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9. OTHER METALWORK

2.1 General

This Chapter covers fabrication, exection and other general requirements incidental to metalworks
other than Chapter 8, Gates and Related Hydromechanical Equipment, as listed below

(1) Steel trap

~ (2) Steel handrail

- {3} Steel access bridge
{4) Steel ladder .
(5) Repair of existing sluiceway gate, if any
(6) Steel pipe

- Except as included in the Contract Documents, no deiailed'drawings for metalworks of steel traps,

steel handrails, steel access bridges, etc., will be provided by the Engincer. The Contractor shall

+ perform the necessary designs and prowdc the complete drawmgs requm.d for the fabrication of

the metalworks in accordance with the Drawings and the Specnf ications provlded hercm or the
instructions given by the Engineer. ' :

Al the mei_a]worksupplied by the Contracior for Permanent Works shall conform to the
applicable st’fmd'lrds'stipulated in Sub-clause G6.1 of Vol. HI, Part 1 - General Specifications and
Sub-clauses 8.1.2 and 8 2.3.(7) of Vol. Ill, Part 1 - Technical Specifications, 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 to make the
eqmpmenl conforming to the requlremems of these Specifications wnthout addiuonal cost to the
Employer

Before fabricaling the equipment, the Contractor shall submit three {3} sets of manufa'cluring or

- shop drawings and data showing complete details, sections and plans of all parts, assemblies,

materials lists, components, connections and st pports. and relations to the structures in accordance
with the requiremeats in Sub-clause 8.1.3 of Vol. li, Part 1l - Technical Specifications. Cost of
submitting such drawings and daa to the Engineer shatl be included in the unit price stated in the
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Bill of Quantities for furnishing and installing the metalworks.

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
Engineer. When structural members are fabricated by bolling, a fabrication procedure including
a list of eqhipmenl to be used will be required for all fabricated components, if il is- deemed
necessary in the opinion of the Engineer.

The work shall be shop fitted and shop assembled where possible, and shall conform to the :

~ details on approved shop drawings.

‘Where necessary, melal shall be insulated to prevent corrosion due te contact between metals
~and masonry or concrete. sulation shall be made by means of bituminous paint or other
approved means, '

All fastenings, anchors and accessories required for fabricalion 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. Wooden plugs shall not be permitted

All steel traps, handrails and steel ladders shall be painted in accordance with the requirenicits of

paragraph (10) in Sub-clause 8.1.5 of Vol. I, Part I - Technical Specifications. The cost of |
~ painting shall be included in the respective unit prices for the items related in the Bill 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 conforn to the applicable provisions stipulated in Clauses 8.1
and 8.2 ' '

Shearing shall be accurately done, and all portions of the work_neaily finished. Corners shall be

square and true unless otherwise shown on the Drawings. Bends, ekcept for minor details, shall
be made by 'approved bending rollers. The metal shall not be heated unless approved by the
Engineer. Heating, when permitted, shall be limited to an extent up to producing a dark, cherry
red colour on the metat surface. Heated metal shall be gradually cooled and be accepted unless
otherwise welding is deﬁnitely's'pccified on the Drawings. All bolts, nuts, and screws shatl be
tight.
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The end of pipe, except for handrailing, shall be reamed. Holes for drainage shall be provided in
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.

‘Al 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 cleaned of foreign matter and coated with an
‘approved rust preventive compound prior to remaoval from the shop. Finished surfaces of metals

to 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 required in a manner and of a thickness and
quality conforming to the requirements of JIS H 8641-82, Zinc_l}li)l Dip Galvanizings, or other

_ approved equivalent. In all cases where zinc coating is destroyed by cutting, welding, or other
"causes, the affected areas shall be regalvanized by an approved repair compound. '

Full size dmwmgs of the steel members at the shop shall be subject to mspechon by the Engineer
wherever practicable,

Any error, omission, deformity, defect, or the like in the shop assembly work shall be thoroughly
_c’orrected and remedied before: despatching the steels from the shop. The Contractor shall

execute temporary shop erccuon work wherever reasonably rcqulred 10 sausfy himsell- with the
work. . ' '

" The steel members shall be propeily protected 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 steel

- members and assembled cdmpon'enls shall be match-marked at the shop to facilitate smooth
“erection in the field. ) '

Any serious damage in the stéel members in the opinion of the Engineer found in those delivered

to the Site shall be replaced with new. ones unmed:ately without “causing delay in the field

~ assembly and erection works. Minor damage may be remedled in the field by proper method

approved by the Enginecr. The steel members shall be properly 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 conumencing erection, install all anchor bolts and anchor
connections 1o an accurate alignment and elevation in accordance with the details and
instructions as shown on the Drawings. The Contractor shall again check the alignment and
“elevation of the anchor connections with the colums or other structures where fabricated
‘metalwork is to be erected and, if necessary, move the connections and bases to the correct
position as shown on the Drawings.

The Contractor shall then notify the Engineer of the position of alignment, elevation and plumb
of all columns and structures 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 ,b'racing,. 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. ' ' ' ' k

Final 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 to the attention 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 erection under normal and ordinary job conditions and not
necessarily under those which he considers most desireble. Inclement weather, work carried on
by others in the immediate vicinity, the necessity of moving materials from storage to the site of
erection, and all other cirmims;anée's' characteristic of construction work, are to be expected and -
shall not be the basis for a claim for extra compensation.. o '

The Contractor shall take necessary safety measures (o protect the steels;_ workmen, equipment,
property of not only his but other parties to the satisfaction of the Engineer.

