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5.2, PAGE &

Amended to read:

The compressive strength of the full size pile cross-
section shall exceed 264 kg/cm” in compression parallel
to the grain. Confirmatory tests, if required, shall be
undertaken on a full size cross-section, generally in
accordance with ASTM Standard D198-76, 'Static test of
timber in structural sizes'. The rate of sampling shall
be one sample per 50 piles or per charge, whichever is
less.!

31-05-1986 MS 822 : 1983
Amd. 1
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‘This Malaysian Standard, which had been approved by the Building and Civil
Engineering Industry Standards Committee and endorsed by the Council of the
Standards and Industrial Research Institute of Malaysia (SIRIM) was published under

the authority of the SIRIM Council in May, 1983.

SIRIM wishes to draw attention to the fact that this Malaysian Standard does not

purport to include all the necessary provisions of a contract.

The Malaysian Standards are subject to periodical review to keep abreast of progress
in the industries concerned. Suggestions for improvements will be recorded and in
due course brought to the notice of the Committees charged with the revision of the

standards to which they refer.

The following references relate to the work on this standard:

Committee. reference: SIRIM 404/2/9
Draft for comment: D5(ISC D)
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FOREWORD

This Malaysian Standard was prepared by the Technical Committee on Timber and
Timber Products under the authority of the Building and Civil Engineering Industry
Standards Committee.

The need for this Malaysian Standard was evident by the show of concern by the
Building and Construction Industry on the variable quality of timber piles. The
committee, in preparing this standard, took into consideration the Public Works
Depaftment's specification and adopted the grading requirements as stipulated in it.

In addition to Kempas and Keruing which are commonly used for this purpose, the
committee has accepted the Forest Research Institute’s recommendation for the
inclusion of other timber species, in this standard. These recommendations are based
on research findings carried out by the Forest Research Institute on the durability.
treatability and the strength of these timber species. The rationale for accepting these
recommendations was guided by the national objective in maximising the utilization of
forest resources.

It should be emphasized that while timber to be treated should meet the grading
requirements of appendix A, it is equally important that the conditioning and the
treatment process be carried out in the correct manner in accordance with MS 360,
‘Specification for treatment of timber and plywood with copper/chrome/arsenic
preservatives’, to ensure the compliance of penetration and retention requirements as
stipulated in this standard. In this aspect, this Malaysian Standard shall be used in
conjunction with MS 360*. In preparing this standard reference was made to the
following:—

{a) Malayan Grading Rules for Sawn Hardwood Timber 1968 Edition.

(b) Metric Supplement to the Malayan Grading Rules for Sawn Hardwood Timber
1968.

{c) MS 360, ‘Specification for treatment of timber and plywood with copper/
chrome/arsenic preservatives’.

(d) MS 544, ‘Code of Practice for the structural use of timber".

(e} Public Works Department’s Specification for Pressure Treated Timber Piles.

*Standard currently under review.
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SPECIFICATION FOR SAWN-TIMBER FOUNDATION PILES

- 1. SCOPE

This specification applies to square-sawn timber
foundation piles used on land for building and
civil engineering purposes. It specifies the
species, quality of timber, the prefabrication and
conditioning of the piles and the preservative
treatment to be used.

2. DEFINITIONS

For the purpose of this standard, the nomen-
clature of timbers is in accordance with MS 229,
‘Nomenclature and uses of the commercial
timbers of Malaysia’.

3. TIMBER SIZES

Timber graded under this specification must be
used in its specified size, the only re-manufacture
allowed being cross-cutting to length. Timber
shall be supplied in common sizes of:

100 mm square
125 mm square
150 mm square
175 mm square

with a permissible deviation of -2 mm, +6 mm.
Minus deviation in size is not permitted in more
than 10% of the pieces of the parcel.

