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INTHEUNITED STATES DISTRICT COURT
FORTHE SOUTHERN DISTRICT OF MISSISSIPPI
SOUTHERN DIVISION

THOMAS C. and PAMELA McINTOSH PLAINTIFFS
VERSUS 1:06-CV-1080-LTS-RHW
STATEFARM FIRE & CASUALTY COMPANY, DEFENDANTS

FORENSIC ANALYSIS & ENGINEERING
CORPORATION, AND E.A. RENFROE &
COMPANY, INC.

STATEFARM’S MOTION TO ENFORCE THIS COURT'S APRIL 14, 2008 ORD ER [1180]
AND EXCLUDETHETESTIMONY OF PLAINTIFFS' EXPERT WITNESS RALPH SINNO
OR, INTHEALTERNATIVE TO LIMIT HISTESTIMONY

Sate Farm Fire and Casualty Conpany respectfully submitsthis motion to exclude the testimony
of Plaintiffs’ expert witness R. Raph Snno (who has opined that all of the damage to Plaintiffs’ house
was caused by wind) or, in the dternative, to limit the balance of his testimony, if any, tothat otherwise
properly disclosed pursuant to Federal Rule of Civil Procedure 26(a)(2)(b)."

Inits April 14, 2008 Order [Doc. 1180], this Court granted Sate Farm’s “ M otion in Limine No.
11: To Preclude Plaintiffs From Introducing Testimony or Evidence That The Damage To Their Home
Was Caused Entirdy By Wind” [Doc. 1014]. Inthat motion, State Farm noted that Plaintiffs received
full policy limits under their flood insurance policy in the amounts of $250,000 for flood damageto their
dwellingand $100,000 for flood damageto their contents. SeeDoc. 1014 a 2. In granting Sate Farm's
motion, this Court held that “the plantiffs’ receipt of flood insurance benefits constitutes a judicia

admission that flood damage occurred and precludes the plaintiffs’ denying that & least the amount of

! In the intereds of judicial economy, Sae Farm respectfully requeststha this Court waive the requirement of
filing a separde brief inasmuch as all authority and argumentsin support of this motion are set forth herein.
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damage represented by the flood insurance pay ment was caused by flooding.” SeeDoc. 1180 a 3. The
law provides that a judicial admission is “‘conclusive” and “binding on the party making [it].”
Martinez v. Bally's La., Inc., 244 F.3d 474, 476-77 (5th Cir. 2001) (citation omitted). It “has the effect
of withdrawing afact from contention” and may not be “ controverted or explained by the party who
madeit.” Id.

Notwithganding Plaintiffs’ acceptance of flood payments and ther corresponding judicia
admission, Plaintiffs’ structurd engineering expert Radph Snno opines that all of the damage to
Plaintiffs’ house was caused by wind:

M ost of the damage you see from pictures, | — 1 would suspect about 99 percent is redly

—99 percent, | would say that iswind damage, no question about it. Thewater did only
washout. Theword “damage’ should not be used with thewater at all in thiscase.

Deposition of R. Snno a 78:4-8 (Ex. A). Likewise, in his report, Dr. Snno opines that there is “no
justification whatsoever for the water surge to be blamed to have caused any structura damage to the
wall framingand the envelope of the house.” Report of R. Raph Snno a 19 (Ex. B) (emphasis added).

Dr. Snno’s opinion, as expressed in his Rul e 26 report and deposition, is that wind wasthe cause
of all of the damage to Plaintiffs’ home. Yet, this opinion is flatly inconsistent with Plaintiffs’ judicia
admission and impermissible under the Court’s ruling. See Doc. 1180 a 3. Indeed, Sate Farm
previously and specificdly referred to Dr. Snno’s report and tesimony in its motion [Doc. 1014 a 2]
and its reply in support of the motion [Doc. 1101 a 4-5], which this Court granted [Doc. 1180 at 3]. His
testimony tha wind wasthe cause of all of the damageto Plaintiffs’ house must be excluded.

This Court has previously granted similar relief in other Katrina matters. For example, in
Dickinson v. Nationwide Mutual Fire Insurance Co., this Court held tha plaintiffs were estopped from
denying that their home had experienced some storm surge flooding because of their gpplication for a
flood damage grant, and precluded their expert witness from testifying that the home was completely
destroyed by wind. See Dickinson, No. 06cv198-LTSRHW, 2008 WL 2568140, a *1 (SD. Miss. June

24, 2008). Likewise, in another Katrina case where plaintiffs accepted flood policy benefits for damage
2
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to their destroyed home, Fowler v. Sate Farm Fire & Casualty Co., the court “ prohibited [plaintiffs]
from mentioning, submitting evidence, or diciting testimony, in the form of expert opinions or
otherwise, to the effect that Plaintiffs’ property was completely destroyed by the force of wind.” See
Fowler, No. 06cv489-HSO-RHW, Order a 16-17 (SD. Miss. July 25, 2008) [Doc. 372]. A similar

rulingis warranted here.

CONCLUSION

Pursuant to this Court’s April 14, 2008 Order [Doc. 1180], Dr. Snno should be precluded from
testifying at trid entirely because his opinion is irreconcilable with the Plaintiffs’ conclusive judicid
admission of flood damage. In the adternative, this Court should limit the balance of his testimony, if
any, tothat atherwiseproperly disclosed pursuant to Federa Rule of Civil Procedure 26(a)(2)(b).

Dated: August 26, 2008 Respectfully submitted,
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CERTIFICATEOF SERVICE

I, JOHN A. BANAHAN, one of the atorneys for the Defendant, STATE FARM FIRE &
CASUALTY COMPANY, do hereby certify that | have on this date dectronicdly filed the foregoing
document with the Clerk of Court using the ECF system which sent natification of such filing to all

counsd of record.
DATED, thisthe 2™ day of September, 2008.

/s/ John A. Banahan
JOHN A. BANAHAN

H. BENJAMIN MULLEN (9077)
JOHN A. BANAHAN (1731)
BRYAN, NELSON, SCHROEDER,
CASTIGLIOLA & BANAHAN,PLLC
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IN THE UNI TED STATES DI STRI CT COURT
FOR THE SOUTHERN DI STRI CT OF M SSI SSI PPI
SQUTHERN DI VI SI ON

THOVAS C. AND PAMELA MCl NTOSH PLAI NTI FFS

VS. 1: 06-cv- 1080- LTS- RHW

STATE FARM FI RE AND CASUALTY COWMPANY;
and FORENSI C ANALYSI S & ENG NEERI NG CORP. ;
and E. A, RENFRCE & CO, INC DEFENDANTS
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VI DEO DEPCSI TION OF R RALPH SINNO, PH. D, P.E.
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Taken at the Instance of the Defendants
at the office of Scruggs Law Firm
120- A Court house Square, Oxford, M ssissippi
on Cctober 11, 2007
Conmencing at 9:30 a.m

Reported by: Libby A Furr
CSR # 1724

M M5 & ASSOCI ATES REPORTI NG
Post O fice Box 68
Oxford, M ssissippi 38655
(662) 236-2777
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5
1 MR, NABORS: This is the video deposition
2 of Ral ph Sinno taken in the matter of Thomas C
3 and Panel a Mclntosh versus State Farm Fire and
4 Casual ty Company, et al, in the United States
5 District Court for the Southern District of
6 M ssi ssi ppi, Southern Division, Cause No.
7 1: 06-cv-1080-LTS-RHW Today's date is Cctober
8 11th, 2007. The tine is 9:44 a.m WII| the
9 attorneys pl ease introduce thensel ves on the
10 audi 0?
11 MS. SANDERS: Valerie Sanders for State
12 Farm Fire and Casual ty Company.
13 VMR WEBB: Dan Wbb for State Farm
14 MS. LIPSEY: Christine Lipsey for E. A
15 Renfroe & Comnpany.
16 MR, CANADA: Larry Canada for FAEC
17 MR, SCRUGGS: Zach Scruggs for the
18 plaintiffs, Chris and Pam Ml nt osh.
19 MR, NABORS: WII the reporter please
20 adm ni ster the oath.
21 R. RALPH SINNO, PH. D
22 having been duly sworn, testified as foll ows:
23 EXAM NATI ON BY Ms. SANDERS
24 Q Good norning, Dr. Sinno. AmI pronouncing that

25 right, Sinno?

M s & Associ ates Reporting
(662) 236-2777
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6
1 A. Correct.
2 Q Ckay, thank you. M nane, again, is Valerie
3 Sanders. | represent State FarmFire and Casualty

4 Conpany. Have you had your deposition taken before, Dr.

5 Si nno?

6 A.  Yes.

7 Q How many tines?

8 A.  About ten tines.

9 Q Was that always in -- in a capacity as an

10 expert w tness?

11 A.  Yes.

12 Q Did all 10 of those cases concern Hurricane
13 Katrina?

14 A No. Only the only last two.

15 Q Do you remenber the names of those two cases

16 that did concern Hurricane Katrina?
17 A. The Beauvoir case. That's the only one |I did
18 deposition. I'msorry. That's the only one.

19 Deposi tion.

20 Q GCkay. In Beauvoir?
21 A Yes.
22 Q And did you serve as an expert witness in

23 anot her case involving Hurricane Katrina in which you
24 were not deposed?
25 A Yes, | did.

M s & Associ ates Reporting
(662) 236-2777



Case 1:06-cv-01080-LTS-RHW  Document 1297-2  Filed 09/02/2008 Page 7 of 158

7
1 Q \What was the name of that case?
2 A. That's the one, the Superdone in New Ol eans.
3 Q And in each of those two cases, were you
4 retained by the plaintiffs or by plaintiff's counsel ?
5 A Onetinme it was the plaintiff. One tine it was
6 the defendant. Superdone is defendant.
7 Q Do you recall who -- which defendant, what the
8 nane of that defendant was in the Superdone case?
9 A No, | don't really renenber. | know the
10 | awyers are the Hamlin group
11 Q Ckay, thank you. You nentioned that -- | think

12 you said you have been deposed ten tines. One in the

13 Beauvoir case. The other nine, were those -- can you

14 describe to ne what sort of cases those other nine

15 depositions were in?

16 A. Well, | cannot recall all nine right now, but
17 basically in civil engineering-related work. One of them
18 was on the airport in Gulfport. There were problens with
19 the pavenment and the concrete. One case which was an

20 accidental case in which they were driving a reinforced
21 -- a prestressed concrete pile, and the piece of concrete
22 got chipped off and fell on a MDonald guy, and he got

23 killed. One case was in Jackson, M ssissippi, in which
24 they had a problemwi th the brick and concrete

25 construction. That case | was hired, really, by the

M s & Associ ates Reporting
(662) 236-2777
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1 Court as an expert witness. One case concerned the

2 insulation refrigeration units which the framng itself

3 was Styrofoamwith netal sheeting. | did a |ot of

4 research on netal buildings and roofing and all related

5 to that. The other cases really are kind of old now, but
6 the civil engineering part is -- nothing has to do with

7 Hurricane Katrina, as such

8 Q Ckay, thank you. Did-- did any of those --

9 other than Beauvoir and the Superdome case, have you

10 served as an expert witness in any other case involving a

11 weat her event?

12 A No.

13 MR, SCRUGGS: Are you talking about in --
14 in terms of being deposed?

15 THE W TNESS: Yes.

16 MS. SANDERS: Yes. Yeah. W had talking
17 about the ten depositions.

18 THE WTNESS: We're tal king about

19 deposition, not experience, not background, not
20 research, not applications, no

21 Q (M. Sanders) kay. | understand. And have

22 there been other cases in which you have served as an
23 expert wtness but have not been deposed ot her than
24 Beauvoir and the Superdone case --

25 A. Onh, yeah. There were --

M s & Associ ates Reporting
(662) 236-2777
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9
1 Q -- that invol ved weat her events?
2 A No.
3 Q Ckay.
4 A.  Not weat her events.
5 MR, SCRUGGS: Yeah, the -- and you-al
6 m ght be -- | think you-all are trying to be on
7 the sane page. It mght be apples and oranges.
8 He's been an expert witness in cases that have
9 not either settled or he wasn't deposed in
10 THE WTNESS: Ch, yeah, | have been
11 i nvol ved --
12 MS. SANDERS:. Okay.
13 THE WTNESS: -- in cases.
14 MR, SCRUGGS: |f that was what you were
15 asking. | don't want to --
16 Q (Ms. Sanders) Yeah. Yeah. Thank you for that,

17 M. Scruggs. Let me clarify alittle bit. Have you

18 served as an expert w tness, whether or not you ever were
19 deposed or went to court, in any cases other than

20 Beauvoir and the Superdone that had to do with weat her

21 events?

22 A On, definitely. | aminvolved with the Scruggs
23 groups in about at |least 10 different other cases rel ated
24 to the Hurricane Katrina.

25 Q GCkay. And -- okay. So is it -- is it true

M s & Associ ates Reporting
(662) 236-2777
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10

1 then that all of the cases in which you have been

2 involved as an expert that had to do with weather events,
3 all of themwere Hurricane Katrina-rel ated as opposed to
4 sonme other hurricane?

5 A. Only Hurricane Katrina-rel ated, yes.

6 Q And have you been engaged by the Scruggs group
7 in each of those cases?

8 A.  Yes.

9 Q Ckay.
10 A. There is one case, also, Hurricane Camille, you
11 see. | was involved in that but on the sideline.
12 Q Ckay. Yes. No. [I'"Il -- 1"Il talk about that.
13 1s it -- is it -- is it true that you did not serve as an

14 expert in any litigation relating to Hurricane Canille?
15 A. No, no litigation

16 Q GCkay. And | think you nentioned you had been
17 retained by the Scruggs group in each of the Hurricane

18 cases. Is it your understanding that in each of those

19 cases the Scruggs group represents the plaintiffs?

20 A. | really don't know the details, how Scruggs

21 groups operate because | know t hey have Scruggs group

22 They have Scruggs by thenselves. | don't know how t hey
23 operate. | really don't know

24 Q Do -- do you have a -- I'msorry. M. Scruggs,
25 did you --

M s & Associ ates Reporting
(662) 236-2777
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MR SCRUGGS: No. No. | just wanted to
clarify that he had -- and, again, | don't want
to get in the nmddle of the deposition here --
that he had al so had some capacity in the
Superdone case. W're not involved in that
case.

MS. SANDERS: That's right. Okay.

MR, SCRUGGS: | just wanted to nake sure
everybody was cl ear.

M5. SANDERS: No. | appreciate that.

Q (Ms. Sanders) So I'mfocusing on the ten or so
i n which you have been retai ned as an expert by the
Scruggs group. Is it your understanding that you are
serving in each of those cases as an expert for the
plaintiffs as opposed to the defendants?

A.  Right.

Q GCkay. You nentioned a nmonment ago that you have
an area of expertise inthe -- in -- with the subject of
metal construction? Have | got that right?

A.  Metal buildings, yes.

Q And | believe you' ve done some work and
publ i shed some studies on the subject of nmetal roofs?

A. Correct.

Q Do netal roofs react differently to stress than
ot her kinds of roofs?

M s & Associ ates Reporting
(662) 236-2777
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A. No. They do not react differently to stress.

Q Wiy then would you focus a paper or a research
project on netal roofs specifically?

A Well, mainly that -- in this specific case
was involved in netal roofs because the sponsor was the
MBVA and ot her groups with MBMA, including an insurance
conpany.

Q And so it was the sponsor's decision that the
research focus on netal roofs?

A. Exactly. They were putting in a little noney,
and that's what they wanted to do testing on. Plus, if
you know anyt hi ng about netal roofs basically, primarily,
the only load on a nmetal roof is wind load. There's no
dead load by itself. It doesn't weigh anything.

Q \Whereas a wood roof does weigh nore than a
nmetal roof?

A.  Yes. There's a reasonable difference in
bet ween.

M5. SANDERS: (Okay, thank you. Let's go
ahead and mark this Defendants No. 1.
(Exhibit 1 is marked.)

Q (Ms. Sanders) Dr. Sinno, the reporter has
handed you what has been marked Defendant's Exhibit 1
Could you take a | ook at that docunent and tell nme if you
can identify it for ne?

M s & Associ ates Reporting
(662) 236-2777
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13

This is nmy report in the case of the Ml ntosh.

Ckay. This is -- so this is the expert report

you have submitted in this case

A

> O > O

Correct.

Have you ever visited the MIntosh residence?
Yes, at least two tinmes.

When were those visits?

One of themis a week ago. One of themis

around probably the first or second week of March, 2007.

Q

And was that second visit you nmentioned, the

earlier visit, did you conduct that visit before

conpl eting your report in this case?

A.  The one in March?

Q Yes.

A.  Yes, of course.

Q And at the risk of stating the obvious, the
visit last week was after you had conpleted this Exhibit
1

A. Correct.

Q GCkay. |I'mgoing to have sonme questions as we
wal k through the report. |If | could ask you first to

| ook at the first page in the introduction section

A ay.
Q At the very beginning there, it refers to, "The
followi ng," quote, "sunmary report." |Is this the only

M s & Associ ates Reporting
(662) 236-2777
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1 report you have prepared with respect to the Ml ntosh
2 residence?
3 A. Yes, that's the only report.
4 Q GCkay. So it isn't that this is a sumary and
5 there's a fuller one --
6 A, No.
7 Q GCkay. And it -- it -- that sentence goes on,
8 "is prepared in reference to your request to assess the
9 interaction of the high velocity wind forces from
10 Hurricane Katrina with the structure of the residential
11 property owned by M. and Ms. Thonmas and Panel a
12 Mcintosh, and then it gives the address.
13 A. Correct.
14 Q GCkay, it mentions there high velocity w nd
15 force. 1Is that the only force you assessed in connection
16 with your study of this property?
17 MR, SCRUGGS: bject to the form
18 THE WTNESS: Well, | think we are talking
19 about hurricane, and that's the primary force
20 in a hurricane is the high velocity w nd.
21 Q (Ms. Sanders) Let ne ask this. D d you

22 analyze at all the effect, if any, of stormsurge on the
23 Ml ntosh property?
24 A.  Yes, of course.

25 Q Now, you nentioned here that you had been

M s & Associ ates Reporting
(662) 236-2777
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requested to assess the interaction of high velocity w nd
forces with the structure. Did you understand your
objective to be to offer an opinion about the cause of

any damage to the structure?

A, Well, when you assess the interaction, you have
to take it fromAto Z If it is damage, you tal k about
it. If there's no danage, you talk about it. This is

what assessnent is all about, in ny understanding, start
to finish.

Q Gkay. So if I understand you correctly, your
assessnent of that interaction would involve assessnent
of damamge and opinions as to its causation?

A. O course.

Q Gkay. Okay. And then if you will |ook, the
next sentence, right after the address of the residence

there, it begins, "An assessnent of the structura

danmages." \What do you nean by that phrase, "structura
damages" ?
A Well, I"ma structural engineer, and | should

really, nore or |less, talk about the structural system
and that's what the Scruggs group really were interested
wi th, knowi ng about the structural interaction between
the high velocity wind of the hurricane and the house
itself. \Whatever cones with the high velocity w nd, they
want to know how do the house respond to that.

M s & Associ ates Reporting
(662) 236-2777
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1 Q Gkay. M question, really, is whether there
2 could be -- in your -- in your opinion, in the use of

3 your phrase, "structural danmages," do you consider there
4 could be some danmages to a residence froma hurricane
5 that were damages but not structural damages and then

6 ot her damages that you woul d consider, quote, "structura

7 danmages"?

8 MR, SCRUGGS: hject to the form

9 THE WTNESS: Well, there is a primary

10 structure. There is a secondary structure.

11 This is understood by all experts in

12 engi neering and building construction. There's
13 a structural framing that will transfer the

14 load all the way to the foundation. There's

15 secondary, called C&C, that's conponents and

16 cladding that's really create an envel ope to

17 the structure. These are the enclosures, the
18 envel ope of the structure. Al of these really
19 make a house. And so, when you assess the high
20 velocity wind, you take the structural, |ike

21 t he backbone of the house as the structura

22 system Then all the cladding and the

23 conponents that enclose the -- nmake the

24 envel ope of the structure are really part of

25 the structure, but they're not primary.

M s & Associ ates Reporting
(662) 236-2777
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1 They' re secondary. So we have primary
2 structure. W have secondary structure.
3 Q (Ms. Sanders) Okay.
4 A. So we have to differentiate between the two

5 when we tal k about structures. But | aminvolved in this
6 report here in covering all aspects of the structure, the
7 primary and the secondary.

8 Q GCkay, | think I've understood you to say that

9 you woul d consider, quote, "structural damage" to include
10 danmage to either what you have defined as the prinmary

11 structure or the secondary structure.

12 A. Correct.

13 Q Gkay. Could there be other damages to the
14 house that would not fall in either category?

15 A.  Yes, there could be. In this case here, |

16 recall themtal king about sone water pipes being broken,
17 and this could cause sone danage, which is not ny

18 depart ment.

19 Q Gkay. Is there any wind damage? Did -- did --
20 did you observe any danage at the house that you

21 attributed to wind that you woul d consi der damage but not

22 structural damage?

23 MR, SCRUGGS: bject to the form
24 THE WTNESS: Well, | really don't
25 under stand your question correctly. | would --
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I think you should really rephrase it again

Q (Ms. Sanders) GCkay. |If wind froma hurricane
were to dislodge slightly a shutter on the outside of a
house, woul d you consider that structural danage?

A. If that shutter is a structural elenment, it
will be structural damage, yes, of course.

Q GCkay. And --

A If it's not a structural elenent, then it wll
be a secondary.

Q Ckay. But --

A But it will still be damage to a secondary item
in the structure

Q Gkay. | think you told ne a nonent ago that

you woul d consi der danage even to a secondary

structure --
A.  Sure.
Q -- to be, quote, "structural danage."
A, Yeah. If it is -- if it is part of a

structure, yes.

Q GCkay. So in the exanple of a shutter on the
out side of the house comng loose in the wind, would you
or woul d you not consider that structural damage, or
woul d it depend on sonething? And please explain howit
woul d depend on sonet hi ng

MR, SCRUGGS: bject to the form
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THE WTNESS: GCkay. This is secondary
element. It's part of the structure. So it is
structural damage but it is a secondary
element. It's not a primary. It's not that
i mportant.

(Ms. Sanders) Ckay.

It will not influence the stability and the

fram ng of the structure.

Q
A

| understand that. | guess ny question --

Do | consider it structural elenment, this -- a

conponent of the structural systenf? Yes.

Q

Ckay. Can you think of any wi nd damage t hat

you woul d not consider, quote, "structural danage"?

Q
A
Q

as | can,

it, but

MR, SCRUGGS: bject to the form

THE WTNESS: Well, other -- well, | don't
know. | really don't know your question. |
don't -- | don't understand the question.
(Ms. Sanders) Ckay.
| don't understand the question.
I -- I think I've phrased it probably as well

and I -- I"'mnot sure |I've gotten a response to

let's nove on and see if we can find a neeting of

t he m nds el sewhere.

A

Q

Al right.

Let's | ook at the beginning of the second
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par agraph of the introduction which begins, "This report
i s based upon the evidences nade available to ne."
MR SCRUGGS: | think you're -- let's stop
for a mnute -- you're covering up the --
MR. NABORS: Yeah
MR, SCRUGGS: Yeah. Keep that free so
they can --
THE W TNESS: Ch, okay.
MR, SCRUGGS: -- they can hear you.
M5. SANDERS: CGosh, thanks M. Scruggs.
Q (M. Sanders) Okay, if you would |ook at that
first sentence again of the second paragraph, "This
report is based upon the evidences nmade available to nme."
Could you tell nme what that evidence was or at |east --
strike that. What evidence are you referring to there?
A. The pictures provided to ne.
Q By whon?
A. Before | went -- well, | got some pictures from

the Scruggs, just a very few in the beginning. Then I
went to the site. | got a whole bunch of pictures from
t he owner hinself.

Q Gkay. So do | understand correctly that first
you received some pictures from soneone at the Scruggs
group, and then you later visited the site. Wuld that
be the visit in March?
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Correct.

Ckay. And at that point obtained --
A whol e bunch of pictures.

From t he honeowner ?

Yes, sir. Yes, ma'am |'msorry.

o » O > O >

I will answer to either.
MR SCRUGGS: | will, too.
Q (Ms. Sanders) Had you -- was it your
understanding -- or do you know who took the pictures
t hat you exam ned?
A. | understood that the owner took the pictures,
but | have no proof.
Q And is that your understanding, also, as to the
pi ctures you received fromthe Scruggs group?
A. Correct.
Q Wen you visited the house in March 2007, was
it in the process of being repaired?
A It -- very mnor repair was going on. | -- |
don't remenber. It was nore cleaning up
Q GCkay. Do you have a -- did you cone to any
conclusion as to whether the condition in which you
observed the house in March of 2007 was the sane
condition in which it had been soon after Hurricane
Katrina?
MR, SCRUGGS: bject to the form
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THE WTNESS: | have no way of know ng.
Q (Ms. Sanders) | think you said first you
received a set of pictures fromsoneone at the Scruggs
group, not as many as you would later obtain. Do you
recal | how many photos you received fromthe Scruggs
group in that --
A.  Just one envelope. | think four or five --
MR, SCRUGGS: nhject --
THE W TNESS: -- pictures.
MR, SCRUGGS: bject to the formof that,
but go ahead.
THE W TNESS: Yeah, four or five pictures,
I think.
Q (Ms. Sanders) Do you recall whether they were
internal views, external views, or both?
A.  They're both.
Q And then about how many phot ographs did you
subsequently receive fromthe honeowners?
A. Oh, I've got about maybe 50 or 60 pictures.
Q And | know your report includes sone pictures
of the Ml ntosh residence.
A. Correct.
Q Are those pictures you received fromthe
Scruggs group or directly fromthe honeowner or both?
A. Directly fromthe honeowner.
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1 Q So all of the pictures that appear in your --
2 in your report were received fromyou directly fromthe
3 honmeowner ?
4 A. Correct.
5 Q But you have not included all 50 or 60 or so
6 that you received.
7 A No.
8 MR SCRUGGS: |Included in the report.
9 Q (M. Sanders) Included -- yes. Included --
10 published in the report. That's correct?
11 A. Correct.
12 Q How did you deci de which of the 50 or 60
13 pictures to reproduce in the report?
14 A. It depends on the topic I'mtalking about, is
15 nunber one. Nunber two is really to stress the
16 structural damage that |'mtalking about, the
17 interaction.
18 Q Do you believe that all the photographs you
19 have seen of the site are consistent with your
20 conclusions in this report?
21 A. | would think so. There are sone nore pictures
22 that | did not include because there's a limt to how
23 much you can use
24 Q But you did find themall to be consistent with

25 your concl usi ons, whether you included them-- published
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1 themin the report or not.
2 A. Correct.
3 Q GCkay. Wien you visited the Ml ntosh property

4 in March of 2007, did you go inside the house?

