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Abstract

Buckling restrained braces (BRBs) show an increasing popularity in modern designs due to their
high ductility capacity over conventional bracHen-linear tests on isolated BRBs have shown
the symmetrical hysteresis properties of BRBs with roughly equal ultimate forces in both
compression and tension. Further rese&deededn the behavior of BRBs in braced frames
and the systertevel behavioiof thebuckling restrained brace franBRBF) system. This paper
will investigatethe effect othe stiffness anatonfiguration of BREB for BRBF system with

different heighs. This paper focieson the behavior ahreestoryandsix-storyBRBF systems

with normal yield length and shortened yield length BRBs for a chevron and single diagonal
configurationdesigned foL.os Angeles, CA and Riverside, CBAP2000[CSI] and Perform 3D
[CSI] were used for design and analysis of the models. Ground motionsubesistudy are

scaled neafield and farfield motiors with a 2 percentprobability of exceedance in 50 years.

The goal of the research isewaluatethe inelastic demands of the BRBs and the behavior of the

BRBF system#nduced by earthquakes and thagrovidefurther understanding of the BRBs
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Chapter 1introduction

1.1 Motivation for theResearch

The concentribraced frame (CBF) systeisia traditional seismic resistant system. In
past earthquakes, thbgveshown their disadvantagedue tothe limited capacity of ductility of
those structures. Conventional braces buckle when corephebgch shows an asymmetric
pattern in the hysteric loops and makes those bratatively limitedin theenergy disipaion
ability of the braces. The buckling restrained brace frame (BRBF), an advanced type of braced
frame system, asdeveloped based on the CBF system. Conventional braces are replaced by
buckling restrained braces (BRBBRBs have a symmetrical full hysteresisedo the ability to
yield in compression because the yielding core is confinexicyicrete filled tube. The
popularity of BRBs areurrently on the risewhich leads to more research interest in the

propertesand behavior of the BRBs.

Research omelastic behavior and ductilitgapacityof BRB components and
subassemids have beemronducted by previous researchietie, 2005] More attention \&as
drawn to the systetievel behavior of the BRBF systeas the codes defining design
requirements have praggsed and changethus, further research on the performance of BRBs
is neededHowever, analytical data of seismic simulation of BRBkmited. As a lateral force
resistng system, the performanead ductility demandsf BRBs under strong earthquakes

records are of particular interest



1.2 Scope of work

The purpose of thiszsearchs to conduct further study on the behavior of BRBs trel
BRBF system. This paper fo@son seismiaonlineartime-historyanalysisof behavior of
BRBF structureswith different heighs, which aréoraced by BRBSlifferentin configuration and
design.Thus,threestoryandsix-stay BRBF buildings were designed and numerical models
were built for timehistory analysis. All the prototype structures were designed to atettin
eitherLos Angeles, CAor Riverside, CA. To conduct the comparison, BRBsusm&din two
configurations, chevron and single diagonal. Considering the effect of structural stiffness, BRB
were also designed with a shortened yield length and the BR&Em vasdesigned with an
importarce factor of 1.5. The designagbased on ASCE-10[ASCE, 201Q using SAP2000
[CSI, 2011]. Numerical modeling and time history anaysvere conducted using Perform 3D

[CSI, 201]. BRB modeling parameters were providgdCoreBrace. LC.

Dynamicanalysesverecompletedwith scaled ground motion suites. Ductility demands
of BRBs were studied and compared basethervariousstructural parametersthe primary
performance metrics of interest included brace ductility aeinbrace force demand, and story

drift. Several other performance metrics are also reported and discussed.



1.3 Organization of thesis

Chapter 1 is the introduction of this papéth the motivation of the research and scope

of the work

Chapter Zorovidesthe literature review opreviousstudesof BRBs andhe BRBF

systemPrevious research anodeling of BRBs is also presented.

Chapter3 provides the parameteo$ the prototype buildingand the designoefficients
Desigrs of thethreestoryandsix-storybuildings are presentedh& modelingand analysis
procedureof the structures using SAP2000 and Performa@®introduced. Scaled ground

motion suites are also listed.

Chapter 4 presents the nbneartime historydata result®f all the moded analyzed
previously.Casestudyanalysis of a selected recaspresented and discuss&hatistical
analysis othe resultdor theground motion suiteis conducted. Differencan behavior and

ductility demand of BRBs in different BRBF systewnfigurationsarediscussd

Chapter 5s the conclusion of thighesis Summary othe researchonclusions are

presenteé@nd recommendation for further research are listed



Chapter 2 Literature Review

2.1 Introduction of BRBs

Sinceconcentridbracesshows disadvantages when it buckles in compression, a new
concept of brace was developed, by simply restrgitihe buckling behavior of the brace. The
steel core can deform and yield in compressionauitbuckling This property gives BR8
more ductilityand energy dissipating capacity. Figur& 8hows the difference betweetypical

BRB hysteresis andtgpical conventional brace hysteresis [Sab&001].

Pcr

Buckling-Restrained Brace Buckling Brace

Figure 2-1: Comparison of BRB Hysteresis and Conventinal Brace Hysteresis [Sabelli
2001]

Thefirst research on BRBs was conducted by Yoshifashino, 1971] Two speanens
were tested wer cyclicload. Both specimens consisted of a steel plate and a reinforced concrete
panel casing. In ongpecimenthe steel plate was debonded form the concrete casing and the
other one is not. The results showed that the specimeradéhonded steelate showed more
deformationcapacityand dissipated more energy. Further reseadthen conducted by

4



WakabayashiWakabayashil973]to verify the advantages of debondihg steel plate fronthe
concrete casing. Results showed it was necessary todiéh® steel plate from the concrete
casing to provide more ductility capacity. Thesl tothe configuration of the BRBs in modern

days, with steel core itself taking axial force @helcasing tube providing confinement.

(a) (b) (c

) (d)
(€) (f) (9) (h)

(i) (1) (k)

()
Figure 2-2: Cross-sections of BRBs Proposed by Previous
Researchers [Xie, 2004]

Several researchers have preg various crossection shapes of the BRBs. A review

made by Xie showed them as follows in Figur2 Xie, 2004]:
(a) Steel plate encased byntarinfilled steel tube [Weanabe 1988];
(b) I-shape steel brace enclosed by reinforced concrete [NE9@8];
(c) Cruciform steel brace enclosed by sti#e¢r reinforced concrete [Mas&995];

(d) Brace encased by baibnnected precast concrete panels [InA983];

5



(e) Wide-flange steel encased in steel tube [SuzL@®4];

(N One inner circular steel tulecased by another exterior circular steel tube [Kuwahara

and Tadal993];

(g)Steel plate encased by square steel tube [KarhB&v];

(h) Cruciform steel brace encased by square steel tube [Shib®iQd];
() I-shape steel brace encased by squaretsitae[Usami2001];

(j) Steel plate enclosed by babnnected steel plates [IsQ@901];

(k) Cruciform steel brace enclosed by four steel tubes [NariRag0];

(I) Double T-shape steel enclosed by four steel tubes [PO&2].

BOttom ’"All ’IIB" >ll(:ll ’"Bll ’IIAII Top
’"A" ’"B" >"C" ’HBII ‘IIAII
typ >~ [ - T 7
e —
Plan
Plate
Mortar Mortar
I HSS ~ /< "\ HSS Q
Plat _/ Plate w Plate
- Bond- Bond-
preventing preventing
layer layer
Section "A-A" Section "B-B" Section "C-C"
Core Projection Transition Segment Yielding Segment

Figure 2-3: Details of a Typical BRB [Tremblay, 1999]



In modern US, SeismiProvision for Structural Steel Buildings [AIS2010] introduced
a typical configuration of BRB (courtesy of R. Tremblay). This typical configuration of BRB is
shown in Figure B. As carbesea, a BRB includes two parts, steel core and confining steel

tube. Figure 24 shows a schematic of a BR®m a differentperspectivgFahnestock2006].

(a)

\\ -
— Steel Tube

E m
\

\ Concrete

h- Steel Core

(b)

. Yielding

Region f
N I-'.Iai'ti{.‘ Elastic |
Region Region

Figure 2-4: Schematic of a BRB: (a) a Complete BRB; (b) the Stee
Core [Fahnestock, 2006]



2.2 Research on Component BRBs

A seriesof testing on the inelastic behavior of BRBasgonducted in the past few years.
WatanabdWatanabg1998] tested five BRB specimens in Japan. Those BRBs had the same
yielding core but different size stemicasingube. Crossections of the specimens are shomv
Figure 25. The specimens were distinguished by the ratio of Euler buckling lepdf(the $eel
tube to the yield force (B of the steel core. This ratio varied from 0.55 to 3B tothe
different tube sizes. The specimens were testedeight load cyclesip toa final deformation
corresponding to a 2% story drift. FiguréZhows the $eup of the test. The results

demonstrated the stable hysteresis characteristied®RBs in Figure Z [Fujimoto,199Q.

~~ Forming of Polystyrol
Vinyl/Mastic Tape

; QUW
[(F150X150x4.5 No.2 [J =
No.1 150X 150X 4. . -150<100X4.5 No.4 [FI50XT75X4.
No.3 [J-150X100%3.2 Ng.S |:|~150><%x3.g

Figure 2-5: Crosssection of the Watanabe BRESpecimens [Watanabe, 1998]
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Figure 2-7: HysteresisL oops of theSpecimen 1 and 2 in the Watanabe Test [Wanabe, 1998]

Three largescale BRBs wittapproximate yieldindorces of 270, 360, 470 kips were
testedat theUniversity of California aBerkeley. Resultt Figure 28 showed that the
hysteresis behavior of BRBs predidable. In addition, an approximately 10% higher

compressive force than tensile force during the SAC Basic Load History were gDiawky

2000].
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Figure 2-8: Hysteresis Behavior of Brace Specimen 2 during Basic Loading History [Clark, 2000]

Six full-scale BRBspecimens with flashape and cruciform steel core were testeitie
University of California at San Dieg&igure 29 shows the test sep. BRBs were provided by
CoreBrace. Results showed that all the BRBs had geddrmance under standd@hding
protocol and hysteresis behavior was stable before fracture lavdeycle fatigue testingThe
BRBs showed a cumulative inelastic axial deformatatio of 1025 on average with a range of
600 to 1400 for all the tested specimens [Mer203]. Another st of eight fultlscale BRBs
provide by Star Seismic were also tested by Merritt in 2003. Similar good performance was
found. Two specimens with relatively smaller yielding adractured in the lowcycle fatigue
test showing a cumulative ductility demamid600 and 900 [Merritt2003]. Those tests were

based on the draft provision recommendatiftor BRB desigiSEAOC 2001].
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Figure 2-9: Setup of the Test [Merritt, 2003]

Another four fultscaletest specimens @&RBs provided by CoreBrace wetempleted

in 2006at theUniversity of California aSan Diego, based on acceptance criteria of the AISC

seismic ProvisioiAISC, 2005 and FEMA450[FEMA, 2003. All the specimens performed

well without fracture. Braces were able to take an end rotation of 0.031 radians. The test results

showed a cumulatévductility demand from 600 to 1200, which is significantly larger than the

requirement of ABC seismic provisioa[Newell, 2006]

Five BRB specimens were tested in University of California at Berkeley from 1999 to

2000.Figure 210 shows the test sap. Results ofow cycle tess showed stable hysteresis

behavior of the BRBs and exhibited more cycles than expeResililts of the cumulative

11



ductility demand are shown Table 21. Results of [@signBads Earthquaké€DBE) level
tesing showed a maximumrace strain of 1.38%. Noticeably, the effect of the flexibility of the

connection on the deformation of BRBs wamimal[Black, 20Q2].

Table 2-1: Cumulative Plastic Ductility of the Tests at UC Berkeley [Black2002]

maximum cumulative

specimen test description ductility ductility total
UC Davis Plant and Environmental Science Building (Spring 1999)
991 sac basic .Ioadlng history 10.0 243.5 323.8
sac near #d protocol 20.0 80.3
99.2 sac basic Ioa.ldlng history 10.0 243.5 879
low cycle fatigue tests 10.0 636.5
sac basic loading history 10.0 243.5
99-3 displacement derived from Sylmar motion 2.35 8.6 278.7
displacement derived from El Centro motion 8.30 26.6
Kaiser Santa Clara Medical Center (Fall 2000)
00-11 OSHPD bracg loading history 15.0 345.4 1045
Low cycle fatigue test 6.7 699.6
OSHPD brace loading history 15.0 345.4
0022 | Record derived from design basis earthquake 3.49 54.3 537.7
Record derived from upper bound earthquake 7.26 138

12




Figure 2-10: View of the Test Seup at University of California Berkeley [Black, 2002]
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2.3 Research o8ystemlevel Behavior of BRBs

Significantresearch wsconducted on the progg and behavior of single BRB®&hile
research focused on the behavior of BRBs in a BRBF system and the-gygtébehaviois

limited [Fahnestock2006].

Three large scale tests on BRB subassesitdsts were conducted theUniversity of
California at Berkeley. A two story partial BRB frame with chevron and single diagonal braced
configuratiors weretested withlateral force applied at the second stdilgure 211 showsthe
setup of the test. Results showed BRBs performed well in all the tests with stable hysteresis
loops. No apparent differeree/ere shown between chevron and single diagonal configurations.
Remarkably, the brace strength could be pedgiestimated by uniaxial test data. FiguwE22
shows the hysteresis loop oftestmbed i n Ai kends research. I n
showed an approximate ductility of 15 and an approximate cumulative ductility of 326
corresponding to a 2% stodyift deformation. Additional attentionasdrawn to the connections
because the columns experienced significant flexure and shear yidltigigeams and gusset

plates also experienced yielding at the connectibtahin, 2004.
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Figure 2-11: Test Setup for BRB Specimens (Left: Test for Specimen No. 1; Right: Test for
Specimen No. 2 and 3)Nlahin, 2004
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Figure 2-12: HysteresisLoop of Test 1 [Mahin, 2004

Threestory and sixatory buildings with chevron braced BRBs were designed and 2D
models extracted from those buildings were analyZzid.elevation of the 2D models is shown
in Figure 213. Those prototypes framegerelocated in Los Angeles, CA. Ground motions were
scaled tawo suites One ha®% chance of exceedance in 50 yearsthadther had 0%

chanceof exceedance in 50 yeaResults of story drift and ductility demand consistfigwo
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parts were presented: (a) maximum value of individual ground motion; (b) stdtregan and
standard deviation for the suite of ground mottatistical results are shown in Tabl@ 2
Figure 214 shows the BRB hysteresis loops otsigry chevron model subjected to records
LA20. Comparison of results of behavior between CBF sysiad BRBF system were

presented [Sabell200].

Table 2-2: Maximum Response Quantities for BRBF [Sabel|i2001]

Model Properties Maximum Response Quantities for Ground Motion Suite
e
G 2
ke 2> =
S = 5
77 S a
+ Q L
= 5 3 @
5 £ = & 5
— = = © — (2]
v = ) = B o0 o
3 T £ e e £ 2
S G .2 S S c S ©
© S c© £ a S £ =)
o N c S < 7] = < S
o @© Lo © 0] o © S
= T =0 = o ) = )
u 1.4 0.5 0.8 9.7 39
0,
3 story chevron | 10% 5+ G 21 1.0 11 13.6 63
. m 16 0.7 1.0 10.7 83
6 story chevron | 10% &+ G 2.2 1.1 1.4 145 135
u 1.0 0.4 0.6 6.6 45
0,
6 story chevron | 50% S+ 0 12 05 0.9 8.2 71
o vl 4.5 2.2 3.0 17.4 139
6 story chevron | 2% S5+ 0 6.6 3.2 4.6 25.1 185
. U 2.5 1.1 1.8 14.6 95
6 story chevron | Near Field 570 20 55 59 50.6 157
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Figure 2-13: Elevation of Three & Six-Story Models [Sabelli, 2001]

a @
; 12@ I eh 12m [ .
5 om[—] 3 < ol ] .
, sm— { : . smi—| 5§ :
o 30 i 3m [ 7
N K
5 -30 : 5 -30
-@0 : - @0 :
o ] : - @0
T1D00s 0ols 0005 Q005 005 0025 1G5 —o01s -oms Q0 005 oms
StryDr SoryDrid
T r
a a
s 1@ & 12m
B [ h [ .
g o T 5 am :c.
sol—| 4 sof—| 3 -
¥ ¥ 7
s / i iﬂfﬁff /]
e 0 / . 'l /AN
t t
5 -0 5 -30 !
-@0 : - @0
o ] ! - @0 !
1200 005 0005 0005 005 oS 13805 o005 -oms  00e 005 oms
StryDrE SoryDrd
T r
a a
= 1o | = 120 |
: T
g 9@ [ g 9O o
M 0 e /
y 2 2 ] y o) 1 TN T
T Sm— r 3|I|_
o 4 r’{ s, }} /
T t
5 T30 " L; s -3 ' fn"
“&0 - @0 A
~wo : -0 —
12005 o015 100G 0005 0055 oms 13005 o055 006 w005 omis oS

Sty Dif Sty Drif
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A full scalethreestory3-bay BRBF with concrete filled tube (CFEdlumns were tested
with two earthquake records, 1999 @hi and 1989 Loma Prieta, scaled to DBE arakivhum
Considerecearthquake (MCE)evels.Figure 215 shows the prototype and the dimensions of
the CFT/BRB frameAnalytical models were run prior the experimental test. The tessults
showedthat theBRBs performed well without failure during the tests. It was also found that
BRBscarried about 80% of the story sheareach story before yielding. The test results
validated the energy dissipatioapacity of BRBsat different earthquake levels. In the teshe
BRBs showed aumulative ductilitydemandrom 250 to 350, which wasmalkr than that in
component tests. The maximum ductility demands of the BRBs in DBE and MCE level were 5.0
and 10.0 repectively. Noticealyl the maximum ductility of the BRBs in this test appeared at the
second story and BRBs at the second and third story experienced more cumulative deformation
than thosen the first story A summary of the cumulative ductility demantitbe test is shown

in Table 23 [Tsali, 2008]
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Figure 2-15: Prototype and Dimensions of thé-ull Scale CFT/BRB Frame [Tsai, 2008]
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Table23:Cumul ative Ductility Deman2008lof BRBSs

Testat 50% in | Testat 10% in | Test at 2% in 50 After Cyclic

50 years hazard| 50 years hazard| years hazard Loading Summary

Suite Suite Suite

North | South | North | South | North | South | North | South | North | South
3rd Story 4.4 4.4 14.7 14.5 26.2 26.9 | 122.0 | 158.6 | 167.3 | 204.4
2nd Story | 11.80 | 12.0 28.9 27.4 54.4 50.6 | 117.4 | 114.3 | 2125 | 204.3
1st Story 8.9 7.4 19.3 16.8 38.0 34.7 | 117.8 | 119.0 | 184 1779

A two-dimensionglfour-story BRBprototypeframe waslesigned andnodeled. Static

pushover analysis and tirfastory analysis were conductdegure 216 shows the elevation of

the tested frameésround motions scaled to the M@BJDBE level were aplied. Results are

presented

as

Arespo

nse t o

s el

ected

ndi

Vi

Maximum valus for story drift and ductility demand were determined for each ground motion

Mean and standard deviation were determinedrourgd motion suiteTime-history results are

shown in Table 2. A 3/5 scale experimental tesasconducted to compare with the results of

MCE model[Fahnestock20049.
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Figure 2-16: Four-Story Tested Frame Elevation [Fahnestock, 2006]

Table 2-4: Statistical Evaluation of Maximum Response Quantities from Timehistory Analysis

[Fahnestock 2006]
Seismic Input Statistical Maximum Maximum BRB Ductility Demand
Quantity Roof Drift Roof Drift Maximum Cumulative
DBE vl 0.011 0.018 11.1 60
O+1 0.016 0.022 13.1 80
MCE U 0.023 0.030 18.6 120
O+1 0.031 0.040 23.5 154
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A time-history analysis was conducted on a-bag threestory single diagonal BRBF by
Chou[2012]. The prototype building was assumed to be butstiff soil condition n Los
Angeles, CA. The prototype evaluation is shown in Figuld.ZI'en earthquake records were
chosen to set up the ground motion suites at DBE and MCE earthquak&&tleduake records
factors and story drifts results are shown in Table Remandof the BRBF were presented in
term of maximum story drift and maximum brace strain, which weesl toindicate satisfaction
of the design requirement and the AISC provisi®@RB strain and story drift demand are shown

in Figures 2-18 and 219 [Chou, 2013.
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Figure 2-17: Three-Story Prototype
Elevation of Tested BRBF [Chou, 2012]
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Table 2-5: Earthquake Records, Scale Factors and Results [Chpd012]

Earthquake | Record Original PGA (9) Scaled PGA (g) Maximum roof Drift (%)
DBE MCE DBE MCE
Chi-Chi TCU 074 0.60 0.38 0.57 1.12 1.71
TCU 039 0.21 0.41 0.62 1.28 2.10
Landes JOSHUA 90 0.28 0.41 0.62 0.93 1.31
IND 090 0.11 0.40 0.60 1.18 2.96
Loma AND 360 0.24 0.50 0.75 0.93 1.31
Prieta STG 090 0.32 0.56 0.84 0.68 1.17
Northridge CAST 360 0.51 0.4 0.60 1.02 2.41
CNP 196 0.42 0.47 0.71 1.36 1.96
Superstition | ICC 090 0.25 0.46 0.69 0.85 1.33
Hills WSM 180 0.21 0.38 0.57 1.16 1.17
3t 3r -
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Figure 2-18: BRB Strain Demand in theT hree-Story BRBF under DBE and MCE Motions [Chou, 2012]

3 -
S 2}
=
- L records ——
m —
DBE WG o=
0 i 4 1
0 1 2 3 4

Insterstory Dnft (%)

3r W
[ -\
g2 I
5 3
1F LA records
o [MCE , o
0 1 2 3 4

Insterstory Dnift (%)

Figure 2-19: Story Drift Demand in the Three-Story BRBF under DBE and MCE M otions [Chou, 2012]
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2.4 Research on modeling BRBs

One of the critical issues of the time history analysis of BRBF is the modeling raethod
In previous research several ways of modelingrib&astic behawer were appliedA basic
bilinear forcedisplacement diagram of BRBsprovided by the Seismic Provision for Structural

Steel Buildings [AISC2010].

Tension

| "?naxz -B(JJ FyscAsc

Compression

Figure 2-20: Diagram of Bilinear Brace ForceDisplacement in Seismic Provision for
Structural Steel Buildings [AISC, 2010]

Black introduced macroscopic modeling of hysteretic behavior of BRBs which was
originally proposed by 8uc [1971] and developed by Wen [191976] known ashe Bouc
Wen modelThe model of approximating the hysteresis behavior of the BR8w®isn in Eqgn.

2-1. In Eqn. 21, u(t) is axial brace deformatioi is stiffnessbefore yieldingUis the ratio of
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the stiffness after yielding to stiffness before yieldingis theyield displacementandz(t) isa
dimensionless quantity governedbbgn. 2-2.InEqn. 22,b, 9 and n are di mensi
guantities which determine the shagehe hysteresis loopEigure 2221 shows the prediction of

BoucWen hysteresis loop of one of the specimen Black tested and retbedest data of t&

specimen [Black2004]

VO | L® p | VOO (Egn 2-1)

6Q0 1HODOLO0S foogos 60 m (Eqn 2-2)
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Figure 2-21 Comparison ofHysteresis Loops ofPredicted BoucWen Model and
Testing Records [Black, 2004]
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Fahnestock applied both kinematic and isotropic hardening properties to model the
behavior of the BRBs under cyclic load. Kinematic hardening refers to thgiptashardening
with a positive posyield stiffness. Isotropic hardemg refers to the expansion of the hysteresis
loops with same shape but larger stress after the first cycle. Fahnestock used ZIRAIN
[Prakash 1993] to model the BRBs and run the analysis. In DRAIX, modeing kinematic
hardening properties was alreadyilbin. Fahnestock used experimental data of BRB testing by
Merritt [Merritt 2003] to determine the modeling parameters for BRB isotropic hardéiieg.
isotropic hardening model and the critical parameters are shown in Fig2rd Befinal BRB
modelsweremodified with isotropic hardeninigased on the kinematic hardenind®RAIN-
2DX. The hysteresis loops of the BRBs using this hybrid hardening m@&iletompared to the
experimental hysteresis loops. The results matched pretty well. FidBsl@ows aomparison

of experimental and analytical hysteresis behavior of BRB specinjéalnestock2006].
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Figure 2-24 Tri-linear HysteresisModel of BRB [Alemdar, 2012]

The trilinear hysteresis BRB modeiatcheswell with component test The trilinear
model is also used iRerform 3D Figure 224 shows drilinear forcedisplacement relationship
in BRB modeling usetly Alemdar[2013]. Parameters used to determine the strain stress
relationship are based on the property of the BRB yielding €gres yielding force; FuO is force
for the first loading cycle; Ruis strength after full hardeningpKs the stiffness before yielding;
Kf is the postyielding stiffness. Figure-25 shows the tiinear hysteresis BRB modesed in

Perform 3D.

Figure 2-25 Tri-linear HysteresisModel of BRB in Perform 3D
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2.5 Design of the BRBF

A flowchart provided by onef the BRB marufacturers, , shows a typical BRB design
process using equivalent lateral force method. This flowchart shows the design process involved

with bath the EOR and the manufacturers in Figw262[Kimberley, 2012]

START
{ELF Example Area-Based Design)

.

Approximate base shear V using required
seismic parameters and T,.

Y

Select frame locations/configuration.

MNote that the J0%/70%
compression/tension brace ratio does
not apply to BRE Frames.

Y

Assume brace Stiffness Modification Factor
KF {or brace stifiness value) for each brace.

Y

Distribute lateral forces to frames.

Typical BRB Design Process Flowchart

MNote:
DESIGMN EMGINEER process noted in BLUE,

BRE MAMUFACTURER process noted in

Approximate brace and
connection design.

Engineer sends to BRE MFR:
1. Bay sizes/brace configuration

2. Approx. beam/column sizes
Approximate brace lengths using
3. Approx. brace capfareas conn. design and layout.

4. RAC, |, p, and assumed
F ... value and stiffness

factor KF. Calc. brace stiffness/stiffness
hd 5. Actual code-level forces and factors KF.
building drifts lso b
Approximate beam and column sizesand | h:llp+::|9 rie Ay =i e
brace capacities/core areas.
Calculate brace over-strength
A factors o and .
If desired, determine the actual building i BRE MFR sends to engineer: Confirm project braces do not

period T based on actual brace stiffnesses
and refine base shear.

A

Refine distribution of lateral forces to
frames based on actual brace stiffnesses.
Analyze members.

Y

Revise member sizes as necessary.

— YES <

v
Y

Did beam/column sizes
or core areas change?

M= NO ——

exceed tested assemblies.
1. Rec. F, range for core matenial.

2. Brace stifinesses or stiffness

factors KF.

3. Rec. overstrength factors
m and .

4. MFR may also send rec. core
areas or other helpful info.
related to the design.

Proceed with design documents.
Recommend sending manufacturer [———3=
final info. for final coordination.

Figure 2-26: Flowchart of Typical BRB Design Processimberley, 2012]
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As BRBEF is a relatively new laterédrce ressting system applied in USA, the design
provision has been modified for several times. The most recent seismic design coefficient factors

for seismic forceesisting systems provided by ASCEL@ [ASCE 2010] are:
Response modification coefficient, R=8;
Owerstrengéhsfactor, Y
Deflection amplification factor, &=5.

Design provisiosareprovided inthe AISC Seismic Provision for Steel Structural
Buildings [AISC 2010]. As described before, the axial force of the BRBs are fully resisted by the
steel coreln the design procedure for the steel core, the steel core should be designed to resist
the entire axial force in the BRB. The design axial strength.for LRFD isdetermined as

follows:
Pys=FysdAsc, G4=0.90

Where,Pyscis the axial yield strength olfie steel coreAscis the cross section area of the
yielding corejFyscis the specified minimum stress of the steel core or actualgrelssfound

from the test.

In the design procedure for brace connections and adjoining members, the adjusted brace
strength shall be used. The adjusted brace strength in compredsianRssc and the adjusted

brace strength itensionis ¥ RPysc

Where b is the compression strength adjusted factos the strain hardening adjustment
factor. bandy are definedn Eqn 2-3 and Eqn2-4; Riis the atio of the expected yield stress

to the specified minimuryield stressFy.
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1170 0 0 (Eqn 2-3)
10 0 Y

I

10 0 Y

i i (Eqn 2-4)
"O 0 "O 0

Where, Raxis the maximum compression force anghx is the maximum tension force
with bracedeformations corresponding to 200% of the design story drift. Note thaaf Tmnax

are all measured from the qualification test of the test specimens.

The Seismic Design Manual [AISQ012] is an importanteference in the design of
BRBs. It is specified that BRBs should be designed based on the qualification cyclic test results.
In modern USlesign practiceBRBs are provided bynanufacturingcompanies who have
already conducted the BRB qualification testeforming to the AISC Seismic Provis®n
Therefore in the design process of BRBs, work invebah designers and manufacturers, as

shown in the flowchart in Figure-26.
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2.6 Summary

BRBs show significant advantages over conventional braces, asad flatee resishg
systemThe cevelopment background of BRBs is concisely introdu&esearch conducted on
components andssemblies of BRBs proved @éempetence with significant ductility capacity
and predictable hysteresis loops. Further researthemystemlevel behavior of BRBF system
waspresented andiscussedMethods used to model BRBs nonlinear analysiare discussed.
Design background of the BRBF is discussed. A brief design process of the BRB is also

introduced in this chapter.
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Chapter 3 Modeihg of BRB Frame

3.1 Building parameters

3.1.1 Threestory structural parameters

The three story models are desdibased on the SAC building modelsSabelli
[Sabellj 2007]. The building is a typical office buildingsage Story height is.3 ft. The
structureplandimensios are124 ft by 184 ft. The bay size is 30 ft by 30 ft. A 13 ft tall
penthouse is set on the roof of the building with a plan dimension of 30 ft by 60 ft. Braces are
placed at the perimeter of the buildifithe plan layout of the threestory building is illustrated
in Figure 31. Threestory building aredesigned for two different hazafild.os Angeles (LA),
CA and Riverside (Riv), CA. At each location, the BRBs are designa chevron configuration
and a single diagohaonfiguration. For each configuration, BRBs are designed to have normal
yield length (NYL) and shortened yield length (SYL). In additiooriical building with an
importance factor le=1.5 is also design€de BRBs of this buildingredesigned to be
chevron configuration with normal yield lengiith these variations of all the models,
comparison between different brace configurations and brace stiffness can easily be conducted.
This will furthermore provide a comprehensive understanding of temgeinduced ductility of
the BRBs in different frames. Design loads, seismic weights and design coefficients are shown in

Table 31, 32 and 33.
In total, ten thresestory building will be designed and analyzed. They are:
1. Building with NYL BRBs inchevron configuration at LA (LASNCh)
2. Building with NYL BRBs in chevron configuration with le=1.5 at LA (LASNCh1.5)

3. Building with SYL BRBs in chevron configuration at LA (LA3SCh)
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4. Building with NYL BRBs in single diagonal configuration at LA (LKNSD)

5. Building with SYL BRBs in single diagonal configuration at LA (LA3SSD)

6. Building with NYL BRBs in chevron configuration at Riv (Riv3NCh)

7. Building with NYL BRBs in chevron configuration with le=1.5 at Riv (RivANCh1.5)
8. Building with SYL BRBs in chevron configuration at Riv (Riv3SCh)

9. Building with NYL BRBs in single diagonal configuration at Riv (Riv3BNSD)

10. Building with SYL BRBs in single diagonal configuration at Riv (Riv3SSD)
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Three-Story Building
Figure 3-1: Three-Story Building Plan Layout
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Table 3-1: DesignLoads for Three-Story Buildings

Gravity Loads for Design

Steel weight 13 psf
Ceilings/ Flooring weight 3 psf

Roof weight 7 psf

Mechanical/ Electrical weight 7 psf

Mechanical/ Electrical weight at Penthouse 47 psf
Exterior Wall weight 25 psf
Metal decking weight 42 psf
Gravity framirg partition weight 20 psf
Seismic framing partition weight 10 psf
Live load 50 psf

Table 3-2: Dead L oads,Masses and TotaWeight

Floor Level 2nd 3¢ roof penthouse

Dead load 84.3 psf 84.3 psf 89.13 psf 147.7 psf

Seismic Mass 4.71 kip &in | 4.71 kips¥in | 4.98 kip &/in | 0.69 kip &/in

Total Seismic Weight 5831 kip

Table 3-3: Design Coefficients
LA, 1=1.0 LA, I=1.5 Riverside, 1=1.0 | Riverside, I=1.5

Site Class D D D D
Occupancy Cat. Il v Il v
Sus 1.393 1.393 1.0 1.0
Sa1 0.77 0.77 0.6 0.6
Seignic Design Cat. | D D D D
Important Factorel 1.0 1.5 1.0 15
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3.1.2 Sixstory StructuralParameters
Six-story building share the sameadingparameters as threstory buildingsin Table 3
1 and 33. The structural dimensismf six story buildings ar&54 ft. by 154 ftThe plan layout

of the sixstory building is shown in Figure 3.

Likewise, ten sixstory models are analyzed. They are: LAGNCh; LA6NCh1.5; LA6SCh;

LABNSD; LA6SSD; Riv6NCh; Riv6éNCh1.5; Riv6SCh; Riv6NSD; Riv6SSD.

5
|

e e ~

S —
| : :
| |
' |
- - K H ——
| |
1 1 151
| |
- i ——] — . 5
| ;

| T
T
T
T
l&u
| |
| |
| |
=

Six-Story Building
Figure 3-2: Six-Story Building Plan Layout
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3.2 Design of the thre@and sixstory buildings

The gravity design of the buildings follows the desigompleted byabellii2001] The

lateral resighg system desigwasaccomplishedvith the assistancef SAP 2000 v.15CS],

2011].

Cross sectiosiof columns and beams are chogethe samanannera s

Sabel

Tables 3-4 and 35 present the cross section of columns and beams in these buildings

Table 3-4: Column and Beam Sections of Thre€Story Buildings

Braced | Braced Non-brace frame columns (minaiis)
Story| frame frame ) o _ Perpendicular _ _
side | interior | mechanical ly (in%) | Zy(in®)
column | beam to brace frame
W12x96 | W14x48 | W14x48 | W14x61 | W14x74 W12x96 2015 559
Table 3-5: Column and Beam Section®f Six-Story Buildings
Braced | Braced Non-brace frame columns (minaiis)
Story| frame frame o _ Perpendicular tg _ _
interior mechanical ly (in) Zy (in)
column beam brace frame
6
5 | W14x132| W14x48| W14x43 W14x53 W14x132 2591 605
4
3
2 | W14x211| W14x48| W14x90 W14x99 W14x211 7136 1421
1

In the SAP 2000, the building is modeled as a 2D frame, which is one of the exterior

frames braced by BRBs. Besides the exterior frame, a ghost columnes talthe model. The
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ghost column is elsigned to carry the gravity load of teavity columns tributary to the planar

frame The section property of the ghost column is assignadspscial member with the cross

section area and moment of inertia as the sum of the columns besides the aolinmtsaced

frame.
Properties of the BRBs are shown in Tablé &nd 37.
Table 3-6: BRB Properties of Three-Story Buildings
Yield Yielding Yield Yielding
Model Story Level | Force Length Model Story Level Force Length
(kips) (in) (kips) (in)
3 story 161.5 152.93 3 story 123.5 158.08
LA3NCh 2" story 247.0 138.52 | RiV3NCh 2" story 209.0 148.62
1% story 304.0 131.90 1% story 228.0 138.11
3 story 247.0 138.52 3 story 190.0 151.70
LASNCh1.5 | 2" story 380.0 130.13 | RivaNCh1.5| 2"story 304.0 133.24
1% story 437.0 127.32 1% story 342.0 130.66
3 story 161.5 67.21 3 story 123.5 66.56
LA3SCh 2" story 247.0 66.55 Riv3SCh 2" story 209.0 66.92
1 story 304.0 65.27 1% story 228.0 64.97
3 story 266.0 270.13 3 story 209.0 278.37
LA3NSD 2" story 418.0 258.30 | RIiVANSD 2" story 342.0 261.77
1 story 513.0 264.04 1% story 399.0 272.88
3 story 266.0 81.07 3 story 209.0 81.33
LA3SSD 2" story 418.0 81.15 Riv3SSD 2" story 342.0 80.71
1% story 513.0 78.35 1 story 399.0 77.91
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Table 3-7: BRB Properties of Six-Story Buildings

Yield Yielding Yield | Yielding
Model Story Level | Force Length Model Story Level Force | Length
(kips) (in) (kips) (in)
6" story 57.0 145.89 6™ story 475 | 145.23
5% story 76.0 | 161.70 5% story 66.5 | 146.25
LA6NCh 4" story 104.5 146.49 Riv6NCh 4" story 85.5 | 145.23
3 story 114.0 161.42 3d story 95.0 144.92
2" story 123.5 161.42 2" story 104.5 | 144.62
1% story 133.0 199.66 1% story 114.0 | 197.47
6" story 76.0 160.50 6" story 66.5 | 146.25
5" story 104.5 144.62 5" story 95.0 | 144.92
LA6NChHL1.5 4: story 142.5 156.60 RIVGNChL S 4: story 123.5 | 158.08
3" story 161.5 152.93 3% story 133.0 | 157.34
2" story 180.5 152.23 2" story 152.0 | 153.70
1% story 190.0 190.38 1% story 152.0 | 192.34
6" story 57.0 67.89 6" story 475 67.23
5" story 76.0 66.50 5" story 66.5 68.25
LA6SCh 4" story 104.5 66.62 RiIVESCh 4" story 85.5 67.23
3 story 114.0 66.82 3" story 95.0 66.92
2" story 123.5 66.08 2" story 1045 | 66.62
1% story 133.0 77.99 1 story 114.0 | 79.47
6" story 76.0 292.00 6" story 57.0 | 277.39
5" story 114.0 290.07 5™ story 95.0 | 276.18
4™ story 152.0 284.95 . 4" story 123.5 | 289.33
LABNSD I ctory | 1805 | 28323 | RIVONSD 39 stay 133.0 | 288,59
2" story 190.0 282.71 2" story 152.0 | 284.95
1 story 199.5 327.78 1% story 152.0 | 329.78
6" story 76.0 81.24 6" story 57.0 81.13
5" story 114.0 81.72 5™ story 95.0 81.92
LAGSSD 4™ story 152.0 81.16 RIVESSD 4" story 1235 81.93
3 story 180.5 81.19 3" story 133.0 | 81.76
2" story 190.0 81.01 2" story 152.0 | 81.92
1 story 199.5 102.57 1% story 152.0 | 103.48
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Fundamental period of vibration of the thh&ery models are shown in Table33

Fundamental per@of vibration of thesix-story models are shown in Table3

Table 3-8: Fundamental Period of Vibration of the Three-Story Models

Models Fu;d;ngga;(gnoc Models Fund&gggﬁl (zf)erlod g
LA3NCh 0.52 Riv3ANCh 0.57
LA3NCh1.5 0.45 RivBNCh1.5 0.49
LA3SCh 0.48 Riv3SCh 0.52
LA3NSD 0.58 RivBNSD 0.4
LA3SSD 0.49 Riv3SSD 0.53

Table 3-9: Fundamental Period of Vibration of the Six-Story Models

Models Fu&d\inggarll(zt)anoc Models Fund\f}g:gggar: (p:)arlod (o
LA3NCh 1.27 Riv3ANCh 1%
LA3NCh1.5 1.09 Riv3ANCh1.5 1.18
LA3SCh 1.10 Riv3SCh 1.16
LA3NSD 1.4 RivANSD 1.61
LA3SSD 1.23 Riv3SSD 1.3%6
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3.3 Modeling Procedure

3.3.1 ModelingProcedure in SAP2000
SAP2000 is used in the modeling procedure in this prigecll thethreestory andsix-
story buildings. In this sectiothe LASNCh model is chosen to present the modeling procedure

in SAP2000.

Threestory building are modeled as 2D framé&e takethe exterior framéo represent
half of the buildings for moeling. It is shown is Figure-3. Story height is 13 ft. and bay
dimension is 30 ft. Columns are pinned atlthee The ghost columrrepresenting the gravity
frames of the building not modeled,placed onday distance from the main franihe ghost
coumnis circled in Figure-3. The ghost column is assigned as |
t yppdigener al sectionodo by moment of inertia an
column is assigned as A992Fy50. Each joint of the ghost colummssramedwith a body
constraintto the joint of the exterior column next to the ghost column respectively. Beams are
pinned in the ends. Dead load and live load are distributed amitheced beamd&Jnbraced
beams are beamghich arenot in the braced lya, while braced beams dreams in the braced
bays.No distributedloads are put on the braced bedmsause distributed loads on the braced
beam will increase the axial load on the BRBensidering that BRBs are modeled subjected to
only seismic loadgyravity loads are assignhed as concentrated load set on the end of braced
beams instead. Masses of the frame are divided into joint mass according to the distributed area
assigned to joints at each story of the frame. Masses on the interior columns euastmiach as
those on exterior columns. There is no mass assigned on the ghost ddterequivalent lateral
force (ELF)method is applied in design of the BRBsads applied on the SAP 2000 model is

shown in Figure 3. BRBs are modeled as link membar SAP2000 with initial stiffnesef
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1500k/in. The ELF is divided ito two equal parts and assigned as joint earthquake load on the
exteriorColumnAt each floor in the model. Load combinations are assignadefult steel

frame design combination in $2000. Mode are run under #se load combinations.

Maximum axial forces on braces are collected among all the load combinations. New stiffness of
links are calculated based oreth forces. In the model, new stiffnesassigned to the link

members reggrtively. The model is run again with new stiffness. New maximum axial forces of
the brace are collected and reported to CoreBfawee detailed information from CoreBrace is
received, this information is added to the model to ensure thatrtieture 8ll meets the design

constraints and deflection limitations.
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Three-Story Building
Figure 3-3: The Exterior Frame of the ThreeStory Building Used for the 2D Model
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Figure 3-4: Loads applied on the threestory chevron configuration model in SAP200
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3.32 Modeling procéure in Perform 3D
Models built in SAP2000 can be exported as Perform3D structures. Those models in
Perform 3D keep the same geometeyeloped ir5AP2000. LA3BNCh model is chosen to

present the modeling procedure in Perform 3D.

In Paform 3D, modeling phasand analysis phase are two major sections. Modeling
phase is used to assign the parameters of the model. Analysis phase is used to conduct analysis
and show analysis results. Since the model is exported from SAP2000, the library of cross
sectiongs alreadyincludedin the model. In Perform 3D, properties of the members need to be
defined first and then assigned to certain me
phaseo i s us emembegpromertidgs.dBeams amccoltntmeare modeled based

the cross section dimensions.

Beamsin the braced bayasre modeled as inelastic beams. Cross sections of the braced
beams are assigned with the dimensions and a 50 ksi yield stress. Inelastic beam component is
model ed as @AFEMA B eanthe croSstsectoh asSigymeecdslyb arfs Ferda me
Moment Compound Coreppesenté¢he inetastic memiBethes drame
braced in a chevron configuration, so the BRBs are connected to the middle of the braced beams.
Therefore braced beams anedeled in two symmetrical parts. For each part, a release is

assigned at the end of the beam which conniedt®e column.

Beamsin the unbraced baywe modeled as elastic beams. Elastic beam component is
model ed as fABeam, Stea&aldo.Tyme,iFNamet Meddred Eoa

Co mp o n e n tsare assigedd at ghe endglod elastic beam.
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Columnsadjacent to bays with bracirsge modeled as inelastic columns. Cross sections

of the braced columns are assigned with the iegisimensions and a0b5ksi yield stress.

|l nelastic column component is model assignes AFEM
cross section. AFrame Moment Compound Compone
columns. AComponent Typeo.is AFEMA Column, St

Columnsnot adjacent to braced bagse modeled as elastic columns. Elastic column
component is modeled as @ Col uThadostsdlumeisalsd yp e,

modeled as an unbraced column with a cross section dimension exported from SAP8D0 mo

Thein BRB Compound Componento consists of two
RestraimdBr ace 0 component and fEI awhichreprefeatthé ¢ o mp o n
transition part ofthe BRBs, s model ed as fiLinear Elsigeedi ¢c Bar o
modulus and area. BRB componenhich represent the steel yieldinig modeled as trilinear
shape of relationshipf strain and stres8asicBRB elemenproperties are shown in Figures3
Elastic bar propertieareshown in Figure &. Parameter of Modeling BRB compound
components are shown in Figur& 3Modeling parameters of the BRBs are provided by
CoreBracd LC. Parameters used in Figuré33-6 and 37 are those for BRBs of the first story

in LABNCh.
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|  COMPOMENT PROPERTIES
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Figure 3-5: Component Properties ofBRB at 1* Story in LABNCh

|  COMPOMENT PROPERTIES
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Figure 3-6: Component Properties of Elastic Bar at I Story in LA3BNCh
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|  COMPONENT PROPERTIES
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Figure 3-7: Compound Property of BRB at 1% Story in LA3NCh

Joint masses are assigned in the finodeso s
Nodal sipports are also assigned in this section. The frame is pinned at the bottom and all the
other nodes are restrained in the-ofiplane direction since this is a 2D frame model. Ghost

columnismodel ed t o move with the magiconstrhimtgypaées i n s

simple equal displacements. Constraints are assigned at each story respectively.

Loads are assigned in the Load patterns section with the same value in SAP2000 models.
Concentrated loaareassigned as nodal loads and distributet areassigned as element
loads.A limit state of 8% maximum story drift is appliedtimefi | i mi t st at ¢he 0 sect i
modeling phaseThis 8% story drift is chosen to satisfy the collapse limit [Lighos, 2008] [FEMA

P695, 2009].
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| LOAD CASES

Load Caze Type |D_l,lnamic: Earthquake jg
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Figure 3-8: Perform 3D Scaled LAO1 Load Case foll hree-Story LA Model
Load cases are defined in the fAsTe up | oad

gravity load case is defined as D+0.5L. Dynamic Earthquake load cases are defined based on the
earthquake record with egleration scaled factor appliedllimit state of 8% story drifassigned
beforei s chosen to stop the analysis in the fACont

Figure 38 shows thescaled LAO1 load case in Perform 3D fthreestoryLA model.
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Anal ysis series are set -ppef anecansideedii Run
Model damping ratio is sett 2% same damping ratio for all modes. Rayleigh Damping ratio is
modeled as small as possiblesttsurethe BRB absork most of the energyl he parametersised
to model Rayleigh Dampingreshown in Figure 3. In the analysis list, each analysis consists

of thegravity load caséollowed byan earthquake load case.
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Figure 3-9: Rayleigh Damping Setup in Perform 3D
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3.4 Analysis

Six ground motbn suites are run for the model&arthquake recordsdmthe SAC study
are built in the SAC ground motion suif&AC, 1994] SAC ground motion suites are run on the
threestoryandsix-storymodelsdesigned foL.A. Selected arthquake recordsdm FEMA P695
[FEMA, 2009 study arerunonthreestorymodels at LAthreestorymodels at Rierside six-
storymodels at LA andgix-storymodels at Rierside The selected ground motions from FEMA
P695 include both the near and-fexid sets of ground motionall the ground motion suites are
scaledto the design hazard curweth 2% chance of exceedance in 50 ye@le scale factors

for the various ground motions are shown in Tabld93and 311

Table 3-10: SAC Ground Motion Suite Scale Factors

LA3 LAG
LA21 0.89 0.85
LA22 1.05 1.04
LA23 2.02 2.05
LA24 1.49 0.99
LA25 1.13 1.02
LA26 1.17 0.88
LA27 1.55 1.48
LA28 0.80 0.85
LA29 1.42 1.43
LA30 1.08 1.05
LA31 0.80 0.91
LA32 0.79 0.85
LA33 131 1.20
LA34 1.23 1.17
LA35 1.20 1.08
LA36 1.24 0.91
LA37 N/A 1.10
LA38 N/A 0.93
LA39 N/A 1.57
LA40 N/A 1.29
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Table 3-11: FEMA P695 Ground Motion Suite Scale Factors

LA3 Riv3 LAG Riv6 LA3 Riv3 LAG Riv6
FFOX}1 2.13 1.49 1.44 1.04 NF09-1 1.14 0.80 0.51 0.58
FFO012 1.39 0.98 1.46 1.03 NF09-2 1.96 1.38 1.24 1.13
FFO21 1.91 1.33 3.45 2.47 NF101 1.73 1.22 1.40 1.66
FF022 2.06 1.45 2.49 2.13 NF10-2 1.13 0.80 0.82 0.82
FFO31 1.37 0.96 2.05 1.64 NF12-1 2.13 1.86 1.02 0.75
FF032 1.65 1.16 1.73 1.43 NF12-2 2.11 1.47 1.14 0.95
FF092 2.65 1.86 3.66 2.69 NF151 2.16 1.52 1.65 1.31
FF092 2.78 1.97 1.67 1.22 NF152 1.60 1.13 2.42 1.97
FFl61l 3.42 2.40 3.02 2.19 NF22-1 1.50 1.06 1.43 1.14
FF162 4.20 3.00 3.65 2.45 NF22-2 2.26 1.75 2.17 1.74
FF181 2.74 1.92 2.46 1.98 NF231 1.50 1.05 1.42 1.20
FF182 143 1.02 2.13 1.72 NF23-2 1.45 1.02 1.65 1.36
FF191 3.30 2.88 2.86 2.46 NF24-1 3.22 2.27 3.30 1.90
FF192 2.53 1.79 1.77 1.49 NF24-2 1.52 1.07 1.53 1.28
NFO21  4.20 2.98 2.09 1.69 NF26-1 2.36 1.66 1.46 1.12
NF022  2.55 1.79 1.86 1.42 NF26-2 2.08 1.47 1.80 1.34
NFO41  1.90 1.66 1.05 0.78 NF27-1 0.92 0.81 0.59 0.53
NF042  2.72 1.92 2.37 1.66 NF27-2 2.26 1.59 2.06 1.49
NFO61  2.50 1.75 2.18 1.70 NF281 3.36 2.99 1.85 1.34
NFO62  2.23 1.67 1.32 0.96 NF282 2.47 2.16 1.23 0.92
NFO7-1  2.14 1.49 2.93 2.50
NFO7-2  1.50 1.04 1.66 1.23
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3.5 DataCollection andReduction
Data from Perform 3D models can be exported in text fNeslal displacemest nodal
absolute acceleratignaxial forcein columrs, brace forceand brace deformatismareall

collected.

The results of the threstory buildings withchevron configuratiopare extracted from
BRBs inGroup AandGroup Bshown inFigure3-12. The results of the threstory buildings
with Single Diagonal configuration are extracted from BRBGroup AandGroup Bshown in
Figure3-13. Likewise, the result ahe six-story building with chevron and single diagonal

configurationis extracted from two columns, shownhkigure3-14 and Figure3-15 respectively.

RN AN ALY P S L AR

GroupA Group B
Figure 3-12: Three-Story Chevron Configuration

Figure 3-13: Three-Story Single Diagonal Configuration
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Data generated from thesults include maximum story drift, maximum residual story
drift, maximum nodal absolute acceleration, maximum normalized brace force in tension,
maximum normalized brace force in compression, maximum brace tensile ductility demand ratio,
maximum brace compressive ductility demand ratio, maximum brace strainiontemaximum
brace strain in compression, maximum brace cumulative ductility demand ratio, maximum
reference tensile ductility demand ratio, maximum reference compressive ductility demand ratio,
maximum column rotation, maximum column stress in tensio®jmuan column stress in

compression and maximum column uplift force.

