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ABSTRACT

Steel structure bridges, as the epitome of modern civil engineering, have
become the preferred choice for long-span highway, railway, and urban landscape
bridges due to their significant advantages of high strength, light weight, and large
spanning capacity. However, as bridge construction advances towards greater
spans, higher speeds, heavier loads, and more complex service environments,
traditional construction methods and rough quality management are no longer
sufficient to meet the current engineering requirements for precision and long
service life. The book "Steel Structure Bridge Engineering Technology and Quality
Control" is precisely positioned at this industry turning point, aiming to provide a
systematic, rigorous, and practical technical guide for engineering practice.

This book breaks away from the traditional textbook's emphasis on theory
over practice, taking "full life cycle" and "precision control” as its core concepts,
and builds a comprehensive knowledge system from the design source to the
operation and maintenance end. Starting from material properties and design
fundamentals, the book delves into the underlying logic of steel, connection
materials, and new high-strength weathering steel. In the core manufacturing
and coating processes, the book does not shy away from complexity, providing a
detailed and in-depth analysis of key techniques such as numerical control cutting,
complex assembly, welding deformation control, and anti-corrosion system
construction, effectively implementing the requirements of factory prefabrication
and standardized management.

In response to the complexity of on-site construction, the book meticulously
outlines the key points of mainstream installation methods such as formwork,

cantilever, jacking, and rotation, and deeply integrates the practical norms for high-



ABSTRACT

strength bolts and on-site welding. Even more commendably, the book keeps pace
with the industry's intelligent trend, dedicating separate chapters to construction
measurement, structural health monitoring, and the entire process quality control
and acceptance system, providing systematic solutions for millimeter-level
precision control and accurate early warning of hidden diseases. Finally, through
the analysis of common disease mechanisms and the discussion of maintenance
strategies, the book completes the closed loop from "building well" to "managing
well".

This book is an indispensable reference tool for front-line steel structure
engineers, quality inspection and supervision personnel, as well as teachers and
students in related majors of higher education institutions. It not only conveys cold
technical parameters but also the spirit of craftsmanship that pursues excellence,
serving as a solid bridge connecting theoretical knowledge with engineering

practice.
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The construction of a bridge is not merely a conquest of geographical space;
it is also a concentrated review of industrial strength and engineering wisdom.
Over the past few decades, Chinese bridge builders have blazed trails through
mountains and built bridges over rivers, creating one engineering miracle after
another that has captured the world's attention. However, when we stand before
these steel giants, apart from marveling at their grandeur, as practitioners, we feel
a sense of trepidation. Because every line on the blueprint must eventually be
transformed into tens of thousands of components, and any minor mistake in the
manufacturing process could be magnified under the relentless assault of fierce
winds, huge waves, and heavy traffic.

There is an old saying in the engineering field: "Three parts design, seven
parts manufacturing, and twelve parts management." Although this is a slightly
exaggerated joke, it highlights the decisive role of manufacturing techniques
and quality control in the construction of steel bridges. During the period of
extensive development that prioritized speed and scale, we paid a considerable
price. Some bridges developed fatigue cracks on their orthotropic bridge decks
within just a few years of operation; the coatings on some steel beams peeled off
prematurely under the erosion of harsh environments, leaving them rust-stained.
These problems constantly remind us that without the support of meticulous
craftsmanship, even the most advanced designs are merely a premature depletion
of the bridge's lifespan.

The conception of this book stems from the real pain points and profound
reflections on the front lines. We aim to move beyond the mere listing of

regulations and delve into the underlying logic behind the manufacturing process.



The essence of a steel bridge is to combine various types of steel through
connections and coatings into a single, force-bearing organism. Therefore, the
book does not skimp on the details of material selection and matching. Because
without understanding the carbon equivalent of high-strength steel and its
sensitivity to welding cracks, or without knowing the harsh conditions for the bare
use environment and stabilization treatment of weathering steel, all the "high-tech"
would be nothing but castles in the air.

The focus of the entire book lies in the two most critical aspects:
manufacturing and coating. Factory prefabrication is the cornerstone of bridge
quality. We pay close attention to details such as the precision allowance in
cutting and material preparation, the rigidity of the assembly jigs for plate units,
and the continuous matching pre-assembly of complex segments. Often, the pain
points during on-site installation can be traced back to the loss of control over
manufacturing precision in the factory. At the same time, coating is far from a
simple "painting" process; it is the first and most crucial line of defense for bridges
against external erosion. From the control of roughness in shot blasting to the
synergy between zinc-rich primers and topcoats, this book attempts to reconstruct
the process of establishing a scientific anti-corrosion system and correct the blind
spots that are often overlooked in construction.

When the components arrive at the site, the real test begins. The on-site
environment is far more complex and changeable than the factory workshop, with
wind force, temperature differences, and temporary loads all testing the flexibility
of the plan. The book meticulously sorts out the applicable boundaries of various
installation methods and focuses on discussing the two core connection methods:
high-strength bolts and on-site welding. Unlike conventional construction manuals,
this book particularly introduces the establishment of construction control
networks, precision measurement techniques, and structural health monitoring
during the construction period. This is not only an extension of technology but
also an inevitable requirement for the "digitalization" and "intelligentization"

transformation of modern bridges. Only by letting measurement data speak and



making sensors the "nerve endings" of the bridge can we secure victory in the
millimeter-level competition.

Quality control is not achieved through inspection but through production.
This principle is vividly demonstrated throughout the book. We move the quality
inspection checkpoints forward, integrating them into the entire process of
manufacturing, transportation, installation, and acceptance. From the traceability
of raw material batch numbers to the judgment logic of non-destructive testing of
welds, and to the procedural standards for final acceptance, this book attempts to
construct a tight quality protection net.

Finally, we turn our attention to the maintenance and management of bridges
during their service life. There is no bridge that never deteriorates; there are only
those that are well maintained and have a long lifespan. In the face of the two
major problems of fatigue and corrosion, the book not only offers macro strategies
but also provides micro-level detection methods and reinforcement techniques.
The capacity of a book is limited and it cannot cover all the difficult problems in
engineering. However, if this book can serve as a glimmer of light for engineers to
solve problems in the dead of night or offer a new perspective when dealing with
a tricky technical issue, then the refined words in it will have their value. Bridges
span rivers, connecting not only the two banks but also the professional beliefs
of generations of bridge engineers who are dedicated to truth, practicality, and
meticulousness. May every reader of this book find their own sense of professional
achievement and the strength to persevere in the midst of the dry regulations and
complex techniques.

Due to the author's limited ability, there may be omissions and inappropriate
parts in the book. We sincerely ask readers to offer criticism and corrections.

Qiao Xinwang
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