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INTRODUCTION 
This report was prepared pursuant to the contract between “Georgian Water and Power” 

LLC and “Georgian Technical University” dated January 2026. 

The bridge survey was based on the Aqueduct Survey Services List issued by the Purchaser, 

“Georgian Water and Power” LLC. 

The survey methodology is based on over seventy years of experience of the Bridge Testing 

Center of the Georgian Technical University and on the requirements of the current normative 

documents: «СНиП 2.05.03-84. Мосты и трубы. Нормы проектирования», «СНиП III-43-75. 

Мосты и трубы. Правила производства и приемки работ», «СНиП 3,06,07-86. Мосты и трубы. 

Правила обследований и испытаний», «ГОСТ 8829-94. Изделия строительные железобетонные 

и бетонные заводского изготовления. Методы испытания нагружением. Правила оценки 

прочности, жесткости и трещиностойкости», «ВСН 4-81. Инструкция оп проведению осмотров 

мостов и труб на автомобильных дорогах», «ГОСТ 25192-82. Бетоны. Классификация и общие 

технические требования», «EN 1992-2 : Eurocode 2: Design of concrete structures – Part 2»,«EN 

1998-2: Eurocode 8: Design of structures for earthquake resistance – Part 2 Bridges», «EN 1993-2: 

Eurocode 3: Design of steel structures – Part 2». 
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General data of the aqueduct 

1. Location of the aqueduct - coordinates – 41°26´14˝N, 45°01´13˝E.; 

2. River - Mtkvari: 

3. Aqueduct scheme - 9×18.00+5.00+11×18.00+5.00+9×18.00 m; 

4. Aperture on the axis of the aqueduct - 530.33 m; 

5. Aqueduct length - L=531.73 m; 

6. Aqueduct  gauge - Г=4.00 m; 

7. Span – 18.00 and 5.00 m long steel span; 

8. Number of main beams in the span: – 2 pieces; 

9. Distance between the axes of the beams: - 1.00 m; 

10. Aqueduct piers: - 0.53 m diameter steel-clad reinforced pile-pilars and reinforced concrete 

crossbar; 

11. Steel water pipe diameter: - Ø0.82 m; 

12. Number of steel water pipes: - 2 pieces; 

13. Distance between the axes of the steel water pipes: - 3.15 m; 

14. Steel water pipe inclination: -  0.07 %; 
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1. Brief description of the aqueduct 

The aqueduct on the Mtkvari River (location coordinates – 41°26´14˝N 45°01´13˝E) was built in 

the 1960s of the last century. 

The design documentation of the aqueduct could not be found, as a result, its actual dimensions 

could not be compared with the design data, therefore the description of the aqueduct and the graphical 

part presented in the report (actual geometric dimensions of the aqueduct structures) are given based on 

the analysis of the data obtained as a result of field and measurement work carried out by the group. 

According to field survey works, the aqueduct is located on the plan straight, on the facade (the 

head of the crossbar) with a slope of 0.13%, inclined towards the left bank of the Mtkvari. The aqueduct 

crosses the riverbed of the Mtkvari at an angle of almost ≈90°. The height of the aqueduct (the distance 

from the water pipe head mark to the water level mark) was 7.10 m. 

According to the steel span structure, the aqueduct is a thirty-one-section, precast girder system, 

with a scheme of 9×18.00+5.00+11×18.00+5.00+9×18.00m. The length of the aqueduct (the distance 

between the axes of the piers along the aqueduct) was 531.73 m, the overall gauge according to the 

carriageway (Г) was 1.50 m, and the diameter of the water pipeline steel pipes according to the outer edges 

was 4.00 m. 

The aqueduct consists of piers, steel span structures and water pipes made of steel. Steel support 

parts are installed on the piers (water pipes are installed on the support parts in turn) and span structures. 

Reinforced concrete slabs of the prefabricated structure and a railing are arranged on the spans (not along 

the entire length of the aqueduct).  

The diameter of the water pipe was Ø820 mm. The size between the axes of the water pipes in the 

transverse direction of the aqueduct was 3.15 m, the size between the inner edges was 2.40 m. The 

connection nodes on each water pipe in the longitudinal direction of the aqueduct were two each. The 

installation of the water pipe on the support part was carried out by means of a steel yoke of the upper and 

lower, arcuate cross-section, composite (substrate sheet, wall, angle, stiffener) construction. The 

connection of the yokes to each other and to the upper balancing steel sheet of the support part is carried 

out by means of bolts. 

