9 OTHER METALWORK

9.1 General

This Chapter covers fabrication, erection and other general requirements incidental to melalworks'
other than Chapter 8, Gates and Related Hydromechanical Equipment, as listed below :

(1) Steel trap
(2y Steel handrail
(3) Steel access bridge
(4) Steel ladder . _
(5)  Repair of existing sluiceway gate, if any -

Except as included in the Contract Documents, no detailed drawings for metalworks of steel traps,
steel handrails, steel access bridges, etc., will be provided by the Engineer. The Contractor shall

~.perform the necessary designs and provide the complete drawings required for the fabrication of

the metalworks in accordance wnh (he Drawmgs and the Specifi xcanons prowdcd herem or the

- instruetions gwcn by the Engineer.

All the metalwork supplied by the Contractor. for Permanent -Works shall confonn to thc
applicable standards stipulated in Sub-clause G6.1 of Vol. 1ll, Part | - General Spec:ﬁcatlons and
Sub-clauses 8.1.2 and 8.2.3. (7) of Vol. I, Part I - Technical Specnﬁcatlons unless otherwise
specified.

~Any fabrication or procurement prior to approval of the manufacturing or shop drawings and data

shall be at the Contractor's risk. The Engineer shall have the right to require the Contractor to
make ¢ any change in the equipment design which the Engineer determines necessary 10 make the

“equipment conformmg to the requitements of these Spec;f ications walhom '1ddlt|0n11 cost (o the

Employer.

Before fabricating the equipment, the Contractor shall submit three (3.) sets of manufacturing or
shop drawings and data showing complete details, sections and plans of all parts, assemblies,
materials lists, components, connections and suppoits, and relations to the structures in accordance
with the requirements in Sub-clause 8.1.3 of Vol. Ill, Part I - chhnical Specifications. Cost of _
submitting such drawings and dala to the Engineer shall be included in the unit price stated in the
Bill of Quantities for fumishing and installing the metalworks.
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The Contractor shall be responsible for the correctness and completeness of the shop drawings
and for shop fit and field connections, although the shop drawings have been approved by the
Engincer. When stiuctural members are fabricated by bolting, a fabrication procedure including
a list of equipment to be used will be required for all fabricated components, if it is decned
necessary in the opinion of the Engineer. '

The work shall be shop fitted and shop 'tssembled where possible, and shall conform to the
" details on approved shop drawings. '

Where necessary, metal shall be insulated to prevent corrosion due to contact between metals

and masonry or concrete. Insulation shall be made by means of bituminous paint or other
approved means. '

All fastenings, anchors and accessories required for fabrication and erection of the work under
this Chapter shall be provided by the Contractor. Exposed fastenings shall be kept to an absolute
minimum, evenly spaced and neatly set out. Waoden plugs shall not be permitted

All steel traps, handrails and steel ladders shall be painted in accordance with the requirements of
paragraph (10) in Sub-clause 8.1.5 of Vol. Ill, Part II - Technical Specaﬁcatious The cost of
painting shall be mcluded in the respective unit prices for lhe items rehted in the Blll of Quantities.

9.2  Worksmanship
- Workmanship and finish shall be first class and equal to the best practice in modem fabrication

and machine shops, and generally conform to the applicable provisions stipulated in Clauses 8.1
and 8.2 ' '

Shearing shall be accurately done, and all poruons of the work neatly finished. Corners shall be

square and trnee untess otherwise showr on the Drawings. Bends, except for minor delalls shall
be made by approved bending rollers. The metal s‘hall not be heated unless 1ppr0ved by the
Lngmeei Heating, when permitted, shall be limited to an extent up to producing a dark, cherry

red coloir o the metal surface. Heated metal shall be gradually cooled and be accepted unless -

otherwise \‘.eldmg is definitely specified on the Drawings. All boits, nuts, and screws shall be
tight, - '

The end of pipe, except for h:indmiling, shall be reamed. Holes for drainage shall be provided in
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such horizontal or inclined members as may be subject to retention of entrapped water, as shown
on the Drawings, or as directed by the Engineer.

All joint and intersecting members shall be accurately fitted and all works shall be fabricated in

- true planes with adequate fastenings.

Machine-finished surfaces shall be thoroughly cleancd of foreign matter and coated with an -
approved rust preventive compound prior to removal from the shop. Finished surfaces of metals
(o be in bolted contact shall be washed with a rust inhibitor, and those to be exposed after
installation shall be painted. '

Zinc coatings shall be applied to the materials as requirc;d in a manner and of a thickness and
quality conforming to the requirenients of JIS H 8641-82, Zinc Hot Di? Galvanizings, or other
approved equivalent. In all cases where ziric coating is destroyed by cutting, welding, or other
causes, the affected areas shall be regalvanized by an approved repair compound.

Full size drawings of the steel members at the shop shall be subject to inspection by the Engineer
wherever practicable. '

Any error, omission, deformity, defect, or the like in the shop assembly work shall be thoroughly |
corrected and remedied before despatching the steels from the shop. The Coniractor $hall
exccuite temporary shop erection work wherever réasonably required to satisfy himself with the
work. '

The steel members shall be properly protcctcd'and bundled or put‘in crates for transportation
against expected shocks and loads effected. during transportation,loading and unloading. The

+ steel members shall be assembled in the shop to as large components as possible before

despatching as the transportation conditions allow, to minimize field connection work. All steet
members and assembled components shall be match-marked at the shop to facilitate smooth
erection in the field.

Any serious damage in lhe steel members in the opinion of the Lng]necr found in those delivered

to the Site shall be replaced with new oues’immediately without causing dchy in the field
assembly and erection works. Minor damage may be remedied in the field by proper method
approved by the Engineer. The steel members shall be propeili,' stock piled near the work site to
facilitate easy identification and handling of the members. They shall be laid on wood or other
suitable base to protect them from smear with mud. -
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The Contractor shall, before commencing erection, instail all anchor bolts and anchor
conneclions to an accurate alignment and elevation in accordance with the details and
nstructions as shown on the Drawings. The Contractor shall again check the alignment and
clevation of the anchor connections with the colums or other struclures wheve fabricated
metalwork is to be erected and, if necessary, move the connections and bases to the correct
position as shown on the Prawings.

_ The Contractor shall then notify the Engineer of the position of alignment, elevation and plumb
of all columns and stiuctures and shall have approval of the Engineer, prior to embedding the
-~ bases in concrete. ‘

The steels shall be erected true to the alignment shown on the Drawings. Temporary bracings,
supports and reinforcement to a member which is likely to be deformed during erection shall be
employed wherever required. The bracing, support and reinforcement and temporary bolt
“connections shall be strong enough to carry the load exerted by the dead load of the steel work,
-wind and others.

Finat alignment of each completed and entire section of the work between adjacent expansion
joints shall be made, as far as practicable, before assembly of the next section of the work.

~Any misalignment of members shall be brought 1o the altention of the Engineer for approval of
corrective measures and all remedial work shall be performed at the Contractor's expense.

The Contractor shall do the work of eréction under - normal and ordinary job conditions and not
necessarily under those which he considers most desireble. Inclement weathet, work carried on
by others in the immediate vicinity, the necessity of moving materials from storage to the site of
erection, and all other circumstances characteristic of construction work, are 10 be expected and
shall not be the basis for a claim for extra compensation.

The Contractor shall take nccesswry safety measuns lo protect the steels, workmen, equ;pmcnl
propeity of not only his but other partigs to the satisfaction of the Engincer.

