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ABSTRACT

Seismic Performance Evaluation of Bridges using

Seismic Isolation Bearings

Seo, Hwan Ung
Advisor : Prof. Park, Jeong Ung Ph.D.
Department of Civil Engineering,

Graduate School of Chosun University

Recently, the seismic design trend in seismic engineering is to analyze the
seismic performance more effectively than predict the actual behavior of the
structure against seismic loads that can occur during the service life of the
structure. The basic concept of earthquake-resistant design is to design the
structure to ensure the performance of the earthquake and to achieve a series of
performance targets for various levels of ground motion. In Korea, performance
criteria were introduced through the “Seismic Design Criteria Study”.

In this paper, we set the target performance of the target structure clearly in
the performance-based seismic design and implement it.

Through the pushover analysis, the capacity of seismic design of the
earthquake-proofed structure is identified, and after evaluating whether the
predetermined target performance is achieved for the seismic load wunder
consideration, the FPB support (friction pendulum support) and LRB, which are
representative seismic devices, are evaluated. Evaluate the seismic performance
improvement of bridges by applying bearings (lead-rubber bearings), and analyze
and evaluate the seismic performance improvement of bridge structures by
conducting time history analysis of shear force, moment and displacement.

Safety was analyzed.

= viii -
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=
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H 3.3 nz29 3=00lH
s
NO By ) Value
&}
1 A 7 Z2 a3 YR A 5 ARk
e
2 b Z | —2061.8 | -1569.8 | -1569.8 | —-1569.8 | -1569.8 | -1569.8 | —2046.5
sl
3 ~ Z | -2119 | -8206 | -7459 | -7675 | -810.1 | -7172 | -821.1
(WkAf3})
EE_‘ ==
4 N §]—*‘g Y4 - - -180.8 | -1080.1 | -956.1 | -1094.7
(AA )
5 | ¥8% | X Beam Load : &% 5 (6.5kN/m), 7] %4%(3.7kN/m)
Y | 1377 137.7 137.7 137.7 137.7 137.7 137.7
6 e Z | 971 -64.7 -324 - 324 64.7 97.1
Y Beam Load : 7] 4-(3.7kN/m)
A Z
7 oz X | 2354 235.4 235.4 235.4 235.4 235.4 235.4
st%
271
8 Gz Y | 2354 235.4 235.4 235.4 235.4 235.4 235.4
st
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322 nFANY A3 &
AlAdg S A= Al iAol ddsojofdtt. FxEe] 2785 S
al 23, ¥ &

fé
%S ModeShaped Bl = =

A9k ol A A4 Aol M sFr=2l 7 e A Fol &S vl

EIGENY ALUE ANAL
Mode Fraguency Period
Mo Gader) | Goolfsec) | (se)
1 5458153 | 0368655 1150439 0,0000e+000
2 11311548 1,600259| 0,555466 | 0,0000e-+000
3 13957331 | 2221378 0450171 1,4590e-1116
4 B7.574604| 10.770782 | 0082844 3.8717e-016)
5 4432318 11,846271| 0,084415 3,2833e-016
B 75900424 | 12,079928 | 0,082752 | 3,1575e-016
7 CEET 14295231 0I6HE BT
B 90,293773 14,370700 0,064556 3,3466e-016
3 107,671666| 17136478 0,058355 1,2475e-012
10 150625944 23473342 004173 5,8042e-011

AL PARTICIPATION b RINTOUT

IMode |  TRANX | TRANY | TRANZ | ROTNX | ROTHY | ROTNZ

No | MASS(%)| SUM%) | MASSES)| SUM(E) | MASS()| SUM) | MASS(%)| SUM%) | MASS(H)| SUM%) |MASS(H)| SUMES)
[ mel ez om0 o0 om 0w

2 omw e[ @eg  oee oW 000 585 545 00 1080 000 000
3 om e O 9 oo 0 om sk om  d0m @03 G
4 oW e 00 @88 E@ BZ 00 545 00 1060 000 930
5 om0 B2 160 %348 000 B2 639 6 000 106D 000 9303
6 005 ®3 0 S o 62 000 ea® 03 1081 000 830
:
G
g
0

000 000

1080 1060

0o 000

000 893 000 9348 wo 000 893 00 10§ 000 930
63 9571 000 8348 000 00 000 633 M0 mms 000 9303
000 T 000 8348 000 @@ 000 eaF 00 S 41 OBgl
o] @7 247 %% om0 @m0 185 M2 oW M 00 %

