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Abstract

Driven by the “Belt and Road Initiative”, overseas projects of highway engineering
enterprises in China are increasing. As an important document of construction
safety management, the accurate translation of Technical Specification for High-
way Engineering Construction Safety (JTG F90-2015) has become the key to en-
sure the safety of international engineering construction. This study selects the con-
tent of Chapter 5 “Lifting and Hoisting” of the code, focusing on the problems of
inaccurate translation of technical terms, inconsistent expression of the code, and
ambiguous translation of technical details in the translation practice. By combining
engineering expertise and translation theory, the study adopts the strategies of ter-
minology standardization, context classification and technical logic visualization to
deal with translation problems. It is found that the accurate translation of this spec-
ification is of great significance to ensure the safety of highway construction. Ac-
cordingly, the translation needs to achieve a balance among terminology con-
sistency, technical accuracy and readability, so as to provide reliable linguistic sup-

port for international highway engineering projects and ensure the effective appli-
cation of the specification in international engineering scenarios.
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1. Introduction

With the deepening advancement of the “Belt and Road Initiative”, the global cooperation in infrastructure construc-
tion is getting closer and closer, and the scale of China highway engineering enterprises participating in overseas
projects is increasing (Xu & Ding, 2025). According to statistics, by 2024, China has over 1,100 transportation and
power projects in countries along the Belt and Road, involving an investment of over 100 billion US dollars. However,
the safety management challenges faced by transnational engineering construction are particularly prominent. And
as a core document guiding construction safety, the accurate translation of the Technical Specification for Safety in
Highway Construction (JTG F90-2015) has become a key link in ensuring the safe implementation of international
projects. This specification covers the safety technical requirements of the whole construction process, and as a key
link in highway construction, the operation safety of hoisting is directly related to the success or failure of core
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processes such as bridge erection and tunnel component installation (Zheng & Yin, 2021). The quality of its transla-
tion directly affects the understanding and implementation of specifications by overseas construction teams.

Currently, there are significant shortcomings in the translation practice of the norms. Firstly, there is a lack of
uniform standards for the translation of specialized terms. Secondly, the mandatory level of specification expression
is vague, resulting in unclear implementation requirements. Thirdly, there is a logical fault in the translation of tech-
nical details, which weakens the operability of construction guidance. Every year, overseas engineering safety acci-
dents caused by translation errors abound, causing great economic losses (Song, 2022). The above problems seriously
affect the international applicability of norms, so it is urgent to carry out systematic translation research.

This study aims to establish a specialized translation system for safety technical specifications of highway engi-
neering. By systematically analyzing translation difficulties and then combining engineering expertise with transla-
tion theory. This study proposes a processing strategy of terminology standardization, context grading, and technical
logic explicitness to ensure the accuracy and authority of translations in international engineering scenarios. This
study also provides standardized translation templates for overseas projects of China highway engineering enterprises,
reduces the safety risks caused by language barriers, and helps the “China Standard” to land in the international
engineering field.

2. Overview of Equivalent Effect Translation Theory

Equivalent Effect Translation Theory was proposed by Jin Di in 1989. As an outstanding scholar in the field of
translation in China, the theory proposed by Jin Di occupies an important position in the history of Chinese translation
theory and opens a new path for translation practice and research. The birth of Jin Di’s Equivalent Effect Translation
Theory is not accidental. It gradually matured in the specific historical and cultural context and academic atmosphere
(Lin, 2022). In addition to the in-depth study of Western translation theories, Jin Di, based on the characteristics of
the Chinese language and culture, has developed the Equivalent Effect Translation Theory with Chinese characteris-
tics by integrating and combining the best of the best of the best (He, 2023).

This theory advocates accurate transformation at the language level to ensure the accurate transmission of vocab-
ulary, syntax and discourse; At the cultural level, cultural proprietary items are handled appropriately, and cultural
differences are resolved and cultural exchanges are promoted through appropriate translation strategies; On the style
level, faithfully restoring the style features of the source text, whether it is concise, bright, gorgeous and elegant, or
humorous, should make the target language readers feel the unique charm of the original text. He Guihua pointed out
that the translation of professional texts needs to realize the unity of “semantic equivalence” and “pragmatic equiva-
lence”. “Semantic equivalence” requires the translation to correspond to the original accurately at the lexical level to
ensure that the connotation of technical terms is not misinterpreted; “Pragmatic equivalence”, on the other hand,
emphasizes the need for translations to convey the function and intention of the original text in a particular context,
so that the target readers’ understanding of the text and the effect of its execution will be the same as that of the
readers of the original text (He, 2023). This theory is of great guiding significance to the translation of “lifting and
hoisting chapters”. The terminology, expressions and technical details in the specification are not only carriers of
information, but also carry the operational instructions and mandatory requirements for engineering safety, so the
translation needs to take into account the “literal accuracy” and “functional equivalence” to avoid the implementation
of safety standards deviation due to language differences.

