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Abstract : The deterioration of road bridges and culverts that mainly called road structure is a common incident worldwide due to various 
phenomena that significantly affect Asset management. There is a significant backlog in Asset maintenance, rehabilitation, or upgrade 
worldwide from literature, and asset Owners are fumbling for funding to line up these backlogs and ensure safety and mitigate risks with a 
systematic process; operation and maintenance, developing, upgrading or disposing of. An efficient structure inventory is a pivotal part of 
Asset management that could help rich data establish the governance approach. Besides, an adequate inventory assists asset owner (the 
government agency) in identifying the Life Cycle Cost (LCCA), prioritisation, optimisation costs (Benefit-Cost ratio), and performance to 
achieve a sustainable approach. The study object is to bring a perfect case example from  Uiar – Yevlakh Road Rehabilitation Project, 
Azerbaijan for academic and practitioner how to assess and find the Structural adequacy, design standard, appropriateness, hydrological 
condition, protection designs, aesthetics, and many more. Besides, it could assist in design economical, functional, durable structures for 
the project. The study found that adopting this methodology could suit other similar road development projects, where the author used and 
successfully completed inventory for small scale to large scale projects. The study concludes that due to the lack of timely inventory 
measures, deterioration often causes severe structural damage, a little opportunity for a structural engineer to revitalise, and warrant 
untimely expensive repair or replacement of the whole structures. The findings will help comprehend quality decision-making in cost for 
asset owners to collecting enrich data for assets in the selection, optimisation and ranking the following examples, and adopting the case 
and samples (detailed in this study). The closing discussion will also offer some potential tonics for the data collection shortcomings or 
literature gaps. 
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I. INTRODUCTION 
  Accurate data and inventory is essential content or records for 
the respective project and country that influence time, cost, 
resources and research for any country in the way forward. 
This study brings a case that underlined such example 
collected from Azerbaijan, where authors had the opportunity 
directly involved in the project. "Road Trans Service" 
Department (RTSD) engaged Bangladesh Consultants Ltd 
(BCL) through a contract on 21 July 2005 to provide the 
consultancy services for the design review, preconstruction 
work and for construction supervision of the project. The 
project comprises the reconstruction and upgrading of the 
existing Ujar to Yevlakh 2-lane road to a standard 2-land road 
with 3.75 m lane, 3.0 m shoulder and 0.75m margin for placing 
Guardrail on both sides of the road from Ujar up to 44.5 km to 
the west. The last 8.5 km toward Yevlakh is proposed to be a 
dual carriageway (4-lane divided with 5 m median). The 
project's design was originally prepared in 2002, but the 

project did not proceed at that time. IDB through discussion 
with the newly constituted "Road Trans Service" Department 
(RTSD) agreed to finance the project on the following 
principles: 

 The road's reconstruction starts from Ujar to Yevlakh 
Bypass east junction (i.e. the 46 km section from 
station 170+500 to station 216+500). 

 The remaining portion of the road (7 km section) will 
be jointly co-financed by OPEC Fund and the 
Government as agreed in May 2003. 

   It was intended to base the new construction as far as 
possible on the original designs and documents, but the 
Consultants required to amend where it was warranted due to 
possible changes in conditions, traffic forecast and technical 
standards. The ultimate objective was to prepare proper 
documents, select good contractor and render proper 
supervision by a qualified consultant to ensure the project's 
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successful implementation. The author was engaged and 
worked as a highway design engineer in this design review 
stage.  
 

 
Figure 1: Location of Ujar – Yevlakh Road Project, Source: 

Project Folder 
The team's structural engineers were responsible for reviewing 
the previous consultant's design for rehabilitation and new 
construction of structures and bridges. This was to be followed 
by incorporating modification and improvement to the original 
designs, developing new designs where needed. The basic 
target is to deliver an economical, functional and durable 
structural solution for the project. 

