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1¢ 't corpect that you have been retained by Bechtel Coarporalion as a
-oneull nt un Midland job.

Since «hen?

i'‘nat has been your involverent on this project nefore Decexber 1979.

i/hat other projects have you been involved in wity Bachtel, as a
consultant to Bechtel.

Besides teaching and rescarch at the Unfversity of 11linois, and other
srofessional and private activities, how nuch tize have you had at your
Jisposal, say in 1980, for consultancy work.

Of the Lime available to you last year for consultancy, what percentage
of tiue did you devote for Bechtel projects including Midland.

Over the last several yecars (say five), what percentage of your
consultancy work came from Bechtel (pollar amount percentage)?

Specifically, how much time you have devoted to Midland project
consultancy work in 1980.

How many site visits you made to Hidlend last year? Other site visits?

How rany meetings have you attended with Bechtel or Consumers or NRC that
involved Midiand project. Any other meetings on this subject. Phone
calls? Any other coununications?

\that docu .cnts have you received ren>rding Midland.

s it a fair statcment that you hay 1ot been able to spend sufficient
time on Midland to know all the details about all problems at Midland site?

Or have you?

Specifically, what is the scope of work for Midland that you are required
to perform under contract with Bechtel?

Is there any specified riinimum amount of time that you are required to
spend on this project under the terms of the contract.

If Dechtel depended totally on you for a review of the underpinning effort
at Nidland, would you be willina to give it priority over your teaching
and rescarch work at U of I.

ltave you submitted any written rcports or any other documents on ''id'.nd.
Provide copies to NRC, .
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Bralt of NCAR 24, Interim Report 4, dated February 16, 1979 (Inside copy - page 2).

(Caxsarent 1-)

"As of Fobruary 2, 1979, the maximum recorded crich width in Jiesel geonerator
building, is approximately 28 mils, or approx 3 mils larger than what

«as first recorded December 5, 1978."

Woere you notified of this development.

When did you find out that cracks are opening up as a result of
surcharging,

Did you anticipate this before start of surcharge program.

To your knowledge, was there any criterion for crack widths, extent or
length of cracks for DGB, that would have indicated unsafe conditions
for the building.

Have you recommended developnent of a criterion for other structures that
are being planned to be underpinned 1n the future, v /& vou feesiguy e
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t 7, 1979 (EXHIBAT .‘.)

P.ae 3 of the meeting notes dated Augus

¢ * - Do you recall making a statement that "we should look hard at connections
of utilities to the diesel generator and the building and that allowance
should be made for a maximum of one-foot rovement in any direction.”

* - ''hat kind of connection design did you have in mind for buried utilities that
would have allowance of one-foot movenent.

* - Did you follow-up on your recommendation.
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tiave you reviewed the proposed underpinning prograi fo- iater service
purp structure?

t"ould you draw a sketch of proposed medification.

To your knowledge, who is deskgning the underpinning operation for
the service water pump structure?

i'hat information would you generally need if you were to design an
underpinning operation such as that at the service water pump structure.
(Soil properties, structural configuration, loads, proximity to other
structures that may interfere with the operation, load carrying capacity

of piles etc).
To your knowledge, are all the required data available.

Have you satisfied yourself that the underlying natural soil to which piles
will be installed will be able to provide sufficient bearing capacity for

the piles.
How did you satisfy vourself. ‘hat data or test results did you use.

Are you familiar with any other project on which scheme similar to that
being proposed for the service water pump structure has been used.

whiie reviewing the underpinning program, did you ask for any additional
information from Bechtel, or you felt that they had provided you everythina
you needed?

Did you ask for any additional borings in the area, or any soil testing?
Did you discuss with your client any alternate propesals for underpinning
the service water pup structure.

Why were these rejected.
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1. fve you aware that underpinning was considered as an option for diesel
- _nervator building also?
2. U'nat was the reason for rejecting that option? for DGB. i

3. Do you agree that underpinning the building would not mininmize the ;
cettlement of the utilities during the operation of plant. L ]

4. Have you advised "Consumers" on the poussible remedy for assuring the
safety of the utilitiec in addition to that of the structure in case *
underpinning option is used for Service later Structure?
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i jaure 62 of Interin Report 5 (LxM1edy )

¥,

\

Do you know that service water pump structure has shown crecks throughout
the huilding to this date. To your knowledge, has there becen any analysis

to insure safety of the structure in its present state, c-nti. 7,
Lo e
How will the proposed underpinning operation affect these cracks?

