

reinforcement below the centre line of the cross section of the
circular column (see Figure 6.18a)

sino=2rs/(mr) (0 <a<m2)

A new clause to provide guidelines for the
design of shear reinforcement in circular
column is added.

revision/addition
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Legend:

21 Clause
(Conta)| 8214 @

(Cont’d)

Circular Link / Spiral Link

Longitudinal Reinforcement

Circular Section

Figure 6.18a — Geometry of the Circular Section

(2) For Table 6.2, the term (vc + vr) should be replaced by vc such that nominal links
should be provided when 0.5vc < v < vc and shear reinforcement should be provided
when ve < v < 0.8+fey or 7.0 N/mm?;

(3) For Table 6.3, calculation of vc, As should be taken as half the total area of
longitudinal steel and bvd should be determined as equation 6.58a ;

(iv) Provision of shear reinforcement

Shear reinforcement can be either fixed with circular links (see equation 6.58b) or spiral
links (see equation 6.58c). The spacing of links is in the direction of the height of the

circular columns. The shear design for the cross section should be analysed from the
following equations:

" 2rs (v-v,)

= 6.58b
v 0ETT,

or
|/ r S.'.(V & Vc)
= 0.87f,,(1-0225s, /1)

6.58¢

where:

sy is the spacing of circular links along the member for equation 6.58b or the
pitch spacing of spiral links along the member for equation 6.58¢

Note: Since each link is cut twice by the shear plane, 4_ is twice the cross sectional area
of the link.

A new clause to provide guidelines for
the design of shear reinforcement in
circular column is added.

revision/addition
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Legend:

22 Clause Design forces Design forces The design forces for beam-column
6.8.1.2 The design forces acting on a beam-column joint shall be evaluated from the maximum internal The design forces acting on a beam-column joint shall be evaluated from the maximum internal joint of lateral load resisting frame
forces in all members meeting at the joint under the most adverse load combinations at ultimate limit forces in all members meeting at the joint under the most adverse load combinations at ultimate limit | should be calculated under the most
state as specified in table 2.1, with the joint in equilibrium. | state as specified in Table 2.1, with the joint in equilibrium. adverse load combinations at ultimate
For lateral load resisting frames where critical zones may be located at beam ends adjacent to the The design forces for beam-column joint of lateral load resisting frames, where critical zones may be | limit state as specified in table 2.1. The
beam-column joint, the design forces should be calculated by taking the provided amount of located at beam ends adjacent to the column, should be calculated by taking the most adverse | beam-column joint design should be
jongitudinal beam reinforcement in the critical zones at vield, .. ,. With gravity load dominated combined net moments and forces at the joint under the load combinations at ultimate limit state as i “ ired”
frames where reversal moments will not occur at the beam end, vyielding of bottom beam ified in Table 2.1 with the ioint i Jil'br' Whiic ioursetorbe S nt i calculated by taklng. th? required
reinforcement need not be considered. Spec ARG < MW SO ALE QR IDIIEL. SSYNCIE TEVEISOUOLDEGIN CITTOMENE OSOLES A | amount of longitudinal beam
beam-column joint design should also be calculated by taking the required amount of longitudinal i ¢ instead of the “ ded”
beam reinforcement entering the beam-column joint at yield, i.e. f,. With gravity load dominated | Fe1ntorcement instcad ot the - provide
frames where reversal moments will not occur at the beam end, yielding of bottom beam |amount — of  longitudinal  beam
reinforcement need not be considered. reinforcement.
At columns of two-way frames, where beams frame into the joint from two directions, these forces
need only be considered in each direction independently.

23 Clause Joint shear stress Joint shear stress The effect of all forces on the
6.8.1.3 - The horizontal joint shear stress computed with equation 6.71 shall not exceed 0.2 /. The horizontal joint shear stress computed with equation 6.71 shall not exceed 0.2 /. beam-column joints including beneficial
gq7ulat|on . , column shear forces should be

: Vi = i 6.71 Vi =_h 6.71 considered in deriving the total
bihe byhe horizontal design joint shear force Vj,.
where: where:
th is the total horizontal design joint shear force in the direction being considered, i.e. either ij th is the total horizontal design joint shear force in the direction being considered, i.e. either ij
or ij as appropriate or ij as appropriate. The magnitude of the horizontal design shear force shall be evaluated
from a rational analysis taking into account the effect of all forces on the joint including the
beneficial column shear forces.
24 Clause 7.2.1 - - The terms “Quasi-permanent load
Reinforced members and . Reinforced members and : C e »
—Table 7.1 prestressed members with PFEStLESE»sddTEFI; bers with B prestressed members with Prest:jesssddr:len;bers with combination” and “Frequent load
Exposure condition unbonded tendons onded tendons Exposure condition unbonded tendons onded tendons combination” are deleted.
Quam-pergt_'lantgnt load Frequent load combination
comBination 1,2, and 3 0.3 mm™ 0.2 mm
1,2, and 3 0.3 mm*" 0.2 mm 4 0.3 mm 0.2 mm
4 03 mm 0.2 mm Water retaining 02
Water retaining structures & .2 mm -
= 0.2 mm -
structures™ —
Motes:
Motes: For exposwre condition 1, crack width has no influenceon durability and this limit is st to guaranies accepisble
For exposure condition 1, crackwidth has no influsnceon durability and this limit is s2t to guarantee accepble appearance. |nthe sbsence of appearance condiions this limit may be relaxed.
appearance. In the sbsence of sppearance condiions this limitmay be relaxed. 2. Waster retaining structures refered to here are water tanks and the like usedin general building works and not meant
2. Water retaining structures refered to here are water tanks and the like usedin general building works and not meant to include large civil water retaining structures.
to include large civil water retaining structures.
Table 7.1 - Limitations of maximum estimated surface crack widths
Table 7.1 - Limitations of maximum estimated surface crack widths
25 Clause — . i T The equation for the determination of
b (h—x)Ya—x) _ bylh—xja—x) - . . . ) -
7.2.3_— m = &1 _;':“47(({] 7.2 Em = & —m far a limiting design surface crack width of 0.2mm ; 7.2 average strain £ for a limiting crack
equation sAgld —X) =35\, ! _ N
72 width of 0.lmm to facilitate the
St (fo— x Wi — . , ment of crack widths for
- L3b(h—x|a=x) g4 5 limiting design surface crack width of 0.1mm 7.2(a) assessment .o ¢ ?C dths . 0
=T aF Ald-3) s.tru_ctures with .deS|gn crack widths
' : limited to 0.1mm is added.