The max driftis the maximum drift of all the st@s Residual drift measusé¢he story
drift remaining in all stories after the earthquake. The max acceleration presents the maximum
abolute acceleratiowhich occurs at the roof. Normalized brace force in tension is the brace
force divided by the yield force in tension of that brace. Likewise, normalized brace force in
compression is the brace force divided by the yield force in conpneskthat brace. Tensile
ductility is calculated with thenaximum inelastidisplacement of BRB in tension of a single
cycle divided by the BRB yield displacement. For the BRB at each story, there is a maximum
value of all the cycles. Likewise, compregsductility is calculated with thenaximum inelastic
displacement of BRB in compression of a single cycle divided by the BRB yield displacement.
The max brace strain is the maximum brace strain of BRBs from all the stories. The cumulative
ductility is thesummed up ductility of all the hysteresis cycles. The max cumulative ductility is
the maximum cumulative ductility of all the stories. Reference tensile ductility is calculated with
themaximum tensile displacement divided by the yield displacement &RIBe Likewise,
reference compressive ductility is calculated with maximum compressive displacement divided

by the yield displacement of the BRB. Column rotation is calculated with the difference between
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the story drift of two adjacent stories. The maxuooh uplift force is the maximum column force

at the first story in tension.

Among those results, for each ground motitwe, iesults of BRBs arthe maximum
value of the results ddroup AandGroup B Taking results in this way sensiblebecaus¢hese
two sets of the BRBs are symmetrical in configuration. When the BR8somp Ahave the
maximum deformation in tensiothe BRBs inGroup Bhave the maximum deformation in
compressionA single set of the BRBB1 one direction may not experience the maximu
deformation in both tension and compression during the nonlinear anKlgsily. one set of the
BRBs is considered, either the maximum value in tension or the maximum value in compression
will be missed.In addition,for the results of the columns, weke the maximum result of
columns inGroup AandGroup B This is because the force on interior columns is generally
larger than that of exterior columns due to the difference between the gravity loads on interior
and exterior columns. Thus, the maximaampressive force often happens on the interior
Column andhe maximum tensile force often happens on the exterior column. In order to
condense the data analysis process, we take the results of the column from two columns, an

interior column Group A andan exterior columnGroup B.
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3.6 Summary

In this chapterthe modeling of the BRB framéspresented. Parameters of the three
story building and the sigtory building are provided. Models with variation in BRB stiffness,
brace configuration and hazidlevels aralesignedo be analyzed. The BRBs atesignhedn
SAP 2000 usinghe ELF method. SAP 2000 modeling procediaee introduced. Parameters
and methodologjor nonlinear dynamienodelingthe BRBs in Perform 3D were providedthy
CoreBrace LIC. Perform 3D modeling procedure are introduced. Data collection and reduction

were discussed.
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Chapter 4 Results and Discussion

4.1 Threestory Perform 3D results
This section provides all the results generated from the Perform 3D models of the three
storybuildings. They are: LASNCh; LABNCh1.5; LA3SCh; LA3NSD; LA3SSD; Riv3NCh;

RivANCh1.5; Riv3SCh; Riv3NSD; Riv3SSD

Table 41 shows the results of all the thvst®ry models subjected to the FEMA P695
scaled ground motions. For each model, the first row ofabelts is the mean valaé the
ground motion suiteThe second row of the results is the mean valuegriastandard deviation
of the ground motion suitdable 42 shows the results of the thrsry LA models under the
impact of SAC scaled ground mmans. Results of each model with individual ground motions

are presented in Appendix
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Table 4-1: Three-Story FEMA P695 Results
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LA3NCh L | 3.6% | 1.26% | 1.736] 1.918] 1.876| 24.5 | 23.4 | 3.09% | 2.78% | 102.4| 23.6 | 21.2| 1.5% | 11.5|19.4| 322.9
O+ 5.1% | 1.93% | 2.060| 2.214| 2.142| 36.1 | 35.0 | 4.48%| 4.03% | 167.0| 34.2 | 30.8| 2.0% | 13.7 | 21.6| 386.0
LASNCh1.5 |u | 2.7% | 1.07% | 1.861| 1.715| 1.683] 18.0 | 17.0 | 2.34% | 2.10%| 67.3 | 17.9| 16.0 | 1.2% | 16.3 | 24.2 | 459.0
O+ 03.7% | 1.62% | 2.251| 1.916 1.866| 26.6 | 25.3 | 3.31% 3.01% | 102.6| 25.3 [ 23.0| 1.7% | 17.7 | 25.7 | 499.4
LA3SCh L | 2.6% | 0.44% | 1.891| 2.400| 2.344| 38.8 | 37.8 | 4.21% | 3.88% | 178.7| 32.1| 29.6 | 1.1% | 14.7 | 22.7| 414.4
O+ (3.5% | 0.62% | 2.221| 2.837 2.754] 56.3 | 55.0 | 5.78% | 5.36% | 277.6| 44.1| 40.9| 1.4% | 17.9| 25.9| 505.7
LA3NSD L | 3.9% | 1.81% | 1.601| 1.714| 1.713] 15.6 | 15.5 | 2.02%| 2.02% | 64.7 | 15.4| 15.4| 1.7% | 19.4|29.7 | 547.0
'O+ (5.7% | 2.90% | 1.893| 1.950| 1.949| 22.9 [ 22.8| 2.99% | 2.97% | 103.5| 22.7 | 22.7| 2.3% | 22.9|33.0| 645.0
LA3SSD L | 2.5% | 0.48% | 2.151] 2.330| 2.337| 36.1 | 35.8 | 3.89% | 3.89% | 164.5| 29.7 | 29.7 | 1.1% | 27.7|37.7| 780.8
'O+ (3.4% | 0.65% | 2.524| 2.733| 2.745| 53.0 | 52.7 | 5.40% | 5.40% | 252.6| 41.2 | 41.2| 1.4% | 33.6 | 43.0| 946.3
RVBNCh | [ 3.0% | 1.20% | 1.161] 1.797| 1.770| 21.0 | 20.1| 2.57% 2.35%| 85.1 | 19.6 | 18.0| 1.3% | 7.9 | 15.9| 2226
O+ (4.4% | 1.93% | 1.414| 2.138] 2.086| 36.1 | 34.7 | 4.39% | 4.04% | 155.3| 33.5[30.8| 1.8% | 9.8 | 17.7| 275.0
RIVBNCh15 |u [ 2.2% | 0.91% | 1.309| 1.595| 1.572| 14.1[13.3| 1.85%| 1.68% | 52.4 | 14.1|12.8| 1.0% | 11.5|19.5|323.3
O+ 13.2% | 1.45% | 1.567| 1.789| 1.753| 21.8 | 21.0 | 2.78% | 2.53% | 91.6 | 21.2|19.3| 1.5% | 12.8| 20.8| 360.2
Riv3SCh L | 2.2% | 0.52% | 1.230| 2.224| 2.180| 33.2 | 32.3 | 3.75% | 3.47% | 154.1| 28.6 | 26.5| 1.0% | 9.7 | 17.8| 274.9
O+ (3.4% | 0.81% | 1.456| 2.701| 2.627| 53.1 | 51.9 | 5.79% | 5.38% | 272.3| 44.2 | 41.0| 1.4% | 12.5]|20.5| 351.7
RV3NSD  |u | 3.2% | 1.50% | 1.116] 1.596] 1.601| 12.6 | 12.6 | 1.62%| 1.61%| 51.0 | 12.3|12.3| 1.4% |13.1|23.5]369.2
O+ 15.0% | 2.70% | 1.332| 1.842| 1.850| 20.3 | 20.2 | 2.53% | 2.53% | 90.5 | 19.3]19.3| 1.9% | 16.0 | 26.3 | 450.2
RV3SSD | u | 2.2% | 0.4% | 1.519] 2.144] 2.151| 30.1 | 30.0 | 3.34% | 3.34%| 140.3| 25.5 | 25.5| 0.9% | 18.8 | 28.8| 529.5
O+ 13.1% | 0.69% | 1.806] 2.573| 2.577| 47.4 | 47.4 | 4.87%| 4.85% | 247.8| 37.2| 37.0| 1.3% | 23.9 | 33.8| 674.1
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Table 4-2: Three-Story SAC Results
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LA3NCh U 3.9% | 1.23% | 1.896| 2.023| 1.981| 29.5| 28.3| 3.37% | 3.03% | 110.4| 25.7 | 23.1 | 1.6% 12.2 1 20.1| 344.0
O+ (5.2%|1.99% |2.124| 2.314| 2.247| 46.1 | 445| 4.56% | 4.12% | 147.5| 34.8 | 31.4 | 2.2% 14.0| 21.8| 395.2
LASNCh1.5 | u 3.3% | 1.29% | 2.078| 1.898| 1.857| 23.8 | 22.3| 2.92% | 2.51% | 88.0 | 22.3| 19.2 | 1.5% 17.5| 25.4 | 493.0
O+ 14.3%|1.90% | 2.395| 2.125| 2.065| 33.4 | 31.6 | 3.88% | 3.41% | 123.2| 29.6 | 26.1 | 1.9% 19.6 | 27.4 | 551.5
LA3SCh ] 3.1% | 0.35% | 2.112| 2.699| 2.625| 47.1| 46.4| 5.05% | 4.61% | 204.3| 38.5| 35.2 | 1.3% 16.8 | 24.8| 474.6
O+ §4.1%|051% | 2.373] 3.230| 3.118] 68.7 | 67.1 | 6.88% | 6.29% | 265.1| 52.5 | 48.0 | 1.7% 20.8 | 28.7 | 585.5
LA3NSD | W 43% | 1.93% | 1.691| 1.756| 1.766| 18.4| 18.4 | 2.22% | 2.21% | 71.9 | 16.9| 16.8 | 1.9% 20.5| 31.0| 579.0
O+(59% | 3.10% | 1.956| 1.973| 1.997| 28.6 | 28.6 | 3.11% | 3.10% | 94.6 | 23.8| 23.7 | 2.4% 23.8| 34.1| 670.9
LA3SSD U 3.0% | 0.34% | 2.253| 2.597| 2.625| 43.9| 43.7 | 4.60% | 4.59% | 194.8| 35.1 | 35.0| 1.3% 32.4142.0]| 914.3
O+ (4.1% | 0.53% | 2.502| 3.069| 3.129| 64.9 | 64.7 | 6.21% | 6.28% | 258.3| 47.4 | 47.9 | 1.7% 39.4|47.6| 11104
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The mearvaluesof maximum story drift at eadbvel of thethreestorymodels at LA
and Riverside are presented in Figuré @nd Figure 4 respectively. Stordrift results of each
model with mean value minus standard deviation and mean value plus standard deviation of each

story are presented in Appendix B.
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Figure 4-1: Mean Story Drift for the Three-Story LA Models
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Figure 4-2: Mean Story Drift for the Three-Story Riverside Models

59



FEMA P695 GroundMotion FF192 and the LA3 modelarechosen here to show how
all the models behave under the same ground motion and how the results are generated under a
certain ground motion. FF1®is chosen becauséthe relatively larger roof displacement and
relatively more cycles of the BRBstliefrimest er esi
behavios and hysteresis loops can represent the BRB behavior. The hysteresis loops of each

story are taken from the BRB$ Group Bin Figure3-12 and Figure3-13.

The plot of roof displacemenevsustime for the selectedthreestory LA modelds
presented in Figure&3, 4-5, 47, 49 and 411. The plot of BRB hysteresis loops are presented

in Figures4-4, 4-6, 48, 410and 412.

Similarity in the shape of roof displacement of the tksey LA models subjected to
FF192 record can be seen in Figure§,4-7, 49, 411 and 413. Maxmum valuesoccur
around 40Gsecondsdnto the recordHowever, it is apparent that therimum roof displacement
is significantly reduced in models with shortened yield length BRBs. For example, the maximum
roof displacement of LABNCh in Figure3lis around 25 in. while the maximum roof
displacement of LA3SCh in Figuredis around 11 inThe maximum roof displacement of
LA3NSD in Figure 49 is around 32 in. while the maximum roof displacement of LA3SSD in
Figure 411 is around 11 in. In addition, the maximum roof displacement of LABNCh1.5 is also
reduced mgnificantly. Moreover, the residuidrift also shows dramatic variety in those models.
Models with normal yield length of BRBs have aga of residual roof displacement from 8 in.
to 12 in. However, models with shortened yield length of BRBs have a residual displacement

around 1 in.

It can be seen that all the thretory modelshave significant yielding behavior in the
BRB hysteresis loops in Figude4, 46, 48, 410 and 412. That means energy dissipatisn

distributed to all the stories. Alsth,can be seen th#te similarity of tle shape of hysteresis
60



loops between LA3NCh and LA3SCh and the similarity between LA3NSD and LA3SSD.

However, the deformation of shortened yield length BiBsduced significantly.
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Figure 4-3: Roof Displacement for LASNCh(FEMA P695 FF192)
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Figure 4-11: Roof Displacement for LASSSD(FEMA P695 F~19-2)
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Figure 4-12: BRB Hysteresis Loops for LASSD(FEMA P695 FF192)
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Overstrength factor@naximum force demand normalized by the yield foaa)
maximum strairof the BRBs in the timénistory analyss are desirabldzigure 413 and 414
show the plot®f overstrength factor vs. brace strain of all tiveeestorymodels. Results are
taken from BRBs from all the 3 levels Gfoup AandGroup B which are mentioned previously
in Figure 312 and3-13. For each model and each earthquake the maximum tesisibn

compression value are shown in the plots.
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4.2 Sixstory Perorm 3D Results
This section provides all the results generated from the Perform 3D models of the six
story buildings. They are: LBNCh; LAGNCh1.5; LA6SCh; LAGNSD; LA6SSD; Ri6NCh;

Riv6NCh1.5; Ri6SCh; RivbNSD; Riv6SSD

The results of the buildings witthevron configuration are extracted from BRBs in
Group AandGroup Bshown in Figure3-10. The results of the buildings widmgle diagonal

configuration are extracted from BRBs@roup AandGroup Bshown in Figures-11.

Table 43 shows the results ofldhe tensix-story models under the impact of FEMA
P695 scaled ground motions. Tabld 4hows the results of tis&-story models at LA under the
impact of SAC scaled ground motions. Results of each model with individual ground motions

are presented ingpendixA.
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Table 4-3: Six-Story FEMA P695 Results
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LABNCh U 3.6% | 0.94% | 0.854| 1.902| 1.880| 23.0 | 22.4 | 2.55% | 2.32% | 108.2| 19.5| 17.7 | 1.1% 45 | 11.2|277.4
O+ (5.1% | 1.55% | 1.096| 2.202| 2.162| 35.5 | 35.0 | 3.67%| 3.33% | 170.3| 28.0 | 25.4 | 1.5% 5.6 |12.2| 344.6
LABNCh1.5 | u 3.1% | 1.02% | 0.952| 1.822| 1.797| 20.6 | 19.9 | 2.28% | 2.05% | 89.7 |17.4| 15.6 | 1.0% 6.8 | 13.5| 418.9
O+ (4.3%|1.5% |1.258]2.062|2.018|29.6|29.2 | 3.18%| 2.86% | 140.6| 24.3 | 21.8 | 1.3% 8.0 |14.7| 497.7
LA6SCh ] 3.3% | 0.81% | 0.912| 2.245| 2.211|57.5|56.4 | 5.72% | 5.15% | 269.3| 43.6 | 39.3 | 1.1% 5.3 |12.0| 330.5
O+ (4.6%|1.25% |1.210| 2.603| 2.538| 87.3 | 86.4 | 8.25%| 7.44% | 425.4| 62.9 | 56.8 | 1.4% 6.7 | 13.4| 413.0
LAGNSD U 3.5% | 1.15% | 0.979| 1.729| 1.739|17.3 | 17.2| 1.96% | 1.95% | 82.0 [ 149|149 | 1.1% 2.4 |10.6| 148.3
| O+ (5.1%]|202% |1.271]1.977| 1.987| 26.8 | 26.8| 2.85%| 2.84% | 129.4| 21.8| 21.7 | 1.5% 3.2 |11.4| 199.0
LAGSSD U 2.9% | 0.40% | 1.172| 2.617| 2.633|47.4|47.2 | 4.80% | 4.78% | 247.5| 36.6 | 36.5 | 1.0% 9.4 |13.6|581.0
'O+ (4.2% | 0.66% | 1.493]3.215| 3.225| 68.8| 68.5 | 7.02% | 6.97% | 380.7| 53.6 | 53.2 | 1.2% 12.2| 16.4 | 753.7
Riv6NCh 11 3.3% | 1.73% | 0.640| 1.810| 1.793| 19.3 | 18.6 | 2.36%| 2.19% | 84.9 | 18.0| 16.7 | 1.0% 3.1 |9.8 | 193.0
O+ (4.8%|3.10% |0.824|2.095| 2.058| 29.5| 28.7 | 3.47%| 3.19% | 136.8| 26.5 | 24.4 | 1.4% 3.9 |10.6| 243.8
Riv6NCh1.5 | u 2.7% | 0.83% | 0.729|1.732|1.718| 17.5| 16.9| 1.99% | 1.82% | 76.6 | 15.2| 13.9| 1.0% 5.1 |18.7| 308.0
O+ (3.7% | 1.39% | 0.959| 1.946| 1.920| 25.2 | 24.8 | 2.72%| 2.48% | 119.6| 20.8 | 19.0 | 1.2% 6.1 | 20.2| 367.1
Riv6SCh 11 2.5% | 0.46% | 0.738| 2.412| 2.367| 39.8 | 39.2 | 4.21%| 3.92% | 185.7| 32.1|30.0{ 0.8% |4.9 | 11.6| 303.3
O+ (3.5%|0.70% | 0.974| 2.900| 2.822| 58.2 | 57.8 | 6.05%| 5.62% | 290.1| 46.2 | 42.9 | 1.0% 6.3 |13.1| 392.9
RivBNSD V] 3.0% | 1.01% | 0.757| 1.628| 1.634| 14.0| 14.1 | 1.65%| 1.66% | 69.9 | 12.6 | 12.6 | 1.0% 0.8 [9.1 |521
O+ (4.4% |1.86% | 1.004|1.849| 1.858| 22.0|22.0| 2.43% | 2.42% | 113.4| 18.5| 18.5| 1.3% 14 19.6 | 86.9
Riv6SSD V] 2.6% | 0.29% | 0.886| 2.292| 2.285| 42.7 | 42.6 | 4.29% | 4.29% | 220.0| 32.8 | 32.7 | 0.8% 5.3 |10.4| 330.6
O+ (3.9%|0.48% | 1.148| 2.865| 2.866 | 62.7 | 62.6 | 6.35% | 6.35% | 337.1| 48.4 | 48.4 | 1.1% 7.3 |12.3]|454.0
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Table 4-4: Six-Story SAC Results
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LAGNCh |p | 4.8% | 1.22% 0.893| 2.139 | 2.095 | 31.7 | 30.6 | 3.45% | 3.16% | 108.1| 26.4 | 24.1 | 1.5% | 5.3 | 12.0 .
O+ 6.8% | 1.94%| 1.011] 2.445 [ 2.373 | 43.0 | 42.0 |4.83% |4.41% | 137.4|36.8 |33.7 | 1.9% | 6.4 | 13.0
LABNCh1.5 | u | 4.2% | 1.18% | 1.060| 2.053 | 2.007 | 29.8 | 28.7 | 3.18% | 2.84% | 96.6 | 24.3 |21.7 | 1.4% | 7.7 | 14.3
O+ (5.8% | 1.86%| 1.254| 2.335 | 2.264 | 41.9 | 413 | 4.37% |3.93% | 121.9|33.3 [30.0 | 1.7% | 9.0 | 15.7
LA6SCh L | 4.4% | 0.86%] 0.953|2.498 [ 2.435 | 78.7 | 77.1 |7.70% | 7.02% |275.8/58.7 |53.6 | 1.5% | 6.2 | 12.9
O+ 06.0% | 1.18%| 1.087| 2.875 | 2.776 | 106.3| 105.0 | 10.62% | 9.68% | 348.0| 81.0 | 73.9 | 1.8% | 7.5 | 14.2
LABNSD | u | 5.1% | 1.65% 1.030| 1.936 | 1.948 | 24.2 | 24.1 | 2.80% | 2.79% | 82.6 | 21.4 | 21.3 | 1.6% | 2.9 | 11.1
O+ 0 7.1% | 2.72%| 1.163] 2.203 | 2.210 | 33.4 | 33.3 |3.93% | 3.91% | 103.7]|30.0 | 29.9 | 2.1% | 3.6 | 11.8
LA6SSD | u | 4.2% | 0.41% 1.273| 3.186 | 3.195 | 64.4 | 64.0 | 6.87% | 6.84% | 254.2|52.4 | 52.2 | 1.4% | 10.5| 15.7
O+ 06.2% | 0.58% | 1.468| 4.014 | 4.008 | 85.9 | 85.4 | 10.09% | 10.00% | 311.3| 77.0 | 76.3 | 1.8% | 13.6 | 18.9
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The mean of maximum story drift at edekiel of thesix-story models @l A and
Riverside are presented in Figur24 and Figure 48 respectively. Story drift results of each
model with mean value minus standard deviation and mean value plus standard deviation of each

story are presented in Appenddx
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Figure 4-15. Mean Story Drifts for the Six-Story LA Models
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Figure 4-16: Mean Story Drifts for the Six-Story Riverside Models
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As FEMA P695 Ground/iotion FF192 waschosen to present thiereestory models,
FEMA P695 FF12 is also chosen here to show howtlae six-story models behave. The
hysteresis loops of each story are taken from the BRBs@ip Bin Figure3-14 and Figures-
15. Hysteresis loops from the first story, the second stbeyfourth story anthe sixth story are

presented.

The plot of r@f displacementersustime of thesix-story models are presented in Figure

4-17, 419, 4-21, 4-23 and 425.

The plot of BRBs 0sixstpry mogelsere presented io fige4el 8,

4-20, 4-22, 4-24, and 426.
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Figure 4-17: Roof Displacement for LAGNCh (FEMA P695 FF192)
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Figure 4-18: BRB Hysteresis Loops for LAGNCh (FEMA P695 FF192)
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Figure 4-19: Roof Displacement for LAGNCHL.5 (FEMA P695 FF192)

1st Floor BRB Hysteresis

400

200

- 200

- 400

BRB Deformation (in)
4th Floor BRB Hysteresis

300Q

200~

100~

BRB Deformation (in)

BRB Axial Force (kips)

BRB Axial Force (kips)

- 400

- 10d

2nd Floor BRB Hysteresis

400Q

200~

- 200-

BRB Deformation (in)
6th Floor BRB Hysteresis

200Q

10d

- 200

BRB Deformation (in)

Figure 4-20: BRB Hysteresis Loops for LAGNCH..5(FEMA P695 FF192)
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Figure 4-22: BRB Hysteresis Loops for LAGSCh (FEMA P695 FF192)
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Figure 4-23: Roof Displacement for LAGNSD (FEMA P695 FF192)
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Figure 4-24: BRB Hysteresis Loops for LAGNSD (FEMA P695 FF192)

79




Roof Displacement (in)

BRB Axial Force (kips)

BRB Axial Force (kips)

20~

- 20-

40

Time (s)

Figure 4-25: Roof Displacement for LAGSSD(FEMA P695 FF192)

1st Floor BRB Hysteresis

500~

- 500

10

BRB Deformation (in)
4th Floor BRB Hysteresis

400

200~

- 2000

- 400

BRB Deformation (in)

BRB Axial Force (kips)

BRB Axial Force (kips)

- 500

- 100

- 20d

2nd Floor BRB Hysteresis

500~

T

|

,.f
- f) |

BRB Deformation (in)
6th Floor BRB Hysteresis

200Q

10d

BRB Deformation (in)

Figure 4-26: BRB Hysteresis Loops for LAGSSD(FEMA P695 FF192)
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Overstrengthactors(maximum force demand normalized by the yield foaa)
maximum strairof the BRBs in théime-history analyss are desirabld=igures 4-27 and4-28
show the plots of overstrength fact@rsusbrace strain of all theix-story models. Results are
taken from BRBs from all the 6 levels Gfoup AandGroup B which are mentioned previously
in Figures 3-14 and3-15. For each model and each earthquake the maximum tension and

compression value are shown in the plots.
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4.3 Discussion on the effects on the behavior of BRBs and BRBFs

In this section, comparisons on the behavior of the BRBs are presented between models
with different parameters in design. Restdtiken in to consideration are the average of all the
ground motions. ResultsaludeCumulative Ductility Demand, Ductility Demand, Reference
Ductility Demand, Brace Strain and Normalized Brace Force. Here, ductility demand, reference
ductility demand andiormalized brace force are the maximum of those results in tension and in
compression, since the differes@e small. These results are enough to describe the behavior of

BRBs.

Also, comparison on the behavior of franepresented between models witifferent
parameters. Resultaken into consideration includtory drift, residual story drift, maximum

acceleration, column rotation alumnAxial stress.
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4.3.1 Comparison of Normal yield length and shortened yield length
In this section, compaons are presented between models with normal yielding length
(NYL) and shortened yield leng{BYL)o n B R B s 0sinblabie &%and46. Themodels

included in this discussioare:

1. LA3BNCh and LA3SCh
2.LA3NSD and LA3SSD
3. Riv3BNCh and Riv3SCh
4. Riv3NSD and Riv3SSD
5.LA6NCh and LA6SCh
6. LAGNSD and LA6SSD
7. Riv6NCh and Riv6SCh

8. Riv6NSD and Riv6SSD
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Table 4-5: Comparison of theEffect of NYL and SYL (Three-Story)

Comparison LA3Ch Comparison LA3SD ComparisorRiv3Ch ComparisorRiv3SD
NYL SYL NYL SYL NYL SYL NYL SYL
Cumulative Ductility Demand | 104.6 185.7 66.7 172.9 85.1 154.1 51.0 140.3
Ductility Demand 25.9 411 16.4 38.2 21.0 33.2 12.6 30.1
Reference Ductility Demand | 24.2 33.9 15.9 31.2 19.6 28.6 12.3 255
Brace Strain 3.17% 4.44% 2.08% 4.09% 257% 3.75% 1.62% 3.34%
Normalized Brace Force 1.95 248 1.73 240 1.80 222 1.60 2.15
Storydrift 3.7% 2.7% 4.0% 2.6% 3.0% 2.2% 3.2% 2.2%
ResidualStory Drift 1.26% 0.42% 1.84% 0.44% 1.20% 0.52% 1.50% 0.49%
Total Roof Acceleration 1.780¢ 1952 ¢ 16269 2.179¢g 1.161g 1.230g 11169 1519
Column Rotation 1.5% 1.2% 1.8% 1.1% 1.3% 1.0% 1.4% 0.9%
ColumnAxial Stressin 196 ksi 23.3 ksi 30.1 ksi 38.9 ksi 15.9 ksi 17.8 ksi 23.5 ksi 28.8 ksi
Compression
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Table 4-6: Comparison of theEffect of NYL and SYL (Six-Story)

Comparison LA6Ch Comparison LA6SD ComparisorRiv6Ch ComparisorRivéSD
NYL SYL NYL SYL NYL SYL NYL SYL
Cumulative Ductility Demand | 108.2 271.4 82.2 249.6 84.9 185.7 69.9 220.0
Ductility Demand 25.8 64.4 19.5 52.9 19.3 39.8 14.1 42.7
Reference Ductility Demand | 21.7 48.5 17.0 41.7 18.0 32.1 12.6 32.8
Brace Strain 2.84% 6.36% 223% 5.4%% 2.36% 4.21% 1.65% 4.29%
Normalized Brace Force 1.979 2.327 1.806 2.814 1.810 2412 1628 2.292
Storydrift 4.0% 3.6% 4.0% 34% 3.3% 2.5% 3.0% 2.6%
ResidualStory Drift 1.03% 0.83% 1.31% 0.40% 1.73% 0.46% 1.01% 0.29%
Total RoofAcceleration 0.867¢g 0.925¢g 0.95¢g 1.204¢ 0.640¢g 0.738¢g 0.757¢9 0.8386¢
Column Rotation 1.2% 1.2% 1.3% 1.1% 1.0% 0.8% 1.0% 0.8%
ColumnAxial Stressin 11.4 ksi 12.3 ksi 10.8 ksi 14.3 ksi 9.8 ksi 11.6 ksi 9.1 ksi 10.4 ksi
Compgession
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Based on the comparison betwéériL braces an&YL braces, we can see that the
ductility demand oSYL bracesare 23 times larger than that dfYL braces The normalized
brace forceor SYL braces are 280% larger than those dBFYL braceson averageBrace
strainsof SYL bracesare approximately 2 times larger than thalNdfL braces Overstrength

factors are much higher for the NYL braces, which is plotted in Figl/& 4-14, 427 and 428

In the comparison of frame behavior, maximum story dnffl residual drift®f models
are reduced by usifgYL BRBs In other performance metricde column rotation is smaller
andmaximum acceleration and column stress are largesd hesults are within the expectation,
since by using shortened yield length BRBs in design the stiffe@ssreasedStorydrifts are
distributed more at lower stories in the models with SYL BRBs. This difference is more obvious

in the sixstory models

In conclusion, using shortened yield length BRBs will give us relatively smaller story
drift, acceptable relatively larger roof acceleration, column force and brace force. However the
huge ductility demarsiof the stiffened braces are not acceptable sTlhmitations onthe

shortened yield length BRBrust be considered in design.
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4.3.2 Comparison of models designed based on I=1.0 and I=1.5
This section provide the ¢ o mpnodeisswictareof BRB
desigredwith an importantdctor of 1I=1.0 and 1=1.5. Comparisons are presentdaloe 47.

The models includedre:

1. LA3NCh and LA3NCh1.5
2. Riv3NCh and Riv3NCh1.5
3.LA6NCh and LA6NCh1.5

4. RivéNCh and Riv6NCh1.5
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Table 4-7: Comparison of theEffect of I=1.0 and I=1.5

Comparison LA3Ch Comparison Riv3Ch Comparison LA6Ch Comparison Riv6Ch
1=1.0 =1.5 =1.0 =1.5 =1.0 =1.5 =1.0 I=1.5
Mean of Cumulative Ductility | 104.6 73.1 85.1 52.4 108.2 91.9 84.9 76.6
Demand
Mean of Maximum Ductility 25.9 19.6 21.0 14.1 258 23.5 19.3 17.5
Demand
Mean of Maximum Reference | 24.2 19.1 19.6 14.1 21.7 19.6 18.0 152
Ductility Demand
Mean of Maximum Brace Strain| 3.17% 2.50% 2.57% 1.85% 2.84% 257 2.36% 1.99%6
Max Normalized Brace Force | 1.947 1.766 1.797 1.595 1.979 1.897 1.810 1.7
Mean of Max drift 3.7% 2.8% 3.0% 2.2% 4.0% 3.5% 3.3% 2.7%
Mean of residual drift 1.26% 1.13% 1.20%0 0.91% 1.03% 1.0®0 1.73% 0.8
Mean of Maximum Acceleration| 1.780¢g 1.921¢g 1.1619g 1.309¢g 0.867¢g 0.987¢g 0.640¢g 0.729g
Mean of Maximum Column 1.5% 1.3% 1.3% 1.0% 1.2% 1.2% 1.0% 1.0%
Rotation
Mean of Maximum Column stres| 19.6 ksi 24.6ksi 15.9 ksi 19.5 ksi 11.4 ksi 13.7 ksi 9.8 ksi 18.7ksi
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Based on the comparison between BRBs in models with 1=1.0 and it=dah,be seen
that the ductility demandf the braces in models with 1=1.5 are smaller than that of braces of
models with I=1.0. Even if the models with 1=1.5 are designed with stronger BRBs and the
braces take more lateral resistance, the normalized brace force of those braces are still smaller
than those of normal braces on average. This suggests that designing the braces stronger indeed

decreasethe ductility demand.

In the aspect of the behavior of the frame, story drift, residual story drift and column
rotation are decreased in the modeih 1=1.5, since those models have relatively larger
stiffness. Simultaneously, roof acceleration and column stress are relatively larger in the models

with 1=1.5.

In conclusion, important buildings with 1=1.5, such as hospitals, are moretikely

survive severe earthquakes with lower ductility demands and story drifts.
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4.3.3 Comparison of chevron and single diagonal configuration
This section providethe comparison of the BRBs and the frame behavior between those
models, whichare desigadwith the devron configuration and single diagonal configuration.

Comparisons are presedtin Table 48 and 49. Theyinclude

1. LASNCh and LA3BNSD
2.LA3SCh and LA3SSD
3. RivBNCh and Riv3BNSD
4. Riv3SCh and Riv3SSD
5. LABNCh and LA6NSD
6. LA6SCh and LA6SSD
7. RiveNCh and Riv6NSD

8. Riv6SCh and RiveSSD
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Table 4-8: Comparison of the Effect of Chevron and Single Diagonal Configuration Three-Story)

Comparison LA3N

Comparison LA3S

Comparison Riv3N

Comparison Riv3S

Chevron SD Chevron SD Chevron SD Chevron SD
Cumulative Ductility Demand | 104.6 66.7 185.7 172.9 85.1 51.0 154.1 140.3
Ductility Demand 25.9 16.4 41.1 38.2 21.0 12.6 33.2 30.1
Reference Ductility Demand | 24.2 15.9 33.9 31.2 19.6 12.3 28.6 25.5
Brace Strain 3.17% 2.08% 4.44% 4.09% 257 1.62% 3.75% 3.34%
Normalized Brace Force 1.947 1.726 2482 2403 1.797 1601 2224 2.151
Story drift 3.7% 4.0% 2.7% 2.6% 3.0% 3.2% 2.2% 2.2%
ResidualStory Drift 1.26% 1.84% 0.42% 0.44% 1.20% 1.50% 0.52% 0.49%
Total RoofAcceleration 1.780 g 1.626 g 1.952¢ 2.179¢g 1.161g 1.116g 1.230¢g 1519
Column Rotation 1.5% 1.8% 12% 1.1% 1.3% 1.4% 1.0% 0.9%
ColumnAxial Stressin 19.6 ksi 30.1 ksi 23.3 ksi 38.9 ksi 15.9 ksi 23.5 ksi 17.8 ksi 28.8 ksi
Compression
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Table 4-9: Comparison of the Effect of Chevron andSingle Diagonal Configuration Six-Story)

Comparison LA6GN

Comparison LAG6S

Comparison RiveN

Comparison Riv6S

Chevron SD Chevron SD Chevron SD Chevron SD
Cumulative Ductility Demand | 108.2 82.2 271.4 249.6 84.9 69.9 185.7 220.0
Ductility Demand 258 19.5 64.4 52.9 19.3 14.1 39.8 42.7
Reference Ductility Demand | 21.7 17.0 48.5 41.7 18.0 12.6 32.1 32.8
Brace Strain 2.84% 223% 6.36% 5.4 2.36% 1.65% 4.21% 4.29%
Normalized Brace Force 1.979 1.806 2.327 2.814 1.810 1.628 2412 2.292
Story drift 4.0% 4.0% 3.6% 34% 3.3% 3.0% 2.5% 2.6%
ResidualStory Drift 1.03% 1.31% 0.83% 0.40% 1.73% 1.01% 0.46% 0.29%
Total RoofAcceleration 0.867¢g 0.95¢g 0.925¢g 1.204¢ 0.640¢g 0.757¢9g 0.738¢g 0.886¢
Column Rotation 1.2% 1.3% 12% 1.1% 1.0% 1.0% 0.8% 0.8%
ColumnAxial Stressin 11.4 ksi 10.8 ksi 12.3 ksi 14.3 ksi 9.8 ksi 9.1 ksi 11.6 ksi 10.4 ksi
Compression
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In the comparison dhechevron and single diagonal configurasevith normal yield
length BRBSs, ductility demands of BRBs in single diagonafigaration models are smaller by
around 2030%; reference ductility demands of BRBs in single diagonal configuration models
are smaller by around 116%; cumulative ductility demands of BRBs in single diagonal
configuration modis are smaller by around ZD%;the maximum drift of single diagonal
configuration model is 10% larger and the column stress of single diagonal configuration model

is 30% larger on average.

In the comparison of models with shortened yield length of BRBs, the results of chevron
configuration and single diagonal configuration models are close. The reason for this
discordance is that the yield length of BRBs in chevron configuration models are shortened by
50%60% and the yield length of BRBs in single diagonal configuration modekshartened by

70% on average.

This showghat with normal yield length BRBSs, single diagonal configuration models
have less ductility demand for BRBs but the frame shows larger story drift and column rotation.
This give us a hint on further research tsiadrtening yield length of BRBs in single diagonal
configuration models to a certain degree meyidea good balance between ductility demand
and story driftlt is probabk thatsingle diagonal configuration models with slightly shortened

yield lengthBRBs wil provide better performance than chevron configuration models.

As shown in Figure 45 and 416, story drifts of chevromonfigurationmodels and
single diagonatonfigurationmodels are roughly the same at lower stories. However, story drift
of single diagonalkonfigurationmodels are larger in higher stories. This difference is more

obvious in the sikstory models. This shows the configuration will affect the story distribution.
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4.3.4 Comparison of LA and Riverside
This section providethe @mparison of the BRBs and the frame behavior between those
models whichare desigedat LA and Riverside. Comparisons are presentdahbies4-10 and

4-11. Themodels includedre:

1. LA3SNCh and Riv3ANCh

2.LA3NCh1.5 and Riv3NCh1.5

3. LA6NCh and Riv6NCh

4. LA6NCh1.5 and RiGNCh1.5

5. LASNSD and Riv3NsD

6. LAGNSD and Riv6NsD

The comparisons show that cumulative ductility demands, ductility demands and
reference ductility demands of the models at LA are larger than those at Riversid&$s20
Also, the stoy drifts and columnatationsof the models at LA are larger than those at Riverside
by 20% on average. Maximum accelerasiohthethreestorymodels at LA are larger than
those at Riverside by 3Q%1aximum acceleratisof thesix-storymodels at LA ardarger than

those at Riverside by 25%.

Generally, models at LA are more vulnerable than those at Rivensiigthe effect of
earthquakes. This difference between models at LA and Rivassiaere obvious on thiree
storymodels.This is probably bcause the BRBs in LA models are designwéd larger cross

section areand the LA models have relatively smaller fundamental period.
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Table 4-10: Comparison of theEffect of LA and Riverside (Chevron Configuration)

Comparison BICh

Comparison BIChl.5

Comparison BICh

Comparison BIChl.5

LA Riv LA Riv LA Riv LA Riv

Cumulative Ductility Demand 104.6 85.1 73.1 52.4 108.2 84.9 91.9 76.6
Ductility Demand 25.9 21.0 19.6 14.1 25.8 19.3 235 17.5

Reference Ductility Demand 24.2 19.6 19.1 14.1 21.7 18.0 19.6 152
Brace Strain 3.17% 257 2.500% 1.85% 2.84% 2.36% 257% 1.9%
Normalized Brace Force 1.947 1.797 1.766 1.595 1979 1.810 1.897 1.7
Story drift 3.7% 3.0% 2.8% 2.2% 4.0% 3.3% 3.5% 2.7%
ResidualStory Drift 1.26% 1.20% 1.13% 0.91% 1.03% 1.73% 1.0®% 0.83%
Total RoofAcceleration 1.780¢g 1.161g 1.921¢g 1.309¢g 0.867¢g 0.640¢g 0.97¢g 0.729g
Column Rotation 1.5% 1.3% 1.3% 1.0% 1.2% 1.0% 1.2% 1.0%
ColumnAxial Stressin 196 ksi 15.9 ksi 24.6ksi 19.5 ksi 11.4 ksi 9.8 ksi 13.7 ksi 18.7ksi

Compression
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Table 4-11: Comparison of theEffect of LA and Riverside (Single Diagonal Configuration

Comparison 318D ComparisoroNSD
LA Riv LA Riv
Cumulative Ductility Demand 66.7 51.0 82.2 69.9
Ductility Demand 16.4 12.6 19.5 14.1
Reference Dudity Demand 15.9 12.3 17.0 12.6
Brace Strain 2.08% 1.62% 2.23% 1.65%
Normalized Brace Force 1.726 1.601 1.806 1628
Storydrift 4.0% 3.2% 4.0% 3.0%
ResidualStory Drift 1.84% 1.50% 1.31% 1.01%
Total RoofAcceleration 16269 11169 0.95¢g 0.757¢9g
Column Rotation 1.8% 1.4% 1.3% 1.0%
ColumnAxial Stressin 30.1 ksi 23.5 ksi 10.8 ksi 9.1 ksi
Compression
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4.4 Investigatingthe effect of the stiffness of the BRBs in models
In the modeling procedure, the stiffness of the BRBs are required by Peiorim@
change of stiffness will have an effect on the behavior of the structure. Here, we are interested in
how much the 10% change of thlsticstiffness of the BRBs will affect the nonlinear behavior
of the structuresThe interest here is that engineare estimating gbracedstiffness with much
more precision than other lateral systems. It is not clear that this need be the case as many of the

estimates may not be as accurate as believed.

A six-storychevron configuration model with normal yielchiggth BRBs with [=1.0 at
LA and asix-story single diagonal configuration model with normal yield length BRBs with
I=1.0 at LA are chosen to present the respfithe 10% difference on the stiffness of BRBs. In
each comparisora model with BRBshaving90%the calculatecelasticstiffness a model with
BRBs ofcalculateckelasticstiffness ancg model with BRBshaving110% thecalculatedelastic
stiffness are taken into consideratidime strength and poegteld behavior of the braces remains

the same.

The @mparisos are presented in Tablel2. For each configuration, mean value and
mean plus standard deviation value of the ground motion suite are presented. The difference
between results of normal BRB stiffness model and results of models with 90% andRB)%
stiffness are presented. Results of individual ground motion are presented in detail in the

AppendixA.

As Table 412 shows, the difference of each comparison set ageaalhd 1%, which
suggestsvith all the other parameter keptnstantchanginglRBs 6 st i f fwilensys by 10
resultin small changgein the nonlinear behavior. Thus, the error caused by the inaccuracy of

mo d e | i n glastsifhass, if any, isninimal
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Table 4-12: Six-story ComparisonVariation of BRB Stiffness LA M odels with Normal Yield Length

~ |5 |5 2 2

) L L = > @ @

£ = 3 9 S = |2 & c | & |8

a S & g | |a S @ s | § m wa| L

> o o mc| = o Aa ) € = 7 BT | =

o o S 9| © > £ o = Q 5 =~| o5 | F

e B © © o2 | 3 @ o > o b x G| pB| D

5 S 3 Sc |20 o & o < x| x| c cc|cd| ¢
> | B < g2 85| % =1 © S = D= £ ES| ES| E~
s ¢ e |22128[¢ |8 |s |6 |ead|eald8 [32/88|8=
- Calculated Stiffness U 4.0% | 1.03% | 0.867 | 1.979 | 1.951 | 25.8 | 25.0 | 2.85% | 108.2 | 21.7 | 198 |1.2% |4.7 114 | 2934
o O+ (58% |1.69% |1.078 |2.300 | 2.246 | 38.6 [37.9 |4.13% |162.0|31.5 [286 |1.6% |5.9 12.6 | 365.1
g 90% Calculated U 4.0% | 1.05% | 0.857 | 1.985 | 1.957 | 25.7 | 25.0 | 2.86% | 106.6 | 21.9 | 199 |12% | 4.8 115 | 296.2
2 O+ (58% |1.71% | 1.068 | 2.309 | 2.255 | 38.6 [38.0 |4.15% | 160.0|31.7 |[28.8 |1.6% |5.9 126 | 367.3
S | 110% Calculated U 3.9% | 1.00% | 0.882 | 1.972 | 1.945 | 25.8 | 25.1 | 2.81% | 108.6 | 21.4 | 195 |1.2% | 4.7 11.4 | 290.8
g O+ (57% |1.67% | 1.099 | 2.289 | 2.236 | 38.4 [37.7 |4.07% | 162.5(31.1 |[283 |1.6% |5.9 125 | 363.7
g Percentage difference 80% | p 0.6% | 1.7% |-1.1%|0.3% | 0.3% |-0.6% | -0.2% | 0.5% | -1.5% | 0.8% | 0.7% | -0.1% | 1.0% | 0.4% | 1.0%
2 Calculatel & Calculated 'O+ §0.6% |0.9% |-0.9%]|0.4% |0.4% |0.1% |0.2% |0.6% |-1.2%|0.7% |0.7% | -0.4% | 0.6% | 0.3% | 0.6%
O | Percentage difference #10% | u -1.1% | -2.7% | 1.8% | -0.3% | -0.3% | 0.1% | 0.1% | -1.3% | 0.4% | -1.2% | -1.2% | -0.4% | -0.9% | -0.4% | -0.9%
Calculated& Calculated 'O+ {-11%]|-15% | 2.0% |-0.5% |-0.5% | -0.5% | -0.5% | -1.4% | 0.4% | -1.1% | -1.1% | -1.2% | -0.4% | -0.2% | -0.4%
'% Calculated Stiffness ] 4.0% | 1.30% | 0.995 | 1.796 | 1.806 | 19.5 | 195 |2.23% |82.2 |17.0 |169 |13% |25 10.8 | 157.9
5 O+ (59% |228% |1.248 |2.068 | 2.078 | 29.5 |29.4 |3.29% | 123.0| 251 [ 249 |18% |34 11.6 | 208.4
ig) 90% Calculated ] 41% | 1.31% | 0.978 | 1.800 | 1.810 | 19.4 | 193 |2.25% |82.2 |17.2 |17.1 |13% | 2.6 10.8 | 160.8
8 O+ (6.0% |230% |1.236 | 2076 | 2.086 | 29.5 |29.4 |3.33% | 123.7| 253 | 252 |18% |34 116 | 2113
< | 110% Calculated V] 4.0% | 1.30% | 1.020 | 1.792 | 1.802 | 19.6 | 19.5 | 2.21% | 82.2 |16.8 |16.8 |1.3% |25 10.7 | 155.6
5 O+ (58% | 2.25% | 1.285 | 2.060 | 2.070 | 29.4 | 29.4 |3.25% | 122.2|24.8 |247 |1.7% | 3.3 115 | 205.7
g Percentage difference &0% | p 1.3% [ 0.2% |-1.7%|0.2% | 0.2% |-0.7% | -0.7% | 0.8% | 0.0% | 0.9% | 0.9% | 1.8% | 1.8% | 0.4% | 1.8%
a Calculated& Calculated O+(012% |[09% |[-1.0%|0.4% |0.4% |[0.1% |[0.1% |1.2% |0.6% |1.1% |11% |1.3% |1.4% |0.4% | 1.4%
© | Percentage difference 810% | p -1.2% | -0.6% | 2.5% | -0.2% | -0.3% | 0.4% | 0.4% |-1.2% | 0.1% | -1.0% | -0.9% | -1.8% | -1.5% | -0.4% | -1.5%
o | Calculated® Calculated O+ (-13%|-1.0% |3.0% |-0.4% | -0.4% | -0.2% | -0.2% | -1.0% | -0.7% | -1.1% | -1.1% | -2.1% | -1.3% | -0.4% | -1.3%
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4.5. Summary

In this chapteranalytical results of #nthreestory models and the sstory models are
presented. Statistical data of the ground motions suites are presented for each model. Mean value
and mean value plus standard deviation are calculated. Besides the statistical results, a case study
of respnse to th&eEMA P659 FF192 recordis presented andiscussed for each model.
Similaritiesand difference are discussed. Compassiiseveral performance metriage
provided for systenrtevel behavior studyPlots ofoverstrengttfactors ersusbracestrain are
provided. General comparison based on model variation are presented and discussed. In addition,

the effect of BRB stiffness in modeling procedure on thelm@ar behaviois investigated.
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Chapter 5 Conclusion arkecommendation

5.1 Summsy

In thisthesis the behavior of BRBs in BRBF systems was investigated uratdinear
seismic timehistory analysis. A literature review on previous BRBs research was provided. The
development background and the advantages of the BRBs was discussedicAluiand
experimental research on BRB assemblies was introduced, which provided a solid understanding
of the ductility demand of the BRBs and verified the stable hysteresis behavior of the BRBs.
Further research on systdavel seismicbehavior of the BBF system was introduced.
Introductionto the design specifications and process of the BRBs was provided for a better

understanding of the design of BR8F

In order to explore further understanding of seismic induced behaviors of the BRBs,
threestoryand six-storybuilding prototypes braced by BRBs were studied. Two configuration
of the braced frame were chosehevron braced configuration and single diagonal braced
configuration. Considering the design of important building, chevron configuratioesresere
also designed with an important factor of I=1.5. Two types of BRB yielding core were chosen
core with normal yielding length and core with shortened yielding lefgth.locations were
chosen for the seismic site condition: Los Angeles, CA andrBie, CA. Gravity load design
of the buildings were at [$abedi200%h Seesmimlaad design a s

of the buildings were conducted in SAP2QQ®I, 2013 usingthe ELF method.

Perform 3D [CSI, 2011\vas used to build the mel$ and run timdnistory analysis.
Parameters used to model the BRB=se provided by oreBraceAn introductionto the

modeling procedure in Perform 3D was provided in detail. Ground motions were crarsen f

102



the SAC ground motions and FEMA P695 groundioms. Ground motions were scalexdthe

hazard curve with 2% probability ofexceedancen 50 years.

Results of the time history analysis were extracted ftw®erform 3D and reduced.
Resultsincludestory drift, residual story drift, nodal absolutealeration, normalized brace
force brace ductility demand ratio, brace strain, brace cumulative ductility demand ratio,
reference ductility demand ratio, column rotation, column saedscolumn uplift force
Behaviors of the BRBs and the BRBF systemsewevestigated between different models.

Comparisons and discussion were generated.

5.2 Conclusion

Conclusions in detail are presented in Chapter 4. In general, BRBs with shortened
yielding length were found to have significantly higher ductility daechtha BRBs with normal
yielding length Brace strain and brace force of BRBs with SYL sigmificantly higher than
BRBs with NYL. Story drift in BRBF system with SYL BRB is reduced and residual story drift
is significantly reduced. Column rotation acmlumn stress in BRBF system with SYL BRB are

slightly higher.

BRBF with important factor of 1.5 were found to have less ductility demand, brace strain
and normalized brace force. Story drift and residual story drift are also reduced in BRBF systems
with an important factor of 1.5. Maximum accelerationeviErund higher in models witk1.5.

Column rotation ratias less in BRBF systems witk1.5 and column stress higher in BRBF

system with £1.5.
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BRBFs inachevron configuration were found to havgler ductility demanthan
frames with a single diagonal configuratidrhe chevron configuration frames were found to
havelower maximum roof acceleratio@ther results of these frames with different

configuration are roughly the same.

BRBF buildings inLA were found to have higher story drift, residual story drift, roof
acceleration, column rotation and column stress than those in Riverside models. BRBs in LA

models were also found to have higher ductility demand

Other specific conclusions are listasl follows:

(a) When modeling the stiffness of the BRBs in Perform 8D0% change of the initial

stiffness only results in about 1% difference in the nonlinearhisi®ry results.

(b) The maximum individual story drift alays occur at the first stogtthoughthe

maximum brace strain sometimes o&afrthe second story instead of the first story.