9.3 . Steel Trap

The Contractor shall furnish and instail the steel traps on the sluiceway wing walls as shown on the
Drawings or as directed by the Engineer. The trap shall be made of nineteen (19) mm in diameter
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stee} bar of JIS G 3112, SNI 2052-89-A or better and be well bent and fabricated to make the
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) mm. The material of the steel bar shall be approved by
the Engineer. The stee} trap shall be installed at the positions designated when concrete is placed.

.94 Steel Handrail

The Contractor shall furnish and install the steel handrails with'ﬁllihgs 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) mm in 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. Ali shop and ficld connections shall be welded and |
ground smooth. Handrail to be set in concrete shalt be completely assembled and installed when

" concrete is placed, or reccesscs shall be left or holes shall be drilted 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 purpose of use and shall be standard
commercial producls of reputable manufacturers Welding of the galvamzed steel pipes shall be
performed only where shown on the Drawin gs or authorized. ‘The materials of steel p:pcs and bars

“shall be approved by the Engineer.

9.5  Steel Access Bridge, if any

9.5.1 General

: Thc Comractor shall design, furish, fabricate, transport, install and paint the steel access bridges

to be installed al sluiceway structures. The work shall include any incidental works called for in

- the Specn‘ ications or on the Drawmgs and for the complete and satisfactory installation of the steel
" access brldge ' '

* Applicable provisions in Chapter S'G'ues and Related l-lydrom&hmical Equipment Vol. 111, Part

11 - Technical Spec:ﬁcatlons. shall be applied to the work where those are not specified herein. Ifa
provision in Chapter 8 is contrary to a provision supulated in thls Clause, a provision in this Chusc
shall govem.

"The Contract Drawings show the number, type and governing dimensions, bui are not mtended o
define the details of the structures, nor to exclude modifications of such details, i made with the
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prior approval of the Engineer. The thickness and size of any member, however, shall not be less
than the thickness and size indicated in the Drawings.

The Contractor shall design the structures in details in accordance with the design data herein
andfor the Drawings, and provide shop drawings of all the components of the bridge structures
called for in the Specifications and the Drawings.

The Contractor shall submit three (3) copies of the shop drawings including assembly drawings,
* structural calculations and painting specifications to the Engineer for approval in accordance with
~ Sub-clause 8.1.3 of Vol. IE, Part 11 - Technical Specifications, Any work done prior to the
_approval of the drawings and documents shal} be at the Contractor’s risk, and the Contractor shail
‘also be understood that the Engineer's approval will not relieve the Contractor from any his
responsibility for the work.

Design of temporary_smu':tures necessafy for the work shail also be completed by the Contractor.
'9,5.2 Decsign data

The steel access bridges shall be designed for the fbllowing conditions;

Type ' ' 1 Simply supporled H-beam bndgc structures with rzbbed :

checkered ﬂoor plate
Effective width ;. 10m
Span length . Asshownon the Driawings
Live load St 250 kgfim?, no impact load
Earlhquakc coefficient : Kh =0.12 with increment of allowable stresses by fifty
' _ : (50) percent ' 7
Maximum deflection of main Lo A
- girder : ¢ 1/400 of supporting span
Materials ' -+ JISG3101,SS 400, SNI 0722-89-A or equivalent

Allowable siress o 1,400 kgffem?
9.5.3 Bridge details -
“The steel access bridges shall be welded steel construction consisting of main girder, lateral

bracings, sole plates, bed plates, floor plate, anchor bolts and all other necessary components.
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The main girder shall be of H-beam or buitt-up plate girder construction. The lateral bracing shall
be of channel beam and steel plate girder construction. The sole plate and bed plate shall be of
mild steel of JIS G 3101, SS 400, SN10722-89-A or equivalent. The levee side sole plate shall be
rigidly fixed by the anchor bolts, nuts and washers through the bed plate white the hoist deck side
sole plate shall be movable type 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 alignment. Any error and

. misalignment discovered shall be promptly corrected.

The bridge complete with the handrails shall be assembled and erected in accordance with the
détails 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 indica(é that
displacement has occurred. '

9.6  Steel Ladder

The Contractor shall furﬁish'and install the steel ladders on the parapet walls or elsewhere as

- shown'on the Drawings or as directed by the Engineer. The ladder shall be made of angle-beam

and twenly two (22) mm in diameter steel bars of JIS G 3112 or beuter for the rungs and dowel

- bars, and all welded'conslmction. The angle - beam shall be wel bent to make smooth curve. ‘The
+ . 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 boits shali be embedded in the concrete at

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

9.7  TieBar
The Contractor shall furnish and install tic bars with nuts and washers for tightening the precast
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 Shuiceway Gatos, if any

‘The Contractor shall repair the existing sluiceway gate as directed by the Engineer. The Engincer
~ will inform the repair items to the Conlractor in writing 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, mannfacturing, painting, removing and reinstalling the existing gate,

guide frame and hoist, replacing the parts including improving gate sealing system, chipping the

concrete, packing, transporting, site testing, etc., where applicable.:
9.9 Chc_kered 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 lifiing
slots. When cover plaiés are being laid in proper position,i the clearance between the cover plate
and the frame shall not exéced five (5) mm at each si_de'. The frame shall be composed of steel
shaped sections and sha]i be anchored to the concrete with stecl bolts or straps spaced at a
maximum length of sixty (60) cm: Steel gratings with frames of an approved type shall be
provided as shown on the Drawings or as directed by the Engineer. ( e '

9.10 Lifting Heok, if any-
The Contractor shall furnish and embed the steel lifting hooks as shown on the Drawings or
- elsewheie as directed by the Engineer, The lifting hooks shall be round steel bar which shall

conform to the applicable JIS standards or equivalent securely fixed and safe for the loads to be
carried. R '

9.11 Embedded or Non-embc_ddbd Metatwork, if any

The Contractor s_h'all furnish and instalt miscellaneous embedded or non-embedded metalworks,
such as, anchoring and handling hooks, wm-buckle anchors, anchor bolts with accessories,
handrail post sockels, metal safety treads for concrete stairs, screens and nets for open culvert,

steel pipes, ete., as shown on the Drawings or elsewhere as directed by the Engineer.