93 Steel Frap
The Contractor shatl furnish and install the steel traps on the sluiceway wing waills as shown on the

- Drawings or as directed by the Engineer. The trap shall be made of nineteen (19) mm in diameter
steel bar of IS G 3112, SNI 2052-89-A or better and be well bent and fabricated to make the
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proper shapes. The pitch of trap shall be three hundred (300) mm in vertical and the protrusion
from the wall shall be two hundred (200) mim. The malterial of the stec] bar shall be approved by
the Engineer. The steel trap shall be installed at the positions designated when concrete is placed.

9.4 Stcel Handrail

The Contractor shall furnish and install the steel handrails with _filtingé, bolts, flanges and other
accessories required on and around the hoist decks and bridges as'shown on the Drawings or as
directed by the Engineer. The handrails shall consist of forty (40) mmin diameter galvanized steel
pipes, sixteen (16) mm in diameter steel bars and the entrance gate with hinges, stopper, clasp plate
and key, if any, and all welded construction. All shop and field connections shall be welded and
ground smooth. Handrail to be set in concrete shall be cdmplctcly assembled and installed when
concrete is placed, or reccesses shzﬂl be left or holes shall be _drill‘ed in the concrete for anchorage,
and the handrails shall be assembled and mortared in position at some later time.

The parts shall be new and of best grade and quality for the purpos¢ of use and shall be standard

. commercial products of reputable manufacturers. Weiding of thc'galvanized steel pipes shall be
: perfm med only where shown on the Drawmgs or authorized. The materials of steel pipes ¢ and bars
o shall be 1pproved by the Engmeer

95 Steel A_cccssBridgo, if any

9.5.1 General

““The Contractor shall design, furnish, fabricate, transport, install and paint the steel access bridges

to be installed at sluiceway structures. Thé work shall include any incidental wotks called for in
the Specifications or on the Drawings and for the complete and satisfactory installation of the steel
access bridge. ' ' '

- Applicable pfovisions in Chapter 8 Gates and Related Hydromechanical Equipment Vol. 1il, Part

11 - Technical Speciﬁcations shall be applied to the wbrk wheie those are not specified herein, If a

© provision in Chapter 8 is contrar y toa prowsnon snpula{ed in this Clausa a provision in lhls Chusc '

shall govem.
Thé Contract Drawings show the number, type and governing dimensions, bul are not intended to

define the details of the structures, nor o exclude modifications of such details, if made with the
ptior approval of the Engineer. The thickness and size of any member, however, shall not be less
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than the thickness and size indicated in the Drawings.

“The Contractor shall design the structures in details in accordance with the design data herein
- and/or the Drawings, and provide shop drawings of all the components of the bridge structures
catled for in the Specifications and the Drawings.

" The Contractor shall submit three (3) copies of the shop drawings including a'ssembly drawings,
“structural calculations and painting specifications to the Engineer for approval in accordance with
Sub-clavse 8.1.3 of Vol. Ili, Part If - Technical Specifications. “Any work done prior to the
approval of the dra\vings and documents shall be at the Contractor's risk, and the Contractor shall
“also be undeistood that the Engineer's approval will not relieve the Contractor from any his
responsibility for the work. '

g Design of temporary structures necessary for the work shall also be completed by the Contractor.
952 Design data

The steel access bridges shall be deéigncd for the following c’o_nditidns; g |

Type :. Simply supported H-beam bridge structures with ribbed
_ " checkered floor plate o L
Effective width D 1om .
Span length : . As shown on the Drawings
Live load : 250 kgffm?, no impact load _ _
- Farthquake coefficient + Kh'=0.12 with increment of allowable stresses by fifty
(50) percent '
Maximum deflection of main ' . :
gieder © ¢ 1/400 of supporting span . :
Materials © JISG 3101, SS 400, SNI 0722-89-A or equivalent

Allowable stress ' : 1,400 kgficm? -~ . -
9.5.3 .Bridgcdclails

The steet access bridges shall be welded steel construction consisting of main girder, lateral |
bracings, sole plates, bed plates, floor plate, anchor bolts and all otlier necessary components.

The mrain girder shall be of H-beam or built-up plate girder construction. The lateral bracing shall
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be of channel beam and steel plate girder construction. The sole plate and bed plate shall be of
mild steel of JIS G 3101, $S 460, SNI1 0722-89-A or equivalent. The levee side sole plate shall be
rigidly fixed by the anchor bolts, nuts and washers through the bed plate while the hoist deck side

-~ sole plate shall be movable Lype so as to absorb the expansion and contraction of the main girder

due to temperature difference. “The floor plate shall be of checkered plate having thickness more
than six (6.0) mm. '

The bridge as well as the handrails shall be assembled at the shop. While assembled, the bridge
shall be checked for ‘dimensions, tolerances and accuracy of alighment. Any error and -

“misalignment discovered shall be promptly corrected.

The bridge complete with the handrails shall be assembled and erected in accordance with the
details shown on the "FOR WORK DRAWINGS". After installation of the bridge, the level and
straightness shall be checked and remedial action shall be taken if the readings indicate that .
displacement has occurred. ' '

9.6 Steel Ladder

" The Contractor shall fumiéh and install the steel ladders on the pwrapel walls or elsewhere as
B shown on the memgs or as directed by the Engineer. The ladder shall be made of angle-beam
~and twenty two (22) mm in diameter steel bars of JIS G 3112 or better for the rungs and dowel

bars, and all welded construction. The an_glc - beam shall be well bent to make smooth curve. 'I_hc _

~ pitch of rung shall be three hundred (300) mm. Steel ladders shall be completely fabricated . in
. sections convenient for handling and transporting. = Field anchors and anchor bolts shall be
- assembled by bolting or welding. Anchors and anchor bolts shall be embedded in the concrete at

the proper positions while the concrete is placed, or reccesses shall be left in the colicrete and the
anchors and anchor bolts shall be thoroughly mertared or concreted in place. The materials of the
angle-beam and steel bars shall be approved by the Lngineer.

97 TieBar

The Contractor shall furnish and install tie bars with nuts and washers for tightening the precasl
concrete girder of the bridges as shown on the Drawings or as directed by the Engineer.
Tightening work shall be performed in a suitable sequence and by using a wrench as directed and
in the presence of the Engineer. ' : '
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9.8  Repair of Existing Sluiceway Gates, if any

The Contractor shall repair the existing sluiceway gate as directed by the Engineer. The Engineer
will inform the repair items to the Contractor in wriling without any drawing. The Contractor shall
develop the repairing procedure after due investigation of the Site and submit the same with the
quotation of the works for the approval of the Engineer. The repair shall include all necessary
works such as designing, manufacturing, painting, removing and reinstalling the existing gate,
- guide frame and hoist, replacing the parts including improving gate sealing system chipping the
' concrcte packing, transporting, site testing, etc., where apphcable '

9.9 Chckered Steel Covers and Gratings, if any

Hatches including checkered steel covers, gratings, frames and embedded frames, and

anchorages shall be procured and installed by the Contractor as shown on the Drawing or as -

directed by the Engineer. Cover plates shall be made of checkered steel plate with welded
reinforcing steel angles or channels as shown on the Drawings, and shall be provided with lifting

slots. When cover plates are being laid in proper position, the clearance_between the cover plate -

and the frame shall not exceed ﬁ'&'c‘(S) mm at each side. The frame shall be composed of steel
- shaped sections and shall be anchored 10 the cbnc_rete with steel bolts or straps spaced ata

maximum length of sixty (60) ¢m. - Steel gratings with frames of an _approvéd type shall be
- provided as shown on the Drawings or as directed by the Engincer. | |

9.10 - Lifling ook, if any

‘The Contractor shall fumish and embed: the steel lifting hooks as shown on the Drawings or.

elsewhere as directed by the Engineer. The lifiing hooks shall be round steel bar which shatl
- conform to the applicable JIS standards or eqmvalent securely fixed and safe for the loads to be
cavied. '

9.11 Embedded or Non-eimbedded Metabwork, if any

The Contractor shall furnish and install miscellaneous embedded or non-embedded metalworks,
such as, anchbring and handling hooks, tum-buckle anchors, anchor bolts with accessories,
‘handrail post sockets, metal § afcty:reads for concrete stairs, screens and nets for open LUI\'@“ etc.,

as shown on the Drawings or elsewhere as directed by the Enginecr.

