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Bioma b Disefio Sismico basado en desempefio

Bioma by The Velopers

Métodos Prescriptivos

0 Metodologias de Disefio de Disefio REP-2021/ASCE SEI 7

I Fuerza Lateral Equivalente I

: Analisis Modal Espectral I

Reduccion de Fuerza Elastica

C Sistema Estructural Prescrito
C Premisa de Ductilidad
C No apto para Edificios Flexibles

——— LTHA, NLTHA |
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Bioma b Disefio Sismico basado en desempefio

Metodologias de Disefio de Disefio REP-2021/LATBSDC(2020)
Bioma by The Velopers

Analisis Modal Espectral
Servicio i- SLE (43 afios)

PBD

Performance Based Design
Disefio Basado en Desempefio

| NLTHA
| Strength i- MCE (2475 afios)

| PANEL DE REVISION EXTERNA | (Geotecnia, Ing. Sismica, Ing. Estructural)

Sistema Estructural Propuesto por el Disefiador

Estudio de Amenaza Sismica

Estudio Especifico de Sitio. Espectros SLE (43 afios) y MCE (2475 afios)
11 pares de Sefales/calibradas/escaladas

Evaluacién de D/C para SLE (43 afios) y MCE (2475 afios)
Confinamiento basado en evaluacion de deformacién

) O O O O O
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Bioma b Disefio Sismico basado en desempefio LV B

REP202% DSPB: DOCUMENTOS/NORMAS/CODIGOS

ural Design Counc “n

AN ALTERNATIVE PROCEDURE FOR An ACI

SEISMIC ANALYSIS AND DESIGN OF

TALL BUILDINGS LOCATED IN THE Building Code Requirements
LOS ANGELES REGION for Structural Concrete

2020 Edition _ (ACI 318-19)

June 24,2020

Bioma by The Velopers

Commentary on

Building Code Requirements
for Structural Concrete

(ACI 318R-19)

&
00
%
O
<

i '™ American Concrete Institute
£ o
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Bioma b Disefio Sismico basado en desempefio LV oEE

. Muro-pdrtico Mwa do Cate + ‘@ioigatr€ + Aout i
DIOMa D C C10PE
N

Sistema Estructural para Edificios Flexibles
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Bioma b Disefio Sismico basado en desempefio
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Bioma by The Velopers

BIOMA

OWNER:

UBICACION:

ARCHITECT:
STRUCTURAL ENGINEER:

GEOTECHNICAL ENGINEER:

PEER REVIEW PANEL

oFoleYeroFole

Structural:

g WIND TUNNEL TESTING:

(; Altura del Edificio:
C Relacién de Esbeltéz:

g Area de Construccion:

GEOTECHINICAL CONSULTANT:

Geotechnical and Seismic:

THE VELOPER GROUP

Costa del Este, Panama.

MALLOL

Ing. OM RAMIREZ & Asociados, S.A
TECNILAB, S.A.

Juan D. Jaramillo - RDC
Cesar Sierra - RDC

Luis Alfaro, Francisco Grajales
Andrew Whittaker

RWDI, Guelph, Canada.

265m + 17m (5 Sotanos)
H/B = 16

120,000 m2.
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General plan dimensions
000 -700

-100to -500 Podium Level

Bioma by The Velopers
Typical Basement Level
138 m

45m

Level 700 6600

14m

267
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Bioma b Disefio Sismico basado en desempefio LV B

North.and West Elevation
Bioma by The Velopers

E

L

Podium

Basement
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Bloma D e 2l0PE
T-5 T-3
\ - - - -
Fill
Organic Clay
z — eathered Rock
g bess
CRiE 3 354 Hard Rock
=} rees

mMRELLENO
BARCILLA ORGANICA (LAMA)
mROCA METEORIZADA

et > E9 4 GROCA SANA
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Bioma b Disefio Sismico basado en desempefio

Bioma by The Velopers

CM=
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Gravity loads (ASCE/SEI-7)
Live Load
Live Loads %%M w Table

Boiler Raoom. 1436
Elevatar Machine Egara, 7.18 cat
Fan Boom, 718
Teausommer Boom. 9,58
Apastments (Residential) 192 ;
Office Usze 240 £.90
Lobbies 4.79
Balconizs 479
Pool Booms 3.59
Comidars, 479 :
Passenger Vehicules Parking Zones, 1.92 1335 4-1
Gumaasinms, 4.79
Eublis Bonms 4.79
Ranf 0.56 ;
Staits 479 133 (Stais Tzeads)
Storage Areas (deposits and small warehouses) 6.00 -

: ) 479

Dead Load
T T D
Ceiling 023
Infernal Partitions (6" CMU) 2.54
Internal Light Wall 1.00
Flocrng 1.76
Services 045
Others, 0.20
Gardens Variable Weight
Water Tanks 16.20
Pools 14.70
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Bioma b Disefio Sismico basado en desempefio

Bioma by The Velopers Basic Wind Velocity

Caribbean Sea

Vo s andnr
(82rn1/s3)

Pacific Ocean : t
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Bioma by The Velopers Preliminary  Sizing

¢ Adequate cross section of vertical elements to:

C Control Axial Stress in vertical elements: Pu/ Ag'cO 0. 30 f
C Control of relative axial deformation of vertical elements

C Adequate lateral stiffness/strength to control Wind-induced vibrations
and to sustain wind induced forces.

C ASCE/SEI 7 - Method 2

C Adequate lateral stiffness, Strength, and ductility to outperform during
seismic events

C RSA at Service Level Earthquake (SLE-43 years)
C Capacity
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Bioma b Disefio Sismico basado en desempefio

nioma b - Velone Lateral Stiffness Solutions
fuse
)
N

Concrete
core wall

; Articulac_ién
L L L % - de trabajo

X T c
s Z Concrete Post-

gravity tensioned
columns flat plate
Outrigger System
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Lateral

Stiffness Solutions

6500
6000
5500
3000
4500
4000
3500

3000

Floor Level

2500

2000

1500

1000

500
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Lateral Wind drift
addinginoutri gge
at different locations

Story drift - Wind in Y direction

Lateral Wind drift
per architectural
layout

30 100 130 200 250 300 350 400 430 500
Story Drift, L/A
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Bioma b Disefio Sismico basado en desempefio LV oEE

Bioma b e Velope Preliminary wind -induced vibration analysis

N
Estimated vibrational response
G. SOLARI ASCE 108
EEE

0 f O 26mili-g
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Bioma b Disefio Sismico basado en desempefio LV oEE

Bioma b = Valone Preliminary  Seismic/Wind  Framing

Ty
13 ¥
EEE]

Steel truss Outriggers
W14 A992

AT
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Bioma b Disefio Sismico basado en desempefio LV oEE

nioma b - Velone Preliminary  sizing of the core Shear walls

] THICKNESS e = 0.80
[ THICKNESS o = 0.70
[ THICKNESS 8 = 0.50
[] THICKNESS e = 0.40
[ THICKNESS e = 1.20

Wall properties

Specified concrete strength

il
S
¥
PEE
£
£

swa
sw.
sw-20
SW.