26 Clause Excessive response to wind loads Excessive response to wind loads The height H for determination of

7.3.2

Excessive accelerations under wind loads that may cause discomfort or alarm to occupants should
be avoided. A static or dynamic analysis could be employed taking into account the pertinent
features of the structure and its surroundings. Limiting deflection at the top of a building to AH/500
when considering a static charactenstic wind load should result in an acceptable environment for
occupants in normal buildings.

Excessive accelerations under wind loads that may cause discomfort or alarm to occupants should
be avoided. A static or dynamic analysis could be employed taking into account the pertinent
features of the structure and its surroundings. Limitng deflection at the top of a building to HIS00,
where H should be measured fram the highest floor level exduding plant roomsiroof features and
alike, when considering a static characteristic wind load should result in an acceptable environment
far accupants in normal buildings.

building deflection should be measured
from the highest floor level excluding
plant rooms / roof features and alike.

revision/addition
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Legend:

27 Clause _ Mibd? . MID Typos are rectified.
7344 - Service stress Service stress
Table 7.4 — 0.50 | 0.75 | 1.00 | 1.50 | 2.00 | 3.00 | 4.00 | 5.00 | 6.00 0.50 | 0.75 | 1.00 | 1.50 | 2.00 | 3.00 | 4.00 | 5.00 | 6.00
Note 2 100 200|200 | 200 | 186 | 163 | 1.36 | 1.19 | 1.08 | 1.01 100 200 | 200 | 200 | 186 | 163 | 1.36 | 1.19 | 1.08 | 1.01
150 200|200 | 198 | 169 | 149 | 1.25 | 1.11 | 1.01 | 0.94 150 200 | 200 | 128 | 169 | 149 | 125 | 111 | 1.01 | 0.94
(fy =250) 167 2.00 | 2.00 | 1.91 163 | 1.44 | 121 | 1.08 | 0.99 | 0.92 (fy = 250) 167 200 | 200 | 121 | 163 | 144 | 1.21 | 1.08 | 0.99 | 0.92
200 200|195 | 176 | 151 | 1.35 | 1.14 | 1.02 | 0.94 | 0.88 200 200 | 195 | 176 | 1.51 | 1.35 | 114 | 1.02 | 0.94 | 0.88
250 190 | 1.70 | 1.55 | 1.34 | 1.20 | 1.04 | 0.94 | 0.87 | 0.82 250 190 | 1.70 | 155 | 1.34 | 1.20 | 1.04 | 0.94 | 0.87 | 0.82
300 160 | 144 | 133 | 116 | 1.06 | 093 | 0.85 | 0.80 | 0.76 300 160 | 144 | 133 | 116 | 1.06 | 0.93 | 0.85 | 0.80 | 0.76
(fy =500) 333 141 | 128 | 1.18 | 1.05 | 096 | 0.86 | 0.79 | 0.75 | 0.72 (fy =500) 333 141|128 | 118 | 105 | 0.96 | 0.86 | 0.79 | 0.75 | 0.72
Notes: Notes:
1. The values in the table are derived from the following equation: 1. The values in the table are derived from the following equation:
Modification factor = 0.55+ LJ’S&\‘ <20 Modification factor = 0.55+ M £20
124 09+ — 12 09+ 2L
. bd*" )} . bd* )
where where:
Mis the design ultimate moment at the centre of the span or, for a cantilever, at the support Mis the design ultimate moment at the centre of the span or, for a cantilever, at the support
2. Thedesign service stress inthe tension reinforcement in a member may be estimated from the equation 2. The design service stress inthe tension reinforcement in a member may be estimated from the equation:
2 ‘{s re s _
Is :%xi - see clause 6.1.2.4 (b) for definition of 4, f= 2y As e Xi - ses clause 6 1.2 4 (b) for dsfinition of 4,
=78l prov H 31‘15, . )8
3. For a continuous beam, If the percentage of redistribution is not known but the design ultimate moment at mid-span ) ’ . ’ o ) ) i
is obviously the same as or greater than the elastic ultimate moment, the stress f_ in this table may be taken as 2/3 3. For a continuous beam, If the percentage of redistribution is not known but the design ultimate moment at mid-span
' 5 is obviously the same as or greater than the elastic ultimate moment, the stressfs in this table may be taken as 2/3
f‘f fy.
Table 7.4 - Modification factor for tension reinforcement Table 7.4 - Modification factor for tension reinforcement
28 Clause q E Typos are rectified.
s, prov As’ prov
7.34.5 - 100——— Factor 100 =2 Factor
Table 7.5 bd bd
0.00 1.00 0.00 1.00
0.15 1.05 0.15 1.05
0.25 1.08 0.25 1.08
0.35 1.10 0.35 1.10
0.50 1.14 0.50 1.14
0.75 1.20 0.75 1.20
1.00 1.25 1.00 1.25
1.50 1.33 1.50 1.33
2.00 1.40 2.00 1.40
2.50 1.45 2.50 1.45
=3.00 1.50 =3.00 1.50
Motes: Notes:
1. Thevalues in this table are derived from the following equation 1. The valuesin this table are denved from the following equation
Modification factor for compression reinforcement = 1+ 10045 prov | 3+ 10045 prov | <15 Modification factor for compression reinforcement =, 1004: per | 3+ 1004 prov l<1s
bd L bd | bd L bd )
2. Thearea of compression reinforcement 4z Used in this table may include all bars in the compression zone, even 2. The area of compression reinforcement 4<"prov used in this table may include all bars in the compression zone, even
those not effectively tied with links. those not effectively tied with links

