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The mission of the National Earthguake Information Center (MEIC) is to rapidly determine location and
size of all destructive earthguakes worldwide and to immediately disseminate this information to

Tour Information concerned national and international agencies, scientists, and the general public. As Y¥World Data Center

for Seismology, Denver, the MEIC compiles and maintains an extensive, global seismic database on
Earthquake ea_rthquake pararmeters and their effects that serves as a solid foundation for basic and applied earth
Information science research.
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Magnitude 7.5 - NORTHERN PERU
2005 September 26 01:55:39 UTC

FPrehminary Earthquake Report
1.3, Geological Survey, Mational Earthguake Information Center
W otld Data Center for Seismology, Denver

A major earthguake occurred at 01:55:39 (UTCY on Monday, September 26, 2005,
The magnitude 7.5 event has been located in NORTHERMN FERU. The hypocentral
depth was estimated to be 127 km (79 miles). (This event has been reviewed by a
seismologist.)

Magnitude 7.5

Date-Time Monday, September 26, 2005 at 01:35:39 (UTC)
= Coordinated Universal Time
Sunday, September 25, 2005 at 8:55:3% PM
= local time at epicenter
Titme of Eartheualke i other Tite Zones

Location 557475, 76 40970
Depth 1274 km (79.2 miles)
Region MORTHERN PERU

Distances
70 km (45 miles) ME of Moyohamba, Peru
170 krn (105 miles) EME of Chachapoyas, Peru
B45 km (400 miles) S5E of QUITO, Ecuador
7158 km (445 miles) M of LIMA, Peru

Location horizontal +~ 4.5 km (2.8 miles); depth +~ 5 km (3.1 miles)
Uncertainty

Parameters MNst=230, Mph=280, Dmin=693.4 km, Rmss=0.91 sec, Gp= 257,
h-type=teleseizmic moment magnitude (Mw, Yersion=k

Source USGS MEIC WDCS-0)
Event ID usdlad

Felt Reports Five people killed, at least B0 injured, about 70 percent of the
houses destroyed and at least 200 buildings damaged at Lamas.
Damage to buildings at Chachapoyas, Moyobamba and Tarapota.
Felt (V) at Cajamarca, Lima and Trujillo; (I at Manta, Felt () oat
Cuenca and Loja, {ll} at Quito, Ecuador and (I} at Bogota,
Calombia. Felt throughout Peru and Ecuadoar. Also felt in the
Amazonas and Fondonia states, Brazil.




Magnitude 7.5 NORTHERN PERU
Monday, September 26, 2005 at 01:55:39 UTC

Preliminary Earthquake Report
L5, Gealogical Survey, National Earthquake Information Center
Warld Data Center for Seismalogy, Denver
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NORTHERN PERU

20050826 0156530 UTC 5675 76 AW Depth: 127 4 km, Magnitude: 7.5
Earthguake Location

Major Tectonic Boundaries: Subduction Zones -purple, Ridges -red and Transform Fauls -grean
UEGE Mational Earthguake Infommation Cenlar



Magnitude 7.5 NORTHERN PERU
Monday, September 26, 2005 at 01:55:39 UTC

Preliminary Earthquake Report
L=, Geological Survey, Mational Earthgquake Information Center
World Data Center for Seismology, Denver
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2005 09 28 01:55:39 UTC 5.67S 75.41W Depth: 127.4 km, Magnitude: 7.5
Historical Moment Tensor Solutions

Major Tectonic Boundaries: Subduction Zones -purple. Ridges -red and Transform Faults -green
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Magnitude 7.5 NORTHERN PERU
Monday, September 26, 2005 at 01:55:39 UTC

Preliminary Earthquake Report
L3, Geological Survey, Mational Eanthguake Information Center
Warld Data Center for Seismology, Denver
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NORTHERN PERU

20050026 0165538 UTC 5675 76.41W Depth: 127 4 km, Magnitude: 7.5
Seismicity 1950 to Present

Major Tectonic Boundares: Subduction Zones -purple, Hidges -red and Transform Fauls -green
USGE National Earthquake Infommation Center
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NORTHERN PERL
20050026 1 BR300 UTC B.67S V6. AW Depth: 127 4 km, Magnitude: 7.5

Seismicity in 2005
Major Tectonic Boundarnes: Subduction Zones -purpke, Ridges -red and Transfom Faults -green
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NORTHERN PERLU
2005 0026 01 BEAOUTC BE7S 76 AW Depth: 127 .4 km, Magnitude: 7.5

