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Recap from Part | (2019 study)

ASPR V is untenable (requires closure/evacuation in 2030)

A Seismic retrofit costs too much and is too disruptive

A Building is incredibly well designed

AKevin bet his career that the team could show SPR IV

A UCSF commissioned most advanced NLRHA/ASZEatBlysis

APerform 3D an@®penSeesodels (full and complete)
A Consider overall building collapse probabilities
AFEMA P695 statistical considerations

A Element calibration uses applicable test data
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Small East/West Mech. Chase Opening Boundary Elements

RC Core Wall Study: Brief Detall Check
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A Hairpin dowels at

OasnerdBoundary Elements

A Hooked perimeter bar
A Distributed 135° hooked




RC Core Wall Study: Shear Strength

. . Q
Yield Shear Strength (Point B): ok ,
< d‘nl >
A Based on ACI 318 shear strength, modified based on how shear oy
.. . 1.0{---- N
critical the wall is. /" AN
Crn.' \"‘-.
V a " fnl 3
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A INASCE42 3, Xsyf a6 concrete strength cap |i|s

ap p I ASCE 41-23
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. 6 VCWall318E

A Critical ACC walls not controlled by shear friction strength

Ve

A Feedback from Dr. Wassim Ghannoum:
Shear strength should be limited for comystessidailure:

Tower Level

11*sqrt(f'c)*w

—— 15*sqrt(f'c)*w

‘ Shear
. 3 . . s
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Shear Strength (kip/ft)
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RC Core Wall Study: Hysteretic properties

Scope of Experimental Calibration

A Two experimental databases reviewed
(UoAUW and SERIES)

CONVENTION B SAN DIEGO

Database search criteria:

1
2
3.
4.
5
6
7
8

Specimen failure mode in shear or flexure -shear.

Presenceof two or more layers of reinforcement steel.

Aspect ratio (height to length of the wall) M2.5.

Slenderness ratio (length to thickness of the wall) between 9 and 19.
Transverse reinforcement ratio between 0.0035 and 0.012.

Concrete compressive strength ranging from 3,000 to 7,800 psi.
Normalized axial load C0.07.

Cyclic loading .



RC Core Wall Study: Hysteretic properties

Scope of Experimental Calibration 1209 [ Backbone for ACC Tower Shear Wallplaza leve)
P VUIt—MonotoniJVUIt-Cvclic =1.08 === -)E\sst‘i:n]faﬂéionomnic
A Two experimental databases reviewed ERTaY
(UoAUW and SERIES) '
A Pairs of shear/shediexure monotonic and ?.,
cyclic tests used to inform pr@egraded :
backbone adjustments ——
- 8o = 1.2

Deformation, 4 (in/in)
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RC Core Wall Study: Hysteretic properties

Scope of Experimental Calibration 1209 [ Backbone for ACC Tower Shear Wallplaza leve)
, . VUIt—Monotonic/VUIt-Cyclic =1.08 -—— gft::nfa:;ﬁonOIMC
A Two experimental databases reviewed o
(UoAUW and SERIES) ]
A Pairs of shear/shedtexure monotonic and ;
cyclic tests used to inform prgegraded :
backbone adjustments ——
A Representative tests used for cyclic B P

calibration with thePinchingdmaterial ol R B
(Lowes et al. 2003) Defomation. (/)
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Circular Tower Column Study: Shear Strength

NEES ACI 369 Circular Column
Database

1.36 - 2.49

Property

a/d (Shear Span -to-Depth ratio)

1.21-1.75

ACC Building Columns

28 - #11 (PLAZA)

For reinforeement

= Bee concrede colvmn tohodile
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Circular Tower Column Study: Backbone

A Numerous backbone models considered

A Calibrated backbones compared with most representative circular column tests
A Much better agreement than Type 3 curve in ASGE31
ACI 369 Circular Column Database: ID 13 ACI 369 Circular Column Database: ID 19 ACI 369 Circular Column Database: ID 20
60 60 50
/l/,/’
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Horizontal Drift Ratio

2025 SEAOCCONVENTION B SAN DIEGO 11



Circular Tower Column Study: Cyclic properties

A Cyclic properties were estimated using

representative column tests
A Pinchingdmaterial model was used for calibration

In OpenSees

Column Properties Test Data ACC Columns
Col 13 Col 19 Col 20 Story 1 Story 2 Story 3

