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Base is at the top of footings

FIGURE C11-2 Base for a Level Site.

Base at
Ground
Floor

| I ) | E—— | | I
FIGURE C11-3 Base at Ground Floor Level.
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For a floor level above grade to
be considered the base, it generally should not be above grade

more than one-half the height of the basement story. as shown 1n
Fig. C11.24.

Max H/2

Base at level
closest to grade

I | I | —
FIGURE C11.2-4 Base at Level Closest to Grade Elevation
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Base below
grade

FIGURE C11-5 Base below Substantial Openings in Basement Wall.
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rather than close to grade. Stiff soils are required over
the depth of the basement because seismic forces will
be transmitted to and from the building at this level
and over the height of the basement walls. The
engineer of record|is responsible for establishing
whether the soils are stiff enough to transmit seismic
forces near grade. For tall or heavy buildings or where

Table 20.3-1 Site Classification

Site Class v, N or N, Su
A. Hard rock >5.000 ft/s NA NA
B. Rock 2.500 to 5,000 ft/s NA NA
C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf
D. Stiff soil 600 to 1,200 ft/s (YAY-Y#8) M/S 15 to 50 1.000 to 2,000 pst
E. Soft clay soil <600 ft/s <13 <1,000 psf
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Ordinary
Precast

Ordinary
Braced Frame

W=150k

W=150k

W=150k

||

L
L

3@25°

]

The system was analyzed using SAP2000 (CSI 2019), wherein the precast walls
were modeled with shell elements. The stiffness of the upper portion was
determined by fixing it at its base (transition from the upper to the lower
portion) and applying a 100 kip lateral load at the top. The displacement at the
top was 0.607 in.; thus, the stiffness is approximately 100/0.607 = 165 kips/in. The
stiffness of the lower portion was found by removing the upper portion and
applying a 100 kip lateral force at the top of the lower portion. The displacement
at the top of the lower portion was 0.0146 in.,, and the stiffness is
100/0.0146 = 6,872 kips/in. The ratio of the stiffness of the lower portion to the

upper portion is 6,872/165 =41.6, so the first criterion is m

et.

W=500k

W=500k
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D Table 1. Coefficient o and distribution type in @ method.
B i 70 Case Distribution | o
f‘il B REF;%:IR Br?dge abutment (/{ <5 m) | 0.31
- < Bridge abutment (H > 5 m) I 0.55
B ([Rigid and propped wall (H < 5 m) I 0.32
. = Rigid and propped wall (H > 5 m) I 0.64
Sy S RC retaining wall (H < 5 m) I 0.25
RC retaining wall (H > 5 m) I 0.44

qo=AP=0.64A.X H2 H>5m
qo=AP=0.32A.X H2 H<5m
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Dynamic Soil Pressure

20,00 30.00

40.00 50.00

O

==

0.00 10.00

PLAXIS 1531 aji 40 o3k Jao V.Y JS3

Mew Dynamic Pressure

NI Y I SR

—— C0ode Dynamic Pressure

Depth (M)
5RO

'
-
(1]

Pressure (KN/M2)

ol el T polie b Pl oo o)lg Swaloo Sl jLlid aigi bwgie awslia VY IS5




HU Lo ple OF ol 9 Y6 10 U35 60 21 jo 5 w0l o oguas 40 059 ST

(sl 51y p5) Sl oo ylass palyly Slay 0,50

“ dej‘ pliua S s aslol s “"‘)J} 'l“‘-'l.?“’ e &Jlﬁjkﬂ sleos 5 0 Y-Y-0-0-V

2 S LaE g AT L oS 5 Sl a0 00 F e Ll (B) Ay slag s 5l ise laie

(wsLo.o ui’j)) Pplo pial S G (il Uy

1.2H+1.4EH
H: static load pressure
Eh: seismic earth pressure
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Common practice in the U.S. is to treat the dynamic increment of soil pressure
associated with earthquake, as an “E” load and to use the 1.0 factor on it
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1.6H+1.0EH
H: static load pressure
Eh: seismic earth pressure
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The seismic carth pressure shall be added to the unfactored
static active earth pressure to obtain the total earth pressure on the
wall. The wall shall be evaluated as a force-controlled component
using acceptance criteria based on the type of wall construction
and approved methods.
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Seismic earth pressures calculated in accordance with this
section are intended for use in checking acceptability of local
wall components and should not be used to increase total base
shear on the building.

(O}w s ojlw 40 9§ U"‘ u‘f' Lol

130 )18 gy Sociwdl ojlal al s 3 aig8 2 51 50 ojlw LT 31 45 Cowl ol Clold 3 oy 7 Sibe
ged Jlosl pj G2k 4y ) g9 sLis LA (2] (g (o

ol H5O QT ol = ‘_.;‘).”g.bl ol 63 C«.ogl.ii.ou'f...bUQR ).:‘l:).bASCE7 Gl a5 jehilon

05 (o0 Jlosl Conadl o pud i Ly
S _LEH

I Ru Ru

O

AR}