The surfaces of all metalwork to be in contacl with concrete shall be thoroughly cleaned of scale,
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rust, dirt, oil and paint, and any objectionable matetials 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 sécurely in the correct
position during placing and setting of the concrete. |

Moitar for metal work shall be mixed in the proportions and to the consistency prescribed by the
Engineer. ‘The Contractor shall fumish cement and fine aggregate complying with. the
requirements of Chapter 3 for all mortar. Before placing mortar, the surfaces of existing concrete
on which the mortar will be placed shall be roughened and shall be cleared of all laitance, loose
or defective concrete 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 Payment

Measurement, for payment, of steel :trap, steel handrail, steel access bridge, steel ladder, tie bar,
checkered steel cover and graling, lifting hook, steel pipes and embedded or non-embedded

“metalwork will be made on the basis of the actual installed weight of structural steel in kilograms

determined by the appfoved Drawings or as directed by the Engineer.

- Payment for steel trap, steel handrail, steel access bridge, steel ladder, tie bar, checkered steel

cover and grating, lifting hook, steel pipes and embedded or non-embedded metalwork shall be

- made for the number of kilogram measured as provided above at the respeclive unit price per
‘kilogram stated in the Bill of Quantities, which unit prices shall constitute full compensation for

the cost of all labour, tools, equipment and materials including furnishing, fabricating,
transpotting, installing the structural steels, painting, preparing and submitting shop drawings and
other necessary documents, and other items necessary to complete the works.

Measurement for payment, of repair of the existing shiiceway gate if any, will bé made by the
Provisional Sum determmcd by the ':pproved repairing procedure or as divected by the Engineer.

Payment for repair of the existing shiiceway gate, if any, shall be made for the works as providcd
above at the unit lﬁrice mutually agreed between the Engineer and the Contractor, which unit prices
shall constitute full compensation for the cost of all labour, tools, équ.ipm{tl:‘ll and materials
including designing, manufacturing, painting, removing and reinstalling the existing gate, guide
frame and hoist, replacing the parts, chipping the concrete, packing, transporting, site test'ing,
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preparing and submitting shop drawings and other necessary documents, and other items
necessary to complete the works.

9.13 Fence

9.13.1 General

“The Contractor shall furnish and install the steel fences, H = 2.5 m, as shown on the Drawings or
‘elsewhere as directed by the Engineer. The material of steel angle and wire mesh shall be
approved by the Engineer.

9.13.2 Mcasurement and payment

Measurement, for payment, of steel fence will be made to the number of square meters of the area
covered by the steel fence and as certified by the Engineer.

Paymeit for steel feﬁce shall be made to the number of square meters measured as provided above
- at the unit price per square meter stated in the Bill of Quantities. The unit price shall include all

cosls incurred from the labour, tools, equipment and al! other items required for.completing the
works. ' I &
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10. MISCELLANEQUS WORKS

10.1  General

"This Chapter cover the miscellaneous works listed below ;

(1) Wet rubble masonry

{2) Gabion

(3) Concrete 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 fumnish all necessary materials, manpower and equipiment required for the
. construction and completion' of the above miscellaneous works. '

102 Wet Rubb_le Mésonry _
10.2.1 Classification

The wet rubble masonry for siobe protection has been typified into the following two (2) types as
shown on the Drawings; '

- Type 1 comprising of a rubble layer of varymg thickness generally between thirty (30) cm

© to forly (40) ecm which is placed on the foundation concrete of type 4. This type of wet

rubble masonry shall be provtded fora variety of structurés such as intet / outlet channel for

- drainage facility, drainage canal, cross-drain, relocation of dr'nnagc chaunel approach
road and inspection road on the earth embankmem, and

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

forty (40) cm, which is taid over a foundation concrete of type 4. ‘The top of masonry wali
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 wel rubble masonry shall be natoral anguiar rubbles having sufficient strength
and durability, being free from seams and other defects. Particle size shall be uniform, 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 allowed 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 - sand ratios by volume are shown below ; '

Mixing Ratio (by volume)

Type ' Cement ~ @ . Sand - Application
A _ NN 3 For common use such as rubble
- “jointing in revetments
B . l : 2 For finishing of surface
C B 2 | For  structures requiring - special
high strength |

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

Mortar shall be mixed only in those quantities required for immediate use. Mortar that is not used’
within foriy five (45) minums after the water has been added shall be discarded.