II. METHODOLOGY 

Keeping this objective in mind, the activities for reviewing of 
existing design and further investigations and analysis had 
been done. After desk study of the existing design drawings, 
the Consultants carried out field investigations, which 
included:   

- Visual inspection for deterioration and damage 
of structures, 

- Measurement of the basic dimensions for the 
bridge and the culverts 

- Photographic recording of the bridges and the 
culverts. 

A total of 69 drainage structures, both box and pipe culverts 
and five bridges, were investigated, and their structural and 
hydrological conditions recorded in formatted inventory 
sheets. These inventory sheets of the structures with condition 
and recommendations have been presented as Table-2. 
Additionally, exploratory soil boring was carried out at Kura 
River Bridge Site, and other major bridge locations. The 
project was detailed design by Kocks Consultants. The desk 
study of the existing design documents revealed no design 
details and analysis; hence, the design adequacy could not be 
checked. The design review Consultants (BCL) had to 
conclude the design review based on hydrological condition, 
appropriateness of the type to the specific locations, site 

investigations, and further client requirements. Findings of the 
Previous design review are summarised below: 

Evaluation of Bridges and Culverts 
 
The main objective of the evaluation of the existing structures 
was to establish the optimum requirement of repair and 
strengthening to make it to contribute efficiently for effective 
road transportation after they have been improved. 
 
Determination of the bridge rehabilitation priority consists of 
many factors and elements. The comprehensive evaluation had 
preferably determined the priority based on the engineering 
and structural factors such as the degree of bridge defect and 
characteristics of traffic and other road users. 
 
The following conditions and methods worked out 
prioritisation of bridge/culvert replacement and rehabilitation 
for all inspected bridges/culvert on the project roads. 
 
All the inspected bridges/culverts on the project road were 
compared with the same criteria, 
. 

- Replacement or rehabilitation priority were 
determined from the viewpoint of engineering 
inspection such as degree of defect, function and type 
of the bridge/culvert, volume and type of traffic 

 
Recommendation Criteria 
 
On the basis of the evaluation of the existing structures, 
recommendations for necessary improvement had been 
prepared. Recommendations comprised Rehabilitation and 
Reconstruction. 
 
Rehabilitation Works of Bridge and Culvert 
 
i) Observed Common Defects of Structures 
 
Structural and operational defects of existing bridges and 
culverts so far investigated were as follows: 
 
1) Structural defects 
 

- Deterioration of a major structural member 
- Cracking of concrete girder and or beam 
- Damaged, corrode and deteriorated steel girders 
- Damaged bearing 
- Deformation and settlement of substructure 
- Scour of foundation 
 

2) Operational defects 
 

- Inadequate bridge/culvert width 
- Damaged expansion joint 
- Inadequate bridge/culvert safety guard rails, 
- Approach guardrail 

 
ii) Rehabilitation Concept 
The rehabilitation method appropriate to the cause and type of 
defects at each bridge and culvert had been determined, taking 
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into account the overall structural condition, cost and 
maintenance requirement, protection against bed scouring and 
bank erosion. 
 
Besides, rehabilitation works had been considered with special 
emphasis on the following aspects. 
 

- Local constructional materials & local custom 
- Minimum traffic disruption during construction 

 
Rehabilitation of structures had recommended when 
 

- Major structural components are in good 
condition 

- Satisfies geometric requirements 
- Modifications required to satisfy design 

requirements do not affect the major structural 
components  

 
Reconstruction 
  
Reconstruction of structures proposed on the existing 
alignment where existing structures required replacement due 
to definite structural and operational defects. The following 
criteria took into consideration to be replaced the structures 
immediately: 
 

- The lifetime had been expired 
- The major components had been seriously 

damaged and impossible to rehabilitate 
- The waterway opening was too small 
- The carriageway was too narrow 

 
Once the demand for reconstruction was established, the 
proposed structure's design had been prepared with a similar 
consideration of the new structure. 
 