3. Problems in Translation
3.1 Cross-linguistic Semantic Bias in Specialized Terminology

There are a large number of industry-specific words in the engineering field (Tang, 2023). Its translation is easy to
fall into the trap of “literal translation”. For example, “the Chinese text 1”. If the term in the text 1 was translated as
“safety coefficient”, is out of step with the terminology system of “safety factor” in the international standard 1SO
4301-1:2019. “Safety factor” refers specifically to “the ratio of the ultimate load to the rated load”. However, in
English, “coefficient” is more inclined to the “proportional coefficient” in the field of mathematics or physics, which
does not reflect the specific connotation of “load ratio” in engineering, leading to semantic fracture. “The Chinese
text 2” is often translated as “crane installer” and “dismantler”. The translation ignores the compound requirement
that the post should have both installation and dismantlement qualifications, and the correct translation should be
“crane installation and dismantling worker”.
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3.2 Lack of Translation of Normative Logic

The mandatory levels of technical specifications are often confused in translation. There are two versions of “should”
and “shall” in “the Chinese text 3”. For example, the term “ying” is a positive word that should be done under normal
circumstances, and “shall” should be used to strengthen the obligation, while “should” only indicates suggestions,
which is inconsistent with the requirements of compulsory inspection in the original text. The word “yi” in “Chinese
text 4” indicates recommendation, and the translation “it is advisable to” better reflects the normative logic of “sug-
gestive rather than mandatory” and avoids being misinterpreted as “permissive operation”.

3.3 The Broken Logical Chain of Technical Details

The chronological and causal nature of the construction process is easily weakened in translation. When translating
“the Chinese text 57, if the conditional adverbial of “when ...” is omitted in the translation and directly translated
into “the safety factor shall not be less than 6”, it will lead readers to ignore that the safety factor is only applicable
to the specific situation of “hooking the lifting ring with the hook”, and the lack of conditions will lead to misjudgment.
In the translation of “the Chinese text 6”, it is easy to omit the translation of the conditional clause, so that the
translation of the loss of the technical scene of the limitations.

4. Solutions for Problems
4.1 Standardization of Terminology

The “semantic equivalence” in the Equivalent Effect Translation Theory requires that the translation of technical
terms must accurately correspond to their unique connotations in the engineering context, rather than a simple literal
conversion. Highway engineering terms often contain industry-specific definitions. If only literal correspondence is
pursued, the target readers’ understanding of terms will deviate from the original text, which violates the principle of
semantic equivalence. Take the core terminology in the specification as the object and combine it with the description
of the provisions and international industry standards (e.g., ISO 4301-1:2019). Establish the precise correspondence
between terms and international engineering contexts to ensure that the technical connotation of the terms is com-
pletely conveyed in the translation (Yang et al., 2025).

To standardize “the Chinese text 77 as “sling” and “the Chinese text 8 as ‘hook’; to fix the translation of “the
Chinese text 9” as “safety factor” and to add a note (the ratio of the ultimate load to the rated load) in the translation.
This translation is fully consistent with the definition of international lifting engineering field. It not only meets the
literal correspondence, but also realizes the equivalent transfer of technical connotation, so that overseas construction
personnel can directly correlate with the international standards they are familiar with, and avoid understanding bias;
The “Chinese text 10” refers to “a professional with both lifting signal command and sling operation qualifications”,
which is a special operation post defined in the specification. It would be inappropriate to translate it as “crane signal
worker” or “rigger”. The former only embodies the function of “signal command”, while the latter only emphasizes
“rigging operation”, which both separate the composite attributes of the post and do not conform to semantic equiv-
alence. The correct translation is to render it as “crane signaler and rigger”. Connecting “signaler” and “rigger”
through “AND” completely conveys the connotation of “dual functions”, so that overseas teams can clearly under-
stand the qualification requirements of the post, which is completely consistent with the domestic cognition of the
post, and realize the double equivalence of semantics and functions.

4.2 Context Classification for Pragmatic Equivalence

The “pragmatic equivalence” in the Equivalent Effect Translation Theory requires that the translation accurately
conveys the “strength of command” of the original text. Different expressions carry different levels of compulsion,
which directly affects the implementation of construction operations. Translation needs to make the overseas team’s
cognition of instruction strength consistent with that of China through the differences in language forms, so as to
avoid lax or excessive execution due to the lack of pragmatic functions. Depending on the level of coercion of the
original expression (mandatory, obligatory, recommendatory), match the modal verbs or sentences with their func-
tional equivalents in English to ensure that the strength of the instructions in the translation is consistent with the
original.