(c) The BRBs withthe same directionke tensed or compressed simultaneguatyhe

sane level behaved almost identically

(d) The mnimum of the individal story drift occuedin the second level ithreestory
models and in the fifth level isix-storymodels respectively, instead of occurring at the roof.
This is probably because of the relatively larger mass at tliesinoe the penthouse mass was

counted in the roof mass.
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5.3 Recommendations

This papelprovides a study on theeismic induced behavior of the BRBs in various
BRBF systems. The building heighwere limited tathreestories andgix stories. Further
research on the BRBs in BRBF systewith more storiessuch asine-story andwenty-story

buildings,are desirable.

BRBswith SYL worked well in reducing the residual story drift. Theheuldbe a
balance point, where the ductility demand of BRBs witleduced yield length is acceptab
wherethe residual drift is reducedFurther research is required on the BRBs with Skartened

to different degrees.
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Table A-2: FEMA P695 Results (i) LA3NCh
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NF02-2 | 7.3% | 0.85% | 1.817 | 2.491 | 2.358 | 49.8 | 51.3 | 6.34% | 5.75% | 114.9 | 48.4 | 43.9 | 2.8% | 17.1 | 24.9 | 482.0

NF041 | 6.6% | 2.80% | 1.586 | 2.546 | 2.428 | 36.7 | 34.6 | 6.00% | 5.30% | 116.9 | 45.8 | 404 | 1.2% | 16.6 | 24.3 | 467.9

NF042 | 2.4% | 0.73% | 1.542 | 1.729 | 1.731 | 17.0 | 16.5 | 2.11% | 1.84% | 80.4 |16.1 |14.0 | 0.9% | 11.4 | 194 | 322.1

NFO6-1 | 4.9% | 2.10% | 1.813 | 2.143 | 2.063 | 34.6 | 31.7 | 4.33% | 3.94% | 81.0 |33.1 |30.1 |1.5% |13.4 |21.3 | 377.8

NF062 | 6.6% | 1.40% | 1.315| 2.570 | 2.449 | 41.8 | 38.4 | 5.54% | 5.07% | 93.2 |42.3 | 38.7 | 2.2% | 16.8 | 24.6 | 473.0

NFO71 | 3.3% | 1.70% | 1.343 | 1.768 | 1.720 | 21.2 | 19.8 | 2.87% | 2.68% | 127.8 | 21.9 | 204 | 0.9% | 11.2 |19.2 | 3156

NFO7-2 | 3.0% | 0.80% | 1.596 | 1.644 |11.632|17.8 |16.8 | 2.53% | 2.39% | 685 |19.3 |18.3 |1.4% | 10.6 | 18.6 | 299.7
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Table A-3: FEMA P695 Results (ii) /ILASNCh
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NF091 | 3.4% | 2.20% | 2.062 | 2.167 | 2.122 | 36.8 | 34.8 | 2.78%| 2.50%| 72.3 | 21.2 |19.1 |1.5% | 10.7 | 18.6 | 301.8
2.3% | 0.62% | 2.329 | 1.856 | 1.854 | 22.2 | 19.9 1.92%| 1.73%| 80.8 | 14.6 | 13.2 |1.3% |11.3 | 19.1 | 318.3
3.7% | 2.20% | 1.353 | 1.971 | 1.918 | 22.3 | 21.3 | 3.27%| 2.94%| 62.3 (249 (224 |1.2% |12.4 | 20.3 | 348.7
2.2% | 1.30% | 1.554 | 1.613 | 1.620 | 12.6 | 12.0 1.83%| 1.74%| 32.6 | 13.9 | 13.3 |15% |10.4 | 18.4 | 294.0

4.3% | 1.70%| 1.564 | 2.208 | 2.170 | 32.4 | 31.3 | 3.73%| 3.44%) 308.8| 28.4 | 26.3 |1.7% |13.5 |21.2 | 379.4

4.5% | 0.79%| 1.387 | 2.153 | 2.082 | 29.0 | 27.9 | 4.03%| 3.61%)| 270.5| 30.7 | 27.6 | 2.2% | 13.0 | 20.9 | 367.9

2.0%| 0.42%| 2.250 | 1.685 | 1.714 | 17.1 | 15.2 | 1.80%]| 1.34%] 106.6| 13.7 | 10.3 |1.3% | 10.1 | 18.2 | 285.8

1.5% | 0.21% | 1.840 | 1.528 | 1.520 [ 11.9 | 11.1 | 1.08%| 1.00%| 55.5 | 8.3 7.6 0.9% | 10.3 |18.3 | 290.9

2.9% | 1.30%| 2.263 | 1.668 | 1.627 | 17.6 | 16.5 | 2.51%| 2.34%|35.2 [19.1 | 179 |1.6% |10.1 |18.1 |284.0

1.9% | 0.90%| 1.611 | 1.488 | 1.462 | 11.1 | 10.4 | 1.53%| 1.43%| 34.5 | 11.6 | 109 [1.4% | 7.8 15.9 | 220.4

3.7% | 1.30% | 1.992 | 2.075 | 2.031 | 30.8 | 28.0 | 3.03%| 2.73%| 70.0 | 23.1 | 20.9 |1.1% |10.4 |18.3 | 293.3

2.1%|1.10%| 2.704 | 1.591 | 1.567 | 11.1 | 11.1 | 1.81%]| 1.61%| 60.9 | 13.8 [12.3 |1.0% | 10.8 | 18.8 | 304.4

2.4% | 0.88% | 2.076 | 1.776 | 1.756 | 19.6 | 17.8 | 1.82%| 1.62%| 124.0/ 13.9 | 124 |1.6% |10.4 |18.4 | 292.4

2.1% | 0.52%| 1.354 | 1.702 | 1.701 | 12.0 | 11.3 | 1.75%]| 1.65%| 73.6 | 13.4 |12.6 | 1.2% | 10.1 | 18.0 | 285.5

4.9% | 0.62% | 1.895 | 2.137 | 2.058 | 36.9 | 38.0 | 4.37%| 3.95%) 159.3| 33.4 | 30.2 |1.9% |[12.8 | 20.8 | 361.1

2.9% | 1.40%| 1.660 | 1.682 | 1.641 | 18.1 | 16.9 | 2.45%| 2.28%| 74.5 | 18.7 |17.4 | 1.8% | 8.7 16.8 | 246.7

5.0% | 2.40%| 1.655 | 2.109 | 2.032 | 23.9 | 25.9 | 4.46%]| 4.02%| 265.8| 34.0 | 30.7 | 1.3% |10.7 |18.6 | 302.8

4.4% | 1.50%| 1.772 | 1.977 | 1.913 | 17.4 | 16.2 | 3.87%| 3.50%| 210.8| 29.5 | 26.7 | 1.2% | 10.2 | 18.2 | 286.9

3.9% | 1.70%| 1.738 | 2.127 | 2.087 | 39.9 | 39.0 | 3.38%| 3.11%| 83.5 | 25.8 | 23.7 | 1.9% |14.4 | 22.4 | 406.6

6.5% | 1.40%| 1.717 | 2.306 | 2.241 | 61.0 | 61.1 | 5.74%| 5.27%| 121.1|43.8 | 40.2 | 2.4% |13.8 | 21.6 | 388.4

3.6% | 1.26%| 1.736 | 1.918 | 1.876 | 24.5 | 23.4 | 3.09%| 2.78%| 102.4|23.6 |21.2 |15% |115 |194 |3229

5.1% | 1.93%| 2.060 | 2.214 | 2.142 | 36.1 | 35.0 | 4.48%]| 4.03%| 167.0] 34.2 | 30.8 | 2.0% |13.7 | 21.6 | 386.0

117




Table A-4: SAC Results /LASNCh1.5
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LA21 | 5.4% | 2.60% | 1.659 | 2.140 | 2.044 | 29.1 | 28.1 | 4.87%| 4.47%| 94.2 |37.2 | 34.1 |2.1% |195 | 27.4 |551.1
LA22 | 3.9% | 2.00% | 1.932 | 2.089 | 2.041 | 32.3 | 29.0 | 3.65%]| 2.91%| 103.8 | 27.9 | 22.2 |1.5% | 20.5 | 28.3 | 579.5
LA23 | 2.4% | 0.71%| 1.902 | 1.817 | 1.801 | 21.3 | 19.3 | 2286 | 1.59%| 112.8|17.1 | 12.2 |1.0% |17.8 | 25.6 | 502.3
LA24 | 3.6% | 0.78% | 1.844 | 1.957 | 1.927 | 25.9 | 27.0 | 3.54%| 2.62%| 183.7 | 27.0 | 20.0 | 1.8% | 19.8 | 27.5 | 559.5
LA25 | 3.8% | 2.20% | 2.150 | 1.950 | 1.888 | 27.9 | 25.5 | 3.36%| 3.03%| 45.4 | 25.6 | 23.1 |1.3% |16.1 |24.1 | 454.6
LA26 | 3.6% | 1.30% | 2.275 | 2.253 | 2.192 | 36.7 | 33.8 | 3.24%| 2.75%| 83.5 |24.7 |21.0 |1.3% |17.7 | 25.5 | 498.0
LA27 | 5.0% | 2.10%| 1.809 | 2.257 | 2.167 | 27.6 | 25.3 | 4.57%| 4.05%| 102.2 | 34.9 | 30.9 |1.8% |19.7 | 27.6 | 555.8
LA28 | 2.3% | 1.40%| 2.130 | 1.635| 1.628 | 12.1 | 10.7 | 1.75%| 1.65%| 38.9 | 13.3 | 12.6 | 1.2% | 15.3 | 23.2 | 430.9
LA29 | 2.3% | 0.99%| 2.011 | 1.568 | 1.540 | 13.9 | 13.1 | 1.96%| 1.72%| 64.4 | 15.0 | 13.1 | 1.4% | 15.0 | 22.9 | 421.7
LA30 | 2.2% | 0.84%| 2.015| 1.566 | 1.539 | 8.1 7.6 1.87%| 1.65%| 52.3 | 14.3 | 12.6 | 1.3% | 14.2 | 22.2 | 400.1
LA31 | 2.3% | 1.30%| 1.828 | 1.715| 1.683 | 14.2 | 13.0 | 2.01%| 1.75%| 66.1 | 15.3 | 13.3 | 1.1% | 15.4 | 23.3 | 432.9
LA32 | 2.2% | 1.10%| 2.355 | 1.734 | 1.713 | 19.7 | 18.1 | 2.02%| 1.57%| 64.9 | 154 |12.0 [0.9% |17.1 | 24.9 | 481.4
LA33 | 3.2% | 1.30%| 2.067 | 1.776 | 1.731 | 21.5 | 19.9 | 2.87%| 2.55%| 75.0 |21.9 |19.4 |1.8% |15.3 | 23.4 | 431.7
LA34 | 2.3% | 0.80%| 2.089 | 1.754 | 1.730 | 14.2 | 13.1 | 2.1%6| 1.69%| 80.4 |16.4 | 129 |1.0% |16.9 | 24.8 | 478.0
LA35 | 4.4% | 0.43%| 3.106 | 2.145| 2.096 | 44.2 | 42,9 | 3.92%| 3.64%| 118.6 | 29.9 | 27.8 | 2.3% | 19.1 | 27.0 | 537.3
LA36 | 3.1% | 0.76% | 2.078 | 2.020 | 1.985 | 32.0 | 30.4 | 2.71%| 2.54%| 122.8 | 20.7 | 194 | 1.8% |20.4 | 28.2 | 573.9
[Vl 3.3% | 1.29%| 2.078 | 1.88 | 1.857 | 23.8 | 22.3 | 2.92%| 2.51%| 88.0 |22.3 | 19.2 [1.5% |17.5 | 25.4 | 493.0
O+0|43% |1.90%|2.395|2.125|2.065|33.4 | 31.6 | 3.88%| 3.41%]| 123.2|29.6 | 26.1 |1.9% |19.6 | 27.4 | 5515
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Table A-5: FEMA P695 Results (i) /LASNCh1.5
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FFO11 | 2.2% | 0.66% | 1.778 | 1.745 | 1.737 | 19.9 | 18.0 | 2.08%/| 1.38%| 106.2 | 15.9 | 10.5 | 1.4% |16.9 | 24.8 | 477.8
FFO12 | 1.5% | 0.68%| 1.769 | 1.529 | 1.512 | 9.2 9.3 1.32%| 1.07%| 72.4 | 10.0 | 8.2 0.6% | 15.3 | 23.3 | 431.2
FFO21 | 1.7%| 0.73%| 2.051 | 1.411 | 1.397 | 7.3 7.2 1.42%| 1.25%/| 54.3 10.8 | 9.6 0.7% | 14.9 | 23.0 | 4195
FF022 | 2.5% | 1.50%| 1.913 | 1.586 | 1.548 | 13.7 | 12.8 | 2.12%| 1.98%| 47.9 |16.2 |15.1 | 1.3% |14.0 | 22.1 | 395.7
FFO31 | 1.8% | 1.00%| 2.040 | 1.459 | 1.439 | 6.1 5.8 1.52%| 1.32%| 35.6 |11.6 |10.1 | 0.7% | 15.2 | 23.2 | 427.9
FF032 | 3.4% | 0.98% | 1.351 | 1.809 | 1.754 | 22.9 | 21.1 | 3.01%| 2.77%| 47.4 |23.0 |21.1 |1.1% |17.8 | 25.8 | 501.2
FFO91 | 1.8%| 0.92%| 1.322 | 1.546 | 1.526 | 13.0 | 12.1 | 1.55%]| 1.29%| 38.7 | 11.8 | 9.9 0.9% |14.9 | 22.9 | 4201
FFO092 | 2.4%| 1.70%| 2.149 | 1.544 | 1.527 | 12.1 | 12.2 | 2.08%| 1.95%| 46.8 | 15.8 | 149 | 1.4% | 14.7 | 22.7 | 413.6
FF161 | 3.6% | 1.80%| 2.309 | 1.860 | 1.804 | 24.7 | 22.7 | 3.20%| 2.90%| 48.7 |24.4 |22.1 | 2.1% | 15.7 | 23.7 | 442.0
FF162 | 2.1%| 1.20%| 1.660 | 1.605 | 1.576 | 15.2 | 14.1 | 1.79%]| 1.59%| 28.8 | 13.7 | 12.1 | 0.7% | 14.5 | 22.5 | 408.2
FF181 | 2.9% | 1.50%| 2.152 | 1.783 | 1.744 | 21.6 | 20.0 | 2.58%]| 2.25%| 53.5 | 19.7 |17.2 | 1.6% | 15.5 | 23.5 | 437.1
FF182 | 1.3% | 0.56% | 1.542 | 1.407 | 1.394 | 7.9 7.3 1.05%| 0.99%| 24.3 | 8.0 7.5 0.8% | 15.3 | 23.4 | 4325
FF191 | 1.8% | 0.74%| 2.252 | 1.595 | 1581 | 14.6 | 13.7 | 1.65%| 1.24%| 111.3 | 12.6 | 9.5 0.9% | 15.2 | 23.0 | 429.3
FF192 | 3.4%| 2.20%| 1.530 | 1.914 | 1.863 | 22.7 | 20.8 | 3.01%]| 2.64%| 86.9 |23.0 |20.1 |1.4% | 18.9 | 26.8 | 533.9
NFO21 | 3.9% | 0.87%| 2.248 | 2.014 | 1.979 | 36.3 | 36.0 | 3.49%| 3.17%| 76.4 | 26.7 | 24.2 | 2.3% | 19.3 | 27.2 | 543.2
NF022 | 5.4% | 0.68%| 2.163 | 2.111 | 2.014 | 40.2 | 40.6 | 4.86%| 4.47%| 84.1 |37.1 |34.1 |2.4% | 20.0 | 27.9 | 564.8
NFO41 | 3.5% | 1.20%| 1.393 | 1.853 | 1.807 | 24.1 | 22.4 | 3.18%]| 2.71%| 89.0 |24.3 | 20.7 |1.6% | 16.9 | 24.7 | 476.2
NF042 | 1.8% | 0.19%| 1.593 | 1.612 | 1.604 | 14.3 | 12.7 | 1.48%]| 1.37%| 55.5 | 11.3 | 10.5 | 1.1% | 15.0 | 23.0 | 421.9
NFO6-1 | 4.0% | 1.30% | 2.238 | 1.848 | 1.781 | 25.5 | 23.7 | 3.57%| 3.32%| 63.5 |27.2 | 253 |1.3% | 17.6 | 25.5 | 495.5
NF06-2 | 3.6% | 1.40%| 1.360 | 1.946 | 1.881 | 23.2 | 21.6 | 3.18%]| 2.96%| 41.7 |24.3 | 226 |1.3% |17.9 | 25.9 | 504.3
NFO7-1 | 2.9% | 1.20%| 1.999 | 1.751 | 1.741 | 20.7 | 20.2 | 2.54%| 2.36%| 118.4 | 19.4 | 18.0 | 1.0% | 16.7 | 24.7 | 471.6
NFO7-2 | 2.4% | 0.28%| 1.286 | 1.750 | 1.740 | 17.9 | 16.8 | 2.09%| 1.97%| 54.5 | 159 |15.1 |1.5% | 16.2 | 24.2 | 457.2
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Table A-6: FEMA P695 Results (ii) /LASNCh1.5
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NFO91 | 4.7% | 2.50%| 2.179 | 2.117 | 2.035 | 34.0 | 31.0 | 4.24%| 3.82%| 61.0 |32.3 |29.2 |1.8% | 16.9 | 24.8 | 476.9
NF092 | 1.9% | 0.69%| 2.179 | 1.734 | 1.719 | 18.4 | 16.5 | 1.60%| 1.52%| 52.9 |12.2 |11.6 | 1.2% | 16.3 | 24.3 | 460.7
NF101 | 2.7% | 1.70% | 1.277 | 1.835 | 1.798 | 14.6 | 14.2 | 2.41%| 2.06%| 48.0 | 18.4 | 15.7 | 0.8% | 16.9 | 24.9 | 477.5
NF102 | 1.9% | 1.20%| 1.732 | 1.542 | 1.524 | 10.2 | 9.4 1.48%| 1.41%| 27.8 | 11.3 | 10.8 | 0.8% | 16.3 | 24.3 | 459.1
NF12-1 | 4.0% | 1.90%| 1.561 | 1.876 | 1.811 | 20.0 | 18.6 | 3.55%| 3.28%| 150.1 | 27.1 | 25.0 | 1.6% | 17.5 | 25.5 | 4925
NF12-2 | 4.1% | 1.20%| 1.766 | 2.004 | 1.936 | 18.9 | 20.1 | 3.64%| 3.28%]| 197.1 | 27.8 | 25.1 | 1.3% | 19.1 | 27.0 | 537.7
NF151 | 2.3%| 1.10%| 2.400 | 1.570 | 1.571 | 11.4 | 11.7 | 1.94%| 1.80%| 56.5 | 14.8 | 13.8 | 0.9% | 15.5 | 23.5 | 435.8
NF152 | 2.0% | 1.20%| 2.017 | 1.593 | 1.568 | 14.7 | 13.7 | 1.77%| 1.52%| 43.6 | 135 |11.6 | 0.8% | 16.0 | 24.0 | 451.2
NF22-1 | 2.2% | 1.30%| 2.473 | 1.566 | 1.556 | 13.2 | 12.1 | 1.70%| 1.58%]| 24.9 | 129 |12.0 |1.1% |17.1 | 25.0 | 481.1
NF222 | 1.0% | 0.18%| 1.728 | 1.351 | 1.340 | 6.0 5.6 0.70%| 0.63%| 32.3 | 5.3 4.8 0.8% |14.4 | 225 | 406.5
NF231 | 4.2% | 1.70%| 1.766 | 1.988 | 1.917 | 29.4 | 26.9 | 3.76%| 3.43%| 63.7 |28.7 | 26.2 | 1.8% | 15.3 | 23.2 | 431.4
NF232 | 2.0%| 1.10%| 2.699 | 1.580 | 1.554 | 12.8 | 12.0 | 1.67%]| 1.48%| 51.0 | 12.8 |11.3 | 1.4% | 16.2 | 24.2 | 457.7
NF241 | 1.5%| 0.33%| 2.489 | 1.561 | 1.548 | 13.2 | 12.4 | 1.24%]| 0.95%]| 90.3 | 9.5 7.3 1.0% |15.8 | 23.7 | 445.0
NF242 | 1.6% | 0.53%| 1.470 | 1.502 | 1.498 | 9.8 9.2 1.32%| 1.23%| 46.6 | 10.1 | 9.4 1.0% |15.4 | 23.4 | 435.0
NF26-1 | 3.5% | 0.79%| 2.017 | 1.831 | 1.810 | 23.7 | 21.8 | 3.12%]| 2.86%| 99.2 |23.8 | 219 |1.7% | 18.1 | 26.0 | 509.5
NF262 | 1.3% | 0.0R6 | 1.420 | 1.480 | 1.469 | 6.9 6.3 0.99%| 0.92%]| 66.1 | 7.6 7.1 0.7% | 15.1 | 23.1 | 425.7
NF27-1 | 3.1% | 1.70%| 1.885 | 1.737 | 1.694 | 16.0 | 16.1 | 2.77%| 2.46%| 106.2 | 21.1 | 18.7 | 1.4% | 15.0 | 22.9 | 421.9
NF27-2 | 2.8% | 0.79% | 1.552 | 1.702 | 1.661 | 13.9 | 13.3 | 2.42%| 2.19%| 118.0 | 18.4 | 16.7 | 1.0% | 16.2 | 24.3 | 458.2
NF281 | 2.1% | 0.27% | 1.134 | 1.699 | 1.692 | 16.7 | 14.8 | 1.77%| 1.68%| 37.4 |13.5 [12.8 | 1.2% | 14.8 | 22.7 | 417.5
NF282 | 3.9% | 1.30% | 2.322 | 2.094 | 2.051 | 40.1 | 38.8 | 3.50%| 3.26%| 70.1 |26.7 [249 |1.9% | 175 | 25.4 | 494.3
V] 2.7% | 1.07%|1.861 | 1.715|1.683 | 18.0 | 17.0 | 2.34%| 2.10%| 67.3 179 |16.0 | 1.2% |16.3 | 24.2 | 459.0
O+1 3.7% | 1.62% | 2.251 | 1.916 | 1.866 | 26.6 | 25.3 | 3.31%| 3.01%| 102.6 | 25.3 | 23.0 | 1.7% | 17.7 | 25.7 | 499.4
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Table A-7: SAC Results /LA3SCh
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LA21 | 3.8% | 0.50%| 2.282 | 3.022 | 2.926 | 52.9 | 50.3 6.61%| 5.89%]| 190.2 | 50.4 | 449 | 15% |19.4 | 27.3 |547.2
LA22 | 2.8% | 0.34%| 1.919 | 2.679 | 2.616 | 52.7 | 51.9 4.56%| 4.34%| 211.7 | 34.8 | 33.1 | 1.4% | 18.7 | 26.7 | 527.4
LA23 | 1.9% | 0.18%]| 2.616 | 2.345 | 2.303 | 40.9 | 39.3 3.10%| 2.81%]| 246.8 | 23.6 | 21.4 | 1.1% | 15.7 | 23.7 | 443.2
LA24 | 3.0% | 0.05%| 2.175 | 2.831 | 2.754 | 59.6 | 60.0 5.04%| 4.59%| 344.7 | 38.5 | 35.1 | 1.3% | 18.7 | 26.7 | 528.1
LA25 | 3.4% | 0.79%| 2.362 | 2.791 | 2.717 | 50.8 | 48.1 5.44%| 5.12%]| 160.6 | 41.5 [ 39.1 | 0.9% | 16.5 | 24.4 | 464.2
LA26 | 4.0% | 0.42%| 2.467 | 3.270 | 3.153 | 76.0 | 73.5 6.81%| 6.21%| 208.8 | 51.9 [ 47.4 | 2.0% | 18.9 | 26.8 | 532.7
LA27 | 3.8% | 0.47%| 1.715 | 3.144 | 3.041 | 47.9 | 45.9 6.34%| 5.75%)| 199.5 | 48.4 |43.9 | 1.5% |17.4 | 25.4 |491.1
LA28 | 2.2% | 0.21%| 2.152 | 2.006 | 1.972 | 25.7 | 34.7 3.61%| 3.49%| 93.3 | 27.6 | 26.7 |1.0% |11.4 |19.4 |322.0
LA29 | 2.1% | 0.36%| 2.026 | 2.185 | 2.150 | 18.1 | 19.5 3.46%| 3.06%| 175.4 | 26.4 | 23.4 | 0.9% | 14.2 | 22.2 | 399.3
LA30 | 2.2% | 0.44%| 2.187 | 2.101 | 2.054 | 18.8 | 19.9 3.49%| 3.32%| 137.8 | 26.6 | 25.3 | 1.0% | 11.7 | 19.8 | 330.9
LA31 | 1.7% | 0.31%| 1.843 | 2.154 | 2.122 | 28.3 | 26.2 2.71%| 2.38%| 149.2 | 20.7 |18.1 | 0.7% | 11.9 | 19.9 | 3345
LA32 | 2.6% | 0.30%| 1.880 | 2.400 | 2.348 | 36.9 | 35.1 4.39%| 3.93%| 193.9 | 33.5 | 30.0 | 0.8% | 15.8 | 23.8 | 444.8
LA33 | 3.1% | 0.27%| 2.045 | 2.539 | 2.472 | 40.7 | 38.9 5.15%| 4.68%)| 199.6 | 39.3 | 35.7 | 1.3% | 14.2 | 22.2 | 400.8
LA34 | 2.1% | 0.36%| 1.758 | 2.421 | 2.375 | 28.5 | 27.2 3.40%| 3.07%]| 182.7 | 26.0 | 23.4 | 1.3% | 15.8 | 23.8 | 445.3
LA35 | 6.0% | 0.41%| 2.447 | 4.067 | 3.880 | 95.7 | 94.3 | 10.00%| 9.13%| 299.5 | 76.3 | 69.7 | 2.2% | 27.1 | 35.0 | 764.7
LA36 | 4.1% | 0.21%]| 1.917 | 3.226 | 3.123 | 79.9 | 78.3 6.63%| 6.08%| 275.7 | 50.6 | 46.4 | 2.0% | 21.9 | 29.9 | 6179
[Vl 3.1% | 0.35%| 2.112 | 2.699 | 2.625 | 47.1 | 46.4 5.05%| 4.61%| 204.3 | 38.5 | 35.2 | 1.3% | 16.8 | 24.8 | 474.6
O+0 |4.1% | 0.51%| 2.373 | 3.230 | 3.118 | 68.7 | 67.1 6.88%| 6.29%| 265.1 | 52.5 [ 48.0 | 1.7% | 20.8 | 28.7 | 585.5
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Table A-8: FEMA P695 Results (i) ILA3SCh
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FFOL1 | 2.4% | 0.05% | 2.023 | 2.493 | 2.449 | 39.1 | 39.5 | 3.95%| 3.36%| 267.9 | 30.2 | 25.7 | 0.9% |14.4 | 22.4 | 405.0
FFOL2 | 1.5% | 0.25% | 1.488 | 1.944 | 1.914 | 22.4 | 22.2 | 2.40%| 2.19%| 154.1 | 18.3 | 16.7 | 0.6% |11.1 | 19.2 | 312.9
FFO21 | 2.6% | 0.29% | 1.791 | 2.533 | 2.476 | 50.8 | 51.7 | 4.31%| 3.86%| 245.7 | 32.9 | 294 | 1.4% |14.8 | 22.8 |417.8
FF022 | 2.1% | 0.36% | 1.861 | 2.010 | 1.966 | 27.0 | 27.0 | 3.33%| 3.18%| 123.9 | 254 | 243 | 1.1% |11.3 | 19.3 | 317.5
FFO31 | 1.5% | 0.76%| 2.133 | 1.755 | 1.729 | 11.9 | 11.5 | 2.31%| 2.16%| 91.2 | 17.7 |16.5 | 0.7% |11.9 | 20.0 | 336.8
FF032 | 3.1% | 0.38% | 1.294 | 2.535 | 2.460 | 40.9 | 38.8 | 5.22%| 4.90%| 94.4 |39.8 |37.4 | 1.1% |17.2 | 25.3 | 486.0
FFO91 | 1.7% | 0.59%| 1.923 | 2.018 | 1.996 | 25.6 | 23.9 | 2.63%| 2.33%| 84.1 |20.1 |17.8 | 0.6% |10.5 | 185 | 295.6
FF092 | 2.2% | 0.53%| 1.867 | 2.353 | 2.316 | 35.1 | 34.1 | 3.580 | 3.24%| 129.1 | 27.1 | 24.8 | 1.0% |12.3 | 20.4 | 347.7
FF161 | 3.1% | 0.71%| 2.114 | 2.661 | 2.586 | 44.8 | 42.3 | 5.16%| 4.74%| 127.5|39.4 | 36.2 | 1.6% |13.7 | 21.7 | 385.8
FF162 | 1.9% | 0.63%| 1.198 | 2.024 | 1.988 | 25.9 | 24.8 | 2.99%| 2.75%| 73.5 |22.8 |21.0 | 0.8% |11.8 |19.8 | 3314
FF181 | 2.8% | 0.44%| 1.839 | 2.465 | 2.408 | 39.0 | 37.0 | 4.63%| 4.16%| 122.4 | 35.3 | 31.8 | 1.3% |13.2 | 21.2 | 372.2
FF182 | 1.2% | 0.58%| 1.843 | 1.655 | 1.655 | 15.1 | 14.3 | 1.84%| 1.77%| 70.1 | 14.0 | 13,5 | 0.9% |11.1 | 19.1 | 3125
FF191 | 1.9% | 0.21%| 1.573 | 2.157 | 2.127 | 27.1 | 25.3 | 3.10%| 2.61%| 280.5 | 23.7 | 20.0 | 1.1% |12.3 | 20.4 | 348.1
FF192 | 2.7% | 0.50% | 1.869 | 2.631 | 2.573 | 42.4 | 39.5 | 4.56%| 3.97%| 240.2 | 34.8 | 30.3 | 1.3% |17.2 | 25.1 | 485.1
NF021 | 3.9% | 0.51%| 1.917 | 3.000 | 2.896 | 74.5 | 74.7 | 6.61%| 6.07%| 201.0 | 50.4 | 46.3 | 2.1% |18.5 | 26.5 | 521.9
NF022 | 5.2% | 0.85% | 2.106 | 3.492 | 3.364 | 90.3 | 88.5 | 8.52%| 8.06%| 190.1 | 65.1 | 61.5 | 2.0% |22.4 | 30.3 | 630.4
NF041 | 3.7% | 0.65% | 1.472 | 2.909 | 2.813 | 43.7 | 41.8 | 6.34%| 5.80%| 189.3 | 48.4 |44.2 | 0.8% |18.8 | 26.7 | 528.8
NF042 | 1.5% | 0.40% | 2.133 | 2.139 | 2.110 | 29.7 | 29.8 | 2.41%| 2.12%| 162.6 | 18.4 | 16.2 | 1.0% |12.4 | 20.4 | 350.3
NF061 | 3.6% | 0.40% | 2.034 | 2.708 | 2.616 | 45.1 | 42.8 | 5.97%| 5.64%| 123.3 | 45.6 |43.0 | 1.0% |18.4 | 26.4 | 519.5
NF062 | 4.3% | 0.21%| 1.312 | 2.897 | 2.799 | 50.8 | 51.5 | 6.96%| 6.60%| 121.8 | 53.1 | 50.4 | 1.4% | 20.8 | 28.8 | 585.8
NFO7-1 | 2.5% | 0.42% | 2.464 | 2.251 | 2.196 | 39.8 | 39.4 | 4.09%| 3.88%| 306.7 | 31.2 | 29.6 | 1.2% |15.1 | 23.1 | 424.6
NFO7-2 | 2.6% | 0.39% | 1.793 | 2.204 | 2.146 | 40.2 | 39.7 | 4.28%| 4.10%| 152.1 | 32.7 | 31.3 | 1.1% |12.9 | 20.9 | 363.9
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Table A-9: FEMA P695 Results (i) /LA3SCh
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NF09-1 . 0.56% | 2.427| 2.997| 2.906| 59.4 | 56.8 | 5.72% | 5.34% | 150.9| 43.7 | 40.8 | 1.2% | 17.4 | 25.4 | 490.7
NF09-2 0.43%| 2.324 | 2.457| 2.408| 43.3 | 41.3 | 3.55% | 3.20% | 129.0| 27.1 | 244 | 1.4% | 146 | 22.6 | 4114
0.59%| 1.750| 2.498 | 2.448| 35.4 | 34.9 | 3.86% | 3.42% | 119.3| 295 | 26.1 | 0.8% | 15.5 | 23.5 | 437.7
0.39%| 1.832| 1.900| 1.884| 25.1 | 23.9 | 2.68% | 2.61%| 68.3 | 20.4 | 199 | 0.9% | 13.3 | 21.3 | 374.0
0.35%| 1.448| 2.612| 2.556| 40.4 | 38.7 | 5.34% | 5.07% | 474.0| 40.7 | 38.7 | 1.4% | 15.8 | 23.8 | 445.2

0.28%| 2.083 | 2.845| 2.764 | 38.9 | 38.8 | 5.31% | 4.82% | 480.7| 40.5 | 36.8 | 1.2% | 18.0 | 26.0 | 508.3

0.26%| 2.056 | 2.019] 1.997| 26.7 | 26.3 | 2.65% | 2.46% | 146.9| 20.2 | 188 | 1.0% | 12.0 | 20.0 | 337.5

0.71%| 1.812| 1.951| 1.922| 23.6 | 22.8 | 2.71%| 2.41%| 99.1 | 20.6 | 184 | 0.6% | 13.6 | 21.6 | 382.7

0.55%| 2.465| 1.952| 1.919| 26.4 | 25.7 | 3.18% | 3.06% | 61.7 | 243 | 234 | 1.0% | 13.5| 21.5 | 380.1

0.35%]| 1.764| 1.813| 1.785| 19.5| 18.7 | 2.34% | 2.19%| 94.0 | 178 | 16.7 | 1.0% | 9.8 | 17.8 | 276.2

0.28%]| 1.960 | 2.863| 2.781| 50.2 | 47.1 | 5.66% | 5.33% | 152.6 | 43.2 | 40.7 | 1.0% | 16.3 | 24.3 | 459.7

0.52%| 2.290| 2.174| 2.131| 23.7 | 24.6 | 3.56% | 3.24% | 112.9| 27.2 | 24.7 | 1.0% | 14.4 | 22.4 | 405.3

0.14%| 2.453| 2.210| 2.177| 31.3 | 30.9 | 2.56% | 2.26% | 252.7| 19.5| 173 | 1.2% | 13.0 | 21.1 | 367.7

0.60%| 1.488| 1.876| 1.853| 20.4 | 19.1 | 2.48% | 2.26% | 140.6| 18.9 | 17.2 | 1.0% | 12.3 | 20.3 | 346.8

0.23%]| 2.388 | 2.635| 2.565| 52.0 | 51.7 | 4.98% | 4.54% | 284.2| 38.0 | 346 | 1.3% | 17.2 | 25.2 | 484.2

0.53%]| 1.579| 1.942| 1.902| 23.1 | 22.2 | 3.13%| 3.00% | 168.4| 23.9 | 229 | 0.9% | 10.9 | 18.9 | 306.1

0.61%)| 1.675| 2.471| 2411 | 38.9 | 37.1 | 4.76%| 4.30%| 326.5| 36.4 | 329 | 1.4% | 123 | 20.3 | 347.2

0.16%| 1.673| 2.477| 2.411| 34.7 | 33.7 | 4.74% | 4.41%| 352.3| 36.2 | 33.6 | 1.1% | 13.6 | 21.6 | 383.4

0.54%]| 1.659| 2.772| 2.699| 62.6 | 60.7 | 4.81% | 4.37%| 151.2| 36.7 | 33.4 | 1.3% | 17.9 | 25.8 | 503.4

0.34%| 2.228 | 3.484| 3.354| 92.7 | 91.3 | 7.67% | 7.01%| 186.6| 58.5 | 53.5| 1.5% | 24.0 | 31.9 | 676.8

0.44%) 1.891| 2.400| 2.344| 38.8 | 37.8 | 4.21% | 3.88%| 178.7| 32.1 | 29.6 | 1.1% | 14.7 | 22.7 | 414.4

0.62%) 2.221| 2.837| 2.754| 56.3 | 55.0 | 5.78% | 5.36% | 277.6| 44.1 | 409 | 1.4% | 179 | 25.9 | 505.7
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Table A-10: SAC Results /ILA3NSD
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LA21 | 4.7% | 2.60% | 1.446 | 1.798 | 1.792 | 19.9 | 19.8 | 2.40%| 2.31%| 61.6 | 18.3 [17.6 | 1.9% | 20.6 | 31.1 | 580.8
LA22 | 5.1% | 3.50% | 1.628 | 1.779 | 1.762 | 19.8 | 19.5 | 2.63%| 2.60%| 61.4 |20.1 {198 | 1.7% |21.1 | 31.8 | 596.4
LA23 | 2.2% | 0.70% | 1.427 | 1.563 | 1.569 | 11.7 | 11.3 | 1.10%| 1.05%| 72.4 | 8.4 8.0 1.3% | 17.8 | 28.4 | 501.8
LA24 | 5.0% | 1.60% | 1.576 | 1.798 | 1.813 | 20.3 | 20.1 | 2.64%]| 2.63%| 123.5| 20.2 | 20.1 | 2.0% | 22.0 | 32.6 | 621.5
LA25 | 45% | 2.90% | 1.842 | 1.772 | 1.763 | 19.3 | 19.2 | 2.31%]| 2.28%| 39.1 |17.6 (174 | 1.6% | 20.6 | 31.1 | 579.5
LA26 | 3.9% | 1.30% | 1.763 | 1.855 | 1.916 | 20.7 | 20.7 | 2.06%| 2.05%| 67.1 | 15.7 |15.7 | 2.1% | 22.3 | 32.7 | 629.6
LA27 | 7.5% | 5.10% | 1.269 | 2.184 | 2.178 | 24.3 | 24.5 | 3.94%| 3.96%| 79.1 | 30.1 | 30.2 | 2.4% | 26.9 | 37.1 | 758.3
LA28 | 3.0% | 0.84% | 2.135 | 1.525| 1.563 | 10.7 | 10.8 | 1.58%| 1.59%| 28.0 | 12.1 |12.1 |2.3% |17.2 |27.6 | 483.9
LA29 | 2.9% | 1.50% | 2.122 | 1.515| 1.493 | 6.7 6.9 1.46%| 1.49%| 69.5 |11.1 |11.4 |1.4% |16.9 |27.8 |476.8
LA30 | 3.1% | 0.86% | 1.807 | 1.552 | 1.566 | 9.0 8.7 1.61%| 1.62%]| 65.9 |12.3 | 124 |1.6% |17.2 |27.7 |485.6
LA31 | 2.0% | 0.52% | 1.271 | 1.549 | 1.549 | 9.0 9.1 0.97%| 0.98%| 67.0 | 7.4 7.5 1.3% | 17.3 | 27.9 | 488.8
LA32 | 3.7% | 2.20% | 1.558 | 1.610 | 1.574 | 13.5 | 13.5 | 1.91%| 1.90%| 68.9 | 14.6 |145 | 1.4% | 185 | 29.3 | 522.3
LA33 | 4.1% | 2.80% | 1.764 | 1.678 | 1.682 | 14.8 | 14.6 | 2.15%| 2.17%| 69.4 | 16.4 |16.6 | 1.8% | 19.5 | 30.1 | 550.0
LA34 | 2.7% | 1.30% | 1.609 | 1.665 | 1.673 | 11.6 | 11.7 | 1.32%| 1.33%| 68.2 | 10.1 |10.2 | 1.2% | 18.7 | 29.2 | 528.5
LA35 | 6.6% | 1.70% | 2.104 | 2.224 | 2.279 | 43.9 | 43.7 | 3.49%| 3.48%| 103.9 | 26.6 | 26.5 | 2.9% |27.4 | 37.5 | 774.0
LA36 | 7.3% | 1.40% | 1.727 | 2.023 | 2.084 | 39.9 | 40.0 | 3.88%| 3.86%| 105.9 | 29.6 | 29.5 | 2.8% |24.3 | 34.4 | 685.6
[Vl 4.3% | 1.93% | 1.691 | 1.756 | 1.766 | 18.4 | 184 | 2.22%| 2.21%| 71.9 |16.9 |16.8 | 1.9% | 20.5 | 31.0 | 579.0
O+ 0 |59% |3.10%| 1.956 | 1.973 | 1.997 | 28.6 | 28.6 | 3.11%| 3.10%| 94.6 | 23.8 | 23.7 |2.4% |23.8 |34.1 |670.9
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Table A-11: SAC Results (i) /LABNSD
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FFOX:1 | 3.3%]| 0.95%] 1.280 | 1.667 | 1.709 | 15.5 | 15.4 | 1.72%| 1.73%| 92.4 | 13.2 | 13.2 | 1.8% | 18.9 | 29.5 | 532.2
FF0X:2 | 2.5%]| 0.31%| 1.462 | 1.520 | 1.538 | 10.1 | 10.0 | 1.29%| 1.30%| 62.6 | 9.9 9.9 1.0% | 17.0 | 27.6 | 478.7
FFO21 | 2.8%| 1.70%| 1.617 | 1.502 | 1.472 | 8.0 7.9 1.43%| 1.41%| 45.7 |10.9 | 10.7 [ 0.9% | 17.1 | 27.8 | 483.2
FF022 | 2.3%| 0.27%| 1.599 | 1.525 | 1.540 | 8.9 8.7 1.17%| 1.17%| 40.9 | 9.0 9.0 1.3% | 17.1 | 27.7 | 481.1
FFO31 | 2.4%| 1.10%| 2.034 | 1.401 | 1.401 | 5.7 5.9 1.14%| 1.18%| 40.2 | 8.7 9.0 1.5% | 14.5 | 25.3 | 408.5
FF032 | 4.0%| 2.70%| 1.845|1.751 | 1.734 | 18.5 | 18.3 | 2.09%| 2.07%| 33.2 |15.9 | 15.8 | 1.5% | 20.2 | 30.8 | 568.6
FFO91 | 1.8%| 0.46%| 1.330 | 1.464 | 1.463 | 6.9 6.8 0.91%| 0.92%| 31.7 | 7.0 7.1 0.9% | 16.3 | 27.0 | 459.0
FF092 | 2.7%| 0.75%| 1.774 | 1.729 | 1.750 | 17.2 | 17.0 | 1.39%| 1.41%)| 57.9 | 10.6 | 10.8 | 2.1% | 19.9 | 30.4 | 562.1
FF161 | 5.0%| 3.50%| 1.962 | 1.802 | 1.780 | 20.3 | 20.4 | 2.59%| 2.61%| 44.4 | 19.8 | 19.9 | 2.6% | 20.1 | 30.8 | 567.7
FF162 | 2.7%| 1.70%| 1.071 | 1.591 | 1.576 | 13.1 | 13.0 | 1.41%| 1.42%)| 29.7 | 10.8 | 10.8 | 0.8% | 16.7 | 27.6 | 470.9
FF181 | 3.3%| 2.10%| 1.623 | 1.605 | 1.586 | 13.6 | 13.7 | 1.70%| 1.72%| 47.6 | 13.0 | 13.1 | 1.5% | 19.0 | 29.6 | 535.3
FF182 | 1.7%| 0.15%| 1.219 | 1.393 | 1.412 | 6.5 6.7 0.84%| 0.82%| 27.8 | 6.4 6.3 1.2% | 13.9 | 24.8 | 391.4
FF191 | 4.2%| 2.60%| 1.584 | 1.724 | 1.700 | 9.7 9.8 2.22%| 2.23%| 116.5|17.0 | 17.0 | 1.5% | 19.3 | 29.9 | 544.7
FF192 | 7.8%| 3.30%| 1.498 | 2.207 | 2.189 | 21.7 | 21.8 | 4.14%| 4.11%| 99.3 | 316 |31.4 |2.4% | 26.8 |37.0 | 755.4
NF02-1 | 4.6% | 1.70%| 1.972 | 1.992 | 2.048 | 20.4 | 20.4 | 2.43%| 2.45%| 61.1 | 185 | 18.7 | 2.7% | 24.0 | 34.3 | 678.1
NF02-2 | 8.2% | 2.20%| 1.523 | 2.133 | 2.092 | 31.7 | 31.6 | 4.33%| 4.32%| 70.3 | 33.0 | 33.0 | 3.5% | 24.6 | 35.2 | 693.7
NFO41 | 7.0%| 4.10%| 1.238 | 2.196 | 2.195 | 294 | 29.1 | 3.72%| 3.68%| 77.0 |28.4 |28.1 |1.7% | 26.0 | 36.3 | 732.8
NF042 | 2.9%| 0.87%| 1.889 | 1.572 | 1.559 | 10.5 | 10.4 | 1.53%| 1.52%| 57.9 |11.6 |116 |1.1% | 18.2 |28.9 | 514.0
NFO61 | 5.2% | 3.10%| 2.064 | 1.849 | 1.823 | 22.0 | 21.7 | 2.72%| 2.70%| 438 | 20.7 | 20.6 | 2.0% | 21.3 | 31.9 | 601.5
NF062 | 7.7% | 3.40%| 1.393 | 2.194 | 2.153 | 29.9 | 29.7 | 4.06%| 4.04%| 57.2 | 31.0 | 30.8 | 2.6% | 25.4 | 23.7 | 715.9
NFO7-1 | 3.3%| 1.70%| 1.557 | 1.556 | 1.535 | 12.2 | 12.1 | 1.73%| 1.72%| 96.6 | 13.2 | 13.2 |1.4% | 17.8 | 28.6 | 501.8
NFO7-2 | 3.5% | 1.80%| 1.413 | 1.538 | 1.549 | 125 | 12.6 | 1.82%| 1.83%| 44.7 | 139 | 140 |1.6% | 16.9 |27.6 | 477.0
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Table A-12. FEMA P695 Results (ii) /LASNSD
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NF091 | 4.2% | 2.50% | 1.744 | 1.851 | 1.886 | 20.8 | 20.8 | 2.14%| 2.11%| 42.4 |16.3 |16.1 | 1.6% |21.7 | 32.2 |612.9
NF09-2 | 2.4% | 0.43%| 1.837 | 1.616 | 1.630 | 13.6 | 13.6 | 1.21%]| 1.21%| 54.2 | 9.2 9.3 1.6% | 17.9 | 28.5 | 504.9
NF101 | 4.1% | 3.10% | 1.528 | 1.736 | 1.716 | 16.4 | 16.2 | 2.14% | 2.12%| 45.2 | 16.3 |16.2 | 1.6% |19.9 | 30.5 | 559.9
NF102 | 2.4% | 0.70%| 1.604 | 1.467 | 1.484 | 8.3 8.3 1.25%| 1.26%| 19.2 | 9.6 9.6 1.7% | 16.4 | 27.0 | 463.3
NF121 | 5.5% | 3.10%| 1.253 | 2.023 | 2.030 | 21.9 | 21.8 | 2.87%| 2.88%| 196.7 | 21.9 | 22.0 | 2.0% |24.0 | 34.3 | 675.7
NF122 | 5.5% | 2.70%| 1.380 | 1.893 | 1.891 | 20.6 | 20.6 | 2.89%| 2.88%| 164.5|22.1 | 22.0 |25% |21.6 |32.2 |6104
NF151 | 2.3% | 0.95% | 2.151 | 1.582 | 1.594 | 12.7 | 12.7 | 1.14%| 1.14%| 68.6 | 8.7 8.7 1.5% |16.7 | 27.3 | 471.8
NF152 | 1.8% | 0.61% | 1.581 | 1.476 | 1.483 | 10.0 | 10.1 | 0.93%]| 0.93%| 43.7 | 7.1 7.1 1.0% | 15.8 | 26.8 | 4469
NF221 | 4.1% | 3.00%| 2.385 | 1.631 | 1.563 | 14.7 | 14.8 | 2.12%| 2.13%| 21.2 |16.2 |16.3 | 2.2% |16.9 | 27.8 | 477.8
NF222 | 1.9% | 0.86% | 1.220 | 1.384 | 1.349 | 6.3 6.3 0.96%| 0.95%| 16.6 | 7.3 7.3 1.5% | 125 | 23.4 | 352.6
NF231 | 4.0% | 2.40% | 1.696 | 1.774 | 1.774 | 19.4 | 19.3 | 2.05%| 2.06%| 46.0 | 15.6 | 15.7 | 1.4% | 20.3 | 30.8 | 572.3
NF232 | 1.9% | 0.81%| 1.810 | 1.444 | 1.449 | 6.3 6.2 0.97%| 0.97%| 35.1 | 7.4 7.4 1.5% | 15.8 | 26.6 | 446.4
NF241 | 2.1% | 1.20%| 2.079 | 1.569 | 1.568 | 12.2 | 12.3 | 1.06%| 1.07%| 81.6 | 8.1 8.1 1.5% |17.9 | 28.5 |503.9
NF242 | 2.6% | 0.53%| 1.427 | 1.559 | 1.579 | 8.7 8.9 1.32%| 1.33%| 56.5 |10.1 |10.1 | 1.3% |16.9 | 27.4 | 477.0
NF261 | 4.7% | 1.80% | 1.460 | 1.862 | 1.856 | 17.8 | 17.6 | 2.44%| 2.44%| 88.9 | 18.6 |18.7 | 1.4% |20.4 | 30.8 | 576.6
NF262 | 2.8% | 1.10%| 1.321 | 1.490 | 1.497 | 9.9 9.9 1.44%| 1.44%|54.7 |11.0 |11.0 | 1.8% | 15.6 | 26.4 | 440.8
NF27-1 | 7.1% | 4.00% | 1.458 | 2.070 | 2.049 | 16.7 | 16.6 | 3.74%| 3.74%| 155.9 | 285 | 28.6 | 1.8% |24.4 | 34.7 | 688.4
NF27-2 | 4.5% | 2.30% | 1.341 | 1.746 | 1.720 | 13.0 | 13.0 | 2.34%| 2.34%| 124.1 | 17.8 |17.8 | 1.4% |21.0 | 315 |591.6
NF281 | 4.1% | 1.90% | 1.353 | 1.946 | 2.000 | 24.3 | 23.9 | 2.12%| 2.13%| 56.3 | 16.1 | 16.3 | 2.2% |23.4 | 33.5 |659.4
NF282 | 6.7% | 1.40% | 1.673 | 1.978 | 2.041 | 35.8 | 35.9 | 3.52%| 3.51%| 69.3 | 26.9 |26.8 | 2.9% |24.3 | 345 |686.3
vl 3.9%|1.81%)| 1.601 | 1.714 | 1.713 | 15.6 | 15.5 | 2.02%| 2.02%| 64.7 | 154 |154 |1.7% |19.4 | 29.7 | 547.0
O+1 57%|2.90%| 1.893 | 1.950 | 1.949 | 22.9 | 22.8 | 2.98%| 2.97%| 1035 | 22.7 |22.7 | 2.3% |22.9 | 33.0 |645.0
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Table A-13: SAC Results /LA3SSD
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LA21 | 4.0% | 0.56%| 1.948 | 2.969 | 2.963 | 51.3 | 50.4 | 6.39%| 6.19%| 178.8 | 48.8 | 47.3 | 1.8% | 36.6 | 46.8 | 1031.0
LA22 | 3.0% | 0.26% | 2.568 | 2.639 | 2.712 | 50.0 | 48.9 | 4.59%| 4.42%]| 214.0 | 35.1 | 33.7 | 1.3% | 34.6 | 44.9 | 976.0
LA23 | 2.0% | 0.15% | 2.348 | 2.328 | 2.322 | 37.7 | 37.3 | 3.03%]| 2.92%| 231.0 | 23.1 | 22.3 | 1.0% | 28.0 | 38.5 | 7907
LA24 | 2.8% | 0.06% | 2.158 | 2.719 | 2.761 | 55.4 | 56.3 | 4.46%| 4.41%| 364.5 | 34.1 | 33.6 | 1.2% |34.4 | 445 | 970.3
LA25 | 3.4% | 0.87% | 2.244 | 2.678 | 2.733 | 45.1 | 44.6 | 5.24%| 5.21%]| 150.3 | 40.0 | 39.8 | 0.9% | 33.7 | 43.6 | 949.7
LA26 | 3.8% | 0.51%| 2.181 | 3.152 | 3.200| 72.9 | 72.0 | 6.20%| 6.18%]| 194.6 | 47.3 | 47.1 | 1.8% | 39.1 |49.1 | 1103.0
LA27 | 3.5% | 0.42%| 2.099 | 3.023 | 3.050 | 47.2 | 46.0 | 5.73%]| 5.72%]| 184.0 | 43.8 | 43.6 | 1.4% | 38.2 | 48.2 | 1078.0
LA28 | 2.2% | 0.29% | 2.052 | 1.996 | 2.018 | 24.2 | 24.4 | 3.41%| 3.44%| 86.6 |26.0 |26.2 |1.1% | 24.8 | 35.3 | 699.3
LA29 | 1.9% | 0.43%| 2.384 | 2.107 | 2.109 | 168 | 16.8 | 2.98%| 2.97%| 157.5 | 22.8 | 22.7 | 0.9% | 24.8 | 35.4 | 699.3
LA30 | 1.9% | 0.35%| 2.882 | 1.970| 1.952 | 16.1 | 16.5 | 2.90%| 2.95%| 132.1 | 22.1 | 225 |1.2% | 22.7 | 33.1 | 640.8
LA31 | 1.7% | 0.23%| 1.912 | 2.135 | 2.144 | 24.4 | 24.1 | 2.48%| 2.45%]| 151.5|19.0 | 18.7 | 0.8% | 25.6 | 36.2 | 721.9
LA32 | 2.5% | 0.24% | 2.413 | 2.285 | 2.282 | 32.6 | 325 | 3.80%| 3.74%]| 175.7 | 29.0 | 28.6 | 0.8% | 28.7 | 39.1 | 810.5
LA33 | 2.9% | 0.41%| 2.186 | 2.379 | 2.355 | 34.7 | 34.8 | 4.65%| 4.64%| 191.2 | 35.5 | 35.4 | 1.2% | 29.9 |40.2 | 842.4
LA34 | 2.0% | 0.28%| 1.955 | 2.385 | 2.436 | 27.1 | 27.5 | 3.12%| 3.10%| 163.5|23.8 | 23.6 |1.3% |276 |37.8 | 777.3
LA35 | 6.0% | 0.14%| 2.506 | 3.703 | 3.871 | 91.2 | 92.2 | 8.54%| 9.10%| 275.8 | 65.2 | 69.5 | 2.0% | 49.0 | 50.0 | 1382.0
LA36 | 4.0% | 0.29% | 2.206 | 3.077 | 3.091 | 75.3 | 74.6 | 6.03%]| 5.95%]| 265.4 | 46.0 | 45.4 | 1.9% |41.0 | 50.0 | 1156.0
vl 3.0% | 0.34%| 2.253 | 2.597 | 2.625 | 43.9 | 43.7 | 4.60%| 4.5906| 194.8 | 35.1 | 35.0 | 1.3% | 32.4 |42.0 | 914.3
O+ 0 |4.1% | 0.53%| 2.502 | 3.069 | 3.129 | 64.9 | 64.7 | 6.21%]| 6.28%| 258.3 | 47.4 | 479 | 1.7% |39.4 |47.6 |1110.4
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Table A-14: FEMA P695 Results (i) /LA3SSD

