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Ref: 81307-7

Mr. Joseoh Kane

Project Officer

U. 8. Nuclear Regulatory Commission
Division of Engineering, M/S P-214
Washington, D.C. 20555

Subject: Review of Letter dated April 22, 1982
from J. W. Cook to H. R. Denton on
Respnse to NRC request for additional
information oun Borated Water Storage
Tank and Service Water Pump Structure

Dear Mr. Kane:

In accordan~e with your request we have prepared Enclosure
(1). FPor each geotechnical issue relating to the Service
Water Pump Structure in the subject letter, we 'ive indicate:
whether or not the issue is resolved and, if not the additional
information that is needed.

Sincerely yours,

GEOTECHNICAL ENGINLERS INC.

~
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Steve J. Poulos

Principal
SJP: s .
Encl.
€C: Mr. Reuben Samuels
Mr. Hari Singh
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8 Max rebar Stress at El 620
By others

9 Max rebar stress at Critical elaments
By others

10 out of plane shear
By others

11 Critical elements
By others

12 Interaction with CWPS, EDB, and Retaining wall

By others
13 Bearing stratum acceptance

Remove the word "solely” in Sth line (p. 10). Renmove the
word "generally” from the 2nd line of 2nd Parayraph on p, 11.
Add that the correlation between the Pier or plate load test
results and the pPenetraction .ests done on the soil at the base
of the pier or plate load test will be usad to correct the
correlation chart and to Jjudge Suitability of beaciny stratum,
The zone of influence shall be defined by lines extending at a
IlH to 1lv slope 1n cnhesive soil. If soil 1s cohesionless, a
braced excavation shall be used if the eéxcavation must proceed
more than 6 in. below adjacent pier, Movements of adjacent
Pler shall be monitored as the excavation to 13 in. or less is
made. Excavation shall be stopped and construction procedure
altered (use braced eéxcavation) if movewments are larger
than expected.

14 Pile load test procedures

Use a maximum stress of 1.3 times maximunm design stress on
pier base. Use Plywood covered with asphalt or similar proce-
dure to ensure that skin friction 1is negligible.

Plate )nad test on 18-in.~d1ia, or larger plate at bottom of
Pler would be acceptable in lieu of pier load test. This
approach would allow higher test load on beariny stratum,

If dense sandy alluvium i{s used as bearing stratum, make pier
or plate load test on it also.
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Carry out $ to 10 cone Denetration tests on bear "3 stratum

that 19 tested with pler or plate load test. Measu . “ent of in
Situ density 1s also desirable.

Carlson cells e located do no. appear to give enouyh infor-
" mation to calculate stres. on the beariny stratum., Thus, skin
friction should be made negligible, as no-ed above.

Design load should be held until settlement is 0.00) in./hr
or less,

15 and 16 Strain monitoring Criteria, matrix,.

e P 0T i L R

Satisfactory except as noted under Confirmatory Issue 3.

17 Critical stages of construction

Use benchmark readings (vertical differential settlement) as
control rather than strain gages. Ensure feedback between

measurements and construction so that worx 1s stopped imnediately
when movements reach limit set.

18 Contingency Plans
Comments below are on each item as nurbered:;
l. How can one determine if one specific well 1s failing?

2. Item (L) 1s not clear. What level 111l be equalized?
liow much time will be required for response. Is action
dependent on settlerent Measurements beiny nade?

J. Have all equipment on hand for carrying out techniques
(a) and (b) 80 that time delay 1s only hours.

4. State limits of depth of excavation be low
Use braced excavation if necrssary.
be increased only atte
E Branch.

adjacent pier,
Beariny area shoula
r SCnsultation and approval by I &

5. 1If the pier settles excessively, a review by “RC (I & E)
should be required. Based on boring data, excessive pler
movement would Le caused by excess pier load or misin-

terpreted beariny stratum. Thus, a re-evaluation would
be needed before Proceeding.

6. Use wrdges as a routine method to stop movement if Jack
fails.

7. If one of the ncrtherly benchmarks is knocked out, stop
work until it 1is functioning again.
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J. Stop work first, support excavation faces carefully, then
Carry out the .tems listed.
19 Checking and adjusting jacking loads
Monitor the jacks at least at the start of every shift while

Plers 1, 2, and 3 arce Leing constructed. Re=-jack piers more fro-

quently until rate of decrease of load is low envugh to allow
checking every shife,

Use wedges to prevent movement if Jacks fail, both during
Pier construction and during application of f:nal lacking loads,
Control jacks Ly doep-benchmark settlenent readingy (1.e., limit
the s~ttlement to tolerance set in advance),

20 Application of final Jacking load

See tem 17 above. 1In addition, control the Jacking by the
vertical Jifferential settlements as meas.ured at the Jdeep bencli-
marks. Monitor mure frequently if necessary. WwWhat 1s the
"predetermined” rate that is tc ferred to?

2. Tunnel location

Resolved.

22 Crack repair

By others
23 Limit analysis

By others

24 Monitoring o fines

If yreater than 10 PP® 18 retained on the 0.005 mm filter,
the character of the material will be analyied to ju’je whether
fines are being removed that might affect the structure or the
beariny Capacity of the bearing stratum.

The observation wells should be €h nged to sensitive piezome-
ters.

