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1. INTRODUCTION

Simly Dam is a constituent part of proposed scheme for
Bulk Water Supply for Islamabad. The scheme is being admin-
istered by Capital Develcpment Authority (CDA) of Pakistan.
It harnesses the flow of the Scan River by constructing an
earthfill dam at Simly and creating a reservoir with live
storage of 20,000 acre feet. The Soan River at Simly has a
catchment area of 59 sg.miles.

. It is estimated that the Simly reservoir would yield
perenially 24 million gallons of drinking water per day for
water supply. The potable water after filteration, would be
transported under gravity flow, in a 12 mile long conduction
main, to Islamabad., The filtration plant located near the
dam site, and the conveyance system consisting of a twin
R.C.C. pipe system of 39 and 36 inches diameter each, have
already been constructed. The investigations for the prelim-
inary design in shape of a Feasibility Report for the dam
project was prepared by M/s. Tecsult International Limited
Consulting Engineers from Montreal Canada. In 1970 for the
detailed designs, CDA had entrusted the job tD Central Design
Office (Water) WAPDA. Salient features of the Simly Dam are:

(*) Director Design, Central Design Office WAPDA.
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24 miles
2,586,800 cu.yds.

338,000 "
44,300 "

7 miles

421 ‘acres :
20,000 acre feet
8,750 " "
28,750 " s

10 DfEEt

263 feet

1,808,000 cu.yds
640,000 " "

322 feet
90 feet

32,500 cu.yds

84,900 cu.yds

211 feet
35 feet

16,700 cu,yds.

110 feet at crest
45,000 cusecs
39,600 cu.yds.

6 fect

570 feet

44 .5 cusecs
1,790 cu,yds

5 x 7.5 £t.
432 feet,
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2. - INVESTIGATIONS
Thegeologyofthedamsi;ewasmplpeéonascale

1" = 40 ft. which was further supplemented by detailed mapping,

showing the wvisible discontinuties. Refer to Geologic Flan

Exhibit No.1. " '

During the preliminary investigations, 47 hﬂre-h:-les,
totalling to 3,150 ft, of drilling were made out of which 21
holes amounting to 2,871 ft. were water pressure tested. 1In
1969 nineteen bore holes were drilled to confirm the rock
formations, and their characteristics.

Two hundred and twenty tests pits were excavated for the
exploration of Simly plain and Tamair valley borrow areas.
Tests were carried out for the gradation analysis, Atterberg
limits, dry density, optimum moisture content and normal
moisture content . Shear tests were also conducted on samples

from borrow areas for determining cohesion and friction angles.
3. GEOLOGY

3.1 Stratigraphy

The damsite is underlain by sediments of Chingi
group of formation of Siwalik (Middle Miocene) age. The rocks
of this formation consists of alternating beds of sandstone,
siltstone and claystone, 'i'hq layers of resistant
sandstone form sharp ridges and are separated by depressions
formed due to erosion of soft rocks which also include friable
sandstone,

Upstream and downstream of the damsite, the river flows
along the strike of the formations however, at the gorge, the
flow of the river wveers sharply and a canyon at right angle to
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the strike of the formations is formed.

3.2 Structural Geology

These rocks have been folded into sharp anti-
clines and synclines trmding northeast tc southwest. § imly
plain and the reservoir occupies the axial region of one of
those assymietrical anticlines. A

The rocks exposed at the abutments form the eastern
linb of the major anticline and consist of sandstone inter-
bedded with siltstone and claystone. The rocks have open
bedding joints and cross joints in particular on the left
abutment due to stress relief on the valley side, creep along
the claystone beds and flexural folding. This type of folding
althrough is a common feature where competent and incompetent
beds alternate but this secondary folding in the left abutment
area has caused opening up of the béddi_ng planes strikewise
and cross joints.

The strike of the rock formations as a whole is
approximately N40° E, the dips averaging 80° to 85° to the
southeast along the eastern limb of the anticline and from 50°
to 70° to the northwest along the western limb.

3.3 Joints and Fractures

The sandstones are cut by several joints systems,
one parallel to the stratification and two sets striking N40°W
and dipping 45° to the northeast, the other 45° to 75° to the
southwest. In addition to these there are also some random
joints, .

. The stratification joints are well marked and cause
open frar.:tures in and near the w iker formations such as
friable sandstone , siltstone and claystone , These joints

L]
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are, however, inconspicuous in the main body of sandstone. The
cross joints have been widened by weathering and solution near
the surface. At the damsite most of the joints and fractures
are closely spaced, opened, partly coated with calcite and.
occasionally silkensided.

Most of the claystones show signs of shearing and,
the partings are generally coated with chlorite., This
shearing appears to be very irregular in strike and dip. The
sandstone/claystone, contact is sheared and at places upto
2 ft. claystone at the contact is crushed.

3.4 Cavern

] A Cavern was found in the left abutment ridge,
downstream of the most thick sandstone bed at river bed level
aligned in the direction of the strike of the formation. The
height of the opening at the entrance was about 10 feet and
length 120 feet. The development of this cavern could have
been due to enlargement by stooping of a tectonic void. The
cave has beéen cleaned and backfilled with lean concrete,
plugged at its end,. '

4. SEEPAGE OONTROL

‘A study of the water pressure tests in bore holes
reveal that the rocks generally tend to be leaky (10-100 '
Lugeons or more at places) to a depth of about 75 ft. from the
surface irrespective of their lithologic character, The hich
losses in claystone can be attributed to the bedding planes,
bedding contacts and sheared zones. While water losses in sand-
stone as well as siltstone are through joint planes.
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4.1 Investigational Grouting - ,
Atestgroutmgprogra;fﬁe along the dam axis was
carried out in 1971-=72. In all 53 holes were drilled and 473
water pressure tests were conducted. The results of permea-
bility are shown in Exhibit No.2.