8 3.4 07Xl ofd &0l

—

J
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AR A e TrRe] BEH AT YK A5 W7k sk o] BHe]
wol wEAl AAG sde] drE TREANTD Asen, FaEe Ao vy
gkl Thsstth 1y 359 Zo] FHEIE SD40, FEHE 400MPaolw, HEFH
SD30, FE4E 300MPaclth. F W We] A4S D32 AR s

rete Materials

Collection @ chosun

Material List

1D MName folfckl R Chk  Lam.., Main-bar Sub-bar
1 Cz40 23536 > 1 s0d40 5030

Concrete Material Selection

Code : |KS-CivliRC) ~ Grade | |C240 v'|

Specified Compressive Strength (fclfck) £3535,96 kN Amme
Light Weight Concrete Factor (Lambda) !

Rebar Selection

Code : [KS-Civil(RC) =

Grade of Main Rebar [ 5040 | Fy @ 392266 kNl /2

Grade of Sub-Rebar : [SD30 ~| Fye: (294185 [ ki/me

[ Modify | [ Clozse |

Column ]
Section List [..] Section Shape
o Marmne Bar
100 |00 €]

Section Data

Type of Hoop Febar

[Bhape [Salld Found Jir LS
- ; Ties/Spitals Size : IR —_—
[F25 m [0 b R (e
7 = Ties/Spirals Space : 0.3 m
5 Ties/Spirals Mumper | 2
Fiebar Data
bt [DIBA0086 | Lausr [2 P
Layer | i Dc
Num.| Size1 | Sizez
1 D32 0.1
2 32 D32 0.2
[Add/Feplace | [ Deleiz__ ] [ Cancal ]
=1 2 )dj;" HQ St
8 3.5 w2 £ WE ol
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3.2.5 B %53 (Capacity) 37}

58 33 (Capacity Curve) S 2FE FxE9 AASHES 78k 4 9

Pushover Cu

Pushover Load Case |Mude_>< -
Flot Type Capacity Curves
Capacity Curve (MDOF)
@ Base Shear vs, Displacement
Shear Coefficient vz, Displacement
Shear Coefficlent vs. Drift
' Load Factor v Displacement
Additional Curves at Other Modes
1} 0 i} i}

Capacity Spectrurm (SD0F)
' For Perforrmance Point
FEM&440 Procedure-£

" Demand Spectrum

Spectra at Damping Ratios (22

5 (] 15 20

LEL]
Constant Period Lines at Periods (sec) Monitored O
0.5 1 1.5 2

Description for Printed Qutput

Damping Parameters

Inherent + &dditional Damping (%) |5 " Show Ultimate Displacement (ECS-2) D
Shustural Bebados Tgpe 7 Perormance Point Graph Display Option
— Displ, Control Mode: 11 Dir,: DX Background Color
Load Pattern: Mode Shape @ Black 1 White
St Y
ER | Change Graph Title |
WD
Sasd | Change Graph Range |
Teif Deff |  Save Window &s =bmp |
Show Ref, Line = ==
[ TewtOutput | [ Draw | f_J:S;wa Soroal (G [ Clese |
SDO| = =
J8 3.6 =2 s34
ek Q & Al = — Dm ax = k2~ o) X
2" 364 Dy %t Dygs o183t dASH(R,) = 5 E alvh dA
yield

£ °o]&3st 2459

per formance Point )

~

pu (DP " for e Poi t) = p pu =
95 2 Ry ) = mlestermnctont) o g s> RS W iLohol

yield

Z=2 adsks Aegol tete] SR YA FsH
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3.2.6 Soil Profile Type &

Collection @ chosun

7ke] WS shot
=
=

a7l 9ske] S1, S2, S3, S42] A uHA

0110 =2 A3 o™, Importance factordks 200z A

B Generate Design Spectrum @

Soil Profile Type
= S101.0) 5
= S3(1.5) 'S

Earthquake Area (4r)

Importance factor (1

Design Spectrum : [Korea(Bridge) |

+ Area | (0.11) ™ Area Il (0.07)

Fesponse Modification Factar (R) & ]

(] 4 I Cancel

2(L2)
4200

1120 -

a8 8.7 Soil profi

_44_
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d

A

g A

3.2.7 & FUY 3 (Demand) 37} %

Pushover Curve

Pushover Load Case
Flot Type
Capacity Curve (MDOF)
@ Base Shear vs, Displacement
' Shear Coefficlent vs, Displacement
Shear Coefficlent vs. Drift
' Load Factor v Displacement
Additional Curves at Other Modes
1} 0 i} i}

