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	Reviewer’s comment
Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	The current shift towards structural health monitoring and reliability design, this paper feels incredibly timely.  It doesn’t just skim the surface of SHM a substantial numerical effort is also made. By integrating modal analysis with reliability concepts, this approach provides a more nuanced way to handle SHM. It’s particularly relevant for bridge designers who need to account for uncertainty in serviceability requirements.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, the title of the article is suitable
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	The abstract of the article need some update based on the comments below.
	

	Is the manuscript scientifically, correct? Please write here.
	Yes, 
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	I noticed the literature review is a little light on the reliability side of things. It would be great to see more references that specifically bridge the gap between modal parameters and structural reliability.
	

	Is the language/English quality of the article suitable for scholarly communications?


	Language is suitable and understandable
	

	Optional/General comments

	i. Consistency between study objective and Modal Analysis Scope

The title, abstract and objectives are very highlighting whereby the dynamic behavior and consistency are put to the limelight in the reinforced concrete bridge deck. The modal shapes, however, which are introduced (Figure 3 and 4) show that the piers and substructure are heavily deformed meaning that the introduced modal shapes shall reflect global bridge system behavior as opposed to deck mainly vibration mode. This puts confusion on whether the analysis will focus on deck-specific dynamic or general bridge response.
The vertical vertical bending modes of the bridge deck are the most pertinent in assessing vibration of the bridge deck under traffic load since they determine the serviceability and fatigue performance. It is asked of authors to identify the modal choice criteria in a clear manner and differentiate global and deck-controlled modes and update the given mode shapes to concentrate on vertical deck vibration modes in accordance with stated objective.

i. Use of non-linear analysis for modal property extraction
In extracting eigenvalues, the manuscript draws on numerous occasions references of nonlinear finite element analysis. Classical modal analysis is linear in nature and relies on the mass and the stiffness matrices. Where there is no formulated prediction of material cracking, or stiffness deterioration, or geometric nonlinearity, the modal properties cannot be determined by a nonlinear analysis, which is likely misleading as well.

The authors ought to explain whether modal analysis had been conducted based on elastic conditions or had been obtained on a nonlinear equilibrium. Without explicit efforts to include nonlinear effects in the linearization of the stiffness, then analysis must be uniformly called linear eigen value (modal) analysis.

i. Interpretation of Natural Frequency Trends with deck thickness
It is noted in the manuscript that the thinner the deck, the higher the natural frequencies and the more the marginally thicker the deck, the lower the frequency and the other way around. However, later interpretations intuitively gave high frequencies a high degree of reliability or safety margin. This brings about conceptual inconsistency. The increased frequencies in skinnier decks can be caused by lower modal masses; however, it will also mean that it is more sensitive to the excitation at higher frequencies instead of being higher performance. The author is expected to present a logical and consistent definition of the relationship between deck thickness, stiffness, modal mass, frequency as well as plainly declare whether natural frequency can be viewed as advantageous or disadvantageous according to the established reliability framework.
i. Definition and Justification of the frequency based limit state
Structural reliability is assessed with the frequency-based limit state function, under which failure is considered to take place when the natural frequency is so low to meet an acceptable limit. Manuscript however fails to substantiate the reason behind choosing minimum frequency acceptable threshold as well as failing to explain whether the minimum frequency acceptable threshold is a failure in serviceability or comfort limit/inceptive damage observation.

Besides, the reference used to substantiate this formulation, dwells more on reinforced concrete building structures as opposed to bridge decks. The authors are to specify, as to what extent the general reliability framework can be transferred to bridge deck application and change the formulation of the expression to escape the impression that the mentioned work provides bridge specific frequency thresholds. The decisions of fmin is not justified.

i. Stochastic model definition and completeness (Table 4)
Table 4 that calculates the stochastic stochastic input parameters in the Monte Carlo simulation needs considerable modification. Important parameters that regulate eigenvalue behaviour-including the elastic modulus and density of concrete are not formally involved, even though they have a direct effect on mass and stiffness matrixes. On the other hand, steel yield strength is considered a random variable, attentive to the strength of the material, yet modal attributes are not dependent on material strength on elastic presumptions.

The geometric parameters of span and breadth also have probabilistic variability without enough justification or reference to construction tolerances and assumed COV are relatively large to deterministic geometric properties. The thickness of the deck is mentioned as independent random variables more than once, when it ought to be considered as independent deterministic design cases and the stochastic analysis performed in isolation with the various thickness.
i. Choice and justification of Probability Distributions
The choice of lognormal distributions of material strengths and normal distributions for geometric parameter is unreasonable in principle, but there is no justification or supporting reference. The author is asked to provide a short justification of the probability distributions and coefficient of variation adopted especially when using geometric parameters.

i. Monte Carlo simulation Details and Convergence
The manuscript lack to initialize how many Monte Carlo simulations it carries out as well as it does not comment on whether the Monte Carlo simulations converged as well as whether the calculated reliability indices are statically stable. The author needs to report sample size, justify convergence and explain whether the reported results are statically stable.

i. Boundary condition and substructure influence
Boundary conditions and support stiffness have a great impact on the modal properties, but their modelling is not meaningfully described. Even though variability of boundary conditions is stated conceptual, they are not measured. Boundary condition assumption should also be properly explained and the effect they have on extracted modal properties and reliability result should also be discussed.
i. Validation against experimental data
Explain the reason why the experimental data quoted was done (validation, calibration or contextual comparison). Provide a quantitative comparison of numeric and experimental natural frequencies (e.g. percentage difference) and make clear the limitation of using historical experimental data as a validation of the numerical data.

i. Bridge length and physical realism
Explain why there is 600 m bridge deck length of the numerical model, the length of the bridge deck could be a complete global bridge system or a numerical scale representation. Also explain what the implication of the assumed length on the modal properties, numerical stability and physical realism.

Make sure that all figures have distinct axis labels, units and modal identifications. Revise probability of failure plot not to mention time, which is not time dependent analysis.

i. Figures, tables and software consistency
Maintain consistency in software ANSYS or ABAQUS

Conclusion and Recommendations
Ensure conclusions are strictly based upon deck-dominant vertical mode and defined reliability framework. Avoid overgeneralization beyond modelling assumptions and articulate limitation and applicability of the proposed methodology.
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	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in detail)


	

	Are there competing interest issues in this manuscript?
	The authors have clearly stated that there are no competing financial or personal interest involved in this study.
	

	If plagiarism is suspected, please provide related proofs or web links.
	
	


	PART  3: Declaration of Competing Interest of the Reviewer:



	Here reviewer should declare his/her competing interest. If nothing to declare he/she can write “I declare that I have no competing interest as a reviewer”


I  declare that I have no competing interest as a reviewer.
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	MARKS of this  manuscript

	Give OVERALL MARKS you want to give to this manuscript 

( Highest: 10  Lowest: 0 )

Guideline: 

Accept As It Is: (>9-10)

Minor Revision: (>8-9)

Major Revision: (>7-8)

Serious Major revision: (>5-7)

Rejected (with repairable deficiencies and may be reconsidered): (>3-5)

Strongly rejected (with irreparable deficiencies.): (>0-3)
	7
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