The surfaces of all metalwork 1o be in contact with concrete shall be thoroughly cleaned of scate,
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rust, dirt, oil and paint, and any objectionable materials which will reduce the bond between
embedded metalwork and mortar concrete immediately before the mortar or concrete is placed.
Metal work shall be accurately positioned and aligned in accordance with the tolerances as
directed by the Engineer or as shown on the Drawings and shall be held securely in the corvect
positioﬁ during placing and selling of the concrete.

Mortar for metal work s_liall be mixed in the propoﬂibhs and to the consistency prescribed by the
Engincer. The Contractor shall fumish cement and fine aggregate complying with the
requirements of Chaptcf 3 for all mortar. Before piacing mortar, the surfaces of éxisiihg concrete
on which the niortar will be placed shall be roughen_éd and shall be cleared of all taitance, loose .
or defective concrele coatings and other foreign material by  effective’ means followed by
thorough'washing.' Such surfaces shall be kept moist for at least 24 hours immediately prior to

the placing of the mortar.

9,12 Mecasurement and Payinent

Measurement, for payment, of steel trap, steel handrail, steel access bridge, steel ladder, tie bar,

- checkered steel cover and grating, Yifting hook and embedded or non-embedded metalwork will
* be made on the basis of the actual mstalled weight of structurat steel in Ltiogranw deienmned by

the approved Drawmgs or as directed by the Lngmeer

Payment for steel trap, steel handrail, stee) access bridge,_'sleel ladder, tic bar, checkered steel
cover and gfatihg, lifting hook and embedded or non-embedded mietalwork shall be made for the
number of kilogram measured as provided above at the respccti_ye unit price per kilogram stated in -
the Bill of Quantities, which unit p'ricés shall constitute full compensation for the cost of all labour,
tools, equipment and materials including furnishing, fabricating, transporting, installing the
structural  steels, - painting, preparing and submitting shop drawings and other necessary

- documents, and other items necessary to complete the works.

E Measuremém; for payment, of repair of the existing sluiceway gate, if any, will be made by the

Provisional Sum determined by the approved repaicing procedure or as directed by the Engineer.

Payment for repair of the existing sluiceway gate, if any, shall be made for the works as provided
above at the unit piice mutally agreed between the Engincer and the Cdnlractdr; which unit prices
shall constitute full compensation for the cost of all tabour, tools, equipment and materials
including designing, manufacluring, painting, removing and reinstalling the existing gate, guide
frame and hoist, replacing the parts, chipping the concrete, packing, transporting, site testing,
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preparing and submitting shop drawings and other necessary documients, and other items
necessary to complete the works.
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10. MISCELLANEOUS WORKS

10.1  General
This Chapter cover the miscellaneous works listed below ;

(1) Wet rubble masonry

- (2) Gabion
- (3) Conctrete stair

(4) Weep holes

(5) Rubble mound

(6) Gravel filling

(7) Sand and gravel filling

~ (8) Palm fibre for revetment
(9 Geotextile
- (10) Rubber flexible joint -

The Contractor shall furnish all necessary materials, manpower and equipment required for the

_construction and completion of the above miscellancous works.
102 Wet Rubble Masonry

-10.2.1 Classiﬁcﬁiion

The wet rubble masonry for slope prblcc_tibn has been (ypiﬁed into the following two (2) types as
shown on the Drawings; ' ' ' '

- Typel cbmprising of a rubble Jayer of varying thickness generally between thirty (30) cm
" to forty (40) cm which is pinccd on the foundation concrete of type 4. This type of wet
nibble masonry shall be provided for a variety of structures such as intet/ outlet channel for
drainage facility, drainage canal, crOss-dréin, relocation of drainage channel, approa_ch :
road and inspection road on the eaith embankment, and ' | : o

- Type Il comprising of a rubble layer of varying' thickness generally between thirty (30} to

forty {40) cm, which is laid over a foundation concrete of type 4. The top of masonry wall
forms just like as parapet wall. This type of wet rubble masonry shall be provided for
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revetment works along the inspection road.

10.2,2 Material

Rubble stone for wet rubble ma.somy shall be natural angular rubbles having sufficient strength

and durability, being free from 'seams and other defects. Particle size shall be uni_form. about

- twenty (20) cm to forty (40) cm for both Types. Only where and when approved by the Engineer,
the use of round cobbles will be alloweed in limited amount and in combination with angular

_rubbles. The rubble stones shall be obtained from supplyer and shall have a specific gravity of not |
less than two and half (2.5).

Cement mortar used for jointing is typified according to the cement - sand ratio of the mortar. The
cement - sanid ratios by volume are shown below ;

Mixirﬁlg'Ra_ﬁo (by volume)

Type . Cement. Sand Application
A ; _ | 3 - For common use such as rubble. g
e .+ Jointing in revetments
B . _ 1 L 2 For finishing of surface
C . 1 A 1 For struclures requiring special

high strength

All the materials except water shall be mixed, either in a tight box orin an approved mortar mixer,
until the mixture assumes a uniform colour, after which water shall be added and the mixing
continued. ' '

Mortar shali be mixed only in those quantities required for inimediate use. ‘Mortar that is not used
within forty fivc (45) minutes after the water has been added shall be discarded.

Cemcnt S’llld and water used in the mortar shall conform to the respecuve rcqunremenls aslaidout
in Chapter 3, Concrete Work of these Technical Spemﬁcanons
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10.2.3 Placement

Wet rubble masonry shatl be placed to the lines, grades and dimensions as shown on the Drawings
or as directed by the Engineer. Prior to construction of the rubble masonry, depressions, if any, on
the sloped surface shall be filled with approved material. Before placing, the rubble stone shall be

“cleaned and kept moistened appropriately. The rubble shall be so placed by hand that each rubble
is completely surrounded by moriar. The rubble shall be fitted into place'in such a manner that the
mortar is in complete liaison with the rubble in all joints.

The rubbles shall be struck and consolidated by means of a small steel hammer and those thereafter
broken shall be removed, cleaned and re-used with new mortar. The joints shali liberally be
provided with mortar and shall be tightened by driving and wedging rubble chips into joints, Care
. shall be taken that each rubble is completely enveloped in mortar.