The water pipes are supported on a single-roller steel support section installed on the transverse 

pier consoles of the aqueduct. 

The structure of the support section consists of a lower and upper support plate, balancing sheets 

and a roller. The size of the lower support plate along the aqueduct longitudinally and transversely was 

450 mm, height - 60 mm, taking into account the cross-stiffening pads - 120 mm. The size of the upper 

plate along the aqueduct longitudinally was 250 mm, transversely - 500 mm, height - 60 mm. The length 
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of the roller was 200 mm, diameter Ø270 mm. The steel support parts are fastened to the reinforced 

concrete crossbar using Ø28 mm diameter A-I class reinforcement anchors with a screw - M22. 

The supporting structure is the pier itself. The numbering of the piers and span structures is given 

in the direction upstream of the river flow. 

The aqueduct has 32 piers. Reinforced concrete pumps are installed on the pier crossbars N5, N17 

and N32 (unlike the other piers) to support the water pipe. Structurally, the remaining piers, except for 

the above, are identical to each other, each of them consists of two steel stands with a diameter of Ø530 

mm (with a wall thickness of 12 mm) and a reinforced concrete crossbar with a rectangular cross-section 

mounted on them. The distance between the pier axes varies along the length of the aqueduct and varies 

within the range of 4.90÷18.20 m. The distance between the pier axes of the stand along the aqueduct was 

3.10 m. The size of the reinforced concrete crossbar along the aqueduct was 0.7 m, in the transverse of the 

aqueduct was 4.80 m, and the height was 0.60 m. One vertical rubber pipe is installed in the pier and 

crossbar structure of N26. The depth of the pipe installed in the upper shoulder post was 3.40 m, and the 

depth of the lower shoulder pipe was 4.30 m. 2 steel insert details (rails) were installed in the upper girdle 

of the reinforced concrete crossbar. The support of the span structure was carried out on the insert detail. 

 The steel spans of the aqueduct are of individual construction. The spans are covered with spans 

of length L=17.65÷18.0 and L=5.0 m. Each span consists of two main beams with an I-shaped cross-section, 

which are connected to each other across the aqueduct by transverse connections and reinforced concrete 

slabs of the carriageway installed on them. The distance between the axes of the main beams across the 

aqueduct was 1.00 m, the height was 0.60 m, and the shelf size (width) was 0.16 m. The vertical sheet of 

the main beams is through-walled (hexagonal cutout with dimensions of 310×340 mm), the connection of 

the beam building blocks is carried out by means of additional steel sheets of different sizes (vertical 

1500×520×10 mm, horizontal 600×100×14 mm). The transverse connection structure is a paired steel 

channel with a N10 profile and an equal-width angle with a cross section of 56×56×5 mm. The transverse 

connections are connected to the vertical sheet of the main beam by means of a stiffening rib. The 

longitudinal connections in the beam are located at the level of the lower girdle of the main beam. The 

longitudinal connection is an equal-width angle with a cross section of 56×56×5 mm, which is connected 

to the lower girdle of the main beam by a 12 mm thick steel sheet. The steel elements of the beam structure 

are connected to each other by welding. 

A Reinforced concrete prefabricated walkway structure is installed on the span structure. 

The walkway structure consists of reinforced concrete slabs and railing installed on the main beams 

of the span structure. The size of the reinforced concrete slab was 1.50 m across the aqueduct, 1.00 m long, 

and 0.08 m high (thickness). The wearing layer installed on the reinforced concrete slabs is an asphalt 
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concrete coating with a thickness of 2.0÷3.0 cm. The railing structure on the walkway consists of posts, 

handrail, and horizontal fillers located at a pitch of 1.00 m along the aqueduct. The structure of the post is 

a 1.27 m long, 50×50×5 mm cross-section, equal-width angle with a cross-section of 40×40×4 mm, and the 

filler is Ø12 mm diameter A-I class reinforcement. The height of the railing from the surface of the 

reinforced concrete slab of the carriageway was 1.10 m. 

A Ø62 mm diameter polyethylene pipe (for carrying a fiber optic cable) is suspended from the 

water pipe of the lower (river flow) side of the aqueduct. 