During the underpinning operation, if cracks start deteriorating do you ;
have a criterion suggesting that if cracks exceeded that limit the -
number of cracks, width of cracks, extent of cracks that you would be

concerned about the safety of the building.

Do you consider it to be good engineering practice to suggest installing
oredrilled bearing piles adjoining a badly cracked building.

What kind of precautions have you come across in Bechtel's propesal
that assuses that building will not be damaged any further because of

pile installation during underpinning operation. ot SV H pR R
T woul. KmOWALELGL HAC Tozig BELM A TEILEC ANEAITL " BT

W ot EsE BTt & ARTVEIfr ey el hcws pMPpVE R, pel TFLVY 2 »

Do you get all the documents on Midland, or you get selected documents?

Do you feel it to be important that in order for you to provide Bechtel
with proper guidance, you should receive from them all the pertinent
information in a timely manner.

What has been your experience so far on Midland project about receiving
complete infoermation in a timely manner.

—

—
Exhibit - Bechtel forwarded to you on March 25 Tech Spec No. 7220-C-94 (Q) L xriitaT
for furnishing, testing and installing closed end piles. The memc says

that they plan to instail te<t piles within 2-3 weeks. L 40

- Did they serd you compiete information. ({concrete specifications were
missing as shown on next exhibit). _G7H\3\T 5

- Pursue to determine why conc-spec.were not sent with the spec.
(Negligence on Bechtel's part).

- Did they give you enough time to complete your review, while they
were planning to go ahead with installation of test piles in
2-3 weeks.

- 1s it conceivable in the future that Bechtel may have some vital
information regarding the job and you may not be sent that information
for review because they sent you only selected documents.

e — — —r—y . - v— e ———— w— - —— o e ——



10. Pocontly, have you Leen involved in any job on which you wore a cansultant
to the lRC,

11. “'»uld you provide s me kind of scrutiny on "idland as you provided when
you were a consultant to the NRC.

12. There is a proposal that piles at the service water pump structure
will be tested individually to 150 percent of the load, but there would
L2 no proof loading of piles as a group. Do you agree with this
recomwendation?

It is proposed that caissons at the auxiliary building will be proof
loaded. Why not the piles at the Service water pump structure be
cubjected to similar tests.

'
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PRSP ORISR SV EA5S SR SALIR

.
1
&
=
SR
Sams Set - Page 4 of Consultants Rﬂport (: " Bl T2V 3
ChT-7 *
- In the report of June 28, 1979, you along with other consultants requested
certain information.
' - How important was it for you to obtain this information from Bechtel
for your evaluation of the underpinning program.
- Did you obtain this information, when, in what form, did you use
it in your evaluation of underp1nn1nq?
-_— WY AT vkl Y i VS W | ) iRy R ” . . - o -t k)
- Did you follow-up on your request for add1t1ona1 information.
Same Set - Last bu. one page . TR Ty Ey1 k1T 3

i

Do you consider that underpinning the service water structure with driven |
piles and a corbel is a positive solution?

- What is the basis fur such a conclusion.

- Have ycu revieswed the seismic analysis of the service water structure?
Who performed the analysis? When did you review it? What is your impression
of that analysis.

- Have you consdiered lateral drag forces that mizht be imposed on the SW
Structure in the event of liquefaction of sandy soils under the service
water pump structure.
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FEFERERWE RESPSTESL

it - T=ch Spec for Furn, Install, and Tecting Piles — ExHicvT |

"L RECWAT TS L e PRETPiL Y THECE SPERIFICET

. on did you first see these specifications.

- Do you believe that after incorporation of your comments in thase
cpecifications, these specifications meet same or higher standard than
your recounendations at Baitly.

- Article 7.3.8 - why did you recommend to delete the words aporox1mate1y :
10 feet." Don't you think it to be impcrtant to specify the minimum depth v
of penetration of pi]esinto the beawing stratum.

- Do you have a criterion specified in these Tech Spec for "Restartlng of
Pile Driving after a Delay." ( & . iv & He «~::

Why did you recomnend to delete the last line of Tech Spec 7.3.6.

) :"'t
e uF ctoem
hoccs»)

- i

- What is the criterion for selecting the piles for load test. (|4£1‘°2f“

- Splice in test pile (section 5.1) - Since test pile will eventually be
used as Production Pile,splice in upper 20 ft should not be allowed.
Comment? (Splice is potential]y weak and corrosion susceptible) .