4. TIMBER SPECIES

Timber shall be of the following species:

(a) Species that shall be treated:

(i)  Kempas

(i)  Keruing

(i) Kulim

{iv) Mengkulang
(v) Mertas

(vi)  Merpauh
{vii) Punah
{viii) Simpoh

(b) Species used untreated:

(i) Balau
(iiy  Bitis
{iii) Chengal
(iv) Giam
(v)  Merbau
(vi) Resak

5. PERMISSIBLE STRENGTH

5.1 Permissible working stress. The
permissible working stress for timber piles
produced to this specification shall not exceed
88 kg/cm? in direct compressive stress.

5.2 Compressive strength. The compressive
strength of the full size pile cross-section shall
exceed 264 kg/cm? in compression parallel to
the grain. The test shall be undertaken on a full
size cross-section, generally in accordance with
ASTM Standard D198-78, ‘Static test of timberin
structural sizes’. The rate of sampling shall be one
sample per 50 piles or per charge, whichever is
less.



6. GRADING

The _piles shall be graded by registered graders*
to meet the requirements as specified in

appendix A and grading shall be carried out
immediately before treatment.

7. PREFABRICATION AND CONDITIONING

7.1 Cross cutting to length. Both ends of each
pile shall be cut square and the pile shall be
supplied in standard lengths from 2.45 m to
7.30 min 300 mm increments with a tolerance of
'+ 150 mm in length.

7.2 Anti-splitting plates. Multi-toothed anti-
splitting plates of galvanized stee! of not less than
18 gauge thickness and of suitable size shall be
fitted to the butt and toe of each pile. The anti-
splitting plate shall be centrally fitted to cover a
minimum of 60 per cent of the cross-section.

7.3 Incising. At the pile manufacturer’s option,
piles intended for treatment may be incised. If
piles are incised. the incising pattern shall
conform to the following requirements:

(a) incisions shall penetrate at least 12 mm into
the pile from each face;

(b) the lateral interval between rows shall be not
more than 25 mm;

(c) the longitudinal interval between rows shall
-be 33 mm;

(d) in each successive longitudinal row the
teeth shall be offset by 6 mm.

*Grader registered with the Malaysian Timber Industry Board.
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(e) atolerance of £3 mmshallbeallowed inthe
location of the incisions. Omission of not more
than 10% of the incisions in the pattern shall be
permitted.

7.4 Conditioning

{(a) Prior to pressure treatment, all piles shall be
conditioned by air-seasoning, kiln drying,
steaming. vacuum drying or by a combination of
any of the above methods to fit the process used,
in such a manner as will not cause damageforuthe

use intended.

NOTE. Incising is not mandatory under this standard.

(b) If air seasoning is the conditioning method
used, all piles shall be praoperly stacked for
seasoning on stickers of not less than 50 mm in
thickness. Irrespective of conditioning methods
used, the piles shall be seasoned to a moisture
content of not more than 25%. Method of
determination of moisture content shall be in
accordance with MS 360. The number of piles to
be tested to establish the average moisture
content shall be /'N/2, where N is the number of
piles in each charge.

8. PRESERVATIVE TREATMENT

8.1 Preservative and treatment process. All
piles shall be pressure impregnated at a
pressure of not less than 13 kg/cm2 nor more
than 15 kg/cm?in accordance with MS 360.The
preservative used shall comply with MS 733,
‘Specification for copper/chrome/arsenic wood
preservatives’. The treatment schedule shall be as
specified in appendix B. After impregnation, only

‘piles conforming to 8.2 and 8.3 hereunder shall

be deemed to have been treated in accordance
with specification.

8.2 Penetration. A sample boring shall be taken
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on a clear heartwood face trom the quarter point
of all treated piles and shall give evidence of
continuous and substantially even penetration of
the preservative for the full depth of the treated
zone with a minimum penetration of 25 mm on
the heartwood face when determined by one of
the methods given in appendix H of MS 360.

8.3 Retention. The preservative retention by
analysis in any individual boring in the outermost

25 mm shall not be less than 16 kg/m? when
determined by the methods g'iven inappendixJ of
MS 360 or alternatively, the method as specified

in MS 821°*.