5 A.  Yes, of course. | spent three hours over

6 there.

7 Q Was there any water in the house?

8 A.  Wat do you nean?

9 Q Wen you visited it.

10 A. Wiat do you nean water in the house? Running
11 water?

12 Q No. Was there any water built up fromthe

13 floor up, any external water, other than one would desire

14 to have from nodern plunbing, in the house?

15 A. No, | did not see any water in the house.

16 MR, SCRUGGS: | like the way you phrased
17 t hat .

18 MS. SANDERS: | try.

19 Q (Ms. Sanders) Okay. D d you walk through with

20 the honmeowner on that visit?

21 A | went on my own and with the honeowner, both.
22 Q GCkay. And it's a nultistory residence

23 correct?

24 A. Correct.

25 Q Did you go inside each story?
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A. Correct.

Q GCkay. I'mgoing to turn back to this first
page of your report, the very last sentence on the first
report where it says -- there is a reference there, and
just want to find out what it means. |In the last ful
line it refers to "refereed findings from physica
situations in the field." Wat do you nmean by that?

A.  Yes. That nmeans there's no assunptions, no
conput er nodeling, no garbage in, garbage out type
programs. Everything is hard evidence, either testing in
the | ab, physical data collected, and findings. | do not
believe in theoretical nodeling in hurricanes unless it's
substantiated wi th physical calcul ations and physica
data collection. Al other stuff is just, in ny book, is
fiction of assunptions that should be taken with a grain
of salt. I'ma practical civil engineer. | believe one
test is worth a million theory, and all other assunptions
and cal cul ati ons and computer junk that a | ot of people
are coming up with should be considered with a grain of
salt unless it is proven with refereed publications, with
substantiated test results in the field. Oherw se, we
shoul d not be tal king about it and we should really
clarify it and say very clearly this is all pure
theoretical. This is all pure inmaginative. This is al
conput er garbage in, garbage out conputer output unless
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1it is proven with test results.
2 Q Ckay. But you didn't actually run field tests
3 on the MclIntosh residence, did you?
4 A No. But | ran a lot of wind test data for 15
5 years in nmy lab to see what wind will do to structures.
6 Q Gkay. But you didn't -- did not have occasion
7 ever to do a lab test in which you attenpted to simulate
8 precisely the conditions at the Ml ntosh property during
9 Hurricane Katrina.
10 MR, SCRUGGS: nhject to the form
11 THE WTNESS: Yes, | have sinulated the
12 wi nd | oadi ng, the footprints of typical w nd
13 loading. | have sinulated this in the |ab, and
14 | did observe what happened with structures,
15 how the structures will respond to true
16 simulated -- true sinulated wind | oadi ng on
17 full scale structure, not nmodels or miniature
18 smal | exanples and trying to extrapol ate that
19 to full scale structures. | ran tests on ful
20 scal e structures, real live structures, rea
21 live wind | oading sinulated 100-percent,
22 testified, as certified by wi nd experts.
23 MR, CANADA: (bject to the responsiveness.
24 Q (Ms. Sanders) [I'Ill have the sane objection,

25 but let me ask another question. You didn't actually run
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1 any tests with a full scale nodel of the MIntosh
2 residence, did you?
3 A. Not the Ml ntosh residence, no.
4 Q And when -- do | understand that you set about
5in-- in your lab to recreate conditions of Hurricane
6 Katrina?
7 A. Recreate --
8 MR, SCRUGGS: hject to the form
9 THE WTNESS: -- conditions of typica
10 hurricanes, primarily Hurricane Andrew
11 Q (Ms. Sanders) GOkay. So you have not attenpted

12 to recreate the precise conditions of Hurricane Katrina.

13 MR, SCRUGGS: bject to the form Asked
14 and answer ed.

15 THE WTNESS: There is very little

16 di fference between hurricanes to hurricanes

17 when it conmes to wind | oading on the structure.
18 There is a difference in the details of the

19 hurricanes but in the -- all the statistica

20 figures and structural response and | oads

21 applied, the wind | oading, they are the sane.
22 MR. CANADA: bject to the question

23 MS. SANDERS: Yeah, |'ve got the sanme --
24 "Il object to the --

25 MR, CANADA: Object to the responsiveness.
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MS. SANDERS: -- responsiveness of that,
as well.

Q (Ms. Sanders) Wuld you describe for nme -- |
beli eve | asked you a nonment ago whether you had done | ab
testing with respect to the Mlntosh residence. And
think you said to me that you did.

A. No, | did not do testing on the Ml ntosh, no,
did testing on sinulated wi nd | oadi ng.

Q GCkay. And how did you determ ne what w nds you
were going to sinulate?

A. | did not decide on that, but the University of
Western Ontario, the number two wind testing | aboratory
inthe wrrld, after the one in Col orado, told nme exactly
what to do.

Q Ckay.

A And | did exactly what they told ne to do.

Q Wen did this occur that the University -- that
you perfornmed the exercise in conjunction with the
Uni versity of Western Ontario?

A It's from1992 until today. |It's still going
on.

Q GCkay. And when you say that soneone at the
University of Western Ontario told you what to do in
terns of the sinulation, are you constantly getting
instructions fromthat entity? Wat is the nature of
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your interaction with then?

A. There is a conmittee, big conmmttee, headed by
David Surrey, SURREY. He is the |eading expert on
wi nd [oading fromthe University of Wstern Ontario.

Bef ore hi mwas Davenport. He is the father of w nd

| oadi ng worl dwi de, recogni zed by everybody. They are the
one really giving me instructions continuously up to
date. And now is the head of the committee, is a nan by
the nane Ho, HO Eric Ho.

Q Does this project that you have in conjunction
with that University have a nane?

A. Yeah. A simulation of wind |oading in the |ab,
a full scale testing.

Q Is there a sponsor of that effort?

A, Yes, it's sponsored by the MBVA with sone ot her
cosponsors, including one nmgjor insurance conpany, which
| cannot think of its nane right now. The nunber one
i nsurance conpany. | can't think of its nane.

Q And what is the -- strike that. Let's nove --
I think you said a nonent ago that you -- you have at
| east some qualifications in your mind with respect to
using a conputer simulation nodel.

A. Correct. | have reservation on that unless
it's proven with test results, test data.

Q Ckay. Your report does cite the ADCI RC nodel,
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correct?
MR, SCRUGGS: bject to the form
THE WTNESS: Yeah, | -- | relied onit.
| did mention it.

Q (Ms. Sanders) And the ADCIRC -- do you
understand that the ADCI RC product is a conputer nodeling
syst enf?

A.  Yeah, but is it a refereed publication?
There's a lot of reference toit. | said either tested
or a refereed publications. Have to be a refereed, have
to be evaluated by experts in the field. And nore or
| ess, consensus say that it is a valid approach

Q "It," being ADCI RC

A Yes.

Q Gkay. Let's turn to the next page of your
report, if you would.

A Ckay.

Q And I'mgoing to go down to that section, 3.0,
"Forces from H gh Velocity Wnd and Structures.”

A, Good.

Q Let's go to the last paragraph beginning at the

bottom of that page. It's -- it begins -- well,
actually, it's -- it's the sentence that begins on the
last line. "In our case in question, the MlIntosh

resi dence (house), these pressures acted on both the
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1 external and internal surfaces of the envel ope of the

2 house, as it will be discussed later." And the reference
3 there, | think, you have spoken in the first sentence of
4 "uplift forces on the roof and suction on the sides and

5 leeward walls."

6 A.  Yeah, correct.
7 Q GCkay. And you say then those are the forces
8 you refer to when you say the Ml ntosh house -- with

9 respect to the MlIntosh house, these pressures acted on
10 both the external and the internal surfaces of the

11 envel ope of the house?

12 A. Correct.

13 Q Gkay. Let's turn on to Page 4, if we could

14 And | would like to |l ook at the full paragraph just bel ow
15 -- I'msorry, the final paragraph. 1In the mddle of the

16 paragraph it begins, "The M ntosh residence did not have

17 x-bracings or shear walls." Do you see where | an?
18 A Yes.
19 Q And then it says, "This approach is sel dom used

20 in wood framng to a house."

21 A. Correct.

22 Q Do you have an understanding as to why that is
23 the case?

24 A. Because wood fram ng of houses, generally

25 speaki ng, they are designed or constructed away from
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1 hurricane areas, and they were -- there's no building

2 code that require to have cross bracing unless you go to
3 the State of Florida now They require that you have to
4 have sone w nd | oadi ng resistance.

5 Q Gkay. And let's turn back, actually. 1I'm

6 sorry to back up and go out of sequence here, but the

7 sentence | read a nonent ago where you said, beginning at
8 the bottom of Page 2, "In our case in question, the

9 Mclntosh residence, these pressures,” referring to the
10 uplift forces and suction, "acted on both the externa

11 and internal surfaces of the envel ope of the house."

12 A. Correct.

13 Q \What is the basis for that statement in your
14 report?

15 A.  What do you nean, what is the basis?

16 Q Wll, what caused you -- what evidence caused

17 you to cone to that conclusion?

18 A. Wen | went to the site and | | ooked at the

19 house to see what's going on at the site, | imediately
20 concluded that the wind forces we're tal king about are

21 not restricted to the outside of the house. But they

22 have -- did penetrate to the inside of the house, and the
23 causes of the wind forces was not restricted only to the
24 outside, but it has inmpacted the inside of the house,

25 al so.
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1 Q Gkay. So anything else upon which that
2 assertion is based, other than those observations you
3 just described?
4 MR, SCRUGGS: hject to the form
5 THE W TNESS: You have to include
6 interaction of the structure to the wind. |
7 nean, that's basically the same thing. It is
8 i nsi de and out si de.
9 Q (Ms. Sanders) Okay. So is it fair to say that
10 the basis for that statement that we've been talking
11 about here is your observations at the site as you have
12 just described?
13 MR, SCRUGGS: hject to the form
14 THE WTNESS: Well, yes. Correct. It's
15 related to that, yes.
16 Q (Ms. Sanders) Okay. |Is there anything else you

17 did or saw or considered that | should know about, which
18 woul d be anything, that supports that statenment?

19 MR, SCRUGGS: hject to the form

20 Q (Ms. Sanders) Yeah, let nme rephrase. Can you
21 think of anything else as you sit here today that

22 supports this conclusion that we've been tal king about,
23 other than the observations of the residence you have

24 just described to ne?

25 MR, SCRUGGS: Sanme objection.
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THE W TNESS: The observation of the house
-- this is a unique house. This is not a
standard house. This house is built different
than a classical house. And it has to be
treated accordingly. 1t is not a typical house
inits construction. So the interaction of the
wind with this house is -- stands out as a
speci al case that really need to be | ooked upon
very carefully by any structural engi neer

Q (Ms. Sanders) Okay. |1'Il object to that as

nonresponsive, and |I'Il nmove on. You say this house is
built differently than the typical house. In what

respect ?

A. The fact that it is two-story house. The

second house -- the second floor is part of the attic.

is not a one-story, two-story, and a roof on top

This is a different house. This is the first floor,
ground floor. Second floor is part of the attic. The
second floor braced and fixed the attic in place. It is

part of the attic, so the roof is a special case in here.

is fully anchored, fully braced, fully supported by

t he second fl oor.

Q And that is unusual

A, Yes. It's not conmon.

Q Ckay.
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A, Not unusual. It's not conmon.

Q Let's turn back to the bottom of Page 4 of your
report. You say, "The external walls for the Ml ntosh
house are extrenely weak structurally by the fact that

they are al nbst transparent with excessive |ines of

wi ndows." Did you actually observe those w ndows --
A.  Yes.
Q -- when you went to the site?
A. O course. You cannot mniss them
Q How many of them were broken?
A. | think just about every one was broken except

for, maybe, on the ground floor, nmaybe one or two.

Q I just want to be sure | understand you. Do
you mean -- you believe all wi ndows in the house were
br oken --

A. On the ground fl oor.

Q -- on the ground floor, okay. Except for naybe
one or two.

A.  Yeah.

Q And were they all, in your observation,
simlarly broken, or were sone affected differently than
ot hers?

A. No, they were simlarly broken.

Q | know you refer at one point in your report to
a wi ndow bei ng bl own out, or words to --
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1 A.  Yes.
2 Q ~-- that effect. Is it your testinony that all
3 but these one or two wi ndows were bl own out?
4 A.  Yes, all of these wi ndows were bl own out, no
5 question about it. Now, l|et nme explain sonething just
6 for the records in here. Wen | say "blown out," it does
7 not mean direct pressure. You could blow a w ndow by
8 suction. And it's easier to blow a wi ndow by suction
9 than direct pressure.
10 Q Have you reached a conclusion as to what caused
11 the bl owi ng out of these wi ndows at the MIntosh
12 residence?
13 A.  Suction. The initial failure was suction.
14 1t's easier to pull structurally than push.
15 Q QAnd so, the suction was a force applied from
16 the inside side of the w ndow?
17 MR, SCRUGGS: bject to the form
18 THE WTNESS: No. No.
19 Q (Ms. Sanders) Well, what do you nean by
20 suction? Wat force did you conclude caused that
21 suction?
22 MR, SCRUGGS: njection.
23 THE WTNESS: This is sonething you have
24 to understand wind forces. Wnd forces cone in
25 and hit the structure, or the structure really
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1 try to stop the wind fromblowing. It get
2 direct pressure. Wile the wind lines try to
3 go around the structure, it create vacuumin
4 the back or the sides. This vacuumis suction
5 This is more powerful, the suction forces, from
6 a structural damage point of view, than the
7 direct pressure. A lot of people think of w nd
8 as sonmething that's hitting, trying to break
9 sonething. This is not as bad as if you have
10 suction. If you try to suck sonething out,
11 that's what really will break a | ot easier
12 suction, than direct pressure.
13 Q (Ms. Sanders) kay. Is --
14 A.  Through your vacuum
15 Q Is it your testinony -- well, what is your
16 conclusion as to what caused the vacuumthat you say
17 resulted in this suction?
18 MR, SCRUGGS: bject to the form Asked
19 and answer ed.
20 THE W TNESS: The aer odynami cs.
21 Aer odynani cs of the air running around the
22 structure. The aerodynami cs create the vacuum
23 all around. Al around. |If you can see the
24 picture here, it create vacuumall around. See
25 the forces in here are pulling out. If you
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| ook at the picture, Figure 2, the wind is
comng fromthe left. And all three sides you
have suction sucking out. You can pull out.
This is something that people who don't know
much about w nd | oadi ng, they do not understand
t hat .

Q (Ms. Sanders) Ckay, so the --

A. | want to show you another picture. That's

interesting picture. That's funny. You see this picture

here (indicating).

Q | do.

A.  Wiat happened to the unbrella in here?

Q You tell ne.

A. It's pushed up. I'mgoing to tell you, this --
this unbrella here pulled up. Wy it pulled up was the
suction on top of it, this vacuum The wi nd go around
the unbrella and suck it up. This is uplift. This is
what uplift is all about.

Q Gkay. Unmm --

A. That's what happens to structures when they are
hit by high velocity wind. If you goto -- if you go to
2, ny report speaks for itself. This fromASCE. | did
not make this figure. This is a photocopy fromthe

ASCE-7. You have wind conming fromthe left. Al three

sides of the roomhere or the house is in suction. And
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to pull out is fairly easy. Like you know, you can drive

a nail in a piece of wod, and it stay there. You push
on it, nothing happen to the nail. You try to pull the
pi ece of wood, the nail will pull out. That's what

happened to glass. That's what happened to all the
wi ndows. They can pull out easier than you push themin
So when | tal k about failure now or you are going to ask
about failure later on, let's keep in mnd suction

Q GCkay. Well, let nme ask you with respect to
this Figure 2, do | understand you to say -- and |I'm
| ooking at Figure 2 on Page 4 of your report, and there
are actually two drawi ngs there, and |'m |l ooking at the
first one, the one to the left. Do | understand you to
say that the wind we see there on the left is pointing
directionally at the house, what woul d be due east if
north were up? And |I'mjust using that to show you what
I"mlooking at. Are you testifying that the outward
arrows, that the arrows pointing outward fromthe other
three sides of the house represent suction?

A. Correct.

Q ay.

A. Now you got it.

Q Gkay. On these ground floor wi ndows that you
observed, all of which but two or three, or one or two --
| can't renmenber -- all of which but a handful you say

M s & Associ ates Reporting
(662) 236-2777



Case 1:06-cv-01080-LTS-RHW  Document 1297-2  Filed 09/02/2008 Page 40 of 158

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

40

had been bl own out, did they have no glass left in them
or did they have glass that was cracked? What did you
observe in those --

A. Had no glass left in them Conpletely pulled
out .

Q D d you observe any glass on the ground
suggesting where it had fallen?

A. No. | did not see any glass. | saw sone brick

that was pulled out in suction and falling away fromthe
house. | didn't see any pictures that -- as you go on
you have a whol e stack of pictures in this case that |
have | ooked at. You can see brick all the way around the
house falling away fromthe house, fromsuction. Brick

Q And do you -- do you -- are these observations
about the wi ndows having bl own out, are these based on
your visit to the site in March of 2007 or on pictures
you | ooked at or both?

A.  On pictures.

Q Gkay. So what was the state of the ground
floor wi ndows when you visited the property in March?

A It was cleaned -- it was in the process of
bei ng cl eaned up

Q Are the pictures -- so it's from pictures of
the residence that -- it is upon pictures of the
resi dence that you based your conclusion that all but a
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1 couple or a few had bl own out.

2 MR, SCRUGGS: bject to the form

3 THE WTNESS: This is only one aspect.

4 The pictures are only one aspect on which |

5 base the conclusions. The concl usions have

6 other elenments init.

7 Q (Ms. Sanders) Well, I'mreally just referring

8 to what you told me a minute ago, which was that you
9 observed that all but a couple of wi ndows had bl own out

10 with no glass left.

11 A. Correct.
12 MR,  SCRUGGS: bject to the form
13 Q (Ms. Sanders) Okay. Is -- is that, what you

14 just told ne in that vein, based on review of pictures or

15 a visit to the house in person?

16 MR, SCRUGGS: Same objection.

17 THE WTNESS: Both. Review of the

18 pi ctures and observe what's going on in person,
19 on site.

20 Q (Ms. Sanders) But you did tell nme that when

21 you went in person, the wi ndows were fixed.

22 A. No, there were no windows. Still broken.

23 Q Ckay.

24 A. But they were cleaning up.

25 Q GCkay. So there were -- all but a couple of the
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ground fl oor wi ndows were m ssing and gone when you
visited the site in March of 2007.

A.  Correct.

Q And you believe, also -- you have -- you have
al so seen pictures fromwhich you concluded that all but
a couple of the ground floor w ndows were bl own out.

A.  Correct.

Q Are those pictures, do they appear in your
report?

A. | think so. | intentionally put one picture to
show the front windowis still there. Yeah here, Figure
10. | intentionally put that, Figure 10. | don't know

if you can see it in color here. You see the two w ndows
conpletely blown out? There's -- one windowto the left
is still boarded.

Q Ckay. What about Figure 8? There are sone
wi ndows on the |left-hand side of that picture. Are those
bl own out or intact? Ch, that's before.

A.  That's before.

Q Ckay, got you. GCkay. And we -- what about --
what about the second story wi ndows, what | might call
t hose dorner wi ndows on the second story?

A. These are little baby w ndows.

Q So were they bl own out?

A.  No, they cannot be blown out. They are baby
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1 windows. The span length is too short to be bl own out.

2 Plus, they're under direct pressure. You see, direct

3 pressure is not as serious as suction. Here again is an
4 exanpl e of how direct pressure is not as serious as

5 suction. These were direct pressure. The wi nd was

6 comng fromthe east. These were on the east side. They
7 have direct pressure. That's very |ow pressure-w se.

8 The span is very short, small baby wi ndows. They are not
9 going to break as easy as the big windows. That's why I
10 said fromthe begi nning when you were tal ki ng about being

11 transparent, this house is transparent as far as w nd

12 | oad is concerned.

13 Q GCkay. So | think I've understood you correctly
14 that you did not observe, either in person or in

15 pictures, that the w ndows on the second story of the

16 Mclntosh residence were bl own out.

17 A | didn't see them yes.

18 Q They were bl own out, or they were not blown

19 out?

20 A.  They were not bl own out.

21 Q Ckay. Were they damaged?

22 A. No, they were not -- well, there were a little
23 damage in the corners, yes. | did go |ook. There were

24 little stress damage. Not in the sense of devastation of

25 failure as being displaced and bl own out, no.
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1 Q The glass was intact.
2 A. The glass was intact, yes.
3 Q GCkay. And | think I've understood you -- your

4 testinmony to be that you believe that is because the
5 wi ndows were smaller than the ground floor w ndows and,

6 al so, because those wi ndows were subject to --

7 A. Direct pressure. And they had shutters behind
8 them
9 Q The ground floor windows did not have shutters

10 behi nd t hent?
11 A.  No.

12 Q And were the ground floor wi ndows not al so

13 subject to direct pressure?

14 A.  Yes, the front w ndows, they were.
15 Q And did those blow out in your estimation?
16 A. Yeah. In tine after the wind get higher and

17 higher, they did get blown out. But |I'mpretty sure on
18 the suction early in the game. Early in the gane they
19 were sucked out and bl own out.

20 Q On what do you base your conclusion as to the

21 timng of those events?

22 MR, SCRUGGS: hject to the form

23 THE WTNESS: |If you look at the w nd

24 pressure history with tinme, you will see how
25 the wind just keep picking up with time to get
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1 to the peak, and for the span length of this
2 kind of windows that far out, that big and that
3 thin, they will be sucked out in no tine.
4 Q (Ms. Sanders) So do | understand correctly

5 that when you told nme a nonent ago that you had concl uded
6 that the -- well, | won't paraphrase your testinony. But
7 you offered a conclusion as to the sequence of events

8 with respect to the wi ndows --

9 A. Correct.

10 Q -- what m ght have happened first and then

11 later.

12 A. Correct.

13 Q Do | understand -- you didn't actually observe

14 the hurricane damagi ng the Ml ntosh residence personally.
15 A, No.

16 Q Do | understand that your conclusions as to

17 tinm ng are based on your knowl edge as an engi neer applied

18 to what you have seen in this situation?

19 A. Correct.

20 MR, SCRUGGS: bject to the form

21 THE WTNESS: | would say nmy experience
22 and testing and know edge of forces and

23 stresses is the basis of my conclusion, yes.

24 Q (Ms. Sanders) GOkay, and not direct observation

25 of that sequence of events occurring at this residence?
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A. Correct.

MR, SCRUGGS: bject to the form

Q (M. Sanders) Let's go now to the next page,
Page 5 of your report. | want to | ook at the first
sentence of the full paragraph there beginning at the
m ddl e of the page, and it says, "The structural
stability of the fram ng of the M ntosh house was not
[ ost during Hurricane Katrina, but the roof did get
uplifted and clearly danaged at several |ocations and all
around t he house envel ope.™

A. Correct.

Q Ckay, now, | want to break that up into its two
cl auses separated there at the conma. First you say,
"The structural stability of the fram ng of the Ml ntosh
house was not |ost during Hurricane Katrina." Wat does
t hat nean?

A. It means it stayed in place. It was not picked
up, and the wind did not walk away with it. It stayed
exactly where it was supposed to be because it was franed
properly and correctly, froma stability point of view

Q And when you say it stayed in place, what do
you mean by --

A. The roof itself. Froma stability point of
view, it stayed in place.

Q It did not becone detached fromthe rest of the
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1 house.
2 A. Correct.
3 Q Ckay. So when you say, |ooking at the next

4 clause, "but the roof did get uplifted," what do you mean
5 by that, "uplifted"?

6 A. Because for the wind pressure, wind uplift

7 pressure, 120 miles an hour -- well, 100 mles an hour or
8 even 80 niles an hour or even 70 niles an hour is a |ot

9 higher than the dead | oad weight of the roof itself. The
10 roof itself as built is, what, 13 pounds per square foot.
11 At 70 miles an hour wind you will have an uplift force in
12 the nei ghborhood of about 20, 25 pounds per square foot,
13 which is two tines the dead load. And if you have an

14 uplift pressure higher than dead load this is, by al

15 phil osophy, all engineering, all talk, even |aynen,

16 that's uplift.

17 Q Ckay.

18 A. Because -- because the pressure up is higher

19 than the weight down, so this is uplift.

20 Q So it is your testinony that the roof was

21 subjected to an uplift force

22 A. Correct.

23 Q But not that it becane detached fromthe house?
24 A. Correct.

25 MR, SCRUGGS: bject to the form
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1 THE WTNESS: It got |oosened but did not
2 get detached.
3 Q (Ms. Sanders) GOkay. On what do you base the
4 conclusion that it was | oosened?
5 A. Because wind load is a dynamic effect. It is a

6 repetitive effect. It is a cyclic effect. In the life

7 history of a hurricane, you have 27 mllion times of push
8 and pull, push and pull. This is what wind load is. |

9 have a figure in here to show you what w nd | ooks I|ike,
10 which very few people really would like to talk about.