Selection of Bridge/culvert Type 
 
In the design of new bridge/culvert structures, it was important 
to undertake comprehensive studies and analysis to select the 
most appropriate type of bridge structure, i.e. the 
superstructure and substructure members. The basic and 
important factors which were considered in selecting the 
bridge type were: 
 

- Geological/Geotechnical conditions 
- Hydraulic conditions 
- Global flooding pattern 
- Environmental conditions 
- Availability of materials 
- Construction time and cost 
- Available construction technology 
- Requirement of maintenance 

 
Structural Components 
 
The structural components of the new Bridge structures for 
which the detail design developed include the following: 

a) Decking with pre-stressed I Girder 

b) Bearing for the decking. 
c) Piers. 
d) Abutments with wing walls. 
e) Foundation for abutments and piers. 

The components broadly grouped as below: 

 Superstructure; all elements above bridge bearings, 
 Sub-structure; all elements above the ground but up 

to bearing, and 
 Foundation; elements below the Sub-structure. 

 
Investigations and Surveys 

The activities carried out to form the design basis of the project 
works are briefly: 

A. Topographic Survey 

B. Traffic Study 

C. Pavement and Sub-soil Investigation 

D. Hydrological Investigation 

E. Pavement Investigation 

F. Materials/Quarry Investigation 

G. Socioeconomic Survey for land Acquisition, 
Utility and Resettlement 

In the following section have detailed these activities that were 
essential to complete the detailed inventory for road and road-
related structures; 

A. Topographic Survey 

The scope of works required a detailed topographic survey of 
the 8.5km of 4-lane section and verified survey control points 
of the existing design documents. But in the absence of survey 
control points of the existing survey data, the consultants had 
also to carry out detailed Topographic Surveys of 44.5km 2-
lane road section. The topographic surveys have been carried 
out using Total Station, Electronic Survey Equipment. 

i. Survey Control Points (Benchmark) 

  Prior to carrying out the topographical surveys, benchmark 
monuments were established at regular intervals and at 
suitable locations along the road's full length for both 
horizontal and vertical control (X, Y, Z). X, Y coordinates of 
these monuments were determined by traversing and by GPS 
survey. Elevations (Z VALUES) of these control monuments 
were determined by level survey and tied into the existing 
National Datum and Benchmark of Azerbaijan. The 
monuments have been constructed at safe and secured 
locations to be maintained throughout the construction period. 
Each monument had been marked with reference number, 
elevation and coordinates, which sketches were presented in 
the project detail drawings. 
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ii. Detailed Topographical Survey 

A corridor of respectively 40m and 60m was surveyed in 
2-lne and 4-lane sections, while the wider strip was 
surveyed to realign or construct new approaches. Within 
the corridor, all infrastructures, including roads, 
buildings, water channels, electric power line, telephone 
line and cables, gas and water pipelines, irrigation 
installations, etc., were surveyed. Even trees, poles, 
marker posts, posters were surveyed and located on the 
map. Cross-section surveys were done at every 25m 
intervals 

Utilities Relocation survey was done for wider areas to 
prepare an appropriate plan for relocating the affected 
utilities like electricity line, telephone line, gas line and 
water pipes.  

iii. Survey Processing and Digital Terrain Model 

All these survey data were downloaded to the computer 
and processed using AutoCAD Land Desktop and Civil 
CAD design software to create a digital terrain model 
(DTM), which formed the base of designing horizontal 
alignment, vertical profile and cross-sections of the road. 
Drawing production and volume calculations have also 
been done by software using the DTM.  

B. Traffic Study 

   As a counter-checking of the existing design report's 
traffic data, traffic was counted for a short period of 2 
days. Traffic count sheets were included in the project's 
main report as an annex. Computed Annual Average 
Daily Traffic Volume (AADT) was found reasonably 
corresponding the forecast AADT of the existing report. 
Equivalent Standard Axle Loading (ESAL) was 
estimated from the AADT up to 30 years and found 
greater than previous values. Forecast ESAL of the year 
2018 and 2026 were found respectively 11.0 million and 
20 million, which are greater than those of existing. Due 
to the work's late commencement, the new design life 
was up to 2026, and the design traffic was 20m 
Equivalent Standard Axle (ESA). 