19.2.4 Finishing

© Each rubble shall be laid so that the Ioniger dimensions are perpendicular to the sloped, surface.
PVC pipes of five (5) cm in diameter at the required spacing and of appropriate length shall be
- provided in the masoinry to serve as weep holes as shown on the Drawings_or as directed by the
Engineer. The surface of the rubble masonry shall be finished smooth and clean to ensure smooth
flow c'ondilion's. For achieving a sinooth finish, joints on the face of all masonry exposed to view
shall be neatly finished, The mottar in the joints of the rubble masonry shall be removed to a dcplh
of three (3} cni and the joint cleaned thoroughly with a wire brush and filled with cement montar of
" Type B, The surface of all rubbles shall be cleaned of all mortar after completion of the finishing
~ operations. '

10.2,5 Comrac(ibnjoinl

Vertical contraction joints shall be provided in the wet rubble masonry as shown on the Drawings
or as directed by the Engincer. ' ' ' '

10;2.6 Curing

During the constniction of the wet rubble masonry works, the surface of masonry will be kept wet
at least for five (5) days after complelion of cementing work. '

TS10-3



10.2.7 Measurement and payment

Measurement, for payment, of wet rubble masonry will be made on the basis of actual volume
placed in cubic metres to the specified lines, grades and dimensions as shown on the Drawings or
as directed by the Engineer.

Payment for wet rubble masonry shall be made for the number of cubic metres measured as
| provided above at the unit price per cubic metre stated in the Bill of Quantities and duly certified
by the Engineer in the Bi-Monthly Statement of Account. The unit price for wet rubble masonry
-shall constitute full compensation for the cost of all labour, tools, equipment and materials
required including obtaining these materials and items necessary to complete the works.

'10.3 ~ Gabion
10.3.1 Malerial
-Gabions are wire mesh boxes which are ﬁlled wnh mbble sloncs The size of rubble stones shall
© be fifteen (15) cm to twenty five (25) cm and the quality of stone shall be in accordance with 1he
- provisions stipulated in Sub-clause 10.2.2 herein above. - '
103.2 E \ecullon of work
The Contractor shall construct gabions for the protection of fevee and channel bed at places where
such structures as revetments, slu:ceway% and mhers are spe<:1ﬁed on the Drawings or as'directed
by the Engineer. ‘
If not otherwise clearly specified on the Drawings, the Contractor shall submit a proposal of the
type and dimension of gabions, schedule for delivery and construction. The Contractor shall not
commence the construction of gabions before the approval of the Engineer.
Standard gabions shall conform to the following specifications ;
(a) The size of gabion shall be 3.0 mx 1.5 mx 0.5 m.
(b) All wires shall be flexible hot-dip galvanized or PVC sheathed steel wires having

minimum tensile strength of 40 kg/mm? and a minimum weight of zinc coating of 275
kg/m2
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(c) The mesh shalt be hexagonal woven mesh and the knots shall be formed by twisting each
pair of wires three and half (3.5) wm.

(d) The size of the mesh shall conform to the nominal size of mesh approved by the Engincer
and shall not be greater than one third (1/3) the size of the smallest stone filled in the
gabion. ' o

- {¢) The diameter of the wire shall be two poiht seven (2.7) mm or else three point two
(3.2ymm. ' '

All edges of the standard gabioh including end panels and diaphragms, if any, shall bc
mechanically salvaged in such a way as to prevent unraveling of the mesh and to develop the full
sirength of the mesh. The wire used for sclvage shall have diameter grcélér than that of the wire
used to form the mésh, namely ; '

(@) For wire miesh made of wire having diameter of three point lwd_ (3.2) mm, the selvage
sh_all be of wire having diameter equal to or greater than three point nine (3.9) mn.

(b) For wire mcsh madc of wxre h'wmg diameter of two point seven (2.7) mm, the selvwgc
shall be of wire havmg diameter equal to or greater than three point four (3.4) nim.

Sufficient lacing and connecting wire shall be supplied with gabions for all wir_ing operations to be

~ cairied out in the construction of the gabion work. The quantity of such wire is estimated to be

eight (8) percent by wéighl of the wire for gabiosn. The diameter of lacing wire shall be ;
‘(2) Two point seven {2.7) mm for the gabion made of wire of three point two(3.2) mm in
diameter. :
(b} Two point two (2.2) min for the gabion made of wire of two point seven (2.7) mm in

diameter.

The length of the gabion is subject t0a tolerance of around two and half (2. 5) percenl and the
height and the width to a lolerancc of around five (5) percem ‘

10.3.3 Measurenient and paymeint

Measurement, for payment, of gabions will be made on the basis of actual volume placed in cubic
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metre to the specified lines, grades and dimensions as shown on the Drawings or as directed by the
- Engineer.

Payment shall be made for the number of cubic metres of gabions measured above at the unit
- prices per cubic metre stated in the Bilt of Quantities and duly centified by the Engincer in the
Bi-Monthly Statement of Account. The unit price for gabion shall constitute full compensation for
the cost of all labour, tools, equipment and materials for mesh and rubbles including fumishing,
‘lransponing, fabricating, placing the gabions and all other items necessary to complete the works.

10.4  Concrete Stair, if any
- 10.4.1 Classification
Concrete stair shall be of the following two (2) types for this Project ;
- - Conerete stair construcied over the levee embankment which shall comprise of plain
‘cement concrele steps constructed over a five (5) em thick layer of levellmg concrete
- placed over the levee surface, and |
- Concrete stair comlmcted over the reveiment which shall comprise ‘of phm cement
concrete steps constructed over a five (5) cm thick layer of levelhng concrele, whtch in -
turn, has been placed over a ﬁf!uen {15) cm thick gravel bedding.
10.4.2 Execation of work
The concrete work for the stair shall be cairied out in accordance with the provisions of Chapter 3,
Concrete Work, and the gravel bedding shall conform to the requirements of Clause 3.18, Gravcl
and Rubble Bedding.

10.4.3 Measurenent and payment

Measurement and payment for the concrete stalr will be made under separate work itefns stated in
the Bill of Quantities. :
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10.5 eep Holes
10.5.1 General

Revetments, bridge abutments, slope prolect'ion works for approach roads, etc. shall be provided
with weep holes as shown on the Drawings or as directed by the Engineer. '

Weep hole shall comprlse of a PVC pipe of adequate length embedded in the structure wuh its
carth-side end provnded with a geo-textile square, 300 x 300 mm as shown on the Drawmgs or as

-directed by the Engineer.

10.5.2 Material

Polyvinyl chloride (PVC} pipes shall conform to JIS K 6741 VP or approved equivalent. Unless

. otherwise specified, the internal diameter of the pipe shall be fifty (50) mm.

Geo-textile shall conforin to the provision of Clause 10.11.

- 10.5.3 Placement

PVC pipe of appropriate length shall be cleaned thoroughly with water and one end of the pipe

shall be covered with the geo-textile square.: ‘The geo-textile square shall be secured in position by
using GI wire of one (1) mm in diameter in sufficient length with gr‘ivel filter. The entire assembly
shall be so placed in the structure that the free end of the PVC plpc is exposed to the view while the
treated end abuts with the earthfill behind the suucture

10.5.4 Mcasurement and payment

. Measurcment, for payment, of PVC pipe will be made to the actual number of linear metées of the

pipe placed in position and as certified by the Engincer in the Bi-Monthly Statement of Account.

~ Measurement, for payment, of geo-textile squares will be made to the total number of square
" metres placed in position and so certified by the Engincer. ; '

Payment for the PVC pipe shall be made at the unit price per linear metre and that for the geo-
textile squares shall be made at the unit price per square metre stated in the Bill of Quantities. The
above unit prices shall constitute full compensation for the cost of all labour, tools, equipment and '
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“materials including fumishing, transporting, fabricating, placing the weep holes in position and all
other items necessary to complete the works.

"10.6  Rubble Mound, if any

10.6.1 General

Rubble mound shall be placed to the lines, grades and levels as shown on the Drawings or as
directed by the Engineer for foot protection work of the drainage channel revetment. Gabions
- shall be placed over the top of the rubble mound so constructed.

