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1.0 INTRODUCTION

1.1

1.2

Purpose

This document provides the engineering criteria for the application of the Blume
Curves as shown in Attachment A. The first set of Blume Curves applies to Dresden
Unit 2 and 3, and the second set applies to Quad Cities Unit 1 and 2.

Applicability of the Blume Curves Criteria:

a)
b)

Dresden Units 2 and 3: diameter 10" or less piping
Quad Cities Units 1 and 2: diameter 8'" or less piping for
lateral seismic spans spacing.

2.0 INPUT INFORMATION REQUIRED FOR APPLYING THE BLUME CURVES

2.1

2.2

3.0 A mathematical model should be drawn for each problem using input information described, |

in2.2. All support points, branch points, concentrated weight locations, elevations, line |

number, valve number, and orientation of piping system (N direction) should be properly
identified on the Blume mathematical model.

Piping Data

Pipe Size .
Schedule..
Pipe Weight
Contents
Insulation

Piping Isometric with Field Information from Bechtel Walkdown

Dimensions of piping

Locations of supports - type and direction
Weights of valves/flanges

Piping Class - breaks

Highest elevation of piping system is required for flexible spans (Attachment A) |
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4,0 ANALYSIS FOR OBE

4. 1

4.2

The evaluation of seismic restraints should be performed for all directions; effects
of concentrated weight and change in line size should be considered. .

4.1.1

4.1.2

~ Table 1 gives the maximum spans for vertical rigid supports as a function
- limitad to the level established by Quad Cities Blume Curve Criteria

When the as-built restraints on the piping system have been evaluated to be in- .
adequate, additional supports would be designed such that the Blume Curve Criteria
‘The thermal criteria as provided in Project Instruction 10. 0 should be
applied while adding seismic restraint to the piping system. &

is met,

Horizontal Direction

The adequacy of seismic restraints of the two perpendicular horizontal
directions for OBE can be evaluated directly from the Blume Curves.
Both rigid and flexible spans should be considered. In addition to avoid-
ing the resonant range, the seismic stress for Quad Cities 1 and 2 piping
should be less than 3700 psi, and the deflection should be less than 2 i.nches.

For Dresden 2 and 3 piping, the deﬂectlon crlterlaILSB plotted on the
Deflection Curves limits the allowable span.

Building amplification is considered in the Quad Cities Blume Criteria

by multiplying restraint loads, stresses, and deflections by 3 for piping
located at elevation 579 feet and above.. This amplification is included in.
the Blume Curves for Dresden , so that the multiplication factor for
higher elevations does not apply. : A

Verti_cal Direction

The Blume Criteria states that the Y-direction seismic restraints provide
sufficient support when the piping system is adequately supported for
gravity, However, when the piping is principally supported by spring han-
gers, additional vertical supports may be required to assure that seismic
bending stresses do not exceed 3700 psi. '

of pipe size. These spans are based on 2 vertical deflection of 1 inch and
vertical ground acceleration of .1g. The stresses for the given spans are

(3700 psi), based on S.I. I, of 2.4,
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5.0

6.0

7.0

8.0

~document support loads and displacements.

Support Location Requests for new supports are transmitted to EDD after approval by
the Project Engineer. ' ’

The déﬂection, seismic stress (for Quad Cities piping only), and frequency corresponding]
to the new span lengths should be documented. The attached summary should be used to

Calculation of ,Restraint Design Loads for X, Y, and Z direction should include the
concentrated weights contributions. - Support loads due to vertical seismic response
can be calculated by taking 10% of the loads due to deadweight. A

Analysis for DBE is similar to that of OBE. DBE deflection and restraint loads are
twice those read from the design curves and all concentrated weights are doubled.
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Reanalysis of Blume Piping .

Seismic Span Evaluation For Added Support

Blume Criteria: pipe, schedule

Span length ft. RIGID
Span length ft. FLEXIBLE

* 'With concentrated weights,

Span length required RIGID-
Piping Excitation | Period Span Deflection Stress
From To Direction | (Sec.) Length (in.) (psi)
New | ' (ft.)
Restraint [
|
]
i
|
i
Math Model No.: Reference Sketch:
Line No.:
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Number of inicperabie sup-
ports (number requiring
repair) :

Number of missing su'pports
identified

EDS Evaluation

(1)

(2)

Estimated number of cal-
culations:

e Dynamic analysis

e Static coefficient analysis
e Blume curve analysis |
Number Evaluated:

) Dynamic analysis

e Static coefficient analysis

e Blume curve analysis

0

27

48

23

e gy cmee e mm o . T e s e e e e e e e

27

48

13

92

(16)

