Photo No. 11.

Excavator lifting 3-ton |block.—~November, 1936 .
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blocks in cement concrete at site, t shuttering for the blocks being
providcd by brick shells, with walls [half a brick thick and with a few
bricks in alternate layers laid as headgrs in each shell to give a good key
into the concrete. Photo No. 13 glves a good view of these blocks.

An important factor contributing towards the disappearance or

subsidence of the old blocks was t

wide spacing (one foot) between

them and the insufficient stone (9”) Below as a result of which sand was

sucked out by the high velocity ;
foundation of 9” of stone sand-grout
was provided under the new blocks.
given on top of - the stone to preven

ting into the stone below and makir
spacing between the blocks was also

blocks and 2" in the case of brick s
put in in the buitclm half of the 3" sp
in at the top. The spaces betwee
rammed sand. On account of the r
block the number of rows increased
arrangement where the blocks in t
were built in stone masonry and tho
brick shells and concrete. It also s
blocks were fitted into the last thre
blocks in the block area and in the
C lines was to turn up and dissi
experiments had shown that with a
cusecs per foot run over the recond
gave a maximum scour of 12 feet
reduced to 5°8 feet with the prowi

In lowering the stone apron,
provided below the stone which

Reconstruetion of the downstream

As shown in Plate 11, the old
of I in 15 was replaced by a glacis H
line and a horizontal floor betwee
4 feet below the original level. O
which shows detailsof the junctiono
ment of the new hornzontal floor
At the upstream end the new work

in floods. To remedy thisa
d lying over a layer of 9” of spawls
A one-inch layer of sand was also
- the mortar from the concrete get-
g the block area impervious. The
reduced to 3" in the case of masonry
nells. A filter of fine material was
es and one foot of stone hammered
the brick shells were filled with
duction of. the spacing between the
m 10 to 11. Plate X shows an
first eight rows next to the C line
in the remaining three rows in
ws how the raised and staggered
rows. | he object of the raised
horizontal floor between the B and
te the high velocity jet. Model
maximum flood discharge of 162°5
ioned weir, whereas a plain floor
low the block area, this scour was
jon of the raised blocks.

a layer of spawls 13 feet deep was
3 feet thick.

glaeis.

downstream glacis with a flat slope
aving a slope of | in 4 above the B

Plate VIII 1s given a cross section
new work with old and of reinforce-
between B and C lines of wells.
was bonded into the old glacis by

n nsrhe latter and the C line, depressed

giving a stepped joint in.which rei

forcement bars were embedded, the

Iattt—;:r being grouted into holes jumpdd in the old work. Unlike the old
section the new glacis has a bottom layer of concrete to give it proper

bedding on sand which is impossible with stone masonry.

ttom concrete there 1s 2 feet of

_ Over this
ble masonry in | : 4 cement mortar
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covered by 1'0 foot of toothed kharwanjain 1 : 3 cement mortar, . &
shown in Photo No. 9 the necessary bond between| the different lpy,., |
was provided by the use of binder stones, also the stones in the |ou..
layer were cleared of all mortar before the upper ldyer was put on, A
the B line the requisite bond has been provided by having a layer of c.-. #
crete at the top of the wells and in the gaps in befween and carrying .« %
above and below the well line in one continuo operation. She:
reinforcement bars were provided on  either side| projecting from 1h.
concrete inside the wells into that under the sloping floor upstream an.
the horizontal floor downstream. The latter considis of a mass concrei-
section 4 feet thick, the bottom 3 feet being a 1 : 4{75 mix and the 1o
one foot a 1: 2 :3% mix. Concrete was laid in lay¢rs as at Khanki, ti-
bond between the different layers being providéd by stone plun:
obtained from dismantling the old floor and by mild steel vertical stirrip:
The top layer is reinforced for temperature stresses by 3 inch bars space!
9" centres both longitudinally and transversally to| the weir, the luttes
being tied to the sheet piles by means of triangulad stirrups attached 1
each pile. : :

The proportions adopted for the concrete were as recommended
by the Principal, Government School of Engineering, Rasul on ih
basis of tests carried out by him with the materials ta be used, samples o
which were supplied.

