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2 Surat floods
spark government
decision to spend
Rs 22 crores
EXPRESS NEWS SERVICE

| GANOHINAGAR,FEBS

LARMED by recur-
ring lloods in Surat durt-
ing monsoon, the State

1. B Government has de-
- gided to develop a modem fore-
| casting system ata cost of about Rs
| 22 crore by 2000, The work begins
| shortly.

i

Under the system, 10 new hy-

| drometri stations and 30 ordinary

| rain gauging stations will be set up

- in the catchment areas of the Ukai
- dum. Besides, a special telemetri

system will be created to provide

~ tmely information to irrigation of-
- ficials about the exact quantum of
- the waters received in the catch-

i

ment areasof the dam during mon-

| SOOI

Minister for Major Irrigation

. Projects Jay Narayan Vyas told re-

porters today that the government

was also contemplating todevelopa.
similar flood forecasting system for

the Sardar Sarovar Project.

Vyas said the system would help
irrigation.officials get iniormation
about inflow of the rain waters and
release water from the dam in a
planned manncer, thus protecting
lives and property in Surat and
other arcas along the Tapti river
from the flood.

To a query, he said a survey was
on to resolve the problems of in-
creasing siltation and encroach-
ments on the Tapti riverbed near
Sural,

The siltation and unauthorised
construction of houses contribute
to frequent flash floods in Surat
city, he said, attributing the cn-
croachments on both sides of the
river to the bursting human popu-
lation i the low-lying areas of
Surat.

This, he pointed out, had re-
duced the flood absorbing capacity
of the Tapti from 17.48 lakh cusecs
to a mere four lakh cusecs. Origi-
nally, the maximum ceiling of re-
leasing the flood water from the
Ukai reservoir had been fixed at 8.5
lakh cusecs when the Ukai project
was conceived.

Viyas said the Ukai’s catchment

area was 62,225 square km, with .

the dum’s storage capacity acoount-
ing for 40 per cent of the total stor-
age capacity of all the dams in the
State.r - 4
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primary factars responsible for

=0

DC SLOpS mining in Fapl

EXPRESS NEWS SERVICE
SURAT, JUNE3

ing sand-mining in the Tapi

bed, District  Collector
Sangeeta Singh has ordered that
no quarrying would be allowed
there from May 31 to protect the
cembankments and french wells,

IN the t'mst step towards curb-

In an official relcase, the Col;, . Auwi

lectorate said that permits that ex-
pired on May 31 would not be re-
:zcwed; nor would any further
permits be issued, keeping in
mind the long-term safety of the
city, :

In its flood study, the
Surat Munmm Corporation had

stated that sand-mining inyolvifg -

motorised boats was one of the

the degradation of the river em-
bankments. The arcas woust af-
fected by sand-mining arec Ran-
der-Jehangirpura, Varivav, Ved,
katargarmy, Phulpada, Varachha,
Abrama, Sarthana and Kathor, all
located around the river,

The step comes a few months
after the city police banned the
movement of heavy vehicles in the
Y s Kumar, Mota Varachha
and other roads, which were used
mostly by sand-lcasers,

Incidentally, State Water'Sup-
ply Minister Narottam Patel, dur-
ing his ecent tenure as the Mines
and Muung minister, cleared 409
of the 488 sand-miners active in
lh{: river-bed.

" Inea statement issued late in
the evening, Patel said he had
done so1n the interest of the peo-

Lt T,

ple.

“Mining ensures dulllmg ‘:nd

deepening of the river-bed, which
helds reduce the impact of
floods”, he said, adding that the
permits had been granted only af-
ter the applicants cleared all
norms.
+ . He claimed that the depart-
ment had collected Rs 385 crore
as deposits from sund mincm. an
amount higher than previous
years. '

Referring to the embankment

issue, he said its repair was the re-
sponsibility of the irrigation de-
purtment,
*  But in the capacity of the
guardian minister of Surat district,
he had made efforts to build em-
bankment after talking to the
"minister concerned, he added.

W“
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PIL hastens flood l

prevention norms

EXPRESS NEWS SERVICE
SURAT, SEBT 19

FTER the floods, a PublicIn-

terest Litigation (PIL) filed by

~ a city-based social worker has

forced the State government to
adopt new flood prevention norms
which include increasing the reser-
voirsheight. . o acs. "

The government would now
have (0 give a written commitment
to the court that it will start releasing
water when the reservoir level
reaches 340 fect and facilitate for

the dam authorities to access data

collected from Madhya Pradesh.

Even senior officials of the
Central Water Commission main-
tained that the flood could have
been prevented, if they dam au-
thorities had taken note of infor-
mation they had provided about
the heavy rains in Tapi catchment
areas.

Claiming that it was he who had

SR s ___E“&."...*

.+ touch with the Dam authori-
ties said, “There is nothing alarm.- -

P

‘| ingasofnow . %

" After bei_ng'r'oundly criticised-
for poor, ’g;;qdina,tion,- civie au-
thorities am district authorities

{* Were “better prepared " this time :

around. “Last year the entire ma-
chinery-had collapsed”, recalled
fox:xqermayqri(aﬁirPirza;ia_,_-.-} s

provided the inputs to the social
worker for filing the PIL, dam ex-
pert Desai said. though Narmada
iS tn spate, Surtis can gleep well.
Even if there is heavy rainfall in

Tapi’s catchment areas, watef-T88] -

at Ukai can be regulated with ad-
vance .information system and
wireless stations all along catch-
ment areas. )
Though there has bten heavy
rainfall in Madhya Pradesh, Tapi's
catchment arcas, present Ukai

reservoir level is at 334 feet, 11 feet

below the danger mark.,
- Surat  Municipal Commis-
sioner G P Mohapatra who had

“fully geared up the civic body to |

tackle floods” however said,"
Though we are fully prepared, 1
will be happy that if our flood pre-
paredness is not tested,” replying to
a question about the disaster man-
agement plan drawn up the SMC.
Mohapatra, who is in constant

TURN TQ PAGK 3

Though the embankment wal]
~could not be completed, the SMC
prepared detailed maps of the city,

co-relating the water level at Hope

bridge to areas likely to go under- -

water. Its disaster management

L

plan also contained detailed infor- -

mation about the areas tq be evac-
uated and where the resident may

be moved.” " -

e A TR T

L3
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SAND DREDGING IN RIVER TAPI AT SURAT

EXECUTIVE SUMMARY ,

River Tapi is a perennial river. As a part of Irrigation and flood
management Ukai Dam and Kakrapar Weir were constructed about 100
K.M. upstream of Surat. After completion of Ukai and Kakrapar Projects in
1970 very less amount of silt/sand were received at Surat due to entrapment
in these reservoirs.. Govt. of Gujarat (Department of Mines and Minerals)
give lease/permit for sand/ore mining in river Tapi and recover royalty
amount from lease/permit holders. The prevailing sand ore mining
continuously depletes the sand strata in the river. As there is no check by

Govt. for depth to be mined the lease/permit holders employ powerful pump
units to suck sand from 10 mt. depth and beyond.

Surat Municipal Corporation has constructed many structures like
Bridges, Water works and Weir—cum-causeway in river Tapi. The continous
depletion of sand strata in river due to sand mining cause complex flow

condition, vortex and reduce stability and performance of structures in the
river.

City Engineer vide letter Dt.24-8-95 had requested Collector, Surat to
prohibit sand dredging upto 2.0 K.M. U/S and 1.0 K.M. D/S of weir-cum-

causeway.
!

Additional City Engineer vide letter Dtd.18-9-'97 had requested

Collector, Surat to prohibit sand dredgir’ag 1.0 KM. U/S and D/S of water
work sites in river Tapi.

Surat Municipal Corporation had decided to engage an expert
consultant to advise regarding sand dredging in river Tapi.

Commissioner, Surat Municipal Corporation had requested Collector
Surat vide letter Dt.9-12-"98 to continue prohibition of sand ore in proposed
areas till scientific report is prepared. '

The consultant Dr. M. D. Desai's primary report in the matter was sent
to Secretary, Department of mines by Commissioner, Surat Municipal
Corporation vide letter Dt.1-11-'99 and had requested him to publish
notification for sand ore drawal. The consultant's primaty report affirmed
proposed ban areas for sand ore drawal and highlighted consequential effects
to Weir, Water works, River banks etc. due to sand mining, i

- Geologist, Surat had prohibited sand drawal permit /lease as requested
by Surat Municipal Corporation upto Jan. 2000 year. '

Govt. of Gujarat vide letter Dt.25-2-2000 had revised the prevailing
norms and had instructed Collector; Surat to permit sand/ore drawal upto

200 mt. of well/tanks in river Tapi. Accoedingly sand ore drawal was
permitted near Katargam, Varachha and Sarthana Water Works.
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105



Water Resources, Floods and Sand mining in Tapti at Surat

106

Commissioner, Surat Municipal Corporation vide letter Dt.25-2-2000
had requested Commissioner ;Department of mines to review the new norms
laid by Govt. and prohibit sand ore drawat in proposed area. Commissioner,
Surat Municipal Corporation had personally discussed the matter with
Commissioner , Department of mines on 16-4-2000.

During recent hydrographic survey of river Tapi deep scour was
observed U/s of weir.The scour has affected weir's concrete block and rubble

It is feared that sand filled under Weir might have been displaced due
to scour and cavity formed under weir floor may cause :‘serious damage to
structure. One of the main causes for Scour near weir was found to be sand
dredging in river Tapi, Consultant has advised to prohibit sand dredging
upto reservoir end of weir-cum-causeway i.e.30 K.M. U/S of weir.

Consultant Dr, C. R. Shah and Dr. M. D. Desai have recommended to
fill up the scour holes with Geobags rubble and gabions U/S of weir
immediately. The proposed wotk will cost about Rs.400,00 lacs.