Table 7.5 - Modification factor for compression reinforcement

Table 7.5 - Modification factor for compression reinforcement

revision/addition
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29 Clause o Ac Typos are rectified.
7.3.6-— Agy 100=% Ag 10028
Table 7.7 100 bd 1002 bd
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 0.00 0.25 0.50 0.75 1.00 126 1.50 1.75 2.00
0.25 0.44 0.31 0.26 0.22 0.20 0.18 017 0.16 0.15 0.25 0.44 0.3 0.26 0.22 0.20 .18 0.7 0.16 0.15
0.50 0.56 0.31 0.26 0.22 0.20 0.18 0.17 0.16 0.15 0.50 0.56 0.3 0.26 0.22 0.20 0.18 0.7 0.16 0.15
0.75 0.64 0.45 0.26 0.22 0.20 0.18 0.17 0.16 0.15 0.75 0.64 0.45 0.26 0.22 0.20 0.18 0.7 0.16 0.15
1.00 0.70 0.55 0.39 0.22 0.20 0.18 0.17 0.16 0.15 1.00 0.70 0.55 0.39 0.22 0.20 0.18 0.7 0.16 0.15
1.50 0.80 0.69 0.57 0.45 0.32 0.18 0.17 0.16 0.15 1.50 0.80 0.69 0.57 0.45 0.32 0.18 0.7 0.16 0.15
2.00 0.88 0.79 0.69 0.60 0.49 0.39 0.28 0.16 0.15 2.00 0.38 0.79 0.60 0.60 0.49 0.39 0.23 0.16 0.15
2.50 0.95 0.87 0.79 0.70 0.62 0.53 0.44 0.35 0.25 2 ED 0.5 0.87 0.79 0.70 0.62 053 0.44 0.35 0.25
3.00 100 | 094 | 086 | 079 | 072 | 064 | 057 | 049 | 040 3.00 1.00 094 | 088 0.79 0.72 0.54 0.57 045 | 040
3.50 1.00 1.00 0.93 0.87 0.8 0.74 0.67 0.60 0.52 3.50 1.00 1.00 0.93 0.87 0.8 0.74 0.67 0.60 0.52
4.00 1.00 1.00 1.00 093 | 0.87 0.81 0.75 069 | 0.62 4.00 1.00 1.00 1.00 0.93 0.87 0.51 0.75 0.69 0.62
Table 7.7 - Values of Po for calculation of shrinkage curvatures Table 7.7 - Values of g, for calculation of shrinkage curvatures
30 Clause The term “deflection” in the title is
736~ Moment M Memeant M amended to “curvature” to tally with the
Figure 7.2 "‘ Total long - term _ ! Total long - term _ figure.
~ - !
Long term due to M Shrinkage Instantenous Long tarm dua to M ; Instantenous
-—p—l-—g—‘-q due to increase - - P -l Shrinkage -l [ "Il due to increase
3 i 4) H{(1D)-(2 from M _to M (3 | 4 H{1-2) from M to M
I I | p t [ i | p t
Instantenous Creep due | Instantenous Creep dus I
dueto M, to M, | | duete M to M ' ! |
| - E i .l [
el | | ! : (@ | | | |
Instantenous | | ' | Instantencus | ' ! I
due to M, ! : : | due to M, : : : I
- T L T i |
M ! | | I m | | '
M| o N R R A R,
(total) |~ | |/ : | /
I
M| | ~ I |
0 - =
(permanent) _ ~ Long term - Leng teem
-
— Instantaneous Instantaneous
Mcr L E
. = 5
(cracking) P
~
L - —
Curvature Curvature
Figure 7.2 - Loading history for serviceability limit state - deflection Figure 7.2 - Loading history for serviceability limit state - curvature
31 Clause Jfio=Fg/afly, 8.7 iy = F/(mil) g2 | A brack_et is added to_the denominator
8.4.3- of equation 8.2 for clarity.
equation | where: where:
8.2 F, is the forcein the bar or group of bars F, iz the farcein the bar or group of bars
& is the effective bar size which, for a single bars is the bar size and for a group of bars in ¢ iz the effectve bar size which, for a single bars is the bar =ize and for a group of bars in
contactis equal to the diameter of a bar of equal total area. contactis equal to the diameter of a bar of equal total area.

Legend:

revision/addition
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Legend:

32 Clause Values for design ultimate anchorage bond stress Values for design ultimate anchorage bond stress Typos are rectified.
844 Values for design ultimate anchorage bond stress f,,, may be obtained fromthe equation: Values for design ultimate anchorage bond stress #,, may be obtained from the equation:
Jou =By Jou = Ay 8.3
where: where:
Jou 1s the characteristic compressive cube strength of concrete, limited to 60 N/mm? for the fey s the characteristic compressive cube strength of concrete, limited to 60 N/mm? for the
purpose of calculating ulimate anchorage bond stress, purpose of calculating ultimate anchorage bond stress,
Jou  1s the design ultimate anchorage bond stress, fby 1sthe design ultimate anchorage bond stress,
B DA coefﬁ_CIerjtdependen_ton the bar type. - . g i B is a coefficient dependent on the bar type.
For tglgrsllnatgnghon Inl SlabeOI' o4 beams‘\(:vhe;e m'n'nlmg zlslnk_s”:‘nave b?en Pfo‘f'ded n ac;c:rda?ce For bars in tension in slabs or in beams where minimum links have been provided in accordance
wih Table 6.3, the vakies of smay be taken from table 8.3. ese values nclude a partiat safely with Table 6.2, the values of § may be taken from Table 8.3. These values include a partial safety
factor y,.0f 1.4 .
m factor y,,.0f 1.4
Ba
riyps Bars in tension Bars in compression Bar type Here o bsion Bars in compression
Plain bars 0.28 0.35 Plain bars 028 035
Ribbed Dars 0.5 .03 Ribbed bars 0.50 0.63
Fabiic(see clalise 8.46) 855 0:81 Fabric (see clause 8.4.6) 0.65 0.81
Table 8.3 - Values of bond coefficient g Table 8.3 - Values of bond coefficient 8
In beams where minimum links in accordance with table 6.3 have not been provided, the design | s - . - . :
: : 2 : n beams where minimum links in accordance with Table 6.2 have not been provided, the design
anchorage bqnd stresses used should be those appropriate to plain bars irespective of the type of anchorage bond stresses used should be those appropriate to plain bars irrespective of the type of
bar used. This does notapply to slabs. bar used. This does not apply to slabs.

