TERMS OF REFERENCE (TOR) ENGINEERING DESIGN FOR THE REHABILITATION OF MTKVARI AQUEDUCT

1. OBJECTIVE OF THE ASSIGNMENT
To contract engineering consulting services for the preparation of a Detailed Construction Design for the rehabilitation of the Mtkvari aqueduct (total length: 531.73 m).
The assignment shall include the structural assessment of the existing infrastructure and the evaluation of feasible rehabilitation alternatives, including the potential use of the two Ø820 mm steel pipelines as self-supporting structural elements of the aqueduct system.
The consultant shall determine the most technically, economically, and operationally appropriate rehabilitation strategy for the aqueduct and develop the detailed engineering design required for construction.
2. SCOPE OF ENGINEERING SERVICES
A. Structural Diagnosis and Condition Assessment
The consultant shall perform a comprehensive structural assessment of the aqueduct, including pipelines, supports, and substructure.
The investigation shall include appropriate non-destructive testing (NDT) and structural inspections to determine the current condition and residual structural capacity.
The assessment shall also include a geometric survey of the aqueduct alignment, supports, and structural elements to detect potential misalignments, settlements, or rotations affecting the structural behavior.
Pipeline Assessment (Steel)
· Ultrasonic thickness measurements to identify potential wall loss.
· Non-destructive testing of welded joints to detect cracks, fatigue damage, or defects.
· Visual inspection after appropriate surface preparation where required.
· In-situ hardness testing to estimate the actual yield strength of the existing steel.

Concrete Structures (Piers and Crossbeams)
Assessment of the reinforced concrete elements shall include:
· Concrete strength evaluation.
· Reinforcement detection and mapping.
· Assessment of carbonation depth and potential reinforcement corrosion.
· Structural inspection of piers, beams, and load transfer elements.
B. Engineering Alternatives Assessment
The consultant shall evaluate and compare feasible engineering solutions for the rehabilitation of the aqueduct.
The alternatives listed below are indicative and the consultant may propose additional technically viable solutions if considered appropriate.
At minimum, the following alternatives shall be assessed:
1. Rehabilitation and strengthening of the existing superstructure while maintaining the current structural configuration.
2. Conversion of the two Ø820 mm pipelines into self-supporting structural elements of the aqueduct system, which may allow the removal of the existing superstructure if structurally feasible.
3. Construction of a new lightweight supporting structure for the pipelines.
4. Construction of a new lightweight supporting structure for a new inspection and maintenance walkway.
5. Partial replacement of pipeline sections where structural degradation requires it.
Each alternative shall be evaluated considering:
· Structural safety.
· Construction feasibility.
· Operational risks.
· Costs.
· Long-term maintenance requirements.
The consultant shall recommend the optimal solution, fully justified through technical and economic analysis.
C. Pipeline Rehabilitation and Strengthening Design
Where pipeline deterioration is identified, the consultant shall define appropriate repair solutions, which may include:
· Local reinforcement using steel sleeves or welded reinforcement plates.
· Replacement of pipe sections in areas of significant degradation.
· Surface preparation and protective coating systems suitable for aggressive environmental exposure conditions.
Where pipelines are proposed to act as primary structural elements of the aqueduct, the rehabilitation design shall ensure that the pipelines have sufficient structural capacity to safely resist all operational and environmental loads.
D. Demolition and Structural Lightening Strategy
Where removal of existing structural elements is proposed, the consultant shall define a detailed demolition methodology including:
· Removal of the existing pavement and concrete slabs.
· Dismantling of longitudinal and transverse beams.
· Structural analysis of load redistribution during demolition.
· Assessment of structural behavior and deflection after unloading.
E. Inspection Walkway Design
The project shall include the design of a new inspection and maintenance walkway.
The walkway shall:
· Be designed as a lightweight steel structure, preferably galvanized.
· Use open steel grating (Tramex) flooring.
· Be structurally independent or designed with sliding connections to accommodate pipeline thermal expansion.
F. Rehabilitation of Concrete Structures and Bearings
The consultant shall design rehabilitation measures for the existing reinforced concrete structures, including:
· Removal of deteriorated concrete.
· Reinforcement passivation.
· Structural repair using appropriate structural repair mortars.
· Application of protective coatings where necessary.
The design shall also include the inspection, rehabilitation, or replacement of existing bearings and supports, including:
· Lifting procedures where required.
· Replacement of damaged rollers or sliding elements.
· Installation of modern bearing systems (e.g., neoprene/PTFE).
3. STRUCTURAL ANALYSIS AND CALCULATION
The consultant shall develop a structural model of the aqueduct system and verify its performance under relevant load combinations.
A three-dimensional structural analysis model of the aqueduct shall be developed using recognized structural analysis software. The model shall represent the interaction between pipelines, supports, piers, and bearings, and shall be used to evaluate the global structural behavior of the system.
The analysis shall include verification of:
· Ultimate Limit States (ULS)
· Serviceability Limit States (SLS)
· Allowable structural deflections of pipelines acting as load-bearing members
The following loads shall be considered:
· Self-weight of pipelines
· Water load (approx. 1.06 – 1.10 t/m for two Ø820 mm pipelines filled with water)
· Wind loads
· Seismic loads according to the applicable Georgian standards or Eurocode 8
· Thermal expansion
· Hydraulic transient effects (water hammer)
Structural stability shall also be verified against:
· Local buckling
· Ovalization of pipes
· Fatigue effects due to long-term operation
The structural analysis shall also consider asymmetric operational scenarios, including cases where one pipeline is full while the other is empty, and evaluate the resulting effects on global stability, structural stresses, and support reactions.
4. CONSTRUCTION METHODOLOGY
The consultant shall develop a proposed construction methodology including:
· Phasing of Works
· Temporary supports if required
· Procedures to maintain structural stability during construction
· Measures to minimize service disruption
The consultant shall also verify the structural safety and stability of the aqueduct during all construction stages, particularly during removal of existing structural elements or changes in load distribution.
5. OPERATIONAL AND ENVIRONMENTAL CONSTRAINTS
Continuity of Water Supply
The aqueduct constitutes a critical water supply infrastructure for Rustavi.
Therefore, the proposed solutions shall prioritize maintaining continuous water supply during construction, or minimizing service interruptions through temporary bypass solutions or phased works.