C. Pavement and Alignment Soil Investigations 

Besides reviewing existing data of pavement and soils 
investigations, the Consultants had carried out some 
essential investigations, which included: 

 Pavement condition survey 
 Pavement structures stratification 
 Grading of pavement materials in 4-lane section 
 Embankment and alignment soils investigation at bridge 

approaches, and 4-lane section. 
 

i. Pavement Condition Survey  
36.2 km of overlay sections, which were scattered between km 
0+000 and km 43+000, had been visually condition surveyed 
and assessed to determine its present serviceability status. 
Existing pavement surfaces had been found badly distressed. 
The severity and extent of major distress like depression, rut, 
cracks, edge failure etc., had been visually examined, 
measured and photographed.  

 
Figure 2: 70 mm deep rutting along wheel track, km 1+600, 

Source: from the project file 

 
Figure 3: Cracked and undulated surface at Km 25, 

Source: from the project file 
 
  The depression/rut depth was found varying from 25 to 70 
mm, with an average of 50 mm. The surface was badly cracked 
and undulated. The crack widths measured and found greater 
than 3 mm, with an average of 10 mm. The cracked surface 
represents about 30 to 50 % of the paved area. The riding 
quality was inferior. A comfortable ride at a speed greater than 
40 km/hr was practically impossible. The standard pavement 
crown diminished in almost all stretches. With respect to the 
International Roughness Index (IRI) having scale 0 ~ 10, the 
existing pavement surface had an estimated IRI > 7.  
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Figure 4: 3 ~ 15 mm wide crocodile cracks at km 7+700, 

Source: from the project file 
 

 
Figure 5: Shoulder erosion and edge failure at km 8+200, 

Source: from the project file 
   In a rating of 0 to 5 (0 being the worst and 5 being the best) 
the present serviceability index of the existing pavement 
condition had an estimated value of less than 2.5. So the 
pavement of all overlay sections had reached to its terminal 
serviceability condition, which badly warrants reconstruction 
instead of overlaying. 

ii. Embankment and Alignment Soils Investigation 

  The existing embankment and the natural ground of the 
proposed realignment of the 4-lane road section investigated. 
Samples were collected by digging a pit to a depth of 1000 to 
1300mm depth at an interval of 500m both from the 
embankment, the proposed alignment for 4-lane road and new 
bridge approaches. Total 35 samples were collected and tested 
for Classification, Moisture-density relation tests and CBR. 
Sampling and tests had been done as per ASTM and AASHTO 
Specifications. Existing embankment and new alignment soils 
were generally lean clay with traces of sand. Liquid limit of 
these samples varied from 24.5 to 37, PI varied from 8.1 to 
17.3, and that of CBR varied from 3% to 47%. The 
geotechnical report of the embankment and the natural ground 
in the area did not indicate unsuitable parameters except the 
presence of high salt content. 

iii. Typical Pavement Cross Sections 

 

 
 

 

Figure 6: Typical Pavement Cross Sections to identify the 
structural length adequacy. 

   The document analysis was conducted among all detailed 
design drawings for various components and project reports to 
ensure constructability, appropriateness, cost-effectiveness, as 
well as to ensure correct documents were prepared for 
tenderers. From the review of the main bridges, the following 
were summaries as part of the review process in Table-1. 

 
D. Hydrological/Drainage Investigation 

An overall review of the hydraulic and drainage design for the 
Ujar – Yevlakh Road Rehabilitation Project (UYRRP) had 
made mainly to: 

 Check required waterway opening through the 
bridge/culvert so that it is not endangered by erosion 
or scouring during heavy rainfall; 

 Identify the type and extent of protection works to be 
undertaken for bridges and culverts. 

 

Checked the cross-drainage's waterway opening 
(bridge/culvert) of the road recommended by the Kocks 
Consult during September – October 2002 and found that all 
the structures were hydraulically adequate except the 5.6 m 
bridge over the canal at km 2.269. The waterway opening of 
the 5.6 m bridge at km 2.269 should be increased for proper 
drainage. The Roadside drains had also been checked and 
observed that roadside drains proposed by Kocks were not 
adequate. Therefore, attention was given to design road drains, 
especially for the new bridge approaches at km 18.77, 33.95, 
43.94 and 47.8 and urban area of Yevlakh from km 44.5 to 
45.5. Hydrological/Drainage Investigation at site for each road 
cross-drainage structure was carried out during 25 to 28  

 

 

 

 

 



 
International Journal of Latest Research in Science and Technology. 