Cement, sand and water used in the mortar shall conform to the respective requirements as laid out
in Chapter 3, Concrete Work, of these T echnical Specifications.
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10.2.3 Placement

Wet rubble masonry shall be placed to the lines, grades and dimensions as shown on the Drawings
or as direcled by the Engincer. Prior to construction of the rubble masonry, depressions, if any, on
the stoped 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 mortar. The rubble shall be fitted into place in such a manner that the
mortar is in complete laison with the rubble in all joints. ‘

The rubbles shall be struck and consolidated by means of a small steel hammer and those therealter
broken shall be removed, cleaned and re-used with new mortar. The joihts shall liberdlly be
provided with mortar and shall be tightened by driving and wedging rubble chipé into joinis. Care
shall be taken that each rubble is completely enveloped in mortar. '

19.2.4 "Fi'nishiug

" Bach rubble shall be laid so that the Ionger dimensions are perpendicular to the sloped Slll‘f’lCC

PVC pipes of five (5) cm in diameter at the required spacing and of appropriate fength shall be
provided in the masonry to serve as- weep holes as shown on the Drawings or as dlrected by the
Engineer. The surface of the rubble rmasonry shall be finished smooth and clean to ensure smooth
flow conditions. For achieving a smooth finish, joints on the face of all masonry exposed to view

- shall be neatly finished. The mortar in the joints of the rubble masonry shall be removed to adepth
of three (3) emand the jomt cleaned thoroughly with a wire brush and filled with cement mortar of

Type B. The surface of all rubbles shall be cleaned of alt mortar after completion of the ﬁmshmg
operations. :

' 10.2.5 Contraction joint

Vertical contraction joints shail be provided in the wet mibble masonry as shown on the Drawings
or as directed by the Engineer. - . ' |

10.2.6 :Ctlrihg |

During the construction of the wet ibble masbnry works, the surface of masonry will be kept wet
at teast for five (5) days after completion of cementing work.
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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 divected 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 Englneer 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.

103 Gabion
10.3.1 Material
‘Gabions are wire mesh boxes which are filled with mbble stones. The size of rubble stones shall
be fifteen (15) cm to twenty five (25) cm and the quahly of stone shall be in accordance with the
provisions supuhted in Sub-clause 10.2.2 herein above. -
10.3.2 Excculion of work -
The Contractor shall construct gabions for the prétec_lion_ of levee and chanﬁe'l_ bed at places where
such structures as revetments, sluiceways and others are specificd on the Prawings or as directed
by the Engineer. ' ' '
If not otherwise clearly specified on the memgs the Conteactor shall submit a proposal of the
type and dimension of gabions, schedule for delivery and construction. The Contractor shall not
conunence the construction of gabions before the approval of the Engineer, |
Standard gabions shall conform 1o the foliowing speci_ﬁcalions ;o

'_(a) The size of gablon shall be 3.0 m x 1. Smx 0 5 m.

{b) All wires shall be flexible hol dlp galvanized or PVC sheathed steel wires having

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

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

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

Al edges of the standard gabion including end panels and didphragms, if - any, shall be
- mechanically salvaged in such a way as to prevent unraveling of the mesh and to develop the full

strength of the mesh: The wire used for selvage shall have diameter greater than that of the wire
used to form the mesh, namely ;

(a) For wire mesh made of wire having diameter of three point two (3.2) mm, the selvage
shall be of wire having diameter equal to or greater than three point nine (3.9) mm.

(b) For wire me_Sh made of wire having diameter of two point seven (2.7) nmm, the selvage
shall be of wire having diameter equal to or greater than three point four (3.4) mm.

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

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

~ eight (8) percent by weight of the wire for gabiosn. The diameter of lacing wire shall be ;

(a) Two point seven (2.7) mm for lhc gabion made of wire of three point two(3.2) mm in
dlamcler L
(b) Two point two (2.2) nmim for the gabion made of wire of two point seven (2.7} mm in
" diameter. ' ' Lo

. The length of the gabion is sub}ecl to a tolerance of around two and half (2 S) percent and the

height and the width to a tolerance of around five (5) pcrcem
£0.3.3 Mecasurement and payment

Measurement, for payment, of gabions will be made on the basis of actual volume placed in cubic
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~ metre 1o 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 mietres of gabions measured above at the unit
prices 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 gabion shall constitute full compensation for
- the cost of all labour, tools, equipment and materials for mesh and rubbles including furnishing,

~ transporting, fabricating, placing the gabions and all other items necessary to complete the works.

10.4 ~ Concrete Stair, if any
" 104.1 Classification

- Concrete stair shall be of the following two (2) types for this Project ;

- Concrete stair constructed over the levee cmbankmenl whtch shall comprise of plain.

. cement concrete steps constructed over a five {5) cm thick layer of levelling concrctc
p!accd over the levee surface, and

-+ Concrete stair constructed over the revetment which shall comprise of plain cement
concrete steps conslmcted over a five {5) cm thick layer of leve]lmg concreie, whlch in
turn, has bcen placed over a fifteen (15) cm thick gravel bedding.

10.4.2 Execulion of work:

The concrete work for the stair shall be carried out in accordance with the provisions of Chapter 3,
Concrete Work; and the gravel bedding shall conform to the requirements of Clause 3.15, Gravel
and Rubble Bedding.

10.4.3 Measurement and payment

- Measurement and payment for the com:rcte stair will be made lmder separate work itlems stated in
the Bill of Quanuues
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10.5 Weep Hotles

10.5.1 General

“Revetments, bridge abutments, slope protection works for approach roads, etc. shall be prowded
“with weep holes as shown on the Drawnngs or as directed by the Engineer.

Weep hole shall comprise of a PVC pipe of adequate length embedded in the structure with its
earth-side end provided with a geo-textile square, 300 x 300 mm as shown on the Drawings 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) man.

' Geo-le‘xﬁic shall conforim {o the provisid_n of Clause 10.11.