The depth of holes was of the order of 100 ft. but
holes 146 and I55 were drilled to a depth of 150 ft. The area
between the holes I-1 to I-7 on the right bank and I-35 to
I-38 on the left abutment indicate moderately open rock
' conditions, (permeability 1077 to 10> cm/sec.). The area
in the river bed tested by holes I-8 to I-34 indicate tight
rock conditions permeability 107> to 10~} cm/sec. Holes
I-41 to I-51 present severally open rock conditions,

4,2 Curtain Grouting and Blanketing

It was considered that clay blanketing will be much
more effective and positive method of seepage control than the
grouting.As the rocks are steeply dipping and the rock over-
burden above the grout holes is not substantial, consequently
it was not practicable to grout the rock effectively., On the
otherha:ﬂ,theextanttcwhicﬁblmﬂwtmybeextenﬂedonﬂm
left abutment is limited due to the presence of the diversion
tunnel as well as intake structure of outlet tunnel. Consider-
ing these restraints, a three row grout curtain perpendicular
to the dam axis was designed to arrest the flow of seepage
water alﬁlg the strike parallel to the dam axis so that .'s'.anaaepa.qeJ
water should not find an easy access under the impervious core
of the dam. The grout curtain was placed in a cut off trench
at section 9+20 perpendicular to dam axis joining the two clay
beds CL-I at RI~2140 and CL~-III at RL~2270.Exhibit No.3.
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The spacing of the primary holes was kept 10 ft.
based on the experience that about 5 ft.of the area around
the hole could be grouted.

The grouting has been done in descending order of
10, 15, 30 and 45 ft. stages starting from the top.

The depth of holes is of the order of 100 ft. which
meets the criteria of B 4 75' and also the observation that

the joints were open upto a depth of 75 ft. The grouting
has been done under gravity flow.

The water solid ratio and grout mix was varied to
meet the characteristics of each hole and each stage of the
hole as rewvealed by the grouting operation. Where cavities
were encountered, a mortar grout was used,

The grout consumption in Row A and Row B ﬁptc Stage
IIT was extremely high in particular grout holes A4 to A6
and B4 to B7, the area underlying the claystone bed CT~IT.
The maximum grout take is of the order of 374.48 cft/foot,
However, in Stage IV in both the rows the consumption is less
than 10 cft/ft. except in B-3 where the grout take is 14.05
cft/ft. In Row-C, the grout consumption is relatively much
lower than Row A and B.

4.3 Cavities and their Treatment

The beds in the left abutment in a limited area
have undergone secondary folding in the form of flexure or
anticlinal bend. This resulted in the opening up of bedding
planes. These open plahes are noted at many i:rlaceﬁ e,qy,
foundation of intake tower, approach channel of spillway, cut
off trench and at several locations in the abutment,
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Wide open cavities have been encountered on the left
abutment between el. 2165 to 2205 in a 40 ft. zone in sand-
stone underlying the claystone bed CL~II. A total of 42
cavities have been grouted. The cavities consumed high grout
take. In a cavity the grout take was of the order of 30,500
cft. Keeping in view the above open conditicns in the left
abutment, it was decided to tremie grout all the open cavities
which are exposed during the abutment preparation.

In the light of above condition of left abutment
i.e. wide cavities, open bedding and cross joints in order to
control seepage, a drainage arrangement has been provided down-
stream of the grout curtain.

5. DRAINAGE GALLERY

The deéign.envisages an access adit cum drainage
gallery at right angles to the dam awis starting from 312
feet d/s of the axis at Station 8+40 elevation 2150 and
terminating at the centreline of the dam. Ancther adit
(side gallery) has been excavated through the gallery
20' short of its terminal point. The side gallery
runs parallel to the dam axis and extends upto Station T+20
The total length of the horse shoe shaped galieries is about
432 ft, and finished size 5 ft. wide and 7'-6" high at crown.

Access adit and drainage galleries have sufficient
number of drainage holes. The holes were drilled 8" in diameter
and provided with 3" inner dia well screen. The annular space
was filled with properly graded filters, The drainage
arrangemcnt has been shown in plan and section in
Exhibit No.4.
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6. DIVERSION WORKS

The diversion works consist of a diversion tunnel,
upstream coffer dam and downstream coffer dam.

Diversion tunnel

The tunnel has been constructed at el. 2110 of
diameter 35 ft. concrete lined and passes under the spillway.
The tunnel will be plugged when impounding in the reservoir
starts after lowering of stop logs.

Upstream Coffer Dam

The upstream Coffer dam has been constructed upto
el. 2185 for the diversion of floods of 33000 cusecs through
the diversion tunnel. The flood peak for non-monsoon flow had
been estimated as 24,000 cusecs.

Downstream Coffer Dam

The downstream coffer dam was raised to el. 2130,
to restrict entry of water from the downstream end. The
downstream cofferdam will be removed after the construction
of dam while the upstream cofferdam will merge into the main
dam,

7. MAIN DAM

7.1 Construction Materials

About 2.6 million cu. yds. of construction material
was required for the construction of embankments. Some of
this material has become available from excavation at site but
the major bulk of material has been taken from borrow areas
and quarries.
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