 

ISSN:2278-5299                                                                                                                                                                                  29 
 

 

September 2005. It found that all the drainage structures were 
adequate in hydrological consideration except the 5.6 m bridge 
at km 2.269. The project road traverses through a mostly open 
area having a longitudinal gradient and cross fall. Rain also 
falls minimum in the area (maximum 300mm annually) at that 
time. Roadside drains were not warranted along the road to 
cater to surface runoff except urban area and high bridges' 
approaches. An appropriate type of roadside drains was to be 
provided in bridge approaches and in the urban area where 
surface runoff is likely to be obstructed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

5.6m Bridge at Km 2.269 
 

This bridge was located over about 10m wide irrigation canal. 
Water depth was observed as 2.0m, which rises to 4.0m during 
monsoon resulting in high flow velocity. A scour hole was 
observed downstream of the bridge, indicating the inadequate 
waterway opening of the existing bridge. Details of 
Hydrological investigation of this bridge site, as well other 
bridges and culverts were checked and reviewed also,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table-1: Review summary for Project Structure (Bridges and Culverts) 

Structure No. and 
location 

Kocks Consultant's Report 
 

BCL Comments and 
Recommendations 

 Condition of structures  Recommendations and 
Design 

Comments and Recommendations 

Bridge no. 14 at km 
2+269 

5.6m simply supported 
bridge, the condition was 
bad, width is less and 
recommended for a 5x4.5m 
box culvert  

As 5x2.5m box culvert  Big scour hole exists at the down 
stream, and the canal width was about 
10m. The previous design was not 
adequate and needs more opening for 
water flow. 

Bridge no. 15 at km 
18+760 over 
Turanchay river 

Simply supported 3 span 
bridge, piers and abutments 
were not reinforced. 
Construction quality was 
insufficient. 

As 3x18m bridge Due to equal span length, both piers 
could obstruct flow and influence 
scour due to backflow of water. Need 
design modification with longer mid-
span. 

Bridge no. 16 at km 
33+967 across 
Nametahadskij canal 

Single span bridge with T 
shaped RC slab. Bearing 
capacity of abutments and 
superstructure was 
insufficient. 

As 18m long new 
bridge with concrete 
lining on the canal bed 

Satisfying hydrological conditions 
marginally but canal bed lining is not 
the appropriate solution, which 
changes the natural course of the 
vicinity's flow and impact. Needs 
modification with longer span and 
nominal slope protection. 

Bridge no. 17 at km 
43+870 over the river 
Kura 

Simply supported 267m long 
8-span bridge, 

Rehabilitation of the 
deck 

Rehabilitation of the deck was ok but 
considering increased traffic load 
RTSD requirement was to construct a 
new bridge to downstream.   

Bridge no. 18 at km 
47+800 across 
Yevlakh-Aghdam 

51m long 3 span bridge 49m long 3-span new 
bridge with span 
arrangement of 
12+25+12m 

Double lane broad gauge rail line 
crosses under the bridge. 25m 
midspan was not adequate to provide 
necessary horizontal clearance. 
Moreover, the bridge location was 
within the 4-lane road section. A new 
bridge with longer mid-span for 
sufficient clearance could be 
designed. 

Drainage Structures 
Box Culvert There are 13 box culverts. 4 additional box 

culverts and 
repair/rehabilitation of 
all 13 box culverts 

Constructions of 4 additional culverts 
are for cattle pass and to cater 
drainage, which was ok. 6 of the 
existing box culverts had no base, 
and structural condition of all 13 box 
culverts was poor and inadequate—
recommended for replacement. 

