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DESIGN OF CIVIL STRUCTURES ATTACHMENT F

DYBD - The larger of DYNB or DYND

DYCD -~ The larger of DYNC or DYND

Ei

RFE

TVA 10535 (PEAC-6-89)

-~ Loads due the effects of OBE on structural steel and
permanent floor mounted equipment. For the Lower Drywell
Platforms, this excludes support loads from attached piping,
HVAC ducts and cable trays (these loads are defined under DYNB,
DYNC, and DYND),

-~ Loads due to the effects of DBE on structural steel and
permanent floor mounted eguipment., For the Lower Drywell
Platforms, this excludes support loads from attached piping,
HVAC ducts and cable trays (these loads are defined under DYNB,
DYNC, and DYND).

- Qutage and maintenance loads, including any moveable
equipment loads and other loads which vary with intensity and
occurrence during an outage, i, e., these loads shall not be
present while the plant is operating. An L, of 100 psf
applied to the loadable cpen area shall be evaluated as a
baseline outage and maintenance live load for the initial
analysis using these criteria. As concentrated live loads due
to outage or maintenance procedures are ldentified these loads
shall be evaluated against the base line case, If the results
of the concentrated loads exceed the baseline case, the
concentrated loads must be evaluated per these criteria.

-~ Live loads (loads which vary in intensity and occurrence)
including movable equipment and lateral soil pressures.

- Construction live loads (greater than normal operating live
loads of a temporary or unusual nature).

-~ Pressure equivalent static load effects from a Design Basis
Accident (DBA) including an appropriate dynamic load factor,

-~ Restraint of free end displacement loads due to thermal
reactions from attached piping systems, based on the most
critical thermal condition.* RFE loads can be subdivided as
follows:

RFEy; - RFE reactions which contribute to uplift,

RFEg - All other RFE reactions, i{. e. reactions which do
not contribute to uplift.

*1f reduced conservatism is needed, RFE loads may be defined
for upset, emergency, and faulted conditions corresponding to
the assoclated dynamic loading conditions (DYNB, DYNC & DYND).

-~ Pipe reactions during normal conditions or upset conditions
based upon the most critical transient or steady state
conditions.
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Monorails, Holst and
Cranes

Masonry Block Wall
Anchor Bolts, sleeves,
plates and other
embedded material

Ductwork

Stairwell Fire
Protection Partitions

Cable Trays

Conduit

Piping

Pipe Insulation

Equipment

Obtain loads from
thhe Mechanical discipline

Attachment B of Reference 7,3-1

Shall be obtained from vendor/
supplier.

Section 1.5 of these criteria
(Reference 7,.3-1), BFN-50-C- 7103
(Reference 7.3-2) and
BFN-50-C~7104 (Reference 7.3-3)

10 psf

BFN-50-C~7103 (KReference 7.3-2)
and BFR-50-C-7104 (Reference
7.3-3)

BFN-50-C~7104 (Reference 7.3-3)

Mechanical Design Guide
(Reference 7.2-1)

Mechanical Design Guide
(Reference 7.2-2)

Shall be obtained from the
Mechanical, Electrical, and/or
other appropriate design
discipline and from equipment
manufacturers drawings as
applicable, including the
location of the center of gravity,

Note: The dead load for the lower drywell platforms

El. 563'-2""

and E1. 584'-11''attached systems,

e, g. piping, HVAC, cable trays etc, shall be a
minimum of 40 psf,

3.2.2 Live Loads

Al1 live loads shall be in accordance with the Live Load
Drawings when available. Otherwise, live loads listed

herein shall be used.

F-6
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3.2.3

3.2.,4

3.2.

5

Pressure loadings 0.25 psi
El. 582.0' Blowout panels

Note: The uniform live load shall not be applied in
the areas occupied by specific defined equipment
loads.

Seismic Loads

Steel components shall be designed to withstand Operating
Basis Earthquake (OBE) loads resulting from maximum ground
accelerations (0.10g) in the controlling horizontal
direction and maximum vertical ground accelerations
(0.067g) in combination with other loads specified herein,
where g = gravitational constant = 386 in/sec. In
addition, these components shall be designed to withstand
Design Basis Earthquake (DBE) loads resulting from maximum
ground accelerations (C,20g) in the controlling horizontal
direction and maximum vertical ground acceleration (0,138)
in combination with other loads specified herein. Seismic
accelerations and analyses shall be in accordance with
BFN-50-C-7102 (Reference 7.3-5).