10.5.3 Placement

PVC pipe of appropriaié 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 gravel filter. ‘The entire assembly
‘shall be so placed in the structure that the frec end of the PVC pipe is exposed to the view while the

treated end abuts with the earthfill behind the slmcum,

10.5.4 Measurement and payment

© Measurement, for payment, of PVC pipc will be made to the actisal number of linear metres of the

pipe placed in position and as certified by the Hngineer in the Bi-Monthly Statement of Account,

Measurement, for payment, of geo -textile squarcs will be made to the total number of square
metres placed in position and so certified by the Engineer.

Payment for the PVC pipe shall be ntade 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 furnishing, transporting, fabricating, placing the weep holes in pasition and all
other items necessary to complete the works,

" 10.6 Rubble Mound, if any
10.6.1 General

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

10.6.2 Material
~ Stones for rubble mound shall be natural angular stones and shall conform to the requirements of
Sub-clause 10.2:2 hereinbefore. Weight of each selected stone shall be between thirty (30) and

- seventy (70} kg,

10;6.3 l’l.accnmnt :

Rubble stone shall be placed in position by depositing the selected stones in the depiessions or on
the channel bed betow the mean water. level so as to attain a stable slope of 1: 1.5 on the channel

side as shown on the Drawiﬁgs or as directed by the Engineer. Top surface of the rubble mound
shall be finished slightly below the mean water level and shall be sufficiently leveled so as to
receive gabions. B ' '

10.6.4 _Mcasureme.nt and ila)'illcllt

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

placed in cubic metres to the specified lines, grades and dimensions as shown on the Drawings and

certified by the Engineer.

- Payment 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-
Monlhly Statement of Account. The unit price for rubble mound shall constitute full compensation

- for the cost of all labour, tools, equipment and materials including procuring, 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
Grave! fill or gravel filter shall be placed for the protection of foundations in inlet and outlet
channels for drainage facility, revetnents, elc.; in the comers and wedges created at the junction

points of sloped 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

Mate_,rial requiced for gravel filling shal! be in accordance with the provisions of Sub-clause 3.3.3,
Coarse aggregate, of these Technical Specifications. '

© 10.7.3 Placement

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

e 9
R N
o g

“taken so as not to force the material into the comers and wedges. The work shall be cammied out
concurrently with the placement of gabions so that no comers or wedges remain unf illed. . -

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 mefres as shown on the Drawings or as determined by the Engineer.

Payment shall be made for the nuniber of cubic melres of gravel fili or gravel filter measured above
at the unit price per cubic metre stated in the Bill of Quantities and duly certificd by the Engineer in
the Bi_-Mbn_thly Statement of Account. The unit pric'e' 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 Enginéer or elsewhere shown on the Drawings, gravel fill described under
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Clause 10.7 hereinabove shall be replaced by rubbtle fill.
Size of ubbles for the fill shall be between thiny (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.

109  Sand and Gravel Filling, ifany
- 10.9.1 General

© Sand and gravel mix shall be filled behind the gabion type revetments of drainage channe! as
*shown on the Drawings or as directed by the Engineer.

All other applicable Sub-clauses for material, placement and measurement and payment shall be
the same as those for Clause 10.7, Gravel Filling and Gravel Filter, hereinbefore.

~ 10.10  Pahn Fibre for Revetment, if any
10.10.1 General

Natural palm fibre shall be placed over the drcsséd_slope, such as gabions are to be laid for the
revetiment, as shown on the Drawings or as directed by the Engineer.

10.50.2 Material

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

- fibre mat shall be sixty (60) mm.. Palm fibre shall be fumlshed in rolls of one (!} m approxnnalc

W 1dlh which can be easﬂy spread over the dressed slopes.
10.10.3 Placement

Before sprnclmg the palm fibre, any deprcss:ons on thc slopes shall be filled to the lines, grades
and dimensions and neatly dressed and finished.

Palm fibre shall be kept moist so 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 palin
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fibre mat.

Gabions shall be placed over the palm fibre as soon as after laying the fibre at site 50 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 o prevent its
cracking. '

10.10.4 Mecasurement and payment

" Measurement, for payment, of palm fibre will be made to the number of square metres of the arca

covered by the palm fibre and as centified by the Engincer.

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

* unit price per square metre stated in the Bill of Quantitics. No extra payment shalt 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.

10.1F Geotextile
10.11.1 General

Where s‘noxw}n on the Drawings or elsewheré 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 heréinabove'shall'be applicable to the geotextile in the same manner pfescribed above,

except material.

10.11.2 Material

The Contractor shali furnish and install geolcxnlc t=1.5 mm, under the gablons as shown on the
Drawings or as directed by the hngmeer ' '

~ The geotextite shall be approved polyvinyl chlorite compound to protecl and drain the soil

foundation. The Contractor shall submit to the Engineer for approval sixty (60) day before use
details of the proposed method for manufactire and test specimens of geotexule Geotextile shall
have the following physical properties :

Tensile steength - : 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 Measurement 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 certified 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 metre stated in the Bill of Quantities. No extra payment shall be made
for the overlap at the joints of geotextile steips. The unit price shall include all costs incurred from
the labour, tools, equipment, material and all other items required for completing the works.

10.12 Rubber Flexible Joint, if any
- 10,121 General
T he rubber ﬂexlble jOIl’ll shall be prowded on the émbedded drainage pipes crossmg over lhe levee

for absorbing the differential settlement as shown on the Drawmgs or as directed by the Engmeer
The spcmﬁcat;ons for the rubber ﬂex:ble joint shall be as follows ;

&

:  Bellows type_ﬂanQe end flexible joint

Type
Diameter 200 mm - 450 mm (50 mm pitch)
Quantity As stated in the Bill of Quantitics

Internal pressure

External pressure
Earth covering -
Dynamic load

‘Negative pressure :

Shear deflection
Number of grooves |
" Expansion

- Comraction

. Skgffem?