11 1've had to live with it for 15 years. You see the

12 picture on Page 14? This is what wind | oad | ooks I|ike.
13 It is not uniformpressure. It is not sonething pushing.
14 1t is not sonebody pulling. It's push, pull, push, pull,
15 push, pull, just like the seismc effect. You have in

16 the life history of a hurricane 27 mllion times sone of
17 this pushing back and forth, back and forth, back and

18 forth (indicating). You're telling ne that the nails are
19 not going to get |oose? That is not true. You are

20 telling me the uplift pressure at 70 mles an hour is

21 higher than the weight of the roof, and you are going 27
22 mllion tinmes doing like that (indicating).

23 The roof is not uplifted? Yes, it is uplifted. 1Is
24 -- can it weaken? Yes, it can weaken. You want to fix
25 it, you got to retrofit it, just like you retrofit a
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structure after earthquake.

Q Ckay. But you did not actually observe any
separation of the roof fromthe house.

A. Ch, yes. Yeah. | took some pictures, too.
have t hem here.

Q \ere are those? Are they in the report?

A.  Yes. Look at picture on Figure 5. This is
easier to see. See you got to take picture froma
di stance. Again, people that give you aerial photo and
try to wite what aerial photos and damage from aeri a
photos, they are just pulling your leg. But get it close
and look at it. See this picture in here, see howthe
roof is uplifted? You see how the roof -- the shingles
are pulled out, the fact that some shingles on that roof
conpletely are I oose? See all the blue covering of the
roof in here? Wy they have the blue covering? Wat is
this covering for? Because sonething got uplifted.

Q So Figure 5 depicts the | oosening you referred

to earlier.

A. Correct.

Q You nentioned a few nmonents ago sone -- sone
wi nd speed figures. Well, let me ask you anot her thing.

VWhen you referred me to Figure 13 which has to do
specifically, | believe, with Hurricane Andrew, according

to the caption, you say you had to live with that for 14
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years. Are you referring to your own personal experience
wi th hurricane danage?

A. No, inthe lab trying to sinmulate this w nd
| oad second by second. Well, fraction of a second by
fraction of a second, 20 readi ngs per second. Have to
duplicate this back and forth, back and forth.

Q Ckay. So that has been your work in the |ab,
attenpting to duplicate that effect.

A.  Exactly.

Q Gkay. Okay. Let's go back to Page 5, if we
could. Looking at the | ast sentence, you say, "This roof
danmage is due to high wind velocity and occurred nost
definitely early in the timng of the hurricane history
and way before any water surge occurred on the ground
level ."

A, Yeah.

Q VWhat is the basis for that conclusion?

A. Because | said at 70 miles an hour, you have
uplift, and this is way, way before water surge really
ever got even close to this house. At 70 miles an hour,
at that tine, the water still was 14 feet away -- bel ow
t he house.

Q How do you know t hat ?

MR, SCRUGGS: bject to the form
THE WTNESS: Well, this is fromthe Pat
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1 Fitzpatrick report, Hennings report, Bl ackwell
2 report, your report, other reports. Every
3 report on the site when you put the tine
4 sequence of this surge and the hurricane wll
5 tell you that the water did not get to the
6 house until after the wi nd peaked. |'mtalKking
7 about peaked at 110, 120 miles an hour.
8 Q (Ms. Sanders) Okay, so, to clarify, you are

9 not a meteorol ogi st.

10 A, No.

11 Q GCkay. So to the extent your report or your

12 testinony here today cites a wind speed, is that based on
13 your review of reports by the nmeteorol ogist offered in
14 this case?

15 A. Correct.

16 Q You didn't do anything to independently verify

17 that neteorol ogical information.

18 MR, SCRUGGS: bject to the form

19 THE WTNESS: | didn't verify it. | just
20 conpared it fromnore than one source to nake
21 sure | have consistent reports of -- | took

22 nore or less -- nore than one reference to come
23 up with a conclusion what the wind load is.

24 Q (Ms. Sanders) GCkay. But you didn't do any

25 independent investigation other than your review of the
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nmet eor ol ogi cal reports?

A. Correct.

MR, SCRUGGS: Same objection.

Q (Ms. Sanders) Looking still at that |ast
sentence on Page 5, you tal k about roof damage due to
high wind velocity and then say it occurred nost
definitely early in the timng of the hurricane history.
Did you reach a conclusion as to what direction the w nds
were bl owing in when that damage occurred?

A.  Yes, | did reach that conclusion because
| ooked at all the reports to see where the wi nd com ng
from It was coming fromthe east, southeast, and | said
at 70, 80 miles an hour w nd, you have an uplift force
hi gher than the dead | oad of the roof. So it has to have
happened way before the water surge even got close to the
house.

Q Is it your testinony that the danages you
showed us in Figure 5, is there a particul ar speed of
wi nd at which you say those woul d have occurred?

A. They will start at about 70-m | es-an-hour wi nd.
They' Il start.

Q And is it your testinony that a 70-nile per
hour wi nd could itself cause these damages?

A It will initiate these danages as it -- |I'm
just repeating nyself, really. Start, initiate, whatever

M s & Associ ates Reporting
(662) 236-2777



Case 1:06-cv-01080-LTS-RHW  Document 1297-2  Filed 09/02/2008 Page 53 of 158

53
1 you want.
2 Q Sure. And ny question is whether it would
3 finish them
4 MR, SCRUGGS: hject to the form
5 THE WTNESS: GCh, we never know when it's
6 going to finish until we finish the whole
7 hurri cane.
8 Q (Ms. Sanders) So you do not have an opinion as

9 to whether if the winds were to remain at 70 niles per

10 hour the damage depicted in Figure 5 woul d have occurred.

11 MR, SCRUGGS: hject to the form

12 I nconpl et e hypot heti cal

13 THE WTNESS: It would not be to the

14 extent you see in Figure 5 unless, you know,

15 the wi nd get higher than 70-m | es-an-hour wi nd.
16 Q (M. Sanders) GCkay. Thank you. Let's turn

17 over to Page 7 of your report, Section 3.2. And I'm

18 actually going to | ook down to the second paragraph

19 there, penultimte sentence which begins, "The presence
20 of excessive openings."

21 A Yes.

22 Q GCkay. It says, "The presence of excessive

23 openi ngs, w ndows and doors, in the envel ope of the

24 Mclntosh house that are highly susceptible to breakage by
25 flying debris nade it easy to speculate premature failure

M s & Associ ates Reporting
(662) 236-2777



Case 1:06-cv-01080-LTS-RHW  Document 1297-2  Filed 09/02/2008 Page 54 of 158

54

1in C&C," which | believe you have earlier defined to

2 stand for conponents and cl addi ng?

3 A.  Correct.
4 Q Gkay. A couple of questions about that
5 sentence. First, you nmentioned flying debris. Is it

6 your testinony that any of the wi ndows you say were

7 broken were broken by flying debris?

8 A. It's highly possible.
9 Q Wy do you say that?
10 A. Because they're glass, and they're big span,

11 big glass wi ndows, and if you have got flying debris to
12 hit, the linb of a tree or a piece of wood, you could

13 break them

14 Q Gkay. Is it your belief that that mi ght have
15 -- 1 think you told ne earlier that you believe suction
16 forces resulted in the blowing out of all but a couple of

17 the ground floor w ndows.

18 MR, SCRUGGS: bject to the form

19 THE WTNESS: Well, that's one cause.

20 Flying debris -- if you have flying debris,
21 then this would be prenmature failure.

22 Q (Ms. Sanders) So you think -- tell nme if this
23 is your testinmony. 1Is it your testinmony that flying

24 debris may have caused sone of those ground floor w ndows

25 to blow out even before, in your view, suction would have

M s & Associ ates Reporting
(662) 236-2777



Case 1:06-cv-01080-LTS-RHW  Document 1297-2  Filed 09/02/2008 Page 55 of 158

55
1 done that?
2 MR, SCRUGGS: bject to the form
3 THE WTNESS: It's possible. [If you have
4 flying debris to happen earlier, it could
5 happen, yes.
6 Q (Ms. Sanders) Okay, and do | take it that you

7 do not have an opinion with respect to any specific bl own

8 out wi ndow, whether it was bl own out by suction or

9 debris.
10 A. | have no proof. | was not there.
11 Q Ckay. So you believe either could have

12 occurred, but you don't know.

13 MR, SCRUGGS: hject -- object to the

14 form

15 THE WTNESS: Well, that's -- yeah. ['ve
16 -- |I've answered that question, | think,

17 correctly, yes.

18 Q (Ms. Sanders) And your answer is?

19 MR, SCRUGGS: Same objection. It's asked
20 and answer ed.

21 THE W TNESS: Yeah, this is just repeating
22 ourselves. |If there is a flying debris hit the
23 wi ndows early in the gane, it could break the
24 wi ndows. |If we do not have flying debris, then
25 the suction will cause failure to these
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1 wi ndows.

2 MS. SANDERS: kay. Thank you. Did

3 you-all want to take a break?

4 MR CANADA: | think your dad was asking
5 you for a short break

6 MR, SCRUGGS: Oh, he was? Okay. Well,

7 it's -- is this a --

8 M5. SANDERS: Yeah, this is perfectly

9 fine. 1'mjust wondering how ny dad found ne.
10 But, yeah, you nust be talking to M. Scruggs.
11 MR NABORS: O f record.
12 (Followi ng a break, the deposition
13 proceeded as follows:)
14 MR. NABORS: This is Tape 2. Back on the
15 record.
16 Q (Ms. Sanders) Okay, Dr. Sinno, we're back on

17 the record, and before we took the break, we had been
18 tal ki ng about wi ndow breakage, and you nentioned that
19 bl owi ng out of w ndows coul d possibly, in your view, have
20 occurred due to suction or maybe due to flying debris.

21 Have | got that right?

22 MR, SCRUGGS: hject to the form

23 THE WTNESS: Well, correct. W were
24 tal ki ng about the timng

25 Q (Ms. Sanders) Okay. But -- but it is your
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1 opinion that at sone point by sone cause, all but a

2 coupl e of the wi ndows were bl own out.

3 A.  Correct.

4 Q Wuld the absence of wi ndows, the bl owi ng out

5 of the wi ndows, the opening of the w ndows, affect the

6 wind dynamics in and around the house?

7 MR, SCRUGGS: hject to the form Assunes
8 facts not in evidence.

9 THE WTNESS: It will affect the dynam cs
10 of the house, of course.

11 Q (M. Sanders) Okay. And would it -- would the
12 effect on the wind dynanic of the house be different

13 dependi ng on when during the stormthe w ndows bl ew out?
14 MR, SCRUGGS: bject to the form

15 I nconmpl et e hypot heti cal .

16 THE WTNESS: It is hypothetical, but it
17 is -- what you are say is not farfetched. |It's
18 correct.

19 Q (Ms. Sanders) And you have reached no

20 conclusion as to the exact timng of the blow ng out of

21 the wi ndows.

22 MR, SCRUGGS: bject to the form

23 THE W TNESS: What do you nean by tim ng,
24 conpared to what? The bl ow ng out of the

25 wi ndows occurred early in the gane if that's
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what -- yes, | did say that, and I wll stand
by that.

Q (Ms. Sanders) Okay. And | think you told ne
t hat was based on your review of the neteorol ogic reports
and your engineering know edge about what is likely to
happen wi th various forces.

MR, SCRUGGS: bject to the form
THE WTNESS: Correct.

Q (Ms. Sanders) You did not actually witness the
bl owi ng out of the w ndows.

A No.

Q I'dlike to go back to the sentence we had --
had | ooked at before the break, which is on Page 7 of
your report, towards the end of the second paragraph, and
says, "The presence of excessive openings, w ndows and
doors, in the envel ope of the Ml ntosh house that are
hi ghly susceptible to breakage by flying debris nmade it
easy to specul ate premature failure in C&C. "

A.  Un-huh (affirmative response).

Q Now, you've used the phrase "specul ate
premature failure." 1Is it your conclusion that there was
premature failure in C& at the M ntosh house?

A. No, it's speculating. It's guess work.

Q GCkay. And the next sentence says -- well, let
nme follow up on that just a nonment. So you have reached

M s & Associ ates Reporting
(662) 236-2777



Case 1:06-cv-01080-LTS-RHW  Document 1297-2

Filed 09/02/2008 Page 59 of 158

59
1 no conclusion as to whether there was premature failure
2in C&C --
3 MR, SCRUGGS: bject.
4 Q (Ms. Sanders) -- at the Mlntosh house?
5 MR, SCRUGGS: | apologize. Object to the
6 form
7 THE WTNESS: | just answered that. |It's
8 just guess work. We're speculating. | have no
9 pr oof .
10 Q (Ms. Sanders) Okay. But -- but whether or not
11 you woul d characterize it as guess work or subject to
12 proof, have you -- is it your opinion that there was, in
13 fact, premature failure in C&C?
14 MR, SCRUGGS: bject to the form
15 THE WTNESS: | have --
16 MR SCRUGGS: Asked and answered.
17 THE WTNESS: | have just answered that.
18 | have no proof that there were premature
19 failure, but it's easier to specul ate because
20 when you have high velocity wind, flying debris
21 is common occurrence all the tine. As a matter
22 of fact, now the State of Florida require that
23 you have a test set up in which flying debris
24 t akes pl ace and see what happens to the gl ass,
25 to netal, to sheetrocks. Flying debris is part

M s & Associ ates Reporting
(662) 236-2777



Case 1:06-cv-01080-LTS-RHW  Document 1297-2  Filed 09/02/2008 Page 60 of 158

Q

60

of wi nd | oadi ng.

MS. SANDERS: Ckay. |I'll object to that
as nonresponsive, but let me see if | can ask
it a better way.

THE W TNESS: Yeah, ask a better way,
pl ease.

(Ms. Sanders) Did you observe anything, either

in person or in photographs, at the Ml ntosh residence

specifically that caused you to conclude, based on your

10 observations, that there had been premature failure in

11 C&C?

12 MR, SCRUGGS: bject to the form

13 THE WTNESS: | did not say there were

14 premature failure. | said we speculate. W

15 guess. W assune there is flying debris with a
16 hurricane. Wth high velocity wind, there is
17 flying debris, so there is a specul ation, guess
18 wor k, that this could have happened. | did not
19 see it. | was not there. | amnot saying it
20 happened. | have no proof it happened, but

21 could speculate. | could guess that it could
22 have happened.

23 Q (Ms. Sanders) Okay. And if it -- if it had

24 happened, would you expect there to be -- | nean, | don't
25 know -- let ne ask this. Wat do you nean by premature
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1 failure in C&C?
2 A. | nmean, when you have flying debris, a piece of
3 rock, a piece of wood hit the glass, it will break. O
4 course, through damage fromjust, like, vandalism if

5 sonebody just hit it with a piece of rock, piece of wood.
6 So this is not really failure fromactual pressure of

7 suction or direct pressure fromw nd.

8 Q GCkay. So would you consider blow ng out of a

9 window to be a failure in C&C?

10 A.  Yes.

11 Q Ckay. Let's look at the next sentence in your
12 report which says, "Failure of the C&C is often but not

13 always followed by catastrophic structural failure of the

14 MAFRS."

15 A. Correct.

16 Q Now, remnd ne what MAFRS stands for?

17 A. Main wind force resistance system

18 Q Gkay. |Is it -- have you reached a concl usion

19 as to whether in this case the Ml ntosh residence

20 experienced catastrophic structural failure of the MAFRS?
21 A No, it did not. That's what the first sentence
22 states that a while ago we tal ked about, that the

23 structural stability of the systemwas not conpronised in

24 this house.

25 Q Ckay. Thank you. Now, | want to | ook at
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1 Paragraph 4.0 which begins about the middle of this Page
2 7, whichis titled, "Wnd Field fromHurricane Katrina at
3 Biloxi, Mssissippi." This section includes what | would
4 characterize as neteorol ogi cal data. Wuld you agree

5 with that?

6 A. Correct.

7 Q Is the source of that what you told ne earlier
8 the nmeteorol ogist reports in this case?

9 A. Correct, several references, yes.

10 Q Gkay. And | understand you | ooked at nore than
11 one neteorol ogic report.

12 A. Correct.

13 Q But when you say things |ike the residence

14 quote, was exposed to hurricane force wi nds for many

15 hours, that's based on your review of the meteorol ogica
16 reports?

17 A. Correct.

18 Q GCkay. And that's true for all the neteorol ogic
19 observations in your report?

20 A. Correct.

21 Q You say at the end of that first paragraph

22 "Due to field failures of sone critical instrumentations,
23 the entire picture of the wind forces, especially the

24 extrenely high instantaneous gust of w nd | oading, was

25 not recorded." What field failures are you referring to
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1 there?
2 A. |I'mtal king about the failure of the
3 instrunentation in the Trent Lott Airport and in Biloxi,
4 M ssissippi at the EOC Center failure, 137-m | es-an-hour
5 wind, which | refer to in ny report.
6 Q And how did you cone to a conclusion that those
7 instrunents had fail ed?
8 A. | got the affidavit of the director of the ECC

9 He had an affidavit in witing, talking about its failure
10 at 137-mil es-per-hour wind and the failure at Trent Lott
11 Airport | think was reported by a | ot of people, a |lot of
12 researchers that were -- clearly concur this failure, and
13 that's how | know.

14 Q Gkay. So you didn't do a firsthand anal ysis of
15 those instrunents.

16 A No.

17 Q GCkay. I'mgoing to |look at the second

18 paragraph there in Section 4.0 which says, "An outer core
19 band of strong thunderstornms froma second eyewal |

20 inpacted the Biloxi area." Wat is the source of your

21 assertion there that there was a second eyewal | ?

22 A. This is froma report fromeither Bl ackwell or
23 Hennings or both of them | don't recall right now.

24 They do tal k about this second eyewall. Plus there's a
25 paper came out -- | think it was about that sane tine --
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1 by Pat Fitzpatrick with Blackwell on that respect.
2 Q Ckay. Do you know whether the Nationa

3 Hurricane Center has indicated that there was a second

4 eyewall in Katrina?
5 A. No, | don't know.
6 Q Let's go back -- or down to the third line up

7 fromthe bottom of that paragraph where you say,

8 "National Weather Service radar data indicates many

9 tornados, and satellite shows mesovortices on the inner
10 edge of the eyewal |l capable of extrenme w nd danage that
11 were sinmlar to the damage caused by the nesovortices in
12 Hurricane Andrew. "

13 A.  Yes.

14 Q And what -- what is the source of your

15 observations there?

16 A Well, that's what Hurricane Andrew is really
17 known for, which | have sinmulated in nmy lab. It has

18 spikes in loading, and the reports | read, the

19 meteorol ogy reports, all talks about spikes in loading in
20 Katrina. Now, how correct is that, | really don't know,
21 but | relied upon that in my report.

22 Q Gkay. |Is it your understanding that Nationa
23 Weat her Service radar data can -- can actually confirm
24 the presence or absence of a tornado in a specific

25 | ocati on?
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MR, SCRUGGS: nhject to the form
THE WTNESS: | assune they do. | have no
other -- | have no proof either way. | assune
t hey do.

Q (Ms. Sanders) GOkay. And when you say that
t hese neteorol ogi c factors woul d have been capabl e of
extreme wi nd danage that were simlar to the danmage
caused by the nesovortices in Hurricane Andrew, that's
based on what you have gl eaned about the meteorol ogy from
the neteorol ogist's reports?

A.  Yes.

Q And | think you said you have yoursel f had
occasion to sinulate in the |ab at |east some of the
conditions of Hurricane Andrew?

A. Correct, the spikes in it, yeah.

Q Have you done that for Hurricane Katrina?

A. No. | don't have footprint of Hurricane
Katrina yet.

Q Ckay.

A It's not out yet.

Q Ckay. Let's turn over to Page 8, and | want to
| ook at the very last paragraph of Section 4.0. W
tal ked briefly about ADCIRC earlier, and you say here,
"At the Mclntosh residence, the sustained wind speed is
estimated by the ADCIRC sinulation at 100-110 nph with
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1 the 3-second gust wind to reach 120-130 mph"?

2 A. Correct.

3 Q Is it your understanding that the ADCI RC

4 product estinmates w nd speeds?

5 A. | don't know the details of what do they

6 estimate or not, but it was reported by nore than one

7 meteorol ogical expert, and | relied upon that.

8 Q Ckay. Let's go down to Section 5.0, also there
9 on Page 8. You go through some various, what you call,
10 factors. Using your words, "factors that determ ne the
11 magni tude and distribution of high velocity wind forces."
12 So the first one you've listed there is location. And

13 you talk a little bit there about the Ml ntosh residence.

14 And then you say at the -- the | ast sentence, you
15 conclude, "It," referring, | believe, to the MIntosh
16 residence, "is therefore expected to face greater w nd

17 danage from Hurricane Katrina than houses further inland
18 away fromthe water and on dry land | ocations.”

19 A. Correct.

20 Q Have you actually personally observed whet her
21 the residence, in fact, faced greater wi nd damage from

22 Katrina than houses further inland?

23 MR, SCRUGGS: bject to the form
24 THE WTNESS: | did visit the whole area
25 of the sites. | did see damage from hurricane
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1 wi nd | oading in that house conpared to ot her
2 houses. | did see sonme houses further inland
3 that were not damaged, yes.
4 Q (Ms. Sanders) So is it your testinony that

5 there were no houses further inland that were equally

6 danmged or nore danaged than the Ml ntosh residence?

7 A.  Oh, yeah.

8 MR, SCRUGGS: bject to the form

9 M scharacteri zes --

10 THE WTNESS: O course. There are all

11 kind -- all kind of damage, all kind of houses.
12 Every house have to be evaluated on its own

13 nmerits. And there were sone worse, sone

14 better, sone -- it depends how they were built.
15 Q (Ms. Sanders) kay. So sinply the location

16 inland -- the degree -- strike that. Sinply the position
17 of the house with respect to the coastline does not allow

18 you to nmke an assessment of damage.

19 MR, SCRUGGS: bject to the form

20 THE WTNESS: No. The location is an --
21 is an element, is a factor in the nagnitude.

22 This location of this house on the cliff, on
23 the edge of the water, is not obstructed by any
24 trees or -- to dimnish the wind loading is a
25 factor.
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Q (Ms. Sanders) GCkay. Leading into that, the
next factor you list there is you' ve -- you've called
exposure. And you say, "The Mlntosh residence is in
open | and spaces adjacent to a | arge body of water. The
effects of high velocity wi nds are not shielded or
partially shielded by adjacent structures, and thus, no
unusual increase in design velocities is to be expected."
And then you've got a cite to ASCE 7-02. Your reference
there that it's not shielded or partially shielded by
adj acent structures, are there no nei ghboring houses?

MR, SCRUGGS: hject to the form

THE WTNESS: No, there must be -- could
be nei ghboring houses. But ASCE-7 tal ks about
open water. You coul d have nei ghbori ng houses.
No big deal. Neighboring houses do not do that
nmuch protection.

Q (Ms. Sanders) kay, so when you refer to
adj acent structures, you don't mean nei ghboring houses
when you say there were no adjacent structures?

A. Well, adjacent nmjor structures or high
structures or sonmething that will obstruct the w nd, yes.
But there were adjacent structures.

Q Gkay. And then when you refer there, you use
the phrase "design velocities." Wat does that nean to
you?
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A. That's the mnimum design velocity of ASCE
I"'mreferring to the ASCE-7 which a | ot of people try to
use it and refer to it. But that's what |I'mtalking
about .

Q Is ASCE-7, are those specifications to be
considered in constructing a house?

A, As a mninum yes.

Q Gkay. So when you referred here to the design
velocity citing ASCE-7, you're referring to the velocity
that in your opinion should be considered in designing or
constructing the structure.

A As a mnimum

Q | understand that.

A Well, this has to be inportant. Because ASCE-7
says if you know anything that makes you or requires you
or give you the feeling or the idea that you shoul d use
nore than the minimum you nust, and you should. And
they will give you | eeway every other sentence that if
you know that you should use nore, you are supposed to
use nmore. This is the bare mnimum And ASCE-7 changes
every three to four years and has been changing for the
Qulf Coast. It's getting stricter and stricter. They're
requiring nore and nore with tine cones. As they learn
and understand, they learn, they do testing, they do |ab
research and they find out what's going on, they are
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going to go higher and higher in wind | oading as tine
goes hy.

Q GCkay. And when you say here that the Ml ntosh
residence -- | think you say, no -- you are saying, "No

unusual increase in design velocities is to be expected."

VWat does that mean?

A.  As you go in, go to Exposure Category C,
ASCE- 7.

Q And is -- Category Cis defined in ASCE-7?

Correct.

Q GCkay. I'dlike to go nowto the factor you've
listed there, you've called "Shape"?

A. Yes. That's inportant.

Q Let's go back to the -- | want to | ook at the
final two sentences of that paragraph. You say, "A

tunnelling effect is created that ripped through the
house fromright to | eft causing internal danages and
inviting flying debris into the house." |Is it your
testinmony that there was a, in fact, a tunnelling effect
in the Mlntosh residence during Hurricane Katrina?

MR, SCRUGGS: hject to the form

THE W TNESS: There is no doubt about

t hat .
Q (Ms. Sanders) Okay. And is there sinilarly no

doubt that it ripped through the house fromright to
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1 left?
2 A. There's no doubt about that.
3 Q GCkay. And what do you base that -- those

4 concl usi ons on?

5 MR, SCRUGGS: bject to the form

6 THE W TNESS: The architectural geonetry
7 of the wi ndows, line of wi ndows on the right
8 and | eft of the house, and they were broken

9 both, and the wind is conming fromthe east to
10 the west. It has no other explanation but

11 t hat .

12 Q (M. Sanders) Okay. And since | asked a bit

13 of a conpound question, that's the basis both for your

14 conclusion that a tunnelling effect was created and that
15 it ripped through fromright to left?