10.6.2 Material

Stones for ngbble monnd shall be natural angular stones and shall conform to the requirements of

- Sub-clavse 10.2.2 hereinbefore. Weight of each selected stone shall be between thirty (30) and |

seventy (70) kg.
10.6.3 Placement

Rubble stone shall be placed in position by depositing the selected stones in the depréssions oron
the chan’ne! bed below the mean water level so as to atlain a stable slope of 1: 1.5 on the channel

side as shown on the Drawmos or as directed by the Engmeer Top surface of the rubble mound

shall be finished slightly bclow the mean water level and shall bc sufficiently leveled so as to
receive gabions.

10.6.4 Measurement and payment

Measurement, for payment, of rubble mound will be made on the basis of actual volume of stone

placed in cubic metres to the spemﬁed lines, grades and dimensions as shown onthe memgs and
certified by the Engmecr :

Pfiymem shall be made for the number of cubic metres of rubble mound measured above at the unit
price per cubic metre stated in the Bill of Quantities and duly certified by the Engineer in the Bi-
~ Monthly Statenent of Account. The unit price for rabble mound shall constitute full compensation
for the cost of all labour, teols, equipment and materials including procnirilmg; transporting, placing
the rubble stones in position and all other items necessary to complete the works.
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10.7  Gravel Filling and Gravel Filter
10.7.1 General
Gravel fill or gravel filter shall be placed for the protection of foundations in inlet and outlet

channels for drainage facility, revetments, etc.; in the comers and wedges created at the junction
points of stoped and horizontal surfaces; and behind the gabions and weep holes as shown on the

* Drawings or as directed by the Engineer.

10.7.2 Material

| _Mateﬁal required for grave! filling shall be in accordance with the provisions of Sub-clause 3.3.3,

Coarse aggregate, of these 'I‘échnica_l Speciﬂcalioné.

10.7.3 Placcmcnt

* Gravel fill shall be hand placed and lightly tamped in the corers and wedges created, because of

placement of pabions or other fool protecuon works are made on unequal slopes. Care shall be
taken so as iot to force the material into the coiners and wedges The work slntl be carried out
concurrently with thé placement of gabions so that no coniers or wedges remain unfitled.

'10.7.4 Measurement and payment

Measurement, for payment, of gravel fill or gravel filter will be made on the basis of actual volume
of materials placed in cubic metres as shown on the Drawings or as determined by the Engineer.

. Payment shall be made for the number of cubic metres of gravel fill or gravel filter measured above

at the unit price per cubic metre stated in the Bitl of Quantities and duly certified by the Engineerin
the Bi-Monthly Statement of Account. The unit price for gravel filling shall constitute full
compensation for the cost of all labour, tools, equipment, and materials; and all other items
required for completing the work.

10.8 Rubble Filling

10.8.1 General

Where directed by the Engincer or elsewhere shown on the Drawings, gravel fill described under
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Clause 10.7 hereinabove shall be replaced by rubble fill,
Size of rubbles for the fill shall be between thirty (30) and twenty (20) cm.

All other Sub-clauses under Clause 10.7 hereinabove for material, placement, measurement and
© payment shall be applicable to the rubble fill in the same manner prescribed above.

10.9  Sand and Gravel Filling, if any
©10.9.1 General

Sand and grave] mix shall ‘be filled behind the gabion type revetments of drainage channel as
shown on the Drawings or as directed by the Engineer. | '

“-All other applicable Sub-clauses for material, p]aéement andi measurement and payment shall be -

the same as those for Clause 10.7, Gravel Filling and Gravel Filter, hereinbefore.
© 10,10 Palm Fibre for Revetment; if any

10.10.1  General

Natural paim fibre shall be placed over the dressed slope; sueh as gabions are 1o be laid for the

revetment, as shown on the Drawings or as directed by the Engineer.
10.10.2 Matcrial

Palm fibre shal} be natural material which is locally available in Indonesia. Thickness of the palm

fibre mat shall be sixty (60) mm. - Palm fibre shall be furished in rolls of one (1) m approximate .

width which can be easily spread over the dressed slopes.

10.10.3 Placement

Before spreading the palm fibre, any depressions on the slopes shall be filled to the lines, grades |

and dimensions and neatly dressed and finished.

Palm fibre shall be kept moist 50 as to remain supple at the time of spreading and to prevent it from
“cracking. An overlap of ten (10) cm shall be provided between any two adjoining strips of palm
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fibre mat.

Gabions shall be placed over the palm fibre as soon as after laying the fibre at site so as to prevent
damage from being trampled it under the human feet. Should any delay occur in the placement of
gabions, palm fibre shall be protected from traffic and shall be kept moistened to prevent its
cracking. '

10.10.4 Measurement and payment

Measurement, for payment, of palm fibre will be made to the number of square metres of the area
covered by the palm fibre and as certified by the Engineer. '

Payment for the palm fibre shall be made to the number of square nietres measured above at the

~ unit price per square metre stated in the Bill of Quantities. No extra payment shall be made for the

overlap at the joints of palm fibre strips. The unit price shall include all costs incurred from the
labour, tools, equipment, material and all other items required for completing the works. -

10.11 Geotextile

10.11.1 General

" Where shown on the Drawings or elsewhere directed by the Engineer, palm fibre described under

Clause 10.10 hereinabove shall be replaced by * geotextile. All other Sub-clauses under Clause
10.10 hereinabove shall be applicable to the geotextile in the same manner prescribed above,
except material. ' | '

10.11.2 Material

" The Contractor shall furnish and install geotextile, t = 1.5 mm, under the gabions as shown on the
' Drawings or as directed by the Engineer.

. The gc'ote_xti'le shall be approved polyvinyl chlorite compound to protect and drain the soil
~ foundation. The Contractor shall submit to the Engineer for approval sixty (60) day _befor'c use
“details of the proposed method for manufacture and test specimens of gco@exli!c_.‘Geotcxlile'shall

have the following physical properties :

Tensile strength ;. morethan 70 (kg/em?)
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Elongationratio  :  atleast 12 (%)
Density : atleast 100(%)
Specific gravity  :  -atleast 0.055

The Contractor shall store geotextile in a manner which will prevent deterioration, as approved by
the Engineer.

10.11.3 Mecasurement and payment

Measurement, for payment, of geotextile will be made to the number of square metres of the area
covered by the geotextile sheeting and as centified by the Engineer.

Payment for geotextile shall be made to the number of square metres measured as provided above

at the unit price per square meire stated in the Bill of Quantities. No extra payment shall be made

for the overlap at the joints of geotextile strips. The unit price shall include all costs incurred from
 the labour, tools, equipment, material and all other items required for completing the works.

10.§2 Rubber Flexible Joing, if any

-10.12.1 © General
‘The rubber flexible joint shall be provided on the embedded drainage pipés crossing over the levee
for absorbing the differential settlement as shown on the Drawings or as directed by the Lngmeer

The specifications for the rubber flexible joint shall be as foliows o

“Type : Bellows type flange end ﬂexiblé joint

Diameter : 200 mm - 450 nim (50 nim pitch)
Quantity ': As stated in the Blll of Quanlll:cs
Internal pressure @ 3 kgf/cm? '

Lxtemal pressure
Eatthcovering -~ : 1-3m
~ Dynamic load N 3 20 tonf
Negative pressurc 0.2 keflom?

 Shear déﬂcétion : - Notless than 100 mm |

~ Number of grooves . 3 ‘ o

* Expansion :  Not less than 50 mm g
Contraction ;- Not less than 25 mm
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'10.12.2 Material

The rubber flexible joint shall be connected with the PVC pipes by means of bolted flange
connections. The Contractor shall submit the flange connection detail for cach size to the
* Engineer for approval. “The rubber flexible joint shall consist of inner layer rubber, outer covering
rubber, reinforcing steel rings, reinforcing wire cords, reinforcing cords, basc metal plpes both
end flanges and other necessary components.