33 Clause Minimum ultimate anchorage bond lengths Minimum ultimate anchorage bond lengths A bracket is added to the denominator
8.45- The ultimate anchorage bond length i, should be greaterthan or equal to the value calculated fram: | The ultimate anchorage bond length 7, should be greater than or equal to the value calculated from: | Of €quation 8.4 for clarity.
equation

where: where:
fi  is08T, fs is087%

Values foranchorage bond lengths are given intable 8.4 as multiples of bar diameter.

Values for anchorage bond lengths are given in table 8.4 as multiples of bar diameter.

revision/addition
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Legend:

34 Clause The symbol “C” is amended to “c” in
8.4.6- ¢ Support c ¢ Support order to tally with the notation used in
Figure 8.1 ' Equations 8.5 and 8.6.

Excess anchorage. If any length beyand | | .~ Excess anchorage. If any length beyond
paint °p' s required to obtain the minimum B | point'p' s required to obtain the mlnr_nurn
anchorage length then the band bearing _\ I anchorage length then the band bearing
stress is to be checked. (see clause 8.3) . Siress is to be checked. (see clause 8.3)
w955
|
i
L T L :
# =0 | #
f |
See clause 9.2.1.7 KL See clause 9.2.1.7
Min. support width ' Min. support width
Sea clause 848 See clause 348
Figure 8.1 - Requirements of a bend anchorage Figure 8.1 - Requirements of a bend anchorage
35 Clause Minimum support widths Minimum support widths An equation for calculating the
8.4.8 Supports in theform of beams, columns and walls etc. should have a minimum width of; Supports in the form of beams, columns and walls etc. should have a minimum width of: minimum support width for anchor bars
2(4g + ¢} for anchored bars less than 20 mm in diameter, or 85 2(3¢ + ¢) for anchored bars less than or equal to 12 mm in diameter, or 8.5a !955 than or equal o 12mm in diameter
2{5g + ¢) for anchored bars 20 mm or larger in diameter. 36 2(4¢ + c) for anchored bars larger than 12 mm but less than 20 mm in diameter, or 8.5 'rs :iddedf t(r) tﬁllykWIthnt(:lelmlnlmuirc 2er:g
Zee fiqure 8.1 for notation. 2(5¢ + ¢) for anchored bars 20 mm or larger in diameter. 8.6 'I?ab:Jt;SB g 00Ks a 00ps give
See figure 8.1 for notation. o

36 Clause 8.5 Additional details of anchorage of links
—Figure 135° 10 ¢, but 150° 135° 104, but for hooks with 150° & above is added.
82 10 ¢, but 270 mm 5 ¢, but 10 4, but =70 mm

270 mm Z0Te > 50 mm >70 mm Z0.T8 Original detail of 180° hook is covered
—— z10mm s2p zlOmmlfh Y., —— z10mm >2¢ =10mm >14¢ | by the new details and hence is deleted.
5 ¢, but + >20 mm + ]:;ZDmm
2 50 mm <50 mm £50 mm
¢ e ¢ ¢ ¢ e e ¢ ¢ ¢
180° hook 135° hook 90° hook =150° hook 135° hook 90° hook

Figure 8.2 - Anchorage of links

Figure 8.2 - Anchorage of links
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Legend:

37 Clause 8.6
— Figure
8.3

)
[ 3 |1
SRR

!
Figure 8.3 - Welded transverse bar as anchoring device
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Figure 8.3 - Welded transverse bar as anchoring device

The symbol “C” is amended to “c” in
order to tally with the notation used in
Equations 8.5 and 8.6.

38 Clause 8.7

8.7 LAPS AND MECHANICAL COUPLERS

8.7.1 General

Forces aretransmitted from one barto another by:
(a) lappingofbars, with arwithout bends or hooks;
(b) welding; or

(c) mechanical devices assuring loadtransferin tension and/or compression.

In joints whereimposed loading is predominantly cydical bars shouldnot be joined by welding.

8.7
8.7.1

LAPS

General

Faorces aretransmitted from one barto another by:

(a) lappingofbars, with orwithout bends or hooks;

(b) welding; or

(¢} mechanical devices assuring loadtransferintension andlor compression.
In joints whereimposed loading is predominantly cydical bars should not be joined by welding,

The title “LAPS AND MECHANICAL
COUPLES” is amended to “LAPS” as
the requirements for mechanical
couplers are given in Clause 3.2.8.

39 Clause
872&
Figure 8.4

(d) the clear transverse distance between two lapping bars should not be greater than 4¢ or 50
mm, otherwise the lap length should be increased by a length equal to the clear space
exceeding 4¢ or 50mm;

(e) the longitudinal distance between two adjacent laps should not be less than 0.3 times the lap
length, Io; and

(f) in case of adjacent laps, the clear distance between adjacent bars should not be less than 2¢
or 20 mm.

The permissible percentage of lapped bars in tension at any section may be 100% where the bars
are all in one layer, or 50% where the bars are in several layers.

All bars in compression and secondary (distribution) reinforcement may be lapped in one section.

2031, Lo <50 mm
Fg <4
- 1 JJ_\ ¢ F.
[ N7/ ———
F >2¢
-~ 1 220 mm Fy
F . 3y — -
-~ ¢ ) Fs
C L B o

Figure 8.4 - Adjacent laps

(d) the clear transverse distance between two lapping bars should not be greater than 44 or 50 mm,
otherwise the lap length should be increased by a length equal to the clear space exceeding 4¢
or 50mm, whichever is lesser;

(e) the longitudinal distance between two adjacent laps should not be less than 0.3 times the lap
length, lo; and

(f) in case of adjacent laps, the clear distance between adjacent bars should not be less than 2¢
or 20 mm, whichever is greater.

