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REHABILITATION OF GATES OF TAUNSA BARRAGE

SURVEY REPORT

BY
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26-K-II, Model Town, Lahore-54700 (Paklstan)
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1977.2002

No. NDC/ADMN/ |05
Dated: January 31, 2004

M. Akihiro Matsuda o - ' o Y
JICA Study Team,
for the Preparatory Study on the Project
- for Rehabilitation of Gates of Taunsa Barrage,
3rd floor, COMSATS Building, :
Shahrah-e- Jamhuriat
G-5/2,P.0 Box 1772,
Islamabad.

_ Subject:- TOPOGRAPHIC SURVEY OF TAUNSA BARRAGE

Dear Sir,

The Ag1eement for the sub]ect-ated assignment was recewed by us vide JICA.
Pakistan Office letter No. JICA/01-16017/ Admn/ 2003 dated Jan. 16, 2004. The
survey work was started at site immediately thereafter and the field work was
completed in the last week of January 2004. Survey Report along-with the relevant
maps is submitted herewith for further necessary action by you. -

With regards and assuring you of our best professional sérvicgs at all times.

Very truly yours,
For NATIONAL DEVELOPMENT CONSULTANTS (REGD J

Y.

(Engr.- Eama) _ : Survey Report

v

- Chairman : ~ as above (3 Sets)
RA/MH '
CW.C. to=-
L Mr. Makoto Takahashi, Deputy Resident Representative IICA for information -
(without enclosures).
Cs | : . ' _ s

=: (92-42) 5867773, 5860870, 5881709,
Fax: {92-42) 5869287

E-mall: ndc@paknetd, ptc.pk, {32-42)5880174 ’ -NV oo
URL: http: iiweb-lhr.paknet.com.pkindchollndex.hitm ] ; ‘ = iy
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1.0

TOPOGRAPHIC SURVEY FOR THE PREPARATORY STUDY ON THE PROJECT

FOR REHABILITATION OF GATES OF TAUNSA BARRAGE
Survey Report

Introduction

Taunsa Barrage is located on the Indus River. The major objectives of the
Barrage were to provide irrigation facilities to areas in Muzaffar Garh & D.G.
Khan Districts along with provision of assured irrigation supply to areas under
inundation canal system in the Muzaffar Garh & D.G. Khan Districts. The
Barrage commands a gross area of 2.354 million acres, out of which the
culturable area is 2.225 million acres. The Barrage was originally designed for
a discharge capacity of 1,000,000 Cs but due to retrogression the present
discharge capacity has been limited at 750,000 Cs.

The Barrage provides water to rive Chenab through Taunsa Punjnad Link for
supplementing the supplies required at Punjnad Head works which feeds
Punjnad & Abbasia canals of Rahimyar Khan and Bahawalpur Districts.

Taunsa Barrage has been facing several problems like heavy siltation in the
right pocket resulting in excessive silt entry into D.G. Khan canal and reduced
capacity, excessive retrogression on the downstream side of the Barrage
uprooting of friction blocks/baffle blocks and reinforced concrete, seals, rolier
assembly, hoist mechanism, end girders of some gates, hydraulic structure
and barrage foundations since its commissioning in 1958. These problems
have been aggravated with the passage of time. The Barrage is more than 42
years old and in some components, aging effects have tumed it to a critical
condition. The significant problems at Taunsa barrage are identified through
several piece-meal studies carried out by different experts and Consultants.

In order to find out damages to the ufs and d/s floors, glacis, stone aprons, it
was proposed to carryout topographic survey of the barrage in a width of 1500
meters and iength of 350 meters. The survey would yield to the preparation of
topographic map, cross sectional and longitudinal profiles as weli as a contour
map to indicate the damages to the Barrage floor. The survey would help in
appraisal of the Barrage condition showing the various damages that require
rehabilitation.

1 D:\Shafigue Awun\Tuuasa Barrage ProposaliTopegraphic Survey Section-t.doc




2.0

3.0

4.0

5.0

6.0

Scope of Work
The scope of work as outlined in the TOR consists of the following tasks.

» Preparation of topographic survey map of Taunsa Barrage which
comprises an area of 1500 m across the barrage and approximately 350
m along the river, at a scale of 1: 2000 and on A1 size (84.1 cms x 59.4
cms) sheet with the contour interval of 1.0 meter.

¢ Surveying of 16 No. cross-sectional profiles, of which 08 No. on upstream
and 10 No. on downstream of Taunsa Barrage and plotting it on A1 size
(84.1cms x 59.4 cms) sheet at a scale of 1: 100 vertical and 1:2000
horizontal.