16 A. Correct.

17 Q Gkay. You say then that that caused interna
18 danages. Did you actually observe those damages?

19 A. | don't have to. This is what the definition
20 of tunnelling effect is. You know, how they simulate

21 wind loading in the tunnel. They create a tunnel to get
22 high velocity wind. 1'lIl give you a sinple little

23 exanple that probably you will understand what tunnelling
24 effect is. |If you take a balloon and you blow it up.

25 Then you take the neck of the balloon and you let the air
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out, it's going to come out at a very, very high
velocity. This is the bottling effect, necking effect,
tunnelling effect. Call it whatever you want, but it is
known as the tunnelling effect in wind engineering. You
get high velocity wind as you block air, then you let it
escape through a narrow openi ng.

Q GCkay. | will object to that as nonresponsive.
And | understand --

MR, SCRUGGS: And I'mgoing to object to
the extent that on all these objections, he's
trying to answer your questions the best way he
knows how. So you can state whatever objection
you want on the record, but his answer is his
answer .

Q (Ms. Sanders) Okay. So | asked you whether you
actual |y observed internal damages, and you said you
didn't have to, to conme to your conclusion, and
under st and what you've said there.

A. | was not there to observe it. You see, you
are asking me the question did you observe it, you know?
And we have gone over it and over it and over it again
| was not there. But you want an expert witness. This
is my expert witness. | can tell when I |ook at things
now as an expert, | could tell if there is an opening and
a passage of wind, the wind woul d go through the opening

M s & Associ ates Reporting
(662) 236-2777



Case 1:06-cv-01080-LTS-RHW  Document 1297-2  Filed 09/02/2008 Page 73 of 158

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

73
and woul d create a tunnelling effect.
Q Ckay. Well, let nme try to -- nmaybe this will
be a better question. Wen you visited the house -- and

| understand you weren't there when the stormactually
occurred. When you visited the house, did you see
anything in the house that you believe were these damages

caused by the tunnelling effect?

MR, SCRUGGS: hject to the form Asked
and answer ed.

THE WTNESS: Yes. The damage | saw on
t he house, no question about it, nost of it was
really damage fromthe wi nd bl owi ng t hrough --
hi gh velocity wind through a tunnelling effect.
That wi nd probably inside the house was
extremely high. It was high -- it could go as
high as -- | have no proof but it could go as

hi gh as 200 niles an hour through the
tunnelling effect, and you could see the danage
all around the internal and the external of the
house fromthe tunnelling effect.
Q (Ms. Sanders) Could you describe the internal
damage that you saw?
A It was a lot of partition walls conpletely
ripped apart. There is a lot of walls on the outside
conpletely ripped apart all the way to the roof. And
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1 this is created from suction, again, because of the high

2 velocity tunnelling effect. You create suction behind

3it. And you can see it ripped off. Look at the

4 pictures. You can tell fromthe pictures. You have

5 pictures in the record that show you danages all the way

6 to the roof.

7 Q Could you direct nme to the figure that you'd

8 like ne to | ook at?

9 A. This is one of the pictures in your records but
10 -- you cannot really see it clearly in here but you -- |
11 don't know if | have one in ny record here. Yeah, you
12 can see it on Figure 11, for exanple, you can see a
13 little bit there. Here's one fromthe record. How do
14 you explain all this damage in here other than it being
15 suction from high velocity tunnelling effect?

16 Q GCkay. M -- ny question actually had to do

17 with damage inside the house. |Is there a figure to which
18 you would direct ne that -- that shows that danage?

19 MR, SCRUGGS: hject to the form

20 THE WTNESS: | might not have it in ny

21 report but -- | don't believe | have it in ny
22 report. There's a lot of pictures on the

23 record for this case that you're aware of that
24 woul d show that. |If you show nme sonme pictures
25 for the record, | will show themto you. |
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1 will --
2 Q (Ms. Sanders) Do you renenber if you thought--
3 A -- do that.
4 Q Onh, I'msorry. Go ahead and finish
5 MR, SCRUGGS: | think he's finished.
6 M5. SANDERS: Ckay. If | do junp in, and
7 your weren't finished, please |let ne know
8 MR SCRUGGS: MR SCRUGGS: Absolutely.
9 Q (Ms. Sanders) Do you know -- do you remrenber

10 whet her you noticed any bookcases in the ground floor of

11 the house when you visited the house?

12 A Yes, | did.

13 Q Were there any books on the shel ves?

14 A. If they were protected, yes.

15 Q Protected how?

16 A. Fromthe tunnelling effect.

17 Q How -- how were they protected fromthe

18 tunnelling effect?

19 A. If they are not in the passage of w ndow to

20 wi ndow where the wind is blowing fromleft to right and
21 they are protected, that's fine. Because it will have

22 high velocity wind there just streaking through, and this
23 is on the side, so they will be still there.

24 Q GCkay. This tunnelling effect that you

25 concl uded had occurred, was that only on the ground
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1 floor?
2 A.  Yes. Because that's where the wi ndows, |eft
3 and right, are broken on the ground fl oor, yes.
4 Q Okay. VYou then -- and let's continue on with
5 where we were in the report. The next sentence says,
6 "This open space allowed |later on to be --"
7 A.  Wiat page are you on?
8 Q Onh, I'msorry. I'mstill on Page 9 and under
9 the factor you have called "Shape," in about the m ddle
10 of the page, the |ast sentence. "This open space" -- are

11 you with ne?

12 A, Yes.
13 Q GCkay. "This open space allowed later on to be
14 inundated by floating debris fromthe water surge." You

15 mentioned water surge. Did you analyze the effect of

16 water surge on the property?

17 MR, SCRUGGS: bject to the form Asked
18 and answer ed.

19 Q (Ms. Sanders) Could you show nme where in your
20 -- if you analyzed it, could you show ne where in your

21 report you analyzed it?

22 A. Wt do you nean by "analyzed it"? | don't
23 understand the question. Wat do you nean by "anal yzed
24 it"?

25 Q Wll, did you devel op any concl usi ons about
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1 whet her any damage had been done to the residence by the
2 water surge you referred to here?
3 MR, SCRUGGS: bject to the form
4 THE W TNESS: You need to ask the question
5 alittle bit different, if you don't mnd, so |
6 can understand it.
7 Q (Ms. Sanders) Well, do you have any belief one
8 way or the other as to whether water surge caused any
9 danmge to the Ml ntosh residence?
10 MR, SCRUGGS: bject to the form
11 THE W TNESS: The water surge did not
12 cause danmmge in the sense you -- | don't know
13 what you are tal ki ng about danage. The water
14 surge did not cause any damage categorically.
15 The water surge caused a washout to the house,
16 yes. You are telling me did it cause a
17 washout ? Yes.
18 Q (Ms. Sanders) How do you -- what do you mean
19 by washout ?
20 A. | nmean after the wind finished destroying the
21 house, after the wind finished doing the danage, the
22 water surge cane in and washed whatever is left.
23 Q And you don't know what was left.
24 MR, SCRUGGS: bject to the form
25 THE W TNESS: Not much left, but you could
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1 | eave sone marks or see sone marks in there. |
2 don't believe there's nuch left.
3 Q (Ms. Sanders) Okay.
4 A. Most of the damage you see frompictures, | --
5 1 woul d suspect about 99 percent is really -- 99 percent,

6 | would say that is wi nd damage, no question about it.

7 The water did only washout. The word "danage" shoul d not
8 be used with the water at all in this case.

9 Q Gkay. And the -- have you already descri bed
10 for ne the basis for your conclusion that the water did

11 no danage?

12 MR, SCRUGGS: bject to the form

13 THE WTNESS: | said the water did

14 washout. The water did not do any danage

15 Q (Ms. Sanders) Ckay. Well --

16 A. There is no sign whatsoever that woul d nmake ne

17 to conclude that there is danage fromwater. There was a
18 washout fromwater, yes. No dammge.
19 Q You did not observe a waterline in the

20 residence?

21 A, No.

22 MR, SCRUGGS: hject to the form

23 THE WTNESS: Not in the residence
24 Q (Ms. Sanders) Did you observe a waterline

25 sonmewhere el se?
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1 A. They told me about a waterline sonewhere el se,
2 yes, at 11 or 18.6 feet.
3 Q Ckay. But when you visited the house, you saw
4 no waterline.
5 A.  No, not inside the house.
6 Q D d you see any difference in damage between
7 the lower two, three feet of the house and the rest of
8 the house?
9 MR, SCRUGGS: hject to the form
10 THE WTNESS: All of it is wi nd damage
11 the lower two, three feets or the rest of the
12 house. Wen you have tunnelling effect, w nd
13 will go at a high velocity at |ow | evels, not
14 high levels. And it will do danage at | ow
15 levels. And that's why | said the water -- the
16 wi nd damage is really what caused all the
17 danmages that you're calling danages.
18 Q (Ms. Sanders) GOkay. Well, I'm-- I'mreally

19 just trying to understand what |ed you to that
20 conclusion. What features, what specific things that you
21 saw | ed you to the conclusion that it was w nd damage and

22 not water danage?

23 MR, SCRUGGS: bject to the form Asked
24 and answered. We've been through this.
25 THE WTNESS: | have answered that before
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1 and | will repeat again. This suction al
2 around the house at higher levels, this is
3 definitely wind. There is damage at | ower
4 | evel s inside and outside the house from
5 tunnel li ng effect because when you have
6 tunnelling effect, this will go at |ower |eve
7 to high level at high speed, very high speed
8 velocity, and it coul d damage the inside and
9 the outside at |ower levels. For this reason
10 you cannot -- you cannot tell me water did any
11 damage. The only way | could believe there's
12 wat er danage, if you show ne a picture that
13 tell what happened. G ve nme a picture between
14 the wind at high velocity. Then the water
15 cones lately, after the high wind. Then we can
16 tell what the water did. |[|f you don't have a
17 pi cture in between, how can you tal k about
18 wat er danage? There's no water danage
19 There's water washout.
20 Q (Ms. Sanders) kay. And | -- | don't actually

21 want repetition anynore than anyone el se does, so sinmply
22 to be clear for the record, have you al ready explained to
23 me your reasons for concluding that the damage you

24 observed was wind rather than water? M/ question really

25 is going to -- and | understand M. Scruggs' point that
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1 you've testified about this, but is there sonmething el se
2 you need to tell me on that front to give me a conplete

3 answer, or have you told ne the answer already?

4 MR, SCRUGGS: Oher than -- let nme object.
5 Is the question other than his report and

6 what's set out in his report? | mean you can
7 ask him --

8 Q (Ms. Sanders) You're -- with that. | nmean,

9 1 see what's in your report, and I know -- and you have

10 told nme here today you see wi nd damage and not water

11 danage. And given what you' ve told ne here today and

12 what you've put in your report, is there anything else on
13 top of that that you need to tell me that -- strike that
14 -- not that you need to tell me but that |led you to your
15 conclusion that it was wi nd damage, not water damage. Do

16 you understand ny question?

17 A I --

18 MR, SCRUGGS: bject to the form

19 THE WTNESS: | understand your question--
20 Q (Ms. Sanders) Let ne rephrase. It was a messy

21 questi on.

22 A Ckay.

23 Q | aminterested in knowing the entire basis for
24 your conclusion that there was wi nd danage and not water

25 damage. | see what's in your report, and | know what you
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have told ne already today. 1Is there anything el se that
I ed you to that conclusion that you haven't already put
in your report or testified about today?
MR, SCRUGGS: Same objection
THE WTNESS: | think | have answered that
guestion. Everything in ny report | stand
behi nd, and | have given you additiona
explanation, if you call that additional
| stand behind it too.
Q (Ms. Sanders) You have nothing nore to tell ne
on that.
MR, SCRUGGS: Same objection.
THE WTNESS: Not that | think of right --
not that | can think of right now.

Q (Ms. Sanders) GCkay, thank you. Let's go to
t he paragraph on No. -- Page No. 9 of your report that
begi ns "Natural period."

A Yes.

Q And | want to |look at the second sentence which
says, "The Ml ntosh residence, whose natural periods are
expected to be near the natural periods of the energy
contained in the wind gusts, should feel the effect of
the wind nore than other houses whose natural periods are
not near those of the energy contained in the gusts."
Have | read that correctly?
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1 A. Correct.
2 Q GCkay. What is the natural period of the
3 McIntosh residence?
4 A. You want a nunber, do you nean?
5 Q Yes.
6 A. It's about 4.5 to 7 cycles per second.
7 Q And how did you cone up with that nunber?
8 A On it was fromny testing and research on
9 structural systenms and the period of w nd | oadi ng.
10 Q D d you do any such testing specifically on the

11 Mclntosh residence?

12 A.  No, not specifically the MIntosh residence.
13 Q Ckay. Let's turn over to Page 10, if we could
14 1 want to | ook at the sentence that begins in about the

15 m ddl e of the paragraph that says, "The interna

16 structure of the house." Are you with ne?
17 A Yes.
18 Q "The internal structure of the house was

19 severely danmaged by this open harsh w nd environnment and
20 the open roof for rainwater to enter the attic and

21 destroy the false ceiling and the interior partitions of

22 the house." You refer there to -- you use the phrase
23 "open roof." What do you mean by that?
24 A. Oh, there was sone penetration of the roof.

25 There was sone danage to the roof. There were shingles
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bl own out. There was some rai nwater gone through the
roof and danmaged the fal se ceiling and damaged t he second
floor and went all the way down to the first floor. And
this is all reports, not only nmy report. Even your
reports tal k about danage on the roof.

Q So when you say "open roof," | believe you
testified earlier it is not your testinony that the roof
had becone det ached.

A, No.

Q Is it your testinobny that there was a hole or
holes in the roof?

A. Correct.

Q Gkay. How nany?

A. | don't know how nmany, but | can | ook at the
covers -- the covers they put on the roof here. You have
pictures. You see all the blue covers? That's to cover
t he hol es.

Q D d you actually see any holes in the roof?

A. | did see the covers.

Q But not the holes.

A, No.

MR, SCRUGGS: hject to the form

Q (Ms. Sanders) Okay. Let's turn over, if you
woul d, to Page 13 of your report, and this is now picked
up in a section, Section 6.2, which you have entitled
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"Sust ai ned Wnd Speed. "

A.  Yes.

Q | want to look at -- around the mddle of the
first paragraph on Page 13 you say, "Based on the nopst
recent research conducted at M ssissippi State University
at the Kelly Cook Structural Wnd Sinmulation Laboratory”
-- and | understand you're at the -- on the faculty at
M ssi ssippi State, correct?

A. Correct.

Q And you work in this |aboratory.

A.  Yes.

Q Ckay, "it was established beyond any shadow of
a doubt that structures respond fully, 100 percent of the
time, to one second instantaneous gust w nd | oading."
Have | read that correctly?

A. Correct.

Q GCkay. What do you nean there when you say
"structures respond ful ly"?

A.  You see, ASCE-7, they don't know when the
structures will respond to wi nd | oading, at what gust
velocity intine. Is it tw seconds, three seconds, four
seconds, five seconds? They don't know. So they finally
cane up with a conclusion in 1995 to use a three-second.
Before that, they used to use the fastest wind | oad. But
in 1995, they said, no, fastest wind | oad -- because they
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1 know wind varies in speed in time. They used to use the
2 fastest wind load. In 1995 ASCE-7 got together and said
3 we're going to use a three-second gust. Because at that
4 time they concluded that the structure will respond, wll
5 react to three seconds. Anything less than three

6 seconds, the structure will not feel. It's so fast. So
7 they asked ne through the University of Western Ontario
8todoinnm lab testing to see at what speed level in

9 seconds the structure will respond. So we start testing
10 structures at very, very |low speed, .1 of a second, .2,
11 .3, .4, .5, and we get the response. Then when it got to
12 one second, whatever we put in the structure we got a

13 response, 100 percent. So now we know -- under ASCE, now

14 we know, and those people just reading it, they know t hat

15 the structure will respond to one-second gusts.

16 Q And when you say "respond" --

17 A Yes.

18 Q -- what does it do? What does the structure
19 do?

20 A. That neans if you put 100 pounds, it will feel

21 100 pounds.

22 Q Ckay. Does it have to be damaged to respond?
23 A, No.
24 Q Ckay. How large an area responds to that

25 one-second i nstantaneous gust?
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1 A Well, in our testing in the | ab, we use one
2 square foot.
3 Q GCkay. And did that whol e area respond?
4 A.  Yes.
5 Q You didn't use any | arger areas?
6 A Oh, no. W used full scale roof. But you

7 apply the |l oad at one square foot.
8 Q GCkay. So the area to which you subjected the

9 one-second i nstantaneous gust was one square foot.

10 A. Correct.

11 Q And no larger.

12 A.  No larger, no.

13 Q And that area, it's your testinmony, all of it

14 responded to that one-second instantaneous gust.

15 A. Correct.

16 Q Let's turn over to Page 15, picking up with
17 Section 6.3 of your report entitled "Instantaneous Cust
18 Wnd Speed at the McIintosh Site."

19 A. Correct.

20 Q Look at the second paragraph of that section,
21 you have said, "The instantaneous w nd gusts played an
22 inmportant role at the Mcintosh site by the fact that the
23 roof and all the wi ndows and the structural fram ng got
24 severe wind damage." |Is the basis for your concl usion
25 the evidence you' ve already described for ne here today
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1 and put in your report?
2 MR, SCRUGGS: hject to the form
3 THE WTNESS: Is this a question?
4 Q (Ms. Sanders) Yes.
5 A. Wuld you say it again?
6 Q Wwell, | amtenpted to ask you what is the basis

7 for the conclusion you have reached in the first sentence

8 of the second paragraph there. |If it is things you have

(o]

already told me and put in your report, you need not
10 repeat them If it is sonething new, | would ask that

11 you tell ne.

12 MR, SCRUGGS: Same objection.

13 THE WTNESS: Let me try to answer this
14 guestion, although, it is not very clear. But
15 what | amtrying to say in my report is fairly
16 clear. The instantaneous w nd gust is

17 definitely higher than a three-second gust.

18 And the structure did respond to that by the
19 evi dence we see in the field.

20 Q (Ms. Sanders) GOkay. So when you refer to the

21 evidence you see in the field, that is the evidence you

22 have cited in your report and told ne about here today.

23 MR, SCRUGGS: Same objection.
24 THE W TNESS: Yes.
25 Q (Ms. Sanders) Okay. |Is there any nore
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1 evidence that you have not already described, either in
2 your report or in your testinony?
3 MR, SCRUGGS: Same objection.
4 THE WTNESS: Well, it is described in ny
5 report. |If you don't mind, just to stress
6 somet hing, just -- that Figure 14 in ny report,
7 show you what |'mtal ki ng about.
8 Q (M. Sanders) GCkay. Now, the next sentence
9 says, "The entire" -- |I'mback in that |ast paragraph on
10 Page 15. "The entire structure of the house shifted away

11 and deflected fromits original |ocation causing

12 separation fromencased brick colums and horizonta

13 shear cracking was evident in these colums, see Figure
14 14 for a typical failure.” |Is there any image in your
15 report other than that Figure 14 that you contend

16 denonstrates that shifting away and defl ection that you

17 refer to?

18 MR, SCRUGGS: bject to the form

19 THE WTNESS: Understand truly, Figure 14
20 speaks for the whole case. Figure 14, that's
21 all you need to really sit down and be rel axed
22 and conclude that it is nothing but w nd, w nd,
23 wind that did all the danage to the house. |If
24 you |l ook at Figure 14, you can see the wind is
25 hitting the house on top, overturning the
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house. The crack in the brick here at 45
degrees, the shifting of the house away from
the colum, this is nothing but wi nd damage.
Q (Ms. Sanders) And just for the record, the
photo you are holding up there is reproduced at Figure 14
in your report?
A. Exactly. This is clearer here. It's alittle
bi gger.
Q GCkay. But it is the sane photo that you have
repr oduced.
A. Correct.

Q GCkay. Oh, let's stick with that paragraph for

just a nmorment, if you would. | want to tal k about the 20
to 30 percent -- I'll read what you have witten there,
but I"'mreferring to the part where you say, "It is also

a well known fact by all wi nd engineering researchers and
rel ated studi es as acknow edged by the ASCE-7 that the
3-second gust wind factors are between 20 to 30 percent

hi gher than the one m nute sustai ned wi nd speed. ASCE-7
uses the three seconds gust.” And then | want to focus
on this next sentence. "The instantaneous w nd speed,
one second gust, is another 20 to 30% hi gher than the

t hree second gust wind speed.” So | -- if | understand
the ASCE specifies that a three-second wind factor is

bet ween 20-to0-30-percent higher than the one mnute.
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1 Correct?
2 A. Correct. Correct.
3 Q Does the ASCE al so specify that the one second

4 is another 20-to-30-percent higher than the three second?
5 A.  The ASCE-7 did not know as of today the details
6 of the instantaneous wind, what's going on, if the

7 structure will respond to it or not. Now they know.

8 However, ASCE-7 nentioned the instantaneous wind speed in
9 their appendix to the ASCE-7, and they talk -- they talk
10 about instantaneous wi nd speed, and they do nention that
11 you should take it into consideration. Not until they

12 get some test data to see if the structure will respond

13 to one second, then it will be included in the ASCE-7.

14 Q Ckay.
15 A. But it is nmentioned in their appendi Xx.
16 Q So it -- 1 think |I've understood you correctly

17 that the appendi x nmentions the one-second gust and says
18 it should be taken into consideration but does not
19 prescribe the 20-to-30-percent factor for converting

20 three seconds to one second?

21 A. Onh, yes, they do.

22 MR, SCRUGGS: hject to the form

23 Q (Ms. Sanders) GOkay. It's your testinony that
24 ASCE - -

25 A.  They have an appendi x, again, a graph to show
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how you can transformw nd speed from sustained to three
seconds, one second, whatever it takes.

Q GCkay. And | understand -- and | apol ogi ze if
I'"mjust not understanding. But | understand that the
ASCE says if you want to go fromone-m nute sustained to
t hree seconds, you use 20 to 30 percent.

A. No. They do not nention the 20 to 30 percent.
This is just based on what kind of wind you have, what
ki nd of vortices you have, what kind of spikes. You see,
this is really explained in detail in the figure after
that. Here, on Figure 12 on Page 12. This explains to
you the averagi ng process in which we can transformw nd
velocity into pressure. |f you take one hour wind -- you
t ake the average of one hour, you get one answer, 10
m nutes, one minute, three seconds. You go to one
second, you get spike, and the spike will give you higher
pressure.

Q Gkay. But does the ASCE specify a percentage
by which you would multiply a three-second figure to get
a one-second figure?

MR, SCRUGGS: hject to the form

THE WTNESS: No. They have not got into
that detail. They give you a graph in which
you can do it.

Q (Ms. Sanders) Okay. So is your -- is your
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1 empl oynment of the 20-to-30-percent coefficient in going
2 fromthree seconds to one second, that's based on your
3 own research and work in the [ab?
4 MR, SCRUGGS: hject to the form
5 THE WTNESS: No, that's based on a | ot of
6 wi nd engi neering experts. You talk to Pat
7 Fitzpatrick, you talk to Hennings, you talk to
8 Bl ackwel I, you talk to your own w nd experts,
9 they will tell you that the gust factor is at
10 | east 20 to 30 percent, and they could go as
11 high -- recent research on Katrina, a |ot of
12 papers cane up, since ny report on Katrina
13 they take -- they tal k about the gust factor
14 t hree-second gusts as high as 100 percent.
15 From 30 to 100 percent. 30, 40, 50. You can
16 see all those reports com ng out now hi gher
17 than 30. |If you use 20 to 30 in ny report in
18 here, that's on the | ow side. ASCE recognized
19 at least 20 to 30.
20 Q (Ms. Sanders) And when -- with respect to the

21 answer you just gave nme, were you referring to the

22 conversion fromone nmnute to three seconds or from--
23 A. Fromone mnute to three seconds.

24 Q Ckay. It is, is it not, another step to go
25 then fromthree seconds to one second.
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1 A. Correct.
2 Q And you al so enployed a 20-to-30-percent range
3 in making that second conversion fromthree seconds to
4 one second.
5 MR, SCRUGGS: bject to the form
6 THE WTNESS: | did not use the one second
7 in my conclusions here. | did not need to.
8 The three seconds is plenty enough for nme to
9 concl ude that the Ml ntosh house was damaged by
10 the w nd.
11 Q (Ms. Sanders) Okay. Well, you do say, |ooking
12 at the | ast sentence on Page 15, you say, "The
13 instantaneous -- instantaneous w nd speed at the Ml ntosh

14 house that needs to be used in the assessnent of initial
15 structural response based on 110 nph sustai ned wi nd speed
16 is then equal to 160 - 180 mph." | read that as

17 indicating that 160 to 180 is nmeant to be an

18 instantaneous wi nd speed. Am | wong about that?

19 MR, SCRUGGS: (hject -- object to the
20 form

21 THE WTNESS: It's correct, yeah

22 Q (Ms. Sanders) kay. So is it your testinony

23 that you did or did not use that figure as an
24 instantaneous wi nd speed in arriving at your conclusions

25 in this report?
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1 A. No, | did not use --
2 MR, SCRUGGS: hject to the form
3 THE WTNESS: -- the instantaneous wi nd
4 speed.
5 Q (Ms. Sanders) Okay.
6 A. But if | used instantaneous wi nd speed, it's
7 nore reinforcing ny conclusions.
8 MS. SANDERS: Okay. Do you-all want to
9 take a quick break? | don't know that | have a
10 whol e | ot nore.
11 MR SCRUGGS: Yeah
12 MR NABORS: Of the record.
13 (Foll owi ng a break, the deposition
14 proceeded as follows:)
15 MR. NABORS: Back on the record.
16 Q (Ms. Sanders) Dr. Sinno, |'ve just got one

17 thing | wanted to follow up on fromearlier. Sone other
18 fol ks may have questions. But if you would turn to Page
19 -- back to Page 7 of your report for me for just a

20 monent, I'mgoing to |l ook at the | ast paragraph on that
21 page. The sentence begi nning about on the third |ine

22 down, the end of the third line, it says, "Structura

23 damages to many residential areas in the neighborhood to
24 the Mclntosh residence are noted to reflect this

25 localized catastrophic failures known only to occur in
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severe wind vortices and downbursts.” You nentioned
there "residential areas in the nei ghborhood to the
Mclntosh residence." Did you visit other residential
areas in that Ml ntosh nei ghbor hood?

