Dear Olga,

many thanks for your insightful review and the damstive comments on our work. We are pleasedybat
found the presented method innovative, the pap#ésivactured and -explained. Your comments weng ve
helpful for a further improvement of our manuscripliease find below our reply to the specific rekaar

General comments:

Reviewer:

The state of the art is missing some important workthe vulnerability of buildings to flood as Btample
the Australia guidelines for reducing vulnerabildf/buildings to flood damage (Guidance on buildimg
flood prone areas).

Reply:
In the revised version of the manuscript we inctuttee works on vulnerability of buildings to floods
indicated by the reviewer.

Reviewer:

The information provided in Figure 1 is not scheigadty presented and it includes some points whieh
not discussed at all at this manuscript. Maybeiild be substituted by a simpler one which willlfate
the reader to understand easier the importancéefresented work in the general scheme of the
vulnerability assessment procedure.

Reply:

We acknowledge this comment; however, in orderésent the entire concept we would like to keep thi
figure as it is. In the Figure caption it is indied thatsteps D and E are not explicitly addressed in this
paper, for details refer to Mazzorana et al. (2012c

Reviewer:

You provide information given by the Eurocode endgfinition of the limit damage states, but thea go
not use the serviceability limit. Please explairrenon that. It is important to consistent termirgyan the
text about the hazard type. Is it debris flow oofls?

Reply:

In the paper we use the serviceability conceptiimesence to the EN 1990 norms for buildings. Thiscept
refers to conditions under which a building isl stilnsidered useful. Should these limit statesXoeeded, a
structure that may still be structurally integehijle being unusable.

Serviceability limit state design of structureslintes factors such as durability, overall stahilitse
resistance, deflection, cracking and excessiveatiiom.

Moreover, at the current stage of research, weddddio accurately model the impacts on the building
envelope and to infer “indirectly” consequencethminterior volumes of the building.

For the pure water flood case we also simulated ai8D model the flow behavior within a complex
building. This degree of detail would allow for pige considerations regarding the loss of servidbeo
facilities (electricity, water, power supply).

Unfortunately for the debris flow case, to our kiedge, numerical models are not capable to repethe
3D flow field satisfactorily. Currently we are camaring introducing, in addition to the damage
susceptibility profile, the loss profile, where itadsinto consideration expert knowledge the consagas
for the functional systems are assessed in detahgaring scheme shown in Figure 1).
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Figure 1: Damage susceptibility profile and lossfite

To conclude, we fully acknowledge the suggestidrib@reviewer and we will approach with rigor thes
issues in the near future.

Specific comments:

Reviewer:
P 1413, 1 29: Maybe it is better to use back analyinstead of recalculating.

Reply:
We modified the text accordingly

Reviewer:
P1416, | 29: Response spectrum usually refersgplatements, velocity or acceleration which isthet
case in the methodology that you use, not presentée results.

Reply:

We modified the text string from

“We will derive simplified computational schemest® applied for specific impact (e.g. negligibl®ge
mechanical actions) and response spectrums (&alplesstructural integrity of and potential magdri
intrusion into the element at risk).”

to

“We will derive simplified computational schemespexform structural analyses for specific impact
spectrums (e.g. negligible geo-mechanical actiand)check whether potential material intrusion thi®
element at risk might take place.”

In this way we avoid to use the formulation resgosgectrum.
Reviewer:
P 1417, 111: | think it will be clearer to the reer if you complete the phrase with “expressing its

intensity”.

Reply:



We modified the revised version of the manuscrigbadingly

Reviewer:
P 1417, 110. Use capitals after a,b,c

Reply:
We revised the manuscript accordingly.

Reviewer:
P 1418, | 1: This sentence is too long and not etagr.

Reply:
We decided to skip this sentence without lossegor and completeness

Reviewer:
P 1418, | 9: Replace extend by extending

Reply:
We revised the manuscript accordingly.

Reviewer:
P 1419: 1 29: Please specify which are the constaved primitive variables

Reply:

In the revised version of the manuscript we onfgrréo the primitive variables. We do not mentiatymore
the conserved variables, since it is not neces¥dithin the mathematical model Rosatti et al. (200%: the
conserved variables.

W is described in the text as transposed vectoriafiive physical variables\W/ = (hDF uVv,z, )T)

Reviewer:
P 1420, 15 and | 15: The symbols W and r are eoy ¢learly defined in the text.

Reply:
We clarified in the text: The vectdW is the vector of the primitive variables and tleetor r identifies of
the cross section for geo-technical analysis.

Reviewer:
P 1424, 117: list the variables one below the otloe next to the other keeping together
the symbol and its definition.

Reply:
We do not see the confusion here and thereforeidvead change the text.

Reviewer:

P 1426, section 2.3.3: This must be explained hegetith what is written in section
2.2.2. Please check also the previous commenteoggbmechanical analysis.
Furthermore it is 2.2.2 and not 2.1.2.

Reply:
We corrected the section references as indicatedeMer, for the reason of completeness, we prefer t
retain the same structure for process modelingrapect modeling.

Reviewer:
P 1446, Fig 6: | think that this figure does nobpide any additional information to what



is explained inside the text. What does KO starlifdoubt whether it is necessary
here.

Reply:

We extended the figure caption accordingly

Reviewer:

p. 1452 |Fig 11: Figure B. It should be deposit anad deposito.

Reply:
We corrected this mistake in the revised versiothefmanuscript.

Reviewer:

Furthermore, the classification of deposits isafiit in A and in C. It would be nice to get them
homogenously classifies in the calculated and tieeosed data. If in A there are not any areas qlodd
greater that 1m, this class should be deleted fitoeegend.

Reply:

We fully agree in principle with the reviewer’s tights. The problem is, however, that the event
documentation maps about the deposition depthslassified according to the very coarse scale tedan
the figure. In our view it would not make much seis classify the simulated deposition depths afingrto
the rough classification of used for event docuraigor.

We share the view of the reviewer that a more ateudocumentation of the depths of the deposttseat
residential buildings locations would be a trueeatidalue. For this reason we developed an ad hoc
documentation form to be used by event documemtdheir filed work.

Reviewer:
Fig 3: Mark the number corresponding to each fagafithe buildings. Although the results are presdnt
for each side separately, we do not know which #ney

Reply:
We modified Fig 3 according to the correct indioatof the reviewer.

Reviewer:
Fig 14: Why is there this step for 2000 N/m2?

Reply:

We modified the figure caption accordingly: Figdre Pressure distribution on a selected verticaigl The
discontinuity in the pressure distribution in thgper part (layer approximately > 0,44 m) resulbrfithe
boundary between debris flow material in motion dagosited volumes.