1-3m

: . 20 tonf

0.2 kgficm? | _
Not less than 100 mm

:'3

Not less than 50 mm g
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 each size to the
Engineer for approval. The rubber flexible joint shall consist of inner layer rubber, onter covering
rubber, reinforcing steel rings, reinforcing wire cords, reinforcing cords, base metal pipes, both -
end flanges and other necessary components. '

The inner layer rubber shall be made of natural rubber of superior quality. The outer coﬂ*ering '_
rubber shall be made of systhetic rubber of chloropren or better with excellent weather resistance.
The reinforcing rings shall be made of mild stezt of JIS G 3101, S8 400 or better and be embedded
in the rubber to withstand the external pressure. The reinforcing wire shall be made of steel wire of
118 G 3532 or betier and be embedded in the rubber to secure the reinfércing cords tightly in their
proper position as well as providing reinforcement against the internal pressure. The 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 JIS G 3161, SS 400 or better and coated with tar-epoxy resin paint for inside and coal-tar

enamel paint for oulsndc

10.12.3 uénming and inslallation

The Contractor shall pay attention to handlé the flexible joint so as not to damage the ibber under
the  loading, untoading, wansportation and storing at the Site. Before installation of the flexible
jomt 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

material and compacted thoroughly as well as the adjacent pipes, The sharp-edged stones and
other sharp-edged objecls which may d'imagc the rubber shall not be used for backfilling
nmenals '

10.52.4 Measurement and payment |

Measurenient, for payinent 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 Engineer in the Bi- Monlhly

Statement of Account,

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

111 General

This Chapter covers the exploratory boreholes, exploratory excavations, tests and “other
investigations required to supplement existing knowledge of subsurface ground conditions for the '
structural sites in the drainage channels. '

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

11.2  Exploratory Excavation

For the purpose of this Chapter of the Specifications, exploratory excavation shall be defined as
pits and trenches excavated solely for the detailed examination and logging of the soils, for the
extraction of samples of the materials encountered for subsequent laboratory testing, and for
perfdrming in situ testing. '

Pats shall be del"mcd as holes excavated to deplhs of up 10 5 m below ground surhce and being not
less than 4 S m’ in area at their base.

Trenches shall be defined as clongated holes having a length éxceeding 5 m, a width of not less
than 3 m, and excavated to depths of up to 5 m below ground surface, generally by bulldozer or
other methoid. '

“Excavation of pité shall be by a method approved by the Engincer which shall generally be by any
-method considered suitable by the Contractor provided such mcthod is consistent with the

Engmeers requirements for samphng and in situ testing. Where required, excavation shall be
temporarily halted at points or levels to be defined by the Engineer, for perform_lng in sit tests.

Strutting and support shall be prbvi_ded in pits by the Contractor and the excavations adequately
protected to ensure that persons, livestock or adjacent structures are not endangered. The suppons
shall be of steel or timber as may be necessary or as may be directed by the Enginéer.- The
Contractor shall comply with all instructions of the Engineer regarding the suppoiting 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 strutting is installed in any pit an adequate strip of ground shall be left exposed
for the full depth or length of the excavation to permit detailed logging of the materials
encountered. This requirement shall only be retaxed 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, samplin g or testing shall be provided by the Contractor on
a permanent basis or as otherwise directed by the Engineer. Sloping ladders and accesses are to be
maintained by the Contractor in a safe condition until the end of the Contract or until otherwise
directed by the Enginecr. 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 iis 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 Conlractor and approved by the Engincer.

The Contractor shall provide and operate such pumps as are necessary to keep the excavation dry
during sampling and testing."

Soil samples shall be taken from excavahons as directed by the Engineer. “All samples shall be

clearly labelled by the Contractor with details of the locauon orientation and date of samphng

The Lngmeer may instruct the samples to be sealed m bags or coated with a layer of

1mcrocrystal line wax nmmcd:ately following sampling.

All samples shall be transported immediately to the core shed referred to in Clause 11.5 hereof,
and thereafter those samples which are to be tested shall be transported to the laboratory referred to
in Clause 11.8 hereof. ' ' |
11.3 Borcholes

11.3.1 General

The total number of boreholcs, the location and the depth are subjecl to modification and will be
confirmed by the Engineer as wprk proceeds.

Boreholes shall be vertical unléss otherwise directed by the Engineer, but certain boreholes may 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
stee! 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, unti! the sampling or testing has been carried out.

The Contractor shall provide a sufficient number of core bairels 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 targer 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 Engineer 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 instnicted by the Engineer. Unless otherwise directed by the
Engineer all casing shall be removed on completion of the borehole. |

Where inclined boreholes are instructed the azimuth and inclination of such boreholes shall be
determined, by a method to be approved by the Engineer, at intervals of not ino;‘c than twenty five

(25) m on completion of the borchole.

If any borehole cannot be completed according to the Specifications because it has been drilled off

"~ line or because tools are jammed in the hole or for any other reason due 10 the Contractor's

negligence, the Engineer may order the work to be discontinued a_nd the hole to be redrilled at a
nearby location 10 be designated by him. No payment shall be niade for such rejected boreholes.