A. Yes, | did visit the houses in the
nei ghborhood. There's a Church house conpl etely bl own
out, and there is a -- his name is Miuchk, Ron and Linda,
house had sone roof damage. And there's all kind of
| evel s of destruction in the area.

Q Gkay. And was this -- did this -- did you
visit those other sites at the sane tine you visited the
Mclntosh site in March of 20077

A DidI visit -- will you say that again?

Q well, you nmentioned that you had seen sone
other structures in the nei ghborhood. Ws that during
that same visit in March of --

A.  Exactly.

Q Gkay. You also nentioned you had returned to
the McIintosh site as recently as | ast week?

A. Correct.

Q Was that in connection with your work in this

A. Correct.
Q D d you observe anything there that woul d cause

you to change any of the conclusions in your report?
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1 A.  Not to change ny conclusions in the report, no.
2 Q Ckay.
3 A. But | did get some new information that really
4 supports and back up my report.
5 Q \What was that new informtion?
6 A. That they had to retrofit a ot of things on
7 the house. Had to repair a |ot of beams that were
8 displaced and had to jack them back up in place. And
9 after they finished putting everything back together
10 retrofitted, they still had sonme nore cracks comes in
11 This is, again, an indication that the house was danaged
12 fromthe wind, even fromthe roof down. They had cracks
13 appear all over the place again, even in the attic, and
14 had to brace the roof and the attic, restiffen it. Had
15 to do a lot of renailing to keep attachments of the roof
16 to the wall
17 Q And does your understandi ng about those repairs

18 and retrofittings cone fromyour conversations with the
19 honmeowners?

20 A. No. | did go observe it nyself.

21 Q You -- you actually watched these repairs

22 taking place?

23 A. No, | did go and inspect these repairs and see
24 what they have done. | went to the attic and wal ked

25 every bit of it.
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Q Gkay. And you saw that these repairs or

retrofittings had al ready taken place.

A

Correct.

M5. SANDERS: Ckay. |'ve got nothing
further at this tine.

THE WTNESS: That's it?

MS. SANDERS: Sone other fol ks nay have
guesti ons.

MR. CANADA: Yeah, | do. Do | need to
nove down there?

MS. SANDERS: | think you need the
nm cr ophone.

MR. CANADA: |'ve got to nove all of ny
stuff then. It won't take ne | ong.

MS. SANDERS: Thank you, Dr. Sinno.

THE W TNESS: Thank you

MR SCRUGGS: Thank you.

THE WTNESS: OCh, one -- can | add

somet hing here? 1Is it too late?

MR, SCRUGGS: Yes. |If you -- if you need
to --

MS. SANDERS: However you want to do it,
Zach.

THE W TNESS: Yeah, | need just to put
sonething for the record. It's really an
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1 oversight in my proofreading in here. On Page
2 5 on the second paragraph it says, "Part of the
3 roof plywood sheets were uplifted and roof
4 shi ngl es bl own away." The word "roof shingles"
5 need to be added there.
6 M5. SANDERS: Thank you.
7 MR, CANADA: He's going to let ne do it
8 fromright here, so you can stay there.

9 EXAM NATI ON BY MR CANADA:
10 Q Doctor, ny nane is Larry Canada, and |
11 represent FAEC. | think I introduced nyself to you

12 earlier today.

13 MR SCRUGGS: Make sure I'mnot in the
14 camer a.

15 MR. CANADA: |'msorry?

16 MR, SCRUGGS: | was just making sure |
17 wasn't in the picture.

18 Q (M. Canada) Sir, the report that you are

19 reviewing that you-all have been tal king about for a good
20 while now, does that contain all of your opinions that

21 you believe are relevant to this case?

22 MR, SCRUGGS: bject to the form Asked
23 and answer ed.

24 MR CANADA: What's the basis of the

25 obj ection to forn®
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1 MR SCRUGGS: |It's been asked and
2 answer ed.
3 MR, CANADA: Ckay.
4 MR SCRUGGS: She's asked -- she's asked
5 t hat question about nunerous parts of his
6 report numerous tines, and he's given the sane
7 answer so --
8 MR, CANADA: Ckay.
9 MR, SCRUGGS: -- if you want to ask the
10 same thing again --
11 MR CANADA: That's fine.
12 MR, SCRUGGS: -- |I'mgoing to object.
13 MR, CANADA:  Under st ood.
14 THE WTNESS: M answer is | stand by --
15 behi nd ny report, everything | said in ny
16 report. And if | said anything extra over and
17 above ny report today in this deposition, |
18 stand behind it, too.
19 Q (M. Canada) Understood. | just -- all | have
20 to go on as to what your opinions are related to this
21 case are what this report says. And | just want to nake

22 sure that the opinions that you hold in this case are
23 contained in this report. That's true, correct?
24 MR SCRUGGS: Excuse ne. The sane

25 obj ection. Asked and answered now by you as
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1 well as Valerie. So if you have anything to
2 add or --
3 THE W TNESS: Everything else | said today
4 in the deposition that adds to this report, |
5 stand behind it, too. It is ny opinions, it
6 included nmy opinion. It's part of my opinion
7 Just like the repairs and the retrofitting they
8 have done, this is really reinforced ny
9 conclusions, and it is part of my opinion as a
10 rei nforcement to nmy opinion
11 Q (M. Canada) Ckay. You haven't issued any

12 suppl emrental reports, have you?

13 A, No.

14 Q And does this report contain all of the

15 resources and docunent ati on phot ographs that you believe

16 are relevant or inportant to backing up your opinions?

17 MR, SCRUGGS: Same objection

18 THE WTNESS: No. There are other -- a

19 whol e bunch of pictures, really, that hel ped ne
20 in reaching nmy conclusion which | could not put
21 themin nmy report all at one time. |It's just
22 -- they're part of the record, though

23 Q (M. Canada) Oher than those photographs,

24 anything el se?

25 MR, SCRUGGS: Sanme objection.
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THE WTNESS: Well, | stand by how -- ny
report, everything | said.

(M. Canada) So | take it that other than those

4 phot ographs and the infornmation today -- the photographs

5 you have in your report there's nothing el se that you

6 find relevant to support any of your opinions.

7 MR, SCRUGGS: Sane objection. Asked and
8 answer ed.

9 MR CANADA: He didn't answer the |ast

10 time.

11 MR SCRUGGS: He answered that in three
12 hours of deposition testinmony he answered

13 before you. |If you have anything to add or --
14 you can tell himbut --

15 THE WTNESS: Everything | said as a

16 result of ny last visit |last week related to
17 the retrofitting and the repair of the house
18 which really reinforce and support my report,
19 is part of my opinion

20 Q (M. Canada) Understood. What publications
21 have -- have you offered -- excuse ne, authored, if any,

22 that relate hurricane damage to storm surge or flooding?

23 A

24 fl oodi ng,

I am not doing any research on storm surge or

but | have done research in the past on wave

25 actions in the wave basin at Mssissippi State
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Uni versity, water wave basin

Q D d any of that research result in
peer-revi ewed publication?

A. Not -- no.

Q Do you teach any courses related to damage
related to hurricane, flood, or storm surge?

A. No, | do not. W do not offer courses in this

regard in Mssissippi State. But | have nade a | ot of
papers and presentations on this topic.

Q Non-peer-revi ewed?

A. Al peer-reviewed. | don't publish
unpeer - revi ewed.

Q And your peer-reviewed publications or
presentations have been on storm surge and fl ood damage?

MR, SCRUGGS: nhject to the form
THE WTNESS: No, they are not. They are
concerned with w nd | oadi ng.

Q (M. Canada) Ckay. And that -- that was ny
guestion specifically. The last two have all -- both
been related to stormsurge or floodi ng danage from
hurricanes. And as | understand it --

A. No, | did not publish any papers on water surge
or water.

Q Now, | want to talk about this hurricane or
wi nd tunnelling effect. You gave a nice illustration of
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1 a balloon and the opening of the balloon, the restriction
2 causing a wind force greater than the pressure inside the

3 balloon. Did |l understand that correctly?

4 A.  The velocity woul d be higher.

5 Q Gkay. So does that velocity directly correl ate
6 any way with -- with force or pressure?

7 A. The pressure is to the square of the velocity.
8 Q GCkay. And what would be the force?

9 A.  Huge.

10 Q But is there a --

11 A. Depends on the velocity.

12 Q ~-- linear relationship?

13 A.  Square --

14 Q A square?

15 A. -- of the velocity.

16 Q GCkay. Now, is there any kind of change in the

17 velocity or force over distance fromthe aperture?

18 A, As you nobve away?

19 Q Yes, sir.

20 A. O course.

21 Q GCkay. And explain that relationship to ne.
22 A. It all depends who is going to stop this w nd

23 fromhitting what. You see, the force is generated or
24 created by blocking the wind flow If you don't block
25 it, it just keep going.
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Q Gkay. What I'mtal king about is generally w nd
tunnelling and the forces that you were tal king about in
t hat bal | oon.

A Well, the wind --

Q And --

A. The wind tunnelling would inpact the internal
partitions of the house. She was asking ne -- the
guestion was internal damage fromthe wind. This
tunnelling effect will danage the internal partitions of
t he house.

Q GCkay. I'm-- I'mtalking about wi nd tunnelling
in general right now, not the effect inside the house.

My question to you, sir, is relating to that opening,
that aperture. Can we call it an aperture? Do you
understand what |'mtal ki ng about?

A. Bottl eneck, yeah.

Q Rght. Oay. And that's what creates the
i ncreased velocity or changes the pressure of the wind as
it's comng through, right?

A. Correct.

Q Al right. Now, tell nme, as you get one neter,
two neters, three nmeters away fromthat opening, w thout
any obstructions or anything else, is there any type of
dimnution of the force or the velocity of the w nd
com ng out of that aperture as di stance increases?
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1 MR, SCRUGGS: nhject to the form
2 I nconpl et e hypot heti cal
3 THE WTNESS: | think |I've answered that
4 and will repeat again. |f you have an opening
5 on one side and the air goes inside and it's
6 bl ocked, then this is called partial opening or
7 partial enclosure. Wen you have partia
8 encl osure, the wind go in and get trapped, and
9 you create, really, an explosion there. O you
10 damage the other window It wll blow out, and
11 then you have the tunnelling effect if they are
12 on the same |ine.
13 Q (M. Canada) ay. | --
14 A So -- so |l don't --
15 Q -- will object as not responsive.
16 A Wll, | -- because | do not --
17 MR, SCRUGGS: | object to that
18 cat egori zation
19 THE W TNESS: -- understand your question
20 If you would rephrase it, maybe I will --
21 Q (M. Canada) |'mtalking about your ball oon
22 hypothetical here, sir. |'mnot talking about the inside
23 of the house. Gkay? |I'mtalking about in general. When

24 you have an aperture and air is forced, through it, all

25 right, is there any type of effect, a dimnution or an
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1 increasing of pressure and velocity, the further you get

2 away fromthat aperture?

3 MR, SCRUGGS: bject to the form

4 I nconpl et e hypot hetical and asked and answer ed.
5 Coul d you --

6 THE WTNESS: Again -- again, | have

7 answered. But, again, if you have to bl ock the
8 -- if you block it, what |evel you block it.

9 If you nove away and you block it, you don't

10 get nuch pressure. If you block it early, you
11 will get high pressure.

12 Q (M. Canada) So unless there's a bl ocking of

13 that wind --

14 A Correct.
15 Q ~--thereis -- let me finish ny question, sir
16 -- there is no dimnution and there's no effect on that

17 wind the further it gets away fromthat aperture.

18 MR, SCRUGGS: Sane objections.

19 THE WTNESS: | have answered that. Go
20 ahead.

21 Q (M. Canada) No -- no, sir. |'masking you

22 is it the case that as you nove away fromthat aperture,
23 unless there's a -- sonething bl ocking and stopping that
24 wind, it will continue until forever --

25 A. Correct.
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Q -- at the sanme velocity as it cane out of that
aperture.
A. No. You lose velocity with tine, unless you
have sone -- sonething pushing it behind it. You see, a

hurricane, you have somethi ng pushing behind it. You
have the hurricane behind it. But here the balloon
exanple is the restraint of the balloon. That's just an
exanpl e to denonstrate that if you have a bottl eneck or
if you have an opening in a bl ockage wall, then the w nd
speed as it goes through the opening, it gains speed. As
it gains speed, neans high velocity. Hi gh velocity
square will give you the pressure.

Q Now, wind or air as it nmoves through a
bottl eneck or aperture, does it stay contained within the
same di mensions as that aperture, or does it spread out?

A. It spread out.

Q GCkay. And is there sonme type of nmathenatica
rel ati onship that woul d describe how the wind or the air
spreads through that aperture?

A It might be. I'm-- 1 don't know right now.

It might be. |'mnot aware of it.

Q Okay. Do you know to what extent wi nd going
t hrough or air going through an aperture opening woul d
di ffuse or spread out within the first 10 neters after
| eavi ng that aperture?
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A Well, it all depends how nuch pressure you have
behind it to drive it out. Wat's -- what's the pressure
behind it that's driving -- driving this wind through the
aperture?

Q Gkay. So what factors would | need to know to
gi ve you so that you could figure out just how much

di ffusion or spreading out of this air or w nd going

t hrough an aperture at 10 neters?

A Well, you give nme the velocity wind where it's
comng from we could probably work sonething on that.

Q GCkay. And so what --

A. Like, if you squeeze on the balloon, you wll
get air at higher velocity out. The nore you squeeze on
it, the nore higher velocity gets out. |If you have the
hurricane wi nd pushing behind it, you will get --

di ffusion will -- changes.

Q ay.

A.  But what --

Q So --

A.  Go ahead.

Q Does -- does the diffusion or spreadi ng out of
the wind increase or decrease with an increase of

pressure on the other side of the aperture?
A. If you nove away fromthe aperture, of course
it's going to decrease.
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Q Gkay. What |I'm asking you, you gave the -- the

illustration of the balloon being pressed, and that
i ncreases the pressure of whatever is inside the balloon
right?

A. Correct.

Q Gkay. So that would equate to higher w nds
conming fromthe outside of the house, through the opening

in the house, into the house, right?
A. Correct.

MR, SCRUGGS: nhject to the form

Q (M. Canada) Al right. Wat I'masking, sir
is --

THE REPORTER: |I'msorry. | didn't get
your answer.

THE WTNESS: | did not answer yet because
| haven't -- he hasn't finished. [|'m
i stening.

Q (M. Canada) Well, | thought you said correct,
but I -- 1 may be m staken about that. Let ne just set
the -- the place back again, the question up. M
under st andi ng from what you've told ne, sir, is that the

pushing on the balloon is just |ike increased w nds or

i ncreased pressure fromw nds on the outside of the house
com ng t hrough an opening in the house, into the house,
correct?
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A. Correct.

Q Ckay. Now, what |'m asking you, sir, is when
you push on that balloon, when you squeeze on that
bal | oon, figuratively, that's -- that's an increase in
the wind comng into the house. So as the pressure
out side the house increases, the wind velocity increases,
what effect does that have on -- on the diffusion of the
wi nd coni ng through the opening in the house? Does it
i ncrease, also, or does it decrease?

MR, SCRUGGS: hject to the form That's

nmul ti ple questions and an inconpl ete

hypot hetical. Do you understand it? You can
answer it.
THE WTNESS: Well, it -- | have no idea

what you are really driving at because -- |
don't know what you're driving at.

Q (M. Canada) ay. What |I'm asking you, sir
is very sinple, at least in ny nind. And |I'mnot an
engi neer, so maybe it's sinple in mne and nobody el se
can understand it. Wat I'mtrying to find out, sir, is
when you i ncrease pressure, when you have -- |let ne back
up and maybe try it this way. Let's say you' ve got that
bal | oon, all right, and you're not squeezing on it but
you open up the aperture so that the wind is com ng out.
kay? You've already told ne that there's going to be
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1 sonme diffusion of that -- that air coming out of the
2 balloon, right? W have not quantified it; is that

3 correct?

4 A. Correct.

5 Q Al right. But it is going to diffuse

6 somewhat .

7 A, O course, it will diffuse.

8 Q GCkay. Now, as you press down on the ball oon,

9 you increase the pressure in the balloon, does that

10 increase the diffusion or decrease the diffusion on the
11 other side of the aperture? That's ny question.

12 A | would think it's diffu- -- decrease the

13 di ffusion because it's again at a higher velocity, so it
14 going to travel further out before it really get

15 di ssi pat ed.

16 Q Before it starts to diffuse and di ssipate.

17 A Yes.

18 Q QRight. Gkay. Now, what |'m asking you, sir,
19 is: Is there an equation by which one could cal cul ate

20 how that wi nd diffuses?

21 MR, SCRUGGS: bject to the form Asked
22 and answer ed.

23 THE WTNESS: |'mnot aware of any

24 equations right now, but I don't see the

25 significance of what you are tal king about on

M s & Associ ates Reporting
(662) 236-2777



Case 1:06-cv-01080-LTS-RHW  Document 1297-2  Filed 09/02/2008 Page 113 of 158

113
1 t he case unl ess you ask ne sonething could be
2 related to Mclntosh, we could talk about it.
3 Q (M. Canada) ay. Now, you -- you had said

4 sonething earlier when you were asked a question about

5 the building envel ope and whether there would be a

6 difference if one or nore wi ndows had been busted out due
7 to stormdebris as opposed to what you tal ked about

8 originally, about all the -- or nobst of the ground fl oor
9 wi ndows popping out due to | ow pressure. Do you remrenber

10 that question?

11 A Well, it was not low pressure. It was suction
12 Yeah.

13 Q Gkay, suction. But isn't suction |ow pressure
14 in fact?

15 A, No.

16 Q Wwell, what is suction, then?

17 A. Suction is negative pressure on the outside.
18 Q Gkay. So negative pressure is |ow pressure

19 isn't it, as conpared to --

20 A. No. It could be high pressure.

21 Q It's high pressure?

22 A.  Yeah, suction could be high pressure.

23 Q Ckay.

24 A.  High suction

25 Q Al right. Now, did you do any cal cul ati ons
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specifically to determ ne what the pressures were on the
wi ndows of the M ntosh house?

A.  Oh, no question about that. ASCE-7 will give
you all the formulas and the cal culations to do that.

Q Al right. 1'masking you did you do those
cal cul ati ons?

A, Yes, | did sone calcul ations.

Q \Where -- where --

A | did the --

MR, SCRUGGS: Finish your answer.
THE WTNESS: A sanple of the calculation
is in the appendi x of nmy report.

Q (M. Canada) \Were -- where are, | guess, all
of your cal cul ati ons?

A Onh, | don't -- | don't really have any
calculation. | gave a sanple of the calculation. ASCE-7
will give you the fornula. Al you have to do is just
plug in the nunmber to get the answer.

Q Gkay. And -- and that calculation is where?

A.  Sampl e.

Q On Page 257

A.  Yeah, that's a sanple.

Q Gkay. Well, where are the -- where are the
cal cul ations on the windows? | see roof uplift.

A. | don't -- no, | don't have calculation for the

M s & Associ ates Reporting
(662) 236-2777



Case 1:06-cv-01080-LTS-RHW  Document 1297-2  Filed 09/02/2008 Page 115 of 158

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

115
wi ndows in here.
Q So you didn't do any -- any cal culations on the
wi ndows.
A | did, but I did not present themhere. Just,

really, very sinple calculations. Just a formula. Plug
in the nunmbers and you get the suction pressure.

Q Ckay, so --

A And it's shown in the -- | gave it to you --
gave you the formulas in the beginning of the report.
Here it is on Page 4. You can see the suction forces of
the formula. Just plug in the nunbers. You get --

Q I'msorry. Were -- where is the fornula? On
Page what ?

A.  Figure 2.

Q I'msorry?

A. Figure 2.

Q That's the fornmul a?
A.  Yeah.

Q Al right. So where -- where is the data where
you did the nunber crunching and came with your -- cane
up with your results from--

A, Just fill in the nunbers. [I'Il give it to you
QGCP, put the nunbers in there, you get the answer.

Q Sir, would you -- is there anywhere in your
report, any indication of the data that you used in these
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1 formul as?
2 A.  Yes.
3 MR, SCRUGGS: bject to the form Asked
4 and answer ed.
5 THE WTNESS: It says in nmy report, the
6 wi nd velocity.
7 Q (M. Canada) Al right. So what is Q sub H?
8 A. Well, that's the pressure. Variable, constant
9 that you put in the fornula.
10 Q Gkay. And what is G?
11 A Wuat's -- what? That's -- again, all these
12 constants taken from ASCE-7. They gave you tables for
13 them
14 Q Gkay. And then C sub P is what?
15 A.  Another constant, too. Al of that is ASCE-7.
16 Q Al right. | mean, |I--- again, | see the
17 formula, but | don't see any calculations, sir. Are
18 there any --
19 MR, SCRUGGS: bject to the form
20 THE WTNESS: | don't have calculations in
21 t he report.
22 Q (M. Canada) kay. So --
23 A. That's a sinple straightforward cal cul ations.
24 Not hi ng speci al about them
25 Q Wll, what |I'masking you, sir, is before you
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1 did your report, did you do cal cul ati ons on each of these

2 windows that are in the MIlntosh house?

3 MR, SCRUGGS: bject to the form Asked
4 and answer ed.

5 THE WTNESS: Yes, | did calculations.

6 They are sinple cal cul ati ons, straightforward
7 cal cul ati ons, easy, and you can get the

8 pressure.

9 Q (M. Canada) Were are --

10 A. | don't have them

11 Q ~-- the data? You don't have themat all.

12 A No.

13 Q In your files or anywhere.

14 A, No.

15 MR, SCRUGGS: nhject to the form

16 THE WTNESS: Not anynore

17 Q (M. Canada) GCkay. Now, in -- in these

18 cal cul ations, are the various variables the same on al

19 sides of the house?

20 A. Correct.

21 Q GCkay. Now, when you open up any portion of the

22 buil di ng envel ope, does the equations or the constants

23 change?
24 A.  Yes, they do.
25 Q Al right. Dd you do those cal cul ations?
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1 A. O course.
2 Q \Were are they?
3 A. | don't have themhere. | don't have them
4 here. Because they're a lot worse. |If you open -- if

5 you have partially enclosed, you multiply all the answers

6 tines three or four

7 Q Wen do you use 3 versus 47

8 A, ASCE-7 will tell you.

9 Q GCkay. | don't want to have to read ASCE-7 --
10 A.  Yeah, that's what | say --

11 Q -- so you tell ne.

12 MR, SCRUGGS: hject to the form He

13 cited ASCE-7 as the basis for his cal cul ations.
14 That was provided to you. Everybody has it.

15 don't know how el se he can answer the question
16 but | nmean, if you -- he wants you to listen to
17 everyt hing he says, and if you have anything

18 else to --

19 THE WTNESS: | don't have really anything
20 to add.

21 MR, CANADA: Well, hold on, Doctor, just
22 -- just for one second. |'ve been adnoni shed
23 many tines, not by you but by other people

24 about ny speaking objections. So in the

25 future, |'d appreciate your objection, and then
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1 let's go forward.
2 MR, SCRUGGS: It wasn't a speaking
3 obj ection. You are asking a msleading or
4 nm scharacterizing question, and he had al ready
5 answered your question. You continued to ask
6 it in different ways and then m scharacterized
7 what he said. So the record is clear what he
8 said. |If you want to ignore the record and
9 keep on asking questions along this line, you
10 are wel come to. But he's asked and answered
11 it.
12 MR CANADA: Counsel, at the risk of
13 getting into a debate with you, my question was
14 -- ny final question that rose -- brought the
15 objection was | wanted himto explain to ne
16 wi thout ne having to refer to ASCE-7 when you
17 use 3 and when you use 4. Now, if you think
18 that's an i nappropriate question, | understand,
19 but that was ny question. | don't know how I'm
20 m scharacteri zi ng anyt hi ng.
21 MR, SCRUGGS: Well, that question alone is
22 okay. Characterizing that he didn't provide
23 you with anything or you can't find anything in
24 the report is the objection -- is the basis of
25 t he objection
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1 MR, CANADA: That was not ny statenent at
2 all.
3 MR, SCRUGGS: Well, that's -- that was ny
4 under st andi ng of your statenment, and the record
5 will bear it out one way or the other. But if
6 the question -- | believe the question -- |I'm
7 not going to characterize his question, but did
8 you understand what he just said?
9 MR. CANADA: 1'Ill tell you al nost exactly
10 what | said.
11 MR SCRUGGS: Cood.
12 Q (M. Canada) | don't want to have to refer to
13 ASCE-7. | want you to explain to nme when you use 3 and
14 when you use 4.
15 A. There's so many variables that -- as there are

16 in nmy report, that determine the pressure fromw nd. The
17 exposure -- is it exposure A, B, or C-- there's no nore
18 A -- B or C? What exposure do you have? The |ocation

19 The slope, if you have flat, if you have a sl ope,

20 dependi ng on how steep a slope it is. |f you have

21 multi-bay, single bay. It's all kind of variables in the
22 ASCE-7, depending on each case under its own nerits, if
23 you use a 3, a 2.7, a 2.4, 4.

24 Q Is there any change in the equations or the

25 forces if you add support or resistance before you get to
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1 the surface that you are doing the calculation for?
2 A. No, not in the formula itself.
3 Q GCkay. Now, let's say that soneone put plywood

4 up over the wi ndows. Wuld that change your cal cul ation

5 in any way?