Gl Shear Walls
3BVpMpas Q0 Mpa 70 Mp a

¢ Columns

28/ pMp'a= O4Mfipa 84 Mp a

LHH
IO AT

7] THICKNESS ¢ = 04
[ ] THICKNESS 0 = 0.
[ THICKNESS 0 =
16/03/2024 et
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LATBSDC (2020) Expected Material Strength

Table 2. Expected Material Strengths

Material Expected strength
. . Expected Yield Expected Ultimate
Reinforcing Steel Strength, fe, ksi Strength, fre, ksi

A615 Grade 60 70 106

A615 Grade 75 82 114

AT06 Grade 60 69 95

A706 Grade 80 85 112

AT06 Grade 100 105 To be determined based on tests

and documented substantiations

Structural Steel***
Hot-rolled structural shapes and bars

ASTM A36/A36M 155" 124"
ASTM A572/A572M Grade 50 L1f 1L1f
ASTM A913/A913M Grade 50, 60, 65 or 70 L1f L1fi
ASTM A992/A992M 1L1f 11f;
Plates
ASTM A36/A36M 135 127
ASTM A572/A572M Grade 50, 55 1L1f 127,
Concrete See=1.3f"%
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Element Specified /expected Concrete Strength  properties

fcé= 1 .c3(EATBSDC, 2020)

Specified Expect Specified Expect Specified Expect
compressive| compressive compressive| compressive compressive| compressive
Element Floor strei:\gth fic stre:gth fce Element Floor strength f'c | strength f'ce Bziiei pleo] strength f'c | strength f'ce
2
2 (kgfflem® | (kgflcm?) (kgflem®) | (kgffe?)

{katleny B8 B et N-500@N 200D 840 1092 N-500@N00h 700 910

N300 @ N 60 810 105 Tower [N2000@N30d0 700 910
T o 10300 o columns [N 3000 @ N40d0 630 819 CIEJ":JS : ggggg E ié g g‘s‘g 1801%2

Typel [N4000@N 4440 560 728

Type 5
N 1800 @ N 2300 840 1092 N 4400 @ N 6200 350 255 ype z ﬁggg z ﬁc g 232 16%972
Walls N 2300 @ N 2500 700 910 N -500 @ N 210D 840 1092 N4400@NEaj0 3% %55
N 2500 @ N380p 630 819 Tower [N2100@N30d0 700 910 N -500 @ N 70 700 910
N 3800 @ N 4300 840 1092 columns |N3000@N 4000 630 819 Tower [N700@N 210D 630 819
N 4300 @ N 5100 490 637 Type2 |N4000 @N41do 840 1092 columns [N 2100@ N 3040 560 728
N 5100 @ N 6240 350 455 N 4100 @ N 4490 560 728 Type 6 [N3000@ N 4440 490 637
Podium columng N 4400 @ N 6390 350 455 N 4400 @ N 6200 350 455
Type 1 N-500@N709 350 455 N-500 @ N 120D 840 1092 N-500@N70p 700 910
Podium columns N1200@N 2040 630 819 N700@N200D 630 819
Type 2 N -500 @ N 70! 560 728 cszr:s N 2000 @ N 3000 560 728 Tower IN200@N21d0 840 1002
— N 3000 @ N 4000 490 637 | N 2100 @ N 3040 560 728
Podium columng N -500 @ N 20! 840 1092 Type 3 N4000@ N 4ado 420 16 columns TS @N4odo 4% 537
Type 3 N 200 @ N 600 350 455 N2400 @ N 6300 350 755 Type 7 N4000 @ N41G0 840 1092
Podium columng N -500 @ N 20! 700 910 N -500 @ N 00! 700 910 N 4100 @ N 4400 490 637
Type 4 N 200 @ N 600 350 455 NOOO@N70d 630 819 N 4400 @ N 63d0 350 455
T

coﬁjv:r:s N 700 @ N 120 560 728

Type 4 [N1200@N3000 490 637

YPES N300 @ N44do 420 546

N 4400 @ N 6200 350 455
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Bioma b = Valone Checking Axial Shorthening
THE AXIAL SHORTENING
e ™o ] | | ]I | [ ] (]
. 600 | . ‘ i . } T-17 T-18
N SW-1 SW-2
e HLLE 6000 | ‘ { J
e 13 -SW 'l_ — — O J C—1 — I I
= SIr LA 5500 T-13 T-14
e T§ .SW
T6-SW 5000
— T8 -SW
== == Limit 4500 r i
- A i 0 0 10 J
T 4000 :
2z
l s T3 T-4 T-5 T-6 T-7 T-8 T-9 T-10
3000
' e A Increase column cross section
200 A Increasef’.
' 1500 A Increase amount of longitudinal Reinforcement, }
E - A Increase both f'c and }
; A Add structural steel core to column section
H 500
L/A E 0

1000 900 800 700 600 500 4‘0 30002000 100 0
'
=500
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Bioma by The Velopers Climate study and WTT

Costa del Este
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b e Velope Basic Wind Velocity and directionality

N

N ) 3590 0 2 %
. By . )
Common Wind< .7 AR Design Wind
Km/hr 0 o7 ) km/hr
2 aHH/ o
280 Qi X 80
& Zaaullf
260 i [ 100
250 g 10
20 120
20 »
w0
o 1% i 210 150
EEEE i 19
3 160
l 140
115 k
- 5 km/hr (72 mpl').\
== au-ymw
S - 100
H
H
v 80
2
£
2 6
40
20
0 | il
1 10 100 1000 10000

Mean Recurrence Interval (years)

——Predicted Wind Speed @ REP-2014 Wind Speed
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Experimental Wind  Vibration Response (WTT)

as
1
— 1 5% Damping
30 4—
— 2 0% Damping
Fos
£
5 RWDI Office
20 :
E
= I1SO Office
g - L~
i 15 | RWDI Residential
3 / /,
a
= M ISO Residential
0 S ol
= ___.—-—-""'———_...—-'"
___———__—-"'_—-—_-
5

o
e 1‘,@\*“‘& 3‘,&“& &wz‘,a“‘f*‘-@ R et \Q-tef \‘;.a"‘% ep-t@‘g et =

Typical Time Between Occurrences
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Bioma by The Velopers Dtructural Wind Loads and Force Combination Rules