S - z |3 - o o

=S = o w .S B 3 = o < c - £_| 5

c 5 | |g|88|l2 |3 |2 | |8 |2 | |8 |, |.2|C

£ S |5 |B2|%5|8 |¢ | |=5|2 |© |8 |§ |85 85|%

o = = - @ O S = T T o o o =0 | S = [=%

E &= Q @ o5 | 88| A 7 5 sa |2 3 3 x h~| ®H|>D

s |5 |5 |3 |§2|88|e |E |8 |88 F |Sal5z/c |Es|eflc:
= > |2 |5 |E8|Eg|2 |8 |8 |82 2 |e3l/e5|5 |5¢2|58 57
o S 3 3 55|85 |5 S S S5 | 5 S| ©3|5 55| 66|88
o n o o 2L | Z2W0 | - &) m mO | O ro|loecao| o OF |00 0=
FFOL1 | 2.2%] 0.11%] 2.040 | 2.413 | 2.453 | 36.2 | 36.0 | 3.39%]| 3.40%| 244.1 | 25.9 | 26.0 | 0.9% | 28.8 | 39.2 | 812.1
FFOL2 | 1.6%]| 0.47%]| 1.849 | 1.910 | 1.912 | 21.1 | 20.4 | 2.36%]| 2.39%| 149.1 | 18.0 | 18.2 | 0.6% | 22.3 | 33.0 | 630.0
FFO21 | 2.0%] 0.65%] 2.163 | 1.929 | 1.886 | 19.3 | 19.6 | 3.08%]| 3.08%] 108.8 | 23.5 | 23.5 | 0.7% | 22.3 | 33.1 | 629.5
FF022 | 1.9%]| 0.32%] 2.460 | 1.968 | 1.945 | 26.3 | 25.6 | 3.06%]| 3.08%| 122.8 | 23.4 | 23.5 | 1.0% | 21.9 | 32.7 | 617.5
FFO31 | 1.5%) 0.72%] 2.182 | 1.727 | 1.724 | 13.1 | 13.2 | 2.25%| 2.20%]| 92.6 | 17.1 | 16.8 | 0.6% | 20.8 | 31.5 | 586.2
FF032 | 3.0%) 0.39%| 1.928 | 2.458 | 2.423 | 38.0 | 37.5 | 4.81%]| 4.78%]| 90.5 | 36.7 | 36.5 | 0.9% | 30.6 | 41.3 | 861.9
FFO91 | 1.7%) 0.61%] 2.328 | 2.028 | 2.035 | 25.2 | 25.1 | 2.65%| 2.63%]| 80.2 | 20.2 | 20.0 | 0.8% | 23.0 | 33.4 | 647.5
FFO92 | 2.4%| 0.67%)| 2.772 | 2.209 | 2.246 | 30.7 | 30.7 | 3.56%]| 3.44%]| 117.1 | 27.2 | 26.2 | 1.1% | 26.2 | 36.6 | 739.6
FF161 | 3.0%) 0.80%| 2.134 | 2.587 | 2.600 | 41.7 | 41.8 | 4.67%]| 4.71%]| 1115 | 35.6 | 36.0 | 1.3% | 30.2 | 40.7 | 852.7
FF162 | 1.8%) 0.66%| 1.600 | 2.017 | 2.022 | 25.1 | 24.5 | 2.52%| 2.51%]| 71.4 | 19.3 | 19.2 | 0.6% | 24.6 | 35.2 | 692.4
FF181 | 2.8%) 0.55%| 2.258 | 2.396 | 2.389 | 35.8 | 35.9 | 4.38%| 4.38%]| 120.5 | 33.4 | 33.4 | 1.4% | 28.5 | 38.7 | 804.6
FF182 | 1.1%) 0.52%| 1.428 | 1.717 | 1.749 | 16.7 | 16.9 | 1.60%| 1.66%]| 66.0 | 12.2 | 12.7 | 0.7% | 18.6 | 29.4 | 523.8
FF191 | 1.9%) 0.26%| 2.357 | 2.117 | 2.140 | 24.7 | 24.6 | 2.79%]| 2.75%]| 230.8 | 21.3 | 21.0 | 0.9% | 25.8 | 36.2 | 728.4
FF192 | 2.6%) 0.54%] 1.998 | 2.581 | 2.602 | 38.6 | 37.8 | 4.13%]| 4.09%]| 214.3 | 31.5 | 31.2 | 1.1% | 31.8 | 42.0 | 896.2
NFO21 | 3.8%) 0.49%] 2.090 | 2.872 | 2.873 | 71.7 | 71.4 | 6.04%| 6.07%]| 183.6 | 46.1 | 46.3 | 2.2% | 34.4 | 445 | 969.2
NF022 | 5.3% | 0.71%] 2.156 | 3.441 | 3.409 | 88.9 | 87.5 | 8.29%| 8.32%]| 195.5 | 63.3 | 63.5 | 1.9% | 38.0 | 48.7 | 1072.0
NFO41 | 3.7%) 0.63%| 1.730 | 2.853 | 2.832 | 42.6 | 42.0 | 6.09%| 6.06%]| 177.5 | 46.5 | 46.3 | 0.8% | 35.4 | 45.8 | 997.2
NFO42 | 1.5%) 0.48%| 2.523 | 2.156 | 2.193 | 28.7 | 28.1 | 2.20%| 2.12%]| 158.7 | 16.8 | 16.1 | 0.9% | 24.4 | 34.7 | 687.4
NFO61 | 3.5%)| 0.45%| 2.281 | 2.608 | 2.564 | 42.2 | 41.3 | 5.58%]| 5.55%]| 121.3 | 42.6 | 42.4 | 1.1% | 33.0 | 43.7 | 931.8
NF062 | 4.3%)| 0.40%| 1.229 | 2.841 | 2.832 | 49.3 | 49.3 | 6.74%]| 6.80%] 118.1 | 51.5 | 51.9 | 1.2% | 35.2 | 31.8 | 992.3
NFO7-1 | 2.5%) 0.42%| 2.242 | 2.220 | 2.180 | 37.6 | 38.4 | 3.90%| 3.88%] 305.6 | 29.7 | 29.6 | 1.1% | 26.8 | 37.5 | 755.2
NFO7-2 | 2.5%) 0.32%] 2.212 | 2.141 | 2.079 | 37.7 | 36.5 | 3.95%]| 3.99%]| 148.3 | 30.1 | 30.5 | 1.2% | 23.5 | 34.3 | 661.5
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Table A-15: FEMA P695 Results (ii) /LASNSD

=) c E .g > @ ©

s |: |g |as g |2 s |2 |8 s | 5|5

c a 2 S| 8% |2 a) c c 3 2 £ _5 0 ng| WL

2 - g Mo |@5|% |9 | ¢ =5 |© e 1S |8 S8 | 85| £

o = — T 0 o c S = T T o (] ° = = o

S &= o) Q 51 85| A a i 56 |2 S S 0 x| O H| D

2 s |5 |& |s-|sC|le (£ |2 |2 E |52|c2|E |ES|ES|E
5 >~ |2 | |Eg|Eg|m |2 |8 |82 |2 |8 38| E |Ez| 52 Eg
o s |3 S |55|55|5 |5 |¢8 s5 | E [§£8/58|3 35/a5| 88
o n o o VIl - O I &) m mO | O roloecao| o OO0l O0=
NFO91 | 3.7% | 0.70% | 2.293 | 2.870 | 2.923 | 56.1 | 55.7 | 5.71%)| 5.65%| 144.2 | 43.6 | 43.1 | 1.2% | 36.8 | 46.7 | 1036.0
NF092 | 1.9% | 0.36% | 2.135 | 2.349 | 2.398 | 39.9 | 39.3 | 2.98%]| 2.94%| 130.9 | 22.7 | 225 | 1.2% | 26.8 | 37.3 | 756.7
NF101 | 2.3% | 0.52% | 2.203 | 2.479 | 2.509 | 34.1 | 33.5 | 3.53%]| 3.47%] 109.3 | 27.0 | 26.5 | 0.8% | 30.0 | 40.2 | 844.6
NF102 | 1.9% | 0.35% | 1.839 | 1.889 | 1.918 | 23.3 | 22.9 | 2.52%]| 2.62%| 72.4 | 19.2 | 20.0 | 1.1% | 23.3 | 33.6 | 655.7
NF121 [3.1% | 0.33% | 1.8% | 2.523 | 2.547 | 37.2 | 37.3 | 4.98%| 4.97%| 424.8 | 38.0 |37.9 | 1.4% |29.1 | 39.4 | 820.4
NF122 |3.0% | 0.24% | 1.854 | 2.717 | 2.727 | 36.7 | 37.2 | 4.75%)| 4.67%| 422.7 | 36.2 | 35.6 | 1.3% | 33.7 | 44.0 | 949.0
NF151 | 1.8% | 0.33% | 3.065 | 2.009 | 2.041 | 28.2 | 27.7 | 2.84%)| 2.84%| 139.5 | 21.7 | 21.7 | 0.8% | 23.0 | 332 | 648.4
NF152 | 1.6% | 0.72% | 1.923 | 1.974 | 2.002 | 23.8 | 24.1 | 2.37%| 2.39%| 101.1 | 18.1 | 18.3 | 0.9% | 22.9 | 33.4 | 646.0
NF221 | 2.1% | 0.59% | 2.928 | 1.991 | 1.997 | 24.7 | 24.8 | 3.02%| 3.09%| 59.6 | 23.0 | 23.6 | 1.2% |21.7 |32.2 | 612.0
NF222 | 1.4% | 0.28% | 1.977 | 1.803 | 1.785 | 18.5 | 18.2 | 2.07%| 2.07% | 66.7 | 15.8 | 15.8 | 1.1% | 17.7 | 28.6 | 498.2
NF231 | 3.6% | 0.33% | 2.193 | 2.753 | 2.780 | 46.1 | 45.8 | 5.54%)| 5.49%| 144.0 | 42.2 | 41.9 | 1.0% | 34.2 | 44.4 | 965.2
NF232 | 2.1% | 0.54% | 2.528 | 2.150 | 2.144 | 23.5 | 22.9 | 3.25%| 3.27%| 110.6 | 24.8 | 24.9 | 1.0% | 25.1 | 35.6 | 706.7
NF241 | 1.5% | 0.32% | 2.970 | 2.096 | 2.140 | 25.5 | 25.4 | 2.23%| 2.14%| 248.4 | 17.0 | 16.3 | 1.1% | 25.1 | 35.4 | 708.8
NF242 | 1.6% | 0.60% | 2.024 | 1.864 | 1.862 | 19.8 | 19.4 | 2.27%)| 2.25%| 137.9 | 17.3 | 17.2 | 0.7% | 21.7 | 32.3 | 611.9
NF261 | 3.0% | 0.20% | 2.248 | 2.542 | 2.554 | 50.1 | 49.6 | 4.70%| 4.73%| 260.7 | 35.9 | 36.1 | 1.1% |31.2 |41.3 | 8785
NF262 | 1.9% | 0.54% | 2.270 | 1.938 | 1.906 | 21.2 | 21.2 | 2.99%)| 3.01%| 164.7 | 22.8 | 23.0 | 1.0% | 20.7 | 31.4 | 584.3
NF27-1 | 2.8% | 0.63% | 2.303 | 2.377 | 2.379 | 35.1 | 35.5 | 4.33%)| 4.37%| 298.4 | 33.0 | 33.3 | 1.2% | 27.7 | 38.3 | 781.1
NF27-2 | 2.7% | 0.16% | 1.926 | 2.396 | 2.396 | 31.7 | 32.2 | 4.37%)| 4.42% | 328.2 | 33.3 | 33.7 | 0.9% | 28.1 | 38.6 | 791.1
NF281 | 2.7% | 0.51% | 1.585 | 2.676 | 2.714 | 58.3 | 57.3 | 4.29%| 4.22%| 141.2 | 32.7 |32.2 | 1.2% |32.6 | 42.7 | 918.6
NF282 | 4.5% | 0.66% | 2.245 | 3.264 | 3.339 | 90.3 | 91.1 | 6.77%)| 6.81%| 176.3 | 51.7 | 52.0 | 1.4% | 45.7 | 50.0 | 1290.0
u 2.5% | 0.48% | 2.151 | 2.330 | 2.337 | 36.1 | 35.8 | 3.89%)| 3.89%| 164.5 | 29.7 | 29.7 | 1.1% | 27.7 | 37.7 | 780.8
O+ 0 |3.4%|0.65% ]| 2.524|2.733| 2.745 | 53.0 | 52.7 | 5.40%]| 5.40%]| 252.6 | 41.2 | 41.2 | 1.4% | 33.6 | 43.0 | 946.3
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Table A-16: FEMA P695 Results (i) /RivBNCh

3 |& |& g |1 > g @

£ 5 3 3 S 2 = =2 S c £ Sl I 5

c | 2 © © 2 a) c c 3 2 S xe) 0 n Q| L

9 P c 0 0c |3 ) = —c & o Q T 4 | E

5 S s 5 -8 |8 |2 |£ £98 | o i IS I = 5| 3

= g |2 |3 |E.|E8|c |5 | |EB |E |5, e, ¢ |2%ag3
2 s |2 |€ |=8|=5/2 |58 |% o8 |3 |e£| 82 E |ES|Es| E~
3 e |3 5 E2 | Ec|2 | |g SE |E |28|8B| 3 52| 5€| 379
= = (O] o O o o O () (@] bt = O o] L S [ ] @] O o O O O .=
O] ) o o ZF- | Z20 |+ O m m O &) rao| x| o OF| 000X
FFO1:1 | 2.5% | 0.49% | 0.942 | 1.738 | 1.747 | 18.9 | 17.9 2.10%| 1.82%]| 103.7|16.1 | 139 | 1.3% | 7.6 15.6 | 214.9
FFOL2 | 1.6% | 0.05% | 0.888 | 1.559 | 1.558 | 12.8 | 11.8 1.29%| 1.21%|69.9 | 9.9 9.3 0.8% | 6.6 14.6 | 186.3
FFO21 | 1.8% | 0.98% | 0.748 | 1.509 | 1.485| 8.0 8.1 1.45%| 1.35%|49.6 |11.0 |10.3 [0.7% | 7.4 15.4 | 207.7
FFO22 | 1.8% | 0.23% | 1.010 | 1.590 | 1.589 | 10.4 | 9.8 1.40%| 1.33%|42.6 |10.7 [10.1 |1.2% |7.1 15.1 | 200.9
FFO31 | 1.7% | 0.74% | 1.019 | 1.418 | 1.407 | 6.3 6.2 1.18%| 1.09%| 39.9 | 9.0 8.3 0.8% |6.8 14.8 | 190.6
FFO3-2 | 3.0% | 1.60% | 0.891 | 1.798 | 1.762 | 21.5 | 20.1 2.50%| 2.27%|43.0 |19.0 | 17.3 | 0.9% | 8.3 16.3 | 234.4
FFO91 | 1.7% | 0.17% | 1.221 | 1.531 | 1.519 | 9.6 9.1 1.41%| 1.27%| 38.3 | 10.7 | 9.7 0.8% |6.7 14.7 | 189.2
FF092 | 1.9% | 0.63% | 1.281 | 1.757 | 1.747 | 19.1 | 17.6 1.62%| 1.48%|60.1 |12.4 |11.3 |14% | 7.9 15.8 | 221.4
FF161 | 3.7% | 2.50% | 1.183 | 1.869 | 1.819 | 24.0 | 22.5 3.14%| 2.89%|45.1 | 239 |22.1 |1.6% |5.5 13.6 | 154.5
FF162 | 1.9% | 1.20% | 1.155| 1.561 | 1.545| 13.2 | 12.6 1.53%| 1.35%|34.1 |11.7 |10.3 | 0.6% |5.3 13.4 | 149.8
FF181 | 2.7% | 1.70% | 1.032 | 1.664 | 1.631 | 16.9 | 15.9 220%| 2.02%|50.0 |(16.8 | 154 | 1.2% | 6.7 14.8 | 190.1
FF182 | 1.2% | 0.25% | 0.678 | 1.389 | 1.388 | 6.7 6.6 0.77%| 0.73%| 25.0 | 5.9 5.6 0.8% |5.7 13.8 | 160.8
FF191 | 2.6% | 1.60% | 1.413 | 1.633 | 1.598 | 9.1 9.4 2.17%| 2.04%|85.7 |16.6 | 155 | 1.1% |6.9 14.9 | 194.9
FF192 | 5.6% | 2.40% | 1.358 | 2.264 | 2.184 | 28.0 | 25.4 | 4.78%| 4.29%| 137.2|36.4 | 32.8 | 1.6% | 10.9 | 18.7 | 306.5
NFO021 | 3.4% | 1.20% | 1.369 | 2.051 | 2.024 | 23.7 | 22.3 2.88%| 2.64%| 73.6 |22.0 [20.1 | 1.7% | 9.9 17.8 | 279.7
NFO22 | 5.8% | 1.40% | 1.261 | 2.203 | 2.111 | 35.9 | 37.1 4.91%| 4.54%|87.1 |37.5 |34.6 | 2.2% |10.9 | 18.8 | 307.8
NFO41 | 6.9% | 2.80% | 1.120 | 2.712 | 2.625 | 50.6 | 47.0 555%| 4.70%| 142.4|42.3 | 359 | 1.7% | 135 |21.1 | 379.4
NFO42 | 2.2% | 0.62% | 1.003 | 1.599 | 1.617 | 12.9 | 12.2 1.80%| 1.63%|63.8 |13.7 |124 |1.1% | 8.0 16.0 | 225.2
NFO6-1 | 3.8% | 2.20% | 1.348 | 1.899 | 1.846 | 25.2 | 23.4 3.18%| 2.94%| 54.8 | 242 |224 |1.3% |8.6 16.6 | 243.5
NFO62 | 6.5% | 1.70% | 1.117 | 2.795 | 2.690 | 82.6 | 78.1 | 11.35%| 10.72%| 168.2 | 86.6 | 81.8 | 2.6% | 10.9 | 18.9 | 307.3
NFO7-1 | 2.4% | 1.10% | 0.965 | 1.576 | 1.575| 14.0 | 13.3 2.00%| 1.89%|96.2 | 153 |144 | 1.0% | 7.6 15.6 | 214.2
NFO7-2 | 2.5% | 0.98% | 0.947 | 1.546 | 1.561 | 13.9 | 13.2 2.00%| 1.91%|416 |153 |146 |1.3% |7.2 15.2 | 204.3
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Table A-17: FEMA P695 Results (ii) /RivBNCh
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NF09-1 3.2% | 1.90% | 1.220 | 1.972 | 1.947 | 26.4 | 24.3 | 2.33% | 2.20% | 50.7 | 17.8 [ 16.8 | 1.2% | 7.0 15.0 | 197.2
NF09-2 1.7% | 0.40% | 1.460 | 1.668 | 1.660 | 16.5 | 15.3 | 1.33% | 1.25% | 57.9 |10.1 | 9.5 1.1% | 7.7 15.6 | 215.8
NF10-1 2.9% | 2.00% | 0.938 | 1.764 | 1.726 | 17.7 | 17.2 | 2.44% | 225% | 475 |18.6 |17.1 |1.0% | 8.2 16.2 | 230.4
NF10-2 1.8% | 0.73% | 0.875 | 1.476 | 1.482 | 9.6 9.1 1.41% | 1.36% | 21.9 | 10.7 | 104 | 1.2% | 7.0 15.0 | 196.9
NF12-1 4.0% | 1.00% | 1.473 | 2.286 | 2.235 | 37.9 | 36.5 | 3.38% | 3.14% | 360.8 | 25.8 | 23.9 | 2.2% | 11.2 |19.1 | 316.4
NF12-2 3.5% | 1.80% | 1.046 | 1.919 | 1.904 | 23.6 | 22.9 | 2.96% | 2.73% | 204.9 | 22.6 | 20.8 | 2.0% | 8.7 16.6 | 246.2
NF151 1.8% | 0.26% | 1.778 | 1.606 | 1.628 | 14.3 | 13.3 | 1.53% | 1.22% | 85.4 | 11.7 | 9.3 1.2% | 6.9 14.9 | 194.4
NF152 1.3% | 0.14% | 1.260 | 1.465 | 1.460 | 9.7 9.3 0.84% | 0.79% | 42.5 | 6.4 6.0 0.8% |7.2 15.2 | 202.6
NF22-1 2.9% | 1.80% | 1.525 | 1.627 | 1.588 | 16.8 | 15.9 | 2.39% | 2.28% | 26.3 | 18.3 |17.4 | 1.7% | 6.7 14.7 | 188.1
NF22-2 1.6% | 0.85% | 0.743 | 1.425 | 1.405 | 8.7 8.3 1.27% | 1.21% | 20.6 | 9.7 9.2 1.1% | 5.2 13.2 | 145.4
NF231 2.9% | 1.70% | 1.103 | 1.847 | 1.812 | 23.3 | 21.7 | 2.44% | 2.20% | 52.4 | 18.6 | 16.8 | 0.9% | 7.0 15.0 | 196.7
NF232 1.7% | 0.73% | 1.445 | 1.457 | 1.451 | 7.4 7.6 1.35% | 1.27% | 43.5 | 10.3 | 9.7 0.8% |7.2 15.2 | 202.7
NF241 1.8% | 0.86% | 1.368 | 1.630 | 1.613 | 14.2 | 13.6 | 1.43% | 1.27% | 79.9 |10.9 | 9.7 1.0% | 6.7 14.7 | 187.6
NF242 1.8% | 0.18% | 0.989 | 1.616 | 1.613 | 10.8 | 10.0 | 1.43% | 1.3%6 | 51.1 |10.9 | 105 |1.1% | 7.0 15.0 | 197.2
NF26-1 3.2% | 1.00% | 1.231 | 1.877 | 1.839 | 22.9 | 23.2 | 2.69% | 2.42% | 116.4 | 20.5 | 185 | 1.0% | 8.7 16.7 | 245.6
NF26-2 2.0% | 0.60% | 0.751 | 1.508 | 1.495 | 11.6 | 11.0 | 1.59% | 1.48% | 52.5 | 12.1 |11.3 | 1.4% |5.6 13.6 | 158.1
NF27-1 56% | 2.40% | 1.339 | 2.300 | 2.226 | 27.7 | 30.8 | 4.83% | 4.26% | 308.4 | 36.9 | 325 | 1.5% | 8.1 15.9 | 227.4
NF27-2 2.9% | 1.40% | 1.202 | 1.767 | 1.734 | 15.3 | 145 | 2.47% | 2.23% | 159.7 | 18.8 | 17.0 | 1.0% | 7.6 15.6 | 214.0
NF28-1 3.9% | 2.10% | 1.595 | 2.304 | 2.251 | 445 | 43.3 | 3.36% | 2.98% | 117.5| 25.6 | 22.7 | 2.4% | 12.2 | 20.0 | 343.2
NF28-2 6.2% | 1.80% | 1.488 | 2.309 | 2.256 | 58.8 | 58.5 | 5.25% | 4.86% | 122.6 | 40.0 | 37.1 | 2.6% | 10.0 | 17.9 | 281.6
V] 3.0%|1.20% | 1.161 | 1.797 | 1.770 | 21.0 | 20.1 | 257% | 2.35% | 85.1 |19.6 | 18.0 |1.3% | 7.9 15.9 | 222.6
O+1 44% | 1.93% | 1.414 | 2.138 | 2.086 | 36.1 | 34.7 | 4.39% | 4.04% | 155.3 | 33.5 | 30.8 | 1.8% | 9.8 17.7 | 275.0
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Table A-18: FEMA P695 Results (i) /RivBNCh1.5
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FFOL1 | 1.9% | 0.72% | 1.277 | 1.595 | 1.580 | 14.7 | 13.8 | 1.64% | 1.34% | 67.9 | 125 [10.2 | 1.1% |11.6 | 19.6 | 328.1
FFO12 | 1.0% | 0.42% | 1.121|1.385|1.371|54 |49 [0.79% |0.72% | 445 [6.0 |55 |0.5% |10.6 |18.7 |299.3
FFO21 | 1.4% | 0.76% | 1.056 | 1.380 | 1.364 | 6.7 |6.4 |1.19% |1.06% |352 [9.1 [81 [0.7% |10.9 |18.9 |307.1
FF022 |1.6% | 0.69% |1.189|1.411|1.415|/85 [82 [1.31%|1.26%|40.0 [10.0 [96 [0.9% |9.4 [17.5 |265.7
FFO31 | 1.0% | 0.28% | 1.181|1.344 [1.338|3.7 [36 |0.75% |0.67%|26.6 |57 |51 |0.6% |10.6 |18.6 |299.0
FF032 | 2.4% | 0.79% | 1.076 | 1.592 | 1.557 | 15.0 | 14.1 | 2.08% | 1.94% | 26.2 | 159 | 14.8 [0.7% | 11.9 | 20.0 | 336.5
FFO91 | 1.3% | 0.50% | 0.921|1.436 | 1.420 |87 |81 |1.05% |0.93%|21.3 [80 |71 [0.7% |97 |17.8 |274.2
FFO92 | 1.5% | 0.70% | 1.379|1.427 | 1.413 |88 |83 [1.24%|1.07%[33.0 |95 [82 [1.0% |92 [17.2 |259.3
FF161 |2.7% | 1.60% | 1.306 | 1.690 | 1.653 | 18.4 | 17.1 [ 2.31% | 2.10% | 30.6 |17.6 | 16.0 | 1.6% | 10.9 | 18.9 | 306.5
FF162 | 1.3% | 0.59% | 1.039 | 1.409 | 1.393 |82 [7.7 [0.97% |0.87%|152 |7.4 |66 |0.4% |94 |17.5 |264.8
FF181 | 2.2% | 1.40% | 1.570 | 1.599 | 1.572 | 15.1 | 14.1 | 1.90% | 1.71% | 39.0 |14.5 [13.0 | 1.1% |11.0 |19.1 |310.7
FF182 | 1.0% | 0.19% | 0.890 | 1.362 | 1.356 | 6.3 | 6.0 | 0.67% |0.63% | 16.7 |51 |4.8 |0.6% |10.2 |18.2 |286.4
FF191 |2.5% | 1.40% | 1.823 | 1.681 | 1.654 | 13.4 | 12.6 | 2.23% | 1.92% | 121.1 | 17.0 | 14.6 | 1.2% |11.6 | 19.5 | 327.0
FF192 |2.4% | 1.60% | 1.159 | 1.713 | 1.684 | 14.1 | 13.1 | 2.07% | 1.82% | 51.2 | 15.8 | 13.9 | 0.8% | 12.8 | 20.8 | 360.6
NF02-1 | 3.0% | 0.22% | 1.809 | 1.839 | 1.825 | 24.2 | 23.5 | 2.58% | 2.38% | 55.2 | 19.7 | 18.2 | 1.6% | 13.3 | 21.2 | 373.9
NF022 | 4.2% | 1.20% | 1.486 | 1.867 | 1.802 | 29.0 | 28.9 | 3.65% | 3.41% | 58.4 | 27.9 | 26.0 | 1.8% | 13.7 |21.7 | 386.8
NFO41 | 4.3% | 1.80% | 1.144 | 2.026 | 1.962 | 24.5 | 24.1 | 3.84% | 3.42% | 96.5 |29.3 | 26.1 | 1.4% | 14.8 |22.7 | 416.4
NF042 | 1.3% | 0.45% | 1.200 | 1.524 | 1.513 | 12.2 | 11.3 [ 1.06% | 0.88% | 35.0 [8.1 [6.7 |0.7% | 10.6 | 18.6 | 298.3
NF061 | 2.5% | 0.61% | 1.608 | 1.642 | 1.643 | 15.3 | 13.6 | 2.19% | 1.97% | 35.0 | 16.7 | 15.1 [1.2% | 11.6 | 19.6 | 326.8
NF062 | 3.3% | 1.90% | 1.037 | 1.738 | 1.689 | 20.4 | 19.0 | 2.83% | 2.63% | 34.6 |21.6 | 20.1 [1.5% | 12.5 |20.5 | 352.3
NFO7-1 | 2.0% | 0.79% | 1.498 | 1.581 | 1.584 | 12.8 | 11.4 | 1.63% | 1.56% | 80.0 |12.4 | 11.9 [ 0.6% | 11.9 |19.8 | 334.9
NFO7-2 | 1.4% | 0.48% | 1.059 | 1.570 | 1.555 | 13.8 | 12.7 | 1.16% | 1.00% | 34.1 |89 |76 |0.8% |11.5 |19.5 |323.4
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Table A-19: FEMA P695 Results (i) /Riv3NCh1.5
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NF09-1 | 3.3% | 1.70% | 1.196 | 1.843 | 1.795 | 24.0 | 22.1 | 2.88% | 2.6 | 38.9 | 22.0 | 20.0 | 1.2% | 10.6 | 18.6 | 299.7
NF09-2 | 2.0% | 0.89% | 1.188 | 1.596 | 1.570 | 15.0 | 13.9 | 1.66% | 1.50% | 31.2 | 12.6 | 11.4 | 1.3% | 11.5 | 19.5 | 325.0
NF101 | 2.1% | 1.10% | 1.137 | 1.634 | 1.609 | 11.2 | 10.7 | 1.81% | 1.61% | 35.8 | 13.8 | 12.2 | 0.6% | 11.8 | 19.8 | 333.0
NF102 | 1.4% | 0.72% | 1.155 | 1.381 | 1.370 | 7.2 | 6.6 | 0.99% | 0.94% | 156 |7.6 | 7.2 | 05% |11.1 | 19.2 | 313.8
NF121 | 4.4% | 2.40% | 1.437 | 1.911 | 1.841 | 22.2 | 20.7 | 3.87% | 3.60% | 210.4 | 295 | 27.5 | 1.8% | 14.6 | 22.6 | 412.4
NF122 | 3.1% | 1.50% | 1.576 | 1.730 | 1.685 | 12.9 | 12.1 | 2.66% | 2.46% | 138.1 | 20.3 | 18.8 | 1.1% | 12.7 | 20.7 | 358.7
NF151 | 1.4% | 0.34% | 1.945 | 1.471 | 1.466 | 10.2 | 9.6 | 1.03% | 0.93% | 42.9 | 7.8 |7.1 |1.0% |11.0 |19.1 | 311.4
NF152 | 1.3% | 0.48% | 1.202 | 1.407 | 1.390 | 7.5 | 7.0 | 1.00% | 0.92% | 31.5 | 7.6 | 7.0 |05% |11.3 |19.3 | 317.9
NF221 | 1.8% | 1.10% | 1.680 | 1.436 | 1.415 | 9.0 |85 |1.29% | 1.22% | 12.4 | 9.8 |9.3 |0.8% |11.8 | 19.9 | 332.8
NF222 | 1.1% | 0.28% | 1.238 | 1.360 | 1.346 | 6.5 | 6.1 |0.85% | 0.79% | 21.6 |65 |6.0 |0.8% |9.8 |17.9 |277.7
NF231 | 3.1% | 1.60% | 1.375 | 1.760 | 1.714 | 21.0 | 195 | 2.69% | 2.48% | 39.9 | 20.5 | 18.9 | 1.5% | 11.0 | 19.0 | 310.5
NF232 | 1.4% | 0.66% | 1.749 | 1.448 | 1.430 | 6.2 |5.9 |1.17% |1.06% | 35.8 |8.9 |80 |1.2% | 115 |19.6 | 324.9
NF241 | 1.6% | 0.80% | 1.335 | 1.501 | 1.480 | 9.1 |8.9 |1.33% | 1.21% | 58.9 |10.1 | 9.2 |0.9% |11.0 |19.1 | 310.8
NF242 | 1.2% | 0.23% | 1.011 | 1.372 | 1.369 | 5.8 | 5.4 |0.91% | 0.85%|33.3 | 7.0 |6.5 |0.6% |10.5 |18.5 | 296.3
NF26:1 | 2.6% | 0.55% | 1.325 | 1.666 | 1.666 | 16.8 | 15.7 | 2.23% | 2.07% | 54.9 | 17.0 | 15.8 | 1.2% | 12.2 | 20.2 | 343.9
NF262 | 1.4% | 0.51% | 1.099 | 1.390 | 1.371 | 7.7 | 7.2 | 1.09% | 1.02% | 400 |83 |7.8 |0.9% | 10.4 | 18.4 | 292.9
NF27-1 | 3.3% | 1.70% | 1.311 | 1.769 | 1.733 | 19.1 | 18.2 | 2.97% | 2.56% | 144.7 | 22.6 | 195 | 1.4% | 11.2 | 19.2 | 317.0
NF27-2 | 20% | 0.82% | 1.094 | 1.555 | 1.531 | 12.0 | 11.7 | 1.67% | 1.50% | 86.9 | 12.7 | 11.5 | 1.0% | 10.6 | 18.6 | 299.8
NF281 | 2.9% | 0.40% | 1.428 | 1.864 | 1.847 | 245 | 23.3 | 2.43% | 2.30% | 52.3 | 18.6 | 17.5 | 1.8% | 13.1 | 21.0 | 368.7
NF282 | 4.6% | 1.30% | 1.677 | 2.093 | 2.055 | 43.5 | 43.5 | 4.13% | 3.72% | 78.7 | 315 | 28.4 | 21% | 13.9 | 21.8 | 392.7
u 2.2% | 0.91% | 1.309 | 1.595 | 1.572 | 14.1 | 13.3 | 1.85% | 1.68% | 52.4 | 14.1 | 12.8 | 1.0% | 11.5 | 19.5 | 323.3
O+ 0 |3.2%|1.45% | 1.567 | 1.789 | 1.753 | 21.8 | 21.0 | 2.78% | 2.53% | 91.6 | 21.2 | 19.3 | 1.5% | 12.8 | 20.8 | 360.2
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Table A-20: FEMA P695 Results (i) /Riv3SCh
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FFOL1 | 2.2% | 0.23% | 1.106 | 2.220 | 2.187 | 31.4 | 33.3 | 3.75% | 3.27% | 216.2 | 28.6 | 24.9 | 1.0% | 9.3 |17.3 | 262.3
FFOL2 | 1.3% | 0.31% | 0.933 | 1.799 | 1.775 | 17.8 | 17.2 | 2.06% | 1.92% | 124.6 | 15.7 | 14.7 | 0.5% | 7.4 | 155 | 209.3
FF021 | 1.8% | 0.75% | 1.169 | 1.857 | 1.821 | 15.0 | 15.2 | 2.89% | 2.80% | 97.7 |22.1 | 21.3 | 0.6% | 9.0 |17.0 | 253.0
FF022 | 1.6% | 0.27% | 1.156 | 1.896 | 1.883 | 21.3 | 21.2 | 2.47% | 2.38% | 93.2 |18.8 | 18.2 | 1.0% | 7.7 |15.8 | 217.5
FFO31 | 1.1% | 0.47% | 0.937 | 1.600 | 1.587 | 10.3 | 10.0 | 1.62% | 1.46% | 76.4 |12.3 |11.2 | 0.6% | 7.9 |16.0 | 223.6
FF032 | 2.7% | 0.63% | 0.817 | 2.304 | 2.245 | 33.7 | 32.3 | 4.55% | 4.31% | 79.7 | 34.7 | 32.9 | 0.9% | 11.0 | 19.0 | 309.3
FFO91 | 1.3% | 0.50% | 0.972 | 1.863 | 1.843 | 19.4 | 18.3 | 2.10% | 1.85% | 64.7 | 16.0 |14.1 |0.7% |6.7 | 14.8 | 189.7
FF092 | 1.8% | 0.67% | 1.013 | 2.102 | 2.076 | 28.1 | 26.6 | 3.07% | 2.69% | 1113 | 23.4 | 205 | 0.7% |8.1 |16.1 | 228.3
FF161 | 2.7% | 0.86% | 1.176 | 2.432 | 2.372 | 38.2 | 36.3 | 4.53% | 4.24% | 79.8 | 34.6 |32.4 |1.1% |8.0 |16.1 | 2265
FF162 | 1.3% | 0.61% | 1.031 | 1.756 | 1.735 | 18.0 | 17.2 | 2.00% | 1.88% |55.5 |15.3 |14.4 | 0.4% |6.6 | 14.7 | 186.6
FF181 | 2.2% | 0.72% | 1.165 | 2.181 | 2.144 | 30.3 | 29.3 | 3.70% | 3.34% | 106.0 | 28.3 | 255 | 1.1% | 7.9 |16.0 | 223.7
FF182 | 0.9% | 0.43% | 1.026 | 1.592 | 1.591 | 13.4 | 12.7 | 1.35% | 1.31% |51.0 | 10.3 | 10.0 | 0.6% | 7.2 | 153 | 203.7
FF191 | 1.4% | 0.51% | 1.049 | 1.800 | 1.783 | 15.8 | 15.8 | 2.26% | 1.95% | 150.5|17.2 [ 14.9 |0.7% | 7.5 | 155 |211.7
FF192 | 2.4% | 0.66% | 1.297 | 2.517 | 2.472 | 33.9 | 31.8 | 4.12% | 3.62% | 196.7 | 31.4 | 27.6 | 0.9% |11.7 | 19.6 | 328.8
NFO02-1 | 3.2% | 0.56% | 1.490 | 2.662 | 2.586 | 57.5 | 58.0 | 5.50% | 5.13% | 156.5|42.0 [ 39.1 | 1.5% |11.6 | 19.6 | 327.1
NF02-2 | 4.0% | 0.94% | 1.505 | 2.882 | 2.775 | 71.6 | 71.4 | 6.91% | 6.54% | 147.0|52.7 | 49.9 | 1.6% | 14.0 | 22.0 | 394.0
NFO41 | 4.1% | 0.63% | 1.085 | 3.258 | 3.149 | 47.7 | 45.6 | 7.10% | 6.41% | 221.8|54.2 | 48.9 | 0.8% | 16.6 | 24.5 | 468.6
NFO42 | 1.3% | 0.44% | 1.154 | 2.046 | 2.031 | 25.8 | 24.2 | 2.08% | 1.78% | 116.2| 15.8 | 13.6 | 0.8% |8.6 |16.6 | 241.7
NFO6-1 | 2.9% | 0.48% | 1.266 | 2.432 | 2.364 | 378 | 36.0 | 4.93% | 4.70% | 107.9 | 37.6 | 35.8 | 0.9% |11.7 | 19.8 | 331.3
NFO62 | 6.5% | 1.70% | 1.117 | 2.795 | 2.690 | 82.6 | 78.1 | 11.35%)| 10.72%)| 168.2 | 86.6 | 81.8 | 2.6% | 10.9 | 18.9 | 307.3
NFO7-1 | 2.1% | 0.69% | 1.530 | 2.012 | 1.970 | 30.6 | 29.9 | 3.41% | 3.29% | 216.0|26.1 | 25.1 | 0.7% |9.6 |17.7 | 271.1
NFO7-2 | 1.8% | 0.13% | 1.034 | 1.869 | 1.857 | 27.2 | 26.1 | 2.89% | 2.81% | 107.6 | 22.1 | 215 | 0.9% |9.0 |17.0 | 253.9
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Table A-21: FEMA P695 Results (ii) /Riv3SCh
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NFOS1 | 2.6% | 0.88% | 1.431 | 2.669 | 2.608 | 49.7 | 47.4 | 4.39% | 4.01% | 108.5 | 33.5 | 30.6 |0.9% |9.8 |17.8 |277.3
NF092 | 1.5% | 0.16% | 1.506 | 2.189 | 2.160 | 30.3 | 28.7 | 2.47% | 2.20% | 100.9 [ 18.9 | 16.8 | 0.9% | 9.7 |17.7 | 2724
NF10-1 | 2.0% | 0.69% | 0.869 | 2.253 | 2.215 | 27.2 | 26.7 | 3.34% | 3.03% | 96.3 | 25,5 | 23.1 | 0.5% |10.3 | 18.3 | 290.8
NF10-2 | 1.5% | 0.60% | 1.319 | 1.782 | 1.752 | 14.9 | 13.8 | 2.37% | 2.29% | 45.1 |18.1 | 17.5 | 0.8% |8.7 |16.8 | 245.9
NF121 | 3.3% | 0.02% | 1.273 | 2.838 | 2.764 | 55.5 | 54.9 | 5.64% | 5.34% | 662.1 | 43.0 | 40.8 | 2.0% | 13.7 | 21.7 | 385.7
NF122 | 2.7% | 0.14% | 1.157 | 2.489 | 2.427 | 30.8 | 29.4 | 4.59% | 4.29% | 396.0 | 35.0 | 32.7 | 1.2% |11.1 |19.1 |312.7
NF151 | 1.2% | 0.05% | 1.807 | 1.903 | 1.901 | 21.8 | 20.5 | 1.97% | 1.68% | 115.6 | 15.0 | 12.8 | 1.0% |8.2 |16.2 | 230.0
NF152 | 1.1% | 0.46% | 1.259 | 1.752 | 1.734 | 15.2 | 14.9 | 1.67% | 1.51% | 84.3 |12.7 | 115 [0.5% |8.6 |16.7 | 2436
NF221 | 1.7% | 0.64% | 1.556 | 1.848 | 1.815 | 20.1 | 19.3 | 2.72% | 2.62% | 45.5 | 20.7 | 20.0 |[0.8% |9.1 |17.2 | 257.6
NF222 | 1.4% | 0.40% | 1.143 | 1.791 | 1.764 | 18.7 | 18.0 | 2.35% | 2.23% | 69.6 | 17.9 | 17.0 [0.9% | 6.5 |14.6 | 1836
NF231 | 2.5% | 0.36% | 1.337 | 2.521 | 2.465 | 40.5 | 38.1 | 4.24% | 3.90% | 111.4 [ 32.4 [ 29.7 [0.7% | 9.3 |17.3 | 262.0
NF232 | 1.6% | 0.60% | 1.518 | 1.913 | 1.884 | 15.6 | 15.7 | 2.62% | 2.44% | 85.3 | 20.0 | 18.6 | 0.9% |9.4 |17.5 | 265.4
NF241 | 1.5% | 0.38% | 1.581 | 2.030 | 2.002 | 23.7 | 23.3 | 2.46% | 2.23% | 180.8 | 18.8 | 17.0 | 0.9% |8.2 |16.3 | 232.3
NF24-2 | 1.0% | 0.32% | 1.010 | 1.787 | 1.771 | 16.8 | 15.7 | 1.52% | 1.39% | 104.2 | 11.6 | 10.6 | 0.6% |8.0 |16.1 | 226.8
NF261 | 2.5% | 0.17% | 1.282 | 2.344 | 2.306 | 45.0 | 44.4 | 4.15% | 3.89% | 208.3 | 31.7 | 29.7 | 1.0% |11.1 |19.1 |313.7
NF262 | 1.6% | 0.45% | 1.200 | 1.847 | 1.815 | 20.3 | 19.5 | 2.66% | 2.55% | 127.1 | 20.3 | 19.4 | 0.9% |7.2 |15.2 | 202.3
NF27-1 | 2.8% | 0.63% | 1.220 | 2.503 | 2.447 | 39.9 | 40.5 | 4.80% | 4.34% | 481.1 | 36.6 | 33.1 | 1.0% |9.4 |17.4 | 265.0
NF27-2 | 2.3% | 0.42% | 1.045 | 2.175 | 2.132 | 25.7 | 25.8 | 3.81% | 3.53% | 300.6 | 29.0 | 26.9 | 0.7% | 8.0 |16.0 | 224.2
NF281 | 3.6% | 0.74% | 1.632 | 3.124 | 3.027 | 779 | 76.5 | 6.22% | 5.70% | 194.2 | 47.5 | 435 | 1.6% | 15.8 | 23.8 | 445.1
NF282 | 5.2% | 0.55% | 1.475 | 3.783 | 3.631 | 97.8 | 97.5 | 8.86% | 8.15% | 212.1 | 67.6 | 62.2 | 1.7% | 19.2 | 27.2 | 5426
u 2.2% | 0.52% | 1.230 | 2.224 | 2.180 | 33.2 | 32.3 | 3.75% | 3.47% | 154.1 | 28.6 | 26,5 | 1.0% |9.7 |17.8 | 274.9
O+ G [3.4%]|0.81% | 1.456 | 2.701 | 2.627 | 53.1 | 51.9 | 5.79% | 5.38% | 272.3 | 44.2 | 41.0 | 1.4% | 125 | 20.5 | 351.7
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Table A-22: FEMA P695 Results (i) /RivVBNSD
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FFOX1 | 2.0% | 0.40% | 1.124 | 1.529 | 1.542 | 11.7 | 11.8 | 0.99% | 0.99% | 62.3 | 7.5 7.5 1.2% | 12.4 | 23.0 | 350.1
FFOLX2 | 2.0% | 0.12% | 0.783 | 1.417 | 1.429 | 8.2 8.2 0.98% | 0.98% | 48.6 | 7.5 7.5 1.0% |11.1 |21.6 | 3119
FFO21 | 1.9% | 0.96% | 0.858 | 1.397 | 1.395 | 5.6 5.9 0.90% | 0.91% | 32.3 | 6.9 7.0 0.7% | 11.0 | 21.7 | 309.1
FF022 | 1.8% | 0.26% | 0.959 | 1.400 | 1.413 | 6.3 6.2 0.91% | 0.91% | 299 | 7.0 6.9 1.0% | 11.4 | 22.0 | 320.2
FFO31 | 1.9% | 0.64% | 1.099 | 1.367 | 1.368 | 5.2 54 0.90% | 0.94% | 25.9 | 6.9 7.1 1.1% | 9.6 20.4 | 271.6
FFO32 | 2.8% | 1.80% | 1.019 | 1.559 | 1.557 | 12.8 | 12.7 | 1.43% | 1.42% | 24.3 | 10.9 | 10.8 | 1.2% | 13.1 | 23.7 | 368.4
FFO31 | 1.8% | 0.25% | 0.766 | 1.372 | 1.381 | 5.0 5.0 0.88% | 0.89% | 23.0 | 6.7 6.8 0.8% | 11.1 |21.7 |312.2
FF0S2 | 2.4% | 0.09% | 1.135|1.591 | 1.601 | 14.0 | 13.9 | 1.20% | 1.20% | 41.1 | 9.1 9.2 1.6% | 13.1 | 23.7 | 369.8
FF161 | 3.4% | 2.50% | 1.233 | 1.607 | 1.602 | 14.2 | 14.2 | 1.74% | 1.74% | 28.9 | 13.3 | 13.3 | 2.0% | 13.0 | 23.6 | 367.2
FF162 | 1.5% | 0.67% | 0.781|1.398 | 1.397 | 7.5 7.4 0.75% | 0.75% | 16.2 |5.7 57 0.6% |10.6 | 21.3 | 299.9
FF181 | 2.5% | 1.60% | 1.104 | 1.471 | 1.467 | 9.8 9.9 1.26% | 1.27% | 31.9 | 9.6 9.7 1.0% | 12.5 | 23.1 | 352.7
FF182 | 1.2% | 0.22% | 1.058 | 1.333 | 1.343 | 5.0 5.2 0.54% | 0.53% | 19.3 | 4.1 4.1 1.1% | 8.7 19.3 | 244.0
FF191 | 5.0% | 2.80% | 1.364 | 1.750 | 1.738 | 9.5 9.6 2.56% | 2.56% | 118.9| 195 | 19.6 | 1.4% | 15.0 | 25.5 | 423.0
FF192 | 6.3% | 3.50% | 0.977 | 1.999 | 1.998 | 16.8 | 16.7 | 3.25% | 3.24% | 78.6 |24.8 |24.7 |1.5% |17.8 | 28.3 | 503.0
NFO21 | 3.5% | 2.20% | 1.492 | 1.849 | 1.867 | 13.2 | 125 | 1.78% | 1.77% | 41.8 | 13.6 | 13.5 | 1.5% | 15.9 | 26.5 | 449.3
NF02-2 | 6.2% | 2.10% | 1.203 | 1.864 | 1.849 | 22.9 | 22.8 | 3.20% | 3.20% | 48.5 |24.5 |24.4 | 25% | 15.7 | 26.2 | 442.8
NFO41 | 7.7% | 4.50% | 1.157 | 2.324 | 2.336 | 37.5 | 37.1 | 3.96% | 3.92% | 92.3 | 30.2 [ 299 | 2.3% | 20.7 | 30.9 | 583.8
NFO42 | 2.8% | 1.10% | 0.888 | 1.496 | 1.511 | 9.2 9.2 1.40% | 1.40% | 44.2 | 10.7 | 10.7 | 1.0% | 12.3 | 22.9 | 345.6
NFO61 | 3.8% | 2.70% | 1.549 | 1.630 | 1.621 | 15.1 | 15.0 | 1.95% | 1.93% | 26.7 |14.9 | 14.8 | 2.0% | 13.7 | 24.3 | 386.0
NF062 | 6.6% | 4.10% | 1.068 | 1.951 | 1.932 | 24.1 | 24.1 | 3.40% | 3.39% | 41.2 | 259 | 258 | 2.3% | 16.7 | 18,9 |472.3
NFO7-1 | 2.4% | 1.10% | 0.943 | 1.402 | 1.392 | 7.9 7.7 1.20% | 1.18% | 62.5 | 9.2 9.0 1.1% | 115 | 22.3 | 323.2
NFO7-2 | 2.7% | 1.20% | 1.014 | 1.421 | 1.409 | 9.1 9.2 1.37% | 1.38% | 32.5 |104 | 105 |1.3% |11.0 |21.7 | 310.3
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Table A-23: FEMA P695 Results (ii) /RivBNSD
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NF091 | 3.9% | 2.20% | 1.023 | 1.687 | 1.694 | 17.1 | 17.1 | 1.90% | 1.87% | 29.7 | 145 | 143 | 1.5% | 14.2 | 24.8
1.7% | 0.33% | 1.221 | 1.473 | 1.484 | 10.0 | 10.1 | 0.85% | 0.86% | 345 |6.5 |6.6 |1.1% |11.8 |22.3
2.9% | 2.10% | 1.015|1.535 | 1.529 | 11.6 | 11.5 | 1.45% | 1.45% | 29.4 |11.1 |11.1 |1.2% | 12.8 | 23.5
2.0% | 0.28% | 0.986 | 1.384 | 1.397 | 6.5 |6.6 |0.99% |0.99% |153 |76 |76 |1.3% |10.3 |21.1