The inner layer rubber shall be made of natural rubber of superior quality. :'The outer covering
rubber shall be made of synthetic rubber of chlbropren or better with excellent weather resistance.
“The reinforcing rings shalt be made of mild steel of JIS G 3101, SS 400 or better and be embedded
in the rubber to withstand the external pressure. The reinforcing wire shall be made of steel wire of
- JIS G 3532 or better and be embedded in the rubber to secure the reinforcing cords tightly in their
proper position as well as providing reinforcement against the intemal pressure. T he reinforcing
cord shall be made of vinylon cord or synthetic fiber and be embedded in the rubber as well as
- affording the maximum flexibility, The base metal pipes and the end flanges shall be made of mild
steel of IS G 3101, §S 400 or better and coated with tar-epoxy resin paint for inside and coal tar -
énamel paini for outside. '

10.12.3 Handling and instaliation

The Contractor shall pay attention to handle the flexible joint so as not to damage the rubber under
~the loading, unloading, lranéporlation and storing at the Site. Before installation of the flexible
joint, the sand bedding shall be compacted thoroughly around the joint. The rubber packing shall
be fumished for flange connection. Backfilling after installation shall be done with selected
-malerial and compacted thoroughly as well as the adjacent pipes. The sharp-edged stones and
other sharp-edged objects which may damage the rubber shall not be used for backfilling
materials.

' 10._12.4 Mecasurenicnt and pﬁyment '
Measurement, for payment, of the rubber flexible joint will be made on the basis of actual number
of joints placed as shown on the Drawings and duly certified by the Engmcer in the Bi-Monthly

Statement of Account,

Payment for the rubber flexible joint shall be made for the actual number of joints so measured by

TS10-13



the Engineer at the unit price stated in the Bill of Quantities for each size. The unit price shall
include the cost incurred from all labour, tools, equipment, accessories, nuts, bolts, washers, all

materials and all other items required for completing the works,
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11.  SITE INVESTIGATION

11.1 General

This Chapler covers he exploratory boreholes, exploratory - excavations, tests and other
investigations required to supplement existing knowledgc of subsurface ground conditions for the

‘struclural sites in the drainage channels,

The exact locations for the exploratory boreholes, exploratory excavations, tests and other
investigations are not provided hercin nor in any pait of the Tender Documents, but will be '
instructed by the Engineer when he deems necessary before and during the ¢onstruction works.

11.2 . Exploratory Excavation

For the purpose of this Chapter of the Specifications, cxploratéry excavation shall be defined as

- pits and trenches excavated solely for the detailed examination and loggmg of the soils, for the
_ extraction of samples of the materials encoumered for subsequent laboratory testing, and for
perfonmng in sity testmg h

-t

" Pits shall be defined as holes excavated to depths of upto5m below ground surface and bemg not
~‘less than l m?’ in area at their base. '

Trenches shall be defined as elongated holes having a length exceeding 5 i, a width of not less
than 3 m, and excavated to depths of up 1o 5 m below grotind surface, generally by bulldozer or
other method,

Excavation of pits shall be by a method approved by the Engineer which shall generally be by any
method considered suitable by the Contractor provided such method is consistent wnth the

* Engineer's requirements for samplmg and in situ testing. Where r;qmred excavation shall-be
: tcmporarlly halted at points or levels to bc deﬁned by the Enginecr, for pelformmg in situ tests.

Strutting and support shall be provided in pits by the Contractor andrth:e excavalions adequately
protected to ensure that persons, livestock or adjacent structures are not endfmgcred The supperts
shall be of steel or timber as may be necessary or as may be directed by the Engineer. The
Contractor shall comply with all instructions of the Engineer regarding the supporting of the sides
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of pits which shall however in no way relieve the Contarctor of his responsibility for safety of the
- Works,

Where support or strulting is installed in any pit an adequate strip of ground shall be left exposed
for the full deplh' or length of the excavation to permit detailed logging of the muaterials
encountered. - This requirement shall only be relaxed when, in the opinion of the Engineer, the
stability of the pit is being adversely affected by such strips being left exposed.

Access to all excavations for inspection, sampling or teslihg shall be provided by the Contractor on
a permanent basis or as otherwise directed by the Engineer. Sldping ladders and accessesare tobe
maintained by the Contractor in a safe condition until the end of the Contract or until otherwise
directed by the Engincer. The Engineer shall require some or all excavations to be backfilled
before the Contractor leaves the Site, and for the ground to be restored to its original condition.
Backfilling shall be carried out using the excavated material which shall be adequately compacted,
or by some other method to be proposed by the Contractor and approved by the Engineer.

~+ The Contractor shall provide and operate such pumps as are necessary to keep thé excavation dry
“during sampling and testing. :

Soil samples shall be taken from excavations as directed by lhe Engmeer All samples shall be

clearly labelled by the Contractor with details of the location, orientation and date of samphng |
The Engineer may instruct the samples to be scaled in bags or coated | w:th a Iayer of

mlcroc:yslal -line wax immediately following sampling.

All samples shall be transported immediately to the core shed referred to'in Clause 11.5 hercof,

and thereafter those samples whlch are to be tested shall be transported to the laboratory referred to
‘in Clause 11.8 hereof.

11.3  Borcholes
11.3.1 'Gcncml

The total number of borcholes, the location and lhe depth are subject to modification and will be
- confirmed by the Engineer as work procecds

Boreholes shall be vertical untess otherwise directed by the Engineer, but certain boreholes nny be
required to be inclined.
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Casing shall be used to support the sides of boreholes where necessary, and shall be solid mild
steel flush screw-jointed and shall comply with the provisions of BS 1387, Heavy Tubes or
approved equivalent. Casing shall not be driven below any level at which sampling or testing is to

~ be carried out, until the sampling or testing has been carried out.

- The Contractor shall provide a sufficient number of core barrels and casing sizes to permit core of

not less than the minimum specified size to be recovered from the full depth of all boreholes. . .
When, in order to obtain the specified core diameter at the base of the borehole, the Contractor

“drills stages of the hole at a larger diameter and recovers core of a larger diameter than specified,
~ the rate for drilling shall be that corresponding to the core size instructed by the Engincer and shall

apply to the full depth of the hole. Payment at a rate for obtaining larger diameter cores shall not
be applied unless such core sizes are instructed by the Engineer. Unless otherwise directed by the
Engineer all casing shall be removed on completion of the borehole.

Where inclined boreholes are instrucled the azimuth and inclination of such boreholes shall be
~ determined, by a method to be approved by the Engineer, at intervals of not more than twenty five
-+ {25) m on completion of the borehole. . ' ' o

I aﬁy borehole éa_nnot be coinplcte_d éccOrding to the Specifications because it has been drilled off |

line or because tools are jammnied in the hole or for any other reason due to the Contractor's
: ] A i

o negligence, the Engineer may order the work to be discontinued and the hole to be redrilled ata

nearby location to be designated by him. No payment shall be made for such rejected borcholes.