Pipe Culvert There are 56 pipe culverts. 6 of these to be replaced 
and others to be 
rehabilitated 

Condition of 14 had been assessed to 
be rehabilitated, and the rest 42 need 
replacement. 
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i. Hydraulic Design of the existing 5.6 m Bridge at km 
2.269 

Design discharge of the canal at the bridge location calculated 
by the following Manning's formula: 

Q=AX 1/nXR0.67 x S0.33 
 
Where: Q - Design discharge (m3/Sec); 
A – Flow area of the canal section (m2); 
N – Manning's roughness coefficient; 
R – Hydraulic radius (m); 
R = A/p; (p → Perimeter (m)); 
S → Slope of canal flow line; 
After putting the value of n=0.025, A=24m2 (from cross-

section of canal), R=24/13=1.85m and S=0.0001, we 
have got 

Q = 69 m3/sec. 
 
Assuming the maximum allowable flow velocity is 2 m/sec. 
A = Q/V = 69/2 = 34.5 m2 

If h = 4.5 m, then b = 7.67 m (width of opening) 
 

  Considering the canal's flow condition and for the above 
discharge, a drainage structure of 8m waterway opening is 
recommended. 
 

Kock's recommended a 5m wide box culvert with 2.5m hight, 
which was inadequate. 

ii. Road Side Drain 

    Roadside drains were required on the major new bridges km 
18.77, 33.95, 43.94 and 47.8 and within Yevlakh City area 
from km 44.5 to 45.5. Considering maximum rainfall of 
1.15mm per minute roadside drain of 300mm diameter pipe 
with 1.0m diameter catch pit placed at 50m intervals is 
recommended. In case of high approach road with steep 
gradient surface runoff shall be guided along edge of pavement 
using raised kerb and 400 mm wide outlet drain.  

iii. Slope Protection 

   All the drainage structures except the bridge at km 2.269 was 
adequate in hydrological consideration, and no sign of 
significant bank erosion was observed at those structure 
locations. However, to protect the embankment slope around 
the bridge abutment from rain-cuts, the following nominal 
protection works had done for the 260 m Kura Bridge at km 
439; 20 m bridge at km 33.95 and RoB at km 47.8. 
 
Protection of Sloping Area around the Bridge Abutment: 
 
 Embankment slopes prepared to design level and grade 

with proper compaction 
 100 mm thick filter layer of 50 mm downgraded stone 

chips placed on compacted slopes 
 Concrete blocks of size 350mmx350mmx250mm 

(manufactured by cement, sand and gravel) closely 
placed on the filter layer 

 
Protection of Falling apron: 
 

 Prepare the apron area with proper grading, levelling and 
compaction, 

 100 mm thick filter layer of 50mm downgraded stone 
chips placed on the compacted area 

 Concrete blocks of size 
400mmx400mmx400mmx250mm (also manufactured 
by cement, sand and gravel) closely placed on filter 
layer, 

 Details of slope protection work were prepared in Detail 
Structural Design Drawings,  

 

  Bridges and Culverts design consideration 
  Design of the structures carried out according to the 
requirements of AASHTO – 96, Standard Specifications for 
Highway Bridges and/or BS5400. Materials for use in the 
construction of the bridge had generally been specified to 
comply with AASHTO and/or ASTM. 
  

  The superstructure design loads consist of dead load, 
superimposed dead load, live load, Impact effect, Wind Load, 
Longitudinal Forces, Stream Flow Pressure, Seismic Forces, 
and restraint moments due to creep and shrinkage and 
differential settlement. The substructure had been designed to 
support all dead loads from the superstructure, live loads, wind 
loads, braking force, bearing friction, earth pressure including 
surcharge and other loads according to AASHTO. 
 

 Dead load 
       Total weight of the bridge/culvert structure including the 

carriageway, sidewalks, guardrails etc, had been considered 
as dead load. The differential settlement had also been 
considered as a dead load.  For the calculation of dead load 
weight, the material unit weights specified in Section 3.3 of 
the AASHTO Standards adopted as follows: 

 
Superstructure Concrete 23.5 kN/m3 
Substructure Concrete 23.5 kN/m3 
Superstructure Dead Load 23.5 kN/m3 
50 mm Surfacing  22.0 kN/m3 
 

 The impact of permanent differential settlement of the 
foundations on the structure due to dead and superimposed 
dead loads has been considered. 
 
