


SUKKUR BARRAGE



The Sukkur Barrage: A Century-Old Engineering Marvel

Å Built in 1932: Originally designed 

for an impressive discharge 

capacity of 1.5 million cusecs, it 

stood as a monumental 

achievement in hydraulic 

engineering.

ÅBackbone of Sindhôs Irrigation:

This iconic structure feeds 7 major 

canals, irrigating millions of acres 

and sustaining the agricultural 

heartland of Sindh.

Å Vital for Regional Life: It remains 

crucial for both agriculture and 

urban water supply across Sindh 

and extending into parts of 

Balochistan, impacting millions of 

lives.



SBIP/S1 Work Program 

Year 3 (2025ï2026)

27 Main Weir Barrage Gates & Hoists Replacement
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SBIP | S1-Contract
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The Project

SBIP Component A: Rehabilitation of Sukkur and Guddu Barrage

Component B: Improved Barrage Operation

Component C: Technical Studies

Component D: River Basin and Riverine Area Management

Component E: Project Management, Monitoring & Evaluation

Funding World Bank, Government of Pakistan, and Government of Sindh

Component 

A

SBIP/G2: Rehabilitation of Guddu Barrage ïOngoing

SBIP/G3: River training works at Guddu Barrage ïCompleted

SBIP/G3A: Construction of TJ Spur ïContractor mobilised

SBIP/S0: Emergency replacement of 6 gates Sukkur Barrage ïCompleted

SBIP/S1: Rehabilitation and Modernisation of Sukkur Barrage ïOngoing

SBIP/S2: Dredging at upstream of Sukkur Barrage ïOngoing (via S1 VO-6)

SBIP/S3: Procurement of Dredgers ïBidding documents prepared

SBIP/S4: Desilting of Rice Canal ïCompleted

Sindh Barrages Improvement Project ïSBIP



Scope of the SBIP/SI Contract

Technology 

Integration

Cofferdam 

Construction

Hoisting 

Systems

Gate 

Replacement

This comprehensive contract addresses the critical need 

to restore and upgrade the Sukkur Barrage, blending 

historical engineering with advanced solutions.

Å Gate Replacement: 56 out of 66 original barrage

gatesare being replacedwith modern, lighter, and

moreefficientmechanizedunits.

Å Advanced Hoisting Systems: Installation of wire

rope winch hoisting mechanismsand automation

through ADAS Systemfor preciseand reliable gate

operation.

Å Cofferdam Construction: Strategicconstructionof

temporary cofferdams to create dry working

conditions, ensuring safety and efficiency during

critical structuralrepairsandoffering flood protection.

Å Technology Integration: Seamlessintegration of

cutting-edge technology with the existing historic

engineeringmarvelfor enhancedfunctionality.

https://gamma.app/?utm_source=made-with-gamma


Technical Innovations and Engineering Feats

Enhanced 
Gate 
Height

Advanced 
Hydraulic 
Testing

Utilization  

hydraulic 

modelling at 

Artelia 

Laboratory, 

Grenoble, 

France, for 

optimal design 

verification.

Å Sediment 

exclusion 

testing

Å Discharge 

capacity testing

Å Riprap 

stability testing

Attachment:

Final Report

Automated 
Operation 
Systems
ADAS

Implementation 

of automated 

gate operation 

systems to 

ensure precise 

and efficient 

water 

management, 

minimizing 

human error.

Operationalize 

in the final year  

working season

[2026-2027] 

Inshallahtallah

First -Ever 
Floor 
Exposure

Cofferdam 

construction has 

enabled the first 

full floor 

exposure for 

inspection since 

1932, allowing 

unprecedented 

structural 

assessment.

ÅRaising gate 

height from 21 ft 

to 23 ft for 44 

weir gates. 

ÅRaising gate 

height from 23 ft 

to 24.5 ft for 12 

scour gates. 

ÅAchieving the 

NWL of 199.5 

RL. 

ÅEnsuring 

adequate water 

supply to the 

seven feeder 

canals

Refer:

Design 

Calculations

Å.

https://gamma.app/?utm_source=made-with-gamma


Rehabilitation Works ïSukkur Barrage

A comprehensive overview of the crucial components involved in the rehabilitation project.

