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ABWR
StandardPlant
3.3 WIND AND TORNADO LOADINGS

ABWR Standard Plant structures which are
Seismic Category | are designed for tornado and
extreme wind phenomena.

3.3.1 Wind Loadings

33.1.1 Design Wind Velocity N
L]

Seismic Category I structures are designed to
withstand a design wind velocity of mph at an
elevation of 33 feet above grade with a recur-
rence interval of years. Sece Subsection
3.3.3.1 for interface raguirement.

So
33.12 Determination of Applied Forces

The design wind velocity is converted to
velocity pressure in accordance with Reference 1
using the formula:

>
g = 0.00256 Kz avy*
where K. =the velocity pressure exposure
coefficient which depends upon the
type of exposure and height (2z)

above ground per Table 6 of
Reference 1.

I = the importance factor which depends
SYruchce O the type of , appropriate
values of 1 are listed in Table

3.3-1,

o

v = design wind velocity of $38 mph, and

.- velocity pressure in psf
S A

~ height for exposure t of Reference 1

_ are given in Table 3.3-2. .

The design wind pressures and forces for
buildings, components and cladding, and other
structures at various hcights above the ground
are obtained, in accordance with Table 4 of
Reference 1 by multiplying the velocity pressure
by the appropriate pressure coefficients and gust
factors. Gust factors are in accordance with
Tabie 8 of Reference 1. Appropriate pressure
cocfficients are in accordance with Figures 2,
3a, 3b, 4, and Tables 9 and 11 through 16 of
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The velocity pressure (q_) distribution with )

LIAG100AE
SENNI— . A

Reference 1. Reference 2 is used to obtain the
effective wind pressures for cases which Refer-
ence 1 does not cover. Since the Seismic Cat-
egory 1 structures are not siender or flexible,
vortex-shedding analysis is not required and the
above wind loading is applied as a static load.
o TR—
3.3.2 Tornado Loadings
fodwasee bl
332.1 Applicable Design Parameters %o . .d .,
3n Ay
The design basis tornado is described by the
following parameters:

(1} A maxmum tornado wind speed of 300 mph at a
radius of 150 feet from the center of the
tornado;

(2) A maximum translational velocity of 60 mph;

(3) A maximum tangential velocity of 240 mph,
based on the translational velocity of 60
mph;

(4) A maxamum atmospheric pressure drop of 2.00
psi with a rate of the pressure change of
1.2 psi per second; and

(5) The spectrum of tornado-generated missiles
and their pertinent characteristics as given
in Subsection 3.5.1.4.

See Subsection 3.3.3.2 for COL license
information.

3322 Determination of Forces on Structures

The procedures of transforming the \ornado
loading into effective loads and the distribu-
{ion across the structures are in accordance
with Reference 4. The procedure for transform-
ing the tornado-generated missile impact into an
effective or equivalent static load on struc-
tures is given in Subsection 3.5.3.1. The load-
ing combinations of the individuai tornado load
ing components and the load factors are in accor-
dance with Reference 4.

The reactor building and control building are
not vented structures. The exposed exterior
roofs and walls of these structures are designed
for the 2.00 psi pressure drop. Tornado dampers
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are provided on all air intake and exbaust 3. Deleted
openings. These dampers arc designed to
withstand a negllivc-;-“ psi pressure.

©

33223 Effect of Fallure of Structures or

Components Not Designed for Tornado Loads 4. Bechtel Topical Report BC-TOP-3-A, Kevision
3, Tomado and Extreme Wind Design Critena
All safety-related system and components are for Nuclear Power Plants.

protected within tornado-resistant structures.

See Subsection 3.3.3.3 for COL license
information requirements.

3.3.3 COL License Information
3331 Site-Specific Design Basis Wind

The site-specific design basis wind shall not
exceed the design basis wind given in Table 2.0-1
(See Subsection 2.2.1).

3332 Site-Specific Design Basis Tornado

The site-specific design basis tornado shall
not exceed the design basis tornado given in
Table 2.0-1 (See Subsection 2.2.1).

3.3.3.3 Effect of Remainder of Plant Struc-
tures, Systems, and Components not Designed for
Tornade Loads

All remainder of plant structures, systews,
and components not designed for tornado loads
shall be analyzed for the site-specific loadings
to ensure that their mode of failure will not
effect the ability of the Seismic Category I ABWR
Standard Plant structures, systems, and compo-
nents to perform their intended safety functions.
{See Subsection 3.3.2.3)

1.3.4 References

ANS|/RSCE 7-F %
1. \ANG-Srandard-ASR-d, Minimum Design Loads

for Buildings and Other Structures,

TS A S8 by A Ot 6o a Nttt —
mvemzcr &z, 9%,

2. ASCE Paper No. 3269, Wind Forces on
Structures, Transactions of the American
Society of Civil Engincers, Vol. 126, Part
H.
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Table 3.3-1

Importance Factor (I) for Wind Loads

Nonsn(ua - Related 5.&.*3- Re lovred

1.00 S04
(R

NOTES:

1. These values of (1) are based on Table 5 of
Reference 1 but-ere-modifisd to-seflect the
B O i s LSV
Loei et od
B N e ]

’m categories are as defined in )

~~__Section 6.5.3 of Reference 1.
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Table 3.3-2

VELOCITY PRESSURE DISTRIBUTION AND
GUST FACTORS AT VARIOUS HEIGHTS

EXPOSURE TYPE C

Height a4 Gy Windward Side Wall Roof Leeward

Zone \ (ft/sec) Wall Pressure  Suction Suctuion Wall Suction

z (f1) 08Gpg, 0.7Gyaqp 0.7G 0.5G

\\ (Ib/f<) (157?(‘5) (b/ﬁsq)h (lb/fthf)h

0-15 346 132 37 58 58 42

20 376 1.29 39 57 57 41

25 02 \ 127 41 56 56 40

30 424 126 43 56 56 .

4 459 1.3 45 54 i »

50 489 121 \ 47 54 54 38

60 515 120 & @9 53 53 38

70 536 1.19 $1 53 53 38

80 558 1.18 52 52 37

%0 58.0 117 52 52 37

100 597 1.16 55 51 51 37

120 7 1.15 58 51 51 36

140 658 114 60 50 50 36

160 684 113 62 50 50 36
EXPOSURE

Height g, G, Windward Roof Leeward

Zone (ft/sec) Wall Pressure Suction Wall Suction

z (f) 0.865(11 °~7Gh2% Oﬁchzqh
(Ib/f<) (Ib/f<) (Ib/ft%)

0-15 2 1.15 52 58 58 42

20 594 114 54 58 58 4]

25 618 113 56 57 5 41

3 641 112 57 57 57 4]

40 683 111 61 56

50 71 1.10 63 56

60 7 109 64 55

0 %3 108 66 55

80 71 108 67 55

% 800 1.07 68 54

100 819 1.07 LY 54

120 847 1.06 n 54

140 875 105 74 53

160 898 108 75 53

Qy = @ @ z = 123.69 fi (roof height above grade) for the reactor building