Altogether 6 mixers—5 cubic yard and one| quarter yard-—wese
available for the work. Plate VI shows the sites where the cubic yard
mixers were installed in each bay. In view of the likelihood of huh:

freshets in the period when work in bays 3 to 8 of the weir was in pro
gress, the bottom 3 feet of the concrete between the B and C lines afd
the 1 foot above the B line was laid first in order to| cover the arca v
posed as quickly as possible so that no damage might be done in case of
a high freshet breaching the bunds. With water leyel lowered and kept
well below the foundation level and a cross dramn maintained 0 Tr;“
_centre of each bay as also a longitudinal drain along the Cline of wells
it was possible to start concreting from both ends df a bay towards the
cenire. With theie arrangements good progress was obtained in lm'-.j
2.4 and 1:ft half of 5, the maximum daily output being 18,500 cubic feet
with three cubic yard and one quarter yard mixers.

In the right half of bay 5 and bays 6, 7 and|8 which fnrqu the
last stage of the work, the quantity of concrete to be |aid in the glacis and
floor was 4% lacs cubic feet and in the blocks one ldc cubic feer. (0%
creting was started on the 14th February, 1937 and as it was absolute
essential that it should be finished before the end off March after whic
floods of over 1.5 lacs of cusecs were likely, all the mixers were utiize®
Arrangements were made to start concreting on |seven faces. he

by




Photo No. 9,

Masonry of glacis. Mark binder stones and cleaning of
layers,— January, 1937.
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f the cubic yard mixers and|the faces and dates on which con-

sition O :
creting was started are given in the|table below :-
! Date of
Position of Mixer Concfeting face| Direction | starting
I ©  |concrete
|. Down stream of bay 5 ' Cenfre of bay 5] Towards right| 14-2-37
2. On night flank of weir ' Groyne No. 7 | Towards right| 16-2-37
3. Upstream of Groyne No. 7 | Groyne No. 7 | Towards left | 17-2-37
4. Downstream of bay 5 ] | Grojne No. 5 Towards right| 25-2-37
' Downstream of bay 6 i
5. Downstream of bay 6 l
j: Grdyne No. 6 |Towards left | 25-2-37
Upstream of groyneNo. 6 J | .
6. On night flank of weir ' Right flank | Towards left  |26-2-37
7.' Upstream of groyne No. 6 | |
- Grdyne No. 6 | Towards right ' 4.3.37

- Upstream of groyne No. 7}
| .r

In order to w rk to thi. programme it was first necessary to dis-
mantle and complete the excavation between the B and C lines of wells
in all 4 bays simultaneously so as to get the pile line completed as soon
as possible. Above the B line the dautious policy was first adopted of
dismantling only a chain ahead of the|concrete but as this left insufficient
face for the men to work and would have greatly delayed the completion
ot the concrete it was decided to takp the risk when the bunds were up
to full section and dismantle from dnd to end. The glacis slope and
the horizontal floor were covered with concrete to the reduced section
menticned above by the 10th of Mdrch and concreting was completed
to full section in the weir floor and irf the blocks 10 days later. During

the last period from the 2nd to the |
was 27,000 cubic feet, the maximum
cubic feet on 6-3-37. These results
ment and were due to the forethoug
and tram lines and other details.

h March the average daily progress
done on any one day being 30,100
constitute a record in the %epartu
ht given to the layout of the mixers

Plates XI to XIV give the plins and sections of all the seven

graynes showing how they were reco
of the weir had failed over and ov

rditioned. The groynes on the right
again owing to cross flow. The

surplus malba and spawls obtained
added to the aprons at the downst

from dismantling were therefore
eam ends of groynes Nos. 5, 6 and

750 as to give them a diameter of 7( feet round the noses as against 40
teet in the other groynes. The thickness of the apron at the outer edge
was also made 6 feet against 4 feet in groynes |, 2and 3. As stated above,

groyne No. 4 had failled more than once before.