4.8% | 2.40% | 1.155|1.984 | 2.009 | 23.0 | 23.0 | 2.47% | 2.44% | 208.5|18.8 | 18.6 | 2.2% | 17.7 | 28.1

4.4% |2.90% | 1.161 | 1.690 | 1.725 | 15.2 | 15.3 | 2.26% | 2.26% | 115.5|17.3 | 17.2 | 1.4% | 14.7 | 25.2

1.7% | 0.86% | 1.668 | 1.475 | 1.485| 10.0 | 10.1 | 0.84% | 0.84% | 47.5 | 6.4 6.4 1.2% | 115 |22.1

1.4% | 0.20% | 1.1091.375[1.381 | 6.7 |68 |0.65%|0.65% 322 |49 |49 |09% |10.0 |20.8

2.7% | 1.60% |1.450|1.421 1407 (9.1 |91 |1.37%|1.37%|12.0 |104 | 104 |1.6% | 105 |21.1

1.9% [ 0.93% | 0.877 13581348 6.2 |61 |093%|0.92%|11.7 |71 |70 |[1.1% |95 [20.2

3.2% | 1.90% | 1.212 | 1.594 | 1.593 | 14.0 | 13.9 | 1.63% | 1.64% | 34.8 | 12.4 | 125 | 1.2% | 13.2 | 23.7

156 |0.57% | 151213791387 |43 |44 [0.69% |0.72% | 259 |53 |55 [1.3% |10.2 |20.9

1.7% | 0.45% | 1.219|1.420|1.425|8.1 |82 |0.79% |0.80% |47.2 |6.1 |6.1 |1.3% |11.8 |22.5

1.9% | 0.12% | 0.933 | 1.457 | 1467 | 7.1 |7.1 |0.94%|0.95% 405 |72 |73 |[1.0% |11.2 |21.8

2.6% | 0.51% | 0.959 | 1.601 | 1.620 | 13.7 | 13.7 | 1.30% | 1.31% | 67.3 |99 |10.0 |1.0% |13.5 |24.0

2.3% | 0.65%|1.001 1406|1418 78 |78 |115%|1.15%|326 |88 |88 |15% |10.8 |21.3

7.1% | 4.00% | 1.407 | 2.079 | 2.079 | 17.2 | 17.2 | 3.62% | 3.62% | 160.4 | 276 | 276 |1.7% | 18.7 | 29.0

2.8% | 1.60% | 0.898 | 1.520| 1.519 | 8.3 | 8.2 1.39% | 1.39% | 92.2 |10.6 | 10.6 | 0.8% | 13.0 | 23.6

5.3% | 3.10% | 1.093 | 2.089 | 2.110| 27.0 | 26.8 | 2.68% | 2.68% | 66.7 | 20.5 | 20.4 | 2.6% | 18.7 | 29.1

6.7% | 1.70% | 1.392 | 1.980 | 2.022 | 36.1 | 36.2 | 3.44% | 3.43% | 68.9 | 26.3 | 26.2 | 2.9% | 18.0 | 28.5

3.2% | 1.50% | 1.116 [ 1.596 | 1.601 | 12.6 | 12.6 | 1.62% | 1.61% | 51.0 |12.3 |123 |1.4% |13.1 | 235

5.0% | 2.70% | 1.332|1.842|1.850 | 20.3 | 20.2 | 2.53% | 2.53% | 90.5 ]19.3 [ 193 [1.9% | 16.0 | 26.3
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Table A-24: FEMA

P695 Results (i) /Riv3SSD
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FFOL1 | 2.1% | 0.35% | 1.437 | 2.117 | 2.126 | 29.8 | 29.7 | 3.25% | 3.29% | 192.1 | 24.8 [ 25.1 | 1.0% | 18.3 |28.8 |515.0
FFOL2 | 1.3% | 0.35% | 1.234 | 1.721| 1.735 | 15.6 | 15.3 | 1.94% | 1.96% | 115.5| 14.8 | 15.0 | 0.5% | 145 | 25.1 | 407.9
FF021 | 1.7% | 0.78% | 1.508 | 1.806 | 1.773 | 13.8 | 14.1 | 2.71% | 2.74% | 94.0 | 20.7 | 20.9 | 0.6% | 15.1 | 26.0 | 424.9
FF022 | 1.4% | 0.49% | 1.494 | 1.787 | 1.832 | 18.1 | 17.9 | 2.14% | 2.15% | 84.2 | 16.3 | 16.4 | 0.7% | 14.8 | 25.3 | 418.4
FFO31 | 1.2% | 0.53% | 1.546 | 1.612 | 1.613 | 11.1 | 11.6 | 1.64% | 1.66% | 70.7 | 12.5 | 12.7 | 0.5% | 13.2 | 23.8 | 372.4
FF032 | 2.5% | 0.49% | 0.987 | 2.178| 2.164 | 30.1 | 29.9 | 3.97% | 3.96% | 70.1 | 30.3 | 30.2 | 0.8% | 19.3 | 29.9 |5435
FFO91 | 1.3% | 0.51% | 1.619| 1.778| 1.787 | 18.6 | 18.3 | 1.95% | 1.97% | 53.6 | 14.9 | 15.0 | 0.6% | 14.8 | 255 |416.2
FF092 | 1.9% | 0.68% | 1.631| 1.929| 1.938 | 22.7 | 22.9 | 2.73% | 2.68% | 95.4 | 20.8 | 20.4 | 0.8% | 16.3 | 26.9 | 460.6
FF161 | 2.6% | 0.90% | 1.411| 2.271|2.279 | 33.2 | 33.4 | 4.12% | 4.18% | 69.3 | 315 |31.9 | 1.2% |19.7 |30.1 |555.1
FF162 | 1.5% | 0.66% | 1.219 | 1.778| 1.770 | 18.4 | 17.9 | 2.05% | 2.04% | 46.1 | 15.6 | 15.6 | 0.4% |15.3 | 259 |432.2
FF181 | 2.2% | 0.69% | 1.502 | 2.085 | 2.083 | 27.4 | 27.5 | 3.44% | 3.45% | 88.7 | 26.2 | 26.3 | 1.2% |17.9 |28.3 |503.8
FF182 | 1.0% | 0.28% | 1.011| 1.601 | 1.636 | 13.5 | 13.9 | 1.32% | 1.30% | 47.8 | 10.0 |9.9 | 0.6% |11.9 |22.6 |335.1
FF191 | 1.9% | 0.28% | 1.612| 2.292 | 2.317 | 25.4 | 25.2 | 2.94% | 2.93% | 286.0 | 22.4 | 22.4 | 0.9% | 20.7 | 31.0 | 5827
FF192 | 2.4% | 0.68% | 1.177 | 2.420 | 2.434 | 30.3 | 29.8 | 3.75% | 3.73% | 166.5 | 28.6 | 28.4 | 0.9% |21.7 |32.2 |611.1
NFO2-1 | 3.1% | 0.56% | 1.501 | 2.547 | 2.550 | 53.6 | 53.1 | 5.06% | 5.09% | 136.0 | 38.6 | 38.8 | 1.6% |21.6 |31.9 |610.0
NF02-2 | 3.8% | 0.89% | 1.327 | 2.728| 2.694 | 66.4 | 67.1 | 6.33% | 6.28% | 1475 | 48.3 | 47.9 | 1.4% |24.4 | 350 |687.9
NFO41 | 4.0% | 0.59% | 1.489 | 3.110 | 3.113 | 44.3 | 43.7 | 6.60% | 6.55% | 190.7 | 50.4 | 50.0 | 0.8% | 29.6 | 40.0 |834.3
NFO42 | 1.2% | 0.44% | 1.884 | 1.948| 1.972 | 23.0 | 22.7 | 1.76% | 1.78% | 110.2 | 135 | 13.6 | 0.7% | 16.0 | 26,5 | 450.1
NFO6-1 | 2.7% | 0.53% | 1.646 | 2.2 | 2.253 | 32.9 | 32.7 | 4.37% | 4.36% | 97.5 | 33.3 | 33.3 | 0.9% |20.7 |31.4 |584.4
NFO62 | 3.7% | 0.36% | 1.035 | 2.582 | 2.586 | 41.8 | 41.7 | 5.70% | 5.77% | 105.7 | 435 | 44.0 | 1.2% |29.0 | 195 |819.1
NFO7-1 | 2.0% | 0.63% | 1.490 | 1.948 | 1.931 | 27.9 | 27.9 | 3.18% | 3.18% | 205.2 | 24.3 | 24.2 | 0.8% | 16.9 | 27.5 | 4752
NFO7-2 | 1.6% | 0.14% | 1.833| 1.837 | 1.875 | 23.9 | 23.6 | 2.47% | 2.50% | 105.0 | 18.9 | 19.0 | 0.8% | 159 | 26.4 | 447.2
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Table A-25. FEMA P695 Results (i) /Riv3SSD
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NF091 | 2.5% |0.66% | 1.527 [ 2.482]2.524]|43.8 | 43.8|3.86% | 3.84% | 95.9 | 29.5[29.3|0.9% |[23.4 |33.8 |660.6
NF092 | 1.4% |0.18% [ 1.600 | 2.085] 2.106|27.2 [ 26.7 | 2.12% | 2.12% | 97.3 | 16.2[16.2|0.8% |17.5 |28.0 |494.0
NF101 | 1.9% |0.56% | 1.123 [2.142[2.161|24.2[24.0|2.94% [ 2.93% [ 81.3 |22.4[22.4|0.7% |18.9 |29.3 |531.6
NF102 | 1.8% [0.63% | 1.161 [1.793[1.819]13.7 [13.6 | 2.43% | 2.57% [ 41.8 |18.5[19.61.1% [14.7 [253 [4151
NF121 [ 3.2% [0.11% [ 1.742 [ 2.728[2.757|50.4 | 50.4 | 5.15% | 5.11% [ 591.1/39.3[39.0 | 1.9% [25.0 [35.4 [704.3
NF122 | 2.6% |0.21% [ 1.425 [ 2.321[2.322]|28.0 | 27.7 | 4.06% | 4.05% | 330.8|31.030.9| 1.3% |20.2 |30.7 |568.5
NF151 | 1.4% [0.16% [ 1.904 [ 1.869]1.888]21.220.9|1.99% | 2.01% [ 101.5|15.2[15.3[0.9% |15.7 |26.1 [443.2
NF152 | 1.1% [0.47%[1.225 [1.715[1.732|15.2[15.5| 1.56% | 1.58% | 76.6 |11.9[12.0|0.7% |14.6 |25.2 |413.0
NF221 | 1.9% [0.79% [ 1.919 [ 1.866] 1.869]20.9 | 21.3|2.78% | 2.84% [ 40.0 |[21.2[21.7[1.2% [14.8 [254 [418.1
NF222 | 1.4% [0.43%[1.493 [1.725[1.712|16.8[16.5|2.11% | 2.10% [ 49.2 |16.1[16.0|1.0% |[11.7 |22.6 |330.4
NF231 | 2.5% |0.52% | 1.488 | 2.406]2.420]|37.2|37.1|3.92% | 3.89% | 96.2 |29.9[29.7[0.8% [21.3 [31.7 [601.2
NF232 | 1.6% |0.51%[1.945 [1.901]1.908]15.6 | 15.1 | 2.47% | 2.50% | 73.6 | 18.9[19.0|0.9% |16.1 |26.8 |454.5
NF241 | 1.4% |0.50% [ 2.347 [1.887[1.89621.2[21.3|2.10% | 2.11% [ 173.8]/16.0[16.1|1.0% |162 |26.8 |455.4
NF242 [ 1.1% [0.41%[1.397 [1.726[1.737[16.0 | 15.6 | 1.45% | 1.46% [ 93.6 |11.0[11.1[0.6% [14.0 [24.6 [394.3
NF261 | 2.5% |0.26% [ 1.868 | 2.245[2.245] 40.9 [ 40.7 | 4.02% | 4.06% | 182.9]30.7 [31.0| 1.1% [19.9 |30.4 |560.8
NF262 | 1.7% |0.46% | 1.922 [ 1.809] 1.802] 18.7 | 18.7 | 2.58% | 2.60% | 106.8| 19.7 [ 19.8 [ 0.9% [14.2 |24.8 [400.3
NF27-1 [ 2.7% |0.62% [ 1.608 | 2.369]2.375|37.7 | 37.4 | 4.33% | 4.35% [ 428.0/33.0[33.2[1.0% [21.0 [31.5 [591.9
NF27-2 [ 2.1% [0.39% [ 1.272 [2.069] 2.063]22.0 | 22.1 | 3.39% | 3.40% [ 269.9|25.9 [ 26.0 [ 0.7% [17.9 [28.5 [506.1
NF281 | 3.4% [0.65% [ 1.418 [2.952[2.974[74.1[73.2|553% | 5.48% [ 181.2]42.2[41.9[16% [27.3 [37.8 [771.2
NF282 | 5.3% |0.43%] 1.809 [ 3.610]3.586] 96.3 | 97.4 | 8.18% | 7.96% | 203.8| 62.4 | 60.8 | 1.6% |36.9 | 47.0 |1039.0
u 2.2% |0.49% | 1.519 [ 2.144]2.151]|30.1 | 30.0 | 3.34% | 3.34% | 140.3| 25.5[25.5| 0.9% |18.8 | 288 |529.5
O+0d [3.1% [0.69% ] 1.806 |2.573|2.577|47.4[47.4|4.87% | 4.85% | 247.8/37.2[37.0/ 1.3% [23.9 |33.8 |674.1
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Table A-26: SAC Results /LA6 NCh
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LA21 | 2.7% | 0.23% | 0.985 | 1.833 | 1.839 | 21.5 | 20.5 | 1.99% | 1.67% | 89.6 | 15.2 | 12.8 |1.1% |4.3 |11.0 | 267.1
LA22 | 4.3% | 2.10% | 0.964 | 1.950 | 1.906 | 21.4 | 21.0 | 3.06% | 2.84% | 97.7 | 23.4 | 21.6 |1.6% |54 |12.1 | 333.0
LA23 | 3.8% | 1.40% | 1.043 | 2.193 | 2.164 | 33.9 | 32.5 | 2.71% | 2.41% | 125.3 | 20.7 | 184 |1.1% |5.4 |12.1 | 335.2
LA24 | 6.3% | 2.80% | 0.672 | 2.321 | 2.247 | 38.1 | 35.4 | 4.49% | 4.10% | 141.4 | 34.2 | 31.3 |1.5% |6.0 |12.7 | 373.5
LA25 | 4.7% | 1.50% | 0.905 | 1.860 | 1.804 | 23.7 | 22.3 | 3.33% | 3.14% | 65.0 | 25.4 | 24.0 | 1.6% |3.8 | 10.5 | 232.7
LA26 | 2.8% | 0.19% | 0.708 | 1.888 | 1.894 | 19.9 | 19.1 | 1.96% | 1.87% | 68.4 | 14.9 | 14.3 |1.1% |4.9 |11.6 | 306.3
LA27 |5.7% | 0.21% | 1.024 | 2.460 | 2.431 | 41.0 | 38.2 | 4.20% | 3.60% | 180.7 | 32.1 | 27.5 | 1.6% |53 |11.9 | 3316
LA28 | 4.1% | 1.30% | 0.996 | 1.763 | 1.716 | 21.3 | 21.3 | 2.89% | 2.75% | 71.5 | 22.1 | 20.9 | 1.5% |3.9 | 10.6 | 241.1
LA29 | 2.3% | 0.59% | 0.881 | 1.680 | 1.664 | 14.7 | 14.2 | 1.63% | 1.49% | 132.4 | 12.4 | 11.3 | 0.9% |45 |11.2 | 276.1
LA30 | 4.8% | 0.93% | 0.859 | 2.307 | 2.271 | 32.4 | 30.0 | 3.46% | 3.05% | 137.3 | 26.4 | 23.3 | 1.2% |55 |12.2 | 338.2
LA31 [ 3.1% | 2.00% | 0.996 | 1.988 | 1.979 | 19.2 | 18.1 | 2.27% | 1.97% | 82.2 | 17.4 | 150 | 1.1% |3.9 | 10.6 | 240.7
LA32 | 2.2% | 0.72% | 0.900 | 1.734 | 1.743 | 17.9 | 17.0 | 1.54% | 1.43% | 755 | 11.7 | 10.9 | 1.1% |4.0 | 10.7 | 2474
LA33 | 4.5% | 0.93% | 1.042 | 2.168 | 2.142 | 34.6 | 34.0 | 3.15% | 2.98% | 116.2 | 24.1 | 22.8 | 1.8% | 4.7 | 115 | 293.7
LA34 | 4.2% | 1.20% | 0.920 | 1.989 | 1.978 | 31.5 | 30.9 | 2.93% | 2.78% | 116.0 | 22.4 | 21.2 |1.4% |49 |11.6 | 3045
LA35 | 9.6% | 0.66% | 0.920 | 2.881 | 2.740 | 54.9 | 53.5 | 6.90% | 6.21% | 132.8 | 52.7 | 47.4 | 2.3% |8.2 | 14.8 | 509.1
LA36 | 7.8% | 0.84% | 0.807 | 2.485 | 2.381 | 47.8 | 49.5 | 5.53% | 5.07% | 127.9 | 42.2 | 38.7 | 2.4% | 5.7 | 12.3 | 351.9
LA37 | 4.9% | 1.90% | 0.948 | 2.368 | 2.322 | 38.3 | 36.1 | 3.49% | 3.11% | 105.2 | 26.7 | 23.7 | 1.3% |6.6 | 13.3 | 410.6
LA38 | 5.2% | 2.10% | 0.663 | 2.418 | 2.367 | 42.4 | 40.2 | 3.77% | 3.63% | 97.8 | 28.8 | 27.7 | 1.4% |6.9 | 135 | 425.0
LA39 | 5.7% | 2.00% | 0.912 | 2.093 | 2.025 | 30.5 | 28.4 | 4.03% | 3.76% | 79.4 | 30.8 | 28.7 | 1.4% |52 |11.9 | 3231
LA40 | 8.1% | 0.75% | 0.723 | 2.404 | 2.291 | 48.8 | 50.1 | 5.75% | 5.32% | 119.0 | 43.9 | 40.6 | 2.3% | 6.4 | 13.1 | 397.9
u 4.8% | 1.22% | 0.893 | 2.139 | 2.095 | 31.7 | 30.6 | 3.45% | 3.16% | 108.1 | 26.4 | 24.1 | 1.5% |53 | 12.0 | 326.9
O+ 0 |6.8% | 1.94% | 1.011 | 2.445 | 2.373 | 43.0 | 42.0 | 4.83% | 4.41% | 137.4 | 36.8 | 33.7 | 1.9% |6.4 |13.0 | 396.3
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Table A-27: FEMA P695 Results (i) /LA6NCh
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FFOX1 | 2.7% | 1.00% | 0.714 | 1.570| 1.542 | 11.6 | 11.3 |1.87% | 1.78% | 63.6 | 14.3 | 13.6 | 0.8% | 3.8 |10.5 | 235.0
FF0X:2 | 2.1% | 0.84% | 0.848 | 1.666 | 1.658 | 16.3 | 15.6 | 1.51% | 1.34% | 77.8 |11.5 |10.2 |0.7% | 3.7 |10.4 | 229.3
FFO21 | 4.6% | 1.20% | 1.118 | 2.169 | 2.131 | 28.3 | 29.5 | 3.33% | 2.98% | 158.2 | 25.4 | 22.7 |1.5% |55 |12.2 | 3413
FF022 | 1.8% | 0.72% | 1.041 | 1.514 | 1.503 | 10.0 | 10.2 | 1.23% | 1.13% | 74.1 | 9.4 8.6 0.9% | 3.7 |10.4 | 228.8
FFO31 | 3.1% | 0.62% | 1.254 | 1.772 | 1.745| 16.7 | 15.8 | 2.16% | 2.00% | 86.3 | 16.5 | 15.3 | 0.9% | 4.0 |10.7 | 248.7
FF032 | 2.4% | 0.37% | 1.157 | 1.673 | 1.687 | 15.6 | 14.7 | 1.69% | 1.61% | 84.6 |129 |12.3 |0.9% | 3.8 |10.5 | 236.1
FF031 | 6.6% | 0.53% | 1.190 | 2.649 | 2.571 | 59.3 | 58.8 | 4.75% | 4.23% | 217.4 | 36.2 | 323 | 1.8% | 6.7 |13.4 | 416.7
FF092 | 3.1% | 0.45% | 0.792 | 1.693 | 1.704 | 16.4 | 16.0 | 2.16% | 2.06% | 50.4 |16.4 | 15.7 | 0.8% |4.2 |10.9 | 257.9
FF161 | 4.4% | 1.40% | 0.943 | 1.937 | 1.895 | 253 | 23.8 | 3.08% | 2.84% | 101.7 | 23.5 | 21.7 |1.5% |4.1 |10.8 | 256.2
FF162 | 4.3% | 0.85% | 0.975| 2.055| 2.026 | 32.2 | 32.9 | 3.09% | 2.75% | 175.8 | 23.6 | 21.0 |1.3% |5.1 |11.8 | 315.2
FF181 | 1.8% | 0.82% | 0.628 | 1.617 | 1.618 | 13.8 | 13.0 | 1.26% | 1.20% | 77.8 | 9.6 9.2 0.7% | 3.6 |10.4 | 224.2
FF182 | 1.3% | 0.54% | 1.111 | 1.452| 1.335 | 8.5 8.1 0.88% | 0.81% | 40.9 | 6.7 6.2 0.6% |28 |95 171.6
FF191 | 6.9% | 0.16% | 0.882 | 2.697 | 2.613 | 59.4 | 59.0 | 4.96% | 4.41% | 318.3 | 37.8 | 33.7 |1.8% | 7.9 |14.5 | 487.7
FF192 | 5.8% | 0.83% | 0.659 | 2.417 | 2.366 | 52.2 | 52.8 | 4.18% | 3.71% | 215.6 | 31.9 | 28.3 |1.3% |6.2 | 129 | 386.8
NF021 | 3.2% | 1.40% | 0.784 | 1.832| 1.806 | 19.1 | 19.3 | 2.28% | 2.09% | 66.5 | 17.4 | 16.0 | 0.8% |4.0 |10.7 | 248.8
NF02-2 | 8.3% | 1.20% | 0.860 | 2.590 | 2.475| 51.3 | 53.2 | 5.96% | 5.44% | 140.1 | 455 | 415 |1.6% | 7.1 |13.8 |442.7
NF041 | 3.3% | 1.20% | 0.632 | 2.002 | 1.991 | 27.3 | 26.9 | 2.36% | 2.17% | 87.5 | 18.0 |16.6 |1.0% |54 |12.1 | 332.8
NF042 | 3.9% | 1.60% | 0.843 | 1.829| 1.794 | 20.7 | 19.6 | 2.74% | 2.54% | 78.4 |20.9 | 194 |1.0% |49 |11.6 | 304.7
NFO61 | 3.5% | 1.00% | 1.207 | 2.087 | 2.099 | 28.8 | 27.2 | 2.59% | 2.12% | 103.1| 19.7 | 16.2 |1.6% |4.7 |11.4 | 288.8
NF062 | 5.1% | 1.90% | 0.575| 1.977| 1.917 | 26.6 | 24.9 | 3.59% | 3.36% | 71.5 |27.4 |25.7 |1.3% |53 |12.0 | 3304
NFO7-1 | 3.8% | 1.30% | 1.270| 1.790 | 1.751 | 20.3 | 19.2 | 2.65% | 2.49% | 145.9 | 20.2 | 19.0 | 1.5% |49 |11.6 | 302.7
NFO7-2 | 6.2% | 2.70% | 0.989 | 2.150 | 2.073 | 29.2 | 27.3 |4.39% | 4.08% | 77.5 | 335 |31.2 |1.7% |3.6 |10.3 |224.0
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Table A-28: FEMA P695 Results (ii) /LAGNCh

C c = > =) ©

= S Q S I S 5 T S| ¢ = =~| O

c o = S| 88| =2 o c S c Q| e 0 ng| L

S P © Mo | @5 | B o p Sc | O 2 v| © S | = | E

° S Q s | o = S = S B i ) =219 STl 58| &

£ & Q 2 85| 8c | A P = 50 |2 3 88| x D= » gD

o] S s ] =+ | =0 | o L n < n o « c2 §$2 c c S| 9| c
S Q |3 < Sy | 8o | = s vS | wa |35 OE| O 5| E E9 Ea| E~
3 e |3 5 Ec|Ec|l2 | € |g2 | g€E |E 8B | Sg| 3 52 3|32
= = (O] o O O O O Q o = O o~ O o] O > L O @] O o O O O .=
Q n 04 04 ZI | ZW0 |+ (@) M- |00 | O xro|lxrxo|o OF|l OO0 0=
NF091 | 1.8% | 0.28% | 0.505 | 1.449 | 1.457 | 9.2 8.7 1.21% | 1.17% | 29.7 | 9.2 9.0 0.7% | 3.3 | 10.0 | 204.8
NF092 | 2.2% | 0.82% | 0.551 | 1.765 | 1.769 | 15.9 | 15.1 | 1.56% | 1.47% | 60.4 | 119 |11.2 |0.7% |4.1 |10.9 | 254.8
NF101 | 3.1% | 0.25% | 0.718 | 1.784 | 1.789 | 18.7 | 18.8 | 2.16% | 1.98% | 70.4 |16.5 | 151 |1.1% |45 |11.2 | 276.9
NF102 | 2.5% | 0.49% | 0.610| 1634 | 1.650 | 14.2 | 13.4 | 1.72% | 1.65% | 45.1 | 13.1 |12.6 | 0.9% | 3.9 |10.7 | 243.9
NF121 | 3.2% | 0.57% | 0.653 | 2.033 | 2.052 | 27.1 | 25.8 | 2.39% | 1.93% | 214.1 | 18.2 | 14.7 | 1.0% |4.7 |11.3 | 290.3
NF122 | 2.9% | 0.79% | 0.611 | 1.930| 1.952 | 20.5 | 19.3 | 2.20% | 1.78% | 195.0 | 16.8 | 13.6 | 0.8% |4.7 |11.4 | 2935
NF151 | 2.6% | 1.80% | 0.752 | 1.605 | 1.579 | 10.7 | 10.3 | 1.84% | 1.74% | 60.6 | 14.0 | 13.2 |1.0% |4.3 |11.0 | 263.6
NF152 | 5.2% | 0.20% | 1.242 | 2.239 | 2.202 | 34.9 | 32.6 | 3.73% | 3.30% | 110.1 | 285 | 25.2 |1.2% |5.1 |11.8 | 317.0
NF221 | 4.4% | 2.20% | 1.317 | 1.798 | 1.749 | 21.6 | 20.5 | 3.05% | 2.90% | 40.1 | 233 | 221 |1.7% |24 |9.1 145.8
NF22-2 | 2.6% | 0.74% | 0.570| 1.742 | 1.726 | 18.9 | 17.9 | 1.83% | 1.66% | 46.3 |14.0 | 126 | 0.9% | 3.9 |10.6 | 243.7
NF231 | 2.7% | 0.19% | 0.985| 1.750 | 1.766 | 13.0 | 12.3 | 1.88% | 1.79% | 55.8 | 14.4 | 13.7 | 0.9% | 3.4 |10.2 | 2115
NF232 | 2.0% | 0.17% | 1.146 | 1.684 | 1.688 | 13.3 | 13.1 | 1.42% | 1.34% | 94.3 | 10.8 | 10.2 | 1.1% | 3.8 |10.5 | 235.2
NF241 | 3.3% | 1.60% | 0.944 | 1.774 | 1.763 | 13.6 | 14.7 | 2.40% | 2.13% | 198.3 | 18.3 | 16.2 | 0.9% |4.6 | 11.3 | 288.0
NF242 | 2.7% | 0.78% | 0.930| 1.783 | 1.802 | 16.6 | 15.5 | 1.90% | 1.76% | 86.4 | 145 | 135 |1.0% |45 |11.2 | 276.7
NF26-1 | 6.1% | 2.40% | 0.650 | 2.228 | 2.157 | 31.4 | 29.7 | 4.34% | 3.99% | 180.9 | 33.2 | 305 |1.8% | 3.6 |10.2 | 220.8
NF262 | 3.1% | 0.85% | 0.623 | 2.044 | 2.039 | 16.1 | 15.2 | 2.29% | 1.95% | 100.5|17.5 | 149 | 0.8% |5.3 |11.9 | 326.3
NF27-1 | 2.2% | 0.32% | 0.664 | 1.659 | 1.679 | 15.5 | 14.8 | 1.54% | 1.38% | 113.8 | 11.8 | 10.5 | 0.8% | 3.8 |10.6 | 238.3
NF27-2 | 3.6% | 0.78% | 0.916 | 1.866 | 1.836 | 14.6 | 14.1 | 2.57% | 2.35% | 169.2 | 19.6 | 18.0 | 1.2% |4.3 |11.0 | 263.5
NF281 | 2.8% | 0.53% | 0.516 | 1.893 | 1.900 | 22.3 | 21.1 | 1.96% | 1.85% | 73.5 |15.0 |14.2 |1.0% |5.2 |11.9 | 323.0
NF282 | 3.4% | 1.30% | 0.485 | 2.096 | 2.084 | 29.2 | 27.3 | 2.45% | 2.12% | 88.6 | 18.7 | 16.2 | 0.8% | 3.6 |10.3 | 222.7
V] 3.6% | 0.94% | 0.854 | 1.902 | 1.880 | 23.0 | 22.4 | 2.55% | 2.32% | 108.2 | 195 | 17.7 | 1.1% |45 |11.2 | 277.4
O+ 51% | 1.55% | 1.096 | 2.202 | 2.162 | 35.5 | 35.0 | 3.67% | 3.33% | 170.3 | 28.0 | 254 | 15% |56 |12.2 | 344.6
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Table A-29: SAC Results /ILA6NCh1.5
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LA21 |2.5% | 0.46% |1.081 | 1.772|1.769 | 19.9 | 18.8 | 1.94% | 1.57% | 87.9 | 14.8 [12.0 |1.0% |7.2 |13.8 | 446.2
LA22 [3.7% | 2.00% | 1.207 | 1.847 | 1.800 | 19.2 | 19.1 | 2.75% | 2.53% | 95.7 | 21.0 | 19.3 [1.3% |8.2 |14.9 |506.4
LA23 [3.3% | 1.60% | 1.090 | 2.047 [ 2.021 | 28.2 | 26.1 | 2.54% | 2.16% | 108.7 | 19.4 | 165 |1.2% | 7.7 |14.4 | 479.3
LA24 | 4.8% | 1.70% | 0.628 | 2.094 | 2.045 | 30.4 | 28.5 | 3.67% | 3.22% | 108.3 | 28.0 | 24.6 | 1.4% | 7.4 |14.1 | 459.9
LA25 | 3.9% | 0.28% | 1.155 | 1.743 | 1.691 | 20.0 | 18.8 | 2.83% | 2.66% | 59.3 | 21.6 | 20.3 | 1.5% |5.7 |12.4 | 353.5
LA26 | 2.5% | 042% | 0.856 | 1.827 | 1.823 | 19.8 | 18.6 | 1.92% | 1.71% | 76.1 | 14.6 | 13.0 |1.1% |7.6 | 14.2 | 468.6
LA27 | 4.1% | 1.60% | 1.179 | 2.266 | 2.220 | 37.0 | 37.4 | 3.09% | 2.71% | 164.0 | 23.6 | 20.7 |15% |7.6 |14.2 | 469.5
LA28 | 3.7% | 0.88% | 1.314 | 1.739 | 1.740 | 20.6 | 20.1 | 2.71% | 2.56% | 71.8 | 20.7 | 195 |15% |6.2 |129 |384.0
LA29 | 2.3% | 0.72% | 1.486 | 1.687 | 1.670 | 14.0 | 13.6 | 1.71% | 1.49% | 107.3 [ 13.0 | 11.4 [1.0% |65 |13.2 |400.4
LA30 | 4.3% | 0.64% | 1.023 | 2.009 | 1.955 | 26.7 | 24.6 | 3.22% | 2.92% | 117.8 | 24.6 | 22.3 |1.2% |7.4 |14.1 | 457.6
LA31 | 3.4% | 1.90% | 0.954 | 1.899 | 1.867 | 17.5 | 16.6 | 2.59% | 2.28% | 82.9 | 19.8 |17.4 [1.0% |6.0 |12.7 | 369.4
LA32 | 2.7% | 1.00% | 1.296 | 1.756 | 1.739 | 19.4 | 18.5 | 2.06% | 1.79% | 65.1 | 15.8 | 13.6 | 1.6% |6.4 |13.1 |397.2
LA33 | 4.5% | 1.50% | 1.245 | 2.336 | 2.280 | 35.6 | 33.7 | 3.38% | 2.96% | 107.7 | 25.8 | 22.6 | 1.8% |7.7 |14.3 |475.9
LA34 | 3.3% | 0.45% | 1.047 | 2.122 | 2.094 [ 30.1 | 27.9 | 2.50% | 2.12% | 106.1 | 19.1 [16.2 | 13% |7.5 | 14.2 | 465.2
LA35 | 8.7% | 0.43% | 1.048 | 2.700 | 2.552 | 56.0 | 58.0 | 6.52% | 5.86% | 128.7 | 49.8 | 44.7 | 2.0% |11.4 | 18.0 | 708.8
LA36 | 7.0% | 0.73% | 0.909 | 2.349 | 2.239 | 47.6 | 48.7 | 5.25% | 4.80% | 118.8 | 40.0 | 36.6 | 2.1% |8.4 |15.1 |521.3
LA37 | 3.8% | 1.80% | 0.993 | 2.217 | 2.174 [ 33.6 | 31.6 | 2.85% | 2.48% | 81.4 |21.7 |18.9 |1.0% |9.0 |15.7 |560.7
LA38 | 5.6% | 2.80% | 0.776 | 2.502 | 2.433 | 42.9 | 39.1 |4.27% | 3.68% | 81.1 |32.6 |28.1 | 1.3% |10.0 | 16.6 | 618.9
LA39 | 4.3% | 0.95% | 0.956 | 1.842 | 1.786 | 22.4 | 21.2 | 3.13% | 2.93% | 57.8 | 23.9 |22.3 [1.3% |7.0 |13.7 | 434.3
LA40 | 6.4% | 1.80% | 0.960 | 2.306 | 2.253 | 54.4 | 54.0 | 4.77% | 4.41% | 105.4 | 36.4 | 33.7 |1.8% |85 |15.2 |5285
M 4.2% | 1.18% | 1.060 | 2.053 | 2.007 | 29.8 | 28.7 | 3.18% | 2.84% | 96.6 | 24.3 |21.7 |1.4% |7.7 |14.3 |4753
O+ |58% | 1.86% | 1.254 | 2.335 | 2.264 | 41.9 | 41.3 | 4.37% | 3.93% | 121.9 | 33.3 | 300 |1.7% |9.0 |15.7 |558.3
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Table A-30: FEMA P695 Results (i) /LAGNCh1.5
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FFOX:1 | 2.4% | 0.53% | 0.623 | 1.547 | 1.563 | 11.4 | 10.5 | 1.72% | 1.63% | 59.5 | 13.1 | 12.4 | 0.8% | 6.2 12.9 | 383.0
FF0X:2 | 2.3% | 0.83% | 0.929 | 1.651 | 1.635| 15.9 | 15.2 | 1.73% | 1.51% | 62.9 | 13.2 | 115 | 0.8% | 6.5 13.2 | 400.6
FFO21 | 4.7% | 1.50% | 1.350 | 2.035 | 1.972 | 31.7 | 32.1 | 3.51% | 3.21% | 131.6 | 26.8 | 245 | 1.5% | 8.0 14.7 | 495.0
FF022 | 1.8% | 0.83% | 1.273|1.488 | 1.476 | 9.9 9.9 1.33% | 1.17% | 58.7 | 10.2 | 9.0 0.9% | 6.5 13.2 | 402.6
FFO31 | 2.6% | 0.63% | 1.483 | 1.722 | 1.739| 17.3 | 16.2 |1.91% | 1.75% | 69.6 |14.6 | 13.3 |1.0% | 6.1 12.8 | 377.4
FF032 | 1.9% | 0.64% | 1.333 | 1.642 | 1.644 | 154 | 144 | 1.36% | 1.23% | 61.9 | 104 | 9.4 0.9% | 6.5 13.2 | 401.8
FF091 | 4.2% | 0.92% | 1.510 | 2.286 | 2.236 | 39.3 | 39.4 | 3.16% | 2.76% | 156.0 | 24.1 | 21.0 | 1.4% | 9.0 15.6 | 555.6
FF092 | 2.3% | 0.86% | 0.860 | 1.804 | 1.789 | 20.6 | 19.1 | 1.71% | 1.46% | 46.8 |13.1 | 11.1 | 0.7% | 6.9 13.6 | 426.9
FF161 | 3.7% | 0.11% | 1.215 | 1.856 | 1.814 | 228 | 21.3 | 2.72% | 2.48% | 82.1 | 20.8 | 189 [1.4% | 6.2 12.9 | 385.5
FF162 | 3.6% | 0.52% | 1.141 | 2.111 | 2.079 | 32.1 | 32.8 | 2.75% | 2.34% | 142.3|21.0 | 178 [14% |7.6 14.2 | 469.0
FF181 | 1.7% | 0.51% | 0.814 | 1.640 | 1.633 | 13.3 | 125 | 1.24% | 1.17% | 62.4 | 9.5 8.9 0.6% | 6.2 12.9 | 382.0
FF182 | 1.5% | 0.46% | 1.259 | 1.494 | 1.478 | 9.0 8.5 1.07% | 0.97% | 45.3 | 8.2 7.4 0.6% | 4.6 11.3 | 284.8
FF191 | 5.9% | 1.60% | 0.846 | 2.583 | 2.496 | 47.5 | 46.7 | 4.49% | 3.93% | 227.7 | 34.3 | 30.0 | 1.6% | 10.5 |17.1 | 651.3
FF192 | 3.7% | 1.00% | 0.791 | 2.197 | 2.156 | 35.4 | 35.9 | 2.83% | 2.40% | 128.6 | 21.6 | 18.3 | 1.3% |8.4 15.1 | 522.1
NF021 | 2.3% | 0.82% | 0.728 | 1.661 | 1.675| 16.4 | 154 | 1.70% | 1.54% | 50.0 |13.0 | 11.8 | 1.0% | 6.8 13.5 | 422.0
NF02-2 | 6.7% | 2.00% | 1.022 | 2.346 | 2.245 | 43.0 | 44.4 | 4.98% | 4.53% | 115.9 | 38.0 | 34.6 | 1.4% |9.4 16.1 | 583.8
NFO41 | 3.0% | 0.84% | 0.693 | 2.059 | 2.032 | 28.2 | 27.5 | 2.22% | 2.026 | 88.2 | 17.0 | 154 |1.0% | 8.0 14.7 | 496.1
NF042 | 3.8% | 1.70% | 0.968 | 1.821 | 1.776 | 20.1 | 18.9 | 2.80% | 2.58% | 76.3 | 21.4 | 19.7 | 1.1% | 7.2 13.9 | 448.6
NFO61 | 1.7% | 0.65% | 0.727 | 1.540 | 1.529 | 12.3 | 11.6 | 1.26% | 1.15% | 47.2 | 9.6 8.8 0.7% |5.9 12.7 | 367.7
NF06-2 | 4.6% | 1.60% | 0.675 | 1.937 | 1.875 | 25.5 | 23.7 | 3.37% | 3.12% | 53.0 | 25.7 | 23.8 | 1.3% | 7.7 14.4 | 474.8
NFO71 | 3.0% | 1.20% | 1.503 | 1.708 | 1.674 | 17.9 | 16.8 | 2.18% | 2.00% | 144.3 | 16.6 | 15.3 | 1.3% | 7.1 13.8 | 438.0
NFO72 | 5.4% | 2.20% | 1.267 | 1.995 | 1.919 | 28.4 | 26.4 | 3.96% | 3.70% | 66.4 | 30.3 | 28.2 | 1.6% | 5.4 12.1 | 3345