A staircase structure for accessing the carriageway of the aqueduct is installed adjacent to the 11th 

span building. 
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2. Investigation of the aqueduct  

In January 2026, the staff of the Bridge Testing Center of the Georgian Technical University 

investigated the aqueduct on the Mtkari River (location coordinates – 41°26´14˝N 45°01´13˝E). 

The field work of the aqueduct investigation included planning the crossing, measuring the 

aqueduct structures (visible part) and their visual and instrumental inspection. 

According to the analysis of the study results, the slope of the upper (in the direction of the river 

flow) branch water pipe (the slope was taken at the head and bottom of the aqueduct - above the support 

section of the water pipe on piers N1 and N32) along the aqueduct was 0.07%, and the slope of the lower 

branch water pipe was 0.06%. 

For the purpose of the overall assessment of the aqueduct's load-bearing structures, the strength 

characteristics of concrete were determined using the Silver Schmidt non-destructive testing method. The 

concrete class of the reinforced concrete crossbar is B25 determined by the compression stress. 

During the investigation, the reinforcement spacing, class, and thickness of the protective layer 

concrete in the reinforced concrete crossbar structure of various piers were checked. In a number of cases, 

the `NJJ-105 Hand Search~ scanner was used for this purpose. 

According to the results of the inspection, it was determined that in the construction of 

the pier crossbar N1, the vertical rods (hangers) of the reinforcement are located with a pitch of 

200÷250 mm. In the construction of the pier crossbar N6 - with a pitch of 160÷200 mm. In the 

construction of the pier crossbar N9 - with a pitch of 100÷190 mm. The diameter of the working 

reinforcement in the crossbar was Ø28 mm, class A-III. The number in the upper and lower girdle 

of the crossbar was four pieces each. The minimum thickness of the concrete protective layer in 

the crossbar construction was determined as 30 mm. According to the analysis of the investigation 

results, the thickness of the steel post wall of piers N8, N10 and N11 (the numbering of the piers 

is given from the direction opposite to the river flow) was Ø12 mm. In the N11 pier post, the 

diameter of the vertical rod was Ø14 mm, of the the horizontal (spiral) was Ø6 mm, and the 

minimum thickness of the protective layer was determined to be 70 mm. 

The results of the measurements of the aqueduct structures (actual geometric dimensions) are given 

in the form of a graphic part in Appendix I. 

According to the results of the research carried out during the investigation of the aqueduct, a 

number of damages and defects were identified, namely: 

1. On the reinforced concrete crossbars of the piers, there are worn-out areas and cracks of the 

concrete protective layer, reinforcement rods are visible (Appendix II. Fig. 1.1); 
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2. In the junction of the reinforced concrete crossbars and steel posts, a large fraction (stone) filler 

was observed (Appendix II. Fig. 1.2); 

3. There are no support structures on the pier crossbars N2, N4, N7, N8 and N10 (Appendix II. Fig. 

1.3); 

4. The support structures of piers N1, N2, N3, N9, N11, and N12 do not have a roller (circular cross-

section roller), which is why the support node of the water pipe on the pier is broken (Appendix II. Fig. 

1.4); 

5. The steel bracket structures on the water pipe are displaced and do not coincide with the axis of 

the support structure on the pier crossbar, in addition, some of them do not have an upper bracket structure 

(Appendix II. Fig. 1.5); 

6. The roller of the supporting part on the piers is bent to the extreme, in addition, the roller of the 

supporting parts on piers N3, N6, N11, N12 and N31 has fallen out of the balancing structures (Appendix. 

II. Fig. 1.6); 

7. In the construction of the crossbar, the anchors in the lower support plate fastening node of the 

steel supporting part are missing a wrench; 

8. The steel elements of the span structures are rusted (Appendix. II. Fig. 1.7 

9.Deformed longitudinal connections were observed in the span structures (Appendix. II. Fig. 1.8); 

10. The main beam of the upper side of the 9th span structure is deformed (Appendix II. Fig. 1.9); 

11. The main beam of the lower side of the 10th span structure is deformed (Appendix II. Fig. 1.10); 

12.The longitudinal beams of the 29th and 30th span structures are displaced in plan (Appendix II. 