It was therefore
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decided to give it a stronger foundation by providing a line of sh:;:t_ i
under it below the C line of wells and to remnstrufit'in stone muszl iy
right up to the downstream end. In spite of corsiderable amnunun:"l
stone and debris found under it when it was dismantled, it was g
possible' to drive this line of piles. As the dowrstream end of ;1.
groyne Is subject to heavy action it would have been better to found i
wells and this proposal was considered but had to be rejected due 1o (1.
presence of stone through which wells could not Be sunk.  The apy..
round the nose was however made 7 feet thick throhighout its width.

In the onginal construction a cross line of wells was provid.
under groyne No. 4 between the B and C lines ¢f wells. The ple
foundation now provided under the remaining Ien‘%th of the groyne wili
enable the weir to be divided into two separate corhpartments in fuly-

Groyne No. 7 had failed in the record flooH of 1929 and .-
subsequently rebuilt in stone masonry on a thin dlab of concreic wis
foundation R. L. 792, i.e., two feet above the new] depressed flvor. A
it was in good order it was decided to underpin it by encasing the fous
dations in concrete carried down to R. L. 784'8. To rebuild 1h:
groyne would have cost about Rs. 6000 more, and there was no time 1
do the work in any case.

Photo No. 13 gives an 1dea of the pressure under which work =
bays 5 to 8 was carried on. Photo No. 14 shows a yiew of the completed
work from the right flank. Groyne No. 7 appeard prominently in both
the photographs. ' :

Grouting of upstream glaeis.

To improve the watertightness of the upstream floor of the we:
between the A line of wells and the weir crest, holes were jumped 15
the floor up to sand about 30 feet above the shutter Jine and spaced 20 fe<i
apart parallel to the weir and neat cement slurry | was grouted through
them either with a hand grouting machine or with stand pipes about 12
feet high. The quantity of cement consumed in pach bay varied {rom
200 to 450 bags, the largest quantity taken by any dne hole being 80 baz:
in centre of bay I. :

Special repairs to the right Downstream Guid¢ Bund.

In the rush to complete the weir in the winter of 1910-11, th:
Guide Bund was never properly constructed. In|the sanctioned desten
it consisted of a straight shank extending to 1500 feet below the shutt?
line and ending in a rounded nose. - The width of the apron was o be
50 feet for the first 5 chains followed by 40 feet fdr the next 7% clmma‘
then widened again to 50 feet at the end of the shapk and round the "‘;‘:
and tapered to zero at the back. As actually condtructed, however. !




Photo No. 13,

Panoramic view of Bays 5 to 8 showing work in progress, Groyne No, 7 in centre being underpinned.
The artificial sump prepared in bay No. 81s clearly visible. Date 5-3-37.
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PPhoto MNo, Vb,

Panoramic view of completed work from

right flank,
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Weir.

the width of the apron thrnu;;h the

mas only 1166 feet long and

::cntrﬂ of the nose was only 10 feet

d the R. L. of its top at this point

302 In the sanctioned design thd slope pitching was proposed to be
1 feet thick but it actually consistedof a layer of 9" uncoursed stone on

17" of spawls. Observations made

hen the apron was unwatered and

lsid bare showed that most of th¢ stone was non-existant.

In view of the unsatisfactor t:c-ncl_ition of Fhis bund it was de-
cided to repair it thoroughly although this work did not form a part of

the weir reconditioning program

Up to a distance of 4} chain
apron was keptat R L.789°'81.e.,t
Beyond this point it was sloped ug

}

The repairs were as follows :-

from the shutter line the top of the
e same as the new downstream Hoor.

to R. L. 796 and continued at this

level throughout to the back of the
kept the same as in the original des
shutter line being at R. D. O)then

ing out to 50 feet at the end of the
nose and then gradually tapering o
The new apron was made 5 feet t
inside. The side slopes were dis
stone over | foot of spawls.