Table 1: Summary of Predicted Peak Overall Structural Wind Loads Table 3: Wind Load Combination Factors
Recommended Wind Load Combination Factors for Simultaneous Application
Moments Shears o= of Loads in Table 2
Combination i

My(N'm) MX {N'm] MZ(N'm) FX(N, X Forces Y Forces Torsion
(Fx) (Fy) (Mz)

7.52E+08 ‘ 2.79E+09 T61E+07 5.25E+06 1.82E+07 « | +90% +30% +50%
2 | +90% +30% -30%

Table 2: Effective Static Floor-by-Floor Wind Loads 3 | +90% -40% +50%
4 | +90% -40% -30%

Height (m) Above p

Flaor Level g . (i :o v F) o M 5 I 100% +40% +60%

evel 6 -100% +40% -30%

6200 2477 73400 312000 \ 641000 7 | “1o0% 30% +e0%

8 | -100% -30% -30%

6100 24055 180400 732700 ‘ 2006000 0 | =T e o

6000 2358 162500 550600 ‘ 2012000 10 | +30% +80% -30%

1 | +45% -100% +45%

5900 23115 178000 625200 ‘ 2336000

12 | +45% -100% -30%

5800 22575 121500 472000 ‘ 1320000 13 | 45% +90% +50%

5700 22205 179300 754500 ‘ 2704000 14 | 5% #90% =30%

15 | -30% -100% +45%

5600 217.85 123000 462500 ‘ 1839000 = | = s o

5500 21435 114500 433000 ‘ 1729000 17 | +30% +50% +100%

18 | +35% +35% -90%

5400 21085 112500 423600 ‘ 1707000

19 | +30% -30% +100%

5300 207.35 110500 414100 ‘ 1682000 20 | +35% 35% _90%

5200 20385 108500 404800 ‘ 1658000 z | o 0% +100%

2 | -50% +35% -90%

5100 200.35 106600 395400 ‘ 1632000 = | o o P

5000 196.85 104500 386300 ‘ 1608000 2 | -50% -35% -90%
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Bioma by The Velopers Seismic Analysis and Design Procedure (LATBSDC, 2020)

C Capacity Design - Classification of Structural Actions
C Groundmotion Characterization

C Modelling Req’s and Evaluation at SLE (43 years)

C Modelling Req’s and Evaluation at MCE (2475 years)
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Classification

of Structural

Actions (LATBSDC, 2020)

Cédigo
Modélo

>

Deformation-controlled actions

fAction expected to undergo nonlinear

behavior, and which is evaluated for its ability

to sustain such behavioro

G

fiction not expected to undergo nonlinear
behavior, and which is evaluated on the basis

Force-controlled actions

of its available strengtho

Q

Critical (failure likely to
lead to partial or total
structural collapse)

Ordinary (failure unlikely to
lead to structural collapse)

B . Deformation Forced controlled
Component Seismic action — =
Controlled Critical Ordinary
Structural Walls Flexure (in P-M-M) X
Shear X
Flexure (in P-M-M) X
Columns Shear X
. Flexure (in P-M-M) X
Outrriggers Columns Shear X
Beams Flexure X
Shear X
. Flexure X
trri rs Beam
Outrriggers Beams Shear X
Below Grade Perimeter Axial X
Retaining Wall Shear X
9 Flexure X
Typical (non transfer Axial X
slab) Diaphragms Shear X
phrag Flexure X
Diaphragms with Major Axial X
Shear Transfer Shear X
Flexure X
Vertical Element-to Bearing X
Diaphragm-Connection Shear Transfer X
phrag (Shear Friction)
All drag (collector) Compression X
members Tension X
Cantilevers Flexure X
Shear X
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Groundmotion characterization

79°360"

bfehsisisey

JiT1TITITIT 71797179

i Fikidihiki

i/
ERTkiI

— Geclogical faults
‘Distance to fault

Pedro Miguel Fouilt

799360
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Bioma b o Velope Seismic Hazard b REP 2021 43 yr
Localizacion Ss(43) S1(43) Localizacion Ss(43) S1(43)
2475 w Represa Gatln 0.22 0.11 Coronado 0.18 0.09
= - Represa Madden 0.59 0.23 David 0.7 0.16
¥ O %4 CMBRES ks prasyl Represa Cocoli
S h S Pl el Norte 0.55 0.16 El Real 045 0.1s
hcrocued ::_:_": Represa Cocoli Sur 0.51 0.18 El Valle 0.19 008
3 & _‘:.....\::%__-—-—'- * rec pac Aguadulce 0.18 0.08 Jaqué 0.54 0.25
- e —evw—m— Ailigandi 033 0.12 La Palma 035 0.15
4 e Almi 0.47 0.14 Las Tablas 0.24 0.1
i Bocas del Toro 0.4 0.12 Panami Paitilla 0.36 0.13
‘_ Boquete 0.65 0.15 Penonome 0.17 0.08
$ b Changuinola 0.46 0.13 Portobelo 0.36 0.12
S ; | Chepo 031 0.14 Puerto Armuclles 075 0.19
e iﬁi i / Chiriqui Grande 0.37 0.12 Puerto Obaldia 0.35 0.14
- : Figure 20. Spectral values for MCE level (2475-year) earthquake shaking, S, map. Chitré 0.19 0.09 Santiago 0.2 0.08
l Chorrera 027 0.1 Sond 0.23 0.1i
= Coldn 0.38 0.13 Tonosi 0.31 0.13
—— Valores Ss y S1 de para un periodo de retorno de 43 afos y 5% de amortiguamiento
= critico.
. Figure 22. Values of S, and S; for a 43-vear retwn period (Ref REPL2021).
Site mapped acceleration Parameters for MCE (2475  -year)
S¢= 0.96 S,=0.38
Site mapped acceleration parameters for SLE (43  -year)
et AN Ss= 0.36 $,=0.13

i
Figure 21. Spectral values for MCE level (2475-year) earthquake shaking. S; map.
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Bioma b Disefio Sismico basado en desempefio LV oEE

Bioma by The Velopers Site Dynamic properties
|aci — P
] Fourier Amplitude
] Spectra Relation H/V

1
1
1
Fotografia Ne 2.2.1: Sismégrafo digital empleado 00- I . — 1
1 5 1o 0 1
2l 1o Frecuencia | Hz) 0!
0.0
0 Rellenc 7=1.85
— 4
£
o
8 a0 Average shear
I g velocity distribution
o
o120
Roca mete y=2.00
Roca Sana =220
16.0
a 250 500 750 1000

Vi [m/'s|
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Bioma b Disefio Sismico basado en desempefio