Stainless steel liner plates shall not be designed for
seismic loadings.

Abpormal Accident lLoads

Load terms Yy , Yo , Y , Tq , Py , Ry are
considered Agnornal Accident Loads (References 7,3-4,
7.3-1, and 7.3-2)

Thermal Loads

Environmental drawings wil) supply appropriate
temperatures and pressures for calculating thermal loads
T, and T, (Reference 7.3-1).

4.0 LOADING COMBINATIONS AND ALLOWABLE STRESSES
4.1 Definitions

TVA 10535 (PEAC-6-89)

i

Specified minimum yield stress of structural steel (psi).

Specified design compressive strength of

concrete (psi).

The allowable stress based on the elastic

design methods per AISC (Reference 7.1-1)
F-8

5000A8




BFN-50-C~710(
ATTACHMENT F

et

Def

The maxim
(Referenc
streszes

not permi

combinations corresponding allowable
be used for the Lower Drywell Platforms at El.
El., 584'~11" are given in Table 4.3

. -

llowable
stresses t tures are given

concrete
members &h
wvhere
ded area,
ed area may be
10t more than

be the area

contained who

upper base the
s of .




— -
BFR-50-C-7100

DESIGN OF CIVIL STRUCTURES ATTACHMENT F

TABLE 4.3.1
LOWER DRYWELL PLATFORMS

LOADIRC COMBINATIONS AND ALLOWABLE STRESSES

Combination Allowable (4,5)
. No, __ Combination —Stress Notes
A. D + Lg 1,08
B. D+ E + DYNB 1.08
c. D+L, +E + DYNB 1.08
D. D+E+ DYNB + T, + RFEg 1.58 1
E. D+L, +E' + DYNC 1.58
; F. D +E'" + DYNC + T, + RFE 1.58 1
G. D+ E' + DYCD + Yo 1.58 2
H. D + DYND + T4, +RFEg 1.58 1
1. D+E+ DYBD + Tg + RFEg + Y, 1.58 1,2
J. D+E' +DYCD + Ty, + RFEg + ¥, 1.58 1,2

UPLIFT EVALUATION

Static Loading Dynamic Loading
A. 9D + T, + RFEp - 3
B. .9D DYNB + E 3
5. 9D + T, + RFE DYNB + E 3
| D. .9D DYNC + B 2
‘ E. .9D + T, + RFEy DYNC + E' 3
1 F. .9D + T4 + RFEp) DYND + E + Y, 3
G. .90 + T4 + RFEp DYND + B' + Y, 3
F-10
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TABLE 4.3,

OTHER STEEL FEATURES
LOADING COMBINATIONS AND ALLOWABLE STRESSES

Combination
No. Combination

p Normal Operating
DL*LL *Ro

2. Normal Operati.g + OBE (Seismic)
D +Lp +E + Ry

3 Normal Operating + Wind
D + 1l +W, +R

4, OBE (Seismic) + Thermal
Dp +Lp +T, +Ry +E

$. Normal Operating + Thermal + Wind

6. DBE (Seismic)
Dp + Ly +To + Ry +E'

Normal Operating + Thermal + Tornado
D +Lp +T, +Ry + Ty

8. Abnormal Accident

9. Abnormal Accident + OBE (Seismic)
Dp + Ly + Tg + Rg + Py + 1.0

(Yy + Y9 + ¥, )+ E

10. Abnormal Accident + DBE (Seismic)

Dy, + Ly + Ty + R

(Yy + %9 +Y¥p )+
I B Construction
Dy, + L or Dg

TVA 10535 (PE&C-6-89)

2

a
E )

+ Lic
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1.58 1
1.58 1
1.58 1
1.58 1
1.58 1
1.08 ¢

5000A11




-

BFN-50~C-7100

DESIGN OF CIVIL STRUCTURES ATTACHMENRT F

NOTES FOR TABLES 4.3.1 AND 4.3.2

. In the preceding factored load combinations, thermal loads (T, and T,)
can be neglected when it can be shown that they are secondary and self
iimiting in nature and where the material is ductile.