As the bottom of the low ap
ing channel was led along the Gu
of the main pump in bay 8. This
work to be done without any di

Collection and carriage of mater

One of the main items arra
be made well in time was stone ball
feet had to be collected from outsi
could be made available on the wo
stone obtained from dismantling
to get the ballast from Jammu as
reconnaissance, however, had show
could be had in any quantities req
its affluents within a distance of ab
of the shingle as also those of the sa
in the concrete were sent to the
Engineering, Rasul with a view to
whether the shingle was fit for use.
In every way but in view of its grad
alter the composition of the mixes,
1:4:73 instead of the usual 1:2: 4 ¢
simplified the problem of collection
organisation could be set up for the
the 16 miles long canal rallway «c

bund. The width of the apron was

ign, viz., 50 feet upto R. D, 510 (the

feet to R. D. 910, gradually widen-
hank at R. D. 1160 and round the
t to zero at the back of the bund.

ck on the ouiside and 4 feet on the
tled and relaid with 1°5 feet of

on was at R. L. 784" 8, an unwater-
e Bund and connected to the sump
ept the water down and enabled the

Is.

ements for collecting which had to
st for concrete. About 9 lacs cubic
e as it was anticipated that some
k itself by breaking the spawls and
¢ old work. One alternative was
ne at Khanki. Local enquiry and
that shin:.ﬂe. both coarse and ﬁne,
ired from the bed of the river and
it 12 miles above Marala, Samples
d and cement which were to be used
rincipal, Government School of
tests being carried out to determine
The tests showed that it was sound
ng it was found necessary to slightly
using proportions of I:2: 33and
ndl:4:8, respectively. This greatly
of materials as an entirely separate
t collection of shingle, thus relieving
bnnecting Marala with Sambnial, a
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station on the North Western Railway, of congestion. It also mear btal
a saving of about Rs. 25,000 in cost of collecting i e o Th: iod ST
of collection however had to be started about a yeaf in advance as it m_;‘-:
be done economically only during certain periofls when the river die. D

T

charge was moderate and it was possible to take|[the boats, on whiet — @¥

shingle was brought to Marala, near the sites from|where it could be had

The requirements of stone were more than met from the qua
tity obtained from dismantling the old work. Fdur rakes were howse
obtainad from the Baghanwala Quarry for the bharwanja course of ths
new downstream glacis. :

The other articles, viz., sheet piles, cement, mild steel bars, stram
coal, crude oil, and other miscellaneous articles fommenced to arnse
Little before the work was started and ‘kept on poming while 1t was e
progress. To cope with this traffic, two B. G. S¢ntinels werc cmployed
between Sambrial and Marala.

on the work. Abo

Im t}le Chi{‘.{ l[:,r'lp__:'.r:'.

“ Five Rivers' Portland cement was use
the time it was started orders were received fr
to the effect that the cost of the empty cement pags should bhe charged
to the work for which the cement had been obthined, they should thes
be brought on to stock at no value and any. credjt subsequently recenved
from the Company on their return or.by local saje should be afforded to
Revenue. In view. of these orders, about 50,00 empty bags wee
returned to the Company for being. refilled with cement, resulting

an economy of Rs. 10,000,

Plant and Machinery.

With the exception of a few minor articles costing not more ths
Rs. 10,000, the work was carried out. with planf collected from withss
the Department. This plant consisted, princjpally, of the follow:i 4
items — 5

(1) Pile drivers. ;
(2) Portable steam - engines..
(3) Fowler Tractor engines.
(4) Concrete Mixers. -
(5) 10. Ton crane. i
(6) D. C. Generating Set. .
(™. Dragline Excavators.