Ail boreholes, except where otherwise instructed by the Engineer shall be backfilled with acement
grout of a mix sufficiently fluid to ensure complete filling of the hole, or with other mixtures as
1greed with the Engincer. . '

1132 Equipm’ent

The Contractor shall provide and use such modem drilling equipment as approved by the
Engincer. ' '

‘The Engineer shall be able to order the Contractor to use core barrels of larger diameter not
- exceeding ninety (90) mm in core size and/or to re-drill the entire length or a part of hole, in case
that the core recovery for every five (5) m section of the hole is less than seventy (70) peicent or so

tow as to render judgement of the geological condition very difficult or impossible.
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 Details of all equipment which the Contractor intends to use shall be submitted to the Engincer
before drilling commences and the use of the equipment shall be subject to the approval of the
Engineer.

11.3.3 Flush fluid

" Rotary drilling to obtain coré shall hormally be catried out using clean water. Drilling fluid with a
polymer additure as the flushing mediunm shall be used if directed by the Engineer. The fluid shall
. be selected to assist the recovery of weathered rock or soil as intact continuous full size cores: In
- aiiy case, the drilling fluid vsed in the vicinity of lengths of boreholes to be permeability tested

- shall be such that, at the time of the test and allowing for decay of the polymer, or alternatively by
-~ the addition of chemicals to the borehole, the viscosity of the fluid is within ten (10) percent of that
of clean water. '

11.3.4 Handling of core

On completion of each drill run the core shall be removed from the core barrel and placed in core
boxes in accordance with Clause 11.5 of the Specifications such that no disaggregation or
+ diswrbance occurs to it. If a Mylar or other disposable liner is used the liner shall be sealed around
the core during extraction from the barrel and core box. If a disposable liner is not provided any
wealhered or friable core shall be wrapped intact in po1ylhené as it is extracted from the barrel. . -
Whenever recovery is as core cuttings, these shall be wrapped in polythene prior to placement in
the core boxes. In no case shall extraction of core from the barrel involve hammering the barrel or
water pressure. ' '

After placing the core in the core boxes, the boxes shall be laid out at a location to be designated by
the Engineer for his examination and for photographing. When the Engineer has completed his
examination the core boxes shall be placed in the core shed specified in Clause 11.5.

11.3.5 Photographing of cores

All cores shéll, before the core boxes are slackcd, be photographed from the zenith in c.olour %0
that details maf_ked on the inside of the box are visible in the pholograph. A linear scale and colour
scale shall be included in the:phc‘blogréph and the final colour positives shall be provided showing
core in clear focus al'a's_cale of not less than ten (10) percent of the actual size of the core. All
photographs shall be taken with the cores shaded from direct suntight and using infill flash. The
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Contractor shall supply to the Engineer the colour negative and two (2) colour positives of each
photograph.

The cores shall be arranged 10 reveal the most intercsling characteristics such as seams, strata and
the like. Any wrapped core shall be unwrapped when photographed.

114  Standing Water Levels and Water Sampling
Standing water level measurement shall be made in all boreholeé at the beginning and end of each

drilling shift unless otherwise instructed by the Engineer. The Contractor shall provide a
sufficient number of electrical water level indicators such that there is one at each drilting rig at all

- times and at least two (2) further instruments in case of malfunction. When drilling is carried out

continuously, the Engineer may instruct drilling to cease for periods not exceeding two (2) hours
each day to permit water level observations. During such stoppages water level readings shall be
taken at teast each fiftecn (15) minutes. : ' .

Samples of groundwater of about zero point five (0.5) ke shail be taken as directed by the
Engineer from the boreholes and placed. in sealed containers of approved design. A method of
sampling water from a known depth sh‘aﬂ be provided, which shall be such as to ensure that the.
samiple is not contaminated by flush fluids. : o

) 11.5  Core and Samples Handling and Storage

Cores shall be placed in an approved hinged core box in book fashion, that is with the shatlower

- core to the left, deepening to the right; tlh'c shallowest row of core shall be placed next to the hinged
+lid. - Individual core boxes shall only contain cores from a single borehole. The box shall be
-identified both on the inside and outside by the site name, borchole number, core box nuinber,

depth of bottom and top of the core included. Where the information is marked on the lid of the

: box, the borehole and box number shall also be marked on the end and front of the box. A_il

labelling of the core boxes shall be carried o’ul immediately when the box is full and shall normally
be carried out by painting or other durable system o be approved by the Engmeer The depth of -

" the top and bottom of the total core comtained in each box and of the separate core runs shall be

identified in the box by wooden blocks at least menty ﬁve (25) mm thick securely fastened into
the box at the appropriate posilions and clmrly marked with the depth '

All depth markings shall be made w:lh paiat, memi or other durable labels securely fixed. Zones
of core loss or samples taken shall be similarly identified by wooden blocks ixed either at the zone
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of core loss or at the end of the appropriate core tun. Such blocked-off scctions shall be clearly
marked as zones of core loss. Cores shall not be removed from the boxes unless instructed by the
Engineer, in which case the space left shall be labelled with details of the section of core removed.

The core boxes shall be as approved by the Engineer and be of robust construction to withstand the

\\;eight of core and any full boxes which may subsequently be placed upon them and also

sufficiently watertight to protect the core from rain on the Site or in transit. 'The boxes shall

* normally be one (1) metre long internally and zero point five (0.5) m wide. They shall be made to

hold the particular size of core tightly in place in rows separated by securely fitted partitions. A
. strong hinged lid fitted with a hasp and staple for closing, and adequate end handies for {ifting shall

- be provided. The top and bottom of the boxes shall be reinforced by cross strips. Where wood is
" used for construction of the boxes it shall have a minimum thickness of twelve (12) mm.

Whe'ncver_ full core boxes are lmnsponéd, packing materials shall be used as necessary to protect

~the core. Atall slzigés during the niovement of the boxes they shall be kept in a horizontal position
and shall not be tilted or up-ended. The Contractor shall be responsible for ;Srdviding experienced
personriel to ensure that the cores are not damaged during loading, transportation, unloading and
stacking. '

The full core boxes shall be stored indoors in a secure weather-proof core shed to the approval of

the Engincer. The shed shall be erected in a suitable area and shall be larged enough to .

accommodate all core boxes. The boxes shall be stzick_ed_not'morc than ten (10) boxes high or

placed onracks in such a way as to permit ready identification and removal of sclected boxes. The:

~ Contarctor shall be responsible for maintaining constant access 1o the core shéd for the Engineer
and shall maintain an,up-to-dme record in the ¢ore shed showing the location of all the boxes. An
undercover arca shall be provided of sufficient size to permit the laying out of not less than ten (10)
boxes at a lime for logging purposes. This area shall be equipped with adequate lighting for
‘logging. : Suitable benches shall be provided as working sutfaces. '

‘The Contractor shall provide for laying out such core boxes as requested by the Engineer within

not more than two (2) days foilowing the request 'being received.
Undisturbed, bulk and other samples shall also be stored in the core shed. Only such samples as

‘are required to be tested shall be transported to the laboratory; samples on which no tests are
required shall remain in the core shed.
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‘The core shed shall upon the issue of the Certificate of Completion in respect of the Works become
the property of the Employer, together with the core boxes, and other contents.

Samples despatched to the laboratory for testing shall be retained until six (6) months after
submission of all reports on such testing to the Engineer; nineteen {19) weeks after the submission
of the last report the Contractor shall give seven (7) weeks notice in wriling to the Engincer of the
Contractor's intention to dispose of all remaining samples in the faboratory. The Engineer will

-~ then inform the Contractor of any samples which are to be refained for a tonger period.

11.6 Records

The following records in English shall be provided within two (2) weeks of completion of the
appropriate part of the work except for the daily drilling record which shall be submitted daily.