144




Table A-31: FEMA P6

95 Results (i) /LA6NCh1.5
o

S S S 2 |3 2

2 |t L Z | g 2 0 8

£ < 3 3 S @ = 2@ 5 | c s | £_|8

c s |2 |8 |8 |2 |8 |& = |5 |58 |2 |g |2gt

9 P o o0 mc |3 ) P S c | O o Q T 4 T | &

5 S S |v |v8|8 |2 |E £9 | g S I S5 £2 3

= ¢ 4 % |E.|E8|c |§ & |23 % |z, B¢ |2fag 3
2 o |2 |2 |=8|=58|2 |5 |9 |98 |3 |e2| s8¢ ES| E5| E~
3 e |3 5 E2 Ee |2 | g |Q SE | E 8B | 8F| 3 52 3|32
= = (O] o O o o O () o had « O > O > L > @] O o O O O .=
O] ) o o ZE- | Z20 | O m moO | O rao|loen| o OO0 0=
NF09-1 | 1.3% | 0.51% | 0.456 | 1.506 | 1.497 | 11.2 [ 10.5 | 0.94% | 0.91% | 28.0 |7.2 [7.0 [0.6% |4.3 [11.1 |269.0
NFO92 | 1.9% | 0.69% | 0.632 | 1.683 | 1.681 | 13.6 | 13.0 | 1.39% | 1.28% | 55.4 | 10.6 | 9.8 |0.7% |6.1 |12.9 | 380.8
NF101 | 3.0% | 1.80% | 0.744 | 1.762 | 1.737 | 19.6 | 18.6 | 2.23% | 1.97% | 54.8 | 17.0 | 15.1 |0.8% | 7.0 | 13.7 | 434.0
NF102 | 2.1% | 0.14% | 0.684 | 1.572 | 1.579 | 12.7 | 11.7 | 1.53% | 1.47% | 39.0 | 11.7 |11.2 |0.9% | 6.0 |12.7 | 369.4
NF121 | 2.7% | 0.31% | 0.541 | 1.869 | 1.852 | 18.1 | 17.5 | 2.05% | 1.74% | 170.3 | 15.6 | 13.2 | 0.8% | 6.6 | 13.3 | 411.7
NF122 | 3.0% | 0.94% | 0.667 | 1.855 | 1.847 | 20.5 | 20.3 | 2.20% | 2.00% | 205.5 | 16.8 | 15.2 | 0.9% | 7.3 | 14.0 | 4524
NF151 | 2.1% | 1.30% | 0.841 | 1.612 | 1.601 | 14.5 [ 13.9 | 1.61% | 1.38% | 54.2 | 12.3 | 10.6 |0.6% | 6.7 | 13.4 | 413.7
NF152 | 4.2% | 0.84% | 1.198 | 2.054 | 2.017 [ 29.3 [ 30.7 | 3.20% | 2.76% | 97.2 | 24.4 |21.1 |1.3% |8.1 |14.8 | 501.7
NF221 | 3.8% | 2.70% | 1.633 | 1.756 | 1.709 | 19.6 | 18.4 | 2.76% | 2.59% | 26.5 | 21.0 |19.7 |1.4% |4.1 |10.9 | 257.1
NF222 | 3.1% | 1.30% | 0.710 | 1.677 | 1.638 | 16.8 | 15.8 | 2.26% | 2.12% | 30.4 |17.3 |16.2 |1.1% |55 |12.2 | 341.3
NF231 | 2.8% | 0.31% | 1.127 | 1.696 | 1.700 | 15.8 | 15.2 | 2.06% | 1.96% | 46.9 | 15.7 |14.9 |1.1% |54 |12.1 | 333.3
NF232 | 1.8% | 0.55% | 1.355 | 1.579 | 1.566 | 9.8 [ 9.2 [1.34% |1.17%|79.1 |10.2 [9.0 |0.9% |57 |12.4 |3515
NF241 | 3.5% | 1.40% | 0.991 | 1.862 | 1.839 | 15.4 | 17.2 | 2.67% | 2.29% | 181.6 | 20.4 | 17.5 |1.0% | 7.6 | 14.3 | 473.1
NF242 | 3.0% | 0.87% | 0.999 | 1.776 | 1.774 [ 18.3 [ 17.1 | 2.19% | 2.02% | 101.5 | 16.7 | 15.4 | 1.1% | 6.7 | 13.5 | 416.9
NF261 | 4.5% | 1.70% | 0.911 | 1.923 | 1.864 | 23.5 | 22.4 | 3.30% | 3.06% | 150.8 | 25.2 | 23.3 | 1.4% |5.6 |12.3 | 344.1
NF262 | 2.9% | 1.20% | 0.790 | 1.918 | 1.897 | 14.5 | 135 | 2.22% | 1.89% | 68.1 | 16.9 | 145 |1.0% | 7.7 | 14.4 | 475.7
NF27-1 | 2.0% | 0.41% | 0.643 | 1.664 | 1.676 | 16.1 | 15.1 | 1.49% | 1.27% | 122.4 | 11.3 | 9.7 |1.0% |6.3 |12.9 | 388.6
NF27-2 | 3.0% | 1.10% | 0.896 | 1.778 | 1.746 | 13.5 | 13.3 | 2.21% | 2.00% | 167.2 | 16.9 | 15.3 |1.0% | 6.9 | 13.6 | 429.2
NF281 | 2.9% | 1.40% | 0.559 | 1.902 | 1.880 | 23.3 [ 21.6 | 2.20% | 1.88% | 61.0 | 16.8 | 14.4 | 0.9% | 7.7 | 14.4 | 479.3
NF282 | 2.6% | 1.40% | 0.590 | 1.959 | 1.944 [ 25.1 [23.1 | 2.02% | 1.68% | 50.9 | 15.4 |12.8 |0.9% |5.9 |12.7 | 367.9
u 3.1% | 1.02% | 0.952 | 1.822[1.797 | 20.6 | 19.9 | 2.28% | 2.05% | 89.7 |17.4 | 156 | 1.0% |6.8 |13.5 | 418.9
O+ 0 |43%|1.59% |1.258]2.062|2.018|29.6 | 29.2 | 3.18% | 2.86% | 140.6 | 24.3 | 21.8 | 1.3% |8.0 |14.7 | 497.7
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LA21 | 2.6% | 0.69% | 0.910 | 2.223 | 2.197 | 52.1 | 51.3 | 4.61% | 4.09% | 237.2|35.2 | 31.2 | 1.1% |52 |11.9 | 3216
LA22 | 3.0% | 0.67% | 1.046 | 2.299 | 2.267 | 65.4 | 64.9 | 5.19% | 4.63% | 315.7| 39.6 | 35.4 | 1.3% |59 | 12.7 | 368.3
LA23 | 3.5% | 0.85% | 1.121| 2.428 | 2.385 | 82.4 | 79.5 | 6.19% | 5.56% | 348.6 | 47.3 | 42.4 | 1.1% | 6.5 |13.2 | 401.1
LA24 | 4.8% | 1.50% | 0.708 | 2.658 | 2.593 | 83.3 | 80.8 | 8.55% | 7.73% | 320.3 | 65.2 | 59.0 | 1.3% | 6.5 | 13.2 | 403.6
LA25 | 4.3% | 0.64% | 0.961 | 2.115| 2.050 | 55.1 | 52.2 | 7.47% | 7.09% | 173.8|57.0 | 54.1 | 1.56% | 4.3 | 11.1 | 268.6
LA26 | 2.7% | 1.10% | 0.893 | 2.212| 2.186 | 56.8 | 56.5 | 4.60% | 4.42% | 213.4| 35.1 | 33.7 | 1.1% | 6.0 | 12.7 | 372.0
LA27 | 4.9% | 0.55% | 1.007 | 2.756 | 2.682 | 103.4 | 101.6 | 8.73% | 7.87% | 460.1|66.6 | 60.0 | 1.7% | 6.6 | 13.3 | 410.7
LA28 | 3.9% | 0.71%| 1.145 | 2.037 | 1.978| 61.2 | 60.2 | 6.86% | 6.53% | 179.1 | 52.3 | 49.8 | 1.5% | 4.3 | 11.0 | 264.3
LA29 | 2.1% | 0.57%] 1.155 | 2.005 | 1.996 | 37.6 | 38.3 | 3.78% | 3.34% | 298.8 | 28.9 | 25,5 | 0.9% | 5.3 | 12.0 | 328.0
LA30 | 4.3% | 0.49% | 0.897 | 2.602 | 2.543| 70.8 | 66.3 | 7.54% | 6.78% | 355.5 | 57.5 | 51.8 | 1.2% | 6.2 | 12.9 | 381.7
LA31 |3.4% | 1.40% | 0.967 | 2.400 | 2.359 | 45.8 | 44.6 | 5.97% | 5.35% | 226.9 | 45.6 | 40.8 | 1.1% | 4.6 | 11.3 | 284.0
LA32 | 2.7% | 0.86% | 1.109 | 2.202 | 2.194 | 46.6 | 44.2 | 4.83% | 4.07% | 165.2|36.9 | 31.0 | 1.5% | 4.7 | 11.4 | 289.4
LA33 | 4.0% | 0.61% | 1.147 | 2.539 | 2.486 | 88.5 | 86.5 | 7.05% | 6.50% | 307.0 | 53.8 | 49.6 | 1.7% | 5.3 | 12.0 | 329.1
LA34 | 3.6% | 0.55% | 0.891 | 2.243 | 2.215| 78.4 | 76.6 | 6.32% | 6.02% | 309.1 | 48.2 | 45.9 | 1.4% |59 |12.6 | 364.9
LA35 | 8.4% | 0.89% | 0.983 | 3.592 | 3.414 | 130.0 | 129.1 | 15.20%]| 13.56%]| 318.5 | 116.0] 103.5| 2.2% | 10.1 | 16.6 | 623.8
LA36 | 7.2% | 0.52% | 0.868 | 3.048 | 2.912 | 121.8 | 125.2 | 12.84%]| 11.73%]| 305.8 | 98.0 | 89.5 | 2.1% | 7.1 | 13.8 | 441.4
LA37 | 4.4% | 1.10%| 0.876 | 2.633 | 2.570| 94.9 | 90.8 | 7.77% | 6.99% | 263.2|59.3 | 53.4 | 1.3% | 7.7 | 14.4 | 476.7
LA38 | 5.4% | 1.30%| 0.685 | 2.863 | 2.777 | 108.0 | 102.9| 9.56% | 8.60% | 252.1 | 72.9 | 65.6 | 1.6% |8.1 | 14.7 | 501.2
LA39 | 4.7% | 0.98% | 0.847 | 2.313 | 2.239| 62.7 |59.0 | 8.18% | 7.68% | 181.1|62.5 | 58.6 | 1.3% |56 | 12.4 | 350.1
LA40 | 7.1% | 1.30% | 0.840 | 2.793 | 2.659 | 129.1 | 130.4 | 12.71%]| 11.83%]| 285.4 | 97.0 | 90.2 | 2.1% | 7.3 | 14.0 | 455.3
M 4.4% | 0.86% | 0.953 | 2.498 | 2.435 | 78.7 | 77.1 | 7.70% | 7.02% | 275.8|58.7 | 53.6 | 1.5% | 6.2 | 12.9 | 381.8
O+ | 6.0% | 1.18% | 1.087 | 2.875 | 2.776 | 106.3 | 105.0 | 10.62%] 9.68% | 348.0| 81.0 | 73.9 | 1.8% | 7.5 | 14.2 | 467.8
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FFOL11 | 2.8% | 0.81% | 0.718 | 1.859 ] 1.820| 29.5 [29.5 |4.80% | 4.57% | 168.9|36.6 | 34.9 | 1.0% | 4.5 |11.3 |280.2
FFOL12 | 2.1% | 0.52% | 0.810 | 2.034 | 2.049 | 38.0 | 36.5 |3.77% | 2.94% | 172.2|28.7 [22.4 |0.7% | 4.9 |11.6 | 301.7
FFO21 | 4.3% | 0.77% | 1.459 | 2.605 | 2.546 | 84.1 | 85.8 | 7.56% | 6.80% | 3464 | 57.7 |51.9 |1.5% | 6.7 | 13.4 | 417.8
FF022 | 2.0% | 0.77% | 1.136 | 1.823 | 1.805 | 28.3 | 28.1 | 3.44% | 3.12% | 169.1| 26.3 | 23.8 [ 0.8% |5.2 | 11.9 | 320.4
FFO31 | 2.3% | 0.60% | 1.194 | 2.134 | 2.115|39.7 | 36.7 | 3.92% | 3.45% | 191.6 | 29.9 | 26.3 [ 1.2% | 4.9 | 11.6 | 305.0
FF032 | 2.2% | 0.87% | 1.337 | 1.938| 1.932 | 40.9 | 41.3 |3.82% | 3.40% | 174.0|29.2 | 25.9 [1.0% | 4.9 | 11.6 | 301.6
FFO91 | 6.4% | 0.40% | 1.231 | 3.121 | 3.005 | 134.4 | 132.3 | 11.56%]| 10.38%| 517.3 | 88.2 | 79.2 | 1.6% | 7.3 | 14.0 | 451.2
FF092 | 2.5% | 0.26% | 0.770 | 2.016 | 2.005 | 50.5 | 48.6 | 4.22% | 4.06% | 142.5|32.2 [31.0 |0.7% |4.9 | 11.7 | 305.6
FF161 | 3.4% | 0.46% | 1.184 | 2.348 | 2.329 | 56.0 | 50.8 | 6.08% | 5.19% | 235.5 | 46.4 | 39.6 | 1.0% | 4.7 | 11.4 | 290.9
FF162 | 3.8% | 0.89% | 0.936 | 2.491 | 2.442 | 89.5 | 89.8 | 6.68% | 6.00% |432.1|51.0 |45.8 | 1.4% |6.3 | 13.0 | 388.3
FF181 | 1.8% | 0.68% | 0.695 | 2.009 | 1.999 | 34.3 | 32.8 | 3.07% | 2.93% | 183.7 | 234 [ 22.3 [0.7% | 4.3 | 11.0 | 263.8
FF182 | 1.2% | 0.36% | 1.319 | 1.791 | 1.800 | 20.5 | 18.2 | 1.95% | 1.89% | 115.5|14.9 | 14.4 [05% |3.6 | 10.3 | 221.4
FF191 | 7.2% | 0.10% | 0.754 | 3.290 | 3.153 | 149.8 | 147.3 | 12.86%]| 11.53%)| 755.1 | 98.2 | 88.0 | 1.7% | 9.7 | 16.3 | 600.3
FF192 |5.2% | 1.00% | 0.761 | 2.819 | 2.737 | 124.7 | 124.3 | 9.21% | 8.29% | 460.6 | 70.3 | 63.3 | 1.4% | 7.4 | 14.1 | 461.0
NFO21 | 2.1% | 0.82% | 0.754 | 2.093 | 2.077 | 40.1 | 37.3 | 3.60% | 3.15% | 154.3|27.5 [24.1 |[0.7% |5.4 |12.1 [333.0
NF022 | 6.7% | 0.26% | 0.896 | 3.096 | 2.977 | 126.6 | 129.6 | 11.99%]| 10.79%| 338.4 | 91.5 | 82.4 | 1.2% |8.2 | 14.8 | 505.5
NFO41 | 3.4% | 1.10% | 0.708 | 2.402 | 2.361 | 72.3 | 72.0 | 5.99% | 5.37% | 231.9|45.7 [40.9 | 1.1% | 6.6 | 13.3 | 410.1
NFO42 |3.8% | 1.10% | 0.778 | 2.303 | 2.282 | 54.5 | 50.9 | 6.92% | 5.95% | 211.3|52.8 [45.4 |1.1% |5.8 | 12.4 | 358.1
NFO6-1 | 3.6% | 0.91% | 1.093 | 2.450 | 2.405 | 74.5 | 73.3 | 6.36% | 5.71% | 287.3 | 48.6 | 43.6 | 1.8% |5.8 | 12.5 | 357.7
NFO6-2 | 4.4% | 1.60% | 0.546 | 2.368 | 2.301 | 63.7 | 59.3 | 7.80% | 7.23% | 147.6 | 59.5 | 55.2 | 1.2% | 6.0 | 12.7 | 373.7
NFO7-1 | 3.2% | 0.71% | 1.649 | 2.109 | 2.077 | 47.8 | 44.4 | 5.58% | 5.05% | 326.5 | 42.6 | 385 | 1.3% |55 | 12.2 | 337.9
NFO7-2 | 5.5% | 1.60% | 1.046 | 2.470 | 2.378 | 73.0 | 68.4 | 9.78% | 9.16% | 199.2 | 74.6 | 69.9 | 1.6% | 4.3 | 11.0 | 265.6
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NFO91 | 1.6% | 0.41% | 0.522 | 1.759 | 1.764 | 24.7 [ 23.1 | 2.69% | 2.62% | 76.6 | 20.5 | 20.0 | 0.7% |3.6 |10.3 | 2215
NF092 | 2.1% | 0.65% | 0.554 | 2.017 | 2.006 | 39.3 | 39.4 | 3.63% | 3.31% | 157.6 | 27.7 | 25.3 | 0.7% | 4.5 |11.3 | 281.1
NF10-1 | 2.4% | 1.30% | 0.754 | 2.158 | 2.137 | 52.5 | 53.2 | 4.11% | 3.63% | 171.5 | 31.3 | 27.7 | 1.0% |5.8 |12.5 | 357.6
NF102 | 2.4% | 0.28% | 0.731 | 1.801 | 1.804 | 36.3 | 35.0 | 4.00% | 3.86% | 118.3 | 30.5 | 29.4 | 0.9% |45 |11.2 | 2787
NF12-1 | 2.6% | 0.46% | 0.521 | 2.223 | 2.197 | 56.3 | 56.6 | 4.61% | 4.09% | 563.2 | 35.2 | 31.2 | 1.1% |5.2 |12.0 | 324.2
NF122 | 2.6% | 0.61% | 0.651 | 2.223 | 2.197 | 57.1 | 55.1 | 4.60% | 4.09% | 564.0 | 35.1 | 31.2 | 0.9% |5.7 | 12.4 | 352.9
NF151 | 2.7% | 1.70% | 0.749 | 1.900 | 1.879 | 36.9 | 35.4 | 4.76% | 4.29% | 170.9 | 36.3 | 32.7 | 0.8% | 4.8 |11.6 | 300.6
NF152 | 4.4% | 0.93% | 1.256 | 2.646 | 2.582 | 82.0 | 84.3 | 7.88% | 7.09% | 271.4 | 60.1 |54.1 | 1.3% |6.3 | 13.0 | 391.8
NF221 | 4.0% | 2.10% | 1.492 | 2.112 | 2.056 | 51.9 | 49.3 | 6.90% | 6.54% | 94.1 |52.7 | 499 |13% |2.1 |8.8 |127.6
NF222 | 2.5% | 0.84% | 0.728 | 2.079 | 2.058 | 42.2 | 38.7 | 4.42% | 3.92% | 102.333.7 | 29.9 | 0.8% |4.4 |11.1 |272.3
NF231 | 3.0% | 0.16% | 1.040 | 1.854 | 1.827 | 40.9 | 40.8 | 5.12% | 4.85% | 150.7 | 39.1 | 37.0 | 1.1% | 3.8 | 10.5 | 234.2
NF232 | 1.5% | 0.35% | 1.467 | 1.950 | 1.944 | 25.8 | 24.9 | 2.49% | 2.12% | 207.7 | 19.0 | 16.2 | 0.9% | 4.5 |11.2 | 277.2
NF241 | 3.3% | 1.20% | 0.957 | 2.291 | 2.288 | 41.1 | 47.0 | 6.09% | 5.03% | 563.4 | 46.5 | 38.4 | 0.8% |55 |12.2 | 342.4
NF242 | 2.3% | 0.92% | 0.986 | 2.094 | 2.0 | 45.4 | 43.8 | 4.09% | 3.62% | 273.5 | 31.2 | 27.6 | 0.9% |5.1 |11.8 | 3145
NF26-1 | 5.2% | 1.30% | 0.748 | 2.556 | 2.478 | 66.3 | 63.5 | 9.14% | 8.37% | 453.4 | 69.8 | 63.9 | 1.3% |4.6 |11.3 | 283.8
NF262 | 3.4% | 0.46% | 0.674 | 2.404 | 2.363 | 40.0 | 39.5 | 6.01% | 5.38% | 214.0 | 45.9 |41.1 |1.1% | 6.7 |13.4 | 412.3
NF27-1 | 2.6% | 0.62% | 0.665 | 1.963 | 1.988 | 42.2 | 43.7 | 4.58% | 4.04% | 330.8 | 35.0 | 30.8 | 1.0% | 4.9 |11.6 | 304.9
NF27-2 | 2.7% | 1.20% | 0.916 | 2.235 | 2.208 | 35.6 | 35.5 | 4.70% | 4.18% | 467.2 | 35.9 | 31.9 | 1.0% |5.3 |12.0 | 3265
NF281 | 2.6% | 1.10% | 0.553 | 2.212 | 2.187 | 60.3 | 57.7 | 4.52% | 4.04% | 190.0 | 34.5 | 30.8 | 0.9% |6.3 |13.0 | 3915
NF282 | 2.8% | 1.00% | 0.577 | 2.265 | 2.235 | 67.1 | 64.5 | 4.93% | 4.39% | 209.4 | 37.6 | 335 | 1.0% | 3.8 | 10.5 | 235.6
M 3.3% | 0.81% | 0.912 | 2.245 | 2.211 | 57.5 | 56.4 | 5.72% | 5.15% | 269.3 | 43.6 | 39.3 | 1.1% |5.3 |12.0 | 330.5
O+ 0 |4.6%|1.25% | 1.210] 2.603 | 2.538 | 87.3 | 86.4 | 8.25% | 7.44% | 425.4 | 62.9 | 56.8 | 1.4% | 6.7 | 13.4 | 413.0
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Table A-35; SAC Results /ILA6NSD
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LA21 [2.1% |0.20% | 1.172 [ 1.585[1.609 | 13.5 [13.6 |1.17% | 1.13% | 70.9 |89 [86 |1.2% |23 [105 | 1447
LA22 | 45% |2.30% | 1.286 | 1.819 | 1.816 | 18.1 | 18.1 | 2.47% | 2.47% | 67.8 | 18.8 | 188 |1.6% | 2.6 | 11.0 | 163.7
LA23 | 3.7% | 0.79% | 1.162 | 1.951 | 1.996 | 24.6 | 24.7 | 2.06% | 2.05% | 88.4 | 158 | 15.7 | 1.0% |29 |11.2 | 1827
LA24 | 6.5% | 3.80% | 0.872 | 2.156 | 2.156 | 31.8 | 31.6 | 3.62% | 3.60% | 102.6 | 27.6 | 27.5 |1.5% | 3.4 | 11.6 | 209.4
LA25 |4.8% |2.10% | 0.914 | 1.732 | 1.712 | 18.8 | 18.6 | 2.68% | 2.65% | 45.9 | 20.4 | 20.2 |1.7% |1.9 |10.2 | 119.1
LA26 | 2.8% | 1.30% | 0.856 | 1.687 | 1.718 | 15.2 | 15.2 | 1.54% | 1.53% | 49.2 | 11.7 | 11.7 | 1.1% | 2.4 | 10.6 | 148.2
LA27 | 6.9% | 1.60% | 1.073 | 2.218 | 2.214 | 33.3 | 33.0 | 3.85% | 3.82% | 131.1 | 29.4 | 29.2 [2.1% | 2.6 |11.0 | 163.6
LA28 | 4.1% | 1.40% | 1.135 | 1.647 | 1.627 | 15.7 | 15.7 | 2.31% | 2.28% | 54.3 | 17.6 | 17.4 | 1.6% | 2.3 | 10.6 | 1439
LA29 |2.2% |0.12% | 1.143 | 1.613 | 1.620 | 10.7 | 10.5 | 1.21% | 1.19% | 103.8 | 9.2 |9.1 |1.1% |1.8 |10.1 | 111.6
LA30 |5.6% | 1.10% | 0.992 | 2.091 | 2.103 | 26.3 | 26.1 | 3.14% | 3.14% | 97.9 | 23.9 | 24.0 |1.9% |3.6 |11.8 | 224.2
LA31 |3.5% | 2.10% | 1.006 | 1.742 | 1.761 | 14.3 |14.4 | 1.76% | 1.77% | 75.9 | 13.4 | 135 |1.1% | 2.5 |10.8 | 157.8
LA32 | 2.6% | 0.27% | 1.063 | 1.542 | 1.576 | 11.6 | 11.7 | 1.46% | 1.43% | 76.2 | 11.1 | 109 |1.0% |1.9 |10.1 | 1155
LA33 |4.7% | 0.32% | 1.184 | 1.903 | 1.947 | 24.7 | 24.5 | 2.60% | 2.59% | 86.6 | 19.8 | 19.8 |1.3% | 3.3 | 11.4 | 203.0
LA34 |4.4% | 1.50% | 0.947 | 1.821 | 1.865 | 23.3 | 23.4 | 2.45% | 2.44% | 87.2 | 18.7 | 186 |1.2% | 2.7 | 11.0 | 168.0
LA35 | 9.7% | 1.90% | 1.139 | 2.550 | 2.541 | 44.3 | 43.9 | 5.42% | 5.39% | 116.2 | 41.4 |41.1 [2.3% |4.6 |12.8 | 286.5
LA36 | 7.8% | 2.30% | 1.002 | 2.231 | 2.220 | 34.3 | 34.4 | 4.37% | 4.35% | 98.7 | 33.3 |33.2 [2.4% |3.1 |11.3 |192.4
LA37 | 5.3% | 3.30% | 0.887 | 2.201 | 2.226 | 32.2 | 31.9 | 2.92% | 2.91% | 74.8 | 22.3 | 222 |1.6% |3.9 |12.0 | 239.7
LA38 | 6.5% | 3.20% | 0.829 | 2.153 | 2.197 | 31.4 | 31.4 | 3.13% | 3.16% | 68.6 | 23.9 | 24.1 |1.8% |3.6 |11.9 |222.4
LA39 |5.9% |2.80% | 1.108 | 1.916 | 1.900 | 23.9 | 23.7 | 3.31% | 3.29% | 76.7 | 25.2 | 25.1 |15% |2.6 | 10.8 | 161.0
LA40 | 8.1% | 0.53% | 0.822 | 2.172 | 2.150 | 36.4 | 36.5 | 4.57% | 4.55% | 79.3 | 34.9 | 34.7 |2.8% |3.3 | 115 | 203.5
u 5.1% | 1.65% | 1.030 | 1.936 | 1.948 [ 24.2 | 24.1 | 2.80% | 2.79% | 82.6 | 21.4 |21.3 [1.6% |29 |11.1 |178.0
O+ 0| 71% | 2.72% | 1.163 | 2.203 | 2.210 | 33.4 | 33.3 | 3.93% | 3.91% | 103.7 | 30.0 | 29.9 | 2.1% |3.6 | 11.8 | 221.8
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Table A-36: FEMA P695 Results (i) /LAGNSD
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FFOL1 | 2.1% | 0.72% | 0.736 | 1.459 | 1.452 | 9.1 9.1 1.19% | 1.19% | 80.1 | 9.1 9.1 09% |16 |9.9 99.9
FFOL2 | 1.9% | 0.56% | 0.924 | 1.495| 1.508 | 10.5 | 10.7 | 1.02% | 1.06% | 93.7 | 7.8 8.1 09% |15 |9.8 94.5
FFO21 | 4.4% | 2.20% | 1.576 | 1.951 | 1.958 | 18.9 | 19.3 | 2.47% | 2.44% | 99.8 | 18.9 | 186 |1.3% |2.6 |10.7 | 1615
FFO22 | 1.7% | 0.36% | 1.323 | 1.479 | 1.474 | 7.9 7.8 0.87% | 0.84% | 53.9 | 6.6 6.4 1.1% | 1.3 |9.7 83.1
FFO31 | 3.2% | 1.20% | 1.354 | 1.665 | 1.662 | 13.6 | 13.4 | 1.78% | 1.76% | 69.0 | 13.6 | 135 |1.1% |2.0 |10.3 | 126.6
FF032 | 2.0% | 0.47% | 1.164 | 1.547 | 1.554 | 12.3 | 12.0 | 1.10% | 1.12% | 61.8 | 8.4 8.6 08% |16 |9.8 98.8
FF091 | 6.5% | 1.30% | 1.312 | 2.426 | 2.459 | 48.1 | 48.3 | 3.64% | 3.62% | 170.0 | 27.8 | 27.6 | 2.3% | 5.3 |13.4 | 326.0
FF092 | 2.9% | 1.30% | 0.884 | 1.521 | 1.529 | 11.2 | 11.3 |1.63% | 1.64% | 37.2 | 125 | 125 |0.8% |19 |10.1 |116.1
FF161 | 3.9% | 1.20% | 1.260 | 1.753 | 1.752 | 18.7 | 18.7 | 2.20% | 2.19% | 62.4 |16.8 | 16.7 | 1.3% | 2.0 |10.2 | 126.9
FF162 | 4.2% | 0.14% | 1.007 | 1.847 | 1.893 | 23.1 | 23.3 | 2.33% | 2.31% | 105.0 | 17.8 | 17.6 |1.1% |29 |11.1 |177.7
FF181 | 2.5% | 0.80% | 0.941 | 1.496 | 1.520 | 10.0 | 10.1 | 1.18% | 1.15% | 54.6 | 9.0 8.8 1.1% | 2.0 |10.3 | 125.2
FF182 | 1.3% | 0.36% | 1.440 | 1.382 | 1.385 | 6.1 5.9 0.63% | 0.65% | 46.1 | 4.8 4.9 1.0% |14 |9.6 84.5
FF191 | 6.2% | 0.37% | 0.985 | 2.274 | 2.300 | 43.1 | 43.0 | 3.45% | 3.43% | 256.4 | 26.4 | 26.2 | 2.2% | 4.2 |12.4 | 260.3
FF192 | 6.5% | 0.89% | 0.817 | 2.171 | 2.172 | 40.3 | 40.5 | 3.61% | 3.58% | 165.7 | 27.6 | 27.3 | 1.2% | 4.0 |12.2 | 246.2
NFO021 | 3.5% | 1.90% | 0.817 | 1.724 | 1.729 | 16.7 | 16.7 | 1.94% | 1.94% | 47.3 | 14.8 | 14.8 | 0.8% |2.1 |10.3 |129.7
NF022 | 8.6% | 2.70% | 0.966 | 2.319 | 2.301 | 36.8 | 36.4 | 4.81% | 4.77% | 100.8 | 36.7 | 36.4 | 1.6% |4.0 |12.3 | 249.6
NFO41 | 3.5% | 0.91% | 0.760 | 1.816 | 1.854 | 194 | 19.3 | 1.93% | 1.94% | 59.7 |14.8 | 148 | 1.1% |28 |11.0 |171.7
NFO42 | 3.5% | 1.70% | 0.866 | 1.643 | 1.637 | 13.5 | 13.5 | 1.95% | 1.96% | 71.4 | 149 | 150 |1.0% |2.3 |10.6 |145.1
NFO6-1 | 3.3% | 1.60% | 1.257 | 1.841|1.851|21.1 | 20.8 | 1.86% | 1.85% |74.3 |14.2 | 141 |1.2% |2.3 |105 |144.1
NFO62 | 4.9% | 2.70% | 0.579 | 1.791 | 1.781 | 199 | 199 | 2.73% | 2.73% |47.8 | 20.8 | 20.8 |1.4% |2.7 |11.0 | 169.6
NFO7-1 | 3.9% | 1.50% | 1.357 | 1.702 | 1.683 | 17.0 | 16.6 | 2.18% | 2.14% | 132.7 | 16.7 | 16.3 | 1.5% | 2.0 |10.3 | 121.0
NFO7-2 | 6.3% | 3.90% | 1.175| 1.957 | 1.938 | 22.6 | 22.6 | 3.50% | 3.47% | 67.2 | 26.7 | 26.5 | 2.2% |3.2 |11.4 | 195.8
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Table A-37: FEMA P695 Results (ii) /[LAGNSD
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NFO91 | 1.7% | 0.39% | 0.543 [ 1.347 [1.362 [ 6.1 | 6.0 |0.96% |0.95% |17.6 |7.3 |73 |0.6% |12 |95 |765
NF09-2 | 1.8% | 0.58% | 0.657 | 1.522 | 1.537 | 10.6 | 10.6 | 1.02% | 1.01% | 404 | 7.8 | 7.7 |0.8% |2.0 |10.3 | 124.8
NF10-1 | 3.0% | 0.35% | 0.775 | 1.614 | 1.619 | 14.1 | 14.2 | 1.68% | 1.69% | 52.7 | 12.8 | 12.9 | 1.0% | 2.0 |10.3 | 124.0
NF102 | 2.4% | 0.72% | 0.845 | 1.475 | 1.495 | 9.8 | 9.6 |1.32% | 1.33% | 29.8 | 10.1 | 101 |0.8% |1.9 |10.2 | 118.1
NF121 | 4.0% | 1.60% | 0.715 | 1.931 | 1.949 | 24.0 | 23.9 | 2.22% | 2.21% | 131.6 | 16.9 | 16.9 | 1.2% |3.1 |11.3 | 189.2
NF122 | 2.6% | 0.06% | 0.767 | 1.666 | 1.681 | 12.1 | 11.9 | 1.29% | 1.28% | 118.4 | 9.9 |9.8 |0.8% |2.6 |10.8 | 160.8
NF151 | 2.9% | 1.90% | 0.786 | 1.587 | 1.582 | 10.8 | 10.6 | 1.61% | 1.60% | 47.0 | 12.3 | 12.2 | 0.9% | 2.2 | 105 | 137.0
NF152 | 5.3% | 1.10% | 1.189 | 1.965 | 1.972 | 25.2 | 25.1 | 2.94% | 2.93% | 78.9 | 22.4 | 22.4 |1.1% |2.9 |10.9 | 1795
NF221 | 3.7% | 2.10% | 1.622 | 1.616 | 1.611 | 14.3 | 14.5 | 2.03% | 2.06% | 25.2 | 155 | 15.7 | 1.3% | 1.8 |10.1 | 113.1
NF222 | 2.2% | 0.76% | 0.627 | 1.613 | 1.629 | 145 | 14.5 | 1.23% | 1.24% | 31.3 |94 |95 |1.0% |2.2 | 104 |135.0
NF231 | 2.3% | 0.45% | 1.038 | 1.612 | 1.640 | 10.5 | 10.8 | 1.28% | 1.26% | 459 |98 |96 |0.9% |1.8 |10.1 |113.1
NF232 | 2.4% | 0.47% | 1.588 | 1.516 | 1.522 | 10.2 | 10.3 | 1.35% | 1.31% | 67.0 | 10.3 | 10.0 | 1.1% | 1.8 |10.1 | 1098
NF241 | 3.0% | 1.70% | 1.069 | 1.646 | 1.648 | 10.8 | 10.9 | 1.65% | 1.64% | 138.5 | 12.6 | 12.5 | 0.8% | 2.2 |10.4 | 135.0
NF242 | 2.7% | 0.21% | 0.987 | 1.616 | 1.647 | 13.7 | 13.7 | 1.51% | 1.50% | 74.9 | 115 | 115 |1.0% |2.3 |10.6 | 144.8
NF261 | 6.0% | 3.30% | 0.700 | 2.026 | 2.027 | 25.4 | 25.4 | 3.33% | 3.34% | 107.8 | 25.4 | 255 | 1.5% |3.2 | 115 | 198.5
NF262 | 3.4% | 1.30% | 0.763 | 1.810 | 1.816 | 11.3 | 11.0 | 1.89% | 1.87% | 76.4 | 14.4 | 142 |1.0% | 2.8 |11.1 | 173.8
NF271 | 1.8% | 0.20% | 0.703 | 1.513 | 1.531 | 11.2 | 11.3 | 1.01% | 1.00% | 96.7 | 7.7 |7.6 |0.7% |1.8 |10.0 | 113.3
NF272 | 3.9% | 1.30% | 0.973 | 1.701 | 1.694 | 120 | 11.9 | 2.15% | 2.14% | 179.8 | 16.4 | 16.3 | 1.1% | 2.0 | 10.3 | 123.7
NF281 | 3.3% | 0.20% | 0.550 | 1.772 | 1.802 | 18.3 | 18.0 | 1.80% | 1.81% | 59.3 | 13.7 | 13.8 | 1.3% | 2.3 |10.6 | 141.6
NF282 | 3.4% | 0.70% | 0.707 | 1.832 | 1.876 | 20.1 | 20.1 | 1.90% | 1.89% | 67.6 | 145 | 14.4 | 1.2% | 2.7 | 10.9 | 165.1
u 3.5% | 1.15% | 0.979 | 1.729 | 1.739 | 17.3 | 17.2 | 1.96% | 1.95% | 82.0 | 14.9 | 149 |1.1% |24 |10.6 | 148.3
O+ 0 |51%|202%|1.271 | 1.977 | 1.987 | 26.8 | 26.8 | 2.85% | 2.84% | 129.4 | 21.8 | 21.7 | 1.5% |3.2 |11.4 | 199.0
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Table A-38: SAC Results /LA6SSD
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LA21 | 2.2% | 0.28% | 1.296 | 2.336 | 2.363 | 41.2 | 41.0 | 3.14% | 3.29% | 242.0| 23.9 | 25.1 | 1.0% | 9.6 |12.7 | 593.7
LA22 | 3.4% | 0.29% | 1.348| 2.809 | 2.798 | 45.9 | 44.1 | 5.57% | 5.49% | 227.0 | 425 | 419 |1.4% | 7.2 | 14.2 | 4453
LA23 | 3.2% | 0.66% | 1.363 | 2.869 | 2.888 | 67.7 | 67.6 | 5.21% | 5.13% | 294.6 | 39.7 | 39.2 | 1.4% | 11.5 | 15.8 | 714.2
LA24 | 4.4% | 0.43% | 0.959 | 3.376 | 3.381| 76.9 | 76.2 | 7.27% | 7.22% | 297.7 | 55.,5 | 55.1 | 1.2% | 9.8 | 17.7 | 610.5
LA25 | 3.9% | 0.46% | 1.207 | 2.728 | 2.695 | 45.0 | 44.3 | 6.51% | 6.46% | 133.6 | 49.7 | 49.3 | 1.2% | 7.4 | 13.6 | 459.4
LA26 | 2.5% | 0.77% | 1.087 | 2.392 | 2.426 | 47.7 | 47.6 | 4.08% | 4.05% | 173.9| 31.1 | 30.9 | 1.0% | 8.4 |15.0 | 519.9
LA27 | 5.0% | 0.32% | 1.298 | 3.646 | 3.648 | 89.9 | 89.0 | 8.32% | 8.20% | 382.5| 63.5 | 62.6 | 1.4% | 12.7 | 18.2 | 788.6
LA28 | 3.5% | 0.33% | 1.618 | 2.586 | 2.555 | 50.9 | 50.3 | 5.94% | 5.90% | 157.1| 45.3 | 45.0 | 1.4% | 9.3 |13.1 |577.1
LA29 | 1.8% | 0.31% | 1.781 | 2.287 | 2.320 | 29.2 | 29.1 | 2.87% | 2.85% | 300.2 | 21.9 | 21.7 | 0.8% | 7.6 |13.1 | 470.1
LA30 | 3.6% | 0.35% | 1.293 | 3.078 | 3.105 | 52.1 | 52.1 | 6.04% | 6.01% | 297.3 | 46.1 | 45.9 | 1.0% | 13.0 | 15.0 | 808.9
LA31 | 2.8% | 0.74% | 1.280 | 2.608 | 2.630 | 43.3 | 43.8 | 4.33% | 4.22% | 221.7| 33.0 | 32.2 | 1.2% | 11.2 | 11.0 | 696.9
LA32 | 2.2% | 0.29% | 1.296 | 2.442 | 2.491 | 41.1 | 41.2 | 3.50% | 3.53% | 257.2| 26.7 | 27.0 | 1.2% | 8.6 |12.2 | 534.4
LA33 | 3.8% | 0.44% | 1.347 | 3.134 | 3.167 | 82.0 | 81.8 | 6.27% | 6.26% | 277.9| 47.8 | 47.8 | 1.5% | 11.3 | 13.9 | 698.5
LA34 | 3.2% | 0.70% | 1.324 | 2.897 | 2.924 | 74.5 | 745 | 5.32% | 5.28% | 285.0 | 40.6 | 40.3 | 1.2% | 10.7 | 13.5 | 663.0
LA35 | 9.4% | 0.41% | 1.384 | 5.340 | 5.300 | 97.9 | 97.9 | 15.10%| 14.88%]| 267.2 | 115.3| 113.5| 2.3% | 18.0 | 23.7 | 1114.0
LA36 | 6.1% | 0.40% | 1.194 | 3.926 | 3.901 | 97.9 | 97.6 | 10.40%]| 10.32%]| 318.1| 79.4 | 78.8 | 1.8% | 15.7 | 18.7 | 972.1
LA37 | 4.3% | 0.40% | 0.988 | 3.164 | 3.203 | 73.1 | 72.2 | 6.40% | 6.67% | 228.6| 48.8 | 50.9 | 1.3% |85 |18.8 | 528.3
LA38 | 6.2% | 0.22% | 0.943 | 3.963 | 4.063 | 82.0 | 80.4 | 9.59% | 9.89% | 205.2 | 73.2 | 754 | 1.6% | 7.7 | 19.9 | 480.4
LA39 | 4.3% | 0.14% | 1.307 | 3.035 | 3.011 | 52.3 | 51.5 | 7.29% | 7.25% | 264.2| 55.7 | 55.3 | 1.2% | 7.2 | 15.9 | 446.0
LA40 | 8.8% | 0.28% | 1.143 | 5.108 | 5.038 | 97.9 | 97.9 | 14.17%]| 13.82%]| 252.3 | 108.2 | 105.5| 2.3% | 15.4 | 19.0 | 955.5
M 4.2% | 0.41% | 1.273 | 3.186 | 3.195 | 64.4 | 64.0 | 6.87% | 6.84% | 254.2 | 52.4 | 52.2 | 1.4% | 105 | 15.7 | 653.8
O+ 0 | 6.2% | 0.58% | 1.468 | 4.014 | 4.008 | 85.9 | 85.4 | 10.09%| 10.00%)| 311.3 | 77.0 | 76.3 | 1.8% | 13.6 | 18.9 | 841.1
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Table A-39 FEMA P695 Results (i) /LA6SSD
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FFOL1 | 2.2% | 0.32% | 0.928 | 2.033 | 2.020 | 25.7 | 25.6 | 3.51% | 3.51% | 208.3| 26.8 | 26.8 | 0.7% | 7.8 |11.2 |482.2
FFOL2 | 2.1% | 0.38% | 1.089 | 2.284 | 2.320 | 33.1 | 33.1 | 3.09% | 3.06% | 246.3 | 23.6 | 23.4 | 0.8% |8.6 |10.9 | 530.2
FFO21 | 3.9% | 0.19% | 1.514 | 3.195 | 3.182 | 77.9 | 79.3 | 6.51% | 6.32% | 342.7 | 49.7 | 48.2 | 1.2% | 10.2 | 16.0 | 633.1
FF022 | 1.7% | 0.35% | 1.349 | 1.936 | 1.963 | 22.3 | 21.7 | 2.50% | 2.53% | 150.0| 19.1 | 19.3 | 0.8% | 7.0 | 11.3 | 432.6
FFO31 | 2.4% | 0.20% | 1.536 | 2.362 | 2.382 | 34.7 | 33.6 | 3.51% | 3.73% | 244.6 | 26.8 | 285 | 1.2% |8.0 | 12.7 | 494.0
FFO32 | 2.0% | 0.36% | 1.492 | 2.128 | 2.172 | 37.9 | 37.6 | 3.17% | 3.22% | 155.9| 24.2 | 24.6 | 0.8% |6.7 | 125 | 412.5
FFO91 | 5.8% | 0.71% | 1.576 | 4.005 | 4.019 | 87.2 | 86.2 | 9.76% | 9.70% | 403.7 | 74.5 | 74.0 | 1.5% | 17.6 | 16.5 | 1094.0
FF092 | 2.2% | 0.35% | 1.200 | 2.165 | 2.205 | 42.4 | 42.2 | 3.66% | 3.67% | 108.4| 27.9 | 28.0 | 0.8% | 7.7 | 13.1 | 479.2
FF161 | 3.6% | 0.18% | 1.239 | 2.804 | 2.789 | 48.1 | 47.1 | 6.00% | 5.95% | 190.3 | 45.8 | 45.4 | 1.0% | 7.8 | 14.1 | 483.5
FF162 | 4.0% | 0.20% | 0.970 | 3.210 | 3.239 | 84.7 | 85.0 | 6.57% | 6.55% | 389.6 | 50.2 | 50.0 | 1.1% | 12.7 | 16.4 | 786.1
FF181 | 1.9% | 0.32% | 1.220 | 2.180 | 2.200 | 30.0 | 30.2 | 2.70% | 2.72% | 183.1| 20.6 | 20.7 | 0.7% | 8.8 | 11.2 | 544.6
FF182 | 1.1% | 0.37% | 1.548 | 1.774 | 1.801 | 18.7 | 185 | 1.57% | 1.58% | 141.5| 12.0 | 12.1 | 0.8% |6.6 | 10.0 | 410.9
FF191 | 7.1% | 0.09% | 1.258 | 4.557 | 4.548 | 97.7 | 97.7 | 11.97%] 11.83%)| 664.3 | 91.4 | 90.3 | 1.3% | 14.8 | 24.1 | 914.7
FF192 | 4.8% | 0.09% | 1.043 | 3.568 | 3593 | 92.8 | 92.0 | 8.01% | 7.98% | 399.6 | 61.1 | 60.9 | 1.0% | 16.6 | 17.4 | 1030.0
NFO21 | 2.0% | 0.58% | 0.958 | 2.242 | 2.293 | 32.3 | 32.3 | 3.19% | 3.20% | 132.1| 24.4 | 24.4 |0.9% |8.6 |12.2 |532.6
NF022 | 5.5% | 0.90% | 1.010 | 3.814 | 3.837 | 99.1 | 99.1 | 9.26% | 9.16% | 273.1| 70.7 | 69.9 | 1.1% | 16.6 | 19.6 | 1028.0
NFO41 | 3.3% | 0.51% | 0.804 | 2.836 | 2.851 | 65.5 | 64.9 | 5.12% | 5.22% | 204.1| 39.1 | 39.8 | 1.0% | 9.3 | 16.3 | 576.5
NFO42 | 3.1% | 0.64% | 1.138 | 2.556 | 2.550 | 38.8 | 38.7 | 5.04% | 5.03% | 236.0 | 38.5 | 38.4 | 0.9% | 7.6 | 15.2 | 473.8
NFO61 | 3.7% | 0.41% | 1.504 | 3.088 | 3.110 | 69.2 | 67.8 | 6.08% | 6.03% | 244.8 | 46.4 | 46.0 | 1.4% | 11.4 | 14.7 | 708.7
NF062 | 3.9% | 0.12% | 0.827 | 2.839 | 2.823 | 57.6 | 58.0 | 6.60% | 6.59% | 132.5| 50.4 | 50.3 | 1.1% | 7.7 | 15.8 | 479.7
NFO7-1 | 3.2% | 0.17% | 1.828 | 2.645 | 2.610 | 44.6 | 42.4 | 5.32% | 5.20% | 451.2 | 40.6 | 39.7 | 1.4% | 7.3 | 13.2 | 451.1
NFO7-2 | 4.7% | 0.41% | 1.370 | 3.139 | 3.120 | 51.5 | 51.3 | 7.83% | 7.82% | 225.4 | 59.8 | 59.7 | 1.6% | 11.0 | 11.6 | 680.1
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Table A-40: FEMA P695 Results (ii
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NFO91 | 1.5% | 0.37% | 0.654 | 1.766 | 1.797 | 21.0 | 20.6 | 2.39% | 2.38% | 59.8 | 18.2 | 18.2 | 0.5% | 6.7 10.3 | 415.3
NF0O92 | 1.7% | 0.62% | 0.895 | 2.228 | 2.257 | 27.2 | 27.3 | 2.65% | 2.67% | 131.0| 20.2 | 20.3 | 0.8% | 9.3 12.2 | 576.9
NF101 | 2.2% | 0.67% | 0.882 | 2.341 | 2.377 | 46.6 | 46.2 | 3.52% | 3.56% | 152.5|26.9 | 27.2 | 0.8% | 7.2 145 | 447.1
NF102 | 2.1% | 0.26% | 0.888 | 1.960 | 1.964 | 32.7 | 32.7 | 3.44% | 3.46% | 100.9 | 26.2 | 26.4 | 0.8% | 6.5 12.2 | 405.8
NF12-1 | 2.4% | 0.21% | 0.743 | 2.541 | 2.565 | 50.4 | 50.0 | 3.89% | 3.84% | 468.8 | 29.7 | 29.3 | 0.8% | 9.8 14.3 | 606.9
NF12-2 | 2.3% | 0.10% | 0.788 | 2.513 | 2.539 | 44.1 | 44.0 | 3.78% | 3.73% | 442.4 | 28.8 | 28,5 | 0.9% | 10.5 | 14.1 | 653.4
NF151 | 1.9% | 1.10% | 1.123 | 2.003 | 2.014 | 24.9 | 25.2 | 3.10% | 3.06% | 140.6 | 23.6 | 23.4 | 0.8% | 7.3 12.3 | 451.0
NF152 | 3.7% | 0.94% | 1.355 | 3.101 | 3.123 | 72.3 | 72.1 | 6.14% | 6.09% | 251.8 | 46.8 | 46.4 | 1.1% | 11.2 | 16.3 | 695.1
NF22-1 | 3.8% | 1.10% | 1.547 | 2.686 | 2.667 | 44.2 | 43.7 | 6.35% | 6.35% | 88.6 |48.4 |48.4 | 1.3% | 8.7 8.9 541.7
NF22-2 | 2.2% | 0.34% | 0.846 | 2.340 | 2.368 | 35.0 | 34.9 | 3.41% | 3.36% | 99.2 | 26.0 | 25.6 | 0.8% | 9.0 11.1 | 558.5
NF231 | 2.4% | 0.21% | 1.217 | 2.137 | 2.116 | 35.0 | 35.9 | 4.03% | 4.00% | 1511 | 30.8 [ 30.5 | 0.9% | 7.6 11.8 | 472.7
NF232 | 1.6% | 0.19% | 1.956 | 2.167 | 2.201 | 28.3 | 29.0 | 2.62% | 2.54% | 200.1 | 20.0 | 194 |1.0% | 7.4 11.8 | 459.0
NF241 | 2.4% | 0.36% | 1.716 | 2.477 | 2.536 | 40.3 | 40.7 | 3.91% | 3.87% | 440.7 | 29.8 | 29.5 | 0.8% | 8.2 14.2 | 509.6
NF242 | 2.2% | 0.26% | 1.267 | 2.286 | 2.299 | 34.0 | 33.3 | 3.61% | 3.54% | 277.3 | 27.6 | 27.0 | 0.9% | 10.0 | 13.1 | 617.0
NF26-1 | 4.5% | 0.69% | 0.833 | 3.223 | 3.228 | 50.2 | 48.8 | 7.58% | 7.58% | 356.7 | 57.9 |57.8 | 1.2% | 11.9 | 11.7 | 740.7
NF262 | 2.7% | 0.19% | 1.165 | 2.667 | 2.689 | 36.7 | 36.5 | 4.40% | 4.33% | 203.6 | 33.6 | 33.1 | 0.8% | 7.7 15.7 | 479.4
NF27-1 | 1.7% | 0.20% | 0.917 | 2.245 | 2.281 | 36.4 | 36.5 | 2.71% | 2.69% | 254.5 | 20.6 | 205 | 0.7% | 7.3 12.4 | 455.0
NF27-2 | 2.9% | 0.13% | 1.420 | 2.613 | 2.610 | 30.2 | 29.9 | 4.69% | 4.61% | 503.5| 35.8 | 35.2 | 0.9% | 8.7 13.8 | 541.5
NF281 | 2.5% | 0.32% | 0.930 | 2.483 | 2.516 | 51.4 | 51.2 | 3.66% | 3.70% | 152.9 | 279 | 28.2 | 0.9% | 6.6 14.7 | 411.9
NF282 | 2.9% | 0.49% | 0.673 | 2.766 | 2.798 | 59.5 | 59.4 | 4.79% | 4.78% | 190.8 | 36.6 | 36.4 | 0.8% |11.4 |11.6 |704.4
V] 2.9% | 0.40% | 1.172 | 2.617 | 2.633 | 47.4 | 47.2 | 4.80% | 4.78% | 247.5| 36.6 | 36.5 | 1.0% | 9.4 13.6 | 581.0
O+1 4.2% | 0.66% | 1.493 | 3.215 | 3.225| 68.8 | 68.5 | 7.02% | 6.97% | 380.7 | 53.6 | 53.2 | 1.2% | 12.2 | 16.4 | 753.7
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Table A-41: FEMA P695 Results (i) /Riv6NCh
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FFOL1 |2.1% | 1.30% | 0.513 | 1.475|1.453 |85 |8.2 |1.48%|1.42%|47.9 |11.3 [10.9 [0.7% |25 |9.2 |154.8
FFOL2 | 1.5% | 0.75% | 0.554 | 1.525 | 1.520 | 11.7 | 11.2 | 1.06% | 0.97% | 58.8 |8.1 |74 |0.6% |22 |89 |133.8
FF021 | 4.4% | 3.50% | 0.771 | 2.087 | 1.998 | 25.8 | 24.4 | 3.16% | 2.91% | 102.6 | 24.1 | 22.2 | 1.4% |4.1 |10.8 | 252.5
FF022 | 1.9% | 1.20% | 0.824 | 1.561 | 1.548 [ 9.5 | 9.6 |1.35% | 1.25% | 63.0 | 10.3 |96 |0.7% |25 |9.3 |155.3
FFO31 | 2.8% | 1.30% | 0.883 | 1.700 | 1.675 | 14.1 | 13.4 | 2.00% | 1.88% | 71.5 | 15.3 | 14.3 | 0.8% |3.2 |9.9 |198.3
FF032 | 2.0% | 0.58% | 0.905 | 1.577 | 1.586 | 11.8 | 11.2 | 1.42% | 1.37% | 76.1 | 10.8 | 10.5 | 0.8% | 2.7 |95 |169.5
FFO91 | 5.4% | 1.50% | 0.909 | 2.462 | 2.415 | 44.3 | 45.2 | 3.95% | 3.53% | 162.0 | 30.1 | 26.9 | 1.4% | 4.6 |11.3 | 287.7
FF092 | 2.5% | 1.10% | 0.443 | 1.513 | 1.532 | 12.2 | 11.7 | 1.78% | 1.71% | 38.8 | 13.6 | 13.1 |0.8% | 2.7 |9.4 |167.8
FF161 | 3.4% | 2.30% | 0.722 | 1.793 | 1.764 | 20.5 | 19.5 | 2.38% | 2.22% | 63.7 |18.2 |17.0 |1.1% | 2.8 |95 |170.6
FF162 | 3.1% | 0.31% | 0.693 | 1.815 | 1.819 | 20.9 | 20.1 | 2.20% | 2.02% | 101.8 [ 16.8 | 15.4 | 1.0% |3.0 | 9.7 |185.0
FF181 | 1.6% | 0.58% | 0.561 | 1.499 | 1.500 | 10.2 | 9.8 | 1.16% |1.13% |56.9 |89 |86 |0.6% |25 |9.2 | 15256
FF182 | 1.0% | 0.43% | 0.751 | 1.407 | 1.400 | 6.4 | 6.2 |0.70% | 0.65% | 33.2 |53 |50 |0.6% |18 |85 |110.0
FF191 | 5.3% | 1.50% | 0.678 | 2.451 | 2.401 | 49.4 | 49.6 | 3.86% | 3.47% | 303.3 | 29.4 | 265 | 1.6% |5.2 | 11.9 | 325.3
FF192 |6.2% | 1.70% | 0.598 | 2.404 | 2.349 | 40.9 | 42.6 | 4.47% | 4.03% | 198.1 | 34.1 | 30.8 | 1.5% | 4.7 |11.3 | 290.3
NFO2-1 | 3.1% | 2.10% | 0.548 | 1.805 | 1.781 | 18.3 | 18.1 | 2.22% | 2.05% | 54.2 | 16.9 | 15.7 | 0.9% |2.8 |95 |173.1
NF02-2 | 8.1% | 6.10% | 0.653 | 2.513 | 2.406 | 44.3 | 41.0 | 5.80% | 5.36% | 107.2 | 44.2 | 40.9 | 1.8% |5.1 |11.7 | 314.8
NFO41 | 2.7% | 0.73% | 0.351 | 1.855 | 1.872 | 21.1 | 20.0 | 1.94% | 1.81% | 61.0 | 14.8 | 13.8 | 1.0% | 3.6 |10.3 | 2226
NF042 | 3.1% | 2.30% | 0.592 | 1.669 | 1.638 | 15.1 | 14.5 | 2.20% | 2.09% | 47.5 |16.8 | 16.0 | 0.7% |3.2 | 9.9 | 197.2
NFO6-1 | 3.0% | 1.90% | 0.762 | 1.884 | 1.890 | 23.0 | 22.0 | 2.17% | 1.87% | 80.8 | 16.6 | 14.2 | 1.4% |3.1 | 9.8 | 191.3
NFO62 | 4.4% | 3.10% | 0.404 | 1.840 | 1.791 | 22.1 | 20.9 | 3.11% | 2.95% | 49.8 | 23.8 | 225 | 1.0% |35 |10.2 | 217.6
NFO7-1 | 4.1% | 3.10% | 1.106 | 1.846 | 1.803 | 19.2 | 18.2 | 2.89% | 2.73% | 121.7 | 22.1 | 20.8 | 1.5% | 3.9 | 10.6 | 240.1
NFO7-2 | 5.7% | 4.80% | 0.798 | 2.050 | 1.980 | 23.0 | 21.7 | 4.04% | 3.80% | 53.3 | 30.8 | 29.0 |1.4% |19 |86 |116.1
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Table A-42: FEMA P695 Results (ii) /Riv6NCh
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NFO91 | 2.5% | 0.17% | 0.503 | 1.501 [ 1.504 | 11.8 [ 11.3 [ 1.73% | 1.66% | 35.0 |13.2 |12.7 [0.9% |2.8 [9.6 |175.1
NF092 | 2.3% | 0.22% | 0.447 | 1.647 | 1.663 | 14.9 | 14.2 | 1.60% | 1.52% | 58.4 |12.2 [116 |0.7% |3.1 |9.8 |190.4
NF10-1 | 6.3% | 3.20% | 0.780 | 2.124 | 2.065 | 30.8 | 29.5 | 4.49% | 4.14% | 114.2 | 34.3 | 316 |2.0% |28 |95 |173.4
NF102 | 2.9% | 1.60% | 0.620 | 1.597 | 1.617 | 13.7 | 13.2 | 2.01% | 1.93% | 45.6 | 153 |14.7 |1.1% |3.1 | 9.8 |189.8
NF121 | 3.4% | 2.60% | 0.423 | 1.931 | 1.931 | 23.2 | 22.2 | 2.48% | 2.18% | 171.2 | 18.9 | 16.6 | 1.0% | 4.0 | 10.7 | 248.7
NF122 | 2.7% | 0.14% | 0.505 | 1.882 | 1.908 | 18.6 | 17.6 | 1.98% | 1.74% | 148.0 | 15.1 | 13.3 | 0.7% | 3.5 |10.2 | 215.7
NF151 | 2.7% | 2.20% | 0.552 | 1.661 | 1.643 | 9.5 | 9.4 | 1.95% | 1.84% | 47.4 |14.9 | 14.0 | 0.8% |3.3 |10.0 | 2035
NF152 | 4.3% | 0.70% | 0.935 | 2.069 | 2.044 | 29.5 | 27.8 | 3.09% | 2.78% | 86.3 | 23.6 | 21.3 | 1.2% | 3.4 | 10.1 | 208.9
NF22-1 | 3.5% | 2.70% | 0.921 | 1.696 | 1.660 | 17.4 | 16.5 | 2.48% | 2.36% | 30.2 | 18.9 | 18.0 |1.3% |1.2 |8.0 | 75.7
NF22:2 | 2.4% | 1.20% | 0.444 | 1.704 | 1.692 | 17.7 | 16.9 | 1.68% | 1.53% | 38.9 |12.8 |11.7 |0.7% | 2.7 |9.4 | 1645
NF231 | 2.3% | 0.01% | 0.763 | 1.648 | 1.658 | 10.6 | 10.2 | 1.57% | 1.52% | 51.8 | 12.0 |11.6 | 0.8% |25 |9.2 | 1542
NF232 | 2.0% | 0.83% | 0.904 | 1.526 | 1.540 | 11.2 | 10.7 | 1.41% | 1.34% | 77.8 | 10.8 | 10.3 | 0.8% | 2.9 |9.7 | 1805
NF241 | 2.8% | 2.30% | 0.566 | 1.621 | 1.599 | 8.7 | 8.8 | 1.98% | 1.85% | 107.5 | 15.1 | 14.2 | 0.7% |3.1 | 9.9 | 193.3
NF242 | 2.7% | 1.60% | 0.633 | 1.659 | 1.685 | 14.4 | 13.6 | 1.88% | 1.76% | 68.4 | 14.4 | 13.5 | 0.8% |3.3 | 10.1 | 207.5
NF26-1 | 6.5% | 5.30% | 0.479 | 2.322 | 2.247 | 28.0 | 26.7 | 4.70% | 4.33% | 138.7 | 35.8 | 33.1 | 1.6% |2.6 |9.4 |163.0
NF262 | 2.2% | 0.92% | 0.475 | 1.793 | 1.793 | 11.8 | 11.3 | 1.63% | 1.42% | 77.7 |12.4 |10.8 |0.7% |3.4 |10.1 | 2124
NF27-1 | 2.1% | 0.56% | 0.573 | 1.619 | 1.622 | 13.6 | 13.1 | 1.51% | 1.37% | 95.1 | 115 | 105 |0.8% |29 |9.6 |178.2
NF27-2 | 2.9% | 1.70% | 0.647 | 1.707 | 1.685 | 12.0 | 11.5 | 2.07% | 1.92% | 101.6 | 15.8 | 14.7 | 1.1% | 3.4 |10.1 | 210.2
NF281 | 2.1% | 0.53% | 0.354 | 1.671 | 1.677 | 16.0 | 15.2 | 1.45% | 1.38% | 50.9 | 11.0 | 10.5 | 0.9% | 3.3 | 10.0 | 205.8
NF282 | 3.1% | 1.90% | 0.348 | 1.969 | 1.955 | 23.5 | 22.2 | 2.26% | 2.02% | 68.0 |17.3 | 15.4 |0.9% |2.1 |8.8 |128.0
u 3.3% | 1.73% | 0.640 | 1.810 | 1.793 | 19.3 | 18.6 | 2.36% | 2.19% | 84.9 |18.0 |16.7 |1.0% |3.1 |9.8 |193.0
O+ 0 |4.8%]3.10% | 0.824 | 2.095 | 2.058 | 29.5 | 28.7 | 3.47% | 3.19% | 136.8 | 26,5 | 24.4 | 1.4% | 3.9 |10.6 | 243.8
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Table A-43: FEMA P695 Results (i) /Riv6NCh1.5
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FFO1:1 | 1.8% | 0.35% | 0.540 | 1.457 | 1.465 | 9.3 8.7 1.29% | 1.25% | 35.6 | 9.9 9.5 0.6% |4.4 |17.8 | 2747
FFO1:2 [ 1.9% | 0.67% | 0.628 | 1.525|1.509 | 11.6 | 11.1 | 1.42% | 1.30% | 49.5 | 10.8 | 9.9 0.6% |46 |18.1 | 285.2
FFO21 | 35% |1.40% | 0.911|1.800|1.784|21.9 |21.8 |258%|2.41% |87.1 |19.7 {184 |1.3% |54 |19.3 | 332.3
FFO22 | 1.9% | 0.87% | 0982 | 1.493 | 1.472 | 9.5 9.6 1.38% | 1.30% | 53.5 | 10.5 | 9.9 0.8% |49 |18.7 | 306.1
FFO31 | 2.2% | 0.43% | 1.133 | 1.619|1.632|14.3 | 135 | 1.56% | 1.44% |58.8 |11.9 | 110 [0.9% |44 |17.8 |273.6
FFO32 [ 1.9% | 0.27% | 0.991 | 1.559 | 1.568 | 12.6 | 11.9 | 1.37% | 1.28% | 60.2 | 10.4 | 9.7 0.9% |4.7 |18.2 | 290.9
FF091 | 3.3% | 0.92% | 1.096 | 2.065 | 2.043 | 29.2 | 29.0 | 2.43% | 2.18% | 113.8 | 18.5 | 16.6 | 1.2% | 6.8 | 20.8 | 390.0
FF092 | 2.0% | 0.13% | 0.630 | 1.690 | 1.678 | 17.2 | 16.2 | 1.47% | 1.30% | 39.6 | 11.2 | 9.9 0.7% | 4.6 |18.1 | 283.9
FF161 | 3.0% | 0.13% | 0.764 | 1.708 | 1.678 | 17.7 | 16.8 | 2.17% | 2.01% | 62.6 |166 | 153 |1.2% |4.4 |17.8 |272.5
FF162 | 2.8% | 0.35% | 0.747 | 1.875|1.884 | 21.7 | 21.0 | 2.03% | 1.81% | 106.4 | 155 | 13.8 |1.0% |4.9 |18.5 | 302.6
FF181 | 1.5% | 0.41% | 0.619 | 1.534 | 1.525 | 10.5 | 10.0 | 1.07% | 0.96% | 61.4 | 8.2 7.3 0.7% | 4.8 |18.4 | 296.5
FF182 | 1.5% | 0.60% | 0.945 | 1.434 | 1.419 | 7.2 6.8 1.03% | 0.97% | 34.6 | 7.9 7.4 0.6% |35 |16.4 | 2189
FF191 |5.9% | 1.40% | 0.681 | 2.568 | 2.493 | 45.1 | 44.4 | 4.40% | 3.89% | 228.9 | 33.6 | 29.7 |1.6% |8.3 |23.9 |515.1
FF192 | 4.1% | 1.00% | 0.575 | 2.145 | 2.116 | 35.9 | 36.3 | 3.07% | 2.71% | 122.8 | 23.4 | 20.7 | 1.3% | 7.9 |21.2 | 408.7
NFO21 | 2.1% | 0.78% | 0.542 | 1.595|1.582 | 14.1 | 13.3 | 1.51% | 1.39% |47.3 |115 | 106 |0.8% |5.1 |18.9 | 315.8
NF022 | 5.6% | 1.70% | 0.742 | 2.137 | 2.063 | 32.7 | 33.6 | 4.13% | 3.83% | 928 [31.6 |29.2 |1.2% |6.6 |21.3 |411.9
NFO41 | 2.4% | 0.52% | 0.476 | 1.906 | 1.907 | 23.2 | 21.7 | 1.83% | 1.64% | 67.3 | 139 | 125 |0.9% |5.7 |198 | 353.3
NFO42 | 2.9% | 1.50% | 0.585| 1.638 | 1.606 | 14.0 | 13.1 | 2.09% | 1.96% | 46.9 | 159 | 149 |0.9% |4.8 |18.4 | 296.2
NFO61 | 2.8% | 1.00% | 0.847 | 1.888 | 1.888 | 23.1 | 21.8 | 2.14% | 1.78% | 77.0 |16.4 |13.6 |1.3% |53 |18.9 | 316.3
NF062 | 3.6% | 1.20% | 0.432 | 1.742 | 1.698 | 18.9 | 17.8 | 2.63% | 2.47% | 40.1 |20.0 | 189 |0.9% |54 |19.3 |332.8
NFO7-1 | 2.9% | 1.50% | 1.243 | 1.656 | 1.624 | 15.7 | 14.9 | 2.08% | 1.95% | 1229|159 | 149 |1.2% |55 |19.6 | 341.1
NFO7-2 | 4.0% | 1.70% | 0.954 | 1.764 | 1.714 | 20.5 | 194 | 2.90% | 2.75% | 47.2 | 22.2 |21.0 |{1.2% |4.8 |17.4 | 255.6
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Table A-44: FEMA P695 Results {i) / Riv6NCh1.5
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NF091 | 2.0% | 0.22% | 0.579 | 1.549 | 1.555 | 12.2 | 11.4 | 1.39% | 1.34% | 37.8 | 10.6 | 10.3 |09% |4.0 |17.2 | 250.0
NF092 | 2.1% | 0.64% | 0.591 | 1.715 | 1.718 | 13.8 | 12.9 | 1.53% | 1.44% | 54.6 |11.6 | 11.0 |0.6% | 4.7 |18.3 | 292.0
NF101 | 3.1% | 0.91% | 0.810 | 1.940 | 1.929 | 24.3 | 24.4 | 2.29% | 2.04% | 90.5 | 175 | 156 |1.3% |6.3 |20.9 | 3934
NF102 | 2.4% | 0.22% | 0.674 | 1.651 | 1.662 | 14.9 | 13.9 | 1.72% | 1.65% | 48.9 |13.1 | 12.6 |1.0% |4.9 |18.6 | 304.7
NF121 | 2.0% | 0.21% | 0.444 | 1.696 | 1.688 | 14.3 | 13.7 | 1.50% | 1.30% | 145.0 | 11.4 | 9.9 0.7% | 5.1 |18.4 | 296.6
NF122 | 2.8% | 0.74% | 0.496 | 1.832 | 1.839 | 20.1 | 19.2 | 2.01% | 1.85% | 180.6 | 15.3 | 14.1 | 0.8% |5.6 |19.6 | 347.3
NF151 | 1.6% | 0.81% | 0.638 | 1.548 | 1.542 | 12.3 | 11.9 | 1.22% | 1.06% | 45.9 | 9.3 8.1 0.6% |4.9 |18.6 | 303.0
NF152 | 4.0% | 0.51% | 0.995 | 1.956 | 1.920 | 25.5 | 26.3 | 2.99% | 2.69% | 86.6 |22.8 | 205 [1.3% |6.0 |20.3 | 371.9
NF221 | 3.1% | 2.20% | 1.252 | 1.649 | 1.613 | 15.9 | 15.0 | 2.26% | 2.14% | 22.3 | 17.2 |16.3 |1.2% | 4.2 |14.4 | 1626
NF22-2 | 2.7% | 1.10% | 0.634 | 1.619 | 1.588 | 14.8 | 14.0 | 1.98% | 1.87% | 27.3 | 15.1 | 143 |1.0% |4.6 |17.6 | 264.8
NF231 | 2.5% | 0.29% | 0.902 | 1.598 | 1.614 | 12.6 | 11.7 | 1.76% | 1.68% | 41.9 | 13.4 |12.8 |0.9% |3.9 |17.0 | 241.2
NF232 | 1.7% | 0.54% | 1.101 | 1.565 | 1.554 | 8.2 7.8 1.25% | 1.12% | 70.8 | 9.6 8.6 09% |4.3 |17.3 | 252.3
NF241 | 2.1% | 0.69% | 0.558 | 1.606 | 1.595 | 10.5 | 10.2 | 1.52% | 1.34% | 110.2 | 11.6 | 10.2 | 0.8% | 4.7 | 18.3 | 294.3
NF242 | 2.6% | 0.77% | 0.787 | 1.731 | 1.747 | 15.6 | 14.7 | 1.87% | 1.75% | 82.8 | 14.3 | 13.3 |1.0% |5.2 |19.0 | 320.1
NF26-1 | 3.8% | 1.80% | 0.613 | 1.802 | 1.757 | 20.2 | 19.5 | 2.80% | 2.61% | 130.0 | 21.3 | 19.9 |1.2% | 4.6 |17.1 | 243.7
NF262 | 2.4% | 0.07% | 0.560 | 1.720 | 1.703 | 11.0 | 10.5 | 1.77% | 1.58% | 53.6 | 13.5 |12.1 |0.8% |5.3 | 19.3 | 330.7
NF27-1 | 2.1% | 0.41% | 0.564 | 1.646 | 1.664 | 15.1 | 14.4 | 1.56% | 1.39% | 116.2 | 11.9 | 10.6 | 0.9% |4.8 |18.4 | 297.4
NF27-2 | 1.9% | 0.44% | 0.619 | 1.554 | 1.566 | 8.8 9.0 1.38% | 1.26% | 123.9 | 10.5 | 9.6 0.8% |4.9 |18.5 | 300.8
NF281 | 3.0% | 1.70% | 0.351 | 1.763 | 1.736 | 19.3 | 18.2 | 2.17% | 1.98% | 46.7 | 16.6 | 15.1 |0.9% |54 |19.4 | 337.2
NF282 | 2.9% | 1.90% | 0.402 | 1.822 | 1.797 | 21.7 | 20.4 | 2.17% | 1.96% | 45.4 | 16.6 | 15.0 |1.0% |5.1 |175 | 260.1
vl 2.7% | 0.83% | 0.729 | 1.732 | 1.718 | 17.5 | 16.9 | 1.99% | 1.82% | 76.6 | 15.2 | 139 |[1.0% |5.1 |18.7 | 308.0
O+ 1 3.7% | 1.39% | 0.959 | 1.946 | 1.920 | 25.2 | 24.8 | 2.72% | 2.48% | 119.6 | 20.8 | 19.0 | 1.2% | 6.1 | 20.2 | 367.1
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Table A-45: FEMA P695 Results (i) /Riv6SCh
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FFOL1 | 1.7% | 0.37% | 0.535 | 1.831 [ 1.801 | 19.9 [19.3 | 2.75% | 2.87% | 90.0 |21.0 [21.9 [0.6% |3.7 |10.5 | 231.0
FFOL2 | 1.5% | 0.33% | 0.584 | 1.990 | 1.980 | 24.9 | 23.7 | 2.37% | 2.38% | 103.1 | 18.1 | 18.2 | 0.5% | 3.5 |10.2 | 2156
FF021 | 3.0% | 0.47% | 1.018 | 2.694 | 2.637 | 58.3 | 58.7 | 5.24% | 4.59% | 213.8 | 40.0 | 35.0 | 1.0% |56 |12.3 | 346.9
FF022 | 1.4% | 0.37% | 1.026 | 1.837 | 1.828 | 19.8 | 19.7 | 2.26% | 2.20% | 135.3 | 17.2 | 16.8 | 0.7% | 3.8 | 10.5 | 234.9
FFO31 | 1.7% | 0.25% | 1.125 | 2.182 | 2.157 | 29.9 | 28.3 | 3.10% | 2.62% | 138.2 | 23.7 | 20.0 | 0.9% | 4.0 |10.8 | 248.2
FF032 | 1.8% | 0.36% | 1.131 | 2.029 | 2.017 | 32.0 | 31.2 | 2.93% | 3.03% | 136.5 | 22.4 | 23.1 | 0.7% | 3.8 | 10.6 | 236.3
FFO91 | 3.9% | 0.19% | 1.012 [ 3.209 | 3.118 | 68.1 | 67.2 | 6.57% | 6.42% | 298.0 | 50.1 | 49.0 | 0.9% |7.4 |14.1 | 456.4
FF092 | 1.6% | 0.24% | 0.553 | 2.124 | 2.107 | 33.1 | 31.8 | 2.64% | 2.78% | 89.6 |20.2 |21.2 |0.4% |43 |11.0 | 263.8
FF161 | 2.7% | 0.36% | 0.753 | 2.384 | 2.337 | 36.6 | 35.2 | 4.71% | 4.16% | 157.0|36.0 | 31.8 | 0.8% |4.0 | 10.7 | 245.0
FF162 | 2.5% | 0.54% | 0.722 | 2.623 | 2.577 | 55.5 | 55.8 | 4.33% | 4.18% | 262.5|33.0 |31.9 | 0.9% |54 |12.1 |333.1
FF181 | 1.3% | 0.45% | 0.595 | 2.018 | 2.006 | 22.8 | 21.8 | 2.24% | 1.99% | 137.8|17.1 [ 15.2 | 05% |4.6 |11.3 | 282.9
FF182 | 1.0% | 0.41% | 0.895 | 1.719 | 1.707 | 16.1 | 15.3 | 1.51% | 1.60% | 86.3 |11.6 |12.2 |05% |2.9 |9.8 |180.6
FF191 | 6.5% | 0.27% | 0.785 | 4.347 | 4.142 | 90.4 | 91.8 | 11.61%)| 10.20%)| 582.7 | 88.6 | 77.9 | 1.2% | 10.8 | 17.5 | 672.4
FF192 | 4.3% | 0.32% | 0.539 | 3.371 | 3.266 | 87.1 | 86.6 | 7.22% | 7.04% | 346.9 | 55.1 | 53.7 | 1.0% |8.7 | 155 |541.4
NFO21 | 1.7% | 0.55% | 0.581 | 2.171 [ 2.145 | 30.2 | 28.6 | 2.84% | 2.85% | 114.3[21.7 | 21.7 | 0.6% | 4.0 |10.7 | 246.2
NF02-2 | 4.6% | 0.43% | 0.598 | 3.275 | 3.159 | 90.0 | 88.7 | 8.13% | 7.28% | 239.4| 62.0 |55.6 | 0.9% | 7.1 | 13.8 | 440.1
NFO41 | 2.4% | 0.81% | 0.532 | 2.547 | 2.505 | 49.9 | 49.4 | 4.20% | 3.60% | 152.3|32.0 | 275 | 0.8% |54 |12.1 | 333.8
NF042 | 2.5% | 0.59% | 0.636 | 2.271 | 2.228 | 30.6 | 29.5 | 4.36% | 3.87% | 124.7 | 33.2 | 295 | 0.7% | 4.6 |11.4 | 288.0
NFO6-1 | 3.0% | 0.44% | 1.004 | 2.821 | 2.761 | 55.0 | 54.2 | 5.01% | 4.94% | 203.9|38.3 | 37.7 | 1.3% |4.9 |11.6 | 305.0
NF062 | 3.1% | 0.67% | 0.495 | 2.480 | 2.415 | 42.9 | 43.1 | 5.41% | 4.92% | 101.3|41.3 | 375 | 0.8% |52 |12.0 |322.7
NFO7-1 | 2.7% | 0.32% | 1.255 | 2.395 | 2.342 | 36.9 | 35.3 | 4.80% | 4.31% | 246.5|36.6 | 329 | 1.1% |4.4 |11.2 | 275.2
NFO7-2 | 3.7% | 0.55% | 0.931 | 2.695 | 2.611 | 43.9 | 42.1 | 6.21% | 6.23% | 119.8 | 47.4 | 475 | 1.1% | 4.8 |11.6 | 299.8
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Table A-46: FEMA P695 Results (ii) /Riv6SCh
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NFO91 | 2.0% | 0.20% | 0.627 | 1.905 | 1.868 | 28.3 | 27.5 | 3.42% | 3.13% | 88.8 | 26.1 | 23.9 |0.7% |3.6 |10.5 | 226.1
NF092 | 1.8% | 0.49% | 0.527 | 2.268 | 2.243 | 30.5 | 30.9 | 3.20% | 2.83% | 133.6 | 24.4 | 21.6 | 0.6% |4.8 |11.6 | 298.6
NF10-1 | 3.1% | 0.47% | 0.896 | 2.804 | 2.757 | 58.8 | 60.0 | 5.32% | 5.08% | 230.6 | 40.6 | 38.7 | 0.9% |5.9 | 12.7 | 368.9
NF102 | 2.3% | 0.15% | 0.699 | 2.062 | 2.018 | 36.4 | 35.7 | 3.84% | 3.96% | 112.1 | 29.3 | 30.2 | 0.8% | 4.1 |10.9 | 256.1
NF121 | 1.6% | 0.13% | 0.435 | 2.232 [ 2.209 | 32.2 | 32.2 | 2.70% | 2.65% | 336.0 | 20.6 | 20.2 | 0.6% | 4.7 |11.4 | 2899
NF122 | 2.2% | 0.10% | 0.538 | 2.431 | 2.397 | 41.3 | 40.4 | 3.86% | 3.32% | 430.7 | 29.4 | 25.4 | 0.7% | 5.4 |12.1 | 332.0
NF151 | 1.7% | 0.95% | 0.623 | 1.989 | 1.972 | 24.6 | 24.0 | 3.03% | 2.55% | 115.4 | 23.2 | 19.4 | 0.6% | 4.0 |10.8 | 251.0
NF152 | 3.4% | 0.99% | 0.985 | 2.967 | 2.905 | 62.2 | 63.5 | 5.76% | 5.54% | 1995 | 43.9 | 42.3 | 0.9% |6.0 | 12.8 | 374.0
NF22-1 | 3.0% | 1.20% | 1.207 | 2.384 | 2.325 | 36.3 | 34.9 | 4.93% | 5.01% | 66.4 | 37.6 | 38.2 | 1.0% |3.8 | 10.5 | 233.1
NF22:2 | 2.1% | 0.55% | 0.516 | 2.212 | 2.177 | 31.8 | 30.4 | 3.47% | 3.50% | 78.8 | 26.5 | 26.7 | 0.7% | 4.3 |11.1 | 267.9
NF231 | 2.3% | 0.12% | 0.823 | 2.090 | 2.046 | 32.1 | 31.6 | 4.06% | 3.70% | 112.4 | 31.0 | 28.2 | 0.7% | 3.8 | 10.5 | 233.2
NF232 | 1.3% | 0.21% | 1.159 | 2.070 | 2.062 | 21.4 | 19.8 | 2.17% | 2.04% | 158.6 | 16.5 | 15.6 | 0.7% | 3.8 | 10.6 | 236.9
NF241 | 1.8% | 0.53% | 0.573 | 2.044 | 2.025 | 23.8 | 24.7 | 3.29% | 2.77% | 250.8 | 25.1 | 21.1 | 0.6% | 3.8 | 10.6 | 236.6
NF242 | 2.0% | 0.64% | 0.796 | 2.298 | 2.271 | 32.4 | 31.5 | 3.54% | 3.09% | 196.8 | 27.0 | 23.6 | 0.7% |5.2 | 12.0 | 321.9
NF26-1 | 3.6% | 0.73% | 0.607 | 2.758 | 2.678 | 43.1 | 42.6 | 6.05% | 6.03% | 311.7 | 46.2 | 46.0 | 0.9% |5.3 |12.0 | 325.7
NF262 | 2.2% | 0.19% | 0.600 | 2.468 | 2.432 | 26.7 | 25.9 | 3.87% | 3.30% | 135.8 | 29.6 | 252 | 0.6% |5.4 |12.1 | 332.8
NF27-1 | 1.9% | 0.18% | 0.611 | 2.186 | 2.166 | 36.0 | 36.8 | 3.34% | 2.77% | 2485 | 255 | 21.1 | 0.6% |4.1 |10.9 | 2535
NF27-2 | 1.8% | 0.64% | 0.696 | 2.196 | 2.170 | 19.6 | 19.7 | 3.22% | 2.73% | 267.9 | 24.6 | 20.8 | 0.6% | 4.1 | 10.9 | 257.2
NF281 | 2.0% | 0.63% | 0.387 | 2.413 | 2.380 | 37.4 | 35.7 | 3.65% | 3.09% | 107.8 | 27.8 | 23.6 | 0.5% |5.0 |11.9 | 317.7
NF282 | 2.3% | 0.79% | 0.385 | 2.505 | 2.466 | 44.8 | 43.0 | 3.75% | 3.72% | 135.9 | 28.6 | 28.4 | 0.6% |5.3 | 12.1 | 326.9
u 2.5% | 0.46% | 0.738 | 2.412 | 2.367 | 39.8 | 39.2 | 4.21% | 3.92% | 185.7 | 32.1 | 30.0 | 0.8% |4.9 |11.6 | 303.3
O+ 0 |35%]|0.70% | 0.974 | 2.900 | 2.822 | 58.2 | 57.8 | 6.05% | 5.62% | 290.1 | 46.2 | 42.9 | 1.0% |6.3 |13.1 | 392.9
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Table A-47: FEMA P695 Results (i) /RivV6NSD
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FFOLX1 | 1.5% | 0.48% | 0.447 | 1.378 | 1.376 | 6.7 6.6 0.84% | 0.84% | 68.3 | 6.4 6.4 0.7% |04 |8.6 22.0
FFOLX2 | 1.2% | 0.18% | 0.613 | 1.369 | 1.375 | 6.4 6.6 0.60% | 0.60% | 66.2 | 4.6 4.5 0.8% |0.2 |85 15.4
FFO21 | 3.4% | 1.70% | 1.046 | 1.717 | 1.716 | 12.3 | 12.3 | 1.89% | 1.89% | 62.8 |14.4 |144 |1.1% | 0.7 |9.0 41.2
FF022 | 1.8% | 0.37% | 1.130 | 1.437 | 1.424 | 6.8 7.0 0.98% | 0.96% | 48.6 | 7.5 7.4 09% |0.1 |84 51
FFO31 | 2.1% | 0.59% | 0.961 | 1.551 | 1.553 | 10.5 | 10.2 | 1.14% | 1.13% | 59.6 | 8.7 8.6 1.0% | 0.4 |8.6 25.1
FFO32 | 1.7% | 0.27% | 1.091 | 1.487 | 1.496 | 10.2 | 9.9 0.91% | 0.92% | 52.6 | 6.9 7.0 09% |04 |8.7 26.0
FF091 | 5.5% | 0.88% | 0.862 | 2.176 | 2.193 | 37.3 | 37.5 | 3.04% | 3.01% | 127.1|23.2 | 23.0 |1.7% | 2.7 |10.9 | 1654
FF092 | 2.0% | 0.73% | 0.557 | 1.395| 1.386 | 7.2 7.2 1.09% | 1.10% | 28.5 | 8.4 8.4 0.6% |04 |8.6 25.1
FF161 | 3.2% | 1.20% | 0.736 | 1.568 | 1.555 | 12.3 | 124 | 1.75% | 1.75% | 49.1 |13.4 | 13.3 |1.0% |05 | 8.8 31.9
FF162 | 3.2% | 0.21% | 0.655| 1.682 | 1.726 | 154 | 156 | 1.80% | 1.79% | 72.8 |13.7 | 13.6 |1.0% |09 |9.2 58.0
FF181 | 2.3% | 0.65% | 0.791 | 1.464 | 1.453 | 8.0 8.0 1.14% | 1.13% | 53.2 | 8.7 8.6 0.9% |0.6 |8.8 37.8
FF182 | 1.3% | 0.20% | 1.233 | 1.337 | 1.347 | 4.9 4.9 0.69% | 0.69% | 40.5 |5.2 5.3 0.9% |0.0 |83 2.0
FF191 | 6.1% | 0.83% | 0.684 | 2.300 | 2.338 | 37.2 | 37.1 | 3.42% | 3.42% | 257.3 | 26.1 | 26.1 | 2.0% | 2.2 |10.4 | 136.7
FF192 | 5.8% | 1.90% | 0.615| 2.109 | 2.113 | 35.4 | 35.6 | 3.25% | 3.22% | 161.4 | 248 | 246 |1.1% |2.1 |10.4 | 1324
NF021 | 2.7% | 1.50% | 0.618 | 1.622 | 1.627 | 14.3 | 14.2 | 1.51% | 1.52% | 38.9 |115 | 116 |0.7% | 0.7 |8.9 42.9
NF022 | 7.1% | 3.20% | 0.731 | 2.104 | 2.086 | 29.7 | 29.4 | 3.96% | 3.93% | 77.8 |30.2 | 30.0 |1.3% |19 |10.1 | 116.4
NFO41 | 2.9% | 0.12% | 0.469 | 1.670| 1.693 | 15.4 | 15.2 | 1.57% | 1.59% | 46.3 | 12.0 | 12.1 |0.7% | 1.0 | 9.3 64.8
NF042 | 2.5% | 1.10% | 0.594 | 1.504 | 1.496 | 9.3 9.2 1.38% | 1.37% | 58.4 |10.5 | 105 |0.8% |0.7 | 8.9 43.0
NFO61 | 2.9% | 1.50% | 0.875| 1.704 | 1.708 | 17.1 | 16.9 | 1.61% | 1.60% | 63.5 |12.3 |12.2 |0.9% | 1.0 |9.3 63.2
NF06-2 | 3.7% | 2.60% | 0.427 | 1.633 | 1.623 | 147 | 14.7 | 2.04% | 2.04% | 29.0 | 156 | 156 |1.0% | 1.0 |9.2 60.8
NFO7-1 | 3.5% | 1.30% | 1.112 | 1.641 | 1.638 | 15.0 | 14.6 | 1.97% | 1.93% | 123.5| 15.0 | 14.7 | 1.4% | 0.7 | 9.0 44.2
NFO7-2 | 4.9% | 3.40% | 0.925| 1.772| 1.759 | 16.8 | 16.8 | 2.72% | 2.72% | 48.3 | 20.8 | 20.7 |1.7% | 1.3 |95 79.5
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Table A-48: FEMA P695 Results (i) Riv6NSD
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NFO91 | 2.5% | 0.79% | 0.606 | 1.436 | 1.443 | 9.3 [9.2 |1.39%[1.38% |24.9 [106 [10.6 |1.0% [0.0 [83 |-05
NFO92 | 2.1% | 0.19% | 0.556 | 1.475 | 1.490 [ 10.0 [10.0 [1.13% | 1.13% |44.9 |86 |86 [1.0% |0.7 |9.0 |443
NF10-1 | 4.5% | 1.30% | 0.969 | 1.822 | 1.827 [ 20.6 | 20.7 | 2.48% | 2.49% | 70.6 | 18.9 | 19.0 [1.3% |0.7 |8.9 |40.8
NF102 | 2.6% | 0.80% | 0.644 | 1.489 | 1.507 [ 10.0 [ 9.8 [140% | 1.42% | 32.3 [ 10.7 |10.8 [0.9% |0.7 |9.0 |446
NF121 |3.3% | 1.50% | 0.463 | 1.787 | 1.797 [ 19.8 [ 19.7 | 1.84% | 1.84% | 100.4 | 14.1 |14.0 [1.1% |13 |9.6 |835
NF122 | 2.2% | 0.30% | 0.564 | 1.569 | 1.586 | 11.6 | 11.3 | 1.21% | 1.20% | 106.9 | 9.2 [9.2 [0.7% |1.0 [9.3 624
NF151 |2.6% | 1.60% [ 0.598 | 1.514 | 1.503 8.9 [8.7 [1.42%|1.41% |43.1 |10.8 |10.8 [0.9% [0.8 |9.0 |47.8
NF152 | 4.7% | 1.70% [ 1.097 | 1.857 | 1.863 [ 21.5 [ 21.5 | 2.59% | 2.59% | 67.1 |19.7 |19.7 [1.0% [1.3 |95 |829
NF221 [ 2.9% [ 1.60% [ 1.199 | 1.510 | 1.507 [ 10.9 [11.1 [1.56% | 1.59% | 22.1 [11.9 |12.1 [1.0% |05 |87 |28.8
NF22-2 | 2.0% | 0.44% [ 0.622 | 1.539 | 1.556 | 12.1 [12.2 [ 1.08% | 1.07% | 26.2 |82 |82 [0.8% |0.7 |89 |40.7
NF231 | 2.0% | 0.54% [ 0.825 | 1.543 | 1.566 [ 9.6 [ 9.8 [1.10%|1.08% |43.9 |84 |82 [0.8% |0.6 |89 |388
NF232 |2.1% [ 0.43% [ 1.436 | 1.473|1.459 8.6 [8.7 [1.15%|1.11% |61.3 |88 |84 [1.1% |05 |88 |336
NF241 | 1.4% [ 0.20% [ 0.644 | 1.400 | 1.389 [ 6.6 [ 10.4 | 0.69% | 0.68% | 71.8 |52 |52 [0.7% |05 |87 |29.8
NF242 | 2.6% | 0.32% [ 0.823 | 1.589 | 1.619 [ 12.7 [12.9 [ 1.45% | 1.43% | 78.1 |11.0 |10.9 [1.0% [0.9 |9.2 |57.6
NF261 |5.1% | 3.10% | 0.552 | 1.871 | 1.865 | 19.7 [ 19.6 | 2.81% | 2.81% | 81.4 |21.5 |215 [13% |14 |9.7 |86.9
NF262 | 2.7% | 1.10% [ 0.665 | 1.620 | 1.618 [ 8.5 [8.7 [1.50% | 1.49% | 59.4 | 115 |11.4 [0.8% [1.0 |9.3 |615
NF27-1 | 1.8% [ 0.23% [ 0.639 | 1.474 | 1.474[9.0 [9.1 [1.01%[1.01% |122.4|7.7 |77 [07% |05 |87 |[29.2
NF27-2 | 2.5% | 0.59% [ 0.809 | 1.513 | 1.538 [ 8.2 [8.1 [1.37%|1.37% | 1455 | 10.5 | 10.5 [1.0% |05 |8.8 |326
NF281 | 2.6% | 0.70% | 0.375 | 1.606 | 1.627 [ 13.6 | 13.4 | 1.44% | 1.46% | 45.8 |11.0 [11.1 [0.9% |0.7 [9.0 |46.4
NF282 | 2.7% | 0.24% [ 0.520 | 1.672 | 1.701 [ 15.7 [15.6 | 1.52% | 1.51% | 52.3 |11.6 | 115 [1.0% [1.0 |9.2 |58.9
u 3.0% | 1.01% | 0.757 [ 1.628 | 1.634 | 14.0 [ 14.1 [1.65% | 1.65% | 69.9 [12.6 |12.6 [1.0% [0.8 |9.1 |52.1
O+ 0 [4.4%|1.86%1.004]1.849]1.858|22.0 |22.0 [2.43% [ 2.42% [ 113.4[185 | 185 [13% |14 |96 |86.9
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Table A-49: FEMA P695 Results (i) /Riv6SSD
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FFOL1 | 1.5% | 0.06% | 0.559 | 1.737 | 1.722 [ 20.7 | 19.4 | 2.45% | 2.45% | 193.2[18.7 [ 18.7 | 0.6% |3.2 |9.4 |201.0
FFOL2 | 1.5% | 0.20% | 0.808 | 1.763 | 1.770 | 24.9 | 25.3 | 2.27% | 2.32% | 219.1 | 17.4 |17.7 | 0.6% |3.1 | 9.2 | 190.9
FF021 | 3.3% | 0.46% | 1.319 | 2.602 | 2.579 | 52.5 | 53.4 | 5.43% | 5.37% | 229.2 | 41.4 | 41.0 | 1.0% | 6.7 | 9.3 | 416.0
FF022 | 1.3% | 0.14% | 1.123 | 1.758 | 1.729 | 21.9 | 22.0 | 2.08% | 2.05% | 167.0 | 15.8 | 15.7 | 0.8% |3.8 | 9.0 | 234.9
FFO31 | 2.3% | 0.12% | 1.364 | 2.128 | 2.108 | 33.3 | 33.0 | 3.73% | 3.69% | 185.5|28.4 | 28.1 | 0.9% |49 |9.2 | 306.6
FF032 | 1.7% | 0.07% | 1.075 | 1.803 | 1.794 | 33.1 | 32.3 | 2.61% | 2.68% | 183.7 | 19.9 | 20.5 | 0.7% | 4.2 | 9.1 | 258.2
FFO91 |5.2% | 0.76% | 1.171 | 3.479 | 3.458 | 88.2 | 87.2 | 8.40% | 8.26% | 335.1 | 64.1 | 63.1 | 1.2% | 7.8 | 15.9 | 483.8
FF092 | 1.8% | 0.18% | 0.734 | 1.845 | 1.833 30.1 | 30.1 | 2.93% | 2.94% |83.2 | 223 |22.4 |05% |4.1 |9.7 |254.3
FF161 | 2.8% | 0.29% | 0.915 | 2.346 | 2.328 | 41.6 | 41.1 | 4.64% | 4.62% | 164.9 [ 35.4 | 35.2 |0.9% |55 |9.1 |343.4
FF162 | 2.7% | 0.25% | 0.602 | 2.328 | 2.313 | 56.1 | 56.2 | 4.45% | 4.42% | 247.1 | 34.0 | 33.8 | 0.8% |6.2 | 11.0 | 385.6
FF181 | 1.7% | 0.11% | 0.908 | 1.808 | 1.801 | 269 | 27.1 | 2.52% | 2.54% | 165.5 | 19.2 | 19.4 | 0.6% | 4.0 |9.7 | 245.0
FF182 | 0.9% | 0.28% | 1.105 | 1.511 | 1.512 [ 16.2 | 16.2 | 1.34% | 1.33% | 155.3 | 10.3 | 10.1 | 0.6% |2.6 |9.0 |161.2
FF191 | 7.3% | 0.13% | 0.904 | 4.418 | 4.506 | 97.8 | 97.8 | 11.64%)| 11.88%)| 696.0 | 88.8 | 90.7 | 1.3% | 13.3 | 15.3 | 825.3
FF192 | 4.9% | 0.08% | 0.722 | 3.606 | 3.626 | 97.8 | 97.1 | 8.15% | 8.12% | 462.2 | 62.2 | 61.9 | 0.8% |9.1 | 16.9 | 561.7
NF021 | 2.3% | 0.54% | 0.666 | 2.130 | 2.129 | 36.6 | 36.7 | 3.70% | 3.72% | 126.8 | 28.2 | 28.4 | 0.8% | 4.1 |10.2 | 252.4
NF022 | 5.3% | 0.50% | 0.769 | 3.366 | 3.329 | 92.0 | 93.3 | 8.84% | 8.77% | 235.1 | 67.4 | 66.9 | 1.0% | 10.2 | 14.5 | 629.9
NFO41 | 2.5% | 0.43% | 0.611 | 2.238 | 2.244 | 52.0 | 51.6 | 3.93% | 4.05% | 174.7 | 30.0 | 30.9 | 0.9% |6.5 |9.8 | 402.7
NFO42 | 2.3% | 0.21% | 0.778 | 2.059 | 2.040 | 27.6 | 27.3 | 3.70% | 3.70% | 184.7 | 28.2 | 28.2 | 0.6% |5.8 |9.0 |362.4
NFO61 | 2.8% | 0.37% | 1.004 | 2.482 | 2.474 | 58.5 | 57.5 | 452% | 4.49% | 200.4 | 345 |34.3 |1.1% |6.0 |10.5 | 373.3
NFO62 | 3.2% | 0.41% | 0.503 | 2.447 | 2.425 | 41.3 | 41.9 | 5.33% | 5.32% | 107.7 | 40.7 | 40.6 | 0.9% |6.9 |9.0 | 427.2
NFO7-1 | 3.0% | 0.06% | 1.476 | 2.416 | 2.372 | 41.4 | 40.1 | 4.99% | 4.88% | 403.7 | 38.1 |37.3 | 1.1% |55 |9.6 |342.2
NFO7-2 | 3.8% | 0.75% | 1.219 | 2.680 | 2.663 | 44.4 | 44.0 | 6.26% | 6.27% | 223.4 | 47.8 | 47.8 | 1.4% | 3.4 |11.3 | 209.3
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Table A-50: FEMA P695 Results (ii) /Riv6SSD
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NFO91 | 2.1% | 0.13% | 0.604 | 1.950 | 1.928 | 27.4 | 27.4 | 3.39% | 3.37% | 76.5 | 25.9 | 25.7 | 0.7% | 4.2 | 8.6 | 258.4
NF092 | 1.6% | 0.42% | 0.700 | 1.926 | 1.936 | 32.6 | 32.8 | 2.62% | 2.62% | 140.3 | 20.0 | 20.0 | 0.7% | 5.1 | 9.9 | 315.4
NF10-1 | 3.5% | 0.11% | 0.959 | 2.733 | 2.742 | 604 | 60.3 | 5.77% | 5.80% | 230.3 | 44.0 | 443 | 1.3% |5.3 |11.1 | 3265
NF102 | 2.4% | 0.20% | 0.787 | 2.090 | 2.079 | 37.5 | 37.1 | 3.95% | 3.98% | 107.4 | 30.1 | 30.4 | 1.0% |5.0 |9.4 | 3118
NF12-1 | 2.6% | 0.17% | 0.545 | 2.322 | 2.316 | 47.8 | 47.5 | 4.20% | 4.17% | 345.6 | 32.1 | 31.8 | 0.7% | 6.1 | 9.8 | 379.4
NF122 | 2.2% | 0.22% | 0.719 | 2.171 | 2.177 | 38.4 | 37.6 | 3.52% | 3.52% | 354.4 | 26.9 | 26.9 | 0.7% | 5.1 |11.1 | 316.6
NF151 | 1.7% | 0.61% | 1.074 | 1.829 | 1.816 | 25.7 | 26.1 | 2.67% | 2.66% | 124.6 | 20.4 | 20.3 | 0.6% | 4.6 |8.8 | 282.6
NF152 | 3.8% | 0.40% | 1.340 | 2.814 | 2.808 | 58.3 | 60.6 | 6.29% | 6.26% | 232.2 | 48.0 | 47.8 | 0.9% | 6.6 | 12.4 | 410.0
NF22-1 | 3.0% | 0.68% | 1.149 | 2.337 | 2.326 | 34.7 | 34.8 | 4.91% | 4.94% | 75.1 | 37.4 | 37.7 |1.1% | 2.4 |10.0 | 1476
NF22:2 | 2.0% | 0.16% | 0.581 | 2.009 | 2.010 | 35.3 | 35.3 | 3.11% | 3.13% | 96.6 | 23.7 | 23.9 | 0.7% | 3.6 |10.3 | 226.0
NF231 | 2.0% | 0.21% | 0.901 | 1.919 | 1.918 | 29.2 | 30.1 | 3.23% | 3.22% | 155.5 | 24.7 | 245 | 0.8% | 4.7 | 9.4 |290.8
NF232 | 1.7% | 0.10% | 1.272 | 1.824 | 1.813 | 27.2 | 27.6 | 2.74% | 2.69% | 193.6 | 20.9 | 20.6 | 0.8% |4.2 | 9.2 | 258.0
NF241 | 1.4% | 0.24% | 1.048 | 1.724 | 1.715 | 21.8 | 22.0 | 2.18% | 2.16% | 247.3 | 16.6 | 165 | 0.5% |4.6 |9.1 | 284.1
NF242 | 2.0% | 0.34% | 0.992 | 2.056 | 2.069 | 36.4 | 36.0 | 3.26% | 3.22% | 246.7 | 24.9 | 24.6 | 0.8% |4.9 |10.5 | 305.1
NF26-1 | 4.0% | 0.59% | 0.677 | 2.859 | 2.851 | 52.3 | 51.9 | 6.64% | 6.65% | 261.6 | 50.7 | 50.7 | 1.2% | 4.4 |11.8 | 272.7
NF262 | 2.4% | 0.17% | 0.913 | 2.277 | 2.268 | 34.6 | 35.0 | 3.97% | 3.91% | 211.8 [ 30.3 | 29.9 | 0.7% | 6.5 |9.2 | 404.0
NF27-1 | 1.7% | 0.11% | 0.699 | 1.889 | 1.883 | 34.8 | 35.1 | 2.68% | 2.66% | 268.1 | 20.4 | 20.3 | 0.6% | 4.7 | 9.3 | 288.4
NF27-2 | 2.4% | 0.06% | 0.907 | 2.143 | 2.118 | 27.1 | 26.5 | 3.91% | 3.85% | 428.7 | 29.8 | 29.4 | 0.7% |5.2 | 9.3 | 321.9
NF281 | 1.9% | 0.20% | 0.477 | 2.086 | 2.080 | 43.7 | 43.2 | 3.12% | 3.10% | 136.3 | 23.8 | 23.6 | 0.7% |5.7 | 9.0 | 352.2
NF282 | 2.6% | 0.44% | 0.529 | 2.365 | 2.371 | 51.7 | 51.8 | 4.25% | 4.25% | 161.9 | 32.4 | 32.4 |0.7% | 4.3 |11.4 | 266.4
u 2.6% | 0.29% | 0.886 | 2.292 | 2.285 | 42.7 | 42.6 | 4.29% | 4.29% | 220.0 | 32.8 | 32.7 | 0.8% |53 |10.4 | 330.6
O+ 0 |3.9%]048% | 1.148 | 2.865 | 2.866 | 62.7 | 62.6 | 6.35% | 6.35% | 337.1 | 48.4 | 48.4 | 1.1% | 7.3 |12.3 | 454.0
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Table A-51: SAC Results /