Capacity Spectrurm (SD0F)
' For Perforrmance Point
FEM&440

[Mode_x

Procedure-4

" Demand Spectrum

i

Demand Spectra at D ing Ratios (%)

5 0 15

at Perlods

Constant Period Lines
0.5 1 1.5
Description for Printed Qutput
Damping Parameters
Inherent + Additional Darmping (%)
Performance Point
Displ, Control Mode: 11 Dir: DX
Load Pattern: Mode Shape

Structural Behavior Type

" Show Ultimate Displacement (ECS-2)

Capacity Curves

0.32

Monitored Displacement(D)

Graph Display Option
Background Color

@ Black ‘White

e [ Change Graph Title |

V.0

Sa.5d | Change Graph Range |

Teft.Deff |  Save Window &s =bmp |

[TestOutput | [ Draw | Jg::wg;f_n:j'onl (@] [ Clese_)
8 3.8 229 4538 (Performance Point) &8
ddkA © 2 Base Shear vs Displacement WS o]&3to] 8 IAE #xsit) =
GrdEde Ay FYRMS RTAAEYN MuYF dE SYsYEYoR
W, WeE 7 AHERY] HF wAHS Aeolgdnt 19 38 v 87
H=H D) 29 36 FEREH(D,, )l e BalE gt vlal BRauE>e Y
A A5 AKstE HA A dduiye] Ao Shdetttar wekEnh b FAjo] vjAHdY
AsS Wwgstr] At AAZ7A 5SS A ok 7= S 243 A ] A
o=z Qlste] WatA i, e AT A s SUkekA "ok & =l
= Rt AY AaE Ao A o]43te FEMA TypeE AF&skSith
- 45 -
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3.3

-FPB(Friction Pendulum type isolator)

ki

1) w2 A

b ool Akel ofs)

3} olgAFo o @

=
[}

[e) 2=
Ag3lEg o]

LAY 71,

Kol
=

nh 2

Ay

5

78 (Gap) 7}

il =
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THAH, S Aol of
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EERUEEIEIEEEE LR

E
=

2 24 (biaxial plasticity) 2]

)

N2

N1
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H 3.4 0t

FPB-A

FPB-P

FPBT-P

FPBL-A

FPBL-P

Fixed

R

!

a7t

1—[—. FPB-A [ FPET-P  FPB-P 4—[—. FPB-A 4—]—»

«—» FPBL-A @ Fixed

FPBL-P =— FPBL-A +——>

Lo

iy
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70
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8 3.10 DHE&E X
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T 3.5 Q&K 2ol nise HAEX SEAX(SLE &
FPB-A FPBL-A
T w
Ax | wHHzt| uE AdA | wFAL | wF
Direction(GCS) 4 Y X 4 Y 4
LAFHEA X y Z X y z
Nonlinear O O O O O O
Linear Properties
Effective
] lell 383.8 383.8 lell lell 383.8
Stiffness
Nonlinear Properties
Stiffness - 92400 92400 - - 92400
Friction
o - 0.03 0.03 - - 0.03
Coefficient, LOW
Friction
o - 0.11 0.11 - - 0.11
Coefficient, Fast
Rate Parameter - 255.7 255.7 - - 255.7
Radius of sliding
- 1.236 1.236 - - 1.236
Surface
Effective
] 0 0 0 0 0 0
Damping
—_ 48 —_
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FPB-A FPBL-A FPBL-A
' aq |G| as | aq | D0 as | aq | D0 as
Direction(GCS) Z Y X Z Y Z Z Y X
QAFEA X y z X y z X y z
Nonlinear @) ) @) O O @) O O O
Linear Properties
Effective Stiffness | lell | 562.7 | 562.7 | lell | lell | 562.7 | lell | 562.7 | lell

Nonlinear Properties

) 184, | 184, 184, 184,
Stiffness - - - - -
800 | &00 800 800
Friction Coefficient,
- 0.03 | 0.03 - - 0.03 - - 0.03
LOW
Friction Coefficient,
- 0.11 | 0.11 - - 0.11 - - 0.11
Fast
Rate Parameter - 255.7 | 255.7 - - 255.7 - - 255.7
Radius of sliding
- 1.236 | 1.236 - - 1.236 - - 1.236
Surface
Effective Damping 0 0 0 0 0 0 0 0 0
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-LRB(Lead Rubber bearing type isolator)