6 MR, SCRUGGS: hject to the form Assunes
7 facts not in evidence. Inconplete

8 hypot heti cal

9 THE WTNESS: That's part of the

10 cal cul ati on because you have to renove the

11 pl ywood first.

12 Q (M. Canada) Ckay. So do you -- did you do any

13 cal cul ati ons on what would be required to renove the

14 pl ywood first?

15 A On suction it don't take nmuch to take the nai
16 out.
17 Q Wll, you're assunming that it was fastened by

18 nails, aren't you?

19 A.  Yes, | assune it was fastened by nails.

20 Q GCkay. Do we knowin this case fromthe

21 Mclntoshes how they affixed the plywod?

22 A. No, | don't know how they affixed the plywood.
23 Q Gkay. And do you know whether or not plywood
24 was affixed to any or all the windows on the first floor?
25 A.  They were.
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1 Q Gkay. Now, the side that the wi nd was com ng
2 from-- 1 think you said it was com ng fromthe east,
3 correct?
4 A. East, southeast, yes.
5 Q East, southeast. Now, would that be a suction
6 on the plywod, or would that be a direct force on the
7 pl ywood?
8 A. In the front of the house will be direct force.

9 In the back of the house it would be suction. On the
10 side of the house, left or right, on the sides would be

11 suction.

12 Q Now, what are you calling the front of the

13 house?

14 A.  Facing the wind.

15 Q But which -- facing the water or --

16 A. Facing the wind, east side.

17 Q But what -- inrelation to where the house was,
18 is that -- is that the side that had the big steps going

19 out --

20 A. Right.

21 Q ~-- or was that the other side?

22 MR, SCRUGGS: |f you've got -- if you want
23 to show hima picture of what side of the house
24 you're referring to so that he'll know

25 Because | don't think it's clear to me or
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1 anyone el se what you --
2 THE WTNESS: Figure 3 show the front of
3 t he house.
4 MR, SCRUGGS: kay, thank you.
5 Q (M. Canada) kay. | guess Figure 4 would
6 then show the back of the house.
7 A.  Yes.
8 Q Now, there in Figure 4, it appears that sone of
9 the plywod is still in place, right?
10 MR, SCRUGGS: nhject to the form
11 THE WTNESS: | don't know.
12 Q (M. Canada) Wll, | ook over on the right --
13 A. That's a -- that's plywod? O that's --
14 Q \What does it look like to you?
15 MR, SCRUGGS: nhject to the form
16 THE W TNESS: Wi ch pl ywood are you
17 tal ki ng about? The w ndow pl ywood? Which
18 pl ywood are you tal ki ng about ?
19 Q (M. Canada) Well, what's that? You see --

20 you see the two trees and then to the right of it there's

21 some plywood, |ooks like, that's there? Wat was that

22 fron®

23 A. That's the cladding.

24 Q Oh, that's part of the actual structure of the
25 house?
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1 A.  Yeah.
2 Q How nmuch water fromstorm surge or flooding
3 actually was inside the house at any point in tinme?
4 MR, SCRUGGS: bject to the form
5 THE WTNESS: Two feet. 2.6 feet at the
6 nost .
7 Q (M. Canada) And that covered the entire
8 house, correct? The -- the bottomfl oor.
9 A Water rise.
10 Q The entire floor plan. I1'msorry. Floor plan.
11 A.  Yeah, the water -- water rise.
12 Q And you attribute no damage to either the house

13 or the contents due to that stormsurge or flood water.

14 MR, SCRUGGS: bject to the form

15 M scharacterizes his testinony.

16 THE W TNESS: The word danmage shoul d not
17 be used. If you tell me water washout, | wll
18 accept that, washout. Danmge, you have to see
19 a picture of the house before the water to tell
20 me if there is damage. | don't see a picture
21 before the water got into the house.

22 Q (M. Canada) You nean inmedi ately before or

23 just anytime before?
24 A, In between. W know the high velocity wi nd was

25 ahead of the water. W know what the high velocity wi nd
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did. | have went through that. M report tal ks about
that in details. There's nothing left to talk about.

Q GCkay. Well, thenif it's your testinony that
all the damage in the house, or at least to the structure
of the house, was caused by wind, then would it not al so
be a result of that opinion that there was no danmage due
to stormsurge or flooding --

MR, SCRUGGS: nhject --
Q (M. Canada) -- to the structure of the house?
MR, SCRUGGS: | apol ogi ze.
THE WTNESS: There was --
MR, SCRUGGS: hject -- object to the

form M scharacterizes his testinony.

THE WTNESS: 1've answered this question.
I will repeat. There was washout of the w nd
damage by the water. It is no water danmmge

that | could see.

Q (M. Canada) Thank you. |Is there a difference
in pressure fromwater, whether it's sitting still or
fl owi ng?

A.  Wiat do you nean by flow ng?

Q well, okay. well --

A. Has velocity with it?

Q Yes, sir. If it's -- if it's noving water, is
there -- is there a difference in the pressure due to
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1 water or fluids |ike water whether --
2 MR, SCRUGGS: bject to the form [|I'm
3 sorry, Counsel. | apol ogize.
4 MR. CANADA: That's all right. 1'll pause
5 aft erwar ds.
6 Q (M. Canada) -- whether the water is sitting
7 stagnant with no notion or actually has vel ocity and
8 noving? |'mfinished.
9 MR SCRUGGS: Object to the form Sorry.
10 THE W TNESS: There is certain mninmm
11 velocity that ASCE tal ks about. After you --
12 if you do not exceed that velocity, then if the
13 water is still or is slow nmoving will have
14 practically the sane speed -- the sane inpact.
15 But to answer your question correctly froma
16 scientific point of view, definitely if you
17 have velocity with the water, you get higher
18 pressure.
19 Q (M. Canada) ay. And is there any kind of

20 formula or correlation between the speed of water and the
21 force exerted by that water?

22 A, Well, again, we have to -- tell ne what kind of
23 water you're talking about. |If you' re talking about

24 tsunam effect, if you have a solid wall of water noving

25 is one thing, and if you have just water just slow ng
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1 going up is another thing.

2 Q GCkay. Well, I wasn't really differentiating
3 between the two. Is the fluid dynanmics difference

4 between a tsunam effect and just rising water?

5 A.  Sure.

6 Q Gkay. So you don't use the sanme fornmula

7 A. Definitely. 1It's not even no relationship to
8 the two.

9 Q Okay. Well, we know that there wasn't a
10 tsunam here, right?
11 A. Correct.
12 Q GCkay. | think we all can agree on that. But

13 we know that there was rising water?

14 A. Correct.

15 Q Al right. Do you have any indication as to
16 how fast or at what velocity the water rose outside of

17 the Mclntosh's house?

18 A Yes, | did say it inmy report. It is inny
19 report.
20 Q Ckay. And that speed exerted no pressure on

21 any portions of the structural conmponents of this

22 building, the house, correct?

23 A. Not that | can tell
24 Q Ckay. Now, did you do cal culations on that,
25 too?
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1 A. No, | don't need to because there's nothing
2 can tell.
3 Q GCkay. Wuld you |l ook at Page 10 of your
4 report?
5 MR, SCRUGGS: |'msorry, Counsel, what
6 page?
7 Q (M. Canada) Page 10. |'m about to ask about

8 Figure 6. Now, as | appreciate it, Figure 6 shows before
9 and after, although not taken fromthe sanme vantage
10 point, of the same general area behind the house,

11 correct?

12 A. Correct.

13 Q Al right.

14 A That's --

15 Q Now, besides the obvious damage to the

16 structure over, | guess you could call it, the patio, do
17 you see anything else that -- that's been danaged or

18 renoved outside the house? |1'mnot tal king about the

19 buil di ng envel ope itself.

20 A.  Yeah, | can see sone brick being noved with the
21 suction fromthe corner colum. | can see that.
22 Q Al right. Wll, you see -- you see the steps

23 that are leading up to that back patio there?

24 A.  Yeah

25 Q Wat happened to then?
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1 MR, SCRUGGS: nhject to the form
2 THE WTNESS: | cannot tell fromthis
3 pi cture here.
4 Q (M. Canada) Do you think the w nd took that
5 away?
6 MR, SCRUGGS: nhject to the form
7 THE WTNESS: |'mnot aware that it was
8 t aken away or not.
9 Q (M. Canada) Well, looking at that right

10 picture or the picture on the right side of Figure 6, do

11 you see the steps there?

12 A.  Yeah

13 Q You do?

14 A.  Yeah, | see the steps.

15 Q Oh. well, okay, then | guess the steps are

16 still there, huh

17 MR, SCRUGGS: hject to the form
18 THE WTNESS: |'mnot sure right now
19 Q (M. Canada) Well, if the steps aren't there

20 do you know what woul d have caused them not to be there

21 anynore?

22 MR, SCRUGGS: hject to the form

23 THE WTNESS: No, | cannot tell

24 Q (M. Canada) Al right. 1'mgoing to show you
25 -- and, I'msorry, | didn't anticipate actually using
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it's McIntosh 409. And I'll let you-all see it

(Pause.) And | want you to |ook at the bottom

3 phot ograph --

4

5

8

9

10 are stil
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A

> O > O

Q

A

Yes.

In that set.

Yes.

Does that appear to be the same area to you?
Yeah, it looks like it.

kay. Does it appear to you now that the steps
t here?

It looks |ike they were washed out. That's

what |'mtal king about. The water washed out, washed

t hem out .

O

> o0 » © » O » O >

kay. So -- so there was sone damage --
Not damage. Washout.
Oh, okay.
There's a difference.
So the steps not being there anynore --
No - -
That's not dammage.
-- this is not structural --
Excuse ne.
These steps are not part --
MR, SCRUGGS: Yeah, y'all are stepping on
each ot her.
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1 THE REPORTER  Yeah
2 MR SCRUGGS: (o ahead.
3 THE REPORTER: One at a tinme, please.
4 MR, SCRUGGS: Conpl ete your answer.
5 THE WTNESS: To ne, the steps are not
6 part of the structure. And | amtrying to
7 t hi nk not hi ng but structural interaction with
8 the wind. The steps are not really part of the
9 structure. They are not even secondary, and
10 they were washed out. Whatever washed t hem out
11 is immaterial, as far as |I'm concerned
12 Q (M. Canada) kay. So there was damage to the
13 property but not to the structure.
14 A. You are talking like an insurance man now.
15 Let's tal k engi neeri ng.
16 Q Ckay. Let's talk engineering. Wen one talks

17 about structural integrity. Are you talking about the

18 entire structure?

19 A. Yes. The steps are not part of the structure.
20 Q Ckay.

21 A. They are decorative el enents.

22 Q Well, what -- what are the structura

23 components of this house?
24 A.  VWhat nmkes the house as a house, which neans

25 the cladding, the framing, the roof. Wat nakes a house
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1 a house. Just like we are not tal king about danage to
2 the trees in here, you see. |I'mnot involved in that.

3 The steps, again, decorative elenents. Wat washed them

4 out, I -- I'mnot really -- | didn't even get into that.
51"mnot involved in that. | will not be involved in

6 that. |It's not a structural elenent.

7 Q GCkay. Well, sir, when -- when you design a

8 house as an engineer, do you put in the -- the aesthetic
9 effects, like windows and cl addi ng and that sort of

10 thing, or is that an architectural aspect?

11 A. That's architectural aspect.

12 Q That's not an engineering aspect, is it.

13 A, No.

14 Q And when you do a foundation and determi ne the

15 transfer of noments and the |ike as an engi neer, you
16 don't take into account architectural components other

17 than whatever dead | oad they may have.

18 MR, SCRUGGS: bject to the form

19 Q (M. Canada) Correct?

20 A. |If they have inpact on the structural design, |
21 will.

22 Q (M. Canada) Ckay. And the inpact would be --
23 A \Wat ever.

24 Q What?

25 A, Vhatever it is.
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Q The dead | oad?
If it is dead load, live |oad, whatever it is.
Q WwWll, if it's a conponent in the -- in the
house, it wouldn't be a live |oad, now, would it?
MR, SCRUGGS: bject to the form
THE WTNESS: No, not necessarily.
Q (M. Canada) kay. Now, you've linited your
di scussi on of damage -- because you have used that word,

have you not ?

A. Yes. \Wen it conmes to wind loading, | talk
about damage. Wen it cones to water, | will not use the
word damage. | use washout.

Q Washout. Because water doesn't cause dammge,
in your mind?
MR, SCRUGGS: (njection.
THE WTNESS: Not in the MIntosh house.

Q (M. Canada) kay. Can it cause damage in any

i nstance?
MR, SCRUGGS: bject to the form
THE WTNESS: O course, it could cause
damage. It depends on what you're talking
about .

Q (M. Canada) So the fact that the water may
have renoved the steps on the back, you don't consider

t hat dammage.
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1 MR, SCRUGGS: nhject to the form

2 Q (M. Canada) You consider that washout.

3 A Yes, it is a washout because that's -- froma
4 structural point of view, the steps are second -- renpt
5 1t's not even part of the structure.

6 Q Gkay. Well, what about the appliances?

7 A. But froman insurance point of view, | can se
8 your point. Maybe you want to pay for the steps, don't
9 pay for the steps. That's up to you.

10 Q Sir, I can assure you I'monly talking to you
11 with respect to engineering concepts, all right? And
12 let's just keep that understandi ng between us here.

13 MR, SCRUGGS: |'msorry. That door

14 doesn't work, but you can cone around.

15 MR, CANADA: Ckay, we're taking a break
16 because of the tapes.

17 M5. SANDERS: |'m sorry.

18 MR, SCRUGGS: No, that's okay.

19 (Foll owi ng a break, the deposition
20 proceeded as follows:)

21 MR NABORS: Back on the record.

22 Q (M. Canada) | was getting ready to ask you

23 about appliances. Are you aware of whether or not any

24 the appliances inside the Ml ntosh hone were damaged?

25

And, if so,

by what ?
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1 MR, SCRUGGS: nhject to the form
2 THE WTNESS: No, |'mnot aware of
3 anyt hi ng about appliances. | didn't get into
4 t hat .
5 Q (M. Canada) Ckay. |If there was two to two and

6 a half or however many feet you said of water inside,

7 woul d that require the replacenent of the appliances?

8 MR, SCRUGGS: hject to the form
9 THE WTNESS: | don't know.
10 Q (M. Canada) GCkay. What about the floors?

11 Were the floors in the McIntosh house damaged? And, if

12 so, by what?

13 MR, SCRUGGS: hject to the form

14 THE WTNESS: | could tell that it was
15 real |y washed out because there was water
16 i nside the house. | could tell they were
17 washed out .

18 Q (M. Canada) Ckay. So by -- by the floors

19 bei ng washed out, does that nean that they're damaged by

20 storm surge or not?

21 MR, SCRUGGS: hject to the form

22 THE WTNESS: As | said, | will not use
23 the word damaged. Washed out stands by itself.
24 Washed out.

25 Q (M. Canada) Ckay. Do you know whether or not
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1 their being washed out would require their replacenent or
2 not in your professional opinion?

3 A.  You see, | cannot tell what the wind did before
4 the water surge. |If you could show ne a picture of what

5 the wind did, then | could answer your question.

6 Q Do you have an opinion as to whether or not the
7 floors --
8 A.  Yes, | have an opinion. Everything -- all the

9 danmge in the Mclntosh house is related to the wind fl ow
10 Q Gkay. That was one of those exanples where |
11 wasn't quite finished with my question. Do you have an
12 opinion, sir, whether or not the floors in the Ml ntosh

13 house were damaged due to w nd?

14 MR, SCRUGGS: bject to the form
15 THE WTNESS: Wuld you say that again?
16 Q (M. Canada) Ckay. Do you have an opi nion,

17 sir, whether or not the floors inside the M ntosh house

18 were danaged due to wi nd?

19 MR, SCRUGGS: Same objection.

20 THE W TNESS: The wind did damage the
21 floor. No question. It danaged everything
22 i nsi de the house.

23 Q (M. Canada) Okay. How --

24 MR, SCRUGGS: And I'msorry, M. Canada.
25 Are we tal king about upstairs or downstairs?
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1 MR, CANADA: |'mtal ki ng about downstairs.
2 MR, SCRUGGS: kay. |'msorry.
3 MR, CANADA: | haven't even gotten to
4 upstairs yet.
5 MR, SCRUGGS: Okay. Well, | just want to
6 make sure we're on the sane page.
7 MR, CANADA: That was a good note. |
8 appreci ate that.
9 Q (M. Canada) How and to what extent were the
10 floors in the Ml ntosh house damaged by wi nd?
11 A.  We've gone over that. W' ve been tal king about

12 that for the last three years. The tunnelling effect,

13 the high velocity wind that going from one w ndow through
14 the house and take everything in its way that is really
15 exposed to that flow of w nd.

16 Q Ckay, so -- now, you also tal ked about those
17 equations and angle and all of this other stuff about

18 what the forces would be and the inpact onit. Is it

19 your testinony, sir, that the wind came into the house,

20 had a tunnelling effect, and destroyed the fl oors?

21 MR, SCRUGGS: bject to the form Asked
22 and answer ed.

23 THE WTNESS: W have answered that.

24 Q (M. Canada) Yes or no?

25 A Yes, it damaged.
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Q Gkay, thank you.
MR, SCRUGGS: bject to the form
Q (M. Canada) In this paper that -- that was
given to us today, this was researched directly onto a
nmetal roof, correct?
A. If you read the paper carefully, it says at the

begi nning although it's done on a nmetal roof, it applies
to all other roofs.

Q Oay. Is there a direct correlation to al
ot her types of roofs or -- or is there sone --

A. Yes. They're related to all

Q ~-- or is there sone difference dependi ng upon
how t he roof is constructed and how it is secured?

A. Definitely howit's constructed, howit's

secured is a part of the analysis.

Q In fact, earlier, you tal ked about the dead
| oad of the -- excuse nme -- of the roof and the uplift
forces on that. That's -- that's not all that you have

to consider to determ ne whether or not there's been
significant uplift on the roof to -- to have displaced
it, isit?

A.  No. You have to consider the anchorage
details.

Q And do you know how this house was anchored or
t he roof was anchored?
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A. Wien | looked at it, it was all by nails.
Q Al right. Wre there any hurricane straps?
A. Nope. | didn't see any.
Q That would have -- have increased the stability

of the roof, would it not?

A. Definitely. But the stability of this roof was
really provided by having the second floor in the attic.

Q Howis that?

A It has walls, stiffers, side walls. The second
floor is part of the attic. |It's an interior part of the
attic, so the whole roof was really anchored down by the
second fl oor.

Q The -- Figure 6, again -- now, this time I'm
going to look at the left picture. And you see the brick
veneer that's on the outside of the house?

A.  Yeah

Q Al right. Is it possible, sir, that --

(An unidentified person enters the room)
(Followi ng a discussion off the
record, the unidentified person
exited the room and the deposition
proceeded as follows:)

Q (M. Canada) You look at the picture to the
right. This is on Page 10 of your report again. And you
see that sone of the brick veneer there is nissing,
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1 correct?
2 A. Correct.
3 Q Is it possible that the sane force that renoved
4 the steps renoved that brick veneer?
5 A, It's possible.
6 Q How would you differentiate between whether or

7 not that brick veneer was renoved by water versus w nd?

8 A If it's washed out by water, you can really see
9it. It will be dispersed all over the place. If it's

10 fall away fromthe wall, this nmeans by suction

11 Q Ckay, so, you would rely upon whether or not

12 you found bricks in other places other than just right by

13 the wall, correct?
14 A. Correct.
15 Q D d you discern in either one of your visits

16 whether that dispersnent of bricks occurred so that you

17 could differenti ate between wi nd versus water?

18 A Yes.
19 Q And what was your --
20 A It was -- it was very clear in the same Picture

21 6, that corner there, all the brick was just one piece,
22 fallen back away fromthe house, which really indicate
23 was suction by the wind. And you could see sone of the
24 brick all the way to the colum or the corner of the

25 house was sucked out and falling back away fromthe
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1 house.

2 Q Al right. Now, how far away -- or excuse ne.
3 The -- the corner, where the -- where the brick is still
4 there in the Figure 6 right picture, how high up is that
5inrelation to the tw and a half or so feet of water

6 that you believe --

7 A It's --

8 Q Let me finish -- let me finish ny question --

9 the two and a half feet of water that you believe was

10 i nside the house?

11 MR, SCRUGGS: bject to the form

12 THE WTNESS: It is higher.

13 Q (M. Canada) It is higher.

14 A.  Un-huh (affirmative response).

15 Q By how much?

16 A.  That | ooks about five -- four foot -- four

17 feet, maybe higher, than the floor. Just judging from
18 the picture here.

19 Q Gkay, well how -- how high is that opening
20 that's in the back back there? How high is that?

21 A. | don't know. Not right now. | cannot tell.
22 Q Well, ook down in -- in Figure No. 8 to the
23 opening that's there.

24 A. Correct.

25 Q How high is that?
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A. That's pretty close to the ground.
Q I'msorry, sir?
A. That's close to the ground. That's about,
what, a few inches, | think.
Q Well, Figure 8, the right picture, and Figure
6, the right picture, that's the same corner, isn't it?
Just froma different angle?
MR, SCRUGGS: bject to the form
THE WTNESS: | think it is now since you
mention it.
Q (M. Canada) Ckay. So that opening that's in
t he back back there, that's the sanme opening that you see
in the right picture of Figure 6 shown in the right
picture of Figure 8. Right?
MR, SCRUGGS: bject to the form
THE WTNESS: |'mguessing. | guess so.
Q (M. Canada) ay. So, |'m asking you, sir,
how tall is that opening? How high is it?
A. It's a few inches off the ground.
Q Are you telling ne that the distance between
t he foundation of the slab and the house and the top of
that opening is just a couple of inches?
MR, SCRUGGS: Are we talking --
THE WTNESS: No. Fromthe floor of the
house, the slab of the house to the opening.
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1 MR, SCRUGGS: Yeah, |I'm confused --
2 Q (M. Canada) Wat |I'mtal king about is how high

3 is the opening?

4 MR SCRUGGS: | think where I'm-- and

5 don't know if the doctor is having confusion
6 VWhere |I'm having confusion is are we talking
7 about -- when we are tal king about the ground,
8 are we tal king about the ground level, or are
9 we tal king about the slab? That's what |I'm --
10 | don't know if --

11 Q (M. Canada) Right. 1 think -- | think the

12 doctor and nmy's problemis that he believed I was asking

13 how -- how far was it fromthe slab to the bottom of the
14 opening. Actually, what |I'mlooking for, sir -- and
15 apol ogize. It was a bad question. What |I'm ]l ooking for

16 is fromthe floor or the slab there to the top of the

17 opening, howtall is that? O how -- what's the distance
18 there?

19 A. Fromthe slab to the roof?

20 Q No, sir. WMaybe if | can --

21 A.  Fromthe ground?

22 Q Maybe if | can approach. | nmean, | hate --

23 hate to do it that way but -- because | know I'mgoing to

24 strangle nyself if |I don't take this off. Can | sneak

25 past your chair here? And | apol ogize for the --
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1 A. That's all right.
2 Q | don't -- I'"'mnot very photogenic. The slab
3 -- the slab's right there underneath -- there is a snall
4 lip of sone sort right there, right?
5 A, Un-huh (affirmative response).
6 Q Wat I'mlooking for is the distance fromthe

7 slab to the top of that opening, which would be the
8 distance to the top of this opening, right? Because

9 we're tal king about the sane place. Wat's the distance

10 there?

11 A. Eight feet.

12 Q Eight feet, okay. And -- so that's about --
13 what, you still think that's about five feet fromthe
14 slab to --

15 A.  About four or five feet. Yeah, that's what I
16 said.

17 Q QOkay. Al right. Now, brick veneer when it

18 is placed on the outside of the house, is it always one
19 continuous section of brick, or are there ties? O how
20 are they fastened and installed?

21 A Well, they put one at a tinme. They will tie

22 every other one.

23 Q Andisn't it possible, sir, that -- sorry.
24 Isn't it possible, sir, that -- that the bricks that are
25 still there are because they're anchored, and what was
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1 renmoved below it was taken out by water.
2 MR, SCRUGGS: hject to the form
3 THE W TNESS: Cbvi ously what you are
4 saying is conpletely out of the fact. If we go
5 back to Figure 14, Page 14, this is a columm of
6 the corner. Go to Figure 14. You see the
7 house was hit by the wind. The house deforned
8 by the wind. The wind cone fromthe east. The
9 house deformed to the west. This colum was on
10 the west side. | am 100-percent sure, although
11 | cannot prove it here except for by the
12 cracking and the failure of the brick, that
13 there was a crack in that colum and it was the
14 same location as the crack in the colum on
15 Figure 14. So this is a wind crack. Wy?
16 Because the house was defornmed by the wind at
17 45 degrees because of the force up high. The
18 house rotated. The sanme thing happened to that
19 corner colum. This is a wind failure of brick
20 there, and it's sucked up by the w nd.
21 Q (M. Canada) And -- and that kind of danage

22 that is shown in 14 could not possibly have been caused
23 by either a stormsurge or flood conming in and then

24 ultinmately going back out. That's your opinion

25 A. Inpos- -- inmpossible. Inpossible to get a
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1 45-degree angle like that cracking at high |l evel except
2 you have forces up high in the roof pushing the house
3 fromeast to west

4 Q Now, which requires nmore force? Cracking of
5 those bricks and the torsion of the house or moving a

6 shingle?

7 MR, SCRUGGS: bject to the form

8 THE WTNESS: The -- this -- this cracking
9 here is a torque, is a bending, is a force with
10 a biglever onit. So there's no relationship
11 bet ween the two.