For example, “Chinese text 11”. “Prohibition” embodies the strong compulsion of “absolute prohibition” and is
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the red line requirement to ensure the safety of lifting operation. It will lead to serious consequences if domestic
construction personnel explicitly violate it. It would be inappropriate to translate “Should not slant pull or lift”.
“Should not” only means do not recommend in English, which weakens the mandatory attribute of the original text,
and may cause the overseas team to misinterpret it as can be dealt with at their discretion, which is contrary to the
pragmatic equivalence of “should not”. Equivalence. The correct translation should be “Slant Pulling and Lifting
Must Be Strictly Prohibited”. “Must be prohibited” conveys “absolute prohibition at the legal or normative level” in
English mandatory texts, which completely matches the pragmatic function of “prohibition” and clearly conveys the
implementation requirements of “no exceptions” to ensure that overseas teams’ understanding of the safety red line
is consistent with that of China.

4.3 Explicitation of Technical Logic

Equivalent Effect Translation Theory emphasizes that the translation of professional texts needs to restore the “con-
textual logic” of the original text, that is, the conditions, time sequence or causal relationship implied in technical
details (Cai, 2021). The chapter “Lifting and Hoisting” contains a large number of operational provisions whose
safety requirements are often closely related to specific scenarios, operational procedures or numerical benchmarks.
Translation needs explicit language structure, so that overseas teams’ understanding of technical logic is consistent
with that of China, and operational errors caused by logic fracture can be avoided. The technical logic implicit in the
original text is made explicit in the translation by supplementing connectives, clarifying conditional clauses, or split-
ting compound sentences to ensure that the relevance of operation scenarios, steps, and parameters is not severed.

“Chinese text 12”. This clause implies the time sequence relationship between “trial hoisting” and “formal hoist-
ing”, that is, trial hoisting is the pre-step of formal hoisting, and the purpose of trial hoisting is to test the stability of
equipment and the rationality of hoisting points, and the reversal of time sequence may lead to safety accidents. If
translated as “Large components shall be test-lifted and hoisted”. The use of the parallel structure “and” does not
reflect the sequence of “test-lifted and hoisted”, which may cause the overseas team to misjudge the operation as
synchronized. The correct translation is “large components shall be tested-lifted before caring”. Make clear the time
seqguence logic through “before”, so that overseas teams can clearly grasp the process of trial hoisting, then inspection,
and finally formal hoisting, which is completely synchronized with the domestic operating norms and realizes con-
textual equivalence.

The technical logic of the original text is fully restored, so that the overseas team can accurately judge when the
restriction applies, which is completely consistent with the understanding of the domestic construction personnel.

5. Conclusion

This study focuses on the translation of the chapter “Lifting and Hoisting” in the Technical Specifications for Safety
in Highway Construction. Based on the Equivalent Effect Translation Theory, this paper analyzes three categories of
issues-terminology, specification expressions and technical details-along with corresponding treatment strategies
from three perspectives: semantic equivalence, pragmatic equivalence, and contextual equivalence. It is clear from
the research that the translation of technical terms needs to be deeply benchmarked against 1SO 4301 international
standards and relevant domestic norms to ensure the accurate transmission of technical concepts; The translation of
normative expressions should strictly follow the mandatory level of “strictly prohibited/shall/it is advisable to” in the
original text and adopt the corresponding translation system of “must/shall/it is advisable to” to accurately restore the
intent of the norms; The translation of technical details needs to present operational logic through structured sentences
to ensure the complete transmission of key elements such as conditions, actions and values. Translation is not only
language conversion, but also the cross-cultural transfer of specialized contexts and operational intentions.

The trinity translation framework of “terminology standardization-contextual grading-logical explicitness” pro-
posed in this study effectively solves the core problems in the translation of engineering technical specifications, such
as semantic deviation of terminology, fuzzy hierarchy of specifications, and technical process rupture, and provides
a systematic methodology for the translation of related chapters in the future. In the future, the translation of other
chapters can be expanded, and the practicality of the strategy can be verified by combining with engineering cases,
S0 as to promote the standardization and internationalization of translation. At the same time, the terminology data-
base can be dynamically updated in combination with the new international standards, and the translation benchmark
system can be continuously improved, which will help the accurate expression and effective application of China
highway engineering technical standards in international scenarios.
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Appendix
3.1 Cross-Linguistic Semantic Bias in Specialized Terminology

Chinese text 1 R&R 745
Chinese text 2 2 BN 4 2 PR EI T

3.2 Lack of Translation of Normative Logic

Chinese text 3 {EMLFT R K A L 1 & e 225 B
Chinese text 4 E & [FIZERY L EHEANL

3.3 The Broken Logical Chain of Technical Details

Chinese text 5 X MR LMW EEVN, ZER28AM5NMT6
Chinese text 6 XUFLHR 7 B BT Anf A 751 1 40 5 ke 2 & 1) 80%

4.1 Standardization of Terminology

Chinese text 7 &

Chinese text 8 44

Chinese text 9 %4> 2%
Chinese text 10 #ZHEESHRT

4.2 Context Classification for Pragmatic Equivalence
Chinese text 11 J™25&h; ., &}

4.3 Explicitation of Technical Logic

Chinese text 12 iy 3 KA 1H L5612 )
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