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Preface

Engineering structural reliability refers to the ability of a structure to com-
plete predetermined functions within a specified time and under specified
conditions, while the degree of structural reliability is a mathematical mea-
sure of reliability. According to the definition, the reliability of engineering
structures should include three aspects: the first is the part of the struc-
ture itself, including structural resistance, structural type, and structural
reuse; the second is the external effects that the structure is subjected to,
including direct, indirect, and combined effects on the structure; the third
involves the basic methods of structural reliability, including the calcu-
lation method of reliability, analysis of system reliability, and calculation
of dynamic reliability. Therefore, the reliability of engineering structures
mainly involves the basic methods of reliability, which is also the main
content of this book.

The theoretical research on structural reliability flourished in the 1970s
with the transition of structural design codes from the allowable stress
design method to the probability-based limit state design method, while
the domestic research work was relatively synchronized with the foreign
research. However, in terms of basic theoretical research on structural reli-
ability, there is a significant gap between the domestic research and the
foreign research, which is basically modified according to the foreign reg-
ulatory systems, which means it is in a “running” stage compared to similar
international research. With the continuous deepening of understanding
and research on structural reliability theory in the domestic academic and
engineering communities, especially the great discussion on structural reli-
ability in the 1990s, it is necessary to consider both the theoretical system
of structural specifications based on reliability and the practical functional
requirements of structures in the application of engineering structures.
This is mainly reflected in the formulation of unified standards for struc-
tural design reliability in the early 20 century. Changing “the structural
reliability” to “the degree of structural reliability” is the biggest highlight
of the unified standard formulation, which means it is in the “parallel”
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stage with similar international research. With the continuous progress of
research on structural reliability theory by Chinese scientific and techno-
logical workers, and the deepening understanding of engineering struc-
tural reliability issues by engineering technicians, the establishment of
China’s regulatory system and the application of engineering structural
reliability will be more perfect, and it is fully possible to achieve a “leading”
stage compared to similar international research. This is also the purpose
of writing this book.

This book consists of eight chapters, mainly introducing the devel-
opment overview and basic concepts of the basic theory of reliability,
uncertainty analysis methods, reliability calculation methods, simulation
methods of reliability, system reliability analysis, time-varying structural
reliability, load and load combination methods, the application of reliabil-
ity in specifications, and the application of reliability theory in practical
engineering.

This book can be used as a textbook and teaching reference for grad-
uate and senior undergraduate students majoring in civil engineering,
water conservancy, highway, railway, port, ship and ocean engineering in
higher education institutions. It can also be a professional reference book
for engineering technicians and scholars engaged in research and design in
the fields of civil and industrial architecture, municipal facilities, bridges,
roads (highways and railways), port and ocean engineering.
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SN

Cix
C
CsX

o]

Current crack length in Fracture mechanics model
Deflection of structural systems;

Experience adjustment coefficient

The limit on crack length under certain functions after
bearing secondary cyclic loads within its designed ser-
vice life

Effective sample area

Maximum deflection of structural system

Initial crack length

Gross area of pile tip

Surface area of pile body

Sampling area

Proposition supported by new experimental results
Stress at any position in the structural system
Deviation coeflicient of Q

Deviation coefficient of SC

Test constants in Fracture

Effect coeflicient for converting load into effect
The specified limits for the structure or component body
to meet the requirements for normal use

Kurtosis coefficient

Lift coefficient of wave force

Skewness coefficient

Truncated values in truncated distribution functions
Fatigue damage

Outer diameter of pile

Effects caused by dead load

Effects caused by the average value of dead load
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Dy
d.

Y

D

f(X)

f Gray (2)
Jui

fi

E

Ji

fui

Jui

fi

FmerX
Fyi(x)
Fy(n)

fz0
fr(®)

fri0
frsf(x)

Structural damage area

Fatigue damage due to wave, low or high frequency
combination stress S, under the sea case i and the

wave direction j

Safety region of stochastic process in the whole life of
structure

The displacement vector of all nodes in the element
Standard value effect of seismic loads

Error factor

Subjective uncertainty

Error term due to spatial averaging

Plastic failure of the first failure mode

Surface friction force per unit area

Joint density function of variables X(=(x,x,,...,x ))
The built-in function of gray variable

Zero crossing rate of high-frequency mooring force
Average zero crossing rate

i* failure mode

Standard values of material properties

Zero crossing rate of low-frequency mooring force
Wave zero crossing rate

Concrete tensile strength

i" failed component in the j* failure mode

Cumulative distribution function of X at maximum
value

Cumulative distribution function for maximum load
effects of various combinations

Cumulative distribution function in time integration
method

Probability density function for the whole structure

Instantaneous probability density function of structural
time-varying resistance
Probability density function of the strength of the i link

Response surface function