Shear spanto depth | 4 54 1.39 2.02 117 1.56 1.29
ratio, a/d
Transverse
reinforcement ratio 0.0021 0.0014 0.0014 0.0017 0.0018 0.0019
o8 I NBFX
Transverse
reinforcement ratio 0.0097 0.0065 0.0065 0.0077 0.0082 0.0087
08 @21f,dzyS3
Longitudinal
reinforcement ratio, 0.041 0.041 0.041 0.039 0.040 0.041

]
Axial load ratio,
PI(Fc*A) 0.126 0.115 0.115 0.114 0.113 0.110
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Overview

How can we take a
closer look at the

ACC Building?
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A
A
A

Nonlinear Modeling in OpenSees

A Modeling progression
A Subgrade modeling
A Model variations
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Overv

OpenSeesModeling

Tower Only

Tower plus
Subgrade
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OpenSeesModeling: Core Walls

A Core walls modeled using MVLED elementsKolozvarket al. 2021)
A Out-of-plane resistance not relied upon (0.029El

Shear Spring

Macro Fiber
(Flexure) 5

MVLEM -3D element
(Kolozvariet al. 2021)
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(a) MVLEM-3D elements in plan (Tower levels)

(b) Varying reinforcement and thickness for flexural fibers
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Plan view of wall section (Tower levels)
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OpenSeesModeling: Coupling Beams

A ACC coupling beams doav aspect ratio(0.6 to 1.5) withsignificant transverse reinforcemertt , ~ 1.9%)

Nonlinear shear behavior follows ASCE281up to rotation at peak strength.

Coupling beams use modeling approach by Terzikaihazvar(2020) andlrauberget al. (2019)

A
A Deformation at residual strength increased based on test data synthesis by Eom et al. (2022)
A
A

Hysteretic properties based on testing by Naish et al. (2013) and cyclic calibrafiaulbgrget al. (2019)

- # - .
(‘# TR Sanhs Arian Coupling Beam Backbones
At

| f 8-*11 x 160" 1.2
H
! SNy
5 - lr : Proposed limit of 0.035 radians
IR ' 5 ! T on beams with conventional
L LN o reinforcementand p, > 0.35%
P 4 S ) 5 08 0.017 0.023 (Eom et al. 2022)
0 [
% R ke ] =
Wav vl » By E 06
k] - 'ﬂ/’hfg. onjy.' o =
1 T~#4@12"0.c. "5
(Lyp) - c 04 \
oo S T
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+— — ‘ [J £ o 0.
L i i
3 . . # 1 x lGto
) i 1 0e
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—8— ASCE 41 —4— Adjusted post-peak slope
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Shear hinge

. Elastic

n Elastic .
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Elastic Section
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Nonlinear shear hinge

Terzic andKolozvari(2019)



OpenSeesModeling: Tower Framing

A Perimeter tower framing modeled using rigid offset to capture large arch beam depths
A Nonlinear shear behavior based on Circular Column Study

Perimeter arch beams modeled as elastic

Node (with rigid offsets)
Diagonal pT Girder =\ A\ —
lo-Tb-s ' §  TFB-L8-9-S-Pa | E)[LLS-Q-Pa-N " TFB-L8-¢

| TFc-Lg-9-s'

IR 7.9.PaNa

Perimeter columns modeled as elastic

Column nonlinear shear behavior placed
(with rigid offsets inside of arch beam)

at top of column below arch beam
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OpenSeesModeling: PT Girders

A Large diagonal PT girders act as outriggers from core to perimeter frame (tower only)

PT Cross Beam at Corner Columns
(detail Z-S24a)

®il. @end domn -

o . O
Diagonal PTGirde <

Columns

Typical Tower Level

<1 60”7 -
Level 3and 7
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OpenSeesModeling: Subgrade Walls

A Subgrade basement walls modeled as elastic
NI y3IS FTNRY

Az ffa

A Elastic behavior verified at B&EE
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OpenSeesModeling: Subgrade Soil Springs

r

A Soil springs included on the perimeter of uphill walls (Based on previous SSI work in 2019)

r

A Elastic (Baseline) and nonlinear spring cases analyzed

r

stiffness/strength discretized into tributary wall node locations (not shown)

A Total
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4 r: “_-i%_i___
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OpenSeesModeling: Transfer Girder