The permissible percentage of lapped bars in tension at any section may be 100% where the bars
are all in one layer, or 50% where the bars are in 2 or more layers.

All bars in compression and secondary (distribution) reinforcement may be lapped in one section.

E 2 0_31£_rl_0’1 83 45;0 mm } whichever is lesser
<

-— T ;154 F.

L Y e—

>2¢ whichever is greater
_FL 7 ) @ >20 mm } F,
L 3 —_—

<FL 2 ] F

C §

Figure 8.4 - Adjacent laps

® The term “several layers” is
amended to “2 or more layers” for
clarity.

® The requirements on clear transverse
distance between two lapping bars
and clear distance between adjacent
bars in clause 8.7.2 and Figure 8.4
are clarified.

40 Clause 9.1

Detailing of members should normally comply with both the general detailing rules given in dauses
9.2 to 9.8 and the particular rules for ductility given in dause 9.9, However, members not contrbuting
inthelateral load resistingsystem do not need to confom to the requirements of clause 8.9,

Detailing of members should normally comply with both the general detailing rues given in causes
9.2 to 9.8 and the particular rules for ductlity given in dause 9.9, However, members not contibuting
in the lateral load resisting system or walls for single storey structures do notneed to conform to the
requirements of clause 9.9,

Walls for single storey structures are
exempt from the ductility design
requirement.

41 Clause
9.4.1(j)

Cantilevered slabs exposed to weathering should be designed for :
(i) exposure condition 2 or higherif appropriate;
(j) estimated maximum crack width not exceeding 0.1 mm under serviceability limit state.

Cantilevered slabs exposed to weathering should be designed for :
(i) exposure condition 2 or higher if appropriate;

() estimated maximum crack width not exceeding 0.1 mm under serviceability limit state or the
stress of deformed high yield steel reinforcing bars used should not exceed 100 N/mm? when
checking the flexural tension under the working load condition.

The alternative checking method for
exposed cantilevered slab by limiting
the stress of deformed high vyield steel
reinforcing bars to 100N/mm? as given
in Appendix A of PNAP APP-68 is
incorporated.

revision/addition
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42 Clause Details and construction Details and construction The additional construction
9.44 Cantilevered structures, especially those projecting over streets, should be detailed in such a | Cantilevered structures, especially those projecting over streets, should be detailed in such a require_ments for externa_ll cantilevered
manner that they may be demolished or replaced without affecting the safety and integrity of the | manner that they may be demolished or replaced without affecting the safety and integrity of the | slab with a span exceeding 750mm as
main structure of the building. main structure of the building. stipulated in paragraph 9 of Appendix A
Cantilevered structures should be cast monolithically with and at the same time as the directly | Cantilevered structures should be cast monolithically with and at the same time as the directly | to PNAP APP-68 are incorporated.
supporting members. Construction joints should not be located along the external edge of the | supporting members. Construction joints should not be located along the external edge of the
supporting members. In case this is unavoidable, the construction method should ensure that the | supporting members. In case this is unavoidable, the construction method should ensure that the
finished product should have a structural strength and integrity not inferior to that provided by | finished product should have a structural strength and integrity not inferior to that provided by
monolithic construction, and should not invite ingress of water through the joint. monolithic construction, and should not invite ingress of water through the joint.
Adequate bar spacers should be provided to maintain the position and alignment of the steel | Adequate bar spacers should be provided to maintain the position and alignment of the steel
reinforcing bars. Every endeavour should be made to avoid steel reinforcing bars from being reinforcing bars. Every endeavour should be made to avoid steel reinforcing bars from being
displaced or depressed. Concrete works should strictly comply with requirements stipulated in displaced or depressed. Concrete works should strictly comply with requirements stipulated in
clause 10.3 clause 10.3
Where a wall is designed to support a cantilevered slab, it should have adequate thickness to allow | Where a wall is designed to support a cantilevered slab, it should have adequate thickness to allow
the proper anchorage of the main reinforcing bars of the cantilevered slab. the proper anchorage of the main reinforcing bars of the cantilevered slab.
External cantilevered slabs with a span exceeding 750 mm exposed to weathering should satisfy the
following requirements:-
(a) concrete should be water-proof concrete of characteristic compressive strength not less
than 35MPa at 28 days;
(b) all main steel reinforcing bars should be hot-dip galvanized to BS EN ISO 1461; and
(c) water-proof membrane/tanking should be provided and protected by 1:3 cement sand
mortar of 0.65 maximum free water/cement ratio or other equivalent means.
43 Clause 9.5 | COLUMNS COLUMNS The symbols “b.” & “h,” are deleted.
This clause deals with columns for which the larger dimension h. is not greater than 4 times the This dause deals with columns for which the larger dimension is not greater than 4 times the smaller
smaller dimension b dimension .
44 Clause Rectangular or polygonal columns Rectangular or polygonal columns Textual refinements and typos are
9.5.2.2 All corner bars, and alternate bars (or bundle) in an outer layer of reinforcement should be supported rectified.

by links, with or without crossties, passing around the bars and having an included angle of not more
than 135° (see figure 9.5a). No bar within a compression zone should be further than 150 mm from
a restrained bar.

Links should be adequately anchored by means of hooks bent though an angle of not less than 135°
(see figure 9.5b). Crossties should be adequately anchored by means of hooks bent through an
angle of not less than 135° at one end and 90° at the other end, and should be alternated end for
end along the longitudinal bars (see figure 9.5d). Where there is adequate confinement to prevent
the end anchorage of the link from “kick off’(see figure 9.5¢), the 135° hook in the links or crossties
may be replaced by other standard hoods given in figure 8.2.