Consultant Dr, ER Shah and Multi Media Engineers have
recommended sand grouting of cavity beneath weir floor before opening the
road for traffic. The proposed work ‘will cost about R5.50.00 lacs. Presently

the road over weir has been closed for traffic as recommended by the
Consultants. i

Commissioner Surat Municipal Corporation vide letter Dtd.30-9-2000
had informed Joint Secretary, Department of Mines, Commissioner
Department of Mines Collector-Surat and Geologist-Surat regarding
alarming topographical formation near weir. Commissioner as advised by

' ging upto reservoir end
of weir—cum—cauSeway i.e. 30 K.M. U/S of weir to maintain safety of weir,
water works and river banks, Consultant has also fecommended to inspect
water works for likely damage due to sand dredging, :

Commissioner, Surat Munici
2000 had also informed honorable minister for water su

I:\I-WD\WORDO\E,XE-SUM DoC

A compilation of Prof. M.D. Desai’s works '



Water Resources, Floods and Sand mining in Tapti at Surat

2000-11-20

sifaudl Hiw, SMUEBMARAI-10C -1 1CC49-1,
aiesiles GHlaL 2 wigt Rewat,
YAREIR M- il Wi,

ula,
-l wiell yrasl, addl
ARl A W22z dl%iel 20t AR,
-t sl Ho{lall vl wA vl o ulRad],
-2l Al iysd wlaasl,
BioL > v [aeyo,
Al Jnzite e, shsrall, Yad
YR SRAA, Yrd.
-sfl ol 32, WRuAa A2 AFAFUR,
Yot FRivg SdRad, yra.
ANl B s,
setazresll, Yaa ¥y LR
-3l 2orellude, A1 sdseasdl,
5a523 5343, Yad.
-4l g aael, 3wl wiy-lur, .
Yadt yFrvg SAad, Jrd.
-3l {LALBAEL, sBiaR, ofpar e
e MY v, AR,
-3 Lo 2, e,
5522 53, (Wl W) y2d.
(- et wdRAd didl €140 el goflon suete
Al.R3-10-R000 HE1% Ll »dd
oAl sdadl Ak,

M1,

GuRset (AUl DA 204 Yod AL Ardl Aelaid] 3l sieal W2 @iz wReifd s2ai suma
Wl HEOML dLR3-10-2000 A% HAdd W{lall well yradl, add-de Feda wA wear
Qugetifl 3ol woe Mol srdaid] Al ARt det o sidandl vl Wisdl saptt s S,

Ul {Et*u{g,{
BN P

((wde W2a )

Asut w8,

/ st Guz 3oL, Gl A Wil Reudt

IV AN

A compilation of Prof. M.D. Desai’s works 107



Water Resources, Floods and Sand mining in Tapti at Surat

2000-11-20

Ret wSML Al €L Al Joflor sued dLz3-10-2000 AR DAt vdd Do
sl Ay -

Yot wdl andl A€M el sl iz Rrair WReifd 5240 slistd Wil AL di3-
10-2000 AU M-l ¥olall, well Yaadl, asdl oe Faie w wewar diegrudl Jorui s s
Uvani 2ide. Fui A g Helelal-vRslad ¢ 8.

-

L el Amneud e =l wiell yrasdl, addl yelfiie wA
SIELEERNL ST

2. Hirtal Rellueud wad HirLazasa Hoflall vt A e

3. A Ayt Alasll, Gelor v v @oyar,

Y.l GRUAE MM AU LA sCusRsll, YRt Y SR A,

oo sl ellameud wdlate Al B, Yad 2y SR,

€. sl Ll sizae-2sll Y, 6L,

o, sl svellda Ry s@s24l, e,

¢. ol Mrwumael Syl w-eo-{lu, Yad 5L

¢. Al dlollBael sPaaall, orar [surt viqt vy,

10. Al QarAdnd opReaall. 22

13l [@ord:-

Yo w8l anll duidl ¥ Al seant wud 6 d-uell Yo MR sdiaeu deas
32520310 45t Wi O, v 53R el staanru sl Ridediz sx smdn Guraiadl el [l Gl
sl Wi ot datt sl ERHL Siegle odis Ui drl R B AL ARl q5ue 2Ea 9, GWRld
RN R TERH CTE TR R R HET wo adl asudt ©. aull AgHl b we wRada 2uad 8, -9l
Sl REUA URL s AL A 6. v MR MR sdRut dredl eva-edld led
i oAl odl AHEL gt st vl

rgzﬂzamsﬂ e\m g v wHe dgHl g seaeilt >udl 3 ol ysan e ylad
faadiend 5612 el 5% @l 2uad 8. ¥+l e wd il uai O, sl v Rraruidl dl sea e
Hidd-»11e UHl2 iuaHl »ad 8. % ed ol 4ld 8,

it A0l (RL 8. ) gl wenaan we 3 3dl stear GuR Ayel ulaoit Hsand d dl

ol el orRidl 2l A 4 @l il Gofl 4d, Fu ol . slasdl geugani vy
3wl s Geotadl Al s1Ra 3 Gurard 6510 ol ot it yaa YL vuadl andl-n el 2l

A compilation of Prof. M.D. Desai’s works



Water Resources, Floods and Sand mining in Tapti at Surat

2001-04-07 -

— " Eribiiein |‘nwtuaua%mmmsma’_g
i (AU MR AL Gé‘mq ARG ‘i\.&q{"ﬂ malgn" Alsizan Ser k)
: nouil mil aﬂlm{ uéet -'e»t-'-l e vy "tlrl.l"tt AT uﬁu*l &’,c{lu \lé

NG dlets sy 2 atﬂ w Gl&am—h smqa 5050 il N m:{ %m%na@am»&lﬂl Gl A
Wears LA RURAR () WA, et . el unid dlwizdl aaiud - mu*atm A Y Gkt B el -u S
:ut&-u ‘%2'{{'11 bultu id'l-u "3d5232 B ¥ R oindy * QAnard sowldn 2o G vgu- iy
| un0d0dq) (Qasauuy . 2w qer wi A 2 9w - wiaged 3N v el vl adl ]
oy ] el weruRs - A O, Prean sdsex ofll h-u' % daudu2q o2 B4R 4ud A |
- | et R U 52 B R st 3] Q&ars Gyt R - a-mg g g dal ndlR sua-id ||
: aqa-&aaa-w\ a2l @ém:& oot RReu v o el dar 7 W ed. uzu-tt}lctm R e ol
A mﬁaﬂﬂ w gmﬂ{{m«& 2l = ?lﬂmg*uia&&ﬂ ;;(: “‘Sﬁ-ﬂ‘%'{i; e GRA U A A0 el
! 'ua tum B uefly t{-aa««z - ALY YUl UL c& -
ﬂmgm;mﬁ] muqq 113 gu CERICHETR N ‘ltll"ll”l . z.ue(] qu ﬂ&ﬂﬁ Myl
: mmcuul wd @ « i 351!1'1‘* R W:I‘R ofl. 91* ‘li’*l'?ﬁ oot Ruart my ::*,1‘1%15:;2
"y am».ﬂ {'.‘gqfa( . %uui et sil s < ates 3hu weri d 3 G w2 |
m-wrmm-sm i + DAL SRACTERA A i) e (s 51 s |
uviaaa) - log udg Bl R RACENAL 3 . Gl Rz Yo A | |
; ] uG N e il Gt G ||
‘usy AL AR Gled Mo A |
20 O Wisr-l ez s WA *|
3 0@ w Ad): Aag svu v ||
suﬂ bﬂad Rik ad . ;u*&-uuan ‘

P
3

A compilation of Prof. M.D. Desai’s works 109



Water Resources, Floods and Sand mining in Tapti at Surat

110

T

-

GEOTECH PROBLEMS SOLVED BY ROPE GEOSYNTHETIC CONTAINERS

Dr. Mahesh D. Desai
Consulting Fngineer, EFGE Consultant, Surat-395007( Indic)
Telefux - 91+ 261-3225686

Mr. Pranav L. Desai
Lecturer . Civil Engineering Deptt., Sarvajanik college of Engg. & Tech, Surat-395001
¢ India)

ABSTRACT

The use of Geotextile in different forms have been mncreasing in last decade in
india Use of Geofilters-woven & Nonwoven, Geoboxes of wire mesh, strips, ropes of
polypropylene and jute have been incorporated in design of civil structures.

The selection of materials, design and layout are dictated by site conditions,
market availability and skill based on judgement and experience The two case studies
presented here highlight uses of filter geobags & polypropylene rope gabions very
convenient to lay under 5 to 6 m of water, composite Filter-rope mattresses for massive
stone raft in special problems. The cases discussed involve (a) remedial measures to
control pockets of scour upstream of weir and subsequent probability of piping (b)
providing suitable flexible foundations 1o control probable liquefaction of top sand and
safety of foundation against seismic forces for Delhi region Both works have been
executed with local skill and materials.

INTRODUCTION

The city of surat ( Gujarat, India) depends on water supply from a non perennial river
Tapti. The flow is controlled by releases from dam at Ukai about 100 km upstream. To
meet the needs of industries at Hazira region & fastest growing city of Surat, The Weir ,
to pond sweet waler before it is contaminated by sea tidal flow of estuary, has been built
in 1994 shown in Fig 1 (sketch of the site) =

SCOUR HOLE UPSTREAM OF WEIR.

This weir on permeable foundation is as shown in Fig 2 The sand filled core is
covered by concrete cap. Aprons with cutoffs have been provided both upstream and
downstream The top level over which water spills is RL +60 M & average storage
Ie:‘ai is RL. +4.0 M ( Full storage +5.0 M R.L). The design discharge for flood is 30,010
ms 2 o

The survey 2000 of upstream of the weir @ Surat brought out peculiar behaviour
of the river & has been dredged by continuous hydraulic extraction of the sand on lease.
During flood of Year 1998 September_ bed n’pp!eg%ue to sand dredging, caused vortex
exhibiting deep scour pockets as shown in Fig 3 & Fig 1. The flood breached right bank

2000, Unpublished document
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upstream of weir as shown in Fig 1. The meander Of river, obstructions like weir and
bridges, flood protection embankments in parts, gated sluice of weir , railway
embankment, changing in d/s drainage caused stated Vortex i.e. turbulent flow near right
bank and flow parallel to weir. The la ged bed and upstream apron was further . .
destabilized by continuous hydraulic minifig of sand for construction requirements The -
result is shown in Fig 4. The scour holes reached lower thanRL. -6 0m RL -5.0to e
~6.0 m are sediments deposited after flood. ;
The observations in low tides with tide level of 1.0 m R.L. indicated probability
of (a) Piping and (b) salinity dispersion as shown by soil profile in Fig 5. The need of
water supply necessitated design with construction operations from pond level of RL+ 4.0
M ( Desal M.D,2000).