Two pile drivers were obtained. One might have sufficed but as bt :
F".{i_'-i'." -

were old it was considered necessary to have |one spare to S
against a breakdown. Eleven Portables, all that were available: ™%

£
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obtainedand of these two were small|(8 N.H.P.) and were used for driving
the concrete mixers. The others were of 12, 14 and 16 N. H. P. and
were employed for pumping. Two|Fowler Tractor Ploughing Engines,
16 N. H. P. mounted on caterpillars, | which had been very little used and
were in excellent condition, were plso obtained from the Chakanwali
Farm and were used as Portables. |As already stated above, 5 one cubic
yard and | one quarter cubic yard koncrete mixers, lying in different
divisions were collected, three of the former being Ransomes, which
were driven off Portables, and two Rexs, which are self-driven. A 60 Lw.

breakdown was therefore small.

220 volt D. C. Generating Set w.
used for lighting the work and for

s obtained from Amritsar and was
running small electric pumping sets,

required for local pumping or for shpplying water on work. Two drag-

line excavators, one a Ruston and
travelling cranes for removing and

the other a BUEyrus. were used as
relaying the concrete blocks.

In addition there were a nurthber of Rustnn-Hﬂmby engines with

pumps, Petter engine and electric
Grouting Machines, crth oil tan
plant, workshop machinery, etc.

The piant was overhauled a
used on the work. It was kept

period of four to five months with|only one break-down.

pumping sets, Pressure and Hand
ks, crabwinches, pipe lines, tramway

put into running order before being
oing almost day and night during a
This was in

November 1936 when the 60 kw. D.C. Generator broke down for a couple
of days. The generator was 29 yeass old and onaccount of this the insu-

lation in the commutator broke down.

available in the Central Worksho

Luckily a spare armature was
, Amritsar and the duration of the

It should be added, howevef, that it was only due to the exerciz=

of constant vigilance and care that
plant were not more frequent or

he breakdowns in the working of th=
rious. And as might be expected,
For instance, the Portables which

the running costs were also high.
were originally designed to give 12
than 8 as the working pressure had

of the boilers from 180 to 100 Ib. p
Pressure pipes.
Advantage was taken of th

put in a number of observation pi
the object of determining the pres

. H. P. were actually giving no more
to be reduced on account of the age
r square inch.

work of reconditioning the weir to
es under the floor of the weir with
res under the floor at different sizes.

The location of these pipes which js shown in Plate XV was decided on
in consultation with Dr. Mckenzie [Taylor, Director, Irrigation Research

and Rai Bahadur A. N. Khosla.
read and recorded regularly. The
been vitiated by the fact that a go

e water levels in these pipes are being
esults Dbtaine'&.sn far, huwever, have
d deal of the silt deposit on the up-

stream side of the weir caused by the gapping of the upstream ring bunds

after the completion of the work is

still there, as during the last morsoon
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river discharge did not rise suﬂi-:-:ji_enﬂ}r_- -hi;-ﬂ_fur th?s_;i]t beia
washed away. s SR

[=T]

Position of Standing Wave aiter Reconditioning.

It has been stated above that 'observationﬂ were imade during b
record flood of August, 1929 of the profile of [the standing wave 1.
during tests made subsequently on a model of the weir the ficld ol
vations could not be reproduced. In view of the great importanc- -
the subject, arrangements were made to determjne the position of ¢
standing wave, after the weir had been reconditioned, by photograpt.
ing an actual wave against Grovne No. 4 on which horizonal and vert:. 2!
lines at one foot intervals had been painted. CQwing to the absencc
floods during the last monsoon, however, it has hot been possible <o f2
to do morethan take a photograph with the supply above the weir headled
up to the top of the shuiters (R. L. 808). Photo|No. 15 shows the was
under such conditions. The intensity of discharge per foot run of wes
was then about 50 cusecs and the downstream water level at R, .. 8!
It will be seen that the wave formed about half Way between the shuties
line and the B line of wells. In the old Weir the wave under such con
ditions used to form over or a little below the B line. The changr .
due to the downstream glacis having been reconstructed with a lope
of 1 in 4 against its previous slope of 1 in I5.

Cost of Work.