A Large builiup steel section embedded in lightly reinforced concrete beam (Plaza level)
A Transfers loads from circular tower columns to steel basement column layout
A Modeled as elastic with steel girder properties only

= T T __——.—-5—-'0——'”7 St e T
| 3 s os gy o
! -+ ooy e el
i 1 ; ,
i T [

ar AN i ! HRAR LA LILILAL S Il ! i s | L 1 - Concrete
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OpenSeesModeling: Transfer Girder

>
_ege B 125 for Mfe;'c-’.lng of col, bars_fo. box .gfrd.er b

Searr FBE on wes? girder only. P
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Dofied hhe indicates
Zorereds oof fine . .
i’ /—

. \ Sce Secd. - 54 ;-
© ® O IR NN PEENC \
) I , _ Bi 32)6&3%}':7

Circular tower RC colu

1=
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N

-
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\\ e | ] Sqaerﬂ 9—54/ 1 ?;emo-si* = i\ perp-se? Dt D54 et T_ransfer
>l b : ‘ / | - S . girder

(Only Plaza Level to Level C shown) |+ = = | N T\ i
[1] ' éeg s:-ca_;ﬁ 3-:%{44—#' i -\ o K
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- - e | o | S W | | Iripetodt \ Steel

. Bera oo,
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t i AT T e b e fe wail
I See pikin N
w5 | S
| i '

\ Steel column embedded in

Subgrade slab beam
basement wall

(not shown in drawing)

Walls connected to girder via
shear studs
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Aa{AYLX S¢

RC column
element

Level A ------

Level B ------

)
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OpenSeesModeling: Transfer Girder

GNF yaFTFSNI IANRSNI FaadzySa O2ydAydz2 dza

80 525 for welding of col, bars..fo. box girder be

Beorr PBS on wes? girder only.

\

Sec Sec’ 8-5i4

or we/a'l'rzy of 5;:;5'

to botom Sf girder

\ L | :‘: .’”‘:'IK' N
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T ¢ onc e te woll
See plan

Basement wall element

!
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)

WONOKD

=] Det. G-5/
r ﬁ’-&"" Jen)

{

Steel
column

["Sconcrete wolt
below girder
See plon .

N\

f

rigid offset

{
O -
Y Steel column

element

Sub-grade slab beam

element

Transfer girder elements are elastic and consider the steel plate section only

Sub-grade steel columns have rigid offsets at plaza level to represent transfer
girder depth

Lower levels (Level A and below) model sub-grade frames as centerline
elements



OpenSeesModeling: Transfer Girder

Circular tower RC colu

(Only Plaza Level to Level C shown)

} i e e i
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OpenSeesModeling (Verification Example)

AGOELIX AOAGE¢ OSNEAZ2Y 2F GNIYATFSNI IANRSNI dz&AaSR (2
A Uplift springs and moment releases added to model corner shear heads and transfer girder gaps

B T 1] i ) | | 1 : !
i Ipde ] I I

: Lt et

Corner transfer girder cross * Note: Vertical direction of . T EH\’[ 7N o

section {onedirection] ” schematic is to show connectivity e o F S 2951 1 TF_I_I_{-?—SL_ — %'{:‘:T
p— 54" — inci ; SEwEE rm T i AT a98akfing T
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T T R SRHE TR TN - L I Y i | | Symmetrical about this
L 11721 ll L ‘i\l'lfi ;?};ﬁhl—-“ﬁtlﬁvb £k ”E II 1ol il ! i i

il

= Trans. girder element

G

36’ ‘ : = T — column
T i ] ! [T . -
727 ] L F . | I 'lr - — e
JL 777 = Rigid element | o T T Tk
I | : i i i i | | :i .
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1 | Layer 4
@‘ = Moment release (zerolength) : :
| |
TC =Tension/Comp. spring : : Layer 3
(zeroLength) I 1
: 1 |
O =Rigiddia. node (ID = 1) ] |
O Layer 2
O =layer2node (ID=2)
O =layer 3 node (ID =3) TC TC
Layer 1 (Rigid
/\ =layer 4 node (ID = 4) ; . Diaphragm)
1 | | |
I I I I I
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Overview

How can we take a
closer look at the

ACC Building?
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Nonlinear Analysis

A

A
A
A
A

Acceptance criteria

Ground motions

FEMA P695 parameter studies
Primary results

Additional studies and analysis
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Nonlinear Analysis: Acceptance Criteria