If the natural soil used as a bearing stratum is stratified
With pervious layers, tiie bottom of the pier will blow unless the
Phreati. sur(ace 1s below the bottom of excavatinsn., This so1l 1S
Stratif{'ed, therefore care will be needed, particularly for the
first piers excavated.
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Ref: 81907-8

Letter dated April 22, 1982

Subject: Revisions to Review of
from J. W, Cook to H. R. Denton on
Response to NRC rejuest for additional
infornation on Borated Water Storage
Tank and Service Water Pump Structure
Dear "fr. Kane:

Enclosure (1, was pre. . wely tran

snitted by letter on May

12, 1982. It has been changed where shown Dy bars in the marguin,
Sincerely yours,
GEOTECHNICAL ENGINEERS INC.
Steve J. Poulos
Principal
SJP:ms
Encl.
€C: MU. Reuben Samuels
Mr. Hari Singh
J\/’
Py A
¥ f
_// )N
" 4




Response to Letter Dated April 22, 1982
J. W. Cook (Consumers) to M. R. Denton (NRC)

Project 81907

eers I A May 17, 1982
Items are listed by Confirmatory Issue No. in letter of April 22,
1992.
1 Basis for stresses
By others

2 Justify 4000 kcf

In our opinion, it is not appropriate to use a k-value of
4000 xcf to compute stresses due to jacking load. Jacking will I

Cause change in curvature of the lover mat. The Structural group
should review this item.

3 Acceptance criteria

$/16~4in. extension in a gage length of 20 ft implies a very
Aigh stress in he stee' and Cracking during underpinning.
Control should L+ on vertical differential settlement. “he cri-
terion should be coniistent with that u-ed for the Control Tower.
The criterion ghould be small enough eo that corrective action

in adva Severe stressing of the structure.

“ Tendon anchor
By others

S Dowels ‘rock bolts
By others

[ $liding calculations

Provide calculations and Afsumptions used for soil properties
and interface friction.

7 Empty forebay

By others



k] Max reber stress at E) 620

By others
9 Max rebar stress at critical elements
By others
10 Out of plane shear
By others
11 Critical elements
By others
¥2 Interaction with CwWwPS, EDB, and Retaining wWall
By other»
13 Bearing stratum acceptance

Remove the word “solely” in Sth line (p- 10). Remove the
word “generally” from the 2nd line of 2nd paragraph on p. 11,
Add that the correlaticn between the Pier or piate load test
results and *r .,e penetration tests done on the soil at the base
Of the pier r plate load test will be use* to correct the
correlation :hart ind to judge suitability of bearing stratum.
The zone ¢ influen-e shall be defined by lines extending at a
'H to 'V s.ope in cohesive soil. 1If soil is cchesionless, a
braced excavation shall be used if the excavation must proceed
®ore than 6 in. below adjacent pier. Movements of adjacent
Pier shall be monitored as the excavation to 18 in. or less is
made. Excavation shall be stopped and construction procedure
altered (use braced excavation) if movements are larger
than expected.

14 Pier load test procedures

Use & smaximum stress of 1.) times maximum design stress on
pier baca. Use plywood covered with asphalt or similar proce-
dure to ensure that skin friction is negligible.

Plate load test on 18-4in.~dia. or larger plate at bottom of
pier would be acceptable in lieu of pier load tes:. This
Approach would allow higher test load on bearing stratum.

If dense sandy alluvium is used as ‘ng stretum, make pier

or plate load tes: on it also.
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Carry out 5 to 10 cone penetration tests on Heariny stratum

that is tested with Pler or plate load test.
situ density igs also desirable.

Measurement of in

. Carlson cells as located do not ALpear to give enough infor-

Ration to calcula e Stress on the bearing st

ratum. Thus, ekin

friction should be made negligible, as noted above.

Design load should be held unt) settlement is 0.00)3 in./nr

or less.
15 and 16 Strain MOonitoring criteria, matr
Satisfactory €xcept as noted under Confi
'7 Critical Stages of construction
Use benchmark readings (vertical differe
control rather than strain gages. Susure f.
Meazurements and construction 80 that wor . 1§
when movements reach limit set.
‘e Contingency Plans
Comments below are on Sach item as numbe
| How can one determine if one specif.
2. Item (b) is not clear. What level w
How much time will be required for ¢

dependent on ssttlement LeAsurements

J. Have all equipment on hand for carry
(a) and (b) so that time delay is on

4. State limite of depth of excavation
Use braced excavation if necessary.
be increased only after consultation
E Branch.

Ax.

raatory lIssue ).

ntial settlement) as
eddack betwveen
§ Stoppea imzediately

red:
€ well 16 fa:iling?

11l be equslizes?
esponse. Is acrion
being made?

ing out tschaiques
iy hours.

below adjacent pier.
Bearing areas shoul4
end approval by 1 &

S. If ®he pler settles excessively, a review b, #RC (I & =)

should be required. Based on boring
Rovement would be caused by excaess P
terpreted bearing stratum. Thus, a
be needed before proceeding.

6. Use wvedges anda plates as a routine »
ment if jack fails.

7. I1f one of the northerly benchmarks |
work until it i functioning again.

data, eaxcessive pier
ler load or misin-
re~evaluation woyu'd

ethod to stop move-

8 knocked out, stup
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