Fig. 1.11); 

13. The concrete of the protective layer of the reinforced concrete slabs of the carriageway is 

damaged, and in some sections it is completely absent (Appendix II. Fig. 1.12); 

14. The railing structure on the carriageway does not extend over the entire length of the aqueduct; 

15. In the riverbed, near the posts of the piers, trees and plants are piled up (Appendix. II. Fig. 

1.13); 
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3. Analysis of the stress-strain condition of the span 

3.1. Design loads 

3.1.1 Permanent loads 

Table 3.1 Permanent loads for a single span 

Load Name 

 

Normative 

meaning t/m 

Volumetric 

weight t/m3 
Reliability 

coefficient 

Reporting value 

t/m 

Water load in 

pressure mode 
1.006 1.0 1.0 1.006 

Note: The weight of the span structure and water pipeline is automatically calculated by the program, 

taking into account the sections and material weights of the elements of the calculation model. 

 

3.1.2 Temporary Loads 

Pedestrian Load 

The pedestrian load consists of a uniformly distributed load equal to 560 kg/m2. 

 

A description of the pedestrian load model is given in Drawing 3.1. 

 
DWG. 3.1 

 

Temperature load 

Tmax = 41 oC   

Tmin = -24 oC 

T0 = 10 oC 

(Data taken from the Technical Regulation -`Construction Climatology')  

 

 

q=560.0 kg/m2
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Seismic Load 

Type 1 - Horizontal Elastic Spectrum Function 

 
Fig. 1.1 

EURO2004 H-ELA: G=B,S=1.2,Tb=0.15,Tc=0.50,Td=2.00,AgR=0.12g,I=1.2,Damping=5.00 

 

Type 1 - Vertical elastic spectrum function 

 

Fig. 1.2 

EURO2004 V-ELA: G=B,S=1.00,Tb=0.05,Tc=0.15,Td=1.00,AgR=0.12g,I=1.2,Damping=5.00 

(A - dimensionless seismic coefficient taken from the Technical Regulation - "Seismic-Resistant 

Construction") 
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3.2. Results of calculations on the span deformations 

The bridge span was calculated for the load provided by the norms in the program Midas Civil 2025. 

 

Fig. 3.1 Stress induced in a water pipe on the pier by self weight (1.23 Kn/cm2 Stage2-2:self weight) 

 

Fig. 3.2 Stress induced in a water pipe on the pier by permanent loads (4.05 Kn/cm2 Stage2-2:sLCB-1)  



 

Investigation of the aqueduct on the Mtkvari River (location coordinates – 

41°26´14˝N 45°01´13˝E) 
 

  

pg. 13  

 

Fig. 3.3 Stress induced in a water pipe on the pier by permanent and temporary loads (12.95 Kn/cm2 

PostCS: sLCB-2) 

 

Fig. 3.4 Deflection of the water pipe on the pier Dz from self weight (2.05 mm Stage2-2: Self weight) 
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Fig. 3.5 Deflection of the water pipe on the pier Dz from permanent loads (6.74 mm Stage2-2: sLCB-1) 

 
Fig. 3.6 Deflection of the water pipe on the pier Dz from permanent and temporary loads (10.08 mm  

PostCS: sLCB-2) 

 
Fig. 3.7 Bending moment My induced in a water pipe on the pier from self weight (Mmax = 62.72 Kn.m 

PostCS: Self weight) 
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Fig. 3.8 Bending moment My induced in a water pipe on the pier from permanent loads (Mmax = 206.01 

Kn.m PostCS: sLCB-1) 

 
Fig. 3.9 Bending moment My induced in a water pipe on the pier from permanent and temporary loads 

(Mmax = 230.39 Kn.m PostCS: sLCB-2) 
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Fig. 3.10 Stress induced in the span beams by self weight (7.18 Kn/cm2 Stage2-2:self weight)  

 

Fig. 3.11 Stress induced in the span beams by permanent loads (18.62 Kn/cm2 Stage2-2:sLCB-1) 
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Fig. 3.12 Stress induced in the span beams by pedestrian loads (11.65 Kn/cm2 PostCS: Pedesrial) 

 

 

Fig. 3.13 Stress induced in the span beams by permanent and temporary loads (19.35 Kn/cm2 PostCS: 

sLCB-2) 
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Fig. 3.14 Deflection of the span beams Dz from self weight (30.74 mm Stage2-2: Self weight) 