Hl x|
fusdl |
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el
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224 (biaxial) ] 545 7HA™, YA 47
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a8 38.11 0l
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Sdx(|LE4Y)

T Vertical Longitudinal transverse
Direction Ul U2 U3
Nonlinear X O O

Linear Properties
Effective Stiffness 479100(Design) 336.1(iteration) 336.1(iteration)
Effective Damping 0 0 0
Nonlinear Properties
Stiffness 1099 1099
Yield Strength 15.69 15.69
Posr yield
Stiffness ratio 0.08917 0.08917
H 3.8 4-02ao WAL HIAX SHX(KLESLY)

T Vertical Longitudinal transverse
Direction Ul U2 U3
Nonlinear X 0O O

Linear Properties
Effective Stiffness 1289000(Design) 702.2(iteration) 702.2(iteration)
Effective Damping 0 0 0
Nonlinear Properties
Stiffness 2204 2204
Yield Strength 33.63 33.63
Posr yield
Stiffness ratio 0.0862 0080z

Collection @ chosun
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3.3.2 AlZtolH A EHl oy AH

1) Time History Function
v g A Agaiad 2 3 987t XJ%E]X] etk 2 ATelAdeE 1A
st A zlstaol] tjafjA] s o] FaAET} aF2 STHE

ol 7 23E AY 29ske A2 AHHA F=vh wEbd AdelH gl aie st
2

o] 4 A}-&% Friction Pendulum system isolator® 7Z-$-ol+= F A9 =

SFozyE Auwgel vhazcl Ais] Wl FEWY HFo] Yeisolor 44

w24 Time Varying Static Load 7]%5< o] &3sle] T8k ugstsol sl A
ko8 S| S st} o] 7FE FalA ATl AstE FHE e & A
o] gk AlzFolHej S Fapdet 17 3129 o] 1A thelAE= Rampsts<

gelatal, Axsts 11 3139 AHoHE AHSEE shlth

Time History Data

a 0.5 1 1.5 2 2.5 2 3.5 4 4.5 5 5.5 £
Time (sec)

Ramp
1% 3.12 2A3BIS Time History Functions &2
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Time
T

25 10 15 20 25 30 a8 40 48 50 a8 &0
Time (s=c) Time (ssc)

£l
a
@
w

0.34

a.29

0.24
o |
9 g.1s g
]
8 o0.144 k]
& _ i
f o.08 il
b 0.04 ]
n fo e 1 "
8 pi
A —0.01 i o
5 —t.061 | 1
5 E
i - - el
B 0.11 1 H

~o.16H}
—g.21
o 5 1o 15 20 25 30 35 40 45 50 55 &0 &5 70
Time (sec)

(b) 1971, San Fernando

ime History D

(c) Mexico City
1% 3.13 AI&3GHS Time History Functions &9
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333 LA EFNY HolH AH

EEANY AR o B AFoAE
149} 7o) Time History Load CasesE A 938t7] Ao 5%
T34 dolHE JEstth

i
tjo
>
o
ol
it
fr
I
AR
w

MIDAS Civilell 4= Eigen Vectors W ¥} Ritz Vector S A Y43tz o

A ol Al &= Ritz Vectors Wi S AF&39 T}

& Eigenvalue Analysis Control

—Type of Analysis
~ Eigen Yectors @ Ritz Yectors

~ Ritz Vectors

~starting Load Yectors

Load Case : iGrnund Acc Y |' | — Include GL-link Force Mectors
Mumber of Generations : |a I_E__g;ll Murnber of GL-link Force Wectars ¢ |0
| e L = Murmber of (.EeneratmnAS for Each GL-link Force
Dead load 1 Yectors ¢ | e
ECC ﬁ E Madify
CC ) 13
S Total Murnber of Starting Load Yectars:
Tatal Mumnber of Ritz YWectors

Remove Eigenvalue Analysis Data (1] 4 Cancel

& 3.14 Eigenvalue Analysis Control GIOIE &

=
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33.4 nA}EG} AAdF T8

= Time History Load Cases

Load Case Analysis Type Method Initial Condition
Dead Load Monlinear Modal MNone
Earthquake Monlinear Modal TH : Dead Lo, .,

Eigenvalue Analvsis Contral. ..

add
 Modify/Show

Delete

Close

Order in Sequential Loading
[ |Subsequentta | Case |

~Eeneral -

Name ! |Dead Load | Description |
Analysis Type -~ Analysis Method i Time History Type
~ Linear & Modal . @ Transient
& Nonlinear o DIrElt:t Integration =