Bioma b e Velope Groundmotion  characterization
Soil stiffness degradation (G/Gmax) and
damping (b) variation curves
0.0
\ 1500
el " Fill layer
—_— 5.0 el — 500
E ua
gs] oo ol - [ o
:,..:,‘ ] ] A 1500
EE E 0.0 ’
E (0 1000
l , o $ | —oe ' Organic clay
. = " 50 A - layer
200 + w
0 250 500 750 1000 - oo
V. [m/s| | —oe i Wheathered
T o rock layer
Resulting shear velocity profiles ) N - Lo
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Bioma b Disefio Sismico basado en desempefio

Groundmotion characterization

a alope
1.40

== Suelo Tipo D e
Suelo Tipo E,.,\r E
—— Espectro de Sitio

—— Suelo Tipo Daser

1.00
N Suelo Tipo B ysoe
—— Especiro de Sitio
. =

s
T
ey

B0 10.0 120
B.O 10,0 12

Site: Spectrumy, a=1125%"> Site® Spectrumr, a=5%"
Tr=48years s Tr=2475yearsrs
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Bioma by The Velopers Groundmotion Characterization
Scaling factors
Sismo Baht Batacicn I No Sefial Factores de amplificacién
e (£ Sefial X Sefial Y

El Centro May 19-1940 Array 09 6.90 13.0 1 1.19 0.94
Hector Mine Oct 16-1999 Amboy 7.13 59.8 9 1.01 1.11
Hector Mine Oct 16-1999 Hector 7.13 30.6 3 1.14 0.99
Chi-Chi Sep 20-1999 TCUOLT 762 76.2 1 0.78 1.44
Loma Prieta Oct 17-1989 SLAC 6.90 5R.6 5 1.4 0.81
Ridgecrest Jul 05-2019 CCC Lake 7.10 385 6 0.76 1.49
Amberley Nov 13-2016 Kaikoura 7.80 80.5 T 1.64 0.68
Kohe Ene 16-1995 Abeno 6.90 20.2 8 0.86 1.3
Landers Jun 28-1992 Yermo Fire 7.4 88.1 9 107 105
North Ridge Ene-17-1997 Old Ridge Route  6.90  25.8 10 0.74 1.52
South Napa Agu 24-2014 Lovall Valley 6.0 17.5 11 1.49 0.76

Selected set of 11 pairs of groundmotions
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Bioma b Disefio Sismico basado en desempefio

Groundmotion Characterization

Bloma b e Velope
0.5
— Espectro Sefial
- =+ Especiro de sfio
= 021
Q g
S 00
=
8
= -0.2
05 . - B
22a 0.0 200 40.0 &0.0 0.0 1020304050460 70809%0100
ZR Tiempo|s| T, [4]

— Especiio Sefal
==+ Epecino de sitio

<
]

Aceleracion [g)
o
o

oo 0.0 40.0 &0.0 0.01.0203040504607080%.0100
Tiempo|s| T, |4]
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Modelling Requirements

B O 2 O Table 3. Reinforced Concrete Stiffness Properties™
DIOMa D 0]0 P
Component | Service-Level Linear Models | MCERgr-Level Nonlinear Models
Axial Flexural Shear Axial Flexural Shear
Structural walls® (in-| 1.0E: 4, or
N i 0.75 Bty 0.75Ec; 04EcA: | 1.0Ecdg 0.35E.1; 0.2EcAg
Structural walls
s 2 5 = =
(out-of-plane) 025Ecly 0.25Eclg
Basement walls
{plasy 1.0EcAg 1.0E.]; 0.4EcAg 1.0EcAg 0.8E.1; 0.2E:Ag
Basement walls __ 0.25Ed, N . 0.25E.I, B
(out-of-plane)
oy Coupling beams ¢ ¢
e vurnh or without 1OEA; 0.07 (71') E.l, 0.4E.4, 1.0E.A, 0.07 (71-) E.l, 0.4E.A;
: fiamoual < 0.3E,1 < 03E,]
l = ; reinforcement =T e
Coupling beams (£ ) (_{ )
- with steel-fiber 1064y | O07\G)Ecle | 04Euy | 10Ba, | OO7\)Ecla | 04E.4,
—— reinforcement < 03E.l, =< 0.3E:l,
= Steel Couplin; £ £
, Sosel Coxpling LOEuts | 0.07(3)(BDer | 04Edwes | 10EA: | 007(7)(EDy | 0:4EAwes
Non-PT
g 0.5EAg 0.5EI; 0.4E.Ag | 0.25E.Ag 0.25EI; 0.1EAg
PT diaphragms 0.8EcAde 0.8, 04Ecde | 0.5Ecde 0.5El, 0.2EcAg
Beams 1.0E.Ag 0.5E0; 0.4F A, 1.0E.A4, 0.3E.1; 04E:A;
Columns 1.0EcAq 0.7EI; 0.4E.A4; | 1.0EcAg 0.7E-I; 0.4E.Ag
Mat (in-plane) 0.8Ecd; 0.8Ecl; 04EcAe | 0.5Ecdg 0.5E1, 0.4Ec4;
Mat* (out-of-plane) = 0.8E.1; - - 0.5E.1; -
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Bioma b Disefio Sismico basado en desempefio

Sarra s = Velope Modelling Requirements for SLE (43 years)

— tower core wall

Backstage: effect!

=

main backstay diaphragm

T IO PR TFFA

oo s { ==
S===1 i

R—

oo

tower core wall

(Ilustration from ATC-72)

ey - —
EREr: —
=2 ]
H = Main Backstage
l = Diaphragm
: e P/T Diaphragm
= i
L]/ e Retaining Wall R/C Diaphragm
Level (LS) 7: :7 {‘7
oomaterm [T L] e ——— Basemat
Example Configuration
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Bioma b Disefio Sismico basado en desempefio LV oEE

Bioma by The Velopers Modelling Requirements for SLE (43 years)

Table 5. Stiffness parameters for Upper Bound and Lower Bound Models

Stiffness Parameters UB LB
R/C Diaphragms at the podium and below
E. I, 0.35 0.10
E. A 0.14 0.04
PT Diaphragms at the podium and below
Ec. I 0.60 0.14
E. A 0.24 0.06

Figure: Stiffness parameters to be used in the backstay analysis (figure
taken from 2020 LATBSDC).
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Bioma b Disefio Sismico basado en desempefio

Bioma by The Velopers Modelling Requirements for SLE (43 years)