To your knowledge, has the applicant made settlement estimates for the
W structure after the piles are installed.

Did you recommend that such as estimate b2 prepared. When or why not?
Results?

- In geun Teeh thee | <heitd Wt Tuere BE A teeTion ow
STRAIGHTNESS ©F  PILES- (
ettty ¥ T v W bokes
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A ——

b &t 2 \T s THAT CowehRis [ fF

ATEAUL LY VIRBRATLD . WHAT wWAS Iy
INTE p/T  OF WR)TINQ ecgerien L& 2 INE
SPEC .

: :
CONT You THINK THAT BY woT ForiLowils £Te¢ .8
Yoo wiLL BE ComMFLOMIS/ING WITH THE VLIIrIATE R

s‘meuq T4 oF CenveleTE .

Is 7 PossiprE THAT IF CereRETE /S
NOT VIBRATED ACCORD /r0% 76 SECcTlom /1.6, r

—

THerE may RE LoIDs IV THE CeorcrETE.

THew  wHy DID You INDIehATE  INABILIT)
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1
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! ; AUXILIALYY  BUILDING — AEeific/ .
AVEAS e UMHIT § 4 2% ..

PRSI

PO

- .o 3 4 reviewed the proposed underpinning progranm for swater-secvics
CuctuEad AuxiLihRse BueDIvg!

- 14 you draw a zketch of proposed modification.

'

- To your bnowledge, who is designing the underpinning operation for
The Sesytele =

AUXILIARY Bund'rng 2

— A,

hat information would you generally nced if you were to design an ‘
underpinning cperation such as that at the seesd = - Leuetura fux FLDG .4
(Soi® properties, structural configuration, loads, proximity to other

structures that may interfere with the operation, load carrying capacity
of piles—ete}r cAlISSONS el ).

- To vour knowlcdge, are all the required data available.

CAISEANS
- Have you satisfied yourself that the underlying natural soil to which-pa-es
will be installed will be able to provide sufficient bearina capacity, for

she—pido

- How did vou satisfy yourself. What data or test results did you use.

B el B + o

- Are you iuuiliar with any other project on which scheme similar to that

being propocrd for Lhe seeviceater-pusp-structure has bcan used.
Aux EIL VG

- Vhile reviewing the underpinning pregran, did you ask for any additicnal
intormation from Bechtel, or you felt that they had provided you everythina
you nceded?

i - Did you ask for any additional borings in the area, or any soil testing?

- Did you discuss with your client any alternate propesals for underpinning

the serywice—mrter—pa-t-sliuclurge. AuX BLDG,

- Why were these rejected.

PN LI Y

cURRENT STATUS ©OF 7

: - To YoukR KNOWLEDGQE , WHAT 1S THE

] ey UNDERPINMING  PROGRAM  FOR THE AUK

1
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- In the meeti:\*g notes prepared by Mr. Brunner it is stated that "Davissun
felt that additional borings would be useless and misleading". Is it a true

statement of your feelings. Do you still feel that way?

- \hy did you feel that additional borings would be useless and misleading.
tlow could borings mislead you.
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LIST OF EXHIBITS

1. DRAFT oF McAR 24 (stuvEDd .1/-,-/7g) INTERIM RgPORYT Y
—FROM DOCUMENTS FRODUCED BY T. R, THIRUVENGATIAM
FoR  DEPoaTION 12/n/%o

o i3 "

2. FIQueEe 27-sy , FRom 50.5u(§) REsfPOomNsE | voL 2, .
3. PRAFT OF MEETING NOTES FRom T CookE/RMw
DATED AUG &, 1979 ~GenERAL MEETING WITH
CONSULTA NTS — FROoM DocUMENTS PRoDuceEDd BY
T R. THiISUVENGATAM FoR DefociTioN 12/n/20

45 TA LE  17-1  awd FiGure 7=

FRom 50.54(§) Recrorncece , VOLLME 4

6. MEETING NOTES ~DATED DeEC 12, 197¥

Feomy 50.54(%§) Recfonsee , VoLume 3 y TAR 12, PAGE 2
Te Flauore 19-1

FEem  So,.54 (§) RECFoNIES ), VoLume 1

8. MCAR 24 , INTERIM REPORT 3, PA4LE 2 - IOCFR S0.55(2)

INTERIM REPORTS

-
.