= Static
End Time: 5 %sec Time Increment : 0. % sec
Step Mumber Increment for Output ! |5 =5

=

-

8 3.15 Time History Load Case &9l
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tolel e A &HAIZS e s
A o] A7 A o7 Al A
W oz AEE PG Fo TR 2
Hatgon, Hua R=9] F7]7F 0029 4= 0
Step Number Increment for Output®] #t2 AlZbo]lH| A ARE FH3te= A EE
0

oW, 12 3k 0.002% Aoz A AIS

AEF71e izl 17108 A

gstAl ZastH, 5719 HA(001%)e.2 A¥E FHsdE £ 245 d& 5 3
th 99% Damping Ratio= 99 A|Z7HA] BE ZHHE 9% = 7H8ste] 82 s,
A A oA nAstEe] daS 1elst7] 93] Time Varying Static LoadE A&

dt A4S 448 avze we +9e fray] 99 Fmoln,

3.3.5 Ground Acceleration

mz
F#
D
)
jn)
o
A
o
N
)
>,
%
otk
[o
)
o
=

¢

S skl Time History Functionol A F70¢] A
Zﬂtﬂo]af’/] ﬂtﬁ 7MEEE FRlst FUlY Aol FolA Hu rtExEv 9 2

-
HelB & 7229 14 dfders WEFor 5l

AREFe] obd mARF GFE AgtelFsiAe] Wyl 984 Time

Varying Static LoadsE ¢ &3t
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O - VX 2 Eagawe’
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m_x%w., %4%%? ﬂ.M M%M%%ov
ST M T om g b B E e N
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L v E T AR T
z_.o C.ﬁ a7 -~ ®|® bo H..:: Lo T Hﬁ XA - E.E
o TaE T AL g wde kE
) ﬂro\ : Az B o)
o %a,_ﬂ?éi %MATMAT%}%?
rngs BT der ROETg g S
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e
o

T AT A S4E A

=2 Adsksel g o=
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BN

- o
e
w
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w
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Lo
2
flo
4
Ho
olr
)
V
ko
4
olf
)
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H 41 W29 HidE AL ZBgk
o !
al
7) slHE ik
NEINNE |
= 9 A 9] L5
o s (A=)
o] (m) (m) D(m) V(kN)
il
(m)
S1 0.064 0.474 7.376 1.488 0.0957 3505
S2 0.064 0.474 7.376 2.352 0.1513 3560
14
S3 0.064 0.474 7.376 3.782 0.2433 3650
S4 0.064 0.474 7.376 6.198 0.3987 3784
S1 0.083 0.500 6.000 1.457 0.1214 3170
] S2 0.083 0.500 6.000 2.291 0.1909 3225
) 16
K S3 0.083 0.500 6.000 3.654 0.3045 3314
S4 0.083 0.500 6.000 0
S1 0.096 0.478 5.000 1.574 0.1505 2897
S2 0.096 0.478 5.000 2.460 0.2353 2952
18
S3 0.096 0.478 5.000 3.897 0.3727 3042
S4 0.096 0.478 5.000 0
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B orpdAr Tz fesd] 2w MIDAS Civilel Azoldsiye F
o el w4 W FPBISH W- TR ARBIS 47 A gsgon, 1y 41
3 o] wRol U WAS PL P2 P3, PAZ AatAch aeln o mekel o
wel, Advel, mAES wEee JAAERE SuA sdon, mae wolt ¢

& 3 7b4 A5t Bl

A A3 FA A o)Al AFESE 14m, 16m, 18mE %] &3} w3k
Centro Site, San Fernando, Mexico CityE 283l X 3}e] Wsle] w2 Y345
S2 DA R= N TR N A=

8 41 Uiy ugy 288
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4.2.1 El Centro Site X123} 3|4

5]