PROPOSED REMEDIAL MEASURES

The alternatives with time constraints, available equipments , materials for
construction and operation requirements led to a final recommendations as shown in Fig
5 The Cohesive subsoil is covered by layer of Geobags filled with sand dropped from
pontoon with the help of divers . The specifications for Geofabric filter used are given in
Table 1. Over this the boulders & big stones were launched from pontoons as shown in
Fig S ( Photo plate). '

The requirement of launching about 1800 to 2000 kg stone filled rope gabions
shown in Fig 5 was organized from pontoon. The maierial specifications of rope gabions
used are given in Table 2. The special tests of lifting, dropping on floor were conducted
before adoptions. The stone filled typical gabion using 10 mm¢ Ropes are shown in Fig 7
{ Photo plate) =

The laying at the site was controlled by a Total Station ( Survey Instrument) and
divers under water. This entire system during turbulent flow. has protected bed erosion
and stones from displacements. The quantity involved were;

(a) Geofilter bags filled with sand placed under water = 1150 m’ .
(b) Geonet ( 8 mm ¢ rope mattress) = 1563 m*
{ ¢) Rubble Stone placed under water = 16000 m’

(d) Rope Gabion filled with rubble stone placed under water = 9600 m’

The entire job has been planned for time frame of 3 months before year 2000 monsoon.
and has been completed in time.

-

MATERIALS ¢

Table 1 : SPECIFICATIONS OF GEO-BAGS made from the Garware woven Geotextile.

[Specification of Woven Geotextile ( GWF 26-130__Polypropylene. Multifilament Woven fabric)
" "Mechanical Breaking Strength ( 15:1969)

| Warp ( kN/m) 30.0

| Welt (kN/m) 26.0

| Elongation at break % 310

| Warp ( max ) 26.0

L Weft ( max )

- 2000, Unpublished document
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- Grab strengib (37 1” STM D3034 1.04

[ Mullein Burst Kpa { Min) ASTM D 3786 2964

. Trapezoidal tear kN (Min)ASTM D 4533 0.297

i Single Rip tear kN (Min) ASTM D 4553 0.140

i Hydraulic- Pore siz¢ ASTM D 4751 (mm} <0.075 =

| Permeability( Lit/m Jsec) ASTM D 4491 143

§ Geo-Bag Specifications

: Size of Geo-bag 0.7mx0.4m (inside open space after leaving stitched
border)

' Overall fimished size 0. 75mx=0 5m

E: Size of slings O,mee.MSm(incIudix% overlap  0.03m)-TWQ

: 2 slings per geobag) |
[ Shiching Type Lock stitchuing |
__Thread for stitching 340D/ =2, PPMF Thread of 9 kg Break. strength }

Table 2 : SPECIFICATIONS OF GABION( 8 mm Body & 10 mm Garware Border

Ropes)
| Properties Values
| Size of the Gabion Imx<Imxigm
| Size of Body Rope 8 mm (ISI) having weight of 30gm/m with g
i ; .| tolerance of + 10%
["Size of Border Rope 10 mm (ISI) having weight of 45gnmvm with 2
[ tolerance of + 10%
| Material of the Rope PP { with ad: UV stabilizer)
i Mesh opening size 100mmx

| Tensile Strength ( As per IS 7071 (parlV)-1986) | (a) Smm rope 1069 Kg broaking sirengih (min)
| (by 10mm rope 1560 Kg breaking strength (miny
| {c} Rope net 10000 kg/m with breaking strength as

| : given in (a) & (b).
| Punching shear strength 2500 Kgs
. Structure of the Rope 3 strand Howser laid
Consiruction of Net Woven joint at the intersection of ropes
Abrasion resistance The rope tested as per process of testing tensile

sueagﬁ;ﬂmllhmamdwbmkmmngth of at
least of 85 % of the stipulated rope strength at the
| end of 1000 cycles.

CULTURAL COMPLEX “AKSHAR DHAM” AT ROIDA, NEW DELHT (INDIA}

STRUCTURE

Foundation system of flexible stone pad for a unique temple structure of Indian
architecture has been planned and designed. The structure is similar to temple built in
“Nesden, UK” & “Gandhinager (Gujarat),India” for Swaminarayan Sankul { religious
organisation). The site is located 1.2 km from river Yamuna.

2000. Unpublished document.
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Femple structure is planned by adopting ancient technology of stone Column-
Beam & Slab which is proven art for durability of structure for centuries. This cultural
complex at Noida, New Delhi is unique flexible stone structure with 38 m height planned
on 80m < 95 m plot for the foundation system.

SITE CONDITIONS

The site opposite to the Nehru power house and near yamuna barrage is 1.2 km
from river bank. The ground is deep flood prone alluvium of yamuna. Flood protection
dyke protects the area from floods,

The bank subsoil has alluvium about 10m above bed level The soil profile is
shown in Bore log below:;

1 00m-Finished Ground level for the Project
ST by Sendiil :
' — -2.0m - Natural ground level
v x st Layers SP-SM with Mg = 15 o 30 Bows / 30 om
¢ 7 X [—— -0.6m - water table ( 4.0 m above river bed level)
X X H
“— 86m
» - L] b2
e« ol . SP-SMwith Ne= 20 to 54 Dense. d,s= 0.02, deg=0.12
* L -
L - L]
% 5 -16.0m
5 Very stiff clay -

Bore Log

FOUNDATIONS PROPOSED

The soil exploration report for structure in seismic zone IV (o = 0.035)
recommended |

(a) The analysis and interpretation of consultant based on IS 1893 © 1994 |
during earthquake subsoil is likely to liquefy upto a depth of 10 m below
ground level Therefore deep foundations are suggested

d that

2000, Unpublished document
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(b} The depth of pile foundations was 16 m. driven cast insitu 500 mm ¢ or Bored cast
msitu piles were suggested. The safe load with a factor of safety of 2.5 was 100 ton to
124 ton in compression and with factor safety 3 , 60 ton in uplift.

The “AKSHAR DHAM" project management decided to search alternative without use
of reiforcement. In hundreds of years old monumental structures steel has been
elimnated for durability consideration. The authors were referred the problem for second
opimon

EXPLORATION

There was time constraint and there were reasons to re explore subsoil in light of past
experience in Delhi region. A quick exploration by Dynamic sounding using 50 mm ¢
uncased cone with SPT driving kit was carried out. Few insitu density , maximum &
minimum density tests on samples from open pit were carried out This was quickest,
cheapest, locally calibrated reliable technology ( Desai M.D.1997) Based on the records
made available by “Advanced technology & Engineering Services, Delhi” analysis
showed,

(1) The subsoil is as shown in Fig 8 . Even for worst Jocal spot { Near BH 1 out of
five Bore Holes explored), subsoil below 7 m depth is very dense.

(ii) For ground acceleration of 0.15g, conservative side with water table -2 m below
ground, relative density less then 55% could lead to liquefaction using Fig 9,
Seeds etal 1971, SMy.Paper 1269, Journal of ASCE 1971,

(i)  Even analysis of previous bore data exhibit relative density 65%. The
liquefaction is very unlikely for the site below 4 m in local area. The field density
tests below 3 m confirms relative density more than 65%

FOUNDATION SYSTEM ADOPTED -

Taking review into consideration a system of flexible confined stone pad was
evolved by experience based on judgement 1o satisfy the requirements of:

(a) Safe Bearing Capacity at water table (-) 6.6 m . The required SBC 45 t/m” is satisfied
by the proposed system

(b} Satisfying static settlement of 25 mm for foundation during construction of temple
structure

(¢) To eliminate likely probability of liquefaction in pockets upto R.L. (-) 8 m.

(d) To absorb seismic vibration & to minimize overall vertical & horizontal
displacements during seismic conditions. %

Typical Flexible Foundation system is designed using Geocomposites, Geonet ( Rope
maitress) bounded, Stone fill covered with Geofilter, is shown in Fig 10 and Fig 11 9
photo plate). Matenal Specifications are as given in Tablel & Table 2 as before.

The entire area was compacted using 10 ton vibratory roller to consolidate the
sand at & below the water table. Over this a composite filters - rope mattress, compacted

2000, Unpublished document ..
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boulders in layer were laid as shown in Fig 11 ( Photo plate ). The work has been
completed with 1.5 m thick fiber reinforced P.C.C. 124 grade

CONCLUSION

There are alternative materials and designs to handle such problems of scour hole
upstream of a weir generated by local problems of meander, mining of bed sand and
construction of bridges across the river Tapti ( Surat). The specific solution evolved using
geofilterbags, stones and rope gabbions have proved best alternative with the constraints
of (a) Short time to execute work before rains (b) Construction technique without
drammng the reservoir-water source (c¢) Using local skills and materials (d) providing
economical effective treatment against dredging of sand, control of movement of stone
fill in bed & around and lifting of silt in vortex.

The paper also establishes another case study where the flexible confined stone
pad raft has been adopted to provide a foundation system eliminating use of steel
reinforcement. The design, though empirical, has taken care of probable liquefaction of
sand strata under seismic conditions for site. The flexible rubble mass confined in geo
composite ( Filter and rope mattress) will absorb major seismic energy and will provide
safe foundations for a unique monumental flexible cultural complex at Delhi It is
expected to be more durable than conventional Pile foundation.
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RIVER TAPTI-SURAT

Fig :1 Upstream of weir on River Tapti-Surat
Showing Location of Typical scour Pocket

Legends:(1)Weir(2)Bridge(3)City:Surat(4 }SQ@“{, PocKets
(5)1998 Flood Breach(6) Ffood Protection Dyke
( 7)Hydraulic mining of sand from river bed
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S

{a) Pontoon lowering Stones

Fig 6 (b) Crane lowering Rope Gabion

2000, Unpublished document
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Fig : 7 Proposed Rope Gabion with stone fill

2000, Unpublished document ™

122 A compilation of Prof. M.D. Desai’s works



Water Resources, Floods and Sand mining in Tapti at Surat

2002-02-11

L 1 - -

Date : 11-2-2002, MONDAY, SURAT i T T (& I

Mg HIA Y9 Q3 EI
wealowdl arddlyl wiszia
UYE 2tad sex oudl d w4
HAGAIE Y2 st Ful Gl AN
1% s aosiHi 341 414 5 wul vl
wisgiy usel 528 9 d
taeulastuiAl siaa el2c ¥l
opefl 21 €9, Aufl il Y3Y3 ey
¢, sl Y2+ usvulasiAl ¥ aid
s3A2 dl d- oA W A 5208

W2 Y 2H vt

cttd] ATl 2ok Sl
AU 450 Y AY H] §291!