LA 6NCh, 90% of Calculated BRB Stiffness
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LA21 | 2.8% | 0.32% | 0.951 | 1.841 | 1.846 | 21.4 20.4 2.10% | 86.1 15.8 13.4 1.1% | 4.4 11.1 271.7
LA22 | 4.4% | 2.10% | 0.922 | 1.955 | 1.910 | 20.9 20.5 3.10% | 92.9 23.5 21.8 1.6% | 5.4 12.1 333.4
LA23 | 3.7% | 1.20% | 0.979 | 2.181 | 2.154 | 32.9 31.5 2.70% | 121.3 | 20.3 18.0 1.0% |55 12.2 339.2
LA24 | 6.4% | 2.80% | 0.664 | 2.353 | 2.278 | 38.8 36.0 4.60% | 142.1 | 34.8 31.7 1.5% | 6.1 12.8 379.6
LA25 | 4.7% | 1.70% | 0.907 | 1.860 | 1.804 | 23.5 22.1 3.30% | 62.8 25.4 24.0 1.6% | 3.8 10.6 238.6
LA26 | 2.9% | 0.31% | 0.697 | 1.905 | 1.907 | 19.9 18.9 2.00% | 68.0 15.1 14.4 1.1% | 4.9 11.6 3034
LA27 | 5.8% | 0.20% | 1.044 | 2.478 | 2.445 | 41.1 38.4 4.30% | 182.1 | 32.5 28.0 1.7% | 5.4 12.0 334.4
LA28 | 4.2% | 1.50% | 1.033 |1.771 | 1.724 | 21.0 |21.0 |290% | 728 |224 |21.2 1.5% | 3.9 10.7 | 242.9
LA29 | 2.2% | 0.46% | 0.945 | 1.683 | 1.673 | 14.8 14.5 1.50% | 129.9 | 11.7 10.5 0.9% |45 11.2 278.7
LA30 | 4.6% |0.77% | 0.921 | 2.320 | 2.286 | 31.9 |295 |3.40% |134.0 | 25.6 | 225 1.1% | 5.4 12.1 | 337.4
LA31 | 3.1% | 2.00% | 0.980 | 1.995 | 1.987 | 19.1 18.0 | 2.30% | 78.4 17.2 14.9 1.1% | 4.0 10.8 | 249.2
LA32 | 2.3% | 0.70% | 0.845 | 1.740 | 1.750 | 17.7 16.8 1.60% | 77.5 12.0 11.1 1.1% | 4.1 10.8 253.3
LA33 | 4.5% | 0.98% | 0.951 | 2.161 | 2.135 | 34.7 34.1 3.20% | 114.9 | 24.2 22.9 1.7% | 4.8 11.5 294.6
LA34 | 4.2% | 1.10% | 0.890 | 2.002 | 1.990 | 31.7 |31.0 |290% |114.0 | 225 |21.3 1.4% | 4.9 11.6 | 305.1
LA35 | 9.5% | 0.57% | 0.940 | 2.875 | 2.736 | 54.5 54.4 6.90% | 131.6 | 52.3 47.1 2.3% | 8.2 14.8 508.1
LA36 | 7.8% | 0.90% | 0.853 | 2.491 | 2.387 | 48.1 |49.8 |550% |128.2 |42.3 | 38.7 2.3% |5.7 12.3 | 351.6
LA37 | 5.1% | 2.00% | 0.933 | 2.400 | 2.350 | 39.0 | 36.6 3.60% | 106.9 | 27.7 24.7 1.3% | 6.7 134 415.9
LA38 | 5.2% | 2.10% | 0.659 | 2.429 | 2.376 | 42.5 | 40.3 3.90% | 97.5 30.1 28.9 15% | 7.0 13.6 433.5
LA39 | 5.9% | 2.10% | 0.963 | 2.111 | 2.040 | 30.7 28.6 4.10% | 78.5 31.6 29.4 1.4% | 5.3 12.0 327.9
LA40 | 8.1% | 0.70% | 0.730 | 2.407 | 2.295 | 48.6 49.9 5.80% | 112.6 | 44.0 40.7 2.3% | 6.4 13.0 396.4
V] 49% | 1.22% | 0.890 | 2.148 | 2.104 | 31.6 30.6 3.49% | 106.6 | 26.5 24.3 15% | 5.3 12.0 329.7
O+ 0 [6.8% |1.97%|1.003 | 2.455 | 2.382 | 43.0 |42.2 4.87% | 136.1 | 37.1 33.9 19% | 6.4 13.1 398.4
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Table A-52: FEMA P695 Results (i) /ILAGNCh, 90% of Calculated BRB Stiffness
I3 3 = > c
o Sc | 2 2 =] 9 0 "