The impacts of shrinkage and creep had been considered and 

evaluated for the following: 
 
a) Calculation of differential shrinkage and creep stresses in 

composite construction. 
b) Calculation of pre-stressing losses in pre-stressed 

concrete construction. 
c) Calculation of long term deflections of concrete 

structures. 
 
 Live load  
 

  The AASHTO lane loads or HS20-44 highway live loading 
equivalent to the truck-trailer, related impact effects, 
longitudinal forces due to traction/braking, and the AASHTO 
footpath loading have been considered the design.  
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III.  RESULT AND ANALYSIS 

  Form the above design analysis, detail drawings,  reports,  
code and standard, project contracts requirement; the author 
had an excellent understanding regarding project proposed 
road templates in various  SLK (straight line kilometre). The 
availability of useful project data and information was not so 
difficult—the structural inventory to make for cost-effective, 
site-specific, and context-sensitive approaches. During the site 
inspection, measuring tape, a camera with sufficient 
memories, safety gears, torch,  shovels,  prodder, sub-surface 
utility information, and much relevant information was taken 
with the team while left the main office.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 It was acknowledged how much information needed should 
be carried on the site; otherwise impossible to go and forth 
since the site was not close to the project office during the 
design review stage. A thorough road alignment video was 
captured during this site inspection to eliminate any missing or 
unforeseen during the visit quickly.   It was an excellent 
knowledge sharing, having experienced engineers among the 
team with lovely weather, sightseeing, nature, spectacular 
weather and geology. After the site inspection, a detail 
structural inventory table was prepared from the site 
information. The detailed inventory was collated in Table -2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table-2: Review  of Hydrological and Structural condition of existing drainage structures (Culverts and Bridges) 
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  The above culverts and structures' inventory determined by combining the culverts and bridges available information, drawings, 
and project-specific requirements. Different projects encountered different types of bridges and culverts with historical importance, 
which may vary from this project based on the project's nature: duplication, reconstruction, rehabilitation, revitalisation. The study 
tried to explain how the site team can conduct an efficient inspection with having correct expatriates. The study collated various 
data collection forms during the literature review for the practitioner and academic to prepare a site-specific or project-specific 
form based on the clients' requirements or projects scope and deliverables. The inspection team must liaise with the clients' asset 
management team, whether any available forms for the relevant tasks, to better integrate and cost-effective outcomes for clients 
to keep enriching data. The following figures are the sample forms have listed here for better understanding and preparation, the 
relevant authorities may be inquired for the further updated forms; 
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IV. DISCUSSION 

  Culverts and Structures' inventory was determined by 
combining the culverts and bridges available information, 
drawings, and project-specific requirements. Different 
projects may have different types of bridges and culverts with 
historical importance, which may vary. The study tried to 
explain how efficient inspection outcomes and rich data can be 
explained while the team will have in-depth knowledge about 
the project scopes and requirements with clients' preferences 
and directions. The loss of capacity or inexperience also 
significantly influence the priority and nature of inspection 
works. This is to highlight that the whole design team and 
project management team heavily rely on input data. The 
quality and credibility of system outputs are susceptible to the 
quality of input data. Besides, inaccurate data produce 
inaccurate information results in significant time delay and 
variations during execution. Therefore, The essential quality 
of data will always reflect the care taken when it was collected. 
 
Relevant issues in data quality include (Dowling and 
Rummey, 2014): 

 Is the data sufficiently well defined (eg bridge width 
may mean overall structure width, width between 
kerbs, or aggregated width of traffic lanes)? 

