TERMS OF REFERENCE (TOR): DETAILED ENGINEERING DESIGN FOR THE NEW MTKVARI RIVER PIPELINE BRIDGE 

1. OBJECTIVE OF THE ASSIGNMENT
To contract expert engineering services for the preparation of a Detailed Construction Design for a new pipeline bridge over the Mtkvari River (approx. 531.73 m). The project aims to deliver an optimized, constructible, and durable structural solution to support two DN 800 mm pipelines and a technical walkway.
The design shall ensure a minimum service life of 50 years, extendable through a defined maintenance strategy.

2. DESIGN STAGES AND QUALITY ASSURANCE
Design Stages:
· 30% Concept Design
· 60% Detailed Design
· 100% Final Design (For Construction)
Design Review & QA:
The Consultant shall implement a formal internal Quality Assurance system, including:
· Independent design verification (Four-Eyes Principle)
· Documented checking procedures for all calculations and drawings
Design Optimization Requirement:
The Consultant shall optimize the structural solution to minimize CAPEX and OPEX while ensuring safety, durability, and constructability.
Alternative Analysis (Mandatory):
At the 30% stage, the Consultant shall develop and assess at least two alternative structural typologies, including a comparative evaluation based on:
· Structural efficiency
· Cost
· Constructability
· Maintenance requirements
A recommended solution shall be justified and submitted for approval.
Value Engineering:
The Consultant shall identify and quantify at least three value engineering proposals during the design process.

3. SCOPE OF ENGINEERING SERVICES
A. Site Investigations & Ground Testing
· Geotechnical & Geophysical Study: Boreholes, SPT, and laboratory testing to define foundation parameters and seismic soil classification.
· Hydrological Study: Flood discharge analysis (Q100/Q500), including:
· Minimum required freeboard
· Hydraulic forces on structural elements
· Scour depth and protection measures
· Assessment of floating debris impact

B. Structural Modeling & Design (FEM)
· 3D FEM Analysis: Development of a full 3D structural model including interaction between pipelines, structural elements, and bearings.
· Staged Construction Analysis: Verification of stresses and stability during all erection phases.
Design Loads Definition (Eurocode-based):
· Self-weight (including coatings)
· Internal water load and operating pressure
· Loads from fittings and ancillaries
· Seismic actions (Eurocode 8 and Georgian Standards)
· Wind loads
· Thermal expansion and gradients
Design Standards:
Design shall be based on relevant Eurocodes, including:
· EN 1990 (Basis of Design)
· EN 1991 (Actions on Structures)
· EN 1992/1993 (depending on material)
· EN 1998 (Seismic Design)
Fatigue Analysis (Mandatory):
Fatigue verification shall be performed considering cyclic loading due to operational and environmental conditions.
Pipeline–Structure Interaction:
The design shall clearly define:
· Anchor points and restraint systems
· Expansion philosophy
· Pipe support configuration (fixed, guided, sliding)
· Thermal movement accommodation
Bearings Design:
Specification of bearing systems considering:
· Thermal movements
· Seismic displacements
· Long-term maintenance and replacement strategy

C. Pipeline & Walkway Engineering
· Hydraulic Design: Steady-state and transient (water hammer) analysis
· Ancillary Systems: Air valves, drainage points, anchorage forces
· Inspection Walkway:
· Lightweight galvanized steel structure
· Structurally independent from pipelines
· Sliding connections to accommodate thermal expansion
· Durability Design:
· Corrosion allowance definition
· Coating system (minimum C5-M environment)
· Defined inspection and maintenance intervals

D. Construction Methodology (Mandatory)
The Consultant shall provide a fully detailed construction methodology, including:
· Erection sequence (step-by-step)
· Pipeline installation procedure
· Temporary works and support structures
· Access platforms and construction logistics
Constructability Constraints:
The design shall consider:
· Access limitations from riverbanks
· Restrictions on in-river works (if applicable)
· Feasibility of crane operations and lifting strategies
· Environmental protection requirements during construction

4. OPERATIONAL AND ENVIRONMENTAL CONSTRAINTS
Environmental Protection:
The design shall include specific measures for:
· Debris containment systems
· Pollution prevention procedures
· Safe working platforms over the river
Service Continuity:
The existing water supply shall remain uninterrupted until final tie-in.

5. FINAL DELIVERABLES (CONSTRUCTION TENDER PACKAGE)
The Consultant shall deliver a complete “For Construction” level design, including:
· Design Basis Report (DBR)
· Detailed Calculation Report (including editable FEM model files)
· Construction Drawings (For Construction level) with full execution detail
· Method Statement (construction and installation procedures)
· Bill of Quantities (BOQ):
· Editable format
· Structured by work chapters
· Based on SIP pricing methodology
· Including clear measurement rules
· Project Risk Register
· Post-Construction Preventive Maintenance Plan

6. CONSULTANT EXPERIENCE
The Consultant shall demonstrate proven experience in:
· Design of bridges or pipe bridges with spans or total lengths >100 m
· Seismic design in high-risk zones
· Delivery of international infrastructure projects of similar complexity

7. DESIGN LIFE AND MAINTENANCE STRATEGY
The structure shall be designed for a minimum service life of 50 years, supported by:
· Defined inspection intervals
· Maintenance procedures
· Accessibility to critical components (bearings, supports, anchors, valves)
The design shall ensure that key elements can be inspected, maintained, and replaced without major service disruption.

END OF TERMS OF REFERENCE