Platform Slab

Typical Tower Slab

siicois MERE Cf EAN
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Bioma b Disefio Sismico basado en desempefio

ara |5 = Valone Modelling Requirements for SLE (43 years)
For SLE: €. itical = 0'—\/2; <0.05 (H inmeters) =1.25%
N For MCER: ¢,,i10q1 = 0.025 < % < 0.05 (H inmeters) = 2.50%
Height of Roof Above Grade {m)
1] 100 200 300
0.08 L] 1 L] T 1 L]
E%-E o 0.05 4
[
l § 0.04 = Option 3 7]
: = § 0.03
s 5 MCEg
= 5 o.o02
3
£ oon SLE
000

1] 200 400 G600 B00 1000
Height of Roof Abowve Grade (ft)

Equivalent viscous damping versus building height ( Ref.LATBSDC -2020).
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Bioma b Disefio Sismico basado en desempefio LV oEE

ioma b - Velone Modelling Requirements for SLE (43 years)

. . SLE evaluation (43 years)
N Foundation Modelling Response Spectrum Analysis

I

o
o
o
o
3 'S
i
P
P
& oo
.
o \-"—ﬁ
i 2 m—
oy -
BEE: :
e Lo Lo ;2w an so e o L s
3 Pesica (re0)

! 0 = I

>

y " 1 U .
o I " I il 4 MCE evaluation (2475 years)

Nonlinear Time-history analysis

Ty

(a) Complete system (b) Fixed-base model
(SSI neglected)
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Performance Evaluation

1.00

Suelo Tipo Dager
Suelo Tipo B ysck
— Espectro de Sitio

40
T, [s]

(a) Response Spectrum Analysis
1.0D + Lexp + 1.0Ex + 0.3Ey

1.0D + Lep + 1.0Ey + 0.3,

Section 3.5.3 LATBSDC (2020)

Cédigo

Modelo

for SLE (43 years)

Gl Story Drift Control

c Maximum story drift at any location within
the floor should not exceed 0.5% of story
height.
C!  Evaluation of Accidental Torsion, Ax=?
c If Ax > 1.0 anB qnft @ ki jsdargierfihtin Dart

then, accidental torsion at MCE evaluation
addressed.

must be
Gl Acceptability Criteria

STRENGTH:

Demand to capacity ratio should not exceed:

a) Deformation-controlled elements:
1.50 for Risk Category | and Il
1.20 for Risk Category Il
<1.20 for Risk category IV (SSRP)

b) Force-controlled actions: 0.7

8 Jornada de la Comision Permanente del Codigo Modelo Sismico para América Latina y El Caribe
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. Performance Evaluation at SLE (43 years)
»][0 O 9 > 210pe
. Shear in Walls
Wall Properties
> 6100
6100 5900
5900 [,
5700
o 5700 8500
5500 5300
—— 5100
5100
4900
4200 4700
4o 4500
4500 4300
4300 4100
4100 3900
3900 -
: 3700
3700 3500
3500 3300
= 3300 oo
E: i3 _ 3100 5 2900
S )
i E 2900 | & 2700
: g T 2700 250,
2500 i;g
200 2100
2100 e
= 1500 —— 1700
= . 1700 ; . . 1500
i 1500 . 1300
= 1300 ~ - 1100
3 1100 800
900 - 4 N
700
700 i ¢ g ¥
500
500 .;O'J
300 . 100
100 ® ~ — -
100 WALL SW-A o
300 -500
o ) 0 20 400 600 800 1000
0 10 20 30 40 50 60 70 80 st Tonf)
e Specified Strength (Mpa)  emmmmThickness (cm) T ‘ja;‘w"l”l .
— —_—y —0.7*Vimix
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Performance Evaluation for SLE (43 years)

Story Drift

Torsional Amplification Factor Ax

Ax 3 1.5mP-direckion at,
o floors N100 to IN40O )
—ie OKS OV dddi 2NE RN,

== =Lt

Ty
13 ¥

e X Djrection

- B — { Direction
2500
osdl I S N S S B S Limite
2100

&

300
: Nn<0.5% .
500 T
0.00% 0.10% 0.20% 0.30% 0.40% 0.50% 0.60% o0 0 0 w 20 ™ 30
Dift (%)

Story drift TAF, Ax
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Bioma b Disefio Sismico basado en desempefio

- » Cédigo
L Modelo

Bioma by The Velopers

Performance Evaluation

0.5

o
~

0.0

0.2

. Aceleracion fq]

0.5

. Tiempols| .

Aceleracion[g] -

for MCE (2475 years)

¢

¢
¢
¢

Perform NLTHA (11 pairs of groundmotions)
Report peak response values for each
groundmotion at each story

Report average of peak values

Perform evaluation for:

C Force-controlled actions

C Deformation-controlled actions

10D+ Ly 1LOE+ LOE,

1. Analytical solution fails to converge,

valid range of modeling, or

[F%)

2. Predicted demands on deformation-controlled or force-controlled elements exceed the

Predicted deformation demands on elements not explicitly modeled exceed the

deformation limits at which the members are no longer able to carry their gravity loads.
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Bioma b Disefio Sismico basado en desempefio

, Performance Evaluation for MCE (2475 years):
Bioma by The Velopers

0

Gl Acceptability Criteria LATBSDC (2020) v
5 0= Axat podium & below | |
C!  Story Drift Control »
¢! Mean Peak Transient Drift: 0.03 .
Gl Peak Transient Drift: 0.045 ‘ Wim'
C!  Mean Residual Drift: 0.01
C  Peak Residual Drift: 0.045 giﬂ %
¢! Evaluation of Accidental Torsion, Ax=? ) (
G HAX> 12 an5qdnitamae sdargierfintn At MC ® Ay 0
then, accidental torsion at MCE evaluation must be \""N,u
addressed. . ﬁ;
0 L\ﬂ-"“"-\:
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Modelo

Performance Evaluation for MCE (2475 years):

», - - -
bloMma D OpP 3.6.3.2.1 Force-Controlled Actions LATBSDC (20 20)
(a) Critical Actions Not Sensitive to Vertical Accelerations
Critical force-controlled actions not sensitive to vertical accelerations shall satisfy
N either Equation (5a) or Equation (5b):
1.0Q,, +1.31(Q, -Q_)<¢BR, (5a)!
1.0Q,+15.(@-Q )<0BR_ (sb)!
(b) Critical Actions Sensitive to Vertical Accelerations
Critical force-controlled actions sensitive to vertical accelerations shall satisty either
22 Equations (5¢) and (5d). or Equations (5e) and 5(f):
2223
: [ (12+0.125,)D+10L,,, +1.3,(Q, - Q, ) <¢,BR, 1 (5¢)
l l (09-0125,)D+13,(Q,-Q,)<¢ER, | ()
- [ (12+0125,)D+ 101, +150,(0,-@,) <0BR,, (5¢)
' | (©9-0125,)D+15,(q -0, )<6ER,, 0