The main work was sanctioned under pital with a proge:
estimate of Rs. 15°5 lacs. The final figures of éxpenditure are not et
available but as shown in Appendix I, the wotking estimates will be
closed with a slight saving. Appendix II gives a schedule of labour rate:
for the work., In preparing it, the rates previopsly paid for each stein
at Marala, Khanki and the Deg fall were kept in|view and the minimu
actually paid at any place, reduced further ifp necgssary in the light of
experience gained there and the rate tenders, recejved for this work, »=

adopted,

The amount spent on grouting the upstrgam glacis of the e
and special repairs to the right downstream gu|de bund was charges .
to Revenue. =

Coneluding Remarks.

The work was started in the Iast week of Sept?mber, 1936 m{f
was completed on the 27th of March, 1937. The magnitude of the o

-
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m out in this short working season can be gauged from the follow-
ing quantities :-

Farthwork .. 2726 Crores cubic ft.
D;s]nantling .= ..35°45 Lacs do.

Greel sheet piling .. e - |..66,000 square ft.
Gione pitching and flling .. ..15'7 Lacs  cubic ft.
Cement concrete .. i ..11°75 Lacs  do.

Stone masonry . 5 .. 6°95 Lacs do.
Revetment of pilehi and spawls .. 5°0 Lacs do.
Removing and relaying 3}-ton concrete blocks. 3800 No.
Constructing new blocks. 4200 No.

The quantities for the work of reconstruction of the Khanki Weir

are given on page 134 of the 1936 Proceedings, Vol. XXIV.

Some of the difficulties under| which the work had to be carried
out have already been touched upoh above. Due to the necessity of
passing water below the weir to feed tl[!'lt [ower Chenab Canal the down-
strearn water level was high. As a Fesult of this and the coarse grade
of sand the daily discharge pumped |at Marala was many times as great
as at Khanki in the weir bays| The dismantling of the down-
stream glacis and of the cement concfete in the block area laid to replace
the blocks which had been washed away—about 18 lacs cubic feet in
quantity—was extremely difficult. The bunds were started in the last
week of September and in the middle of October a freshet came down
and submerged and washed away a|good deal of the bund above bays
| and 2. In these bays there was also great difficulty in lowering the
water level sufficiently to lay the copcrete in the dry, particularly close
to the left flank which was subject o a head of 18 feet from the water
level in the pocket and a good many| tube wells had to be used. To
keep the labour force (4000 men fnd 1500 donkeys) continuously
employed, it was necessary to start Hismantling and removing the whole
of the glacis from a point a few feet below the crest a month before the
concrete could start and this was a $ource of great anxiety. Work was
In progress over three-quarters of tHe weir in the freshet period which
starts after the middle of Decembery during which flood discharges up
to 150,000 cusecs had passed over the weir in the past. If a flood of
this magnitude had occurred beford the beginning of March when the
bunds had not been completed to full section, the latter might have
breached and it would have been th¢n impossible to make them up again
In time to resume work during the fest of the season. Thus the work
had to be carried on in an atmosphere of constant strain and anxiety.

he strain became intense on the 20th of February when the weather
broke and there was almost daily rpinfall at Marala and the foot hills
ve for the next week. This notonly interrupted the work but gave
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every promise of a large winter freshet which fortunately did not mat_é-ri.
alize. b '

Mention has been made above of a pro ramme (Plate V) framcq
for the work before it was started. Some of|the difficlties met )
after work had commenced in bays 1 and 2 have been described abov,
Another was that the anticipated progress on| earthwork by boats s
not realised and the number of donkeys had therefore to be Increased
Still another was that dismantling was found |to be more difficult thy,
expected and this also necessitated an increas¢ in the labour strengtl,
In the light of experience gained in bays | anfl 2 a revised programme
wastherefore prepared for the remaining work Wwhich was further revised
when work in bays 3 and 4 was nearing completion. Thus at each of
the three stages into which the work was dividgd there was a programme
which was being followed and modified as and|when the necessity arosr.
In addition, a detailed programme for each day’s work was chalked out
at a meeting held in the field office on the pfevious evening. At this
meeting which was attended by all the officers In charge of the work and
the principal subordinates, such items as progress achieved on the work
during the day, the water levels outside and ifside the ring bunds, the
position of the main and subsidiary pumps and other plant and amy
changes required therein, the materials consurhed during the day and
the balances available all came under review, followed by the drawing
up of a programme for the next day. Copies|of this programme were
distributed to all concerned the same night so that every one knew what
he had to do on the following day. Thus every little detail was thought
of in time and the element of surprise and the] consequent helplessness
cut down to the very minimum. [t is believed that it was due to this
method of working that a work which would |have normally taken two
scasons to finish was satisfactorily completed ih one season within the
project estimate, thus resulting in a saving of three to four lacs of rupees.
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o REGO%'DITIDNING OF MARALA WEIR.
APPENDIX I.