All corner bars, and alternate bars (or bundle) in an outer layer of reinforcement should be supported
by links, with or without crossties, passing around the bars and having an included angle of not more
than 135° (see Figure 9.5a). No bar within a compression zone should be further than 150 mm from
a restrained bar.

Links should be adequately anchored by means of hooks bent though an angle of not less than 135°
(see Figure 9.5b). Crossties should be adequately anchored by means of hooks bent through an
angle of not less than 135° at one end and 90° at the other end, and should be alternated end for
end along the longitudinal bars (see Figure 9.5d). Where there is adequate confinement to prevent
the end anchorage of the link from “kick off’(see Figure 9.5e), hooks with bend not less than 135° in
the links or crossties may be replaced by other standard hooks given in Figure 8.2.
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45 Clause 9524 Alternative details The alternative details of column
5.2.4 1357, ieal— : ) S . - .
95 ;_ m,wdmd na , Alternative arrangement of column transverse reinforcement is given in Figure 9.5f. transverse reinforcement as StlpUI_atEd in
and 0 be merirainad \,{—\ BD’s circular letter dated 29 April 2011
. langitudinal ba / are incorporated.
Figure 9.5f not considared rd ‘ﬁ“\"‘.
added restrained sinoe %-\ %, \ <135°, longitudinal
anciosing angle F o =138 % | bar considered
= 135" ' to be restrained
ﬁ A longitudinal bar a
..-'"I not considered 3
ining * /. . restrained since \
bar reguired ¥ e :n1d3°530m9 angle - l )
a) b €
barnequlr‘;d
: | |:|
E T Confined concrete.
Links withinthis
area may be
| | anchored by 307
— ! hook
. |m ook [ Confined concrete.
Unconfined Links within this
concrete. Links areamay be .
within this area :x{(‘g’ed by 90
d) Crossties (should be g | ;hl:lulglsg Ee aznr'med ==
;:te-matef! e-r_'rd for end along ¥ ooks. T
e longitudinal bars) oot b
within this area
d) Crossties (should be e) should be anchored
alternated end for end along by hooks with beL\d
the longitudinal bars) not less than 135°.
Figure 9.5 - Column transverse reinforcement
1
see detail "2"
Cover
)H( see detail "1"
e or
R. g
= Detail "1"
77 o u
Rectangular ¥ see detail "1" —_———
f) Detail 2"
Figure 9.5 - Column transverse reinforcement
46 Clause The centre-to-centre spacing of links or ties along a beam shall not exceed: The centre-to-centre spacing of links or ties along a beam shall not exceed:- A typo is rectified.
9.9.1.3 . . . . L . : : " . . __ .
@) (I) Inside the critical zone: the |arger of 150mm or 8 times the Iongnudlnal bar diameter (i) Inside the critical zone: the smaller of 150mm or 8 times the longitudinal bar diameter
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47 Clause Anchorage Anchorage Textual refinements and typos are
9.9.1.3(b) | Links should be adequately anchored by means of 135° or 180° hooks in accordance with : g . .| rectified.
and clause 8.5. Anchorage by means of welded cross bars is not permitted. Where there is Links should '?e adequately anchored by means of hooks with bend not "?55 than 13‘_5 N . . .
. adequate confinement to prevent the end anchorage of the link from “kick off’, the 135° hook accordance with clause 8.5. Anchorage by means of welded cross bars is not p‘efmnted. The alterative beam shear link details as
Figure 9.7 may be replaced by other standard hoods given in figure 8.2 (see figure 9.7). Where there is adequate confinement to prevent the end anchorage of the link f(om .kICk. off”, stipulated in BD’s circular letter dated
hooks with bent not less than 135° may be replaced by other standard hooks given in Figure 29 April 2011 are incorporated
8.2 (see Figure 9.7). '
- . qL L’/,','/'/"/’/'/'/«V ..',77,7,,,-,{
[J Confined concrete. Links — L ,J.
within this area may be t},”,/”.,/ | L/,/},,/:,/ [ Confined concrete. A unconfined
anchored by 90° hooks LIa. '2 f// 9 Links within this co.m;rete._ Links
7 7 area may be within this area
Unconfined concrete. é ; anchored by 90° should be anchored
e i e nooks by hooks it ber
. 1350 hooks. é .; not less than 135¢.
Figure 9.7 — Typical confinement in beam
b) Beam shear link details (not applicable to torsional links)
bar 'a’' bar 'a’' - ——
~ R A, i
| UL L,
. € 4 1 I
bar 'a | 7 U ) bar 'a’
L A
) v
| W
b B U ”
bar 'b'
Note: T.L. = Tension Lap bar ™’ Note: T.L. = TensionLap - _=~l
bar 'b’
c) Beam torsional link details d) Beam torsional link details T
Figure 9.7 - Typical confinement in beam
48 Clause Anchorage Anchorage Textual refinements and a typo are
9.92.2(c) | Links and ties should be adequately anchored by means of 135° hooks in accordance with | Links and ties should be adequately anchored by means of hooks with bend not less than 135¢ | rectified.

clause 9.5.2 (see figure 9.5b, ¢, d & e). Where there is adequate confinement to prevent the
end anchorage of the link from “kick off’, the 135° hook may be replaced by other standard
hoods given in figure 8.2.

in accordance with clause 9.5.2 (see Figure 9.5b, c, d & e). Where there is adequate
confinement to prevent the end anchorage of the link from “kick off’, hooks with bend not less
than 135° may be replaced by other standard hooks given in Figure 8.2.
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49

Clause
9.9.2.4 and
Figure 9.7a
added

9.9.24 Shear reinforcement in beam-column joints
Typical details of shear reinforcement in beam-column joints are given infigure 9.7a.

-~ _1'__ "
N
|
floor level - ! floor level
L2 v 2.
____________ K s
vertical bar L
Beam ije.._._.. *! Beam Beam
Column -
ST
A
A
14
Case 1
Notes:

1. Vertical shear reinforcement may be provided by vertical bars or
inverted U-bars with adequate anchorages into column above or
below the joint.

