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Keywords Final English Extended Abstract

Final extended abstract Each submitted manuscript to the Journal should accompany an
Journal English extended abstract, which also needs to be uploaded on
Underground space the website. In the following, the preparation process for an

University of Shahrood (US)

Iranian Tunneling Association (IRTA) English extended abstract is explained. Each English extended

abstract should be maximum 400 words in length (maximum
one page) and should contain four sections of Summary,
Introduction, Methodology and Approaches, and Results and Conclusions. The abstract should
contain no figures, tables, or equations as well as no citations to references. Please use the font Times
New Roman for writing the English abstract. Furthermore, type the title by 14-pt Bold, for the authors by
9-pt Bold, the affiliations by 9-pt, the body of the abstract by 10-pt, and the keywords by 9-pt Bold. The
body of the abstract should be aligned as justified and typed with single line spacing.

Summary

In this section, a concise and comprehensive summary of the process of research should be presented. It
should concisely describe the content, subject, objectives, scientific logic or method(s), and the most
important findings and conclusions of the research.

Introduction

The introduction of the English extended abstract should comprehensively present the basics of the
research in short length and clear statements, so that the reader can obtain a general scope and sufficient
information from the research. The necessities, general objectives and future perspectives, in addition to
the challenges and extents, of the research should briefly be presented in this section.

Methodology and Approaches
The details, approaches, tools, software, computational or statistical methods and algorithms of the
research should clearly and briefly be explained in this section.

Results and Conclusions

The observations, obtained experiences, findings, results, conclusions, and practical recommendations to
continue the research should be presented in this section. If necessary, the stated points in this section can
be classified and numbered.
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Keywords Extended Abstract

Limit analysis In this research, in the framework of limit analysis method with
Spiral failure consideration of a 3-D continuous failure mechanism, stability
Matric suction of tunnel excavation face in unsaturated media was studied.
Tunnel face

Governing kinematic equations were adapted for unsaturated
conditions with introducing unsaturated form of Mohr Coulomb
failure criteria. Afterward, a set of parametric analyses, in
different form of suction distribution and tunnel geometry were performed. Based on obtained results,
matric suction and its distribution considerably influence tunnel face stability. Therefore, increase in
matric suction leads to decrease in limit pressure exerted on tunnel face. In the final section of paper,
finite element numerical analyses in the same conditions of material and geometry were executed. The
results indicate that limit analysis predict a limit pressure more than finite element method.

Unsaturated soil

Introduction

There are numerous studies in the literature concerning application of upper bond limit analysis for
evaluation of tunnel face stability in soft ground. These works have used conventional soil mechanics
theory. However, a large part of surface soils are in unsaturated condition. For many engineering
problems especially in construction phase, the principle of unsaturated soil mechanics can be used. This
can be more efficient for unloading problems such as Tunnelling or excavation. This approach describes
the role of unsaturated parameters on tunnel face stability using limit analysis method.

Methodology and Approaches

Governing kinematic equations were firstly adapted to the unsaturated condition. Then, parametric study
was performed using direct calculations on kinematic equations. In the final step of paper PLAXIS3D was
used for numerical analyses.

Results and Conclusions

e Increase of matric suction leads to more dissipated energy in sliding surfaces of failure
mechanism (decrease in limit pressure).

e  Presence of matric suction in the analysis do not change the general form of failure mechanism.

e Limit pressures exerted on tunnel face obtained from limit analysis method are less than those
obtained from finite element methods.

e The continuous spiral logarithmic form of limit analysis are confirmed qualitatively by finite
element method.
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DB contract In the most of projects, there is a possibility of claim occurrence
Causes of claims between both contract sides especially by contractors. These
Risk analysis claims negatively affect project utilization but can be prevented

Importance criteria

Underground projects by perception of main causes of occurrence. In this regard,

authors gathered 250 reasons related to claim in underground
design-Build projects. After analyzing of these reasons, closed
questionnaires including frequency and intensity of impact in three levels (first level consists of 5 groups,
second level consists of 16 groups and third one including 43 groups) were prepared and distributed
through relevant parts who are active in different sectors of underground projects. Then according to the
result of this questionnaires the most important Causes of claims were determined.