- All boreholes, except where otherwise instructed by the Engineer shall be backf: ifled with a cement

grout of a mix sufficiently fluid to ensure compléte' fillihg of the hole, or with other mixtures as

- agreed with the Engineer.

11.3.2 Equipment

The Contractor shall provide and use such modem drilling cquipmehl as approved by the
Engineer. S ' - o

The Engineer shall be able 1o 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) percent or so '
low as to render judgement of the geological condition very difficult or impossible.
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Details of ali equipment which the Contractor intends to use shall be submitted to the Engineer
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 core shall norinally be carried out using clean water. Drilling fluid with a
polymer additure as the flushing medium shall be used if directf;d by the Engincer. The fluid shall
be selected to assist the recovery of weathered rock or soil as intact continuous full size cores. In
any case, the drilling fluid used 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 borchole, 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 1.5 of the Specifications such that no disaggregation or
 disturbance occurstoit. Ifa 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 dlsposqblc lirier is not provided any
weathered or friable core shall be wrapped intact in polythcnc 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 extcaction of core from the barrel involve hammermg 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 | 1.5.

11.3.5 Photographing of cores’

Al cores shall, before the core boxes are stacked, be p_hotograpﬁed from the zenith in colour so
* that details marked on the inside of the box are visible in the photograph. A linear scale and colour
scale shall be included in the photograph and the final colour positives shall be provided showing
core in clear focus at a scale of not less than ten {10) percent of the aciual size of the core. All
photographs shall be taken with the cores shaded from direct sunlight 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 to reveal the most interesting characteristics such as seams, sirata and
the like, Any wrapped core shall be unwrapped when photographed.

11.4  Standing Water Levels and Water Sampling

Standing water level measurement shall be made in all boreholes 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 drilling rig at all
times and at least two (2) further instruments in case of maifunction. When drilling is carried out

continuously, the Engincer may instruct dnllmg to cease for periods not exceeding two (2) hours

each day to permit water level observations. During such stoppages water level readmgs shall be -
taken at least each fifteen {(15) minutes.

Samples of groundwater of about zero point five (0.5) litre shall be taken as directed by the
Engineer from the boreholes and placed in sealed containcrs of approved design. A method of
sampling water from a known depth shall be provided, which shall be such as to ensure that the
_s:imple is not contaminated by flush fluids. - :

" 1L5 ., Coreand Samples Handling and Sterage

' Cores shall be placed in an approved hinged core box in book f'lshlon that is wnh the shallower
“core to the left, deepenmg to lhe right; the shallowesl 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 oulside by the site name, borehole number, core box number,
depth of bottom and top of the core included. Where the information is marked on the lid of the
box, the borchole and box number shall also be marked on the end and front of the box. "All

- labelling of the core boxes shall be carried oul immediately when the box is full and shall normally

be carried ont by painting or other durable system to be ﬂpproved by the Engineer. The depth of
the top and bouom of the total core contained in edch box and of the separate core runs shaill be
identified in the box by wooden blocks at least tw emy five (25) mm thick securely fastened into
the box at the appropriate positions and clearly marked with the depth.

Al depth markings shall be made with paint, metal or other durable labels securely fixed. Zones
of core loss or samples taken shall be similarly identified by wooden blocks fixed either at the zone
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of core loss or at the end of the appropriate core run. Such blocked-off sections shall be clearly
marked as zones of core loss. Cores shall not be removed from the boxes unless instrucied 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
weight of core and any full boxes which may subsequently be placed upon them and also
i:_;u'ﬂ"u:iemly 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 shail be made to
. _hold the particular size of core lightly in place in rows separated by securely fitted partitions. A
sfrong hinged lid fitted with a hasp and staple for closing, and adequate end handles for lifting shall
be provided. The lop and bottom of the boxes shall be reinforced by cross strips. Where wood is
used for construction of the boxes it shall have a niinimum thickness of twelve (12) mm.

-Whenever full core boxes are trahsponed, packing materials shall be used as necessary to protect
the core. At all stages during the movement of the boxes they shall be kept in a horizontal position

“and shall not be tilted or u_p-ended. “The Contractor shall be responsible for providing experienced

‘personnel to ensure that the cores are not damaged during loading, transportation, unloading and
stacking,. ' ' | ' '

‘The full corée boxes shall be stored indoors in a secure weather-proof core shed to the approval of
the Engineer. The shed shall be erected in a suitable area and shall be larged enough to
accommodate all core boxes. The boxes shall be stacked not more than ten (10) boxes high or
- placed on racks in such a way as (o permit ready identification and removal of selected boxes. The
Contarctor shall be responsible for maintaining constant access to the core shed for the Engineer
and shal} maintain an up-to-dale record in the core shed showing the location of all the boxes. An
undercover area shall be provided of sufficient size to permit the laying out of not less than ten (10}
boxes at a time for logging purposes.  This area shall be equipped with adequate lighting for
loggfng. Suitable benches shall be provided as working surfaces.

‘The Contractor shall provide for laying out such core boxes as requested by the Engineer within
not more than two (2) days following the request being received.