&£ i m S | E ) o 8| & @ ? £

a 5 g o8 | S 2 = o = é o = = S
c = = o Qo a) @ = = 8 3 o %) he | D
2 B o =9 | =5 o 4] 0 T c c Q| c c c O c
= S 2 g0 | 8 | = S © S o o= E = E2 | E
E = | B 3 ES |Eq |2 £ S £ 9 ga| 32 |32|28 |3
- = o) 3] o+ o0 o) o> o S>> o> o Q| o Ogo| O« o
S @) o < 29 |29 | O | m O | |Xxg|O O D O g— O
o 3 3 s 55 |85 | & 33 | 3 S |38 |35 3 30| 39 |3
Q = = = = L =L = =N = =N =N =0 | = sSE|[=S0Q | =S
FFOL1 | 2.7%| 1.00%| 0.732 | 1.571 | 1.543 | 11.4 11.1 1.90%| 66.4 14.1 13.4 | 0.8% | 3.8 10.5 236.3
FFOL2 | 2.1%| 0.82%| 0.812 | 1.657 | 1.650 | 15.7 15.0 1.50%| 79.8 11.3 10.0 [ 0.7% | 3.8 10.5 235.9
FFO21 | 4.6%| 1.30%| 1.258 | 2.199 | 2.164 | 27.6 28.9 3.30%| 146.8 | 25.5 22.7 | 1.5% | 5.5 12.2 341.5
FF022 | 1.8%| 0.66%| 0.983 | 1.540 | 1.529 | 9.9 10.1 1.30%| 74.4 | 9.6 8.8 0.8% | 3.7 10.5 231.0
FFO31 | 3.2%| 0.79%| 1.244 | 1.776 | 1.748 | 16.6 15.7 2.20%| 88.4 17.0 158 [0.9% | 4.2 10.9 258.3
FF032 | 2.4%| 0.57%]| 1.138 | 1.661 | 1.674 | 15.0 14.1 1.60%| 87.4 12.5 119 [ 0.9% | 3.9 10.6 242.8
FF031 | 6.7%| 0.23%| 1.203 | 2.664 | 2.584 | 59.6 59.1 4.80%| 217.7 | 36.7 |32.7 |1.8% | 6.8 13.4 | 420.8
FF092 | 3.0%| 0.47%| 0.793 | 1.680 | 1.692 | 15.3 15.0 2.10%| 49.2 | 16.2 154 | 0.8% | 4.2 11.0 | 262.6
FF161 | 4.3%| 1.40%| 0.887 | 1.955 | 1.913 | 25.6 24.0 3.10%| 101.4 | 23.4 215 | 1.5% | 4.2 10.9 259.5
FF162 | 4.5%] 0.80%]| 1.008 | 2.058 | 2.025 | 32.7 33.3 3.20%| 170.1 | 24.4 |219 |1.4% |5.1 11.8 | 318.4
FF181 | 1.8%| 0.77%| 0.668 | 1.592 | 1.593 | 13.2 12.5 1.40%| 74.6 10.7 10.2 | 0.8% | 3.7 104 227.6
FF182 | 1.3% | 0.61%) 1.03 1.467 | 1.459 | 8.2 7.8 0.91%] 40.7 7.0 6.4 0.7% | 2.8 9.6 174.7
FF191 | 7.0%| 0.22%| 0.772 | 2.719 | 2.632 | 59.7 58.8 5.10%| 320.6 | 38.6 |34.4 |1.8% | 7.9 145 | 490.5
FF192 | 6.0%| 0.78%| 0.672 | 2.431 | 2.378 | 53.1 53.7 4.30%| 219.5 | 329 [29.2 |1.3% | 6.2 12.9 | 387.3
NF021 | 3.4%| 1.50%| 0.755 | 1.856 | 1.829 | 19.1 19.2 2.40%| 64.5 18.1 16.6 | 0.8% | 4.0 10.7 248.5
NF022 | 8.4%| 1.10%| 0.88 | 2.596 | 2.479 | 51.4 53.3 6.00%]| 138.2 | 459 |42.0 [1.6% | 7.1 13.7 | 440.2
NF041 | 3.3%| 1.30%| 0.588 | 2.017 | 2.004 | 27.4 27.0 2.40%| 84.5 18.0 16.6 [ 1.0% | 5.4 12.1 336.4
NF042 | 3.9%| 1.60%| 0.787 | 1.817 | 1.781 | 20.0 18.9 2.70%| 75.2 20.9 194 [ 1.0% | 4.9 11.6 304.9
NFO61 | 3.6% | 1.20%| 1.113 | 2.095 | 2.104 | 28.7 27.2 2.70%| 103.3 | 20.6 17.0 | 1.6% | 4.7 11.4 288.8
NF06-2 | 5.2% | 2.00%| 0.56 1.982 | 1.921 | 26.5 24.8 3.60%| 65.5 | 27.8 26.1 [1.3% | 5.4 121 335.2
NFO7-1 | 3.8% | 1.20%| 1.283 | 1.802 | 1.763 | 20.5 19.3 2.70%| 142.1 | 20.5 19.2 | 1.5% | 5.0 11.7 307.0
NFO7-2 | 6.2% | 2.80%| 0.986 | 2.151 | 2.074 | 29.0 27.1 4.40%| 75.1 | 33.6 31.3 | 1.8% | 3.7 10.4 229.8
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Table A-53: FEMA P695 Results (ii) /LAGNCh, 90% of Calculated BRB Stiffness
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o 3 @ SB | g | = S © S o 0= | E = Ew | E
S &£ B o ES | Esc |2 £ Q = 0 8P |5 S22 139 |5
S = o) 3] S | 00 | © o> | 8 S>> | o>» | @2 [ © 06 | o= | ©
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<] 3 3 ) 55 |85 | sS | 3 5 |38 |35 | 3 30 | 898 | &
) = = = = Ll = L = =0 = =0 =0 = 0O = SsE |59 | s
NFO91 | 1.8% | 0.31% | 0.489 | 1.449 | 1.457 | 8.9 8.4 1.20% | 28.8 9.3 9.1 0.7% | 3.5 10.3 218.6
NF092 | 2.2% | 0.87% | 0.5/ | 1.771 | 1.774 | 15.1 14.6 1.50% | 58.7 11.7 10.9 0.7% | 4.2 10.9 257.9
NF101 | 3.2% | 0.28% | 0.715 | 1.773 | 1.779 | 18.7 18.8 2.30% | 70.8 17.3 15.8 1.2% | 4.5 11.2 277.4
NF102 | 2.5% | 0.63% | 0.632 | 1.642 | 1.655 | 14.1 13.2 1.70% | 44.6 13.3 12.8 0.9% | 3.9 10.7 243.6

NF121 | 3.4% | 0.85% | 0.59 |2.062 | 2.076 | 27.7 |26.3 |2.50% |214.7 {194 |159 |1.0% |4.8 11.5 | 300.5

NF122 | 2.8% | 0.61% | 0.603 | 1.933 | 1.962 | 19.4 |18.2 | 2.10% | 1854 |16.1 |12.7 |0.8% |4.7 11.3 | 290.2

NF151 | 2.6% | 1.80% | 0.795 | 1.621 | 1.597 | 10.5 |10.0 |1.80%|59.1 [13.9 |13.1 |1.0% |4.3 11.0 | 263.6

NF152 | 4.9% | 0.69% [ 1.16 | 2.197 | 2.164 | 33.1 |30.9 |3.50%|1058 269 |23.7 |12% |5.2 11.9 |321.3

NF22-1 | 4.3% | 2.10% [ 1.323 | 1.814 | 1.766 | 21.0 |19.8 |3.00%|393 [228 |215 |1.6% |23 9.1 144.8

NF222 | 2.6% | 0.79% | 0.531 | 1.758 | 1.744 | 19.2 |18.1 |1.80%|46.8 [14.1 |12.7 |0.9% |4.0 10.7 | 250.0

NF231 | 2.6% | 0.08% | 0.977 | 1.759 | 1.769 | 125 |11.7 |1.80%|58.0 |13.7 |13.2 |0.9% |35 10.3 | 217.7

NF232 | 2.1% | 0.11% | 1.182 | 1.698 | 1.703 | 13.1 |129 |1.50%|90.0 |[11.2 |106 |1.1% |4.0 10.7 | 245.2

NF241 | 3.2% | 1.50% | 0.95 |1.770 | 1.762 | 13.4 |19.2 |2.30% | 1979 |17.7 |156 |0.9% |4.5 112 | 280.2

NF242 | 2.7% | 0.85% | 0.876 | 1.775 | 1.795 | 159 149 |190%|80.6 [146 |13.7 |1.0% |45 11.2 | 279.7

NF261 | 6.1% | 2.20% | 0.657 | 2.267 | 2.197 | 323 |305 |4.40%|1743 |333 [305 |1.7% |3.5 10.3 [ 219.0

NF262 | 3.2% | 0.87% | 0.647 | 2.036 | 2.031 | 16.2 |153 |2.30%|107.4 |176 |150 |08% |5.3 12.0 | 330.7

NF27-1 | 2.2% | 0.36% | 0.653 | 1.679 | 1.700 | 15.7 | 150 |1.60%| 1054 |12.1 |10.8 |0.8% | 3.9 10.6 | 242.3

NF27-2 | 3.7% | 0.89% | 0.858 | 1.859 | 1.829 | 149 | 143 |2.60%| 1589 198 |18.1 |1.2% |44 11.1 | 270.0

NF281 | 2.9% | 0.44% | 0.519 | 1.881 | 1883 |21.4 |206 |200%|738 |154 (146 |1.0% |5.2 119 | 3224

NF282 | 3.4% | 1.30% | 0.448 | 2.102 | 2.090 | 29.0 |27.0 |2.40%|89.1 |18.7 |16.1 |0.9% | 3.5 10.3 | 219.5

K 3.6% | 0.97% | 0.841 | 1.908 | 1.887 | 22.8 |22.3 |257% 1065|196 |178 |1.1% |45 11.2 | 280.3

O+ 52% | 1.56% | 1.084 | 2.210 | 2.168 | 35.5 |351 |3.70%|168.2 |28.3 |256 |1.5% |5.6 12.3 | 346.9
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Table A-54: SAC Results/ LAGNCh, 110% of Calculated BRB Stiffness

Q @ Q<
s |8c |2 z 218 |a |4

£ c @ Q.2 |5 Q c 2 S | 8 0 7 £
< S |S |8:|88|3 |3 |8 |& |g 88|88 |5 |8=|5
9o [ © So | N3 o o) B c c O | c c c0 | c
3 S Q. Q = QO S Q
<} S Q S0 | 8@ g | = o ) = o o= | E S Ew | E
£ & D 3 ES |Es |2 £ 9 E 2 33 |3 S22 |38 |3
o = ) 3] O o O ) o 2> = S 2> v> | 09 o o o o = o
S &) @ < Zo0 |20 |F O= | o O |E g | O O | O g— &)
s |3 |8 |3 |Z5|B5|8 |BS5|® |BS|BS |35 |B |35 |83 B
0] = = = S0 [>Su0 | S> =0 | > =0 |8 [0 | > = |59 | S
LA21 |2.6% |0.19%0.978 | 1.827 | 1.834 |21.5 [20.5 [1.90%[91.6 [147 [124 [1.1% [43 [11.0 |266.3
LA22 | 4.3% |2.10%0.957 | 1.945 [ 1.901 |21.8 [21.4 [3.00%]101.6 [23.2 [215 [1.5% [53 [12.1 |330.8
LA23 |3.7% |1.40% |1.071 | 2.186 |2.158 | 33.8 [325 [2.70%|125.8 [20.5 [18.1 [1.1% |54 |12.1 |333.2
LA24 |6.2% |2.90% | 0.650 | 2.290 | 2.217 |37.4 |34.8 [4.40%|141.0 [33.8 [309 [15% [6.0 |12.6 |[370.2
LA25 | 4.7% |1.40%0.914 | 1.856 | 1.801 | 23.7 [22.3 [3.30%|655 [252 [239 [17% [3.6 |104 |2253
LA26 | 2.8% |0.16% |0.720 | 1.885 | 1.892 | 20.2 [19.5 [1.90%|70.4 [147 [141 [11% [49 |11.6 [303.1
LA27 |5.6% |0.17% | 1.073 | 2.445 | 2.413 | 40.8 |38.4 [4.10%[179.0 [31.2 [26.9 [1.6% [53 [11.9 [329.5
LA28 | 4.1% |1.20%|1.039 | 1.756 | 1.726 | 21.8 |21.7 [2.90%[70.7 [21.9 [20.8 [1.4% [3.8 [10.5 [234.1
LA29 |2.3% |0.53%0.897 | 1.690 | 1.674 | 145 |14.1 [1.70%[131.7 [126 [115 [0.9% [44 [11.2 |2756
LA30 | 4.9% |0.91%0.837 | 2.289 | 2.250 | 33.1 |30.5 [3.50%[141.4 [26.9 [23.8 [1.3% |55 [12.2 [338.3
LA31 |3.2% |1.90%|1.028 | 1.976 |1.967 |19.2 |18.1 [2.30%[845 [17.4 [152 [1.0% [3.7 [10.4 |228.6
LA32 |2.2% |0.70%0.927 | 1.730 | 1.739 |18.1 [17.2 [1.50%[72.7 [115 [10.7 [1.1% [3.9 [10.6 |240.6
LA33 | 4.5% |0.87%|1.132 | 2.175 | 2.148 | 34.6 |33.9 [3.10%|117.4 [240 [227 [1.8% [4.7 [115 [293.0
LA34 | 4.2% |1.30%0.875 | 1.976 | 1.967 | 314 |30.7 [2.90%[118.0 [22.3 [21.1 [14% [49 |11.6 [305.1
LA35 |9.6% |0.71%0.973 | 2.885 |2.742 |55.2 |52.5 [6.90% | 133.7 [53.0 [47.7 [2.2% [83 [14.8 [5116
LA36 | 7.8% |0.91%|0.814 | 2.479 | 2.374 | 474 |49.1 [550%|127.8 [42.2 [38.7 [2.3% [5.7 [12.3 [3525
LA37 | 4.7% |1.90% | 1.001 | 2.348 | 2.304 | 38.1 |35.9 [3.40%[104.9 [26.0 [231 [1.2% [6.6 [13.3 |409.4
LA38 |5.1% |2.00% | 0.643 | 2410 |2.360 | 424 [40.2 [3.70%[97.3 [28.1 [26.7 [14% [6.8 |13.4 [419.7
LA39 |5.5% |2.00% |0.947 |2.067 |2.001 |29.9 [27.9 [3.90%[76.0 [29.9 [27.8 [15% |51 [11.8 |318.2
LA40 |8.0% |0.64% |0.734 | 2.397 | 2.286 | 48.9 |50.4 [5.70%[123.3 [43.7 [40.4 [23% |64 |13.1 |398.3
M 4.8% |1.19% [0.911 [ 2131 [2.088 | 31.7 [30.6 |3.42%|108.7 |[26.1 |23.9 [1.5% [52 [11.9 [324.2
O+0[6.7% [1.93% | 1.047 [2.435 [2.362 [42.9 [41.8 |4.78%|138.2 [36.6 |33.5 [1.9% |6.4 [13.0 [3955
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Table A-55: FEMA P695 Results (i) /LAGNCh, 110% of Calculated BRB Stiffness

o7 —

Q 3 T c

b= - m me | = o c A 8 | 8 4 4 £
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3] = o Se | 8¢ |2 S © = o o= | £ £ Ew | E
= . 2 o ES |Es |2 £ s! = kS 83 |5 S| 3539 |5
e = k4 3] S | 00 | © o> | 8 S>> | o>» | @2 [ © 06 | o= | ©
S &) < z Q P @ [ O | o O |XE |Kg | O o D @) g— &)
<] 3 3 ) 55 |85 | sS | 3 5 |38 |35 | 3 30 | 898 | &
) = = = = Ll = L = =0 = =0 =0 = 0O = SsE |59 | s
FFO1:1 | 2.7% | 1.10% | 0.666 | 1.570 | 1.542 | 11.7 11.5 1.90% | 60.2 14.3 13.6 0.7% | 3.8 10.5 232.9
FFO01:2 | 2.1% | 0.81% | 0.889 | 1.670 | 1.662 | 16.7 16.0 1.50% | 76.9 11.5 10.2 0.7% | 3.6 10.4 225.1
FFO21 |4.6% | 1.10% | 1.128 | 2.176 | 2.141 | 28.3 29.5 3.30% | 158.2 | 24.9 22.2 1.4% | 5.6 12.2 345.8
FFO22 | 1.7% | 0.58% | 1.156 | 1.491 | 1.489 | 10.3 10.1 1.20% | 74.6 9.2 8.1 0.9% | 3.6 10.4 226.2

FFO31 | 2.9% | 0.48% | 1.196 | 1.766 | 1.743 | 16.9 |16.0 |2.10% |83.8 [158 |146 |1.0% |41 10.8 | 251.8

FFO32 | 2.5% | 0.46% | 1.170 | 1.685 | 1.698 | 16.2 |15.3 |1.70%|81.8 |[13.1 |125 |1.0% |3.8 10.5 | 236.4

FFO91 |6.5% | 0.66% | 1.264 | 2.633 | 2.557 | 58.9 |58.4 |4.70% | 215.6 | 35.7 |31.8 |1.8% |6.6 13.3 | 411.1

FF092 | 3.0% | 0.40% | 0.761 | 1.719 | 1.728 | 16.7 |16.7 |2.10%|522 |[16.0 [149 |0.8% |4.2 10.9 |259.2

FF161 [4.3% | 1.20% | 1.019 | 1.915 | 1.873 | 24.8 |23.4 |3.00% | 101.2 [23.2 |214 |14% |4.1 10.8 | 253.7

FF162 |4.1% | 0.89% | 0.997 | 2.047 | 2.023 | 31.7 |324 |3.00%|177.1 [22.7 |20.1 |13% |5.0 11.7 | 3115

FF181 | 1.9% | 0.75% | 0.654 | 1.639 | 1.639 | 14.1 |13.3 | 1.30% | 78.7 | 9.7 9.3 0.7% | 3.6 10.4 | 224.8

FF182 | 1.3% | 0.53% | 1.174 | 1.445 | 1.436 | 8.7 8.3 0.88% | 45.4 | 6.7 6.2 0.6% |2.7 9.5 167.1

FF191 |6.7% | 0.15% | 0.931 | 2.665 | 2.585 | 58.8 |59.0 |4.80% | 316.1 {36.8 |32.7 |19% |7.8 14.4 | 481.8

FF192 | 5.7% | 0.84% | 0.675 | 2.404 | 2.354 | 515 |52.0 |4.10%|210.1 {311 |276 |12% |6.2 12.8 | 384.3

NFO21 | 3.1% | 1.30% | 0.768 | 1.809 | 1.784 | 19.1 |195 |2.20% |66.7 |16.7 |152 |0.8% |4.2 10.9 | 258.8

NF022 | 8.3% | 1.20% | 0.879 | 2.587 | 2.473 | 51.0 |53.0 |5.90% | 140.0 | 45.1 |41.2 |16% |7.2 13.8 | 443.3

NF041 | 3.3% | 1.10% | 0.642 | 1.987 | 1.977 | 27.0 |26.7 |2.30%|89.2 |179 |165 |1.1% |5.3 12.0 | 329.3

NF042 | 3.9% | 1.50% | 0.850 | 1.834 | 1.797 | 21.3 |20.1 |2.80%|80.1 |21.3 |19.7 |1.0% |4.9 11.6 | 303.2

NFO61 | 3.4% | 1.00% | 1.240 | 2.075 | 2.087 | 28.7 | 273 |250%|104.1 |19.2 157 |16% |4.7 114 | 291.9

NF062 | 5.0 | 1.80% | 0.611 | 1.974 | 1.915 | 26.8 | 251 |3.50%|646 |27.0 |253 |1.3% |5.3 12.0 | 325.8

NFO71 | 3.7% | 1.40% | 1.270 | 1.778 | 1.740 | 20.2 | 19.1 |2.60% | 143.0 | 19.7 |185 |1.5% |4.8 115 | 298.2

NFO7-2 | 6.2% | 2.60% | 0.982 | 2.143 | 2.066 | 29.3 | 274 |4.40%| 785 |33.3 |31.0 |1.7% |3.5 10.2 | 216.0
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Table A-56: FEMA P695 Results (ii) /LAG6NCh, 110%of C

alculated B

RB Stiffness

£ g E%s & | = ) o % '% ? 3 £

5 5 e - & § = = o = 3 o g < =
5 = 5 Ng | Re | O % = = 8 83 | p 2% | 2
= 5 = = .= = q o o n ® c c S c c c o c
o 5 Q Sa | g | = o ) S o o= | £ £ Ew | E
£ £ |® 2 EG |Ec |2 £ 9 E g g @ | 3 32|38 |3
- = 0] Q O o0 o O > o = L > o 9 o) o o o = o)
S @) o < Z9 | Zw0 |F O | m O |XE |Kg | O Og | O g— O
o 5 |8 |& | 5|3 5|% |E8 |3 |3S|3S|35|F |Ec|ES |3
O = = = =L [ S| = =0 | = =0 | =0 | =20 | = st |sSQ | =
NF091 | 1.8% | 0.16% | 0.508 | 1.451 | 1.458 | 9.5 9.0 1.20% | 30.1 | 9.1 8.8 0.7% | 3.1 9.8 191.0
NF092 | 2.3% | 0.76% | 0.569 | 1.751 | 1.756 | 16.5 |153 |1.60%|61.6 |12.0 |11.3 |0.7% |4.0 10.8 | 250.8
NF101 | 2.9% | 0.16% | 0.718 | 1.787 | 1.798 | 189 | 18.7 |2.10%|69.9 |158 |144 |1.1% |4.5 11.2 | 275.9
NF102 | 2.5% | 0.38% | 0.670 | 1.630 | 1.646 |14.4 |13.6 |1.70%|45.3 |13.0 |125 |0.9% |3.9 106 | 241.4
NF121 | 3.0% | 0.40% | 0.613 | 2.009 | 2.030 | 26.6 | 25.3 |2.30%|211.4 |17.3 |13.8 |1.0% |4.6 11.3 | 285.2
NF12-2 | 2.9% | 0.88% | 0.620 | 1.933 | 1.941 | 21.2 | 20.3 | 2.20% | 202.7 | 16.7 |14.1 |0.8% |4.9 115 |301.8
NF151 | 2.7% | 1.80% | 0.778 | 1.598 | 1.571 | 10.9 | 109 |1.90%|61.7 |14.3 |13.6 |1.0% |4.3 11.0 | 265.3
NF152 | 5.0% | 0.11% | 1.210 | 2.206 | 2.173 | 34.1 | 32.0 |3.60% | 1106 | 274 |24.2 |1.3% |5.1 11.8 | 317.3
NF22-1 | 4.3% | 2.30% | 1.338 | 1.811 | 1.764 | 21.4 | 20.2 |3.00%|39.7 |229 |216 |1.6% |23 9.0 140.2
NF22-2 | 2.4% | 0.56% | 0.630 | 1.707 | 1.692 | 18.0 |17.1 |1.70%|449 |131 |119 |0.9% | 3.8 10.5 | 233.2
NF231 | 2.8% | 0.24% | 0.971 | 1.748 | 1.763 | 13.8 | 13.1 | 2.00% | 556 |15.1 |143 |0.9% | 3.2 10.0 | 200.9
NF232 | 2.0% | 0.28% | 1.129 | 1.672 | 1.676 | 13.2 | 13.0 |1.40%|95.6 |10.4 |9.8 1.0% | 3.7 104 | 226.4
NF241 | 35% | 1.70% | 0.938 | 1.781 | 1.760 | 13.7 | 146 |250%|203.3 | 189 |17.1 |0.8% |4.6 11.3 | 286.4
NF242 | 2.7% | 0.84% | 0.945 | 1.789 | 1.807 | 17.3 |16.2 |190%|91.6 |143 |133 |[1.0% |44 11.1 | 2734
NF261 | 6.1% | 2.30% | 0.662 | 2.195 | 2.125 | 30.9 |29.3 |4.30% | 185.2 | 32.8 |30.3 |1.7% |3.5 10.2 | 218.3
NF262 | 3.3% | 0.84% | 0.657 | 2.047 | 2.039 | 16.2 | 153 |2.40%| 956 |18.2 |156 |0.9% |5.3 12.0 | 327.2
NF27-1 | 2.1% | 0.25% | 0.678 | 1.665 | 1.682 | 16.0 | 15.3 | 1.50% | 119.8 | 11.5 |10.3 |0.8% | 3.8 10.5 | 234.1
NF27-2 | 3.6% | 0.70% | 0.917 | 1.878 | 1.848 | 14.6 |14.1 |2.60% | 176.1 | 195 |179 |1.2% |4.2 11.0 | 263.1
NF281 | 2.7% | 0.73% | 0.493 | 1.908 | 1.913 | 23.2 |21.8 |1.90%| 740 |145 |13.8 |0.9% |5.2 119 | 3214
NF282 | 3.3% | 1.20% | 0.497 | 2.070 | 2.060 | 28.7 | 26.8 |2.40%|859 |18.2 |157 |0.9% |3.4 10.2 | 212.7
11 3.5% | 0.91% | 0.868 | 1.896 | 1.877 | 23.0 | 224 |252%|108.5 |19.2 |174 |1.1% |44 11.1 | 274.9
O+ 1 5.1% | 1.52% | 1.113 | 2.190 | 2.150 | 35.3 |34.9 | 3.62%|170.8 |27.6 |250 |1.4% |55 12.2 | 343.1
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Table A-57: SAC Perform 3D Results LAGNSD, 90% of Calculated BRB Stiffness

o7

¢ |8c |2 B 2158 o |a

= = m 9 = ) o © IS 9 é =

= c c — 3 o o =
c 5 |8 8./8%(8 % |8 |2 |% |g3 & |5 |5<|5
S c © 2o | E5 | & ) n T c S Qo | c c co6 | c
o =) o [ = | = ol © =i Q Q.= S S E S
S &£ B o ET |Esc |2 £ Q = 0 8P |5 S| 39 |5
S = Q 3] O | 00 | © o> | 8 S>| o> | 02 | © 05 | o= | ©
S ) o < z Q z @ [ O | o O |XE |xg | O o D @) g— O
<] 3 3 s 55 |85 | 3 83 | & S |55 |35 |3 30 |39 | &
) = = = = L = L = =0 = =0 = 0 = 0O = sSE | SQ | =
LA21 | 2.2% | 0.14% | 1.106 | 1.593 | 1.608 | 13.4 13.1 1.20% | 78.5 9.1 8.8 1.2% | 2.4 10.6 146.6
LA22 | 4.8% |2.30% |1.234 |1.817 | 1.815 | 18.1 18.1 2.50% | 67.2 18.8 18.8 1.5% | 2.7 11.0 164.9
LA23 | 3.8% | 0.70% | 1.162 | 1.955 | 2.000 | 24.5 24.7 2.10% | 88.0 16.0 15.8 1.0% | 3.0 11.2 185.3
LA24 | 6.6% | 3.80% | 0.760 | 2.178 | 2.178 | 32.2 31.9 3.70% | 102.7 | 28.1 27.9 1.5% | 3.4 11.7 213.2

LA25 [4.9% |2.30% | 0.879 | 1.743 [1.723 |19.0 |18.8 |2.70%|449 (208 206 [1.7% [1.9 10.2 | 117.1

LA26 | 2.9% |1.70% | 0.902 | 1.674 |1.710 | 148 |149 |1.60%|50.7 123 |122 |[1.3% |25 10.7 | 152.7

LA27 | 7.0% |1.60% | 1.123 | 2.244 | 2.240 | 33.8 [334 |3.90% |126.5 |30.1 [29.9 |22% |27 11.0 |166.5

LA28 | 4.0% |1.40% |1.074 | 1.638 |1.638 |15.2 |152 |230%|564 |17.3 |17.1 |1.6% |24 10.6 | 147.0

LA29 | 2.1% | 0.29% | 1.082 | 1.614 | 1.627 | 10.7 |10.5 | 1.20% | 107.8 | 8.8 8.8 1.1% | 1.9 10.1 | 114.7

LA30 | 5.9% |1.30% | 1.028 | 2.106 | 2.115 | 265 [264 |3.30%|946 |252 |252 |2.0% |3.7 11.9 | 228.2

LA31 | 3.5% |2.00% |1.087 | 1.733 | 1.749 | 143 |142 |1.70%|81.5 |13.0 |13.0 |[1.1% |26 10.8 |161.2

LA32 | 2.7% |0.16% | 1.126 | 1.549 | 1587 | 11.1 |11.3 |150%|784 |11.4 |11.2 |1.1% |19 10.2 |117.4

LA33 | 4.7% |0.24% | 1.091 | 1.895 | 1.941 | 24.7 |244 |2.60%|849 |20.1 |200 |14% |3.3 114 |204.4

LA34 | 4.4% |1.40% |0.910 | 1.831 [1.876 | 23.3 |234 |250%|86.2 |18.7 |186 [12% |28 111 | 1743

LA35 [9.9% |1.80% | 1.094 | 2.562 | 2.554 | 44.3 |44.0 |550% | 1199 [41.8 |416 |24% |47 129 |289.3

LA36 | 7.8% | 2.30% | 0.962 | 2.231 | 2.221 | 33.8 [33.8 [4.40%|978 |334 |333 |23% |32 11.5 |199.2

LA37 | 5.4% |3.30% | 0.904 | 2.225 | 2.251 | 325 |32.2 |3.00%|753 |228 |22.7 |1.7% |3.9 12.0 | 243.7

LA38 | 6.6% |3.20% | 0.794 | 2.148 | 2.189 | 31.2 |31.1 |3.20%|70.5 |242 (244 |1.8% | 3.6 12.0 | 2234

LA39 | 5.9% |2.80% | 1.069 |1.922 |1.906 | 23.7 |236 |3.30%|746 |253 252 |15% |26 109 |164.0

LA40 | 8.2% | 0.07% | 0.807 | 2.179 | 2.157 | 364 |36.5 |4.60%|785 |351 |350 |28% |3.3 116 | 2054

K 52% |1.64% | 1.010 |1.942 |1.954 |242 |24.1 |284%|83.2 |216 |215 |16% |29 11.2 | 180.9

O+ 0 |7.2% |2.75%|1.141 | 2.214 | 2.221 | 33.5 |33.3 |3.98%|103.8 |30.4 |30.2 |2.1% | 3.6 11.8 | 225.1

171




Table A-58: FEMA P695 Perform 3D Results (i) LAG6NSD, 90% of Calculated BRB Stiffness
Q 3 = > [ c
o S | 2 2 = | 8 0 0

?g 5 % % 'g § .% = o) = = g é é %_
c - = Sc | Qo | A a S = @ ol | ) ho | D
S B g =92 =5 | g o) n © S 29Q | c c 0 | c
= S < £ @ = = = S ) S o L5 e e - e a e
& i n o = O = O c e % e Q {L 0 =) S =) ) =)
S = 0] &) O o0 ) o> o 52> L > [T o) o o o = O
S &) o < Zo | Z9 |F O | o O |XE |Kg | O Og | Qg | ©
o |3 |3 |ES|E5 |3 |ES |3 |ES|ES|EE5|F |55 |35 B
Q = = = = L =L = =N = =N =N = 0 = skt | S0 | =
FFOL1 | 2.1% | 0.72% | 0.628 | 1.462 | 1.458 | 9.0 9.0 1.10% | 82.0 | 8.8 8.8 0.9% |1.7 10.0 |105.2
FF0X2 | 1.8% | 0.59% | 0.876 | 1.483 | 1.494 | 9.8 10.0 | 0.96%|90.2 |7.1 7.3 1.0% |1.7 9.9 103.5
FF021 | 4.4% | 2.20% | 1.643 | 1.940 | 1.948 | 185 |18.7 |2.50% |95.2 |18.9 |18.8 |1.3% |24 10.6 | 150.8
FF022 | 1.8% | 0.36% | 1.331 | 1.476 | 1.472 | 7.6 7.5 0.86% | 53.3 | 6.5 6.5 1.0% | 1.4 9.7 85.1
FF031 | 3.0% | 1.20% | 1.296 | 1.654 | 1.654 | 13.2 |129 |1.60% |69.9 |125 [124 |1.2% |2.1 10.4 | 130.2
FF032 | 2.1% | 0.51% | 1.148 | 1.548 | 1.556 | 11.9 11.6 1.00% | 61.6 7.6 7.7 0.9% | 1.7 10.0 108.0
FFO91 | 6.7% | 1.20% | 1.200 | 2.448 | 2.479 | 48.9 |49.0 |3.70% | 169.4 | 285 |28.3 |2.3% |5.3 13.4 | 328.7
FF092 | 2.9% | 1.20% | 0.825 | 1.523 | 1.517 | 11.1 |11.1 |1.60% |37.8 |124 |12.4 |0.8% |1.9 10.1 | 118.6
FF161 | 3.9% | 1.20% | 1.117 | 1.744 | 1.742 | 18.1 |18.0 |2.20% |61.0 |16.8 |16.7 |1.2% |2.1 10.3 | 127.6
FF162 | 4.2% | 0.14% | 0.966 | 1.848 | 1.893 | 22.8 |23.0 |2.30% |105.7 |17.8 |17.7 |1.1% |2.9 11.2 |181.2
FF181 | 2.6% | 0.82% | 1.096 | 1.511 | 1.515 | 9.8 9.9 1.20% | 55.3 | 9.5 9.4 1.1% | 1.9 10.1 | 119.5
FF182 | 1.3% | 0.30% | 1.478 | 1.389 | 1.395 | 5.9 5.8 0.69% | 446 |5.1 5.3 1.1% | 1.4 9.7 86.4
FF191 | 6.2% | 0.27% | 0.864 | 2.307 | 2.338 | 43.3 | 43.2 |3.50% | 264.5 | 26.7 |26.6 |2.3% |4.2 125 |263.5
FF192 | 6.5% | 0.90% | 0.828 | 2.184 | 2.183 |41.0 |41.2 |3.70% |169.2 | 279 |27.7 |1.3% |4.1 12.3 | 252.4
NFO21 | 3.5% | 1.90% | 0.768 | 1.737 | 1.744 | 16.7 |16.7 |2.00% | 46.4 |150 |15.0 |0.8% |2.2 104 | 135.2
NF02-2 | 8.7% | 2.70% | 0.957 | 2.328 | 2.310 | 36.7 | 36.3 |4.90% | 101.2 | 37.1 |36.8 |1.6% |4.1 12.3 | 253.3
NFO41 | 3.6% | 0.19% | 0.728 | 1.809 | 1.849 | 19.4 |19.2 |2.00% |59.9 |153 |153 |1.0% |2.8 11.0 |175.0
NF042 | 3.5% | 1.70% | 0.799 | 1.650 | 1.645 | 13.0 |13.0 |1.90% |70.9 |14.6 |14.7 |[0.9% |2.4 10.6 | 145.8
NFO6-1 | 3.5% | 1.70% | 1.209 | 1.848 | 1.858 | 21.0 |20.8 |2.00% |74.3 |149 |14.8 |1.2% |2.6 10.8 | 160.6
NF062 | 4.9 | 2.80% | 0.592 | 1.797 | 1.787 | 19.8 |19.7 |2.70% | 459 |20.8 |20.8 |1.4% |2.8 11.0 | 1715
NFO7-1 | 4.0% | 1.70% | 1.401 | 1.709 | 1.690 | 17.0 |16.5 |2.20% |133.9 |17.0 |16.7 |1.5% | 2.0 10.2 | 123.8
NFO7-2 | 6.2% | 3.90% | 1.159 | 1.954 | 1.937 | 22.2 |22.2 |3.50% | 60.6 |26.6 |265 |22% |3.2 11.4 | 197.6
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Table A-59: FEMA P695 Perform 3D Results (ii) /LAGNSD, 90% of Calculated BRB Stiffness
S 3 = > [
o S | 2 2 = | 8 0 0
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o 5 Q Sa | g | = o ) S o o= | £ £ Ew | E
£ £ |® 2 EG |Ec |2 £ 9 E g g @ | 3 32|38 |3
o = Q Q O o 0O () o > = o Q> o o ] O o O = @]
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o i |3 |3 |85|E5|& |ES|E |ES|ES|E5|E |Es |Eg|B
o = = = =L |20 | = =0 | = =0 | =20 [ =20 | = SE | S0 | =
NF091 | 1.8% | 0.41% | 0.566 | 1.361 | 1.362 | 6.2 6.2 0.99% | 178 | 7.6 7.5 0.7% | 1.3 9.5 80.4
NF092 | 1.9% | 0.58% | 0.589 | 1.528 | 1.545 | 10.6 | 10.7 | 1.10% | 40.5 | 8.0 7.9 0.9% | 2.1 10.4 |128.3
NF101 | 3.0% | 0.32% | 0.792 | 1.621 | 1.627 | 14.0 |14.2 |1.70%|48.8 |[12.8 |129 |1.0% |2.0 10.3 | 1254
NF102 | 2.3% | 0.73% | 0.828 | 1.477 | 1.494 | 9.6 9.4 1.30% | 28.7 | 9.9 9.9 0.8% |1.9 10.2 | 118.8
NF121 | 4.2% | 1.70% | 0.645 | 1.960 | 1.977 | 24.6 |244 |2.30%|131.7 |17.7 |176 |1.3% |3.1 114 | 195.0
NF122 | 2.6% | 0.26% | 0.690 | 1.657 | 1.674 | 12.2 |12.0 | 1.30% | 115.0 | 9.6 9.5 0.8% | 2.6 10.8 | 160.9
NF151 | 3.0% | 2.00% | 0.834 | 1.585 | 1.576 | 10.8 |10.6 | 1.70%|49.4 |12.7 |126 |1.0% |23 10.5 | 141.7
NF152 | 5.3% | 1.20% | 1.312 | 1.961 | 1.969 | 24.6 |[24.6 |3.00% | 754 [226 |226 [1.1% |29 11.0 |181.3
NF221 | 3.6% | 1.90% | 1.518 | 1.609 | 1.605 | 13.8 |13.9 |2.00%|25.0 |[15.0 |152 |12% |1.8 10.1 | 1134
NF222 | 2.2% | 0.83% | 0.645 | 1.618 | 1.635 | 14.3 | 14.4 |1.20% | 30.3 |9.3 9.3 1.1% | 2.2 10.3 | 137.5
NF231 | 2.3% | 0.52% [ 0.992 | 1.621 | 1.650 | 10.6 | 10.9 |1.20% | 455 |95 9.4 0.9% |1.9 10.1 | 117.2
NF232 | 2.5% | 0.52% | 1.614 | 1.522 | 1.524 | 9.8 10.0 [1.40% |66.2 |10.5 |10.2 |[1.2% |1.8 10.2 | 114.2
NF241 | 3.1% | 1.80% | 1.094 | 1.662 | 1.663 | 10.4 |104 |1.70% | 131.1 {131 |13.1 |0.9% |23 10.6 | 141.8
NF242 | 2.8% | 0.15% | 0.974 | 1.627 | 1.659 | 135 |134 |160% 779 [119 |118 |1.1% |24 10.7 | 148.6
NF261 | 6.0% | 3.30% | 0.788 | 2.035 | 2.036 | 25.3 | 25.2 |3.30% | 104.9 | 255 |255 |15% |3.2 11.5 |200.5
NF26-2 | 3.4% | 1.40% | 0.769 | 1.793 | 1.797 | 10.8 |10.9 |1.90%|73.3 |[145 |144 |1.0% |28 11.0 | 1745
NF27-1 | 2.0% | 0.24% | 0.709 | 1.505 | 1.523 | 10.6 | 10.8 | 1.00% | 107.5 | 7.7 7.6 0.8% |1.8 10.1 | 113.5
NF27-2 | 3.8% | 1.20% | 0.991 | 1.673 | 1.670 | 11.0 |11.0 |2.10%| 1819 |16.0 |159 |1.2% |2.1 10.3 | 127.8
NF281 | 3.4% | 0.64% | 0.506 | 1.770 | 1.805 | 17.7 |175 |190%|60.3 |145 (145 |12% |23 10.6 | 141.9
NF282 | 3.6% | 0.28% | 0.680 | 1.819 | 1.860 | 19.8 | 19.8 |2.00%|68.3 |155 |154 |1.3% |2.7 109 | 164.3
K 3.6% | 1.15% | 0.963 | 1.732 |1.741 | 171 |170 |197%|81.7 |150 |150 |12% |24 107 151.2
O+ 52% | 2.04% | 1.262 | 1.983 | 1.994 | 26.8 | 26.8 |2.89%|130.1 |22.0 |21.9 |1.5% |3.3 115 | 201.8
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Table A-60: SAC Perform 3D Results LAGNSD, 110% of Calculated BRB Stiffness

8 |8c |2 2 218 |a |a
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£ &= B 9 EG |Esc |2 £ Q = K3} 8P |3 5~ |39 |5
S = Q 3] O | 00 | © o> | 8 S>| o> | 02 | © 5 | o= |©
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<] 3 3 ) 55 |35 | 3 sS | 3 5 |38 |35 |3 30 |88 | &
) = = = = L = L = =0 = =0 =0 =0 = sE [ SO | s
LA21 | 2.1% | 0.14% | 1.083 | 1.582 | 1.609 | 13.6 13.8 1.20% | 67.3 9.0 8.9 1.2% | 2.3 10.5 141.1
LA22 | 4.4% |2.40% | 1.470 | 1.808 | 1.805 | 17.9 17.9 2.40% | 69.4 18.6 18.6 1.6% | 2.7 10.9 164.6
LA23 | 3.7% | 0.80% | 1.206 | 1.950 | 1.994 | 24.7 24.8 2.00% | 89.1 15.6 15.5 1.0% | 2.9 11.1 179.5
LA24 | 6.4% | 3.70% | 0.856 | 2.140 | 2.140 | 31.6 31.3 3.60% | 102.6 | 27.3 27.2 1.5% | 3.3 11.5 205.3

LA25 [4.7% |1.90% | 0.909 | 1.718 [1.698 | 185 [184 |2.60%|46.6 |[20.0 |198 [16% [1.9 10.2 | 120.0

LA26 | 2.7% |1.20% | 0.802 | 1697 |1.725 | 154 |15.6 |150% |49.0 |115 |115 |[1.0% |24 10.6 | 145.8

LA27 | 6.7% |1.50% | 1.167 | 2.195 | 2.189 | 329 [325 |3.80%|133.3 |28.8 |28.6 |2.0% |26 10.9 | 159.7

LA28 | 4.2% |1.40% |1.211 |1.652 |[1.631 |[16.1 |16.1 |2.30%|52.7 |17.8 |176 |1.6% |23 10.6 | 142.5

LA29 | 2.4% |0.46%|1.174 |1.613 |1.617 |10.8 [10.6 |1.30% |100.0 |9.9 9.7 1.0% | 1.8 10.0 |109.9

LA30 | 5.4% |1.10% | 1.135 | 2.083 | 2.100 | 26.2 [26.1 |3.00%|101.6 |229 |229 |1.7% |35 11.7 | 220.0

LA31 | 3.4% | 2.20% | 1.065 | 1.746 | 1.767 | 144 |146 |180%|71.8 |13.6 |13.6 |1.1% |25 10.7 | 155.1

LA32 | 2.6% |0.30% |1.081 | 1.540 |1.576 [11.8 |12.0 |1.40% | 745 |11.0 |108 |1.0% |1.8 10.1 | 110.9

LA33 | 4.7% |0.29% | 1.214 | 1.903 | 1.947 | 248 [246 |2.60%|88.2 |20.0 [199 |13% |33 11.4 | 201.7

LA34 | 4.4% |1.60% | 1.037 | 1.812 |1.855 |23.2 [23.2 |240%|883 |185 |185 |12% |26 10.9 |163.9

LA35 [9.6% |1.90% | 1.165 | 2.541 | 2.533 | 444 |44.0 |540%|113.0 |411 |408 |[2.3% |46 12.8 | 285.8

LA36 | 7.8% | 2.20% | 0.950 | 2.232 | 2.222 | 34.7 [34.7 |440%|99.3 |334 |332 |25% |3.0 11.2 | 185.0

LA37 | 5.2% |3.30% | 0.921 | 2.179 | 2.205 |31.8 |316 |290%|743 |21.9 |21.8 |1.6% | 3.8 119 | 233.9

LA38 | 6.4% |3.10% | 0.796 | 2.157 | 2.201 | 316 |31.6 |3.10%|67.8 |234 |236 |1.7% | 3.6 11.9 | 220.8

LA39 |59% |2.70%|1.214 | 1911 |1.895 | 239 |238 |3.30%|80.0 |25.0 249 |15% |26 10.8 | 159.0

LA40 | 8.1% | 0.62% | 0.828 | 2.170 | 2.148 | 36.5 |36.6 |4.60%|81.3 |34.8 |346 |2.7% | 3.3 115 |203.4

K 50% |1.64% |1.064 |1.931 [1.943 242 |242 |2.78%|825 |21.2 |211 |16% |28 11.1 | 1754

O+0|7.0% |2.67%|1.236 |2.195 | 2.202 | 33.4 |33.2 |3.91%|103.9 |29.7 |29.6 |2.0% |35 11.7 | 219.0
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Table A-61: FEMA P6

95 Perform 3D Results (i) LA6NSD, 110% of Calcul

ated BRB Stiffness
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FFO011 |2.2% | 0.75% | 0.689 | 1.460 | 1.451 | 9.4 9.3 1.20% | 79.6 | 9.4 9.4 0.9% |1.6 9.8 96.5
FF012 |2.0% | 0.63% | 1.010 | 1.511 [ 1.523 |11.2 |[11.4 |1.10%|94.0 |85 8.7 0.9% |1.4 9.6 89.7
FF021 |4.5% | 2.20% | 1.671 | 1.960 | 1.968 | 19.3 | 19.7 |2.50% | 103.5 | 19.1 [189 [1.4% |2.7 10.8 | 166.0
FF022 |1.6% | 0.48% | 1.221 | 1.467 | 1.463 | 8.1 7.9 0.86% | 54.8 | 6.4 6.5 1.0% |1.4 9.5 89.7
FF031 |3.2% | 1.10% | 1.390 | 1.666 | 1.664 | 13.8 |13.6 |1.80%|69.3 |[136 |135 |[1.0% |2.0 10.2 |121.6
FF032 |2.1% | 0.55% | 1.340 | 1.574 [ 1.580 | 13.4 [13.1 |1.20%|62.2 |8.8 9.0 0.8% |1.7 9.9 105.4
FFO091 |6.3% | 1.30% | 1.382 | 2.401 | 2.434 | 47.4 | 475 |3.50% |169.8 [27.0 [26.8 [2.1% |5.2 13.4 | 3235
FF092 |2.9% |1.10% | 0.853 | 1.516 | 1.541 | 11.3 |11.3 |1.60% |37.7 |[124 [124 [0.8% |1.8 10.1 | 113.7
FF161 |4.0% | 1.40% | 1.183 | 1.755 | 1.750 | 19.0 [18.9 [2.30% |64.9 [17.3 [17.2 [1.3% |2.0 10.3 | 1254
FF162 |4.1% |0.24% | 1.044 | 1.850 | 1.896 | 23.2 [23.4 |2.30%| 1052 [175 [17.3 [1.1% |28 11.0 |174.2
FF181 |2.3% | 0.60% | 0.987 | 1.492 | 1512 | 10.1 |10.1 |1.10%|53.9 | 8.6 8.5 1.0% |2.0 10.3 | 123.6
FF182 |1.3% | 0.25% | 1.520 | 1.374 | 1.376 | 6.2 6.1 0.61%|51.4 |46 4.6 1.0% |1.3 9.6 83.4
FF191 |6.0% | 0.37% | 0.898 | 2.250 | 2.276 | 42.5 |42.4 |3.40% | 250.7 | 25.8 [256 [2.2% |4.1 12.4 | 254.7
FF192 |6.3% | 0.83% | 0.840 | 2.159 | 2.161 [ 39.7 [39.9 |3.50% | 160.4 [27.0 [26.8 [1.2% |3.9 12.1 | 242.7
NF021 |3.4% | 1.90% | 0.844 | 1.704 | 1.709 | 16.4 |16.4 |1.90% |47.8 |[145 |[145 |[0.8% |2.0 10.2 | 126.6
NF022 |8.5% | 2.70% | 0.991 | 2.312 [ 2.294 | 36.8 |36.5 |4.80%|999 [36.4 [36.1 [15% |4.0 12.2 | 246.6
NFO41 |3.3% | 1.20% | 0.723 |1.804 [1.838 | 195 [19.3 |1.80%|58.2 |[140 [140 [1.0% |27 10.9 |169.1
NF042 |3.6% | 1.70% | 0.961 | 1.632 | 1.627 | 14.0 |14.0 |2.00%|725 |[151 [152 [1.0% |23 10.6 | 145.4
NFO61 |3.2% | 1.40% | 1.271 | 1.832 [ 1.841 | 21.0 [20.7 |1.80%|73.6 [135 [134 [13% |22 10.4 |138.1
NF062 | 4.9% | 2.70% | 0.551 | 1.786 | 1.775 | 19.9 [19.9 |2.70% | 47.0 [20.8 [20.8 [1.4% |27 11.0 | 168.8
NFO7-1 |3.8% | 1.40% | 1.361 | 1.698 | 1.679 | 17.2 |16.7 |2.10%|131.4 [16.4 [16.0 [1.4% |19 10.2 |116.4
NFO7-2 | 6.3% | 3.90% | 1.128 | 1.960 | 1.942 [ 229 [229 |350%|72.6 |26.8 [266 [22% |3.2 11.4 |195.3
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Table A-62. FEMA P695 Perform 3D Results (ii) /LA6NSD, 110% of Calculated BRB Stiffness
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) = = =m =o0nd = =0 = =0 =0 =0 = sE | S0 | S
0.06% | 0.523 | 1.348 | 1.361 | 6.2 6.2 0.95% | 18.5 7.2 7.2 0.6% | 1.2 9.4 72.4
0.54% | 0.650 | 1.509 | 1.524 | 10.4 10.3 1.00% | 40.8 7.7 7.6 0.9% | 2.0 10.2 125.3
0.35% | 0.788 | 1.610 | 1.613 | 14.2 14.3 1.70% | 54.4 13.0 13.1 1.1% | 2.0 10.3 124.3
0.70% | 0.880 | 1.475 | 1.497 | 9.9 9.8 1.40% | 30.5 10.3 10.3 0.9% | 1.9 10.1 116.8

1.40% | 0.761 | 1.907 | 1.924 | 235 |23.3 |2.10% | 130.1 | 159 |158 |1.1% |29 11.2 | 181.1

0.19% | 0.799 | 1.664 | 1.679 | 11.9 |11.7 |1.30% | 121.0 | 9.9 9.8 0.8% |25 10.8 | 157.4

1.90% | 0.882 | 1.588 | 1.586 | 10.7 104 |1.60%|46.0 [123 |122 |0.9% |21 104 | 1325

1.00% | 1.099 | 1.967 | 1.973 | 25.8 |25.6 [290% 823 |223 |222 [1.1% |29 11.0 |178.2

2.20% | 1.654 | 1.623 | 1.617 | 14.7 | 149 |2.10%|258 |16.0 |16.1 |[1.3% |1.7 10.0 | 108.3

0.7%0 | 0.686 | 1.605 | 1.620 | 14.4 | 145 |1.20%|34.0 |94 9.5 1.0% |21 10.4 | 131.5

0.24%|1.017 |1.601 |1.624 |10.3 |10.7 [130%|465 |10.1 |10.0 |09% |1.8 10.0 |[109.0

0.43% | 1.520 | 1.510 | 1.520 | 104 |10.6 |1.30%|66.7 |10.1 |9.7 1.0% | 1.7 10.0 |107.3

1.60% | 1.161 |1.634 |1.636 | 11.1 |11.2 |1.60% | 1444|123 |123 |0.9% |21 10.3 |130.4

0.36% | 1.027 | 1.609 | 1.637 | 13.9 | 139 |150%|73.3 [11.2 |11.1 |1.0% |23 10.5 |141.9

3.30% | 0.734 | 2.023 | 2.024 | 253 |253 |[3.30%|108.9 | 253 |253 |15% |3.2 115 |197.2

1.20% | 0.897 | 1.824 | 1834 | 116 |114 |180%|77.2 |139 |13.7 |1.0% |28 111 | 172.1

0.25% | 0.732 | 1.503 | 1.518 |11.1 [11.2 |0.97%|906 |74 7.4 0.7% |1.8 10.0 | 109.7

0.99% | 1.072 | 1.718 | 1.708 | 12.6 | 124 |2.20% | 172.7 |16.7 |16.5 |1.1% |2.0 10.2 | 1214

0.17% | 0.575 | 1.758 | 1.785 | 18.2 |18.0 |1.70%|57.5 |13.2 |133 |1.3% |2.3 106 | 141.4

1.20% | 0.642 | 1.830 | 1.867 | 20.6 | 20.6 | 1.70% | 66.2 |13.2 |13.1 |12% |2.7 10.9 | 166.9

1.13% ] 0.999 | 1.726 | 1.734 | 174 |17.3 |193% 821 [148 |14.7 |11% |24 106 146.2

201% | 1.297 |1.970 | 1979 | 26.8 |26.7 |2.82%|128.3 |215 (214 |15% |3.2 114 11964
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Appendix B
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Figure B-2: Plot of the Story Drift for LASNCh1.5
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Figure B-3: Plot of the Story Drift for LA3SCh

177



3rd story
—h— -
2nd story ——u
Kb’
1st story

0.0000 0.0100 0.0200 0.0300 0.0400 0.0500 0.0600
Story Drift

Figure B-4: Plot of the Story Drift for LABNSD
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Figure B-5: Plot of the Story Drift for LA3SSD
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Figure B-6: Plot of the Story Drift for RivBNCh
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Figure B-7: Plot of the Story Drift for RivBNCh1.5
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Figure B-8: Plot of the Story Drift for Riv3SCh
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Figure B-9: Plot of the Story Drift for Riv3NSD
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Figure B-10: Plot of the Story Drift for Riv3SSD
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Figure B-11: Plot of the Story Drift for LAGNCh
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Figure B-12: Plot of the Story Drift for LAGNCh1.5
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Figure B-13: Plot of the Story Drift for LAGSCh
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Figure B-14: Plot of the Story Drift for LAGBNSD
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Figure B-15: Plot of the Story Drift for LAGSSD
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Figure B-16: Plot of the Story Drift for Riv6NCh
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Figure B-17: Plot of the Story Drift for Riv6NCh1.5
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Figure B-18: Plot of the Story Drift for Rivé SCh
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Figure B-19: Plot of the Story Drift for Riv6NSD
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Figure B-20: Plot of the Story Drift for Riv6SSD
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