23

34

37
(9

23

. 34
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Subject: DREIDEN 2 & 3 STEISYIC EVALUATION OF CLASS T PIPILG SYSTEMS

Lateral deflection and force Lvaluat’on curves fcor ?1911° syatems have béen
developad by John A, Blume and Asgoclates for Class I piping. Tte curves pro-
vide approxnimate guidelires for the evaluntion of ‘the lsteral supports ia z

oipinys syvatem. The pipes are considered filled with wvater and the weil
thickness eor schedule nunmber is shown on'the greph. The raodulus of elasticity

- 48 29x10% psi. The curves arc bassd on a single rpan with pizned-pinned end

conditiouns. .

: : /
. The uaa of the pivling curves are as follows: .

1. Kﬂbﬁina the period of the supporiinz tuildiaz cr structura we c:o
.establish the period of the p.p&ng a8 to when 1t is rig1d fiend
07T Yesoasnni,

2. Wa can eszabligh the maximm spang for various dismeters of piping
.to carry a ioad of 0.5 g (table 1) and not b2 strcased more thun
1500 psi. (See Teble 121.4 in Power Piping USAS E21.1.0 19%7.)

3. We estebligh tha resoaent limits for various dismeters of pipizy
by usinz Bluse's curvea zivinz naturdl poriods as a func;iav 0f
pipe size and apan. (Piste I and I-A.)

4§, After the spsan has baen selected, plates 2 and 3 can be uvsed to
- determine the deflection and the reaction on the support.

The displacenent and support reactions should be incraasad by a factor three
-?}E due to "avni:i»at‘ﬂﬂ oF tae q_i*n*"“ ovar ZTount &ccelerstion.

_.Spans_should be re‘ucnd by a _factor of two to account for valves or br*ﬂ~-
iines, Por QC—devree bepﬁs, “either 1e~ shail rot oe more thar L/2 where L
18 the sum of the spans for hoth legs.

‘ : T L Vs ot {: e
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R. P. Zarr | -2-. ‘  July 17, 1962

Supports should be located in a manner go as to be out of the Tesonant rarnsc.
Fro the table of spans for various size pipes which limits the stress to
1500 psi, an estimate of the stress for the above acceleration values can de

nnde.

g
e
Classification of Piping by Natural Pcriod ) +v,1 ftF
Lot o
Rikid System: Tby 2.0 kw/ con®’ %
: - Tp b/ 3
Tp < 0.17 «.0.085 sec
2.0
Resonant System: 0,035 sec < Tp < 0.17 sex = 0.24 sec
<7
Flexible System: Tp ‘3_ 0.17 see = 0,24 gec -
. v . “7 o
o Tp = .085 sec Tp = 0.24 gsec N
Riégid < . Resonant l __; Flexiblae
- TABLE I |
SPANS FOR VARIOUS DIA«ETERS OF PIPING
Sominol g Jgery2l2 | 217203 3126 1 sle |8 j10 |12hs 16 | 131 20} 24
Pipe Size 14 ' A
~ 1.0g Span ~ . S ?q b
719 10f 11 12 {13 |14116 117 {19 {22 {23,251} 27} 29 30 32
: : - ~——--t r—— st
8.5z Span 10113 14 | 15 17 118  |20423 [ 24 |28 {31 {3335} 33 * 401 421 45
. -] : bt -

Stress = 1500 pai
Sedlesaic Loading:l. Og and 0 Sg

K. G. Haéifotis
Pipiug & Structural Dasign
XC 761 - ext. 3744
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DEFLECTION® ENTER PLATE 7 w'm 2= 40", AND
THE CURVE FO2 A [4' &CHEPULE 80 PIPE.
TIO

4
£ UL
THIS GIVES A DEFLEC ON OF 017 INCHES,

arnm

PERIOND! =\'7:.2 LATE | WITH £ = Ao' AND THE
[4Y SCHEDULE 0 RIPE CURVE., THIS &IVES
T = 0.18 52CONDG. -

*tzsAc IOND: ENTER PLATS 2 WITH 4=40", AND
- THS 14! SCHEDLULE £0 PIPE CURVE. THIS

GIVES A SIMPLY @UPPORTED RE /«c-r'o\'

OF A2OUT 1CO0 POUNDS.

' FOR THZ .RZALTION AT r:s, MU TieLY

1000 POUNDS RY TWO.

rapa ROOO LA,

- ‘ Foz THE .'a AC./!O.N AT D, ..:x'“&‘f‘:
PLATE 3 WITH L=R0' 6."\.\‘ PO' AND
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