Environmental Protection
All proposed construction procedures shall include measures to prevent debris or pollutants from entering the Mtkvari River.
6. PROJECT PHASING AND TIMELINE OF DELIVERABLES
The engineering services shall be developed in three distinct phases to ensure technical alignment and allow for the Client’s review and approval at critical decision points:
· Phase 1: Structural Diagnosis and Alternatives Assessment Report (30% Milestone)
· Scope: Delivery of the comprehensive structural assessment, NDT results, and the technical-economic comparison of rehabilitation alternatives.
· Timeline: 4 weeks from the start of the assignment.
· Objective: The Consultant must obtain the Client's formal approval of the recommended rehabilitation strategy before proceeding to the detailed design.
· Phase 2: Draft Detailed Engineering Design (60% Milestone
· Scope: Development of the structural models, preliminary construction drawings, and a draft Bill of Quantities (BOQ) for the selected alternative.
· Timeline: 8 weeks after approval of Phase 1.
· Objective: To review the technical consistency of the design and structural calculations.
· Phase 3: Final Engineering Design and Tender Documents (100% Milestone)
· Scope: Delivery of the comprehensive final documentation package required for construction tendering. This includes detailed technical specifications, a proposed construction methodology, and a post-construction preventive maintenance plan. The final submittal must fully integrate all comments and revisions requested during previous review cycles.
· Timeline: 4 weeks after approval of Phase 2.
7. CONSULTANT EXPERIENCE
The consultant shall demonstrate experience in:
· structural rehabilitation of bridges or pipe bridges
· pipeline structural design
· projects exceeding 100 m span or 300 m total length
