Important Facts of Tall Buildings

Dr. Roberto Stark
STARK + ORTIZ, S.C.
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Distribution of tall buildings
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Material of the structure
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Tallest Buildings — World Wide
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Tallest Building in Mexico
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TORRE LATINOAMERICANA
Height = 140 Meters

Height = 180 Meters included the anthena

Finished in 1956
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b) DISIPADORES PASIVOS DE ENERGIA
USANDO FLUIDOS VISCOSOS

Torre Mayor Mexico

c) DISIPACION DE ENERGIA POR
REACCION DE MASAS SINTONIZADAS
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TORRE KOI

San Pedro Garza Garcia
Monterrey, Nuevo Leon



General:

= Total Height: 279.5 meters

= Mixed Used

m Concrete Structure, central core with

two levels of excentric Outriggers.
Level 21-22 and Level 62-63.



Foundation

= Mat Foundation 4 meters deep
supported by 76 drilled piles 1.5 m
diameter with an effective length of
/ meters.

= /,070 m3.



Foundation

= Second largest concrete pour in Mexico.

m 7 concrete plants, 98 mix trucks, 1,010
drops and 7 pumps.

m 26 hours y 17 minutes continuous pour



Floor system

m Postensioned, unbonded strands
with a thickness of 250 mm and
central strips of 350 mm.



Concrete Strength

m Columns and Walls 700 to 500
kg/cm2. (70 to 50 Mpa)

= Floors 500 to 350 kg/cm?2 (50 to 35
Mpa)
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Peak acceleration from test
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2
> f'c=500kg/cm
N+42 - N+67
Columnas
130cm x 130 cm

N+52 100¢m x 100cm

2
> f'c=600kg/cm
N+23 - N+41

Columnas

150em x 150em
120em x 120em

N+27

>' f c=700kg/cm2
E-9-N+22
Columnas
160cm x 200cm
150cm x 150cm

E-5

Figura 1 Variaciones de la resistencia a compresion del concreto y secciones de columnas



Q = = i
i Bt B & J
@ .1

E "

&

(N) I -R
O+ TR B

@ L =B 1
Q s | M m [1 D E/
0§

) — & " n

Figura 2. Columnas instrumentadas en el nivel N-5
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Figura 3. Columnas instrumentadas en el nivel N+27
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Figura 4. Columnas instrumentadas en el nivel N+52



Preparacion de sensor Colocacion de sensor




Estacion de medicion Configuracion de equipo




6.1.

RESISTENCIA A LA COMPRESION

Distribucion normal de las resistencias a compresion f ¢=700 kg/cm?

Edad: 28 dias

N=234
Xm=672 [kg/cm?]
S=48 [kg/cm?]
V=T%

400

500

600 700 800
Resistencia a la compresion [kg/cm?]

900

1000




Edad: 56 dias

0 N=253

o Xm=734 [kg/cm?]
o S=H4lkglem?]

o V=T%

600 700 800
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900

1000




Edad: 91 dias

N=249
Xm=788 [kg/cm?]
S$=50 [kg/em?]
\/=6%
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900
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Distribucion normal de las resistencias a compresion f'c=600 kg/cm®

Edad: 28 dias

N=75

Xm=650 [kg/cm?]
S=57 [kg/cm?]
V=9%
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900
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Edad: 56 dias

N=77
Xm=691 [kg/cm?]
S=73 [kg/cm’]
V=11%

Y

/
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Edad: 91 dias

N=58 /\ |

Xm=734 [kg/cm’] /i

S=51 [kg/em?]
V=7% / \

5000 N 700 800 000 1000

Resistencia a la compresién [kg/cm?]




Ec [kg/cm?)
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y=7947.7x+ 194214 [ | X n
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C ¥ " x —

Ec=10,600WF'c + 70,000
= A(]-363 HSC NTC-04 CAR
® ddias B 7dias
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¥ Oidias
20 22 24 26 28 30 32

vf'c [kg/em?]

Figura 7. Madulos de elasticidad de los concretos suministrados



Deformacion [Millonesimas]

Deformacion axial en columnas del Nivel -5

50

-150

200 4

-250 1

-300

-350

-400

C <t ~ (] o0
o N W = m
— NN N o

112
140
168
364
9
420

Tiempo [dias]
—1-) —]-P  m—D-N e—10-N

Figura 8. Deformacion de columnas nivel N-5




Temperatura[°C]

Temperatura en columnas del Nivel -5

28

[a] L ~ o [a.a] {fa] T ~ [a=] [s.a] [fa] = ~
n (va] = ) 0 (9] ™~ n [£4] (] m e} (9]
= - ™ i ™ =~ [ M m m m

Tiempo [dias)

=110 —2]-P ====20-N —19-N ===TEMP-AMB

420

Figura 9. Temperatura de columnas nivel N-5




Deformacion [Millonesimas]
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Deformacion axial en columnas del Nivel +27
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Figura 10. Deformacion de columnas nivel N+27
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Temperatura [°C
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Temperatura en columnas del Nivel +27
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Figura 11. Temperatura de columnas en nivel N+27
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Stress, MPa
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Stress, ksi