¥ HEANAl $i14 . AN At A3
Uil 26 & 21 92 95 Al QEULS
lfg 1 ey sy adt ~ud yaadl

B uiya alSa

sl Anl st 423l ¥t ealaud.
Yed di vidsl 898 G5 Al a

AL 8 S AN 219d $U12 £ Ul?

onids al wsidl qevildst

Al

U dl€a

iy’

642 34’ AHsdlqH

b

48 N4 24 ol vl s
w4 dany  unlasiul wA
w1{4stdl2ui4 #adl udldl daddl
Y2 Bt SIN L. PN EEH] 21Ul
oilew Yol suia szzuzHi Al 416
Hitg 7 8l wa Al Aaddidl
agioll > wel wrudlai w4
adlazsalxinl yaidu 8. uig

sicetl gall 5341 oy 2Ad] e

B ViofRifliot Wict of. 13 W2

A AL512 A9 A2 d As... ! 81d di edsd

ot A2ue91 St drdl vz yeell MidlA [au %:i)@?aaﬂ aadg

JHU dS LR

A compilation of Prof. M.D. Desai’s works

123



Water Resources, Floods and Sand mining in Tapti at Surat

2002-02-15

£.vel DEWE
Cums SPiLl wlly
Cums T RN

£io

M. N 121R EL Byere 15g

1
| “Hrahest FHoed 140
(HFL 22000 e-v;m“)

ot e
L p 169

el
maomnm
2905
apgch
e
. Z2S5E
14
: : 2el mbﬁgm{
40 STeRm DRAIN ToSEA - wlg_-’ _%3”?5
s, Bowr z3oxtom( €L B _70) ST sl > ”m- 2%
x2mjsee \ . 0
2-0 T &0 nrleee - 9 memt In 2 4hrs N —
* = -
toosy ki » 25 2.5memfhrxahs O\

}"éo—-}-‘-— 150 ’%f“’_"” s —st 33“-—%

_i:‘cfinﬂ (B HoPE ARiGe Dls wemwr.

ASNGD

= "f-z:
; ! Fok 2 o1
i 2 4
i # é ip @
o 8 s ¥

-

124 A compilation of Prof. M.D. Desai’s works



Water Resources, Floods and Sand mining in Tapti at Surat

2002-04-30

& . . 1
} Date : 30-4-2002, TUESDAY, SURAT ST dkeglh
R T N T R T

HAAGUR A Al S Wil A8 YA 48l dsdald

A 2 Mz . wda 2ud Al dud: 2
A (a2 Gucnamidl asil»u [Elvuszm A% 915

(ufalAm) Hid, 3 m m it m m w zwi % »xtucf mo«». & ol Cq.;‘. ”—'HLL aezufd
MR eads Bz Guzared andi-u vaui g4 wuq—mt 1
2edlall Bl w2 vl Hoteudl vl ads rimlru g il 3dl
sladit Wzl RnaAeed gz d-dl ecudl 2aA 28 95 ol el
u.? e AR ot el v g siefRan wz sl vl s 4l
dlaiel eidl seu Hde x.csru [ud wa [Rawd sizwa i
&-{h{L 2l vl 3 s WG Rt gl sl sus nvu 5,

d Al Bad 25912t 423 drilal wisllHl Aol =
% m_t[\ﬂ [éza%z s dl3ERR, wwﬂzgzu
“"ﬁiq'ﬁlﬁ‘{ii-u (ERTETR T o 31_

aHq 594 O aldl eur... £ R, gRa SRl @ wa g
wi 't rmf °c1-l' U \sz st Iw&- w— U d

FRA vl %

<.ftll53 “-'i b 1«-‘\[r\€ “‘k"' (‘ﬂ‘s Shadle “Ilﬂluj‘ d"h-.u'nl-\l h”‘ "ﬂ{ U
6, el [Bar-l Guzanin anll4t wed Hae saatl Ml 2udl

A compilation of Prof. M.D. Desai’s works 125



Water Resources, Floods and Sand mining in Tapti at Surat

2002-07-07

 uRRR) ¢ %

satela] soey 13,

uegugar i dudldR. sy,

|1 94l R uRRal
] a4 I, wea gauel |

L Retl qRuieH s sy aud gl

e e i 2] oAl PR Al et Bt y7ll sl st
VYt el A el At e sgadls A Aaud . xlaeud

- Gurmdnl A Qe WG vied ¥ 38, GHd yansuHiel wisll
wi2g olsanil Atd dl il 161 el B 1é 89 MU WAL
arq an il % e 1R A5 a2 ol ¢ drv Rt w_(t«ﬂ :
S Gie adal wal d-ll Qe wieid 20 i dg2 wel HR Aol adl w6,
' B wigRitiled Ulel of. 3 U2

si. uéw Eaud

gAY Bzur Yoy &l R
quadl gal, Aell yd w9 ufd o4

| Lt e G1RY2 Qe i
s 8. ed sy Eousl ana W
%, o, Radl, uvaned, wliui
9943 24 6 B2 it otrt el
artell o siecuel 535 oy Rad]
= AP AR UEG WAL wEl vl
elsis Bavdui o {ecualal qame
usdl dg ol. Laudo ars e, 93 4,
B YO MM AL GoIE o)

By

2419 M1l )l
535 Al ud: 31 wds

(i) : aLs U dRE Wide o ;

QAL ‘:’i'ﬁ. [a_;_ Eu@u'\;{l A "liQﬂ il ﬁgl“l‘l 1}3‘{1 m‘qﬁ-{ _5%.

SBUA 529 HEORYN] 3] 2 AU RSB 1l ererl] ] 4o

Secll ate Wl el § o s WOl 2wl s goru qug
et *’lj.{ﬁi’ﬂ :?’L(‘tl'?l g‘e‘d;ﬁ ‘.ula ﬂﬂ..u %i[:icu?. ﬁiﬂ‘tl M ‘K"iﬂllis Ql‘bﬂ

HilSdlet 2oug Gissy @B 20l
dsal ol Wiy tecoi yuq
Yetviga ool iy 33 Ylssy vend
8.

¥ eeoni uld dss ¢ ol
@ e syAs well wisig
S 2R v walfl y
AUeg? * a1 512 2uden
AHEIASEL Ysiel wws

v el wwdl ouaw 8

; | sl el & ] A dlssy
' | dRR Fsag « dard Aoy i |
LA RS ) B, wig
L [ Puadad aRar e yda el
YRR s warel dy-d o dl
6. AAY Aen w2 wRuad g B3
awtie o wfueu azs ueunay | |
8. 7R ¥usdl el vy © &

|
| [eoRuni awes w836l 3 | €
‘ wsll ag eslsia As 52 !
Awdl agel: gl well | |
SIEENTERTEERTRIT N I\
21691 Gleg2usl s
£

Al il agal 2 4d A 213 A
Alsa arel Mol 4 o3 an g,
Lausut ardudl il welui wiell | o,
Bl et e el el 4l | a
Sle 52l a9 s g2 well qud. A | 3
w2t Jeetls Qa3 wiell | 35
WS 4R el e sigd yaq sl
ot w2 2wl 280 B, A m2saq 1t
A AL GUA Y wpotss R | o
WG w3 Sl wfRst) we el | 5
NN Y ] Y3l R 4L #:-
<

0 el uedl & ell ag wef] |
advui baals wilﬁtiﬁa}??&'ﬁ‘g
AedlA 1ed Yorwed e dl, |
uRar I wfn ARA |-
w;rﬁ-uﬂ gﬂt{iﬁ weldll el yaeil [
ettt il sty Vit s3di |
i _huﬁﬁimeg},m-ﬂm&ﬂwz il
el 538 andl - i wiefil |-
a{gt&%ﬁﬂfg R ﬂa‘; adl. gj!?z?s ¢
S 2wl 0 gorl @ A3 el
el et il andl 22 6
B..Qell errllel 5is§ wiaz Al yiell
MR A A4 B o -Ad]. B v ad)

RESNE

126

~ Gs18 yarHAHEl e

YRHIE Y%t SSASUI 8¢ yoells
Syl w5 wised
aikisdl ysiel sl o wg
" 3, culavend 2udl BalR Qe -t uy
"d wé 6xd vuaedl yanud
| IO~ 3¥1 g2 42wl w A
D auRl aiy dl vear Wusni e
wlddl syl Gz s e 2
A2 W1 Peeu e Yol
el wuas €l ol 3wy o] Fyo
getl yauwdl wadl v, »u
Buld Al wouA] 2 [Bax el

"l 1€l 1ee S RulA Sy

o0l Ggerd dx 8l Ag o
gy e 8. welll 2tas il
el szl Wior 3,4 ez
6. An v yillea el ag wic
ol weell-fl sea w2 GEovad. viig
dell wet esdend oi. 2aen 52
&, o3 2 dododui allell Nusiquoy
ud R4 Buuu swu Raa
[Qeunse Geioiiat waz adl, i Uy
3L AG @22 SAUsH e wy O
i At 95 Bl yell wdld 55,

A compilation of Prof, M.D. Desai’s works



Water Resources, Floods and Sand mining in Tapti at Surat

2002-07-11

s
—"—&E‘m‘—r—wus‘g!—w—‘ T

2at (et sl 2t 2l dig sy Busia Rzt 1 e o

Lf ‘z“ii g @2‘5 ﬁ?’t\"{. wiww Q_."““J! "‘._'

R ALs u Ul W wie g 3
f_’=‘:< 414 4%%?«*{% dlg-t Mler qu

| s o el gé;%* HIeiirtl 43 A

wa ORI RECERNL T

AALH *’i%»é@% “ii’:‘lz L{‘(«% %535‘{“{*“ icl
Lt <@z«za§igza§m~ Q@Q%Qa‘%-‘nn
G, ’»&m, f?.i?; 554, UMY tg:g;

1, %ﬁi'&éi&s%'%w%om&‘ws Ty

|
f
|
T

AL |

sl yg w2 dt%?i well y

By 83
: HH AR ’ﬂ&ﬁ
| «awu.t{«:'{iqw{l-ﬁ segl] Wized Quoradl gl yuita 31 s3ls Guadl alug
%;?mtﬂw.,udmw"lxﬁwﬁé -

QUL 2 2R Al si-1
1¥e Otmsw{m Hmm'«zt L™

AL UL g sl A2

‘u“.%m, u Ieileil Hid Vii?’*ﬁz ’{,‘h {’t‘ (b-\
AL Ydal Y 3&}‘%& ii*iﬁti %

":’q 1 .‘,.