 Are tolerances specified consistent with end-user 
requirements? For example, tolerances may vary for 
different end-users of the data (eg,  etwork/corporate 
level vs analysis of individual structures). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 How repeatable is the collection process? 
 Are automated measurement techniques available, 

used, checked for calibration? 
 Are observers or inspectors suitably experienced, 

trained and accredited? 
 Has there been a verification investigation that the 

design and construction reports are accurate? 
 Is data checked for validity after being entered? 
 Are the security arrangements for the storage of data 

adequate? 
 Is there a review or audit process for data collection? 
 Is data received approval from the service unit 

manager before finalising? 
 Is data and relevant additional field information, 

including video, photos are catalogued and recorded 
in Enterprise content Management or similar asset 
register? 

 
V. CONCLUSION 

 The project works were financed by Islamic Development 
Bank (IDB), and Procurement of the works would be done 
through International Competitive Bidding as per procurement 
guidelines of IDB. The procurement guidelines that used were: 

 Prequalification of suitable bidders through open 
tendering among the member countries of IDB, 

 Standard Tender Document and tendering procedure of 
international financing institutions like WB or ADB and 
FIDIC condition of contracts.  

RTSD had engaged Bangladesh Consultants Ltd for providing 
consultancy services to:  
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 assist PIU in the process of preparation of documents of 
prequalification of bidders, preparation of tender 
documents, evaluation of prequalification applications, 
issue of tender documents, pre-tender meeting, 
clarifications and amendments, evaluation of tenders and 
recommendation for the award of contract, and 

 supervise construction works.  

  It was planned that prequalification of bidders, tendering and 
contract to award would be completed by may 2006, the 
contract works completed in 2 years time, and after that 
contractor could have a defect liability period of one year. The 
engineer and his staff were responsible for the supervision of 
construction works while PIU and his staff will monitor the 
progress and be responsible for the RTSD.  The supervising 
staff's organogram with the line of communication among 
Consultants, RTSD and IDB. It was envisaged that an 
international contractor providing modern technologies would 
use locally available resources through international 
competitive with encouraging local participation in Joint 
Ventures or Associations. The unit costs for equipment, 
material and labour were based on information and data from 
the international competitive tendering for similar other 
ongoing or proposed projects in the country. The cost 
estimates had been prepared based on current prices of locally 
available material and labour, on plant and equipment 
purchase from the international market or local market as 
applicable. Recent price rise in the international market for 
fuel and reinforcing steel had also been considered. 
 
Cost estimates of the project work had been prepared using the 
bill of quantities in conjunction with the Bid Documents: 

 Engineering Drawings 
 General and Technical Specifications 
 General and Special Conditions of Contracts (FIDIC) 
 Any other information contained in the bidding 

document 
 

The Bills of Quantities comprised the followings: 

a) General and Preliminary 
b) Site Clearance and earthworks 
c) Pavement Works 
d) Drainage 
e) Bridgeworks 
f) Day works 
g) Contingency Provision 
h) Grand Summary 

 
For better data management and presentation in a Project 
Management Information System (PMIS), the inventory team 
required to understand that throughout the life cycle of a 
project; "a significant amount of data is collected, analysed, 
and transformed. Project data are collected as a result of 
various processes and are shared within the project team. The 
collected data are analysed in context, aggregated, and 
transformed to become project information during various 
processes" (PMBOK, 2017 p. 27).  
The following three processes are used in project data and 
information: 

 Work performance data. It includes reported per cent 
of work physically completed, quality and technical 
performance measures, start and finish dates of schedule 
activities, number of change requests, number of defects, 
actual costs, actual durations, etc. Project data are usually 
recorded in a Project Management Information System 
(PMIS) and project documents. 

 Work performance information. The performance 
information includes deliverables, implementation status 
for change requests, and forecast estimates to complete. 

 Work performance reports. The information is 
compiled in project documents intended to generate 
decisions or raise issues, actions, or awareness such as; 
status reports, memos, justifications, information notes, 
electronic dashboards, recommendations, and updates. 

 
This study's main goal was to represent a context-sensitive and 
site-specific Structural Inventory from a single project 
outcome. This study also brought a few sample examples from 
various countries as a data collection process. The audience 
should understand that the site-specific project relevant 
approach should be adopted and approval should be made from 
clients or relevant authorities before site inspection and final 
submission.  
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