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On Page 33 the equation proposed by Sunamoto et. al. 1s
incorrect as printed. The correct version 1s:

T (in °F) = 1.8 exp(5.6 - .019 oys)

shift

The entries in Table 4.1 on Page 34 are correct, however.

In Table 4.4 (Page 37), the heading between the NDT and NDT +
1.30 columns was omitted. It should be "o" (the standard
deviation).

Also in Table 4.4 under "Cast Steels,”" the second line of
data under A-27, A-216 (heat treated condition) refers to

>1" thick material. The ">" sign was omitted.

Also, the graph in Fig. 4.4 is incorrect; and as a result

some modifications to Section 4.9.4 and Table 4.9 must be
incorporated.

These, however, do not change the conclusions of this section.
The corrected Fig. 4.4 (Page 69), section 4.9.4 (Page 58),

and the appropriate part of Table 4.9 (Page 64) are appended.

The corrected text materials are underscored where changes
were made.

GAK:5833:a0

1740 116

8001110072



Distribution:

US Nuclear Regulatory Commission
Division of Document Control
Distribution Services Branch
7920 Norfolk Avenue

Bethesda, MD 20014

Attn:

EDO Technical Assistant
Director, RES
Director, SD

Director, DOR/NRR
Director, DSS/NRR
Director, DPM/NRR

AD, S&P/DOR/NRR

AD, E&P/DOR/NRR

Al, ENG/DSS/NRR
EB/DOR/NRR
PSB/DOR/NRR
RSB/DOR/NRR
MEB/DSS/NRR
MTEB/DSS/NRR
ORB~-1/DOR/NRR
ORB-2/DOR/NRR
ORB~-3/DOR/NRR
ORB-4/DOR/NRR
LWR-1/DPM/NRR
LWR-2/DPM/NRR
LWR-3/DPM/NRR
LWR-4/DPM/NRR

H. Levin (SEPB/DOR/NRR)
J. Hodge (EB/DOR/NRR)
J. 2Zudans (EB/DCR/NRR)
R. Snaider (SEPB/DOR/NRR)
Reg. File

NRC PDR

NRC Library

OELD

I&E

ACRS

ECH

1740 117



Distribution:

4400 A. W. Snyder
4440 G. R. Otey

4442 W. A. Von Riesemann
4442 E. P. Chen

4500 E. H. Beckner
4550 R. M. Jefferson
4552 R. B. Pope

4552 G. C. Allen
5500 O. E. Jones
5520 T. B. Lane

5521 S. W. Key

5521 R. D. Krieg
5530 W. Herrmann
5800 R. S. Claassen
5830 M. J. Davis
5831 N. J. Magnani
5832 R. W. Rohde
5833 G. A. Knorovsky
5834 D. M. Mattox
5835 C. H. Karnes
5836 J. L. Ledman
8120 W. E. Alzheimer
8316 J. C. Swearengen
8266 E. A. Aas

3141 T. L. Werner
3151 W. L. Garner

for DOE/TIC

3154-3 RI PI

Campbell

for NRC Distribution to NTIS

1740 118



FIG. 4.4 SHEAR PIN
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Shear pin (3.5" diameter) approximation

°ys x 1.68 cys/Z = Tys
ays x 0.35 oys/2 = Tys
o - AR 7 T *

ys x;

*This requirement translates to:

56 ksi Jin. for 330
yield maraging steel

26 ksi /in. for low
alloy steel heat

treated to 150 ksi yield
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4.9.4 Shear Pin

This geometry simulates a clevis shear pin (a relatively
common geometry in all the structures, especially for snubber
attachments and other lateral restraints) or the main load-
bearing members in pin-column structures. It is a two-dimensional
approximation to a cylindrical geometry, and is probably more
conservative because of this, due to added restraint. Figure 4.y
illustrates the geometry, and reasonable choices of a and b of
.030" and 1.75" ("a" corresponding to some local surface decarburi-

zation perhaps), leads to a/b of 0.02 with m = 0.,1". This implies

that KII/Q/b, is 1.68. Assuming the yield strength in shear is

1/2 that in tension, for a unit width of 3.5" deep material under

yield level loading: Q = o© x1lx 3.5= 3.5 °vs lbs. Letting oys
2 .

N
2
= 150,000 and 330,000 psi (simulating shear pins of hardened materials)

this results in Q/b = 150,000 and 330,000. With a/b = .02 this
implies a necessary toughness (see Fig. 4.4b) of 1.68 x qu ksi vin.,

which is not attainable in these high strength materials. Even

if a/b = .001 a toughness of 0.35 o ksi Jin. 1is necessary, which

ys
is possible for 150 ksl yield material, but not for a 330 ksl yileld
material. These K's are KIIc’ but evidence indicates that KIIc .

K (Ref. 4.18, 4.19). Such materials apparently deserve close

Ic
scrutiny. If the loads are reduced to about half of yield, the

toughness requirement is halved also, but the ultra-high strength
steel would still have trouble meeting a necessary KIIc of 58 ksi

vin (without even considering stress-corrosion effects).
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