‘i"» el {‘{a%m'"ix 3 ;‘x {**99{ LU
g CL‘_, %r{i-@' ’JJ :}“‘h -41 J ,.{r:_iﬂ:

53‘{? o well yx waww 9
o] %%%&c@é}%@&’f Wugls eodiey
(vasHAl
LT Y 2E B Wiv‘gm*‘tu (] edl

A compilation of Prof. M.D. Desai’s works

127



128

Water Resources, Floods and Sand mining in Tapti at Surat

2002-07-20

el 25 627 b

L:" R, QiFI.ﬂ.R aneray AR d gsud adl A wigl audl 22 | s Ada §Rl8n Fratia urucu YL W% %w&w andl
FulRaud eporel ot 242 Glau 2 & i mﬂl-i{i«a sl aﬂm SQaUALIE- AL WEA 2-u sw.«aa szafl wafis g v
o G5

B2 2064 0139 viugpuig-t 2060 Y sy wy
WolE el % w2 o] el 191 A 33l qwat: dedlaa
DR SIRA SR UDE L SHRAAL [l 12 A2 abu 2l asid

%Egﬂqﬂvzm(}-taﬂ%t sadli Mg ol e ind du adiaee ¥ dvdieyfud dar A As i Ay duaj w3 dud

oflor guad 3ari A AL 2t ALy - Bl sl 2 Dot Bidui sl fﬁz«uwm yausid @ dnfl gl ol usudt Wl A ré,cﬂ sl
53¢ 3R g vianR B, uﬁt&m s[ﬁmam:w M@.l&‘-u%-'t st a{ivm wiel wogcat ollpl . HARWS, e ed 5 H!.b"
} WAaddaeei Fradd aeug i
Laudst Al @@I&%ﬁ Mabus
(L8 Sl . i Ssb2 2t v 2
fcta NIt Mwewnw&wéafz gL
&3&'&? wi madl deudt salasee
§ %_%iq“e}“
L s sl andd
| 2iste ST wsm g sraL el o
22 Gl k, ote fuald e \J'i- :
s qzav Qi Giew 3wy tii m
N «% r'»m,m! SE-MAEEALL L am
P aflar el e 5l usa @ b v
< oot Wt "‘ttaﬂ.vﬁ-u almafned
?:t!.-"‘ 3% \LLEAL%L"{M S ‘{"-'L( 44 4%3{*‘6%4"‘;
el izt i Bl srasd
Ly,
P A AR R
SRl T RANL N A 139 G-t
WAL 2&1&[ el - sl
Al qufmxag e 5, 30l
" %i3 Fostidl, Mf‘m la»u e 1
el A7 R AT AL A R
s sal ois spasl (et Gand
¥ "-*.i‘:tis.

A compilation of Prof. M.D. Desai’s works



Water Resources, Floods and Sand mining in Tapti at Surat

2002-08-07

wielRue el b{l-’&iﬁi&

atscu (BHRUAL 516 6129 otid] a5l

* [Quarl SsaaHi andlu ua%«u-u 4%l
wB2d2U MY sl SUsHAL e 613 Wd %

(uAMAR) J{ 313'% Al. 3
Rzt Seari-n Al Bl
Bailez doudu weui wudld
Gledl elud ondla sizysd
Yot Mate s weru@sei
szt AWl vl wadl G4yl
AL £, .. 515 A3 Mgl el
Qareud o deidll el el
BEMd By suadl d4-l
Fotlall ssuan yle »ofl &,

Al imt ¥ sl % 93
wetliul Ged Midsa seuge-2 .
AL B i yet LAt
Alsdlal a2 del-1 vz o]
ot il el U2 %A WLl
ch-u S5t dtdli 241 wani-i
S suGedey Wy s9A Heail
% ot s sl s 591 edl

Al deod ue a3y ylia
mvgar 2% i Wieten vl sizm
MR .

slizais wid dlamls sin
Lot M- HIMAAL 5181 Q%L 8L
woig sei & [Qur ol w6l %
il wedaedl ol Aaani suadl

edl. d dndl- dea- o gae

esa#ml il Al o] v
ol dzg Aul sy wa el
vl Wimail Ll oadl
a1 - el andl-l e
Aefl- Y wn Ydl LeAwdl
BUGZAZH Vel E1al- eIl $138

slal sedl 5. Al il <44l
W2 e (A 0l i ada)
QaA] BUAMIAHAL Y2 b %&3’&&5
o d{é ML, M4 *maotm
Glaett Glat 4l f‘wm % WY 9 WA
weeiae dniqwele sailf@d) us
oaLdl Glofl .

B A Bal ol m@ﬁ&
-»u;tml«n aulin Heuuf‘ist el
&'y azudl elad oadlal Gsa
il [Hesid  andlg sas
(Baiflen @iow slal w2dl ddd
wopay ¥4 araazi iy an

B ViefRitiior Yiet of. 2 U

A compilation of Prof. M.D. Desai’s works

™~ ”j_:gs? ‘32/

129



Water Resources, Floods and Sand mining in Tapti at Surat

2002-08-19

130

SIEIE

arflad 2042 33D uam!

e FE TR T Yid
qeonEs Gy oudl sl
SAllRo- el 4 otigey+l Bz
AE & A 15 122 wla HARAL
ufttous el aellay sgeidl s
AzeusS el weud 6 3 LR
vzt wElA sesidl Hlst wellq
#qr Al aia @y suy-
Slnd=tt Fell o Azt w38 42
Guilaal 3% dd w3 Hind B,
WL el $6ldlo In- sn a3

612 Y

sl i . [Boul v -l i
@t () ya and g 2wl
3efl Rufa udl a0 615 v b wxd
& wil? And sx sl Qud wiAs
f} l;li.l yuda ua da-l 2u% sl s

(yadu ustReA auetldag
A Sreie YR Rl Ul A A G
% «aR? s [uz- s sizd-l
e Fosstia SorAzsll wdaeud
bl ‘ananll’ ais sddl dg

i WEB)

oy gy sl

Gzt At w24l o WA Wiz wel
2sial A el Gyl waq wuadl
ordludl s A siv adl sud B
amtiell areeal] wepzt - vl
wled WL WY R szl anfi-d
0 adl % uf i, MAzedl siEa
Yl Rl andl-u S50 vilam #dl
o Ul %
Relludl il

oudsll uearellal oina aide
2612 Yt 24l Gudisa Raudl g
54l © 4 siedla €iu Ayl am
sy siA

A el wsy w3?

Aeifer welisll Qo i wil

qae il wepdl 3 wall
Wil 1l iy, A Rz - 53 - 5124
2l NS e Jaqsl 2l wil
2l Ely i Sl Gou s3a sl
RS0 sel sia 4l
Al wilsy 24 8
At Al Al

i & 28 yde wedl: (1)
& Sl aie R I GE B A
apeflin prag 304 3 56 595 Elall
2ot 87 Bal 2043 I wifly
Al wd- el BulE Amen
wzi? Aadld 4 (36l maa sl
wat? wydl e sl wdael v
iz Guaiafl wil b Guliay wdad
YRl Adirdl g 73z e? (2) anll
gl Al wu -l yw
nea 8, cidl el wsll Rya-
54~ S it eedl UIE 2613 S0y
s el S8 oledl &y«
did ud. wadl W Buz- s
S, gl el o 8 Y
dedl adl sl ol 47

il eflsa uS-l cvun st
L6, el BHRL UM WAL 2l 2
T ool g oltes armidl siedl Gall
521 HioH 1? well d-n glasam
Hi2 el 300U vira e au 54
satet? (3) widl s s e -l
ozl el wul g wdid o @l
WAL 42A 23y dne manni
wid 8. »u 2B dqe w B
Ye- 455t 5 dlalzl d-iad
szl W1E- Buiddiez- oiza
Bl vl @l Wi, weuié-
uidi-et oS4 st sedl

arsaslledl ¥ Sosl Rtz
geiad willedl & \iual Hidl & wie
Bl 51U LSS o He 531 4y

. kel My AMd slad
Guery il e edl d g
ofell duL. ‘Ye 2R U 2.
Uy werd il andln Y
yiy 52 wear well gl 2y ea!
By sy~ slad Guasl Aol %3
£ Wl etuu vtz -8 waa
sla B du seatard-x [4dd
Fladiz iS4 ua @aaud quid
wuadl! (o) s5 yra Brecuni v ardl
Guz Gsid, sz, wumdl
fRuz- - slpd 4 ed w0 Iu
ol €t wisllA Weaz A4l @
Gs1S uellet susdl] R udan
wtal wix wig Il wa s34
el et S 87 e wi
a7 €l YU it g gl
dd fe 5 Gl8 230 I 5154 ynd
2fl? () cdli Swauau avaen
ellf wsts 4z WA d HE Y Hyeed
Widl szdlwil et dl Guat, AL,
Bgqiai, aH% A e e,
MLEL, NI, Sesndly, v
dul yrd udadl ofl ea o q-l
Raz sdl 8 wA? (¢) wai gdl
Agll yemid Y- aidld JEa
L s -l 28 2
Mt qzaindg well-l dul-
siidfldang Bar dmidsi Aue
Sl Al 2ud cud 3l v wsai
% o Breami W sl wont
& et £3diwa a8 stellz sy By
R 2k, (10) % iz ¥l Raran
wiy o el e oqzdi- wel
e b e e

wen W2 aiagg ; | 1::{ a;;fl i}i{g
Wy Gof quL (A o sy
o € . el el

;ﬁdtltqﬂl? Hi &:t N g@cloﬂ Q’é?] I‘é\?‘ a0l %r:n '*ifliat

aou-L e sie ud B T g

a-tl Rar sJl 6 Al e g Sl \?ﬁl ::?15; l:{:f

‘."tili? audl ogfius T aud gl 4

ot gﬁ‘“&:ﬁﬁ?ﬁ () ot waflaeons . usuet ©. w(R il o wel), s

ity 3}1 1 rllaw'avu ALl % wlad af B adl % wied  avued uga wls €19l we ud

Q}m i i, %:Lf'l{&trtt\‘}, o Pl G, s 5’} ofdiadl 3+l AR U4l eUR ouR MU

iy s oA et B Ry und AAWRY (5 et d ddl wu w2l

slaaa.dl, dwAdl sldxA
adetis svdad Soadl séma
st 22081 w0 9830 G ol
wxauldl Weol ez 1y B4l
el @AY MeuHy s b
Syl 4 e Melled Grizaifiles el
5% Adh udl wATn 6! it dl
L STl @udl et B 3 wudl
33l dlousil wess quge sl
vz sl Sl W W SR WA
20 w2 widl. (3) yaus sddl A
staidl ol adel ardlui 3B
sudl, (2) lladiad Aazzsam
530 qauel w4l Aue s394
ojrrpe el Wiz 52 530 (3)

Tyl 58 amd, seedl

9

Al &

Bua- s~ sinda dlu ed Gl
sl [Rdl wan gq 3
RaEL.