Magnitude 7 and Greater Earthquakes Since 1500
Major Tectonic Boundares: Subduction £ones -purpie, Ridges -red and Transform Faults -green
USGE National Earthquake Infomation Canler




NORTHERN PERU

Mw 7.5
(LISiGE Hapid MDmen’[ -Tensor SD|UTIDF'|}

Date: 26 SEF 2005
Time: 15534 658 UTC

Epicerntar: -5.657 -78.366
Depth: 117 Km



Magnitude 7.5 NORTHERN PERU
Monday, September 26, 2005 at 01:55:39 UTC

Preliminary Earthquake Report
L).=. Gealogical Survey, Mational E-n’[hqu-ll- e Infarmation Center
' Zenter for eismaology, Denver

', Mational Earthguake Information Center: A major earthgquake occurred 75 km
5, 2005 (53:55 PM local time in Peru). The magnitude and location may be revisec

.-‘HIIII:'IJ and at least 200 |-_||J|||j”“:| d'-l”l'-llill"l_‘l 'It L_”” = DErrlEgE to
arca, Lima and Trujillo; (I at Manta. Felt (1) e
Cluito, E| u1|_h|r and {1} at E||||1||’[-l I_ |_|I||rr|L|H FHIt thrnuqhnut F'I-'IIJ and Ecuador. Also felt in the Amazonas and Rondonia states, Brazil.




Magnitude 7.5 NORTHERN PERU
Monday, September 26, 2005 at 01:55:39 UTC

Preliminary Earthquake Report
L5, Geological Survey, Mational Earthquake Infarmation Center
Waorld Data Center for Seismalogy, Denver

This major earthguake occurred within the lithosphere of the Nazca plate. The earthgquakes of northern

FPeru and most of western South America are due to strains generated by ongoing subduction of the
Mazca plate beneath the South America plate. The oceanic Mazca plate moves east relative to the
=outh America plate at a rate of about 7 cm per year. It 1s overnidden by the South America plate at o
the Peru-Chile trench, west of the Peruvian coast, and sinks into the Earth's mantle beneath the South
America plate. The subducted Nazca plate is seismically active to depths of about BS0 km. This

earthquake occurred in a segment of the subducted plate that has produced frequent earthguakes with

focal depths of 100 km to 150 km beneath the Earth's surface. A magnitude 7.2 earthguake in 1997

was situated 150 km to the north of the September 26, 2005, earthquake at a similar depth. " 1

Earthguakes that have focal-depths between 70 and 300 km are commaonly termed ‘intermediate-depth’
earthquakes, as distinguished from ‘shallow-focus' earthguakes, having depths less than 70 km, and
‘deep-focus’ earthgquakes, having depths greater than 300 km. Intermediate-depth and deep-focus
earthquakes represent deformation within subducted plates, rather than deformation at plate
boundaries. Intermediate-depth and deep-focus earthquakes typically cause less damage on the

SCOTIA PLATE

ground surface above their foci than is the case with similar magnitude shallow-focus earthguakes, but
large intermediate-depth and deep-focus earthguakes may be felt at great distances fram their
epicenters.
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REPORTE SISMICO PRELIMINAR

PARAMETROS HIPOCENTRALES
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Sismo intermedio del 25 de Setiembre 2005 (7.0ML)
(Departamento de San Martin - Peru)
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Figura 1
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a) Distribucion de la sismicidad con foco
superficial e intermedia en la region Norte de
Perd. La estrella indica la ubicacion del
epicentro del sismo del 25 de Setiembre de
2005 y la barra vertical de colores, los
diferentes rangos de profundidad a la cual
ocurrieron los sismos.

b) Seccion vertical de sismicidad en direccion
NE-SO. Circulos de color amarilla indican
sismos con foco superficial (h < 70 km) y rojos
a los sismos con foco intermedio (> 71 km)

o 'u'-"-:h_'ii."' ﬁﬁjﬂ:—i%

Hipocentro
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Figura 2

Mecanismo focal para el sismo del 25 de
Setiembre de 2005 y para sismos ocurridos
entre 1993 y 2005 (M > 5.0): Mecanismos de
color verde y azul para sismos intermedios de
color naranja para sismos superficiales.

Esquema sismotectonico para la region norte
del Peru en la cual se muestra la geometria de
la placa de Nazca dentro del proceso de
subduccion. La estrella indica el hipocentro del
sismo. El mecanismo focal (seccion vertical)
indica el desarrollo de procesos extensivos a
niveles de profundidad intermedia
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Figura 3. Registros de velocidad y desplazamiento correspondientes al sismo del 25 de Setiembre de
2005. TOQ, estacion de la red sismica nacional (distancia epicentral, 1414 km, campo
cercano) y PFO, estaciéon de la red sismica mundial (distancia epicentral 6040 km, campo

lejano). Observse la forma simple de la onda P, lo cual sugiere el desarrollo de un simple
proceso de ruptura.