(c) Ordinary Actions

Ordinary force-controlled actions shall satisfy either Equation (6a) or Equation (6b):

Qm+ 0-919(QT - Qns) < ¢’SBRn (63)
Qns+ Ie(QT - Qns) = (rbsBRnem (6b)
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Modelo

Performance Evaluation for MCE (2475 years) LATBSDC (2020)

APPENDIX B — Recommended B and ¢ Values to be used in conjunction

with Equations 5a, 5b, 5c, 5d, Se, 5, 6a, and ob. Table 6-1 Seismic resistance factors, ¢
f‘nmmn{nl Seismic Action Classification é B
- - Flexure Ordinary 0910
Below Grade Perimeter Walls Shear Ordimary e R—
Other walls (below and Bt = 20 Shear Critical 075 1.25 1
above grade) hlt, =20 Shear Critical 075 135 AC[]O]’[ Ty]JC !éi
Core Walls Shear Critical 075135
. Flexure Critical”™ 09 10
Diaphragm with Major e . : : :
Sheoe T — P ——— Critical force-controlled element | ¢ as specified in the applicable material standard
S (ACI 318, AISC 360, AISC 341, AISC 358)
(excludes collectors and shear transfer to Flexure Ordin ) T
vertical element) S i
car Ordinary 091
Drag (Collector) Membet C Critical 0.65 1 B
rg (Collcte) Merber Temon ol 05 Ordinary force-controlled element | 0.9
Bearing Critical 06 10
Vertical Element-to-Dizphragm Connection Shear Transfer Cotieal 05 10
(Shear Friction) i
Gravity Columns and Special Moment Frames Axial Critical 065 10
(Beams, Columns, Beam-Column joints) Shear Critical 075 10
excluding, Intentional Outrigger Columns, &  Flexure (in Axial Table 2. Expected Material Strengths
Columas Supporting Discontinuous Vertical - Flexure Ordinary 09 10
Elements) Combinations) Material Expected strength
Al Critical 0610
) . . Shear Critical 07510 Expected Yield Expected Ultimate
Intentional Outrigger Columns & Columns = . . = XPp : <P !
Supporting Discontinuous Vertical Elemepts®  Flexure (in Axial ‘ Reinforcing Steel Strength, fie, ksi Strength, i, ksi
- Flexure Ordinary 09 10
Combinations) AG15 Grade 60 70 106
ransfer Ginders” Flexure Critical 0010 A615 Grade 75 82 114
Shear Critical 075 10 A706 Grade 60 69 95
i _Eloxure Ordinary 09 1.0 A706 Grade 80 85 12
Foundations Shear (with A~ Critical 075 133 A706 Grade 100 105 To be determined based on tests
Shear (wio A7) Critical 075 L and documented substantiations
C Critical 0.65 1
Foundation Piles (Structural Capacity) oo 3%1; g'g -
Shear Critical __ 075 _10 Concrete Se= 1.3

"Effects of vertical aceeleration shall be considered
”" Ay = Shear reinforcement
See the footnete on page 58 regarding different factors for application of Equations 5a to 5f for this case.

2020 LATBSDC Altemative Analysis and Design Procedure 89
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Bioma b Disefio Sismico basado en desempefio

Performance Evaluation for MCE (2475 years):

Bioma by The Velopers
3.0.3.2.2 Deformation-Conirelled Actions | ATBSDC (2020)

Q Qo
Q, Q
b
/ o ( d
10! = C f
1T
A D E| & A v g
— &l A A
GorA I T Wiy
(a) Deformation (b) Deformation ratio

Figure 5. ASCE 41 Generalized Component Force-Deformation Relations for Depicting
Modeling and Acceptance Criteria.

Acceptance criterion may be assumed to be equal to 1/, times the “a” values for plastic

deformations or 1/, times the “d” values for deformation ratios published in ASCE 41 tables

for nonlinear response procedures (see Figure 5).
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Bioma b Disefio Sismico basado en desempefio

Bioma by The Velopers

Performance Evaluation

Table 6-2. Recommended deformation limits for deformation-controlled actions

for MCE (2475 years):

reinforcement

Total rotation

Engineering Demand Acceptance
Item L
Parameter Limit
Concrete compression
° . 0.001
No confinement strain over gage length
Steel tension stram over 2.,
Remforced page length ! -
Intermediate confinement per Concrete compression
concrete walls 1 0.003
(outside of ACT318-19 181065 strain over gage length
ou 1_ ]mol Steel tension strain over 0.01
: za?ne) £e gage length ! :
Full confinement per ACI 318-19 | Concrete compression 0.005
18.10.6.4 except provisions of | strain over gage length ! (0.01%
Section 18.10.6.4(1) need not be | Steel tension stramn over 0.01
satisfied 2 gage length! (0.05%
i . C te 1 0.005
Reinforced Full confinement of the entire oncred : COmpression . )
concrete walls cross section per ACT 315-19 strain over gage length (0.017%
(primary hinge 18.10.6.4°2 b Steel tension strain over 0.01
zone) - gage length ! (0.05%
Conventionally-reinforced * Total chord rotation 0.04
Counline b Diagonally-reinforced Total chord rotation 0.06
oy eams
ping Fiber-remforced Total chord rotation 0.04
Steel-reinforced Total chord rotation 0.06
. 0.05
At wall end Total rotation (0.08) ¢
7
At column end °, Wﬂh shear Total rotation 0.05
Slab outrigger remforcement, Vy./(votve) 0.7
beams At column end 7, with shear .
reinforcement, Vw/(vetvs) > 0.7 Total rotation 0.03
At column end, without shear refer to ACT

318-1918.145
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Bioma b Disefio Sismico basado en desempefio

Bioma by The Velopers Modelling Requirements for MCE (2475 years)

Core walls model

0.51,
C Fiber e_Iements with ;pread plasticity I, < minimumof |
C Typical fiber |l ength of recta 01k ment s
C  For short elements (peers): 0.20m o
C  Minimum of 6 fibers per pier Section 3414  of LATBSDC
C Fiber length : 1.20m. ' '(2020)
C  Astress -strain relation assigned to each element
n Md (e dfe pp & ﬂ{oubﬂiz?ﬂib:I—{'—DUODUODGDOJ-D * Og1 B oAd(® B O
\ Rebars
Blue: Confined concrete Yellow: Unconfined concrete
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Modelling Requirements for MCE (2475 years)