» weryl 2!

& UfSicas 9 &5 vigaumad]
el el el Ml Wit
3 gl R;%F ea-l i 1l
s et Rend] wBfu 20dA =i
Reurllaiicl sudl. H2d o [ uat se
Ul a0, Riad wen, sz
alid, et wliie=s wule-u
wreunidl addl wyeona-l
HiAtesR-l 2T B, 2% gfz -
s uvll 2L Adend ‘afificua’d
M}{L’m sug.

TLaL L . .
&cﬂsw vz ¥ rdla 3\%3
aizgfs wio [* gl ¢
AN ML e
Hgcyds Wix waidl. -uzsdl id
ol quolialiedl cuelln gy aksiiy
e ! Sl Adl
el well 3 e ddalis Awgdan
A A A omefla Bdike sl
aldrrqie el weallz- Al vt
WSt wtsal-wt woudl dal. s ¢-
st bl BuSidl ey @anoy
Wit w9 afial. ¢ A el
B sldy diRadl 1ses edl!
saseRsll wirnasg v SR Hisdl
A sdaual 3, wellll sen adau
s 23l 9, el ausdasia
o, o diedla adranl 2da
ottt wlare aead] o el Bl
A wall o dy seall, SRR
anlbiyz we Willz ge qqarllafl s
A vigepetduedl dieda areunive
Bt ML o
il il A e Raellsia adq
Wil yRaEin diepanl wudl wha
wxmaa i v ‘wdl N 3a sl

A compilation of Prof. M.D. Desai’s works

Continued...



-
-
A

Water Resources, Floods and Sand mining in Tapti at Surat

2002-08-19

AL

W3- $4- Sadd dly Fedl Glal
g [l wst el sl
L.

2wyl 23!

& s w1 565 vigamal
Vel MR el AL sl
EILThE] MRy AL AL el
M st [Aegell w1 ol vt
enellotin sl Hzd o ARyl s
Al B3R, Bea wiaq, wazwy
B, el weiiogw suliq
wrquidl wddl dyesiaqal
llesR-L HUE 8. w0 % ol o
LUEI RN B S TRETIO PR
1l s31q.

d

el ], e i we 4R Ay
Bl o wBaRel Yadl ad)”
el 40! visquanSeani wedl A4n
saudl Hedal way 4 gaidl
el uat Rzida! yel S 2y
wle el 5 20 ey 590 audl
B! i et el oft and] Gogzud 2
Al il 53] a0l well! we
252241 BUKREHI WL 3HA 2L &
w4l g2 well! guaidl andl a8y iy
ol €2l vl A el s ! s
At g B deun g edl! ym
eisetzmt el suill udluy! i i 2u
o41% ‘eiiell, opudl’ ) ot @ity
Ay @l zeauBasid

1Al 432

AT o e

X

w2 ol waoflon Yoot St
9 ouuid ws Wl ¥ €lne w2
arast-ll e wsll! wasll vz Sl
PO gl vl BRI Nl Wi
530 @0 UL sl A gt b oy
el R+l aug spusi wa
el 2t A AU AL weit! Wit
dlrati yaamL ous 4453 qul
Barel 2eudl a3s yaaw w
ARl gett! all suisll aiy €28
el A gz 4 diella cudd viae
g ol WRad edd e,
R AE R ol el
Ul el op sl v 3wy
W el wEar aedin adl

Drial
wflzze w2l
iegls udioy
Tl ul

* ardlui 3o azaudd wisll-l A swd 2907
* ardlul 2udd HeyR 4 Yriiad- aard asud?

ysui i s vidly
Uedld Teni goadl
Gusdl, ayl wa-l
! g ud wq? widl

sy Wiz udidl. Lesdl %l
. tafaefill cuella st adain
A wwidl! alfifSicna- =il @
Heitedl 3 ue dwfs Syl
U4 At A Mmellel Biciie sl
Rt 20l vaalla- ol iz
st wsaru Pudl @, aese-
2HL Ml 2ddl HEOR |
Hiel w8 §9 afal. ¢ A uud
ML S8 dlRa-dl sew edl!
12l AWMU MR SIRUTENER!
A sdayel 3, el o g
Woygul ©, IaMl Auslasia
wadl. o ddly sl 1dal
aeit WReanen wuoad] 0@ @i Gl
it vl o snsil. slam k
MM YR e idls g2 qqar-ll @l &
et esS-A4 -l el - wet
el 6 amal. Spdl yaEL ¢
A Wl A R Redlaid ad
dla B e wdl 18
weaqal sl yeL ‘ad] idl 3a 54

el W39 2Labael MUAE - R3] DA
sll waeus sl v ouda{i-u
e zentRadl Rl g,
U3 Iz, W Al s w3l
SR A ol dz 2y wil!
Wil dreat SHoud Rewei wids
wiedl Renedlo Rd - sz dz-uu
Reefad eqr. d¥ 5 Adl wen
L o @9 ALsR daey
oll etzel 2 9 A! diy Rak Gl
iR oAt 181 Al ! .
el slaa w28, udel dsadlqi
o=l ol szl 2 edent
HUYAS AHSEL WA B oMl e,
Ut sl vl ais-ui o9
YRR g Hid, el d Ads
2 9! S04 M, M A ! il
S5 [Raw o aclelwell. sodi ey ws bt
arqal Hid W <RuRA! »i qelag
sl uRaRiet A A Hizieusd
flaous 58 “*di v on @ nal
€ Wt AL 92y R wflu o 2dlg.

Vel 2L B3 A vt uedll qe
axt izl wEar-) agull 52 b 5
Al g w3 ! w2 aae
il S el el v !
Yot o adal! w59l B Yo
Rl 2425 o aell. Yet Gand uedl
o el (et wide el
Wel wasdet! wuaid wdl aed iz
243 AL YA Nl e Bled] qid)
5 aaz 4dl ol! el g o wa
af! :

‘o usl ed wmL Asud?’
rueud Wl 58 8 ol Ma wx
e wa! sz Jadd spedl &
wadle 97 @3 ea el widl! ey
L Mudleu Reeol s ol
dlzeud ol aia st aeuss
218 a3l cteedl ulie! widiel oes
Am{l, WAL WL sl Awud
S vefl wiell 2] Ay wl
AR AL Al A B bt Bigsl
yae|!

'

A compilation of Prof. M.D. Desai’s works

-
T W E W ESEEEE NN RER RN N NN ENN - =

131



Water Resources, Floods and Sand mining in Tapti at Surat

2003-07-24

2d, %awz Gua s =¢~t. f ) i
el w m(u@y)mm el m&x—: w&

egx I
Hedl Wi‘“&‘i

3d 'Q{_

Ut "(f‘l N a0 s?wq%ii g2 ol il Al
ﬁmﬂ Mwn{m&&ﬂdgm—

%mﬁﬂﬂw mﬁmtu maﬁmﬂwé
e et Uk 6 593 w&v
25 «Lt&li%umwil el
a4 did, dl ard
Wyl Rasvesdl sl die.

4 G0 et gl

q M 24205 WS R HruL AL
AR ‘e’ Y S uR s

. h. j b ‘1

w&l&.-;d@-ueg“

4R i A%
Bt

aa-t“t ':“_"-_g;at @touam Asall, 2oy

.;

Qullui g fﬂ%l@m;

3ol el

&am&@,i{é%m A
Rudasazud. '
aqdi‘s'ummﬁa,mmm

fls  dul vy aonddl s Bauud
W: Rzl 3 didit e wellioifeus
: .\m:llmwwwww&%.;
mmawmﬁmw 3 6l

&qr;mfﬁ&m&ﬁ a3y ﬁatw&i il

B, 34uct (43 Lgeiy o a&uwﬁ v ({31 i

- Agaqpazelia @&V&m&eﬂ
d;ﬁ. Nl ;Mqﬂﬁ m M

A Rl
L daliod G4 & 3, 4P G
el el spied]l wisll «{&m i afl-

- Aag Aoz In v G 3 .

132

A compilation of Prof. M.D. Desai’s works



Water Resources, Floods and Sand mining in Tapti at Surat

2003-11-07

 wivie (S #icen uidae ayvvaia s

Yoy :

eircdlAal YAosend Wlaion
108, A%u W, idl [yld dla- sugi,

Sludlnans, 4y,

A3 — 3004,

a1 @ (03%1) 21330
Heudd : ceauy 10331

2. of. W5 303

WY

[enfuridior Yoirzis wdlain

e/3ve, siell Qea-uy

weRa-dl R adlui,

S A, Y — L0043,

A : (0251) W30
W5l

Buuyui :

azdlda dhcis
L8Rl

A : (0200%) velov

Alcidlel vdd
wolid.
84 © CUEL 209U

251G AlsAl
Aaidl,
A4 1 YEIS UEY03
) —
H#oll :
vallclot Aaadas
ABafby, xucae
81 : (09e) s53¥sye

HlotiGlat 26
[danaz,
94 : 230800

Aen gaa1ef
adleat.
-t & 2UsWOR

GligiQlal uda
" dR.
il : (0R5¢%) cu909

eirdlQd ediE
Y2,
a4 : (0354) WsUsY

Ao alvisdin

sdle.