» Surveying of 06 No. of profiles at specified locations along the river
through Taunsa Barrage and plotting it on A1 size (84.1 cms x 59.4 cms)
sheet at a scale of 1: 100 vertical and 1: 500 horizontal.

» Report on damaged places of Taunsa Barrage (Damaged Condition
Report)

e Survey Report.

Equipment Used
The following equipment was used on this project.

» Total station Sokkia Set 2C, measuring accuracy + (3mm+2ppmx=D) mm
¢ Topcon Automatic level
e Sokkisia Automatic level

Calibertion

The total station was calibrated prior to sending it to site and was found in
excellent state of adjustment.

The leveling instruments were tested for line of collimation error before the
commencement of field work and were regularly checked at site during the
field operations.

Reference Datum

A project specified grid is the reference datum for horizontal controls

For vertical controls, the benchmark established by the Executive Engineer
Taunsa Barrage on the northern edge of gauge well structure situated at D/S,
of left abutment of Taunsa Barrage is our vertical reference datum.

Survey Markers.

A total of 09 No. of controls were established at the project area.

A typical survey control point marker being a triangle painted red was fixed on
various parts of Barrage structure.Detailed description sheets regarding each
such control point are prepared on sample format provided with TOR and are
included in appendix- A to this report.

2 D\Shafique Awan\Tuunsa Bartage ProposaliTopographic Survey Seelion-1.doc
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7.0

8.0

Field Work Procedure

7.1:

7.2:

7.3:

7.4:

Horizontal Centrols

Horizontal Control were established through horizontal traversing using
total stafion and all observations were recorded in built-in devices.

The horizontal angle was observed on two zeros(Two pointing each
way) and mean was used in computation provided the spread was
within 20 seconds of arc. All traverse distances were measured in two
directions (Forward and Back) and the mean distance was accepted for
computation provided the two values agreed to with in 1;1000. The
traverse diagram is provided in appendix-B.

Vertical Controls

Vetrtical Controls were established through leveling and check leveling
process using Topcon and Sokkisia automatic leveling instruments and
leveling staves of quality. Good leveling procedures applicable to this
class of leveling were adopted and we aimed for and achieved leveling
and check leveling accuracy of + 2 cm ¥ K where K is distance in
Kilometers. Our start point was the benchmark established by the I&P
Department on the northern edge of gauge well structure situated at
D/S, left abutment of Taunsa Barrage, elevation 457.50 ft.

Topographic Survey

Total station was used to carry out topographic survey of an area 1500
m across and 350 m along the river. Al man made and physical
features were surveyed. The control stations established earlier were
used as reference stations occupied to carry out the topographic
survey. :

Cross Section and Cross Sectlional Profile Survey

The cross section and profiles locations were marked at site with the
help of ranging rods and flags. Spot elevations were surveyed and
recorded, on the specified marked locations specified, with the heip of
total station.

Survey Data Processing

8.1:

Horizontal Traverse Computation

The field data was down loaded to computer where it was processed.
The traverse computation is available in appendix-A of this report. The
length of the traverse was 3000 m and linear mis-closure is 2.5 cm or
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8.2:

8.3:

8.4:

025 m. This gives a relative accuracy of 1:143000. The closure was
adjusted and adjusted Coordinates were obtained.

Leveling Calculation

The leveling data was computed in computer using MS Excel Spread
Sheet. The summary of the computation is provided in appendix-A to
this report.

Topographic Survey Data

This was acquired in digital format on magnetic media and directly
down loaded to computer where it was processed for computer-aided
mapping ( CAM). The CAM was carried out in Sokkia SDR map
software and drawings suitable for computer-aided design were
produced as per project consuitants requirements.

Cross Sectional Data

The Cross sectional data was computer processed and computer
plotted.

Submissions.

With this Survey Report; the following data relating to Taunsa Barrage are
being submitted:-
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(i)
(iv)
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Topographic Map for Taunsa Barrage Site (3 sets)
Cross Sectional Profiles for Taunsa Barrage Site (16 profiles) (3 sets)
Longitudinal Profiles for Taunsa Barrage Site (5 profiles) (3 sets)
Location map of cross sectional and longitudinal profiles (3 sets)
CD-ROM (including above data) (3 sets)
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APPENDIX-A

DESCRIPTION OF SHEETS
OF CONTROL POINTS
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