Primary Objective: Estimate the probability of collapse at the BSE -C (975-yr intensity)

Collapse Definition (Unacceptable Response):

A Sidesway instability

A Loss of vertical load carrying capacity (LV
A Analysis fails to converge

A Loads on forceontrolled element(s) exceeds capacity Verified via posprocessing@penSees2019 Perform3D)

;FLC) Conservatively taken as a 2% drift ratio threshold

Method: z5- T Z XT * (5 KU O «JKE~ ~ Z

A P695 represents accepted concepts for IDA and collapse assessment (uncertainty, spectral shape)
A Original acceptance criteria developed for an entire design space broke into performance groups
A.Sald 9alGdAYlI OGS a2 RGimiaMo the@venagp ofa paBmance groe)

Al 2yaSNDI G§AGS a2 R S(birildr totthe warsthpenfomEdBn a Yerfermzance group)

Additional Analysis Methods:
A Nonlinear Static (Pushover) and Dynamic (NLRHA) at th€ BSE
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Nonlinear Analysis: Ground Motions

Intensity Measure at BSE-C:
A Sa(T=0.75s) = 1.09g

Site-Specific Set:
A From 2019 study (Part I)

Primary GMs for collapse assessment

Run as 22 horizontal pairs (each
orientation)

Spectrally matched to UHS

> > >

>\

P695 Parametric Sets:

A P695 FafField Set (22 pairs)

A Conditional Mean Spectrum set
(T*=0.75s6 =1.08, M = 7.6, R =12 km)
A CMS set has 40 GMs total

CONVENTION B SAN DIEGO

BSEC, H1

2.5

Spectral Acceleration [g]

25

Spectral Acceleration [g]

BSEC, H2

——RSN28_PARKF_C12_H2
——RSN138_BOSAS_BOS_H2
——RSN827_CAPEMEND_FOR_H?|
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Nonlinear Analysis: P695 Parameter Studies

Key Parameters for P695 Fragility Adjustment

A Median collapse intensity £S)
A Total system dispersion {59

=

A Spectral Shape Factor (SSF) 09 RTR only
A Adjusted median capacity ¢§ .9 08 [ —mm-e- Total Dispersion
0.7

=
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P[Collapse | IM]
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b
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Nonlinear Analysis: P695 Parameter Studies

Key Parameters for P695 Fragility Adjustment

A Median collapse intensity £S)
A Total system dispersion {59 1

A Spectral Shape Factor (SSF) 09
A Adjusted median capacity ¢§ .9 08

----- Total Dispersion

= Scale Median by 55F

RTR only

o T

shape

Adjust for spectral

0.5
0.4

P[Collapse | IM]

0.3
0.2
0.1
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1 15
IM = Sa(T) [g]

Increased dispersion
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Nonlinear Analysis: P695 Parameter Studies

Record to Record Uncertainty (Big)
Atcop fAYAIKINONDPAOMKASR 2y RdzO( At A’F&lyresultis from a full IDA on a

A Spectrally matched BSErecords A <0.20 tower only model
A P695 Fafield Set A 0.25t00.30
A CMS ground motions A 0.25

A We select = 0.3

Total System Dispersion (Brqy)

A Additional uncertainty sources consider single building analysis (as opposed to a design space)
A We select ;= 0.4

Bror = \/ﬁ}%m +P5r + BiptBup, T N @atdp F
(0.3) (0.1) (0.2) (0.1)

CONVENTION B SAN DIEGO



Nonlinear Analysis: P695 Parameter Studies

Spectral Shape Factor(SSF)

A Three methods considered using underlying techniques behind P695

A Ductility (pushover) Method A 1.12t01.30
A Epsilon Regression (P695 Set) A 1.08to1.27
A CMS versus UHS Ground Motions A 1.20t0 1.30

A We selectSSF = 1.15

Ductility Method Epsilon Regression

15
b o _
: o BT
50.5— 5 O 5% g _—
v o %ﬁzg// 1
g o ©
" Ab=1 1" -
| ] _T — 4‘LNL&W]=ﬁ0+ﬁﬁ :
i SSF: exp [ﬁl (8(; (T) —& (T')..'c’lw‘l.’_s )] . ‘ | ] | o) | ‘ | |
(')}_eﬂ (;,u 25 2 45 4 05 0 05 1 15 2 25
¢, [T=0.75]

Roof Displacement
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CMS vs. UHS GMs