2.  TA.L. = Tension Anchorage Length

a) Beam-column joint - elevation showing vertical shear reinforcement

horizontal .
. horizontal
/" shear link / shear link

J <= -
Beam Beam
Beam
‘Beam
4 4
Casel - Case 2
Notes:

1. Horizontal shear reinforcement may be provided by U-bars.
2. Shear reinforcement should not extend outside column section.

b)  Beam-column joint - plan showing horizontal shear reinforcement

Figure 9.7a - Beam-Column Joint Shear Reinforcement

The typical beam-column joint shear
reinforcement details as stipulated in
BD’s circular letter dated 29 April 2011
are incorporated.
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50 Clause
9.9.3.2

Confined boundary elements
Confined boundary elements are the edge regions or intersections of the cross-sections of walls,
which are strengthened by confining reinforcement as specified in this clause.

(a) Type 1 confined boundary element

Type 1 confined boundary element refers to the shaded portions of the walls in Figure 9.11(a),
and should be provided with vertical reinforcement satisfying the following requirements:

(i) notless than 0.6% of the sectional area of the structural boundary element;
(i) not smallerthan 12mm in diameter and not less than 6 in number; and

(iii) each vertical bar is tied with links of at least 10mm diameter and vertical spacing not
exceeding 250 mm.

(b) Type 2 confined boundary element

Type 2 confined boundary element refers to the shaded portions of the walls in Figure 9.11(a),
and should be provided with vertical reinforcement satisfying the following requirements:
(i) notlessthan 0.8% of the sectional area of the structural boundary element;

(ii) not smallerthan 16mm in diameter and not less than 6 in number; and

(iii) each vertical bar is tied with links of at least 10mm diameter and vertical spacing
not exceeding 200 mm.

(c)  Type 3 confined boundary element
Type 3 confined boundary element refers to the shaded portions of the walls in Figure 9.11(b),

and should be provided with vertical reinforcement satisfying the following requirements:
(i) notlessthan 1% of the sectional area of the structural boundary element;

(i) not smallerthan 16mm in diameter and not less than 6 in number; and
(iii) spacing not exceeding 150mm; and

(iv) each vertical bar is tied with links of at least 12mm diameter and vertical spacing
not exceeding 150 mm.

Confined boundary elements
Confined boundary elements are the edge regions or intersections of the cross-sections of walls,
which are strengthened by confining reinforcement as specified in this clause.

(a) Type 1 confined boundary element

Type 1 confined boundary element refers to the shaded portions of the walls in Figure 9.11(a),
and should be provided with vertical reinforcement satisfying the following requirements:

(i) notless than 0.6% of the sectional area of the structural boundary element;
(i) not smaller than 12mm in diameter and not less than 6 in number; and

(i) each vertical bar is tied with links or ties of at least 10mm diameter and vertical spacing
not exceeding 250 mm.

(b) Type 2 confined boundary element

Type 2 confined boundary element refers to the shaded portions of the walls in Figure 9.11(a),

and should be provided with vertical reinforcement satisfying the following requirements:
(i) notless than 0.8% of the sectional area of the structural boundary element;

(i) not smaller than 16mm in diameter and not less than 6 in number; and

(i) each vertical bar is tied with links or ties of at least 10mm diameter and vertical
spacing not exceeding 200 mm.

(c)  Type 3 confined boundary element

Type 3 confined boundary element refers to the shaded portions of the walls in Figure 9.11(b),

and should be provided with vertical reinforcement satisfying the following requirements:
(i) notless than 1% of the sectional area of the structural boundary element;
(i) not smaller than 16mm in diameter and not less than 6 in number; and
(i) spacing not exceeding 150mm; and
(iv) each vertical bar is tied with links or ties of at least 12mm diameter and vertical
spacing not exceeding 150 mm.

Links and ties should be adequately anchored by means of hooks with bend not less than 135° in
accordance with clause 9.5.2 (see Figure 9.5b, c, d, e & f). Where there is adequate confinement to
prevent the end anchorage of the link from “kick off", hooks with bend not less than 135° may be
replaced by other standard hooks given in Figure 8.2.

The vertical bar in the confined
boundary elements of walls
should be tied with links or ties.

For links and ties, where there is
adequate confinement to prevent
the “kick off” of the hook, hooks
with bend not less than 135° may
be replaced by other standard
hooks given in Figure 8.2.
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51 Clause
9.9.3—-
Figure
9.11
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Figure 9.11 — Details of confined boundary elements
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Figure 9.11 — Details of confined boundary elements

The symbols “b.” and “h.” are amended
to “C,” and “C,” respectively to tally
with the symbols in clause 1.5.
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52

Clause
10.3.4.2(b)

When the following situation occurs, the concrete mix design, the material quality, the
production method and eguipment, and the procedures of concrete sampling and tesfing
should be reviewed and no futher concreiing of permanent works should be allowed until a
steady and satisfactory production ofthe mix could berestored:
(iv} For concrete grade not exceeding C80, the calculated standand deviation exceeds §
MPa for 180mm test cubes or 8.5 MPa for 100mm test cubes; or

(v) Forconcrete grade exceeding G50, the coefficient of variation exceeds 14%.

When the following situation occurs, the concrete mix design, the material quality, the production
method and equipment, and the procedures of concrete sampling and testing should be reviewed and
no further concreting of permanent works should be allowed until a steady and satisfactory production
of the mix could be restored:

(iv) For concrete grade not exceeding C60, the calculated standard deviation exceeds 8
MPa for 150mm test cubes or 8.5 MPa for 100mm test cubes; or

(v) For concrete grade exceeding C60, the coefficient of variation exceeds 14%.

In case further concreting of permanent works is not allowed when either of above conditions occurs,
investigation shall be carried out to find out the cause of such variation in cube strength distribution.
Measures should be taken to restore a steady and satisfactory production of the concrete mix.
However, in line with the investigation work, temporary resumption of concrete works can be allowed
under any one of the following conditions:

(vi) The average of the latest 40 cube test results exceeds the grade strength by at least
10 MPa for 150 mm test cubes or 12MPa for 100 mm test cubes and all individual
test results exceeds the grade strength by at least 4 MPa for 150 mm test cubes or 5
MPa for 100 mm test cubes; or

(vii) The standard deviation or coefficient of variation of the latest 40 cube test results is
found to fall below the corresponding limit again with new cube test results coming up
after the incident is identified showing that the variation in cube distribution has
become normal again.