En los registro de PFO se identifica la onda P y la duracion de la ruptura del orden de 10
segundos.




Estuacion de Tarapcto (FIO0): 2&6/0%/05, 10h 47 min (hoa local)

Estuacidn de Taiapoto (PTO); 27/09/05, D2h 38 min (hora local)

Figura 4

Registro de dos replicas del sismo del 25 de
Setiembre de 2005

a) Registro de una replica de pequefia magnitud
(3.2 ML) con alto contenido de ruido.

b) Registro de una replica de mayor magnitud
(4.4 ML) con bajo nivel de ruido



ima, Lunes 03 de Octubre del 2005

Mapa del NEIC:

REPORTE SISMICO

gismo de Moyobamba del 25 de Setiembre del 2005

3 Un SismMo que rem 1 la Zona Morte v Centro del pais, las caracteris

Epicentro Profundidad

Fuente Magnitud
Lat{*} Long{?} (Km}

IGP 7.00M1
MEIC 7

Tue Sep 27 19:00:03 UTC 2005

1 earthguake on this map




En la ciudad de Lima, las estaciones “Alva Hurtado” y “La Molina”, registraron este evento, a
continuacion se presentan el mapa de ubicacién de los acelerégrafos y los acelerogramas
respectivos:

AL HICTFAL EDAD
MIRAFLORES




Estacion: Alva Hurtado
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Estacian: La Molina
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Figura 2: Acelerdégrafo analégico RION, modelo SM-10, Estacion Moyobamba
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Figura 3:

Registros de aceleracion sismo del
25/09/05, Estacion Moyobamba
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Figura 4. Espectros de Fourier y de Respuesta de Aceleraciones
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Figura 5:

YELOCIDAD (cumls)

Registros de Velocidades.

VELOCIOAD [cmic)




.. =6.07cm

m

—
5;
:
E O
=
2
B

Figura 6:

Registros de Desplazamientos
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Figura 7:

Acelerografo digital Kinemetrics,
modelo ETNA



ACELERACION (al)

AW oo om =N

ESTACION C5F, COMPOMENTE E-W|

[Aem128 ]

b 4 F R FINARTEWHE TN ODH@
TERE =]

B DR AR [

A 2 & = = = 7

ESTACION T84 COMPORENTE H-5 |

P 1450

0§ 8 B MMAEEUOHET NENHNS
TEMPIE]

B DR AR [

A 2 & = = = 7

ESTACION CS+L COMPORENTE U-03 |

Py =206

--W—.

0§ 8 BIDMAEEOHET SEED
TEMFIsN

ACELERACIIN [gal]

s & & B & & E

ESPECTRD DE FESPUESTA [k=5x)
ESTROONCS - CIRF E-W

n
LN 5

ACELERACHIN [gal)

= = H & E ¥ E

ESFELCTHL OE FESFIES TA [hS5)
ESTACIOM C58 - COlRaP. M-5

ACELERACIE [[gad)

= = o =2 & % B

B THI OE FESPUEST A . 55
ESTACION CEM - COBP_ L0

i (4] a4 g (1]
PERBION [<)

Figura 8.- Acelerogramas y Espectros de Respuesta, Estacion Jorge E. Alva Hurtado

(CISMID)
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Figura 9.- Acelerogramas y Espectros de Respuesta, Estacion La Molina
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FiguralO: Estacion Acelerografica Temporal, Planta de Cemento Selva



PLANO URBANO DE LA CIUDAD DE LAMAS

TERACHES  REATICE) TEMEraE  RusTICOA

@ Estacion Acelerografica Temporal

Figura 11: Estaciones Acelerograficas en Lomas




Figura 12: Estacidn Acelerografica Temporal Lamas 1, Hospital Rural



Figura 13: Licuacion de suelos y Agrietamientos, ciudad de Moyobamba



Figura 14: Danos en viviendas de tapial, distrito de Lamas













































UNIVERSIDAD NACIONAL DE INGENIERIA

FACULTAD DE INGENIERIA CIVIL
SECCION DE POSTGRADO

SISMO DE LAMAS

25 DE SETIEMBRE DEL 2005

Dr. Jorge E. Alva Hurtado