Statement of Actual Bependilure.

T
Expenditure
a.rial Name of Estimate. to end of
] Oct. 1937.
gaeest -
Rs.
1 | Ring bunds, excavation and pildhi revetment . 202,989
2 | Pumping w5 . . 1,34,086
4 | Obtaining and driving Ransomg D piles A 1.96,268
"4 | Obtaining special Tools and Flgnt ‘e . 56,031
5 i Obtaining M. 8. reinforcoment bars .. 7 53,450
| :
6 | Providing electric lighting on work .. % 5,104
7 | Reconstruction of the Downstream Glacis and 8,80,164
depressing blocks and loose stgne apron.
8 | Conservancy and Hutting s i 5,729
| - ;
\| Total - 15,28, 821

Note :—The figures given above, though not final, are very nearly so,
aswith the exception of afew minor adjustments, they include all expendi-
ture incurred on the work. :
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RECONDITIONING OF MARALA WEIR,
APPENDIX II.

Schedule of Labour Rates.

i
I
NHo. | Particulars. (| Unit. Rate.
|
. Rs.a.p )
1 | Barthwork in river bed upto 50 feet lead
undressed including wet and saturated | -
earthworlk. perfocu. fr. 4-0-0
3 Da. beyond 50 fect lead : =5 0-4-0 per
! half chuin.
|
3 | Barthwork by boats including lead up to | §-0-0 5
25 chains by boat including dressing. I & 5B
4 ! Mxtra lead for earthwork by boats beyond ;: 3 0-4.0 "
' pne chain by manual labour. ex s g 0-8-0 per
chain,
5 | Completion and dressing .. PR | M 0-12-0
6 | Laying debris in slopes including collee- |
tion and carriage up to onc mile. ‘per%sg. fr.| 1-4-0
7 | Laying piicﬁ-i mattress including 8 miles
carriage of pilehi and cost of binding
materials. | P 3-0-0
8 | Pilchi revetment double including 8 miles
carriage of pilcki and cost of binding
materials. Gy 7-0-0
9 | Spocial pilehi revetment double _iﬁt}luding l!m
carriage of pilchi and cost of binding
materials. TR 9-0-0
10 | Laying kahi mattress including 2 miles
carriage of kaki and cost of binding
materials. - @ 2.0-0
11 | 8pecial kaki revetment double inpﬂzding
2 miles carringe of kahi and cost of
binding materials. . . 4-0-0
Cloncreke.
1 | Cement. conerete plain machine mixed J per
laid by baskets. ' ofen. ft. | 4-0-0
9 | Cement concrete machine mixed reinfurc-
od laid by baskets. ) = ——— 5-4-0
3 | Preparing foundation for cement concrete W AR




by Frm oo oW by - ':'
Rccond:fmnmgggf Marala. Weir. 192
Particulars. | Unit. Hate.
o e Rs.a.P..
Timber shuttering for curfain wally .. per%sq. ft.| 2-0-0
| pepressing concrete blocks. 5 xp’ » 2’ Each . 0-12-C
| with excavator.
Depressing concrete blocks with | shear | Each 4-0.90

legs.

Nicking surface for raized blocks anpd hand:

» 0-12-0
shaping chamfered edges.