12 Q (M. Canada) |'mjust asking you which

13 requires nore force, sir. The renoval of the shingle or
14 the torque that you say would be required to crack the

15 brick as is shown in Figure 14 on Page 167

16 MR, SCRUGGS: bject to the form Asked
17 and answered and inconpl ete hypot heti cal

18 THE WTNESS: As | said, there's no

19 rel ati onshi p between the two.

20 Q (M. Canada) VYou can't possibly tell nme which

21 requires nmore force.

22 A. No. No relationship between the two. | wish |
23 coul d.
24 Q D d you do calculations on the force that was

25 required to torque the house so that it ends up w th what
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1 is observed in Figure 14?
2 A. | don't need to do any calcul ations. The
3 figure speaks for itself |oud and clear
4 Q (Pause.) I'mlooking through my notes to see

5if I've mssed anything. (Pause.) Sir, are you aware
6 of what various insurance policies provide as it rel ates

7 to whether wind or water danmmge i s covered?

8 A, I'mnot aware about the details, but | know the
9 general scope.

10 Q Gkay. And the general -- the general is what?
11 MR, SCRUGGS: hject to the form but you
12 can answer.

13 THE W TNESS: There's -- about insurance
14 conpani es, they differentiate between water

15 damage and wi nd damage.

16 Q (M. Canada) $So one policy would cover one

17 thing and the other policy would cover the other.

18 MR, SCRUGGS: bject to the form

19 THE WTNESS: This is the extent of ny
20 know edge.

21 Q (M. Canada) So if, as is your opinion, there
22 was no danage to this house due to wind -- excuse nme --

23 there was no damage to the house due to flood or storm
24 surge, that an application for danages or repairs due to

25 flood or storm surge would be unsupported by the facts in
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1 your opinion.
2 MR, SCRUGGS: hject to the form Calls
3 for a | egal concl usion.
4 MR. CANADA: |'mnot asking for a |egal
5 conclusion. | can assure you.
6 MR SCRUGGS: Well, you are, and -- and
7 I"'m-- that's the basis of ny objection, and it
8 assunes facts not in evidence. |f you
9 under st and what he's asking you, you can --
10 THE W TNESS: Yeah, you are going beyond
11 ny expertise, so I'mgoing to stop there.
12 Q (M. Canada) But just so |I'mclear, your

13 opinion today is that there was no danmage to this

14 structure, to this house, that was due to flood or storm

15 surge.

16 MR, SCRUGGS: bject to the form

17 Q (M. Canada) Correct?

18 MR, SCRUGGS: bject to the form

19 M scharacterizes his testinony. And asked and
20 answer ed.

21 THE W TNESS: Just repeating nyself, there
22 was a washout fromthe water after the wind

23 damage.

24 Q (M. Canada) Sir, | didn't ask you about

25 washout because you don't use the word damage as it
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relates to washout. |'m asking you was there any danage
to this structure, as you use that term due to storm
surge or flood?
MR, SCRUGGS: bject to the form Asked
and answer ed.
THE WTNESS: | did not see any evidence
of that.

Q (M. Canada) As we sit here today, is there any
-- any particular items or portions of the house that
were washed out that weren't first caused by wind, in
your opini on?

A. | amal nost sure that wind has sonething to do
with it because you cannot isolate the wind fromthe
wat er .

Q So the wind caused all the danage, and all the
water did was nove it around.

MR, SCRUGGS: bject to the form Asked
and answer ed.
THE WTNESS: | did not say that.

Q (M. Canada) Oay. Well, I'masking you, what
itens, if any, in the house or as a part of the house
were noved around or washed out, as you said, due to
fl ood and storm surge?

MR, SCRUGGS: bject to the form
THE WTNESS: Could be the -- could be the
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1 steps we just tal ked about. That could be
2 washed out by the --
3 Q (M. Canada) Okay. But that wasn't in your
4 report, now, was it.
5 A.  No, because the steps was not part of ny
6 structure. | don't consider it as part of the structural
7 el enent.
8 Q So other than the steps, was there anything
9 else that was washed out?
10 MR, SCRUGGS: hject to the form Asked
11 and answer ed.
12 THE WTNESS: | have answered that. ']l
13 -- | -- there's a washout fromthe surge. |
14 stand by that. Everything else is in ny
15 report, yes.
16 Q (M. Canada) |I'masking for specifics, though,
17 sir. |I'masking for what in the house, if anything, was

18 washed out by storm surge or flood that wasn't previously

19 dammged, in your opinion, by wind --

20 MR SCRUGGS: Object --

21 Q (M. Canada) -- if anything.

22 MR, SCRUGGS: bject to the form Asked
23 and answer ed.

24 MR CANADA: He has not.

25 MR, SCRUGGS: Well, that's -- you can take
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1 that up with whoever you want to, but he's
2 asked -- he's answered that question.
3 MR, CANADA: Ckay. | understand.
4 MR, SCRUGGS: Have you answered the
5 guesti on?
6 THE WTNESS: You can | ook at the pictures
7 and see where the washout is. | don't really
8 know what you want. Tell you specifically
9 there's a piece of wood in here, a piece of
10 wood there? | cannot do that.
11 Q (M. Canada) Ckay. So there's nothing in --
12 A. Nothing --
13 MR SCRUGGS: Co ahead.
14 Q (M. Canada) There's nothing in or part of the

15 house that you believe was washed out by flood or storm

16 surge that wasn't previously danaged by wi nd.

17 MR, SCRUGGS: hject to the form This
18 has -- this has definitely been asked and

19 answered. Now we're going on two or three

20 m nutes of this plus what was asked previously.
21 Do you have anything to add from your previous
22 answer ?

23 THE WTNESS: No, | don't.

24 MR SCRUGGS: If not, well, then, nove on.
25 MR, CANADA: |'m asking for specifics, and
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1 the only thing I've gotten so far is the one

2 thing I've pointed out which is the steps. |If
3 your -- if your expert doesn't want to give ne
4 specifics, that's fine.

5 MR, SCRUGGS: He's answered your question
6 t he best way he knows how. If you don't Iike

7 the way he answered it, | don't know what to

8 tell you.

9 MR. CANADA: Ckay. Well, are you

10 instructing himnot to answer? Because |'m

11 going to ask it until | get an answer.

12 MR SCRUGGS: | will instruct himnot to
13 answer because the answer is in there about 30
14 times, and -- and | think you' re now bordering
15 on harassnent because he's given you the best
16 answer he knows. | don't know what to tell you
17 about whether you like it or not. | don't -- |
18 can't help you there. | can just only tell you
19 that he's answered -- he isn't supposed to sit
20 here and answer the same question the sane way
21 50 times. We'll be here until next week, and
22 you still won't have -- | don't know what
23 answer you're | ooking for
24 MR, CANADA: |'mnot |ooking for any
25 answer, and | don't like or dislike any answer
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that he's given. |'mjust |ooking for what his
opi nions are, and |I'm | ooking for specifics as
to what may have been washed out by flood or
storm surge that was not danaged by --
previously by wi nd.

MR SCRUGGS: And he's answered that
guestion, and you are just going to have to
accept for purposes of today what he's given

you about 30 tinmes.

MR, CANADA: All right. [I'm asking that
sanme question again. |If you're instructing him
not to answer, then that's fine. |'Il nove on.

MR, SCRUGGS: |'minstructing himnot to
answer on the basis -- I"'msorry. | am

instructing himnot to answer on the basis that
he has answered that question repeatedly, and
just don't know what else to do.
MR, CANADA: Ckay. | disagree with you,
but we'll take that up at another tine.
MR SCRUGGS: Yes, sir.
MR, CANADA: Wiy don't we take a little
break just to see if |'ve got anything el se.
MR. NABORS: Of the record.
(Foll owi ng a break, the deposition
proceeded as follows:)
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1 MR. NABORS: Back on the record.
2 MR CANADA: Sir, | have no further
3 guesti ons.
4 MR SCRUGGS: Ms. Lipsey?
5 MS. LIPSEY: No questions.
6 MR, SCRUGGS: The plaintiffs have no
7 guesti ons.
8 MR, CANADA: Read and sign?
9 MR SCRUGGS: Yeah. | think it's done.
10 VR, CANADA: We're finished.
11 MR NABORS: Of the record.
12
13

14 (The vi deot aped deposition was concluded at 1:11 p.m)
15
16
17
18
19
20
21
22
23
24
25
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1 CERTI FI CATE
2
3 STATE OF M SSI SSI PPI)
4 COUNTY OF LAFAYETTE)
5 RE: VI DEOTAPED DEPCSI TION OF R RALPH SINNO, PH. D.
6
7 I, Libby A Furr, CSR 1724, a Notary Public within

and for the aforesaid county and state, duly conm ssioned

8 and acting, hereby certify that the foregoi ng proceedings
were taken before me at the tinme and place set forth

9 above; that the statenents were witten by me in nachine
short hand; that the statements were thereafter

10 transcribed by ne, or under ny direct supervision, by
means of computer-aided transcription, constituting a

11 true and correct transcription of the proceedi ngs; and
that the witness was by nme duly sworn to testify to the

12 truth and nothing but the truth in this cause.

13 | further certify that | amnot a relative or
enpl oyee of any of the parties, or of counsel, nor am!|
14 financially or otherwi se interested in the outconme of
this action.
15
Wtness ny hand and seal on this 18th day of
16 Cctober, 2007.

17
18
LI BBY A. FURR
19 CSR 1724
20

21 My Commi ssion Expires:
22 Septenber 19, 2008
23

24

25
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1 IN THE UNI TED STATES DI STRI CT COURT
FOR THE SOUTHERN DI STRI CT OF M SSI SSI PP

2 SOUTHERN DI VI SI ON
3

THOVAS C. AND PAMELA MCI NTOSH PLAI NTI FFS
4

VS. 1: 06-cv-1080-LTS- RHW
5

STATE FARM FI RE AND CASUALTY COVPANY
6 and FORENSI C ANALYSI S & ENG NEERI NG CORP.

and E.A. RENFRCE & CO., I|NC. DEFENDANTS
7
8 CERTI FI CATE
9 I, R Ralph Sinno, Ph.D., P.E., have read the

f oregoi ng pages, 1-154, of the transcript of ny

10 deposition given on Cctober 11, 2007, and it is true,
correct and conplete to the best of nmy know edge,

11 recollection and belief except for the Iist of
corrections, if any, attached on a separate sheet

12 herewith. Wtness ny hand, this the day of
2007.
13
14
R RALPH SINNO, PH D., P.E
15
16
17 CERTI FI CATE
18 Subscri bed and sworn to before me, this the
19 day of , 2007.
20
21 Notary Public in and for the County of
22 , State of M ssissippi
23

24 My Conmi ssi on Expires:

25
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1 M M5 & ASSOCI ATES REPORTI NG
P.O. BOX 68
2 OXFCRD, M SSI SSI PPl 38655

4 CORRECTI ON LI ST
5 Thomas C. & Panela Mclntosh v. State Farm et al

6 Federal - No. 1:06-cv-1080-LTS- RHW

8 CAPTI ON
9 Cctober 11, 2007 R RALPH SINNO, PH.D., P.E.

10

11 DATE OF DEPGCSI TI ON DEPONENT" S NAME

12

13 PAGE LI NE CORRECTI ON REASON

14

15

16

17

18

19

20

21

22

23

24

R RALPH SINNO, PH.D., P.E.
25
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R. RALPH SINNO, PH.D.

Professional Engineer - Professor of Civil Engineering - Consulting Services
P.0O. Box 1798 (662)-325-3737 Tax (662) 325-7189
Mississippi State University, MS 39762-1798

March 27, 2007

Seruggs Law Firm

120A Courthouse Square
P.O. Box 1135

Oxford, MS 38655

Attention: Mr. Richard F. Scruggs

Reference: Katrina Litigation
Mr. and Mrs. Thomas and Pamela McIntesh
2558 South Shore Prive
Biloxi, MS 39332

Expert Witness Report

STRUCTURAL RESPONSE OF THE PROPERTY OF MR. AND MRS. THOMAS
‘McINTOSH DURING HURRICANE KATRINA {8/29/02)

1.0 Introduction

The following summary report is prepared in reference to your request to dssess the
interaction of the high velocity wind ferces from hurricane Katrina with the structure of the
residential property owned by Mr, and Mrs. Thomas and Pamela Mclntosh, 2558 South Shore
Drive, Biloxi, Mississippi. An assessment of the structural damages is also included with
recommeridations for siructural inspection for damages, retrofitting and repair as necessary, This
report is for your own use, and you may uge it in its entirety as a single piece of evidence as you

~see fit. [ will be glad to answer any questions in the future, or expand on any idea presented, as
per your request, and on my own initiative as necessary to satisfy any and all inquiries presented
to me.

This reportis based upon the evidences made available to me, and on basic well known
established wind engineering seientific facts that are related to hurricane Katrina. Only refereed
published research material on the subject of hurricane wind loadings and related damages to
residential structures is used. No theoretical mathematical modeling or computer simulations
based on assumed scenarios are employed in this presentation, All wind engincering data and
the structural response presented in this report are based on either documented observations,
measurements, or refereed findings from physical situations in the field or full scala laboratory
testing on structures.
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2.0 Background of Expert Witness

In August, 1969, | lived in Pass Christian, Mississippi when the eye of hurricane Camille
hit the Mississippi Gulf Coast. | was working that summer for the General Electric Company at
the NASA Test Facilitics at Bay Saint Louis, Mississippi, while | was a faculty at Mississippi
State University, Department of Civil Engineering. [ lost my entire home at the beach property
in Pass Christian with “only slab left”™ including a close fiiend who died as a tesult of the
.lmrrica'ne, Mr. 8lim Wagner.

On the morning after the burricane Camitle hit the Mississippi Gulf Coast, | was
eontacted by the Manager of the General Electric Company and | was asked to inspect the
damage to the Gulf Coast area including the NASA Test Facilities. 1 was granted special
permission to access the then restricted area and [ witnessed first hand and evaluated the
destruction and resulting damages from the hirricane,

Ever since that day, | have dedicated part of my professional education and activities to
study the interaction between hurricanes’ high velocity winds and stractures.

For the past sixteen years, I have concentrated my full time research efforts working on
simulating in the laboratory hurricane wind forces on structures. This effort was finally
successful for the first time ever in 2005, and the on-going research af the present time is
dedicated to advance the knowledge and the state-of-the-art on this topie, see Exhibit 1, attached.
‘Several publications on this topic are already available, and the work on this subject is quoted in
Tecent presentations and publications by several wind enginsering experts on the national and
interitational scene, see Exhibit 2, references 1,2,3.4.

3.0 Forces from High Velocity Wind and Structures

Hurricanes are wind driven events coupled with variations in barometric pressure
differentials. As a result of hurricanes, high velocity turbulent air flow is generated. This
unsteady flow of air causes severe pressure differentials on structures leading to high loading
forces and potentially catastrophic structural failures.

Wind forces are translated to pressures per unit exposed surface areas that have dynamic
variable effects on structures. Wind produces direct pressures on structures when these
structures block the natural flow of the high velocity air flow. Furthermore, these forces from
the wind flow increase significantly if this blockage tends to increase the air flow velocities.
Also, this high velocity air flow produces a vacuurn between the flow of wind streams and the
structure causing severe suction forces, see Figure 1, as presented in ASCE-7 for minimum
design loads. >*

L - Uplift forces on the roof and suction on the sides and leeward walls of the house are by
T far the most destructive forces because they generally exceed all other forces and cause
detachment to components from the structural framing. In our case in question, the Mcintosh

2z
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residence (house), these pressures acted on both the external and internal surfaces of the
envelope of the house, as it will be discussed later, see Figure 1.

A house or a building (structure) must be strong enough to insure overall adequacy of the
structure as a whole, and the adequacy of individual components that forms the envelope.
ASCE-7 covers the loading on structures accordingly and under thése two items: 1, Main Wind
Force Resisting System (MWFRS), and 2. Components and Cladding forces (C&C).

Main Wind Fures Relating Systom = Method 1 , h Lot o
Figure 6-3 1 Deilge Wind Pressures __
3 Aclosed Bulldings ; : Wﬁils & Roofs

L. Pressisses shown are applied o the hofizonta! snd venical projections, for e < B, a b= or 12 juost

! “ ind'_l}_é'iglj_r; i ) " by projections, for exposure B, 21 h=30 8.9, Im), for 2] 0. Adjusi o other
: ; :"he icad t:cmuhown s_hcli‘bc applied to Lach comer of the building in twm ay the refevence comer. (See Figure &4

4 - Lz b f‘; :zljic *mﬁb:dmal MW_Fl‘l,Sguse ¢ = 0° and locate the zone B/F, GrH boundary uf the mid-length of .!hc'huiidiﬁi,

5 +0ag cases | and 2 must be cherked for 266 < 8 £ 45°. Load case 2 &l 257 is provided only for interpoiation betwesn 25° o 30°.

Plus and minus signs signify Pressures acling toward and away from dhe projecied surfaces, respectively,

Figure 1. Direct inward, outward suction, and uplift pressupes in the direction of hi gh velocity wind on the McIntosh
Residence

3
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3.1 Main Wind Force Resisting System (MWFRS):

The main wind force resisting system is the structural system that provides the overall
integrily and framing stability of the envelope as a whole when the effects of wind forces are
applied to the entire structure. The MWFRS forms the load path that the winds follow to the
ground, The MWERS is expected to withstand all external and internal pressures, applied in one
or more combinations that produce the most severe forces in the system’s components, see
Figure 2. Adequacy of the MWFRS is necessary for the survivability of the structure.

i L 50, 1556, ) X A, 14066,
" s 2 = Q"Gﬁ} Y M L/

:;;; H = _' 149€, T L _
= “ A==
1t L :!

Ty 1466, S —
PLAN ELEVATION

GABLE, HIP ROOF

Figure 2. Main wind force resisting system (MWF R8) external and internal pressures as per ASCE-7

Typical MWFRS configurations for horizontal and uplift load transfer can be found in
moment resistant structural framing. These frames are commorly used in a multistory or a single
structure. Load path is provided by the beam-column rigid connections. The two story,
Meclatosh house did not have moment-resisting structural framing but it had main simple and free
- to rotate framing all aiound, It was well built using classical wooden framing, roof trusses, and

" ‘plywood roofing with asphaltic shingles. The integrity of the framing and the good
‘workmanship of the structural framing for this house in particular were evident from the field
inspection of the house after the hurricane.

In the absence of moment-resisting integrated connections in the frames, then the
structure must depend on braced frames such as trusses and shear walls, external and internal
partitions as diaphragms, or the roof itself to provide structural stability. In limited special cases,
the corner panels in a single story framing of a house, if well designed and anchored, could
provide the lateral bracing to secure structural stability. The Mcintosh residence did not have x-
bracings-or shear walls. This approach is seldom used in wood framing to a house, but
commonly used in metal framing and in multi-story buildings. However, the Mcintosh residence
did have external solid columns and internal partitions. The external walls for the McIntosh
house are extremely weak structurally by the fact that they are almost transparent with excessive
lines of windows. Such glass windows are known to be subject to initial failure by instantaneous

4
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high direct pressures and breakage by flying debris. The main columns in the MeIntosh house
framing are fairly solid and this is good for the structural stability of the house, The internal
partitions are définitely not designed as shear wall diaphragms in this house. The only good
structural cross-framing lefl in the Mclntosh residence is the roof. This is the easiest part in suych
a-residential house to get uplifted because of the extremely high suction forces created by the
vacuur from the high velocity lines of wind flow. Aj per the ASCE-7 for the design of
structures using minimum design loads from high velocity winds, the design is governed by the
corners of the roof becatise they are the most vulnerable zones to uplift wind forces in addition to
localized damages due to flying debris and falling trees, as it will be discussed Jater, see Fi gure 1,

The structural stability of the framing of the Mclntosh house was not fost during
hurricane Katrina, but the roof did get uplifted and clearly damaged at several locations and all
around the house envelope. This severe shingle damage, uplift, and loss of integrity was clearly
evident in the roof of this house and all around the neighborhood, see Figures 3, 4 and 5. Part of
the roof plywood sheets were uplifted and blown away te cause severe rain and wind danage to
the interior of the house. This roof damage is due to hi gh wind velocity and occurred most
definitely early in the timing of the hurricane history and way before any water surge occurred
an the ground level,

Figure 3. View of the damages to the roof taken from the front elevation of the MclIntosh Residence
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Figure 5. View of uplift damages and penetration of debris to the Mclatosh roof
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3.2 Components and Cladding (C&C) Forces on the Envelope Enclosure:

The components and cladding, as defined by the ASCE-7, are the individual components
that collectively enclose the house. They make up the envelope, The C&C components
including the roof eover transfer the wind loads from the exposed surfaces of the envelope to the
MWFRS.

C&C failure degrade the integrity and serviceability of the house, cause unacceptable
damage to the framing interior and to the contents. For example, loss of windows in a house
would not necessarily result in the collapse of the structure, but could prevent the house framing
from functioning as a stable structure. Failure in the C&C causes severe increase in the wind
pressure differentials from the high velocity winds. This is common in Wwooden residential
construction. The presence of excessive openings, windows and doors, in the envelope of the
Meclntosh house, that are highly susceptible to breakage by flying debris, made it casy to
speculate premature failure in C&C. Failure of the C&C is often, but not always, followed by
catastrophic structural failure of the MWFRS.>678

For this reason the C&C, as per ASCE-7 Specifications for Minimum design loads, is
subjected to higher pressures than the structure as a whale. But, this was fiot the case in the
Melntosh Residence because the envelope was very fragile to wind loading and considerably
weaker than the main framing, as it will be discussed and shown Tater on in the Report.

4.0 Wind Field from Huvricane Katrina at Biloxi, Mississippi

Katrina was a major hurricane when it madg landfall in Biloxi, Because it was also an
unusually large hurricane, the Mississippi Gulf Coast was exposed to hurricane-force winds for
many hours, including several hours before landfall. Katrina’s hurricane-force winds extended
120 miles from the storm center, and tropical storm-force winds. 230 miles outwards. Katrina
also maintained a large eye, thereby providing a large-area coverage of its most fierce winds.
Satellite images, National Weather S8ervice tadar, airborne radar (from the Hurricane Research
Division), dropsonde data, buoy data, and an Ingalls Shipyards’ anemometer provide intriguing
insight into the three-dimensional structure of the hurricane, But, due to field failures of some
critical instrumentations, the entire picture of the wind forces especially the extremely high
mstantaneous gust of wind loading was not recorded.

An outer-core band of strong thunderstorms from a second eyewall impacted the Biloxi area.
The strong winds also created a situation where potent wind gusts could occur in thunderstorms
and boundary layer turbulent eddies to create tornado like effects on localized areas. Structural
damages to many residential areas in the neighborhood to the Mclntosh residence are noted to
reflect this localized catastrophic failures known only to occur in severe wind vortices and
downbursts. National Weather Service radar data indicates many torniadoes, and satellite shows
mesovortices on the inner edge of the eyewall capable of extreme wind damage that were similar
to the damage caused by the mesovortices in Hurricane Andrew.
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- Eyewitness accounts of next door neighbors to the Melntoshes confirm wide spréad structural
~ failures before the water surge inundated the land and describe intense winds on the early
" morning of August 29. The affidavit of Ron and Linda Muclik, neighbors to Mr. Mcintosh, are
quoted in this regard.

An affidavit from Mr. George Sholl, director, Jackson County Emergency
Communieations District, tells of his observation of the wind speeds from anemometers mounted
on the Emergency Operations Center (EOC) building. Mr. Sholl states that the two anemometers
were professional type equipment and accurate to the best of his knowledge. He states thathe
observed the indicated wind speed from this equipment starting Sunday night, August 28, 2005
at 75 mph up to the early daylight hours-of Monday, August 29, 2005 at an indicated wind speed
of 137 mph. He states that shortly thereafter sections of the EOC building roof blew off'and he

- evacuated to the nearby courthoyse. He further reports that some personnel in the EOC building
. stayed for a short time after he left and observed the indicated wind speed at 140 mph. He

- further states that the anemometers’ tower blew down approximately 20 minutes after hé left and
“ no-more wind speed readings were possible. Mr. Sholl then states that the winds continued to
“increase after the tower blew down and he estimates that the winds must have béen over 150

p mph. He further states that the highest flood waters came later. The widespread wind damage is
likely due to the longevity of hurricane-force wind exposure, fierce wind gusts, tornadoes, and
mesovortices.

o This afﬁdayit- from Mr. George Sholl is confirnied and backed by Mr. Butch Loper, the
- dirgctor of the Civil Defense for Jackson County. Mr. Loper testified that a wind gust speed of
137 mph occurred between 8:00 a.m. and $:30 a.m.

B At the Mclntosh residence the sustained wind speed is estimated by the ADCIRC
. ‘Simulation at 100-110 mph with the 3-second gust wind to reach 120-130 mph.

‘5.0 Magnitude and Distribution of Wind Pressures:

Factors that determine the magnitude and distribution of high velocity wind forces, with
special reference and emphasis on the impact of these factors on the Mclntosh residence, are the
following:

Location: This is the single-greatest factor in determining wind effects. The Mclntosh residence
is in the coastal region with water front not too far from the house. The house is almost 4 miles
-~ inland from the sea shore but the adjacent Big Lake and the open waterfront most definitely

* . created a situation for wind flow to gain speed and momentum as compared to adjacent

- neighborhood houses. It is therefore expected to face greater wind damage from hurricane

- Katrina than houses further inland away from the water and on dry land locations,

Exposure: The McIntosh residence is in open land spaces, adjacent to a large body of water.
The effects of high velocity winds are not shielded or partially shielded by adjacent structures

8
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. and thus no unusual increase in design velocities is to be expected, exposure Category C as per
. ASCE 7-02 “Specifications for Minimum Design Loads.”

" “Topography: Mclntosh residence is on a relatively flat terrain and no special topographical
impact on design wind velocity is to be expected.