Electro-Mechanical Works

ÅReplacement of 56 barrage gates 

andhoisting system.

Å Replacement of 55 canal head 

regulator gates andhoisting 

system

Å Electrical system modernization

Å Control & automation system 

installation ADAS

ÅNew Standby power system 

rehabilitation

Civil Works

Å Structural strengthening of piers 

& deck

Å Overlay concreting at apron

Å Settled U/S apron at bays 15 to 

17 repaired

ÅOverlay concreting Baffle Wall 

D/S tail Channel

Å Rip-rap (stone dumping) D/S as 

per Artelia Model Study 

Å Bay 23 & 24 ïConstruction of 

new low height wall

Å Construction of New Buildings. 

Environmental Works

Å Environmental & Social  

Management Plan ESMP 

implementation.

Å Social & Health Plans HSPs 

Implementations

Å Solid waste & pollution control 

measures

ÅWater, air & noise monitoring

Å Plantation & ecological 

measures

https://gamma.app/?utm_source=made-with-gamma
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Electro-Mechanical 
Works



Electro-Mechanical 

Works ïOverview

Deliveringadvancedelectro-mechanicalsolutions

for critical infrastructure of Sukkur barrage,

ensuringprecision,reliability, andsafety.

https://gamma.app/?utm_source=made-with-gamma


Old Gate System at Sukkur Barrage

Existing Infrastructure

The barrage was utilized "Stony 

roller type" gates, which operate 

with a counterweight system to 

achieve partial load balancing.

Proposed Modification

The current scope of the S1 project 

mandates Fixed Wheel 

counterweight less system, 

converting the gate operation to a 

direct-drive, motor-powered 

configuration.



Comparison of Old and New Design Philosophy

Å Traditional Stoney roller gates 

rely on counterweights to 

partially balance gate loads, 

reducing the effort required 

from hoisting machinery. 

Å Though effective, such 

systems introduce additional 

loadings of 80 tons per bay on 

civil structures.

Å Alternatively, the counter-

weightless solution reduces 

the balancing load of 80 tons 

per bay from the civil 

structure, hence enhancing the 

structure life of the barrage.







Comprehensive Scope of Work

Design & Fabrication

Barrage gates Fabrication in Sukkur 

workshop 

Supply & Installation 

Lowering and installation of gate 

leaf

Testing & Commissioning

27 Hoist machinesFAT carried out

at HubeiWorkshopChina.

https://gamma.app/?utm_source=made-with-gamma


Key Components

Our electro-mechanical solutions integrate several critical components;  each meticulously designed for optimal performance and 

durability in demanding environments.

Embedded Parts

These foundational elements are crucial 

for structural integrity, providing secure 

anchoring for all electro-mechanical 

assemblies within the infrastructure.

Gate Leaf

Designed for precise water control or 

barrier operations, the robust gate leaf 

ensures efficient regulation and withstands 

significant environmental pressures.

Hoisting System

A powerful and reliable system comprising 

motors, gearboxes, and cables, engineered 

for smooth and controlled operation of the 

gate leaf.

https://gamma.app/?utm_source=made-with-gamma
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Embedded Parts



Embedded Parts
Old Vs New

Old Embedded Parts 

Comprise of F-Shaped casted member

which usedto providea rocking track for

stony rollers and an extendedflap for

protection against incoming floating

debrisor bio-mass

New Embedded Parts 

Compriseof a fabricatedsingleunit with base

platedirectly attachedto the D/S sideof the

grooveanda trackplate(trackpath)for Fixed

wheels



Typical Arrangement of 
Existing and New Embedded Parts

Stony Roller Vertical Gates Fixed Wheel  Vertical Gates 



MAIN BARRAGE EMBEDDED PARTS

Existing Main Wheel Track For Fixed 
Wheel Vertical Gate [DS]

Existing  Lateral Seal For Fixed 
Wheel Vertical Gate [US]



Installation of New Sill Beam on 27 Main Weir Barrage Gates

Grade material:

MS PLATE OVER SILL BEAM:  A - 572 

GR.50

Grade material:
SS TOP PLATE:  SS 304
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Gate Leaf



GATE LEAF ðSTEEL HYDRAULIC STRUCTURE

CHANGE OF DESIGN PHILOSOPHY

EXISTING GATE TYPE PROPOSED GATE TYPE

ROLLER STONEY GATE FIXED WHEEL GATE



Design Calculation of River Sluice Fixed Wheel Gate





Fixed Wheel Gate Leaf (Skin Plate)

The gate leaf for the River Sluice Gate 

[RSG] is the main steel plate surface that 

retains water. It resists hydrostatic pressure 

and transfers loads to the internal stiffeners 

and structural framewhich ultimately pass 

on the loading forces to the groove through 

fixed wheels.

Grade material:  ASTM A570 G50

Gross Weight:    50-ton approx.



Fixed Wheel Assemblies

Totalof 12heavyduty fixed wheels

pergatehavebeenprovidedwhich

aremountedalongtheverticalsides

of thegate.

Theyrunonguidetracksinstalled

in thepiergroovesandsupport

theweightof thegateduring

openingandclosingoperations.

Grade material:

Wheel: 35CrMo

Shaft:   40 Cr 



Side Seal Arrangement

Side seals are installed along the vertical edges of the gate to 

minimize leakage between the gate and the concrete pier grooves.

Grade material:

Rubber

Side 

Seals



Gate Fabrication Quality Assurance: 

Inspection, NDT, TPI & Material Testing



Hoisting System



Hoisting Arrangement
Designer: Huadian Zhengzhou Mechanical Design and Research Institute
Hoist Type: Winch Type Wire Rope
Rated Capacity:  2X560KN-10m

Lifting speed: (0.3 m/min)

The hoisting system consists 

of two rope drums located at 

both ends of the barrage bay,

interconnected through a long 
line shaft. 

A central drive unit operates 

both sides simultaneously to  ensure 

uniform gate lifting.



Electric Motor
Make: ABB
Model: M2QA200LB6
Rated Power: 22KW
Speed: 978 r/min

The electric motor provides the primary driving powerfor gate operation. It is coupled to the reduction gearbox

and is designed to deliver sufficient torque for lifting the gate under full load.

A crank handle provided with a 

manual gear box can facilitate 

manual operation in case of 

power blackout

Manual gear box



Worm GearboxReducer
Manufacture: Tianjin Jugang Reducer Manufacturing Co., Ltd.
Model: PWUF250-57
Type: Worm Gear Reducer
Reduction ratio: 57:1

The reduction gearboxreduces the motor speed and 

increases torque beforetransmitting power to the line 

shaft. It ensures smooth and controlled operation of 
the hoisting system.



SideGear Reducer Rope Drum: Dia: 900 mm.
Manufacturer : Jiangsu Guomao Reducer Co., Ltd. Brakes:  Jiaozuo Hongqiao Brakes.   Model: YWZ5-315/E30 BT 400 N.m

Model:  H314SH-40. GalvanizedSteel Wire Rope: Mfr: Xiangtan Steel Group, Dia: 36mm, MBL  904KN

Type: Helical reducer Spec:36ZAB6Ĭ36WS-IWRC1960ZS
Gear ratio: i=40:1

Precision-Grooved Rope Drum:Optimized for 

uniform wire rope winding; mitigates wear 

and prevents overlapping under high-load 

conditions.

High-Torque Integrated Gearbox:Enables direct-

drive gate operation by translating motor input into 

the required torque, eliminating the need for 

counterweights.

Industrial Bearing Support: Heavy-duty pillow 

block bearings ensure precise drum alignment and 

load distribution on the main chassis.

Fail-Safe Braking System:Includes a high-

precision side-mounted brake for emergency stops 

and accurate gate positioning.



Movable /  Balancing Pulley

Pulley block: 4-fold ratio

The movable pulley with load reduction factor of 2x2 reduces the 

potential  Fatigue factor on the hoisting system by 4 times, 

hence making the design safer and more sustainable