42+ AN 7L

o W9, Aw

_ﬁ
°

uo1—

o

I X3} El Centro Siteoll th

Astgke Ael s,

H 4.2 El Centro Site A& AI2t0I1S &2 0 gt

Collection @ chosun

W7} ol - I*?l Centro Site_FPB
WEYG WS [ wzhgE s Ak e
P1 0.04613 0.00121 1222.59 14592.89
14 | P2 0.04652 0.00127 1206.24 14586.73
m | P3 0.03008 0.00126 756.83 11938.35
P4 0.03008 0.00123 756.95 11964.98
P1 0.05393 0.00179 1021.28 21162.06
16 | P2 0.05391 0.00181 1023.42 21145.58
m | P3 0.03637 0.0018 649.41 18889.4
P4 0.03636 0.00181 649.18 18927.31
P1 0.05996 0.00201 865.64 27206.6
18 | P2 0.05994 0.00201 864.33 27209.92
m | P3 0.04775 0.00207 602.58 25363.99
P4 0.04781 0.00207 601.32 25377.26
w7h ol - ]?1 Centro Site_LRB
AT W9 WP W A 2dE
P1 0.02282 0.00083 694.15 7890.85
14 | P2 0.02281 0.00083 694.14 7895.38
m | P3 0.02255 0.00096 700.68 8738.92
P4 0.02255 0.00097 700.94 8722.42
P1 0.03114 0.00108 603.05 8072.91
16 | P2 0.03114 0.00107 603.23 8067.2
m | P3 0.03148 0.0011 610.36 8827.32
P4 0.03149 0.00109 610.23 8796.98
P1 0.03553 0.00113 484.63 7628.25
18 | P2 0.03552 0.00113 484.79 7616.13
m | P3 0.03594 0.00117 490.81 7802.8
P4 0.03595 0.00118 490.66 7822.84
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4.2.2 San Fernando A %3} &) 4]

H 4.3 San Fernando XI& I AlZHOI= o2 gt

Collection @ chosun

W7} ol ] San Fernando_FPB
WEWE el | ague ws At Rl E
P1 0.03917 0.00107 1045.22 9105.33
14 | p2 0.03904 0.00107 1030.98 9150.49
m | P3 0.0289 0.00118 790.77 10564.26
P4 0.02891 0.00119 790.72 10599.8
P1 0.04423 0.00139 853.5 11553.18
16 | P2 0.04373 0.0014 840.97 11597.08
m | P3 0.03413 0.00148 667.6 12113.44
P4 0.03414 0.00148 668.8 12164.23
P1 0.04822 0.00148 730.92 13755.82
18 | P2 0.04772 0.00149 724.66 13688.94
m | P3 0.03911 0.00151 585.63 15424.11
P4 0.03912 0.00152 586.36 15380.5
27 o ] San Fernando_LRB
S T Wz 9 Ak HulE
P1 0.02257 0.00076 615.16 5013.01
14 | P2 0.02257 0.00076 614.97 5027.81
m | P3 0.02284 0.00084 607.85 5463.56
P4 0.02283 0.00084 608.08 5434.82
P1 0.02951 0.00085 587.11 5951.38
16 | P2 0.02951 0.00085 586.96 5946.56
m | P3 0.02986 0.00089 580.18 6230.29
P4 0.02986 0.0009 580.6 6234.86
P1 0.03315 0.00104 488.06 6894.33
18 | P2 0.03314 0.00107 487.72 6894.33
m | P3 0.03357 0.00105 481.66 6911.29
P4 0.03357 0.00107 482.04 6914.34
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4.2.3 Mexico City A %13} )4
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W7h ol ] Mexico City_FPB
WS W Wz 9 Ay R2HE
P1 0.01516 0.00068 471.59 3409.16
14 | P2 0.0152 0.00067 472 3422.52
m | P3 0.01467 0.00068 396.05 2927.9
P4 0.01467 0.00069 395.8 2932.47
P1 0.02417 0.0008 452.57 3805.41
16 | P2 0.02419 0.00081 454.24 3817.51
m | P3 0.02245 0.00081 397.13 3381.54
P4 0.02245 0.00082 397.57 3382.17
P1 0.03546 0.00092 437.22 4675.5
18 | P2 0.03547 0.00098 438.14 4679.05
m | P3 0.03244 0.00098 374.4 3598.37
P4 0.03244 0.00092 374.38 3593.01

57} ol — i Mexico City_LRB
T W2 9 A R E
P1 0.0121 0.00065 368.88 3437.72
14 | P2 0.0121 0.00065 345.15 3444.2
m | P3 0.01184 0.00065 298.03 3208.35
P4 0.01183 0.00064 298.08 3213.95
P1 0.01581 0.00078 292.62 3515.41
16 | P2 0.01581 0.00079 292.62 3522.08
m | P3 0.01547 0.00078 286.58 3280.26
P4 0.01547 0.00079 286.61 3282.21
P1 0.02365 0.00092 261.69 3923.64
18 | P2 0.02365 0.00093 261.84 3934.29
m | P3 0.02323 0.00092 255.14 3541.79
P4 0.02323 0.00094 255.1 3542.78
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