11.6.1 Trial pits and trenches

The records of all trial pité'and trenches shall include the following information:

(1) Reference number of exploratory excavation,

- (2) ~ Job name and names of the Employer, Design Engineer, Supervising Engineer’ and

Contractor,
3 Location of exploratory excavation (co-ordinates),

(4)  Ground level,

“(8) Excavation method and progress (dates),

{6)  Details of any ground water seepages or outflows observed including. measurements of

" flow and of standing water levels, and

(N Location and reference numbers of all disturbed ang undisturbed samples and in situ tests
with dates of sampling and testing. '
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11.6.2 Drilling records
A daily drilling record shall be kept in triplicate by the drilling foreman for each borehole in
progress. The Contractor shall each day provide the Engineer with a copy of the record relating to
- the previous day and retain a copy on the Site to be available for inspection by the Engineer on
request. The record shall be in a form to be approved by the Engineer and include the following
information;
'(l). ' S:ite. name, -
(2) R_eference npmber of borehole, :
3 _Orienlation of borehole,
(4  Makeand type'ofdrm_ing machine,
(5) ' T_ypé of core bagrel a’n;l bit,
| (6) Names of foreman and drillers,
{7y - Date,
'(:8) Depth éf hole at start and end of.wo'rl-:in.g day or shift, |
' N _ Depth and size of casing at stari.and.e.nd of u.'or.k.ing day or slh.ifl,
(10)  Standing water lévcl in borehole at start and end of each working period,
(! !) Simplified description of strata,
(12)  Sample types and locations, |
'€ 3)' Details of délayg and breai(dc:)wns,

(14) - Details of in situ tests,

- (15) Backfillin_g or grouting,
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- (16)  Flush fluid,

{17y Depth of start of each core 1un,

(18)  Depth and size of casing at start and end of each core run,

(19)  Core diameters and changes in core size,

- (20} 'Slatcofbit,

(21) - Time to dnll each core run (this is the time to wluaily dnll the d:stance and does not
“include the time taken in running the barrel and rods in and out of the hole),

(22)  Flush retumn - amount and nature, and

_ {23) ~ Sample (Total cor‘e) recovery with information as to possibl'e location of ziny losses.

On comp!enon of the dnlhng of a hole, the Contractor shall provide the anmeer with a fresh and

jcompletc log of the drilling work in that hole. : The log shall be in an approved form and shail
" ‘contain the mfo: mation SpCleied for the dally records tOgether with the coordinates and collar
elcvauon of the hole. '

'11_.7 ln'S_itu Tests

| 11.7.1 Point load tester

The Contractor shall provide a point load tester of approved design for the use of the Engineer
during the period of the Contract, to investigate the compressive strength of a drilled core
specimen. : '

11.7.2 Insitu i)ermeabilily tests

In situ permeability tests shall be carried oul in boreholes at the depths to be determined by the
Engineer. Only clean water shall be used for the tests.
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Permeability tests shall be carried out generally in the manner described in Paragraph 5 of the Test
Specification Designation E-18 in the U.S.B.R. Earth Manual or approved equivalent, Tests shall
be made during the drilling of the borehole using a single packer installed with ils base between
two (2) m and five (5) m above the bottom of the borehole unless otherwise directed by the
Enginécr. Tire packer shall be of the pneumatic or hydraulic type which shall be capable of
éffecting a seal against the periphery of the hole and withstanding the pressure applied in the test
section. The assembly shall have an air or hydraulic fluid line, an injection standpipe of cross-
‘section giving a head loss of not more than eight (8) kgffem? over a length of one hundred (100) m
~ at a flow rate of one hundred fifty (150) litres/minute, and in the case of a pneumattc packer a
rclumoml_et tube not less than six (6) mm bore. :

At the beginning of the test, the packer shall be inflated and the effectiveness of the seal checked.
The water level in the standpipe shall then be allowed to stabilise to the piezomelric level of the
‘watet in the packed off section. Measurements of the water level in the standpipe shall be made at
ten (10) minute intervals for two (2) hours or until the level has siabilised whichever is the sooner.

Water under pressure shall be applied to the top of the standpipe by a pump capable of delivering
not tess than one hundred (100) litres/minute at a pressure of fifteen (15) kgffem2. The quantity

- and pressure of water being delivered to the test section shall be n131sured by.approved means

which shall be accurate within ﬁvc (5) peru:nl An air vesse} shall be connected to the delivery
line sufficient to smooth out all ﬂuctuauons in pressure due to the action of the pump. Each test

shall gcnerally consist of measurements of inflow of water at seven (7) pressures, four (4) at

increasing gauge pressures measured at the top of the standpipe in kgfiem?’ of 1,4, 7and 10
followed by three (3) at dccreasmg gauge prcssures in kgfiem2 of 7, 4 and 1.

The rate of inflow at any one (1) pressure shall be measured over a time period sufficient to ensure
a steady flow for ten (10) minutes and recorded in litres per minute per metre length of borehole
under test, '

Before the commencement of any permeabilily' testing,’ the Contractor shall carry ont a test [
determine the friction loses which occur in the equipment he proposes to use, The test shall be
carricd out for the ranges of flow rate likely to occur during the borehole testing. The resuits of the
test shall be in the form of a graph showing friction loss versus flow sate and this shall be
submitted to the Engineer for appr{)vai before any borehole testing commences. The measured
friction losses shall be used in the calculation of the coefficient of permeabilities from the borehole
tests. Estimates of friction losses based on manufacturers or other data will not be acceptable.
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- 11.7.3 Records

The Contractor shall maintain full accurate records of all permeability tests carried out and shall
supply three (3) copies to the Engineer not later than one (1} day afler the completion of the test.
The records shall include the following information; '

(1)  All data necessary for the determination of permeability, iricluding depths from the ground

surface of hole and packer setting-up, radius of hole, height of pressure gange above the
ground surface, ground water level or piezometric head for the test scction, reading of
pressures and corresponding water-take, '

(2) - A plot of flow against pressure for each test, and

(3) In situ cocfficient of permeability in cinvsec determined accor_diﬁg to Designation E-18 of

Earth Manual by USBR or approved equivalent.

11.8  Laboratory Testing

~The Engineer may instruct that certain samples shalt be transported to the testing laboratory for the

purposes of testiiig; schedules of tests to be carried out on the samples 1 ransported 1o the laboratory
shall be issued during the progress of investigations subject to the prompt receipt by the Engineer
of the relevant detailed final logs.

Samples shall be placed in robust containers, to the approval of the Engineer, which shall be
clearly labelled "Fragile - Handle with Care'’. '

All storing, preparation, testing, and reporting shall be in accordance with the relevant
Specifications of BS CP 2001 or approved equivalent, where applicable. Generally, tests shall be

~ executed and reported on in accordance with the procedure described in BS 1377, BS 812 and the
~ suggested methods for Laboratory Tests published by the -Intermational Society for Rock

Mechanics or equivalent method. Details of tests will be specified individually according to the

* type and location of the s‘amples.' The dry densily and moisture content shall be reported for each

specimen used for any test. Results shall include plots of stress-strain, Mohr circles and shear-
stress vs normal stress, as appropriate. '
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11.9  Mcasurement and Payment

Cost incurred from such site investigation works shall be included in the Provisional Sum for Item
0/11 in the Bill of Quantities and shall be added to the subsequent interim payment.

“Payment to the Contractor shalt be made to the sum calculated by the Provisional Sum for ltem
0/11 and added to the subsequent Bi-Monthly Statement of Account certified by the Engineer.
Payment shall be made in accordance with the provisions of Clause 58 (Provisional Sums), in Vol.

1, Part I - General Condittons of Contract.
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