 
 

Fig. 3.15 Deflection of the span beams Dz from permanent loads (81.67 mm Stage2-2: sLCB-1) 
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Fig. 3.16 Deflection of the span beams Dz from pedestrian loads (50.98 mm PostCS: Pedesrial) 

 

 
Fig. 3.17 Deflection of the span beams Dz from permanent and temporary loads (81.67 mm   

PostCS: sLCB-2) 
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Fig. 3.18 Bending moment My induced in the span beams from self weight (Mmax = 101.05 Kn.m PostCS: 

Self weight) 

 
Fig. 3.19 Bending moment My induced in the span beams from permanent loads (Mmax = 268.97 Kn.m 

PostCS: sLCB-1) 
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Fig. 3.20 Bending moment My induced in the span beams from pedestrian loads (Mmax = 167.93 Kn.m 

PostCS: Pedesrial) 

 

 
Fig. 3.21 Bending moment My induced in the span beams from permanent and temporary loads (Mmax = 

268.99 Kn.m PostCS: sLCB-2) 
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Fig. 3.22 Bending moment My induced in the crossbars from self weight (Mmax = 52.4 Kn.m PostCS: Self 

weight) 

 
Fig. 3.23 Bending moment My induced in the crossbars from permanent loads  

(Mmax = 52.86 Kn.m PostCS: Dead load) 
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Fig. 3.24 Bending moment My induced in the crossbars from pedestrian loads (Mmax = 69.42 Kn.m 

PostCS: Pedesrial) 

 

 
Fig. 3.25 Bending moment My induced in the crossbars from permanent and temporary loads (Mmax = 

122.24 Kn.m PostCS: cLCB-1) 



 

Investigation of the aqueduct on the Mtkvari River (location coordinates – 

41°26´14˝N 45°01´13˝E) 
 

  

pg. 24  

 
Fig. 3.26 Bending moment My induced in the crossbars from permanent, temporary and seismic loads 

(Mmax = 179.36 Kn.m PostCS: sLCB-9)  

 
Fig. 3.27 Shear force Qy induced in the crossbars by self weight 

(Qmax = 83.37 Kn PostCS: Self weight) 
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Fig. 3.28 Shear force Qy induced in the crossbars by permanent loads 

(Qmax = 128.61 Kn PostCS: Dead load) 

 
Fig. 3.29 Shear force Qy induced in the crossbars by pedestrian loads 

(Qmax = 74.16 Kn PostCS: Pedesrial) 
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Fig. 3.30 Shear force Qy induced in the crossbars by permanent and temporary loads (Qmax = 201.76 Kn 

PostCS: cLCB-1) 

 
Fig. 3.31 Shear force Qy induced in the crossbars by permanent, temporary and seismic loads (Qmax = 

267.29 Kn PostCS: sLCB-9)  
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3.3. Checking the cross-section of the water pipe 
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The cross-section meets the shear, axial compression, stability and bending conditions 

according to Eurocode 3. 
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3.4. Checking the cross-section of the span beam 
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The cross-section meets the shear, local strength, axial compression, and bending conditions, but 

fails to meet the stability condition according to Eurocode 3. 
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3.5. Checking the cross-section of the crossbar 
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The section meets the axial compression, stability and bending conditions, but fails to meet 

the shear condition according to Eurocode 2. 
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4. C o n c l u s i o n 

Based on the analysis of the investigation results and recalculation of the aqueduct on the Mtkari 

River (location coordinates – 41°26´14˝N 45°01´13˝E), the following conclusion is made: 

• The stability condition of the main beams of the aqueduct is not met; 

• The shear condition of the aqueduct crossbar is not met; 

• Based on the above conditions and due to the fact that the customer failed to submit the design 

and/or detailed drawings of the aqueduct, the subsidence of the aqueducts could not be determined, and 

therefore, it was not possible to check their cross-section using non-destructive methods alone. Therefore, 

it was considered inexpedient to check the cross-section of the post.  