Aggregate
Concrete e
/L( Rk
; /

1

E, Cementitious
Matrix 7 2

0

2 3
Strain 107

The term “cementitious
matrix” include the
Portland cement plus, fly
ash, granulated blast-
furnace slag, raw or
calcined natural
pozzolans, silica fume,
chemical admixtures, air
entrained, and the
combined water.
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Modal Analysis

TABLE: Modal Participating Mass Ratios

Case

Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal

Period
Sec

1 7071
2 5579
3 4776
4 2.188
5 1.652
B 1.288
S a0
8 0.842
9 0.755
0 oses
11 0.575
12 0554
13 0.412
14 0.398
15 0.371
16 0.335
17 0.296
18 0.263
19 0.252
20 0.237
21 0.223
22 0.205
23 0.2
24 0.195
25 0.188
26 0.1658
27 0.155
28 0.148
29 0.131
30 0.125
31 0.104
32 0.099
33 0.069
34 0.057
35 0.035
36 0.033

Suma

Ux

0.019
0.3783
0.0626
0.0014

0.018
01087
0.0149
0.0079

2.179E-06
0.0617
0.0011
0.0001
5.00E-04

0.018

0.022
0.0007
0.0061
0.0231
0.0008
0.0049
0.0057
0.0002
0.0026
0.0059
0.0154
0.0008
0.0347
0.0116
0.0146
0.0548
0.0z227
0.0144
0.0178
0.0005
0.0305
0.0071

0.989

uy

0463
0.0274
0.0002
0.1074
0.0095
0.0024
0.0587
0.0109
0.0164

7.837E-06
0.0105

0011
0.0039
0.0071
0.0035
0.0037
0.0067
0.0043
0.0048
0.0166
0.0008
0.0116
0.0001
0.0114
0.0096
0.0325
0.0157
0.0373

0.034
0.0135
0.0071
0.0077
0.0005
0.0198
0.0042
0.0189

0.9493



Vibration Modes
[ (43D View Mode Shape (Modal) - Mode 1 - Period 7071 |
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W14x257

LEVEL 44 H= OFFICE 16

EL+ 20850
LEVEL £3  HR CFFICE 15

EL+ 20500
LEVEL 47 HR OFFICE 14

EL+ 200.50

LEVEL 41 HA CFF[CE 13

EL+ 195.00

LEVEL 20 HR CFFICE 12
EL+ 151.50

LEVEL 39 HR OFFICE 11

W14x257

EL.+ tB7.00
LEVEL 38 HR CFFICE 10

EL+ 182.50
LEVEL 37 HR CFFICE 9

EL+ T78.00
LEVEL 36 HR OFFICE &

EL+ 173.50
LEVEL 45 HR OFFICE /

EL.+ 169.00
LEVEL G4

HE OFF[CE &
EL.+ H4.50
LEVEL 33 HR OFFICE 5

PROPERTIES OF FRICTION DAMPERS

EL+ 160.00

W1 4;25?!

LEVEL 27 THAWSFER — AMENITY
EL+ 133.00

LEVEL 26 LR OFFICE 20

EL+ 12850
LEVEL 25 L% OFFICE 19

EL+ 2400
LEVEL 24 |R CFFICE 18

W1dx257

EL+ 718.50
LEVEL 25 LR CFFICE 17

EL+ 11500
LEVEL 22 L% OFFICE 16

EL+ 110.50

LEVEL 27 R CFFICE 15
EL.+ 0600

LEVEL 20 |R OFFICE 14

EL+ *01.50
LEVEL 15 LR CFFICE 13

EL+ 9700
LEVEL 18 R CFFICE 12

EL+ 5250

14x257

LEVEL 17 LR OFFICE 11
EL+ 2500

LEVEL 16 LR CFFICE 10
EL+ EZ50
LEVEL 15 LR OFFICE 9

EL+ 7300

LEVEL 14 LR OFFICE 8
EL+ 750

LEVEL 120 LR OFFICE 7
EL+ 70.00

LEVEL 12 LR OFF[CE &
EL+ 6250

LEVEL 32 HE OFFICE DAMPER SLIP LOAD {klp) STROKE (II"IJ
EC+ 75550
el FO1 1100 +/- 3
LEVEL 30 HR OFFICE 2 o L
T " Hf il Foz 1300 +i/= 4
LEVEL 33 HFE -DF!-'I-:E 1
] e FD3 1650 ti- 2
LEVEL 28 TRAWSFER — WEP 2
EL+ 13750 - -
Fo4 1950 +/-Z




Distorsiones de Entrepiso - Direccion X

60 60
FD1- N44
- FD1- N44
LIM = 0.0503 D1 Nad
50 50
40 40
w w
2 g
[=k] @
= - N29&N28 = FD3 - N29&N28
230 Litd Z 30 LIt
= o
o o
z z
20 20
CIBELES CIBELES 2
10 ucs4 10 uCcas 1
S1 $1.3
) 2 3
- 3 $3 3
0 & 0
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0 0.005 0.01 0.015 0.02 0.025 0.03 0.035

Distorsion de entrepiso - Todos los registros Distorsion de entrepiso - Registros maximos



Distorsiones de Entrepiso - Direccion Y
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Distorsiones de Entrepiso por Viento
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Distorsiones de Entrepiso por Viento
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