The secondary and self limiting nature of thermal lcadings may be
demonstrated using Civil Design Guide DG-Cl.6.12, "Evaluation of Steel
Structures with Thermal Restraints", with the following limitations:

a. Urstility ratios shall be limited to less than or equal to three (3).
vuctility ratios exceeding this value shall require further evaluation
on a case-by-case basis,

b. Self drilling concrete anchors may be considered acceptable for
thermal loadings if the thermal shear displacement from thermal loads
only (not combined with other locads) are less than or equal to 0.1
times the nominal anchor diameter.

¢. Concrete anchors other than self drilling anchors may be considered
acceptable for thermal loading if the thermal shear displacements from
thermal loads only (not combined with otnher loads) are less than or
equal to 0.2 times the nominal anchor diameter.

d. Weld stresses shall be limited to two thirds of nominal tensile
strength of the weld metal.

. Only one pipe whip reaction should be considered at any given time;
however, 211 postulated breaks for which pipe rupture mitigation structures
exist an. are attached to the drywell steel must be considered,

, In each combination, it must be shown that the magnitude of the beam seat
reaction due to static loading is greater than the reaction due to dynamic
loading, unless and adequate tie down exists or the magnitude of uplilt is
within acceptable limits of 0.05 inches,

. The requirements of TVA Civil Design Standard DS-C1.7.1, as applicable,
(Reference 7.2-3) shall be applied for evaluation and design of concrete
anchorages for supports.

., For limitations on allowable stresses, see Section 4.2.2.

, Class II Structures shall be designed for load combinations 1,3,5 and 11

only. Class II Structures contained in Class I Structures shall also be
designed for load combination 6.

5000A12
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5.4

Inspection of Leak Tight Liner Welds

All leak tight field welding shall be one hundred percent (100%)
inspected by the vacuum box liquid penetrant inspection method in
accordance with Reference 7,1-3, with & note to this effect
incorporated in the drawings.

6.0 ADDITIONAL DESIGN REQUIREMENTS

o All future design calculations and revisions to existing calculations
shall be prepared in accordance with Reference 7.1-4,

o All field welding ahall be performed in accordance with Peference
7.1-3 unless noted otherwise.

o Each drawing involving material to be furnished shall have a note
incorporated on the drawing indicating the appropriate quality level
to which the material will be
purchased,

o For structural shapes called out on drawings or in calculations which
are not contained in the 8th Edition of the AISC Specification,
consult the 6th or 7th Bditions of the AISC Specifications for section
properties.

7.0 REFERENCES
7.1 Design Input
1) American Institute of Steel Construction (AISC) Specification
for the Design, Fabrication & Erection for Structural Steel for
Buildings, 8th edition, Nov. 1, 1978.
2) American Welding Society Struccural Welding Code, AWS D1.1-81.
3) TVA General Construction Specification G-29.
4) TVA Engineer.ng Procedure NEP-3.1, “Calculations."
7.2 Backaground

TVA

1) Mechanical Design Guide, DG-M5.1.3, "Steel Piping Materials
Accessories and Systems Design Consideration.”

2) Mechanical Design Guide, DG-M18.9.1, "Insulation for Piping and
Equipment in Nuclear Power Plants.”

3) TVA Civil Design Standards DS-C1l.7.1, "General Anchoicge to
Concrete."

4) Design of Structural Steel Members (Building. Miscellaneous, and
Supplement Steel), Civil Design Guide, DG-Cl.6.7,

F-14
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7.3 Design Criteria

1

2)

3)

4)

5)

6)

TVA 10535 (PEAC-6-89)

BFN-50C-7100, "General Design Criteria - Design of Civil
Structures.”

BFN-50C-7103, "General Design Criteria - Structural Analysis and
Qualification of Mechanical and Electrical Systems."

BFN-50-C-7104, "Design of Structural Supports"

BFN-50-C-7105, "General Design Criteria - Pipe Rupture, Internal
Missiles, Internal Flooding, Seismic Equipment Qualification and
Vibration Qualification of Piping."

BFN-50-C~7102, "Seismic Design."

BFN~-50-C~7107, "Design of Class I Seismic Pipe and tubing
supports.”
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ENCLOSURE 3
BROWNS FERRY NUCLEAR PLANT
SUMMARY OF COMMITMENTS