Stress-Strain Curve
i
Inelastic Material Model =
Mame : Acero
Material Type : Steel ~ s00 ‘ - Unconfined
Hysteress Model : Park Model ~ 250 ! eco =0.00200
Reference Material : H210W ~ Import 200 f\ 1 | — L | | lesp =0.00500
£'co=630.0000
750
T transion) 200 ’ \ - Confined
fo y | \ ecc =0.00506
fy €50 \ ecu =0.05062
00 \ £'cc=822.9369
| AN
AES T 550 1 \ - Tension
B <00 et =0.00011
| (tensien) 2 £1t=49,6937
EE Esu “;_:n 4504 1 1 1 ] |
o 400 - Unconfined
Skeleton Curve n
v 350+ - Confined
fy 1 Yield Stress of Steel (48511801 kgffam~2 I
fu : Ulimate Stress of Steel _6679.161  kgfjem~2 n 300 W
Es : Elastic Modulus of Steel 2040000 kgffem~2 2504
ey : Yield Strain of Steel (fy/Es) 0.00237802¢ 2004
esh : Strain at the Onset of Strain Hardening 0.01 1504
esu @ Strain at the Steel Rupture 0.1
1004
504
oK Cancel Apply 0 T T T T T T T
[1] 0.01 0.02 0.03 0.04 0.05
Strain(cm/cm)
Stress -strain model for reinforcement. Stress -strain model for confined and
Park (1971) unconfined concrete.  Mander et. al

(1988)
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Performance Evaluation for MCE (2475 years)

6300 Story Acceleration

6100

5900

5700
o 5500
5300
5100
4900
4700
as00
4300
4100
3900
3700
3500
3300
3100
2900
2700

- 8 2500

2300

2100

1900

= 1700
— 1500
> 1300

= 1100

5 200

EY
PR
i)
EEES
Floor

J00
500
300
100
100
300
500
015 02 025 03 035 04 045 05 055 06 065 07 075 08 085 09 095 1
Acceleration (%g)

R JR—"

Gl Average Peak Floor Acceleration
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Performance Evaluation for MCE (2475 years)

Bloma D e Velope
. . . Maximum Peak Residual Drift
Maximum Peak Transient Drift ca00
:f"gg 6100 K
N =500 200 G Story Drift Control
o700 5500
5500
55 5300 . . .
5300 5100 (I) Transient drift
oo 4200
:’g: 4700
- 4500 ~
00 a0 Cnean ©0.03h
p eax ©0.045h
4100 .
3900 eak
2700 a0
. a .. . .
ey a0 3300 (i) Residual drift
S e 3100
il . 3100 5
: g 2800 = 2200 .
: g T oo . 2700
i;,g 2500 Phean @0-01h
2300 - 2500 meak ©0.015h
2100 d o 2100
== 1900 : 1800
— 1700 1700
p 1500 - - 1500
S 1300
3 ‘11?32 1100
200 800
700 700
500 500
300 300
100 100
100 -100
-300 -300
-500 -500
2 0.00 0.05 0.10 0.15 020 025
Drift (%) Drift (%)
— Chrift X e Drift ¥ e Drift X w— Drift Y
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Bioma b Disefio Sismico basado en desempefio

Performance Evaluation for MCE (2475 years)

Columns (P-M-M: deformation-controlled / Shear: force-controlled)

Design Condition - Design Condition aci -
Design Code. ACI318-08 UNITSYSTEM - tont m OesignCoce NN UNITSYSTEM © tonf, m
Member Number . 2607 (PM), 2607, 2618 (Sheary 2) Mermber Nurber - 204Q@M), 2060, 2046 (Sheary.2)
\ Motenial Data fo= 4350, fy = 40300, fys = 48300 tontm'2 Moterial Data fo= 3640, & = 48500, #s = 48300 tontm'2
Column Meight 415m H Colurmn Height “55m
Section Property CO.70x1.50 (No : 26) Secton Property CO90x1.00 (No 1 21) . y
Rebar Posern 26-5-#8 Ast= 00132516 m'2 (Rhost=0013) Rebar Paterm 2-0-m AM=00141935m'2 (Rhost = 0.016) °
Axial and Moments Capacity Axial and Moments Capacity -3
2(Pos . J) Loxd Combination - 2(Pos 1) L N 1
PrRenmos  =372186%n ConcantrcMax AxiaiLoad  PRPnamax = 430767 tont t
Pu/Pnen =300 155/ 666 443 = 0464 < 1.000 oK Axial Load Rato Pu/PhiPn 241.68/254.550 *0.049 « 1.000 ox
Mo/ Privn - 208.956/ 439 149 = 04358 < 1.000 oK Momert Rato Me/ Phikn - 197.374/211.526 = 0033 « 1000 oK
Moy | PhiMny * 134943/ 200 900 0431 « 1.000 ox Moy / Phibny = 1242187131435 = 0045 < 1.000 oK
Mz Phivins - 150540/ 340,461 * 0458 « 1.000 oK Mz | Pridr = 153303/165735 = 0925 « 1.000 ox
= PhPnitont) PhiMnctontm) PhPnitont) Praanitont-mj
o 4652.33 000 5484.50 000
et 431076 17103 313814 18224
- ITNW 60 .80 441180 42051
203203 47730 3400.76 61467
220433 318.10 2289 59 65919
1600 07 52043 157957 0621
15 1263 .60 51292 1157.04 560 44
o 1053 .91 502.54 95277 53261
69203 463.37 603.73 470 53
- 204.38 379.60 209.43 37230
~100.65 20180 s -184.25 23052
“7697 106 53 e T s - -527 40 8892
. 0; :53 64270 0.00 0285835 3 688.39 0.00
Shear Capacity Shear Capacity
(ev0) yica: 2,p08:3) Z(LCB: 2,P08 1) 1803
Applied Shear Force (Vu) 88,6562 tont 30,0082 tont Applied Sheor Force (V)
Derign Shear Strength (PRIVoePhVs) 137 229 + 114 400 = 251 629 fonf 141 110 ¢ 100 748 = 241 850 tonf Design Shedr Swength (PhIVorPRV'S)
Shedr Rato | 0352<1000__OK 0161 <1000__OK | e Rt
AsH_use TETES o T 1 T Bis0 AstLuse
[ MOOLE ] yca: 2.P0S:12) Z(CB: 2,PO8: 12} (M0OLE ) yco; 3,POS: U3y z(LCO: 2POS 1)
Appiied Shear Farce (Vu) £8.6562 tont 39.0082 soe Applied Shear Force (Vu) 13,6392 tont 36,9014 tont
Design Shear Strength (PRVEsPVS) 137,631 + 114 400 = 252 031 tonf 141490 + 100,748 = 242 238 wonl Oesign Shear Srength (PhVerPRA's)
Sassfkutie Shoor Rato
e AsH_use 0.00237 et 2im, 543 @130 000180 rr2im 443 @150
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Performance Evaluation for MCE (2475 years)