A @ (ur5R) Y$F30,
¥R

HoiRf] :
aylQlet vy
8% Y.
i1 @ (0251) AIUFI

T
i
Hier 41y L)
Si 'wg&,m,.ﬂ?
m 14
”2"!.?"\5}{? ;:733 "T“Ii:‘sf-qa —\—‘1:‘_)\32 '35'1623:') ;3}1%-;)@3‘ L 3
e =W - ; ~ =
&*zwf- Atgie] O -2 Do T, =Rer3wr O P22
7 oy i ; '
i')‘“rtneq thia 5?'-\'? ‘W)-hn 2.;-»;2-,) {,,3
g
i IS
C i ~ el yramwe
b R D *‘:) Yo7 Jasi 2y M
~ L1 b =
24;@.42?? 2_‘;\' ey G0 4l 2nv312
o - Farey A
Myif]  ayagaual Himwnf ER T i
Ce, iz 6‘{3& QQ"‘{Z 44] Rnw e
. 5 s .
Uigezy ] Zqza Qenuz ), 9N o
- - : LS 2nuen Ay
53\-524: “J;E ‘ﬂﬂerﬂ 2.-’1“"] M’iq e En i ;2: e o
. ? L 7T fhyé
Zvnmam  emop 2] 2w ) Mu 7
Pk Ot i omada] 2, et A ¥y ARSI
3113' z‘j}’i
Ayl ﬂé%‘i;\ f’?&(’} ‘imﬂ z]]m?‘l r

?«; T;rn(tw "r’-ﬂcu Lyt .y

M W

')J;Tgl""_? 2\ g

A compilation of Prof. M.D. Desai’s works

133



Water Resources, Floods and Sand mining in Tapti at Surat

134

2004-01-16

2 Attt -

i, Si. udmend ). Eane
€. 9} Yleruiell doraid)
Bigsemi @ Ru )« Ra))
Hnaeh2) e dera
ofzei2 Hid] A wiellof
MU Hidell AV ST 18l
A 2i9) 2mla e Wic2-
2l 2Rt cAvRAlct

AR 1Mo uHw -

afdcidNe R1IRE

Hiotolfl2t Rier 20
HEeR

2 uaist ciflw -
9€-3-300%, YscliR

242 -
oY) 3-00 5Q@IS.

sfl aials fGouo Smach Hso, widls
2a. 8l 2nvlisaia ena A2 2. 20 AeHVIAIA Mb
2Hv21i6t HIOW

© CEIETD

Yo eussil/od sl

Al s (4. 5. W dufdd . wmsllsaa i au
R AHHAA WS UMM o AaH cvdi S 4ol sifeg,
UL MG AX U WEAASHE AL 1 £-1-200 % 3% Yhaid
Ul 3-00 Uiyl ey .
GuRset w3l GulRad a1 213 vyl wilE s (w8,
wuu{l GulRafd wsdodd wiues (assl.

-t [owinsi :-
ol vifuerond e sl eaiRneig ude Wi 8l Jusend uda
ol sll sll cuogend e -Guwy s uiefsll

all 24.20.61825¢ aal

il wals [@ens Snavil vsa, aidls s iR s

f IQ?: ’ gg -

Aua Bz aredls. 32137,

A compilation of Prof. M.D. Desai’s works

mgww(mdnm/{ L}ﬂmﬁ‘-“;{/ ;)g,-m Ap



Water Resources, Floods and Sand mining in Tapti at Surat

(
~

. TECHNICAL REPORT ON PREVENTION OF
iVEGETATION / FLOATING MATTER ENTERING |
IN WATER WORKS IN RIVER TAPTL

Dr. M.D.Desai,
l EFGE Consultant, Surat,
l
|

CLIENT:

| 2" January 2004 SURAT.

e = e e . e —

Surat Municipal Corporation,J
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LIST OF FIGV/RES

Fig.1: Unique Survey map,
Plan of river near Katargam intake showing:
a) Deep channel below RL + 4.0 m,
b) Silted hard bunds with top RL above + 4.0m (No185-226 Bunds)
¢) Location of Amroli and Utran bridges,
d) Location of intake well Katargam about 300 m from high bank,
e) River regime & flow.

Fig.2: Chetan Survey 2003, contour map of sector near Water Works
Katargam corrected for the plan length of intake well. Note high
level profile + 4m RL upstream of Amroli bridge, 100m deep
channel, shallow ponding (less than 1m water after monsoon) on
right bank with wild grown Hydrila pond.

Fig.3: Typical cross section of river near intake Katargam Water Works
showing well, intake gates, profile on banks, deep channel, FRL,
Pond & draw down level observed. :

Fig.4: Plan of river near Katargam water works showing
a) Likely zones of deep mining / dredging,
b) Change in flow of river channel from Utran.
y !
Fig.5: Typical intake well structure with multi level intake valves as
illustration of need of more than 2 opening at each level & 3
different elevations staggered in plan & elevation (design velocity

0.15 m/sec)
Fig.6: Submerged intake — Rock fill timber crib type.

Fig.6A, 6B: Modified schematic sketch for Katargam water works to
improve performance: Two alternatives.

Fig.7: Typical dry intake tower with designed adequate part opening

(velocity 0.15 m/sec) for connecting to lower intake part of present
well.

Fig.8: Twin well type intake.

Fig.8A: Tentative schematic proposal for the Katargam well to eliminate
clogging.

Fig.9: Caged shaped intake abutting well for elimination of floating &
river bodies (fish) etc '

Fig.10: Figure showing traveling water screen for removing the suspended
matters.
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Soil Exploration,

Earthwork, Foundation,

Ground Improvements and

Water Resources, Floods and Sand mining in Tapti at Surat

Dr. M.D.Desai

Ph.D. [Civil Engg.), Fellow I1GS, MIE (IND.), MISTE
(Rid. Prof. Applied Mech. Deptl. S.V.R.C.E.T. Surat)

Consulting Engineer

B-004, Heritage Appt., B/H. Sarjan Sociely,
Opp. Ravidarshan Appt., West Citylitc Area.

Surat - 395 007. (Gujarat), INDIA.

other Civil Engineering Problems Tel/Fax:91-261- 2225686

Ref. No. :

"Date :

Technical Report On

Prevention Of Vegetation / Floating matter entering in water
works in river Tapti.

1.0

28]
o

(95 )
o

The job involved 3 sites Sarthana / Katargam / Jahangirpura W.W.
For each site, assignment was to:

a)
b)
c)
d)

c)

Analysis of Survey 2003 / Data of well / Site visit,

Pattern of river channel since 1994,

Alternatives to train river / Spur &

Preliminary design with alternatives for feasibility for vegetation
control

Detail recommendation on design / related exploration / data
collection.

The sites were visited on 31Y10/2003 and required feasible, physical
verification was carried out at Katargam well.

The river survey and contoufs available based on 250 m interval,
2003, SMC Survey do not tally with site conditions at Katargam.
Local & official observations were obtained from field staff. Troubles
due to clogging by vegetation was reported as critical in floods.

Based on the observations and drawings of well supplied, following
analysis is derived.

3.1

There is no massive silting near the well

3.2 The location of well is reviewed & shown on plan (Fig.-1 & 2)
3.3 The channel of river d/s is in curve & the upstream regime of

river is studied (Fig.-2). After change in deep channel flow
before L: 50 — R: 50(Utran)(Fig.-1), the flow channel u/s &
down stream is observed on the left bank (about 150 m). The
width of deep channel is 100 + 25 m. the deep channel is
at -3.0m RL near well (varified at site approximately by
measurements). [t increases at section 50 to —5.0 m RL and
decreases near section 60, -2.7 m RL (depth of water on an
average (10 to 8 m). (Fig: 3) The silted bar at section 63 shows
(5 —0.8) = 4.2 m depth of water on down stream. Section 44 &
42 shows depth of water is 4.7 m increasing to 7.6 m at section
40. Thus the channel in sector u/s & d/s of well is deep,
relatively stable and straight. The contour at RL 4.0 shows an
earth bund/ bar parallel to banks. This could be creation of
eroded mud flow from collapsed banks during falling levels of
the flood (RL 9.0 to 6.0) or creation by sand mining operators.
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This section is prohibited for sand mining after 2002. (Fig: 4).
Before 2002 heavy hydraulic sand mining was practiced in area.

The river width between banks, as per survey data is:

Section Bank to bank width in (m),Survey 2003.
" Before Section 39: | 800 m ?
42-44. 900 - 970 m Down Stream
44-67: 1520 — 600m, Katargam well is between|See. 45-46
67-75: 700 — 1000 m ,
‘L Up Stream |

4.0

5.0

This widening of regime of river and subsequent lowering of
banks may be influence of past dredging. The section 40-46 was zone
subjected to mining / dredging. The present deep channel was fairly
stable. The Fig.-1 shows a wide area to right (RL +3.0 to +4.0m) is
shallow pond with hydrilla / vegetation growth. During floods this
hydrilla floats & finds entry from top intake opening.

Prima-facie the present river regime does not require any river
training (till some changes occur in regime).’
'

There will no immediate benefit from river training to divert water
towards intake well. The bungds on right & left bank above RL 4.0 if
stabilized could provide (a) Space for sedimentation (b) Isolation for
the hyacinth killing process by drying / chlorination etc. Some
alteration / breaking / filling may be required to treat pond hyacinth
& flow to intake well.

The data available for the well as per the drawing:
a) Diameter of well: 11.0 m inside.
b) Wall thickness in bottom: 2700 mm
¢) Top platform: 18.275 m RL
d) Bottom of plug: (-) 10.35 m
e) Water intake opening are one each at,
BT e +1.25 to +2.75m = 1,500 mm ¢ (Gated)
g O +6.25 to +7.75m = 1,500 mm ¢ (Gated)
f) Bed level on stream side observed RL: (=) 3.0 m
g) The intake RCC well 2700 mm thick has been provided with grill

of steel bars with large openings. It was reported that a trash rack
during floods gets distorted.

Capacity: 225 MLD or 9,375 m’/ hr or 2.6 m*/ sec

5.1 The baffle wall RL 0.75 to RL 8.75m is 6.6m long constructed
as a part of well. It only serves to protect pumps from flow.

5.2 The pumping operations as explained by operator is max 2
pumps capacity 2800 m’/h & one pump of 1800 m’/h running

A compilation of Prof. M.D. Desai’s works




Water Resources, Floods and Sand mining in Tapti at Surat

for 24 hrs a day. This would mean a supply of 180 MLD.
Considering 100% rated efficiency of pumps. The water work
has design capacity of 225 MLD.

5.3 The flow condition into well during normal session of Dec to
July will be working at FRL of weir 4.5 to 5.5m RL.
During the releases from Ukai upto 1.5 lakh cusecs
(4200 m’/sec). The operational reservoir level will vary
between RL +5 to +6.5 m.