From all of the above, it can be concluded that the aqueduct requires rehabilitation and 

reconstruction works, taking into account the relevant operational requirements. 
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5. Recommendations 

1) The damaged protective layer of the reinforced concrete crossbars of the piers requires rehabilitation; 

2) The load-bearing beams of the steel span structures require rehabilitation-reconstruction; 

3) The damaged reinforced concrete slabs of the carriageway require rehabilitation; 

4) The carriageway structure requires rehabilitation with the arrangement of asphalt pavement and railing; 

5) The supporting parts require rehabilitation, taking into account the roller, upper and lower balancing 

sheets and fastening nodes in the crossbar; 

6) The structures of the rotated and displaced bracket (upper and lower yoke of the composite structure) 

require rehabilitation; 

7) It is necessary to adjust the heights of the supporting cross-sections of the water pipes.  
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General view of the aqueduct (sheet 1) 
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General view of the aqueduct (sheet 2) 
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General view of the aqueduct (sheet 3) 
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General view of the aqueduct (sheet 4) 
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General view of the aqueduct (sheet 5) 
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General view of the aqueduct (sheet 6) 
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General view of the aqueduct (sheet 7) 

 

 

marcxena

napiri

11.77 20.00 1.52 3.69 11.13 8.36 2.50 3.54 9.26

b
u
r
j
i
 
#
2
9

b
u
r
j
i
 
#
3
0

b
u
r
j
i
 
#
3
1

b
u
r
j
i
 
#
3
2

6
0

3
5
2

6
0

3
9

2

6
0

4
2
2

6
0

1
0
0

292.33 292.23 292.31 292.21

w.d. 287.50

2
8

7
.7

7

2
9

0
.5

4

2.42

2
8
8

.5
6

1.52

b
u
r
j
i
 
#
2
9

b
u
r
j
i
 
#
3
0

b
u
r
j
i
 
#
31

b
u
r
j
i
 
#
3
2

wyalsadeni milebis Tavis profili

6
2

2

0.15% 0.24%

zeda mxris wyalsadeni mili

qveda mxris wyalsadeni mili

Ø53

0.19% 0.58% 0.17%

1739 1807 1803

53173

0.30%

0.14%

70

1793

SeniSvnebi:

1. naxazze zomebi mocemulia santimetrebSi, xolo niSnulebi metrebSi;

2. naxazze mocemuli saerTo xedi agebulia akvedukis RerZze;

3. wyalsadeni milis Tavis niSnulebi miRebulia sayrden kveTze.

2
8
8

,2
9

2
8
8

,1
9

2
9

0
,6

0

2
9
0

,5
6

2.73

2
8
7

.8
9

2
8

7
.4

7

2
8
4

.3
5

2
8

7
.5

1

2
8

9
.5

3

2
9
0

.8
6



 

Investigation of the aqueduct on the Mtkvari River (location coordinates – 

41°26´14˝N 45°01´13˝E) 
 

  

pg. 68  

 

 
Aqueduct cross-sections   
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Steel span structures 
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AAnnex II 

 

  

  

  
 Fig. 1. Damaged protective layer concrete of reinforced concrete crossbar 
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Fig. 2. View of the connection node between the reinforced concrete crossbar and the steel post 
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Fig. 3. Water pipe without supporting parts 
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Fig. 4. Support parts without rollers 
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Fig. 5. View of the steel support structures of the water pipeline 
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Fig. 6. Bearing roller falling out of the balance sheets 
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Fig. 7. Rusted steel elements of the span 
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Fig. 8. Deformed longitudinal connections 

 
Fig. 9. Deformed beam of the upper side 9th span 



 

Investigation of the aqueduct on the Mtkvari River (location coordinates – 

41°26´14˝N 45°01´13˝E) 
 

  

pg. 78  

 
 

 
Fig. 10. Deformed beam of the lower side 10th span 

 

 
Fig. 11. Arrangement of longitudinal beams in N29 and N30 span 
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Fig. 12. Damaged protective layer concrete of reinforced concrete slab of the carriageway 

  

  
Fig. 13. View of a fragment of the riverbed 

 



 

Investigation of the aqueduct on the Mtkvari River (location coordinates – 

41°26´14˝N 45°01´13˝E) 
 

  

pg. 80  

 

  

Fig. 14. Determination of the concrete class by Silver Schmidt. 

  

  
Fig. 15. Determination of the reinforcement location and the protective layer of concrete using ’’NJJ-105 

Hand Search~ 



 

Investigation of the aqueduct on the Mtkvari River (location coordinates – 

41°26´14˝N 45°01´13˝E) 
 

  

pg. 81  

Annex III 
 

 