CAR 24, INTERIr REFORT 5, FIGURE 62 - JocFe 50.55(e)
INTERIM REFORTS

0. . CoPY OF LETTER FROM SS AFIEI To MT DAviISs on PATED /3t)is

FFom ToCumeENTS PRoDuvCED BY T,.R. THIFUVENGZADAM
Fol TEPOSITION n-/n/?o
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1
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[ 1T or EXHITZ 1T { Sont) )

I LETTER FPRomM MT DAvVISSON ToOo StTAFIF) ZATED
e, 71220-C€-9 CR)
3/2.7/80 . ATTACHED IS TECH SPEefDRAFT ¢+ TH

MTDAVISSOM S QAMMEWTS ON SPECI FICATIONS . :
— FRom DocomeEmnTs PRODucED By T -R.THIIUVENGAD
For DePosiTION  12/n/%0 v

lz LETTECR TO SS AFIFI FRoNM) MT DAVISSow

DATED Y—15= &0
— FReM Docuvricr1s PRoDUCED BY T.R THIFUYVE S -ATE
For.  DEPoSITIon 1/n'to

13 . cofy 6F DRAFT Tecw SPES Ng. 7220- ¢-95(3)
- FRomM  TocumibwTs PPeduce ) Ry T.B.THIROUGE vGF AN

FOR DEPFPOSITI O 13/n/z o

(4 rieme To Flte Frory JE EFumpvER |, DATED
ccT 3, 1780
— FRom DocumeENTE PRoducED BY T.R.THIAUVEN SALAM]
For. DePos|ITIonN n/mjso .
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Bechtel Associaies Professional Corporation

777 Eaci Sisenhone: Patrway o -

'
.-

Ann ArD3t, Michizan
e aoacess P O, Box 1000, Ann Ardor, Michizan 48106

25 March 1580

Dr. M. T. Davisson
14 Laske Park Road
Chazpaign, IL 61820

Subject: Midlend Trits 1 & 2
Service Water Puzmp Structure

Dear Tom:

Enclosed is Technical Specification Number 7220-C-%4(Q) for
furnishing, icstalling, and testing closed end pipe piles for
supporting the north end of the service water pump structure at
the Midland site.

fhe project has suggested that,we conduct a pile load test under
tle trchniczl requirements of the above wmenticned specification
utilizing an eristing contract with Canonie at Midlznd regarding
a pipe bridge between the plant and Dow Chemical facilities. This
testizg will be under Q/A requirements. We would appreciate re-
cieving acy comments you may have ou the specifi~atiou especially
with respect to the pile lcad test requirerents.

Assuming all goes well we will be installirg and testing the pile
within two to tbhree weeks. At such time ve would appreciste having
your reprusentative attend the installation and testing.

Please let me know if you need any further information to complete
this review. Thank you.

Sincerely,
- i
Xl 7 Fﬁué..

Sherif S.” Afifd
Lssistant Chief Soils Engineer

flrkx/aa
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M. T. DAVISSON

FOUNDATION FNGINEER

Reply to:
2217 Civil Engineering Building 14 Lake P§" Rend
Urbana, Illinois 61801 Champaignl Hinois HL8L
Area 217: 333-2544 Area 217:359<5206

Memo Ho.: S.5. A5 Ei
From ! m.T. Daw:;san
Date : 3/2.7/90

& : Review 0% Mt.Jl"

Load Test £ file Pm77 spec.
Seec ASiE; lether of 25 Marct 178¢

wd Sewvice woader Powp Strecture




: 
|
1,

S el O DI o

——

. -

PILE STIFFNESS
for
Supplemental Piles
at
Service Water Pump Structure

INTRODUCT

To perform a re-analysis of the dynamic response of the
modified service water pump structure, it is nece;sary to
know the dynamic stiffness of the supplemental piles. These
piles are to be 14 inch diameter (0.D.) by 3/8 inch wall
steel pipe piles filled with concrete. These piles are to be
driven with a closed end into the native till soil. It is
anticipated that sufficient pile capacity will be achieved
with piles between 40 and 50.feet long. It is 2lso antic-
ipated that the piles will be installeé *hrough pre-drilled
holes, the depth of which is not yvet specified.

PROCELDUR

The dynamic stiffness orf piles driven in soll depends
on the dynamic properties of the soil among other factors.
These dynamic soil properties are best characterized by the
shear wave velocity, Vg, (or shear modulus, G) cf the soil.
To obtain V, as a function of depth at the proposed supple-
mental pile locations, crosshole seismic tests were performed.