Undisturbed, bulk and other samples shall also be stored in the core shed. Only such samples as

ate 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 writing to the Engineer of the -
Conutractor's intention to dispose of all remaining samples in the laboratory. The Engineer will
then inform the Contractor of any samiples which are to be retained for a longer 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 pils'_and_trenches. shall include the following information:

(1) Reference number of exploratory excavation,

(2)  Job name and names of the Employer, Design Engincer, Supervising Engineer and
Coniractor, ' - :

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

(4 Ground tevel,
" (5)  Excavation method and progress (dates),

(6) - _'De_lails_ of any ground water seepages or outflows observed including measureents of

flow and of standing water levels, and

(7  Location and reference numbers of alt disturbed and 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 shali be kept in triplicate by the drilling foreman for each borehole in

progress. The Conteactor 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;
(N Site hame,

‘(2_) Reference number of bc_)rehole,
(3)  Orientation of borehé]e,

{4 - Make and type of dnlling macﬁiné,
(5) '. Type of core bal.TE]_ and bit,

| (6} . ”.Nan.ws of foreman and driilefs,

[0 .. Date,
(8) Depth of hole at start and end of wo;:’king, déy or shiﬁ,
) Déplh and size of casing at start and end of 'i\’orkli'uig (Iay or shift,
(10 Standing water fevel in borehole at start and end of each working period,
{an -Sinip]iﬁed description of strata, 5 '
a2y S_anip_lc lypeé and locations,
(13)  Details of delafs and breakdowns,
(34)  Details of in situ tests,
(15)  Backfilling or grouting,
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(16) Flush fluid,
(17)  Depth of start of each core run,
(18)  Depth and size of casing at start and end of each core run,

(19) Core diameters and changes in core size,

(20) Stateof b_it,

(21)  Time to drill each core run (this is the time to actually drill the distance and does not
include the time taken in running the barrel and rods in and out of the hole),

(22)  Flush return - amount and nature, and

(23) - Sample (Total core) recovery with information as to_ possible location of any losses,

_ On completion of thc_drillihg of a_hole_, the Contractor shall provide the Engineer with a fresh and

complete log of the drilling' work in that hole. The log shall be in an approved form and shall
contain the information specified for the daily records, together with the coordinates and collar.
clevation of the hole. ' ' o

11,7  In Situ Tesis

11,7.1 Point load fester . _ : - ,

- 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 In situ perineability tests

In situ permeability tests shall be carried out in boreholes at the depth’s'to be determined by the
Engineer. Only clean water shall be used for the tests. E : ‘
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' i’ermeabilily 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 its base between
two (2) m and five (5) m above the bottom of the borchole unless otherwise directed by the
Engineer. The fmcker shall be of the pneumatic or hydraulic type which shall be capable of
- effecting a seal against the periphery of the hole and withstanding the pressure applied in the test
section. The assenibly shall have an air or hydraulic fluid line, an injection standpipe of cross-
~ section giving a head loss of not more than eight (8) kgf/em?2 over a length of one hundred (100} m
: _ét:'a flow rate of one hundred ﬁﬂy (150) litres/minute, and in the case of a pncumatic packer a
return 6u;let 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 piezometric level of the
water in the packed off section. _Measuremems of the water level in the standpipe shail be made at
ten (10) minute intervals for two {2) hours or until the level has stabilised whichever is the sooner.

Water under pressure shall be applied to the top of the standpipe by a pump capable of delivering
not less than one hundred (100) litfcs!n’ninu’te at a pressure of fifteen (15) kgf/cm?2. The quantity’

and pr’essuré of waler being delivered to the test section shall be measured by approved means
which shall be accurate within five &) perCenll; An air vessel shal:l be connectéd to the delivery
line sufficient to smooth out all flictuations in pressure due 1o the action of the pump. Each test
shall generally consist of measurements of inﬂow'of water at sevén (7) ﬁressures, four (4) at
increasing gauge pressures measured at the top of the standpipe in kgffem? of 1, 4,7 and 10
followed by three (3) at decreasing gauge preséurcs inkgf/em2 of 7, 4and 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 tength of borehole
under test. ' ' S

Before the commencement of any permeability testing, the Contractor shall cany out a test to
determine the friction loses which occur in the 'équipment he prbposes to use. The test shall be
carried out for the ranges of flow rate likely to occur during the borehole testin g. Theresults of the
test shall be in the form of a graph shzowing friction loss versus flow rate and this shall be
submitted to the Engiieer for approval before any borehole testing commences. The measured
friction losses shall be used in the calculation of the coefticient 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 Recerds

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 (l) day after the completion of the test,
The records shall mclude the following information;

(1) Al data necessary for the determination of permeability, including depths frdm the ground
surface of hole and packer setting-up, radius of hole, height of pressure gauge above the
| ground surface, ground water level or piezometric head for the test section, rcadi,n'g_ of

“pressures and corresponding water-take, | ' B

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

(3) In situ coefficient of permeability in cnvsec determined according to Designation E-18 of
Earth Manual by USBR or approved equivalent.

118 Laboratory 'l‘cé(ing

" The Eingineer may instruct that certain samples shall be lransportcd'ld the testing taboratory for the
~ . purposes of testing; schedules of tests to be carried out on the samples transported to the Iab_oraton'y
shall be issued during the progress of investigations subject to the prempt receipt by the Engineer
g of the relevant detailed final logs. '

Samples shall be placed in robust containers, to the approval of the [‘.nginéer, which shall be
clearly labelled "Fragile - Handle with Care".

Al 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 Laboralory Tests pubhshed by the International Soc:cty for Rock
Mechanics or equivalent method. Details of tests will be specified individually 'mcordmg to the
type and location of the samples. The dry density and moisture comem shall be reported for each
specunen used for any test. Results shall include plols of stress- strmn Mohr circles and shear-
stress vs normal stress, as appropriate. |
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119  Mecasurement 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.

| Paymeni to the Contractor shalt be made to the suin 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.

i, Part I - General Conditions of Contract,
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