T*=0.75s

10

[y

©
s

Spectral acceleration [g]

Uniform hazard spectrum (975 yr RP)
CMS

= = CMS fo¢

Selected ground motions

0.01
0.01

0.1 1 10
Period [s]
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Nonlinear Analysis Results

ASCE 4117 Core Only2019 inputs)

Coupling beams reach peak
strength, but do not fail prior
to 1t story shear failure
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*1stMode Pushover in Nortdsouth Direction
at last point of pushover
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Normalized Base Shear, V/W [-]
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ASCE 4117 Core Only2019 inputs)

Nonlinear Analysis Results

o

Coupling beams reach peak
strength, but do not fail prior

to 1t story shear failure

o
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Roof Displacement [in]

o o o
~ © ©
T

o
o
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*1stMode Pushover in Nortdsouth Direction
at last point of pushover

Reinforcement (tension) Shear Behavior

-

Coupling Beam (shear)

Concrete (compression)

.

Gravity Column (shear)

Best Estimate Tower Only Model

o

1. Coupling beams fail
2. Flexural yielding (short wall)

3. First wall reaches peak shear
4. 29 story column and wall peak

5. 24 story column and wall fail
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Model Variation

Nonlinear versus Elastic Flexure:

Nonlinear Analysis Results
Tower Only Models

‘P[C|975yr] ‘ NL RHA ‘ Pushover

Baseline (v.2.7.1)

4%

Pass

Pass

CONVENTION B SAN DIEGO

A Baseline model returned P[C|975yr] = 4%
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Model Variation

Nonlinear versus Elastic Flexure:

Nonlinear Analysis Results
Tower Only Models

‘P[C|975yr] ‘ NL RHA ‘ Pushover

Baseline (v.2.7.1)

4%

Pass

Pass

Worst-case elasticflexure (v.2.7.2)

Pass

Pass

CONVENTION B SAN DIEGO

A Baseline model returned P[C|975yr] = 4%

A Enforcing elastic flexure resulted in the worst tower
only performance with SSF = 1.15 angd= 0.4
(P[C|975yr = 11%)
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Model Variation

Nonlinear Analysis Results
Tower Only Models

‘P[C|975yr] ‘ NL RHA ‘ Pushover

Nonlinear versus Elastic Flexure:

Baseline (v.2.7.1) 4% Pass Pass
Worst-case elasticflexure (v.2.7.2) Pass Pass
Fixed versus Pinned Gravity Column Bases: --

Baseline (v.2.7.1) 4% Pass Pass
Pinned-base gravity columns (v.2.7.5) 8% Pass Pass

CONVENTION B SAN DIEGO

A
A

Baseline model returned P[C|975yr] = 4%

Enforcing elastic flexure resulted in the worst tower
only performance with SSF = 1.15 angd= 0.4
(P[C|975yr = 11%)

Pinned column bases increased P[C|975yr] to 8%
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Nonlinear Analysis Results

Tower Only Models

Model Variation ‘P[C|975yr] ‘ NL RHA ‘ Pushover

CONVENTION B SAN DIEGO

Nonlinear versus Elastic Flexure: A
Baseline (v.2.7.1) 4% Pass Pass .
Worst-case elasticflexure (v.2.7.2) Pass Pass A
Fixed versus Pinned Gravity Column Bases:

Baseline (v.2.7.1) 4% Pass Pass

Pinned-base gravity columns (v.2.7.5) 8% Pass Pass

Spectral Shape for Baseline (v.2.7.1, NL flexure): A
Spectral Shape Factor = 1.0 (no be nefit) 9% Pass Pass .
Spectral Shape Factor=1.1 5% Pass Pass A
Spectral Shape Factor =1.15 (baseline) 4% Pass Pass

Spectral Shape Factor=1.2 3% Pass Pass

Spectral Shape Factor=1.3 2% Pass Pass

Baseline model returned P[C|975yr] = 4%

Enforcing elastic flexure resulted in the worst tower
only performance with SSF = 1.15 angd= 0.4
(P[C|975yr = 11%)

Pinned column bases increased P[C|975yr] to 8%

Removing all benefit for spectral shape adjustment
(SSF = 1.0) increased P[C|975yr] to 9%
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Nonlinear Analysis Results
Tower Only Models

Model Variation ‘P[C|975yr] ‘ NL RHA ‘ Pushover

Nonlinear versus Elastic Flexure: A Baseline model returned P[C|975yr] = 4%

Baseline (v.2.7.1) 4% Pass Pass . . . .