* Orientation to wind: The greatest wind effects and the most vulnerable direction on this house
. “are. probably from the south to southeast, that is at the time (he eye of hurricane Katrina hit the
~+ "Gulf Coast. The Mclntosh house has southeast-northwest orientation with windows over the
. wentire length of the front and back elevations. These windows created open enclosure of the
~entire house after failure of the glass due to wind suction forces and direct pressures coupled hy

-the impact-of flying debris, see Figures 6, 7, and 8 for before and afier the hurricane.

Structure: Wind effects increase with height above ground. The Mclntosh residence should feel
igher direct and suction wind effects on the roof and the front and back elevation walls. The
 corners of the roof plan will be subject to extreme uplift forces, with the overhang extension over
“+the-open front and back porcli areas of the roof experiencing added intensity of the uplift forces.

Shape: Wiid exerts inward pressure on the windward face of this liouse, outward suction on the
. leeward and side faces of the house and both inward pressure and outward suction on the roof
surfaces. The shape of the house dictates the acrodynamics of wind flow and the creation of
“catastrophic suction forces. The shape of the McIntosh house with extended window openings
~‘on the front and back elevations of the house will create an open alley for the high velocity wind
o travel through. A tunneling effect is created that ripped through the house from right to left

' "causing internal damages and inviting flying debris into the house. This open space allowed later
~ “on to be inundated by floating debris from the water surge.

- Natural period: Most wind contains turbulences (gusts), which causes periodic fluctuations in

he effect that the wind has on the structure, The Melntosh residence, whose natural periods are

-expected to be near the natural periods of the energy contained in the wind gusts should feel the

- effects of the wind more than other houses whose natural periods are not near those of the energy

_ - contained in the gusts. Buffeting is the effect of gusts on a building, and for the shape of this
~house it is expected to be severe due to its flexibility.

. Building importance: No special importance can be attached to the Mclntosh residence as
. defined in the referenced ASCE-7 standards.

" Design criteria: If houses are designed properly, then they are often designed for (wo risk
' eriterfa: 1, risk of failure of the structural framing, and 2. risk of disruption of function due to
* failure of components, serviceability. Strength design is based on the most severe wind effects
“that are relatively infrequent. Serviceability design is based on wind effects that occur more

. ~often, but which are less severe. The Mclritosh residence was most likely designed for strength
~ . but not for serviceability.
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A review of the post Katrina pictures taken by the home owner show very clearly the
sever destruction to the front and back elevations, detachment and displacement of the blown out
window, and cracking of the owtward walls and separation from the main house elevation due to
suction forces. The internal structure of the house was severely damaged by this open harsh
wind environment, and the open roof for rainwater (0 euter the attic and destroy the false ceiling
and the interior partitions of the house, see Figures 9 and 10. The damage to vegetation, trees, in
the yard of the house as a measure of wind forces can be seen in Figure 11.

Figure 8. Before and after showing the line of windows in the master ‘bedroam of the Mclntosh house.

10
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Figure 9. Damage to the iriterior false ceiling from rain water due to roof failure caused by wind.

Figure L1, Trees in the yard stripped and broken due to high wind velocity.

i1
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6.0 Hurricane Wind Forces and Structural Response

6.1 General: The fundamental measurement of the effect of hurricane wind forces on structures
© 18 wind speed. Wind speed is normally measured using anemometers that record the sustained
- speed. A typical wind speed plot recorded during a thundsistorm is shown in Figure 12. The
wind pressure at an average sustained wind speed at 65 mph for one hour is not a hurricane
foree, but fora 3 seconds gust, it is equivalent to a force of a hurricane wind speed of 110 mph,

Speed :
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100 Iﬁp“‘h T Emiﬂx L ST l‘
90 BPR L (G iy, wenee Ml Foe 10 miounes sveregisg
] H
65 mph | {1k - 11 V V ! ﬂ
L ] ‘E A ’i 9,‘v;,
LA
j’ _ _ o lheur 7

»
N 3.
Y \ Iy -

Figtire 12, Typical wind speed variati_on vs, lime from Ref. 6, see true miensured hurricane wind foading in
Figure 13 and in the Appendix.

6.2 Sustained Wind Speed: Only the eritical and documented sustained one minute wind speed
- at the time the hurricane impacted the structural framing of the buildings on the site will be
. addressed here.

For the design purposes of the structural framing of buildings, the structural designer will
be most interested in the 3-sccond gust wind speed as per the ASCE-7 specifications for the
requirements of minimum design wind loads.

12
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However, the assignment here is not the design process, but rather assessment of wind
forces, damages, causes, and modes of structural failures. Thus, to address the impact of wind
.- loading on the structures, it is vital and detrimental to-use the maximum gust wind speed that
. these structures will be required to respond to and to sustain. Based on the most recent research
- conducted at Mississippi State University, at the Kelly Cook Structural Wind Simulation
* Laboratory, it was established beyond any shadow of a doubt that stractures respond fully, 100%
of the time, to one second instantancous gust wind loading. Thus, to propetly address the
. structural behavior of the Melntosh résidence, the assessment must address the maximum one
- second wind gust rather than the 3 second wind pressure.

It is now well understood by all engineers working with wind loading on structures fhat
" the real wind pressures that dct on building surfaces can vary dramatically from place to place,
and from instant to instant. The spatial variation with a single surface on a building, say the roof,
is remarkable. For example, the peak suction, uplift, spatially averaged over an area 8 ft X 14 ft
- can vary by a factor of 4, or more, compared with the worst, peak, local suction acting at a point
" within the same area at the same time, for critical wind direction. Time variation of significance
“ 7 oceurs up to several cycles per second under real life hurricane wind conditions, These
coniditions are very significant and will be illustrated in more detail later under the discussion of
“wind tunnel testing.” Video recordings of the response of full scale true roofs to real life
instantaneous loading duplicating the footprint of hurricane Andrew (1992) confirined the
~ significanee of instantaneous loading. Those recordings were made recently by the writer 4t the
Kelly Gene Cook Wind Simulation Laboratory at MSU",

L The most significant change in the design specifications “Minimum Design Loads for
‘Buildings and Other Structures,” known as ASCE-7 was made in 1995. They introduced for the
. firsttime the 3-second gust wind speed instead of fastest-mile wind speeds. This change
- necessitated revisions of many factors. Figure 13 shows real life hurricane wind loading that
varies in time and space at the rate of several cycles per second, and the variation is extremely
unpredictable.

13
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Figure 13. Instantaneous uplift wind pressure vs. time in seconds for Hurricane Andrew (Florida, 1992)
(#18 and #25 are¢ two one square foot areas on a roof 6 fect apart)

The data in Figure 13 was collected and plotted at the rate of 20 (Hz), readings per
-second, of real life. The instantaneous peak uplift pressure on a flat roof can vary as much as
200 pounds per square foot for a sustained wind speed of [15 mph. It is important to note that
the unit dead load weight of a typical wooden roof similar to that built at the Mclntosh house is
about 13 pounds per square foot. Accordingly; the maximum instantaneous uplift wind loading
- at the flat corners is about 15 times the weight of the roof,

i4



"Case 1:06-cv-01080-LTS-RHW  Document 1297-3  Filed 09/02/2008 Page 15 of 31

7 It is also universally accepted now that the rate of change in tinie and space of true
. hurricane wind loading on structures is nonuniform and unsteady; that is, variable and dynamic.
.- Fatigue of anchorage details of the roof to the walls and to the basc boards of the house including
~ . the framing panels of roof and wall siding panels are severely tested urider high velocity winds.
" 'This known fact makes it extremely vital and necessary to inspect and retrofit all anchorage
_points-and econnections of the structural framing of the Mclntosh residence as an integral part of
‘any repair to protect it from future sudden failures under moderate thunderstorms or hurmicanes,

For design purposes, and for simplifying the complexity of wind loading in time and
pace, the ASCE-7, and alt other design standards, rely on average wind speed and loading. The
ge over 3 second wind speed has been selected by the ASCE-7, called 3-second gust, and

oading on panel areas in any structure are divided into zones in order to use uniform pressures,
-see Figures 1 and 2,

-6,3 Instantancous Gust Wind Speed at the Melntosh Site: The gust in hurricane winds are
sed by slow overturning of air as it travels at high velocity. The hurricane boundary layers
olls have been documented in every recent hurricane. Truck-based radats that usually follow
utricanes and tornadoes and record the wind speed in the hundreds of a second have provided
etailed footprints of loading spectrum including the boundary layer rolls of the wind that cause
e wind gusts. These gusts when they collide with structures cauge the unsteady nonuniform
/ind-pressures, The loading that tieeds to be considered in this assessment of damage is the one
econd gust based on the ability of the structures to respond to the changes in the unsteadiness. of
Toading. This loading is referred to here as the instantancous gust wind loading,

. 'The instantaneous wind gusts played an important role at the Meclntosh site by the fact
af the roof and all the windows and the structural framing got severe wind damage. Theentire
icture of the house shifted away and deflected from its original location causing separation
m encased brick columns and horizontal shear cracking was evident in these columns, see

e 14 for a typical failure. It is also a well known fact by alf wind engineering researchers
;_e’l'_ated studies as acknowledged by the ASCE-7, that the 3-second gust wind factors are
tween 20 to 30 percent higher than the one minute sustained wind speed. ASCE-7 uses the
three seconds gust. The instantaneous wind speed, one second gust, is another 20 to 30%. higher
than the three second gust wind speed. These instantaneous wind speeds are the cause of the
nitial wind failures in the envelope and uplift in roof shingles and cladding, The instantancous
‘wind speed at the Mclritosh house that needs to be used in the assessment of initial structural

.+ response based on 110 mph sustained wind speed is then equal to 160 —~ 180 mph.

15




w0 -Case 1:06-cv-01080-LTS-RHW  Document 1297-3  Filed 09/02/2008 Page 16 of 31

Figure 14. Horizontal shear cracking of column encasement and separation from the house envelope.

- /6,4 Rain water: All eyewitnesses and weather reports confirm that heavy squalls of rain
- "accompanied the gusty high velocity winds of hurricane Katrina. If the rain water is assumed to
. betransported by the wind, then the direct impact of this water against the structures, wallg and
o roofs, will be huge. Furthermore, if the impact of rain water is assumed fo be uniform and
" _steady, then the impact forces will be at least 800 times that of the wind assumiing that the water
-is traveling at the same velocity as the wind. The impact forces will be over twice that of the
- wind if the velocity of the water is only 10 mph, This logic is purely theoretical because it
- ‘agsumes that the rain water is traveling at a uniform mass, steady, and uniformly distributed, a
- “tsunami” effect. This is obviously wrong and an invalid assumption.

: But, if the rain water is considered to be carried by the wind as transported debris to
" impagt stractures, then this is a valid assumption and the impact forces are most definitely higher
 than those produced by the wind alone, The findings from wind tunnel testing and ASCE-7
. - specifications for minimum design loads are not adjusted accordingly for rain water. Thus, it is
. only fair to note that by intentionally ignoring the rain water in the instantaneous gust wind loads
18 a significant underestimate in the true instantaneocus direct loading impacting the envelope of
- the structure of the Mclntosh residence.
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7.0 TIMING OF HURRICANE, WIND AND WATER SURGE VERSUS STRUCTURAL,
DAMAGES

Tide gauges show tropical-storm force winds from hurricane Katrina arrived about three
(3) hours before significant flooding from the water rising or the water surge. Computer models,
~* National Weather Service radar, reconnaissance radar, dropsondes, surface observations at
~Ingalls Shipyard, buoy data including a nearby Dauphin Island CMAN station, tide gauge data,
~ - eyewitness accounts, newspaper reports, and videos show hurricane-force winds, tropical storm-
- force winds, and strong wind gusts occurred hours before the surge impacted the Beach
" Boulevard, Highway 90, at Biloxi, MS. The official Flurricane Research Division wind analysis
-+~ and experienced reputable local meteorology experts concur with this assessment, see Pat
* " Fitzpatrick Report.

_ Low lying coastal areas are always susceptible to water pressure as a result of rise in
“water level, This includes the forces resulting from the movement of water onto land while the
. area becomes inundated by the hurricane wind forces. In the-initial stages of a hurricane, land

¢ -yery near the coastline will be subjected to the impact of relatively large surface waves,

- "However, much of this energy is absorbed as the waves break in shallow water approaching fand.
o /A8 time progresses, rising water is pushed toward the shore by the force of the winds. Thus, the

“rise in the surface water level is again a wind driven event coupled by the reduced barometric
. :pressure within the eye of the hurricane that causes the rise in the water. This is known as the
-+ storny surge and mistakenly interpreted by some evaluators as a hydrostatic wall of water. This,
. in‘my opinion, is absolutely false, and unrelated to the physical mechanics of all around rising
~~water levels. The structural response to an active turbulent water level with a known directional
~ - wind fotce is minimal. Water from a storm surge riscs slowly initially at the rate of 2-3 feet per
hour, and then at a higher rate, 1.0 inch per minute, as the wind increases in velocity.

A team of experts quoted and stated in a very recent publication the following:

B “Storm surge does not occur as a wall of onrushing water like the Indonesian Tsurnami;
_however, large wind-generated waves moving on top of the surging waters miay create the
_impression of a tsunami-like effect, and the force of those waves may be responsible for great
- d_amage;”m The emphasis by underlining the word “not” is added here. The unfortunate mistake
_ . made by most assessments of hurricane damages after a water surge is the isolation of rising
. water with aggressive wave action, if the surge is in open waters, from the high velacity wind
- forces that are driving the water surge.

The water rise during hurricane Katrina lasted several hours and affected about 100 miles
- -of coastline. The peak wind speed generally preceded the peak surge, as expected, and for
- hurricane Katrina, this lag time has been estimated by most moteorological rescarches and
- éxperts to vary between 2-3 hours for the Mclntosh site, see Figure 15,

17



‘. ." - Case 1:06-cv-01080-LTS-RHW  Document 1297-3  Filed 09/02/2008 Page 18 of 31

LW '
sol Tl gom, qu-"F5
a0 g o B 1t
ot ¥

ﬂ"”iag.,. P ...;#-uf
--m in,'a g !'nu‘ﬁ&

N
2
ny
s
g

BT
E T
i

Eoa
i

Eo
o]
——
—
e

Sxdp-Linpsos Huricane Sogl

_ :Wodaled Wind Spoed (mph)
Predicted Water Elevation above MSL. !

B i TS BRE S S SIS SRRV PN PR R B S S R :
8 6 i B8 29 & 12 6 % 8 1
- August Dates {CO7)

it

Protosnnery ottt Shoros Suive Howds sty

FFigure 15. Wind speed and water surge elevation vs, time for Biloxi, MS (Reference 11)

Sl In order to cause structural damage to existing buildings in a storni surge there must be
- significant differential pressure applied by the water. It is well accepted that water surge is.a
" slow rising water at a maximum rate of less than one inch per minute and causes severe flooding
7 around and inside residential homes. Water surge is a serious threat to the building’s curtain
o Cwalls, interior partitions, and contents of a residential house if the house is severely inundated by
-2 othe water surge, However, damages from water surge are usually oceurring after the peak high
- pressure diffetentials from winds have passed through the house. To evaluate the total water
surge as a hydrostatic pressure behind a wall barrier is a fatal error by any engineer. For the
Mclntosh residence the water surge exceeded the ground level around the house. The back porch
- of the house itself was raised 4 feet above ground, and the water surge at its peak reached 2-3
-~ feet above the ground slab Jevel. The Mclntosh residence is 4 miles away from the sea shore,
~ and the Big Lake water front is a confined water with a restrained openings to the [berville Bay.
- Thus, there are physical restrictions on water velocity and transportation with no wave action
~other than localized turbulence from the wind forces that were impacting the McIntosh residence
at that same time.
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But, in my opinion, since the water surge occurred three hours after the collision of the
damaging sustained peak high velocity wind forces with the Melntosh residence, then this lcaves
no justification whatsoever for the water surge to be blamed to have caused any structural
damage to the wall framing and the envelope of the house.

This opinion is also shared by the document “Is it Wind? Or is it Water?” prepared jointly

by the Civil Engineering Department of the George Washington University, Washington, D.C.;
~the National Committee on Property Insurance (NCPI); the National Flood Insurance Program
- (NFIP); the Property Claims Services (PCS); the Property Loss Research Bureau (PLRB); State
- Farm Insurance Companies; and the Federal Insurance Administration (F1A) of the Federal
-+ Emergency Management Agency (FEMA), The purpose of this working document is that an
- -adjuster can carry it with him or her when visiting the site of a disaster to help him evaluate site
-~ damages. This docoment is also aimed at providing technical information to assist property
- insurance claim adjusters in making determinations as to whether losses sustained to properties

- .as'a result of a hurricane or severe storm were caused by wind ot water.

o The following section in this report is a direct quote from the above noted insurance

- endorsed publication. Tt is presented here because it fits ¢xactly the situation at the Meclntosh
‘residence and the resulting siructural damages (this document is not copyrighted and permission
is given to copy or quote from it):

T~
by

Figure 16. the FEAblica_t_ion

* Knowing the power of wind as compared to the power of water can help one determine
what caused the damage.

» At 40 miles per hour, wind can exert an effect of about seven (7) pounds of pressure per
square foot. At 60 miles per hour, the pressure increases to about 15 pounds per square
Joot.

* A wind of 100 miles per hour can exert an effective pressure of over 40 pounds per
square foot on a building. Further, winds passing over and around a building can
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develop negative or “pulling” pressure in addition to the “pushing” pressure. See
Figure 4. I (Figure 16 above).

» The average wooden roaf is built to sustain a weight of about 30 pounds per square fool.
Thus, if a roof is fairly well construcied, winds of approximately 80 miles per howr would
be necessary to canse considerable damage,

s [fwindows on the windward wall were open or broken, the pressure within the building
would increase and push even harder fiom the inside out. See F igure 4.2 (Figure 17

below).
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Figure 18. This figure is reproduced from the FEMA publication

* The pressure on the outside of the roof and leeward and side walls is negative, or pulling.
This combination can be enough to lift off an entire roof, especiully under hurricane wind
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Jorce conditions. See Figure 4.3 (Figure 18 above). Inexpensive, galvanized straps can
be used to tie the roof to the wall and thus reduce damage. Proper nailing of walls is
required to prevent their removal by suction forces. Refer to the FEMA Coastal
Construction Manual for additional construction details. _

*  The power of wind can also be devastating to the landscape, As shown in Figure 4.4
(Figure 19 below), trees snapped off"at a high level, bent, or uprooted are indicative of
wind damage,

* Sometimes a documented canvas in the area and talking to clean-up crews and
eyewitnesses will give some special insight about the conditions during and after the
storm that would help an adjuster determine the cause of damage.

F'fé'ure 20. This figure is reproduced from the EEMA publication

*  This house suffered extensive roof’ damage caused by wind. The wind damage left
holes in the roof, allowing rain to enter. From this view theve is no evidence of
damage fiom water, byt read on, (see Figure 20 above).
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Figure 21, This figure is reproduced froms the FEMA publication

*  This Is an interior look at the house in Figure 7,1, (see Figure 21). Notice the
ceiling damage caused by water that came through the wind-created holes. This
evidence, together with the evidence in Figure 7.1, (see Figure 21), clearly
established wind damage for both the interior and exterior.

¢ Remember, water coming in through the roof probably caused damage to the
plasterboard and ceiling. This would be covered under the wind policy.

“~/8.0 WIND TUNNEL TESTING

e Several attempts in real life have been made to capture the response of low rise buildings
" to hurricane wind loading, All of these attempts to date have either failed completely or
©.:registered only marginal success. The only valid and eurrently available testing has been the use
.- of boundary layer wind tunnel testing. In such tests, almost all of the major variables that
" influence the magnitude and disttibution of wind pressures are duplicated; namely, location,
e -____e"zj;p_o_surc, fopography, and wind orientation. However, only scaled miniature models of the
- buildings can be used, 1/50 scale. Therefore, the true characteristics of building framing and
" materials used for construction and the details of the connections are lost in the models.

- Data from boundary layer tunriel testing is collected using over a hundred pressure cells
. spaced at 6 to 12 ins. apart and at a rate of at least 20 (Hz) cycles per second, see Figure 13, All
- building codes, including ASCE-7, are based in part on the findings from boundary fayer wind

- tunnel testing among other research data. The unsteady nonuniform pressures of real life are
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simplified in the codes into static uniform loads over designated and well defined zones in any
- panel, wall or roof. Therefore, the loadings from ASCE-7, or any other building code, ate not
* the true loadings of hurricane wind pressures, But rather siimplifications of a very complex
problem. This is the only thing that we have available for design at the present time. But, as we
- - experience more hurticanes in tinie and with the current applications of advanced fechnologies,
*these codes or standards will be changing in the future,

: It is important to note here that the ASCE-7 specifications have consistently and
“significantly increased the hurricane wind pressures on structures for the Mississippi Gulf Coast
over the past twelve years,

- 9.0 STRUCTURAL LABORATORY TESTING

: Present structural testing in the laboratory for the fesponse to high velocity wind pressure
- toading can be found for individual components (C&C) of housing construction. Since hurricane
- loadings are caused by pressure differentials, the present testing in the laboratory uses this same
~ "+ procedure. The most used specifications in this regard are the ASTM ~ E 1592 “Standard Test
- Method for Structural Performarice of Sheet Metal Roof and Siding Systems by Uniform Static
"+~ Air Pressure Difference” and ASTM ~ E 330 “Standard ‘Test Method for Structural Performance
o of Exterior Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure
-+ Difference.”® ‘These are relatively new tests, 10-12 years old, and they have been éxcessively
. used only during the past 5-6 years. The air pressure difference procedure can be either direct
" pressure or suction uplift pressure. Both of these laboratory tests use uniférm static load
- application, contrary to the nonuniform unsteady loading from high velocity winds in real life.

SR Tests performed using air pressure difference has confirmed that almost all procedures
- and techniques used in the past for placing roofing and siding materials, fixing windows, doors,
- ~cuftain walls, etc. have been found to be marginal, if not inadequate.g’m. [mpressive
©+ . . improvements have been made especially after hurricane Andrew and the rigid requirements for
" testing by the State of Florida. The construction procedure and techniques for building wood

“houses over the past five years, in this regard, have improved tmpressively.

The reason this subject matter is discussed here is to show that laboratory testing using
= pressure differential to simulate wind loading on windows, doors, skylights, and curtain walls
- has already captured the ASTM requirements for future designs. Failures of these C&C
~ elements due to wind are very common and the Mclntosh residence is no exception,
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10.0 COST ESTIMATE OF STRUCTURAL REPAIRS

it is difficult to estimate the additional cost for the structural repairs that iieed to be done
following a detailed structural inspection to e Meintosh house, Howaever, it iy expected that the
existing anchorage mechanisins that were definitely compromised by the dynsmic unsteady wind
loading will require to be relnstated i not up-graided and reirofitted. The cost of engineering
inspection, review, design and supervision of the swork that needs to be done at cosi-phus basts
fur this kind of viructural work is left to professionu appraisls in Mg Geld.

L0 SUMMARY AND CONCLUSIONS

La my vpinion, the folfowing summary asd conclusions based on the faots prusented can
be made:

I. The Mcintosh residence was subjecied 1o a sustained wind velocity of af feast 110-115 raph
during hurricans Katring, and for an extended period of time. This sustained wind velocity with
hedvy down pouring rain tasted for at least three hours before the bund was inundated by the
waler surge.

2: The 3esecond wind gust, as defived by the ASCE-7 10 he used for desipn purposes, reached at
least 120-130 mph. This wind speed nceds 10 be addressed when ¢hecking the current steactural
status of the hoose for repuir and retrofitting as needed.

3 The Mclntosh residence suffered extensive reof danige eaused by the wind fo conipromise

its integrity. The dumage left large holes in the roof for an oper exposure to the endosure of the

- house that caused severs dumage to the interior of the house. Glass windows that were preseit
over the full Tefl and right elevations of the house were also compromised. The howse interior
was severely damaged due to the rin water from the root and due to the wiskl,

4. In sumnsary, the structural integrity of the Mol ntash huuse was compromised for both the
exterior and interior by the high velocity winds of hurricane Katring and extensive repair and
retrotitting will be needed 1o retain its origing! status and structural stremysth.

Submitted by,

R Ralph Sindd, PhD. PE.F. ASCE
Professor of Civil & Eavironmental Frgineerihg -
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Appendix

TABLES OF TRANSFER OF WIND VELOCITY IN MILES PER HOUR TO UNIFORM
PRESSURE IN POUNDS PER SQUARE FOOT (ASCE 7~ 02)
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Exhibit 1

The Department of Civil Engineering at Mississippi State University announced the
success of simulating true hurricane uplift wind forces on a metal roof in the laboratory.
The footprint of hurricans Andrew (Florida, 1992) from the University of Western
Ontario Boundary Layer Wind Tunnel was used in the simulation. The accuracy of the
simulation was verified by Dr. Eric Ho from the UWO, Canada. The test set-up and
work on the simulation was envisioned and divected by Dr. Ralph Sinno, Professor of
Civil Engineering at MSU.
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M5U  Civil Engincering Department

Kelly Gene Cook Wind Simudation Laboratory

Andrew Hurricanc Wind Loading
at 110 mph Is Stmulated
Successfully in the Laboratory
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'( omputer Controlled B lmtl()mdgnutm Uph{[
Toading Is Applied on Rools of Mectal
Buildimgs.

"l‘his 15 the First Time Fver, this Simulation in
“Time, Space, and Correlation Cocefficients 1s
Attempted and Done Successfully in the
Laboratory.

T

lleh Further Rescarch Hazard Mitigation of
!Damd% duce to Truc Hurricane Wind Loading
’ on Mctal Roofs Is Now Feasible.
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Trapezoidal Roof : 24" Panel - 24 gauge
Wind Speed = 110 mph
Maguet # 21

2804 - :
— Hurricane data

20 fommoe ] Test data

200 4+

120 -~

Force (ibs)

404

Time (secs)
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