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%72, [ESBWR DCDJ ® North Anna Site (Z3IF 5 HMESEA K 2—2 (27”9, North
Anna Site @ RB/FB Complex |Zd\\NTC, HAMWHKHEV s =1297~1946m/s 0> i T
INTW5,

%4bﬂyﬁ@%<ﬁ%%)@iﬁ%ﬂ@@h%&ﬁW1Vs:wwwsf%@,i%
HifE OB T TESBWR DCDJ i fH#IPHNTH L Z & M HEAEE L H D LD,
W$WDwJK%Héixw%WiKiéﬁﬁmﬁﬁéﬁﬁm FHME 2 feRd L7z,

[Table 34.3-1
Generic Site Properties for SSI Analysis
Soft Medium Hard Fived Base
Sh('afr"}fave velocity 300 800 1700 >1700
(m/s)
Mass density (kg/m") 2000 2200 2500 Not
' ’ - Applicable
. . 7 Not
Poisson’s ratio 0.478 0.40 0.35 .
Applicable
- ; a0\ Not
Material damping (%) 5 4 3 Applicable

SIto U.S. Customary units conversion (SI units are the controlling units and U.S. Customary units are for
reference only): 25.4 mm = 1in, 1 kg = 2.205 lbm

(1) The shear wave velocity and material damping specified above are used as strain compatible values.

(2) The maximum ground water table is 0.61 m (2 fi) below grade. The effect of ground water on SSI
analvsis is considered in the selected values for the Potisson’s ratio, resulting in the P-wave velocity no
less than the minimum P-wave velocity of water (1460 m/sec).

X 2—1 FEYEFFHCIT 2 M0 (TESBWR DCD) X v $fr, —EBIN%E)

B 5-1-2
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Table 34.3-2
North Anna Site-specific Properties for SSI Analysis

RB/FB Complex Control Building

(BE) (UB) (LB) (BE) (UB) (LB)
Low strain .\'l:c'()n' G 1.5G G/1.5 G 1.5G G/1.5
modulus (kg/nr’) 6.70E+08 1.00E+09 447E+08 4.97E+08 7.46E+08 3.3IE+O08
Shear wave velocity 1589 1946 1297 1369 1677 1118
(m/s)
Mass density (kg/m’) 2606 2606 2606 2606 2606 2606
Poisson’s ratio 0.33 0.33 0.33 0.33 0.33 0.33
Material damping (%) 2 2 2 2 2 2

St 1o U.S. Customary units conversion (S1 units are the controlling units and U.S. Customary units are for reference
only): 25.4mm = lin, 1 kg = 2.205 Ibm

Note:  The rock properties are provided for three conditions, G, 1.5G, & G/1.5, which are considered as best-
estimate (BE), upper bound (UB) and lower bound (LB) cases.

2—2 North Anna Site |[Z351) 2 Hi#sZf (TESBWR DCDJ Appendix X 0 $#iHy, —ERIN%E)

2.2 B yX U 7INETT DR
ABWR DCDJ =R/ FUNSNT K D HREN R 53l 714 X 2—3 12779, TABWR DCDJ
T, BEFHMIICBIT 2@z oV Tida vy X ZEAMBRENZ E0nn, @WK L
A7 L TCRHMIiL TLWELTWND,
¥, R2—1ITHA M IEY (BEE) OMERISEMITE T LV OBEAEZ R LT
BY, ayF AR TEREICE DT REGEPNERL TV Z & 2R
LTWa,
LEX Y, A RN h B ERINR & 70 L C RV XU K D EEEN % 5 3l
BATH 2 L DY MEEREGR LT,

GBI #2—1 YA M HEY EER) OEAE (EWI5H)
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3.7.2.14 Determination of Seismic Category | Structure Overturning Moments

Seismic loads are dynamic in nature. The method of calculating seismic loads with
dynamic analysis and then treating them as staric loads to evaluate the overturning of
structures and foundation failures while treating the foundation materials as linear
elastic is conservative. Overturning of the structure, assuming no soil slip failure occurs,
can be caused only by the center of gravity of the structure moving far enough
horizontally to cause instability.

Furthermore, when the combined eflect ol earthquake ground motion and strucrural
response is strong enough, the structure undergoes a rocking motion pivoling about

cither edge of the base. When the amplitude of rocking motion becomes so large that
the center of structural mass reaches a position right above cither edge of the base, the

structure becomes unstable and may uip over, The mechanism of the rocking motion is

like an inverted pendulum and its natural period is long compared with the linear,

elastic structural response. Thus, with regard to overturning, the structure is treated as

a rigid body.

The maximum kinetic energy can be conservatively estimated to be:
1 42 2
E, = Zij[(\H)i + (\\_,;J (3.7-9)
1

where (\'H) and (vy,) are the maximum values of the toral lateral velocity and rotal
vertical velocity, respectively, of mass m;.

Values for (vpy) and (vy;) . arc computed as follows:
1 1

(), = (o0 (v (3.7-10)

() = )]+ ()] (3.7-11)

where (\-'H) and (vv} are the peak horizontal and vertical ground velocity,

respectively, and (v). and (v,), arc the maximum values of the relative lateral and
. . 1 1

vertical velocity of mass m,.

Letting m, be total mass of the structure and base mat, the energy required to overturn
the structure is equal to

E =m gh+W —W
o) 0 p

b (3.7-12)
where his the height to which the center of mass of the structure must be lifted to reach
the overturning position, g is the gravity constant, and W, and Wy, are the energy
components caused by the effect of embedment and buoyance, respectively. Because
the structure may not be a symmetrical one, the value of h is computed with respect to
the edge that is nearer to the center of mass. The structure is defined as stable against
overturning when the ratio F.n Lo F'.». is no less than 1.1 for the SSE in combination with

other appropriate loads.
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