5.4 For period of flood i.e. level more than 6.25 m of flood the

well is supplied water through upper opening. The obvious

i result was trapping of floating matter in the entry port. The

--!'-----:u ;/ problems of non-operation of lower intake opening during
| floods have not been identified by SMC operator.

After water level of the pond is normalized to RL 6.0 &
below, only one opening can function.

I The floating bodies / plastics & plants had clogged intake
every year in past. The problem was to arrive at cause of
clogging and remedy problem.

6.0 Hydraulic Of Flow:
The very preliminary analysm usmé submergea orifice flow formulae:

........... (C.E.Hand book, Khanna, 14/ 11)

Q = 7400 m’/hr say 2.05m’/sec,

C = 0.6 (assumed),

A=176m",

h = Difference of water surface each side of the orifice,
h=10.19 m. (Computed)

This will mean a flow velocity of 1.93 m / sec. Field test of
running the pumps and measuring the draw down by crude
measurements showed a draw down of 0.68 m. This would mean a
velocity 3.6 m / sec.

This could be due to,

a) Coefficient ‘C’ for a conduit of 2700 mm wall concrete for 1500
mm ¢ gate could be much less than assumed

b) Effective area of opening could be less due to clogging.

In any case drawdown occurs and the velocity expected will
be more than 1.9 m / sec. (could be as high as 3.0 m/sec)

7.0 Permissible Velocity:
The permissible velocity of inlet should have been less than
0.15 m / sec to avoid trapping excessive quantities of floating
materials, sediments, vegetation or fish. This is standard practice for
reservoir intake. The approach velocity for water screens is typically
0.3 to 0.6 m / sec is used in practice depending on site conditions.
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As per Justin & Creager’s formulae, the limiting velocity,

V <£0.12,2gh h=0.68 m, V=0.44 m/sec,

If it is exceed it may cause the rack structure to vibrate & even
collapse. For eliminating eddies & vortices the limiting velocity shall
be 0.3 m/ sec, as per Mosonyi’s Practice.

Thus in case permissible velocity is exceeded in the present
design by providing inadequate opening for inflow from reservoir.

Even allowing 0.3 m / sec velocity the net opening for Q = 225
MLD, 24 Hrs continues pumping, will be 8.7m” (Provided is 1.76 m i
Typical design computations for well are illustrated in Annexure-I.

8.0 Recommendations:

8.1 There is need to increase inlet openings providing net velocity of
0.2 m/sec. For a 225 MLD capacity (2.6 m’/sec) normal area will
be 13 m’. Providing screen obstructions a 2.4 m ¢ x 3 Nos opening
@ RL 2.0 is a minimum need. This 7.7 m’ arca will cater for 150
MLD without getting floating matter obstructions. (Annexure —I)

To get 225 MLD capac1ty 2 additional openings above 1.5 m
RL and below RL 4.5 will be required.

o Though not impossibley cutting 2700 mm concrete and

j e *7" providing gates is specialist job. Agencies associated with such

" e job could be invited to give feasibility report both technical &
i economical. Fig: 5 shows typical multiopening system.

8.2 The alternatives is to provide a submerged crib type intake using
pile toe wall with gabion stone fill designed such that thc flow of
water will not attract floating matters / hydrilla. The water flows
from radial & vertical directions. The collection of sediments if
any on top could be jet washed / manually cleaned. (Modified
version of Fig: 6, 6A, 6B)

8.3 A third alternative is to provide intake structure (pier)
... (Fig: 7 & 8) designed with openings for permissible flow rate of
0.15 m/sec and connect it to well inlet of existing jack well.
Hydraulics of the flow into intake structures will eliminate
clogging and attracting floating objects. The inlets will have gates
as well as screen which can be brought to floor for cleaning &
relowering. This structure will have to be planned for critical
buoyancy. The flow velocity below RL 1.5 m is negligible &
hence foundations depth needs not take convention scour depth. A
typical line diagram for study of feasibility is shown in Fig: 8A.
The structure will be constructed as well or diaphragm wall. This

well can be planned for submergence in floods higher than RL 9.0
or 10.0
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8 4 Providing cage shaped jackets (trash rack) around intake similar
to Fig: 9 can be examined. This can be combined with traveling
water screen typical FMC corporation system (Pg 173 water
supply by McGhee)

Screens are used at surface water intakes to prevent entrancc
of materials, which might damage pumps. Screens have openings 6
mm or less and thus excludes leaves, twigs, fish etc. Typical
screen supplied by specialist firms as shown in Fig: 10. Specialist
firms / consultants for such arrangements can be contacted. The
study of size of weeds, hycinth or Hydrilla may be surveyed and
approx. density will be advisable.

8.5 For the growth of hydrilla sewage from villages shallow ponding
of water are preferred environment. Fig: 2 show vast right bank
stagnant water probably fed by sewage from drains from right
bank. Such shallow ponds can be isolated from stream and treated
to kill growth. (Dr. Karia, Rtd. Prof.SVR may be able to take up
studies systematically.)

8.6 Survey of sections below RL 9.0 from Amroli bridge to 200-300 m
down stream showing contours and dykes drains well position &
positions of piers of bridge Amroli & intake, bank profiles etc will
be required as the extrapolated section & available plan are
inadequate.

Dynamic cone tests about 50 m c/c from well in east, west,
north & south and one or two points on earth dykes + 4.0 m RL
will be minimum soil exploration to study bed stability. This is
recommended to be completed along with survey.

8.7 The summarized data of a completed well (not a planned) with
actual details of openings, gratings bed levels around, pumps, rate
of pumping, draw down with %, ', full rate of pumping is
desirable. The data of dates, FL, etc on which operations become
critical will be required.

8.8 Examine feasibility of drawing water by drilling horizontal bores
through wells between RL (-) 10.0 and RL 1.0 by contractors
executing French wells / tunnels. This may be alternative to draw
water. The surrounding can be provided with gabion loading.
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Annexure - [

i

e 1 ¥

B el £
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1.0/ DESIGN OF INTAKE WELL:

1.1 DATA:
Data assumed which ever is not available:
* RL of river bed near well: (-) 2.0 to (-) 3.0m RL (2003 Survey)

= RL of river low water level @ weir = 3.0m (Assumed) -
= Normal water level post December to June = 4.5m RL
* RL of high flood level = + 14.0m(1998 flood)
* Population,served by well say 2 million
= Daily demand = 260 MLD
* Design capacity of treatment plant = 225 MLD (actual)
=  Pumps provided = 2.6 m’/sec
= Pumping rate = (2800 m*/hr x 2) + (1800 m’/hr x 1)-
= 7400 m’/hr for 24 hrs daily
= (7400 / 3600) m*/sec = 2.0 m’/sec
= Qpening for intake, 2700mm(Actual) ne e s
Conduit ............ 1.5m ¢ x 1 No, Area = 1.77 m*>
= Q with negligible drawn = 0.35 m®/sec i ( \ J~
T - - <700
(Permissible velocity = 0.2 m/sec) . Vo
* Head created to draw Q = 2.0 m’/sec ' ¥MM__9,_}l5?1._, —>

Q=CA/2gH o i

C = 0.6 (Assumed) - J |

A=1.711m
J2gH =4.43VH
Q = 2.0 m*/sec

H = (0.425)> = 0.18 m, v = 1.88 m/sec
= Velocity of flow 1.88 m/sec against permissible 0.2 m/sec
* TField test run shows 0.4 to 0.6m draw down (approx).
The velocity at inlet > 3 m/sec

1.2 DESIGN CRITERIA:
* Permissible Velocity through screen openings to
(a) Control floating matter (b) Safety of screen,
Gavg s1c is 0.15 m/sec to 0.2 m/sec .
P238 o Well size diameter, D = 11 m
\WelerSuPP7  Water level RL 4.0m, Bottom Plug RL 10.35m, storage = 603 m’

1.3 EXISTING OPENING:

There are two opening for intake above RL 1.25 & 6.25m, 1.5m ¢,

® For all practical purposes from the present intake well under non
flood days, with net opening < 1.77 m® safe pumping rate would
be only 0.36 m*/sec (against requirement of 2.6 m°/sec)

1.4 DETENTION TIME IN WELL:
There is hardly any detention time in the jack well, capacity 603 m®
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2.0 CAUSE FOR CLOGGING / ENTRY OF FLOATING MATTER:

Thus the well for effective use cannot draw more than 0.36 m’/sec
without entrapping floating bodies including fish and damaging the
screening bars.

3.0 SOLUTION-1I: ‘

Making opening wider or adding more intakes could be examined.
Prima-facie it sounds very difficult and economically infeasible. French
well contractors or special construction agencies could be contacted for
feasibility.

4.0 SOLUTION - II:
Providing a new jack well.

Design arca of openings = (2 m’/sec) / (0.2 m/sec) = 10 m’

OR

4.2

Q = (225 x 10%) 7 (10° x 60 x 60 x 24) = 2.6 m’/sec,
Area= (2.6 /0.2) = 13 m?, for design velocity of 0.2 m/sec.

Three tier intake for Katargam
Lowest at RL 1.2m to 2.8m, A=2m’ x3 Nos =6 m?
Middle at RL 2.9m to 4.5m, A =2 m’ x 4 Nos = 8 m’
Top at RL 5.4m to 7.0m, A =2 m’ x 3 Nos = 6 m’
Diameter of intake adopted is 1.6 m

FRL Combination ¢f opening

40mRL | Use 2 A level + 3 B level = 10 m”.

<6 mRL Use 2 A level + 3 B level = 10 m”

> Om RL Use 2 C level + 3 B level = 10 m”

TYPICAL DESIGN OF OPENING:

Normally 1.6m ¢ effective opening, area = 2 m” (screen 20

mm ¢ to make 50 mm x 50 mm mesh) = (2 m? /0.05) = 40 bars,
40x0.02=0.8m

Actual Dia=1.6+0.8=24m¢

Provide 2.4m ¢ opening with 20 mm ¢ bars screen
Total No of openings = 10 Nos, staggered in plan at 3 tiers

Design well for detention storage of say 10 min flow. )
= AtFRL 4.0m........... Storage 2.3 m’/sec x 600 sec = 1380 m’.
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Fig.4:

Plan of river near Katargam water works showing|EFGE CONSULTANTS .

a) Likely zones of deep mining / dredging,

Dr. M.D.Desaut

b) Change in flow of river channel from Utran.
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