Introduction

Growth of claims in construction projects has an inverse correlation with triangular goals of project
management (time, cost and quality). In the one hand, the need for faster utilization of a project has
caused using design-build method. In the other hand, lack of enough knowledge of design-build method
in Iran makes claims occurrence inevitable, especially in underground projects that have a complex
nature. If the factors of claim occurrence can be recognized, it might be a preventable issue. In this paper,
the most important causes of claims in underground design-build projects have been studied and
analyzed.

Methodology and Approaches

In this research, qualitative and quantitative data have been collected by literature review studies,
conducting semi-structured interview with experts and examination of documents relevant to real claims
of some underground design-build projects. After analysis of these cases, closed questionnaires were
prepared and according to the completed questionnaires, claim causes base on importance criteria in
underground design-build projects were determined.

Results and Conclusions

It is showed that, If causes considered before starting a project, claim occurrence and its subsequent
future conflicts can be prevented. In addition, non-technical factors such as claims should have a similar
degree of importance as technical factors in underground design-build projects.
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Concrete lining Excavation and segment installation is simultaneous in

Segment D.S.TBM tunneling. Segmental quality control in production

gfa”'_”g phase (in factory) and accuracy and rapidity of segment
epping

installation in implementation phase are considered amongst
main advantages of segmental lining application in mechanized
tunneling. But inherent defects of segments and stepping and
spalling after installation decrease concrete lining quality. Recognition of cause and mechanism of
segment defects is an important factor in quality improvement of precast concrete lining. In this paper,
lining installation quality and causes of concrete damages have been studied using Tehran-Karaj water
conveyance tunnel (lot 1) site data.

Karaj tunnel

Introduction

During segment installation some damages such as stepping and spalling might occur. There are different
influencing factors, which can be categorized as manufacturing and installation related damages. In order
to study the type and the cause of segment damages which were installed in different location of a ring,
about ten thousand rings were analyzed in Tehran-Karaj water conveyance tunnel (lot Il) with 14 km
length, excavated by D.S.TBM.

Methodology and Approaches

Lining installation quality of this tunnel was studied using statistical approach. The effective parameters
on segment damages classified in ground situation, tunnel alignment, machine parameters, concert
characterizations, thrust of the jacks, tail shield situation, quality of installation and other parameters. In
this tunnel, each concrete ring consists of 5+1 key universal segment that was assessed based on survey
deviance, eccentric thrust jacks and accuracy of segment installation on amount and size of defects.

Results and Conclusions

This approach shows that minimum and maximum spalling occurs in key segment and its contiguous
segments, respectively. In addition, stepping in key contiguous segments are more than other type of
segments. Comparing segment installation condition and survey deviance in curve alignments shows a
great reduction in installation quality and increase in number of stepping and spalling area.
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Surface settlement In this research, the influence of tunnel construction of the 2"
EPB-TBM _ line of Mashhad metro in the vicinity of Sadaf hotel has been
Parametric analysis chosen as a case study. It was aimed to investigate the ground

Building geometry
Mashhad metro
Finite difference method

displacements and surface settlement which has been induced
by tunneling with Earth Pressure Balance-Shield Tunnel Boring
Machine (EPB-TBM). FLAC-3D, as a finite difference software,
has been used for numerical modelling.

Introduction

Construction of underground tunnels plays an important role in development of modern cities. One of the
most important problems caused by the construction of tunnels is that underground excavations can cause
large settlement of surface ground. Transportation developments in cities often involve tunneling, which
inevitably leads to ground movements and Tunnel construction in urban areas may inevitably require
crossing close to adjacent surface structures.

Methodology and Approaches

In this paper, influence of effective parameters are assessed. These factors are geometrical parameters
such as tunnel overburden, depth of foundation of building and lateral distance between tunnel and
building. Numerical method in this study was performed with FLAC-3D code. Moreover, 4 scenarios are
analyzed: green field analysis with close form solution, green field analysis with numerical method,
tunnel foundation interaction and tunnel interaction with weight of structure.