8.4 Plugging sample holes. All holes made for
determining penetration and retention of
preservative shall be filled with preservative
solution and closed with tight fitting treated
wooden plugs and secured with a multi-toothed
anti-splitting plate of suitable size.

9. MARKING

8.1 All timber piles shall .be burnt branded

‘MS 821, ‘Method for the quantitative analysis of copper/chrome/
arsenic preservative formulations and treated timber'.

within 1 metre of both ends with the manu-
facturers name or mark. The species of timber and
the Malaysian Standard Number shall be legibly
stencilled.

9.2 All other markings as stipulated in the
relevant Government Regulation currently
enforced shall be complied with.

10. SITE TREATMENT

When piles are cut off at the pile cap level, all cut-
offs and bored holes shall be treated as follows:—

(a) The cut-heads or bored holes shall be given
two flood coats of a 9.5% to 10% m/v solution of
the preservative, or as.specified in accordance to
7.1 of MS 360 allowing each application to
soak thoroughly into the cut or bored surface.

(b) Immediately after the preservative solution
has dried the pile head shall be heavily coated
with a bituminous compound which conforms to
BS 3416 : 1975, 'Black bituminous coating
solutiorts for cold application’, for the whole
depth that the pile isto be encased inthe pile cap.
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Grading requirements

Item no. Kind of defect Maximum permissible limits
1 Sloping grain 1 in 16 (60 mm per metre)
2 Curvature 1in 240 (25 mm in 6 m)

(refer to note 1)
3 Holes, borer
(a) Pin and needle holes (up
to 2 mm diameter) 1500 in 1 sq metre
(b) Shot holes (2 mm to 3 mm) 20 per sq metre
{c) Large borer holes, 3 mm
to 6 mm diameter None
(d) Large bore holes, over
6 mm diameter None
4 Knots
(a) Sound One-eighth dimension of face,
to maximum of 40 mm diameter
per metre length
{b) Unsound or hollow (knots
holes) None
5 Decay (rot) None
6 Sound sapwood
(a) Treated piles Allowed without limit
(b} Untreated piles Not allowed
7 End splits and included
phloem intersecting ends,
[see (15) below] None
8 Stain free from decay Unlimited
9 Twist (spiral distortion) None apparent
10 Compression failures None
1 Brittle heart None
12 Boxed heart None
13. Blocked heart shakes None
14 Open shakes, surface checks One-sixth thickness
and end checks (refer to note 1)
15 Included phloem not

intersecting ends [see item 7]
(a) Within 500 mm of ends

None
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Grading requirements (Contd.)

Item no. Kind of defect Maximum permissible limits
(b) Elsewhere within middle Strands 150 mm long,
half of depth spaced 300 mm
{c) Elsewhere outside middle Strands 300 mm long,
half of depth spaced 300 mm.

16 Resin pockets above 3 mm 50 mm x 6 mm spaced 1 m.
diameter. See item 3(b) and " At the discretion of the
bark pockets. grader, an equivalent area

may be allowed.

17 Wane 1/6 of width plus thickness

i.e. [1/76 x (w + t)].

NOTE 1. Curvature shall be measured in the direction in which it is the worst.

NOTE 2. The size of an open shake or surface check shail be taken as its depth projected into a surface at right anglestothe
face on which it occurs.
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-Appendix B

Schedule for treatment process

Initial vacuum. Not less than 635 mm Hg held for a period of notless than 60 minutes.

Pressure period. Immediately after flooding the vessel the pressure shall be raised to
not less than 13.0 kg/cm? and not more than 15.0 kg/cm? and hold at this pressure
for not less than 4 hours.

Final vacuum. A final vacuum of not less than 635 mm Hg shall be drawn and released
immediately or maintained for a period up to 10 minutes.

Minimum and maximum solution strengths, 10% m/v and 15% m/v respectively.

1
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