- oreq. ft. | 0-8-0
s];ippini concreta . ., cu. £t 1G-0-0

Mud plastering joints between blo¢ks

Stone Work.

Stone masonry coursed rubble anfd khar- . cu. ft.

§.8-0
wanja or in weir glacis less than 5.07
thick, ]
¢ | Racking out of old masonry for [joining o 2. £t 3-0-0
new work.
3| Laying dry stone apron .. i o, cu. ft. | 1-0-0
4 g .+ 4 1D gTOYDE o 1-0-0
5 | Grouting stone apron with sand i oy ou, gt IS0
§ | Coursed stone pitching = i 1 i 3-0-0
|
7| Collecting spawls and breaking into  bal- 3 3 3-8-0
last 13" size.
§ | Clearing old stones to be used inmazonry oo 1.0-0
including removal of old morfar with
wire brushes.
9| Packing jhiries 1" wide and 2" dg¢ep with Block | 0-12-0
graided material and wedging gtone.
10 -Packing 3" wide jEiries . 0-3-0
11 | Hammer dressing stone for face|work .. aq. ft. - 0-2-0
12 | Chisel dressing stone for face wyrk i ¥ 0-12.0
15 | Laying sand grouted stone .. oo |% cu: ft. | 2-12.0
14| Jumping holes in stone maspnry for | L fi. (-12-0
cement grouting in Ufs glacis. g




194

Reconditioning of Marala

Weir.

Na.

=1

FE

10

11

e

Particulars. Unit. ‘ Rk
T T | .
‘ . |
Dismantling. | Rs.ar
Dismantling stons masonry or concrete ir]  per 9% | 3-0.0
in lime mortar. | ewsoft: |
DU' : S | 5"["“
in cement mortar,
i
Dismantling dry stone nnder weir glacis T i 1-8-0
Dismantling dry stone in apron W , 1-0-0
Dismantling cement concrete in cut off 3 oan : 10-0-0
walls and glacis. I
Dismantling cement concrete over block o ‘ 7.8-0
arca.
Dismantling stone in crates om ! 2.0.0
Sheet Piles. |
Driving 150’ shect piles per 9 ;: 4-0-0
sg. ft. !

;¥ 2{];'_3{]: 13 T 18 ﬁ'ﬂ'ﬂ
Dolleying 15° 0’ sheet piles Bach 0-6-0
Turning track 90° per pile driver 5 §-0.0
Turning pile driver 90° - ] 10-0-0

3 L Y 180° i3 lﬁ‘ﬂ'ﬂ
Raising or lowering machine . g-0-0
Tracking machine light Chain 10-0-0
Drilling holes in piles Fach 0-1.0
Unloading from track 15-0/ Universal > 0-1-6

piles (5-0" clear of rail).
Removing $5° 0 sheet pile from platform £ 0-1-2
and stacking within one chain.
Clarriage.
Carriage of steam coal average distancs Ton. 0-11-9
one mile. =
Carriage of steam coal average distance| v 1.5-0 j
within 2 miles.
N




Reconditioning of| Marala Weir.

Particulars. Unit. Rates.

Unloading. ! Bs.a.p.
Unloading steam coal and stacking - Ton. | 0-5-0
1| Unloading building stone .. . per % 0-4-0
y| Stacking building stone lead within one c!:. f,i,: 0-7-0
chain.
A isqe?lﬂ.-neous,

Laying, linking and packing tramway line p_ar o L6 3-0-0

i Dismaﬁtling tramway line .. s E T 1-0-0
: ; !
i 1| Carriage of tramway track lead within T 1-0-0
one mile.
A | || Filling empty cement bags with sand, Each 0-1-0
y sowing and placing them in pogition for
making retaining walls for mixprs ]
L Fitting well curbs in position .. ey 1-0-0

Well sinking by hand upto 15°0f depth | 9% cu, ft. | 10-0-0

-

Dizmantling retaining walls of sand bags| Bag. 0-0-3

& S vda B e S S ey T ST
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