P-M-M in walls (deformation-controlled action)

FLEXOCOMPRESION FLEXOCOMPRESION
Pardmetros generales [kgf-cm) Parémetros generales [kgt-cm)
I I L L I | &« | 8 | % | & | @
6370 0.003 065 4850.0 | 2000000.0 0.0024 4550 0.003 02 4850.0 | 2000000.0 0.0024
SUPERFICIE DE INTERACCION P-Mx-My REVISION A FLEXO-COMPRESION SUPERFICIE DE INTERACCION P-Mx-My REVISION A FLEXO-COMPRESION
4 Resultados en (tonf-m] 5 Resultados en [tont-m]
L] SO
Controla Comb. = POT-SLE-2-b Controla Comb = P13-SLE-2-b
w6197 0 50000 Pu = 3063 0
60000 Mu = 421420 20000 Mx = 37654 0
40000 My = 244970 30000 My = 171530
Angulo. § = 30.2* 20000  Angulo, & = 24.5°
20000 10000

0 || Maximo CR

100000  Cuaatia colocada =

50000 50000
-] 0 =100000 o
’nggoooo 50000 50000 S,
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e Velope Performance Evaluation for MCE (2475 years)

-
g Table 6-2. Recommended deformation limits for deformation-controlled actions
= + E Demand
Sonse ngineering Deman Acceptance
S = Item 8 8 P
E Parameter Limit
= Concrete compression
= s | 000l
¢ - | strain over gage length
E No confinement = :
b= Steel tension strain over 2e
= . | gage length ! -~
= Reinforced 4 - ! = _ =
= concrelewills [ Intermediate conlinement per | Concrete compression 0.003
b= - |ACI318-19 18.10.6.5 strain over gage length ! o
e (outside of -
[ e Steel tension strain over
s primary hinge 1 0.01
= = Zaney | gage length
EE 253 = Full confinement per ACI 318-19 | Concrete compression 0.005
: = 18.10.6.4 except provisions of | strain over gage length ! (0.01%)
pe Section 18.10.6.4(1) need not be | Steel tension strain over 0.01
= satisfied 2 | oage length! (0.05 %)
= Reinforced 2 . 3 | Concrete compression 0.005
= H=—=H—= ) Full confinement of the entire ) 1 3
E concrete walls ; a1 18 strain over gage length (0.01°%)
= = : s cross section per ACI 318-19 ; T
& == (primary hinge 18.10.6.4 2 Steel tension strain over 0.01
= [ == zone) R | gage length ! (0.05 %)
— ! Strain gage length should be taken per Equation (2) on page 48. The limits in this table are selected to reflect the
: gage length concerns discussed in commentary C.3.6.3.2.2 below.
g * Full confinement is required for the entire cross section of the core at the wall critical section and shall be extended
== vertically above and below per ACI 318-19 18.10.6.2, but need not exceed two levels above and below the critical
r-; | section.
= ? For compressive strains larger than 0.005 or tensions strains larger than 0.01 refer 1o Appendix A.1. which requires
E a reduction in wall shear strength.

Ref. LATBSDC 2020
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Bioma b Disefio Sismico basado en desempefio

Bioma by The Velopers Performance Evaluation for MCE (2475 years)

Average peak concrete compression strain Average peak steel strain
“1 :'I ] : 1 \‘i‘::, : e 1101
1 5700 i -
: - [
‘: | 5100 : = = Limit 0.0
490 1 4900
4700 1 4700 :
| = |
1 1.:u‘_: :
1 3 .p ' i
: u:. ; 1
1 1
. : : :
i.:‘ 900 : § ‘.H i f
- ' [
s0c 1 2500 . i
I ! o 2 1
I 1 1900 il L
% e Lo : Intermediate : Full
] 1 1500
I Intermediate confinement 1 Eull o : confinement : confinement
. : : confinement 900 I 1
- ® I 1
.J'\u ] : .‘:I:I p i
300 1 1
o ! 1 1Iw:n ] 1
M..I.I ! : 100 : 1
X o I
o i , 1 1

Evaluation of concrete and steel fiber deformation limits
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Bioma b Disefio Sismico basado en desempefio

Bioma by The Velopers Performance Evaluation for MCE (2475 years)

DeSpIaZamientO Cubierta Curva Esfuerzo - Deformacién Muro 1, Fibra Acero Nivel 2000
1.80 500000
1,60 450000
1,40 200000
1,20 350000
1,00 200000
= 0,80 250000
E‘ 0,60 200000
> 0,40 L0000
2 020 g o
£ 0,00 g som
S o2 |
5 040 5 oo
® 060 snn
o -0,80 200000
-1,00 250000
-1,20 00000
-1,40 250000 —
-1,60 400000
-1,80 450000
-1,80,60,40,20,00,80,60,40,20,00,20,40,60,80,00,20,40, 60,80

Deformacian [m/m]

Desplazamiento X [m]
Ux vs Uy g vs U
Movimiento de Azotea Fibra de Acero N2000
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Bioma b Disefio Sismico basado en desempefio LV oEE

Performance Evaluation for MCE (2475 years)
Bioma by The Velopers

Curva Momento Rotacion Viga VAC-4, Nivel 100 Curva Momento Rotacién Viga VAC-4, Nivel 700

180,00 180,00
160,00 160,00
140,00 140,00
120,00 120,00
100,00 100,00
80,00 80,00

_ 6000 T 60,00

£ 40,00 £ 40,00

E 20,00 E 20,00

o 000 o 000

g 2000 é -20,00

S 40,00 2 :ggvgg
-60,00 -80:00
80,00 100,00
-100,00 120,00
-120,00 140,00
-140,00 160,00
-160,00 180,00
-180,00 -0,020,018,018,012,009,006,008,000,008,006,009,019,015,018,021

-0,0150,013-0,010-0,008-0,0050,0030,000 0,003 0,005 0,008 0,010 0,013 0,015

) Rotacion de Cuerda [Radianes]
Rotacién de Cuerda [Radianes]

M Vs d Mvs d

VAC-4 N+100 VAC-4 N+700

8 Jornada de la Comision Permanente del Codigo Modelo Sismico para América Latina y El Caribe



Cédigo
Modelo

Shear Wall N2000-N2100
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Bioma b Disefio Sismico basado en desempefio

e 5y e s Detalles Estructurales

s P *

]:.':- T 1] T I.':-'=-
e [ =
I il
— — éE 1
o el = =
L — — .H 4 —
= = L =
e A —— el ——

DET. DE ELEMENTD DE BORDE

f S-A MIVEL 3300 @ 21030
Shear Wall N3300-N4100
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