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U. 5. Department of Transportation Publication No. FHWA-NHI-10-024
Frderal Highway Admii:tration FHWA GEC 011 - Volume I
Hovember 2009

NHI Courses No. 132042 and 132043

Design and Construction of

Mechanically Stabilized Earth Walls AASHTO LRFD
and Reinforced Soil Slopes — Volume I it i
Bridge Design

Devaloped following:

LASHTO LRFD Bridge Design and AASHTO LRFD Bridge Comstrisction

Specificatfons, +* Edition, 2007, Specifications, ™ Edition, 2004, wirk ' R

with 2068 and 2003 Inseris. 2006, 2007, 2608, and 2609 Inserims pec’ Icatlon s

NCHRP

REPORT 611

Seismic Analysis and Design

of Retaining Walls,
e - Buried Structures, Slopes,
September 2017 1 . and Embankments

Publicaffon Code:LRFD-E - SBN: 578156054654 5

TRANSPORTATION RESEARCH BOARD
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Tipa /// Fone ¥ = load factor

/ /7 // 4 P; = internal inertia force due to the weight of
4

| backfill within the active zone, i.e., the

1 shaded area on Figure 11.10.7.2-1 (kips/ft)
7// KyW, = where W, is the weight of the active zone
Vi .
1 n = total number of reinforcement layers in the
I_g _______ J wall
L = effective reinforcement length for layer i

Extensible Reinforcements
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-Kavazanjian et al., (1997)

As = earthquake ground acceleration coefficient
kp = horizontal seismic acceleration coetficient
d = lateral wall displacement (in.)
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kﬂ'l" — a kmax

kmax = peak seismic coefficient at the ground surface = F,, PGA

o. = f1ll height-dependent reduction factor.

o=1+0.01H[(0.5B)—1]

H = fill height in feet
B — FvSl/kma:{-
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Earthquake, Mag Dist. to Horiz No. of Wall Wall Seismic Reported
Country, & (M) Epicenter Accel Walls Type Height Design? Damage
Year (km) (g) (m)
Gemona, 6.4 25-40 3 RE™ 4-6 no None
Italy 1976’
Leige, 5 0.8 0.15-0.2 2 RE™ 4.5-6 no None
Belgium
1983’
Honshu, 7.7 80-275 0.1-0.3 49 RE™ one wall-few
Japan 1983’ at 140 km cm of
settlement
Edgecumbe, 6.3 30 ! RE™ 6 none
NZ 1987
Chiba-Ken 6.7 40 0.22-0.33 2 nonwoven 5.5 none
Toho-Oki geotextile
Japan ql?ﬂ?“'

Loma Prieta, 7.1 11-100 0.1-0.55 20 RE™ 5-10 some none
CA, USA 11-130 0.1-0+.4 > 1 geognd 3-24 yes one wall-
1989'* 0.2%H

movement (top)
Kushiro-Oki 7.8 40 0.30 1 geogrid 4.4 none
Japan 1993° - I N
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Northridge Earthquake (1994)
M=6.7
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Failure of an embankment of Noto toll road (at site No. 32) caused by 2007 Noto-hanto earthquake.
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