Permanent resumption of concreting works is allowed when either the case is confirmed to be caused
by individual cube test results deviating from the general trend of other data or the remedial actions
corresponding to the identified root causes are conducted.

The  conditions  for  temporary
resumption of concreting works are
added.
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Clause
10.3.4.3
added

10.3.4.3 Further testing

(a) When concrete is considered to be suspect from visual inspection, or when the specified
grade strength has been deemed not to be attained under clause 10.3.4.2(b), the
compressive strength of the concrete in the structure may be determined by driling a
sufficient number of cores from the concrete at suitable locations.

(b) The core should be prepared in accordance with the requirements given in CS1.

(c) Cores drilled from concrete should be prepared and tested by a recognized method to
determine the compressive strength.

(d) No adjustment should be made to the measured strength in respect of the age of the
core when tested.

(e) Criteria for acceptance
(i) Concrete cores should not show evidence of segregation of individual materials.
(i) There should be no honeycombing in the cores which means interconnected voids
arising from, for example, inadequate compaction or lack of mortar.

(iii) For any set of cores representing a test location, the estimated in-situ cube strength
of each core specimen should be at least 75% of the specified grade strength and the
average estimated in-situ cube strength of the set should be at least 85% of the
specified grade strength. In this respect, the estimated in-situ cube strength of each
core specimen should be calculated in accordance with CS1.

The coring test requirements and
corresponding acceptance criteria for
further testing required under regulation
63 of the Building (Construction)
Regulations are added.
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Clause
10.3.6.1

The method of curing should be specified in detall where members are of considerable bulk or length,
the cement content of the concrete is high, the surface finish is critical or special or acceleraled
curing methods are to be applied

The method of curing should be specified in detaill where members are of considerable bulk or length,
the cementitious content of the concrete is high, the surface finish is critical or special or accelerated
curing methods are to be applied

Consequential amendments
remarks for Clause 4.2.1 in
above).

(see
item 7
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Clause
12.3.6.1

General

The serviceability requirements for deflection are given in clause 2.2.3.2, but no numerical limits are
set. For reinforced concrete, in all normal cases, deflections are controlled by limiting the ratio of
span to effective depth. In general, this approach is not possible for prestressed concrete, because
of the major influence of the level of prestress. When it is considered necessary to calculate
deflections, the methods outlined inclause 12.3.5.2 may be used.

General

The serviceability requirements for deflection are given in clause 2.2.42, but no numerical limits are
set. For reinforced concrete, in all normal cases, deflecions are controlled by limiting the ratio of
span to effective depth. In general, this approach is not possible for prestressed concrete, because
of the major influence of the level of prestress. When it is considered necessary to calculate
deflections, the methods outlined inclause 12.3.6.2 may be used.

A typo is rectified.
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Clause
12.12.3.1

(b) Cover against corrosion

The exposure conditions for the structural element should be assessed in accordance with
4243 and the required nominal cover, grade and associated mix limitations obtained from
table 4.2 The recommendations of clause 4.2 for concrete materials and mixes also apply to
table 4.2 except that the minimum cement content should not be reduced below 300 kg/m?.

(b) Cover against corrosion

The exposure conditions for the structural element should be assessed in accordance with
clause 4.2.4 3 and the required nominal cover, grade and associated mix limitations obtained
from Table 4.2 The recommendations of clause 4.2 for concrete materials and mixes also
apply to Table 4.2 except that the minimum cementitious content should not be reduced below

300 kg/m?.

Consequential amendments (see
remarks for Clause 4.2.1 in item 7
above) and textural refinements.
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Clause
13.2

TEST LOADS

The total load to be camied (W) should be not less than 1.0 times the characterstic dead load plus
1.0 times the characterstic live load, and should normally be the greater of (a) the sum of the
characteristic dead load and 1.25 times the charactersticimposed load or (b) 1.125 times the sum of
the charactenstic dead and imposed loads. In deciding on suitable figures for this, and on how to
apply the test load to the structure, due allowance should be made for finishes, partitions, etc and for
any load sharng that could occur in the completed structure, i.e. the level of loading should be
representative and capable of reproducingthe proper internal force system reasonably closely.

TEST LOADS

The total load to be camied (W) should be not less than 1.0 times the characterstic dead load plus
1.0 times the characteristic imposed load, and shoud normally be the greater of (a) the sum of the
characteristic dead load and 1.25 times the charactensticimposed load or (b) 1.125 times the sum of
the characteristic dead and imposed loads. In deciding on suitable figures for this, and on how to
apply the test load to the structure, due allowance should be made for finishes, parfitions, ete and for
any load sharing that could occur in the completed structure, i.e. the level of loading should be
representative and capable of reproducingthe proper internal force system reasonably closely.

The term “characteristic live load” is
amended to ‘“characteristic imposed
load”.
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Annex A

BS 44332005 Steel fabric for the reinforcement of concrete. Specification

BS 44361930 Specificationforhotrolled and hotrolled and processed hightensile alloy steel

bars forthe prestressing of concrete

Admixtures for concrete, mortar and grout. Test methods. Determination of
bleeding of concrete

BS EM 480-4:2005

BS 44832005 Steel fabric for the reinforcement of concrete. Specification

BS 44861980 Specificationfor hotrolled and hotrolled and processed hightensile alloy steel
bars for the prestressing of concrete

BS EM 13391:2004 Mechanical tests for post-tensioning systems

ETAG 013 Post Tensioning Kits for prestressing of Structures

BS EN 450-4:2005 Admixtures for concrete, mortar and grout. Test methods. Determination of

bleeding of concrete

The list of acceptable standards is
updated to include the testing standards
for post-tensioning systems.
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