Results and Conclusions

In conclusion, the line graph in various analyses illustrates that the green field analysis even numerical or
not are evaluated underestimated results especially on settlement with respect of real condition. Then it is
better to consider at least weight of structure for initial settlement analysis. The results indicate that,
variation of tunnel overburden is more effective than building depth and lateral distance on surface
settlements.
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Underground coal gasification Underground coal gasification (UCG) is a procedure in which
Excavation panel in-situ coal is converted to gas. This process forms a cavity
Multiple Regression (panel) in the coal seam. The panel width will vary with

Mazino Coal Basin thickness of the coal, energy in the coal and amount of

groundwater that runs into the reactor. Unsuitable deign of
panel width directly impacts the economic and environmental factors. Therefore, in this research a new
method for estimating panel width has been developed using non-linear regression analysis based on data
gathered from the 6 UCG field trials which gasified by Controlled Retraction Injection Point (CRIP)
method.

Introduction

There is currently no empirical equation for estimation of panel width in UCG design. In this study, at the
first stage, a series of simple regression analysis between the independent variables and the dependent
variable (panel width) using the data of 6 UCG field trials were implemented. Regression analysis was
carried out using SPSS software. The result of this stage revealed that obtaining a reliable relation for the
estimation of the panel width using a unique variable is almost impossible. At the second stage, the
multiple linear regression analysis was implemented to obtain a relation between panel width and
independent variable. Findings showed no reliably relation for estimation of panel width. Finally, the
non-linear regression analysis was implemented for development of an empirical model. The results of
this study showed a better relationship between independent variables and panel width.

Methodology and Approaches

In this study, non-linear regression analysis has been employed based on data gathered from the 6 UCG
field trials and then empirical model has been developed. For this purpose the SPSS21 software has been
used.

Results and Conclusions

In this paper, a new empirical model developed by non-linear multiple regression method for predication
of the panel width in UCG design. During the analysis, five possible independent variables coal seam
thickness, coal seam depth, operation pressure, coal seam permeability and coal calorific value are used
to predict the panel width in UCG. The results of this study show that the developed empirical model can
reliably predict the panel width in UCG process. The most important application of this model is to
predict panel width before the construction of a UCG pilot. Base on this model, the panel width is
estimated 45 m in Tabas Mazino coal deposit.
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Short road tunnels Cost estimation is one of the most critical tasks in pre-feasibility
Cost estimation studies and planning of tunnel construction projects. This paper
Regression analysis presented a cost estimation model for excavation and support of
Overburden

short tunnels using uni-variate (UVR) and multi-variate
regression (MVR) techniques. Hence, a database consisting of
two explanatory variables including RMR and tunnel depth
along with tunnel support and excavation costs was compiled from 12 tunnel sections in the North-West
of Iran. The statistical significance and validity of the obtained models was checked by using some
statistical tests, which proved that this model provides the possibility of a fast and adequate cost
estimation of the excavation as well as support cost of tunnels at the phase of pre-feasibility study in
tunnel projects.

Rock Mass Rating (RMR)

Introduction

In this research, the main purpose is to provide a reliable early cost estimating model for short tunnels
which are constructed by drilling and blasting method. The structure of the proposed model is dependent
on previous experiences in cost modeling as well as statistical considerations of data and the results of
validation functions.

Methodology and Approaches
In this research, both uni-variable and multi-variable regression techniques were implemented because of
their mathematical background and their wide applications in cost estimations.

Results and Conclusions

Based on the obtained results, among the three possible uni-variate functions, the form of Y=ae®*, with a
mean absolute error rate of 13% is better than others for estimation of the tunneling cost. The results
showed that the costs of excavation increase with RMR. In addition, the cost of tunnel excavation showed
a reverse relation with RMR. Linear, logarithmic and exponential regression techniques were applied for
multi-variate modeling and it was concluded that only the linear regression model is significant.
Validation of the model using MAER method indicated that the error changed in 11 to 13 percent
provides an acceptable range in pre-feasibility study phase.
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