Worst_case elastic flexure (v.2.7.2) Pass Pass A Enforcing elastic flexure resulted in the worst tower
JFixed versus Pinned Gravity Column Bases: -- -- -- 0n|y performance W|th SSF = 115 ar}g.r: 04

Baseline (v.2.7.1) 4% Pass Pass (P[C|975yr — 11%)

Pinned-base gravity columns (v.2.7.5) 8% Pass Pass }

Spectral Shape for Baseline (v.2.7.1, NL flexure): A Pinned column bases increased P[C|975yr] to 8%
Spectral Shape Factor = 1.0 (no be nefit) 9% Pass Pass , . . .

Spectral Shape Factor = 1.1 5% pass pass A Removing all benefit for spectral shape adjustment
Spectral Shape Factor =1.15 (baseline) 4% Pass Pass (SSF = 10) increased P[C|975yr] to 9%

Spectral Shape Factor=1.2 3% Pass Pass . L. .

Spectral Shape Factor— 1.3 2% Pass Pass A Combining elastic flexure and SSF = 1.0 returned
Spectral Shape for Worst-Case (v.2.7.2, worst-case elastic flexure): - - - P[C|975y|’] - 14%

Spectral Shape Factor = 1.0 (no be nefit) Pass Pass

Spectral Shape Factor=1.05 Pass Pass

Spectral Shape Factor=1.1 9% Pass Pass

Spectral Shape Factor =1.15 (baseline) 7% Pass Pass
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Nonlinear Analysis Results
Tower Only Models

Model Variation ‘P[C|975yr] ‘ NL RHA ‘ Pushover

Nonlinear versus Elastic Flexure: A Baseline model returned P[C|975yr] = 4%

Baseline (v.2.7.1) 4% Pass Pass . . . .

Worst_case elastic flexure (v.2.7.2) Pass Pass A Enforcing elastic flexure resulted in the worst tower
JFixed versus Pinned Gravity Column Bases: -- -- -- 0n|y performance W|th SSF = 115 ar}g.r: 04

Baseline (v.2.7.1) 4% Pass Pass (P[C|975yr — 11%)

Pinned-base gravity columns (v.2.7.5) 8% Pass Pass }

Spectral Shape for Baseline (v.2.7.1, NL flexure): A Pinned column bases increased P[C|975yr] to 8%
Spectral Shape Factor = 1.0 (no be nefit) 9% Pass Pass , . . .

Spectral Shape Factor = 1.1 % Poes Poes A Removing all benefit for spectral shape adjustment
Spectral Shape Factor =1.15 (baseline) 4% Pass Pass (SSF = 10) increased P[C|975yr] to 9%

Spectral Shape Factor=1.2 3% Pass Pass . L. .

Spectral Shape Factor— 1.3 2% Pass Pass A Combining elastic flexure and SSF = 1.0 returned
Spectral Shape for Worst-Case (v.2.7.2, worst-case elastic flexure): - - - P[C|975y|’] - 14%

Spectral Shape Factor = 1.0 (no be nefit) Pass Pass . . )

Spectral Shape Factor = 1.05 pass pass A Baseline model returns P[C|975yr] > 10% whep,,>
Spectral Shape Factor=1.1 9% Pass Pass 05

Spectral Shape Factor =1.15 (baseline) 7% Pass Pass

|Effects of Uncertainties for Baseline (v.2.7.1, NL flexure): — — —

IBTO‘E' =0.30 1% Pass Pass

IBma| =0.40 (baseline) 4% Pass Pass

IBma| =0.50 9% Pass Pass

IBma| =0.60 Pass Pass

IBma| =0.70 Pass Pass

IBTO‘E' =0.80 Pass Pass
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Nonlinear Analysis Results
Tower plus Subgrade Models

Model Variation |P[C|975yr]| NL RHA ‘ Pushover

A Baseline model returned P[C|975yr] = 9@ficrease
from tower only)

A Nonlinear soil springs had minor effect on collapse
performance (mostly due to neoonvergence)
(P[C|975yr = 10.2%)

>\

Elastic flexure case was very close to 20% limit

>\

Adding explicit transfer girder detailing slightly
improved performance from baseline (P[C|975yr = 8%)
[Not shown in table]
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