With a known shear wave profile for thc.soil, the elastic-

side-layer theory of Novak (1974) can be used to predict the




Ramedial Measures For
Electrical Penetration Areas \ .
and Isolation Valve Pits  7'JY . = _

This is a brief repart on the proposed remedial measures for the elactrical
penetration areas of the auxiliary building and the adjacent isolation valve

pits.

The objective of the remedial measures is to replace bearing capacity

of a questionable measure as evidenced by soil sampling data. The design of

the remedial measure has the objective of replacing the suspect soil bearing
capacity with structural elements which extend from the existing concrete
foundations tn underlying undisturbed glacial till while minimizing disturbances
to existing structures and construction cperations. In order to accawplish
this it is planned to utilize the structural capacity of the penetration area
to bridge over scme of the questicnable underlying materials by providing
caissons at the extremities of the electrical penetration ar-as. T.se caissons
shall have sufficient capacity to support approximately one-half of the dead
and live loads of the electrical penetration areas with the remaining cne-half
being supported by the control tower area. The proposed method for supporting
the isolation valve pits is to temporarily support them in place, totally urder-
ndnethanbyrmhqﬂlmtuiﬂstoadcpﬂzatwhichwﬂimhdghcm _
till is encountered and filling the excavation with lean concrete.

The plan of attack for performing the work is as follows:

1.

3.

locally dewater the soil above the glacial till in the affected areas.
It is essential that the loosg gramilar soils be dewatered to permit
excavation under the structures without significant lcss of ground. The

~ dewatering system shtall be installed and the water drawn down in advance

of any excavation. The dewrtering system is a curtain cuc-off rype. A
majority of the eductors will be installed frum the lower basemnent of the
turbine building. The discharge will be monitored for piped fines.

Tevporarily support the isolation valve pit by the use of needle beams
g between the buttress access shaft and turbine building foundation

spannin
wall at the grourd surface.

Excavate an access shaft adjacent to the isolation valve pits to a depth
of approximately 7 feet below the bottom of these pits. The ercavation
would then proceed laterally as a drift until the excavation reaches the
extreme edge of the electrical penetration area.

Install jacked caissons at this location utilizing the electrical penetration
area foundation as the reaction. The jacked caisson method has been selected

for the following reasons:

a. It will be possible to jack through loose sands and soft clays without
excavating material from within the caisson thus preventing loss of
from uncer the electrical penetration area, turbine building
and buttress access shaft.

b. It is known that there are sizable concrete cbstructions in the
backfill area which will be encountered by the caissons. A caisson
provides man-size working room for demolition of the concrete obstructicns.



Likewise, the man-size working room of the caisson will permit
direct excavation of highly capacted sands and/or clay as well as
the glacial till (caissons penetrate the glacial till a minimum of
5 feet).

The caisson provides access for direct visual inspection of the
glacial till for the initial determination of bearing capacity (final

bearing capacity is by load test).
Concrete the caisson and load test same.

a. load test one caisson under each electrical penetration area at 2.0
times design capacity.

b. 1load test each caisson indivicually at 1.5 times design capacity.

c. Ioad test all caissons as a group at 1.0 times design capacity or
1/4" of vertical structure movement, whichever occurs first.

d. Upon canpletion of any tests the caissons are to be left in a pre-
stressed state to prevent any settlement.

Install support of excavation system along the turbine building foundation '
wall and connect it to the access shaft and the jacked caissons. The
jacked caissons which were previously installed under the electrical

penetration area will temporarily act as support of excavation for the
excavation under the isolation valve pit. The contairment structure and

the buttress access shaft form the remainder of the excavation enclosure
under the isolation valve pit.

“The suppert of excavation system along tne turbine wall foundation will
also act to: .

a. Suppoct the tengorary additional load igposed on the foundation
wall by the neelle beams which support the isolation valve pit at
the surface.

b. Support the tirbine building vertical loads within the zone of
influence of the excavation under the isclation valve pit.

Excavate all material from underneath the isolation valve pits to a depth
at which undisturbed glacial till is encountered.

Fill the excavation under the isolation valve pit with lean concrete
backfill to within 7 feet of the existing foundation.

Place structural concrete in the drift under the isolation valve pit and
the access area used for installation of caissons underneath the electrical

penetration area.
Dry pack and transfer isolation valve pit load to the lean concrete backfill.




. S it -

The design of the caisson is based upon a very conservative caisson tip pressure
of 25 kips per square foot (KSF) for straight sided caissons. This provides

a tip load intensity of approximately one-tenth that normally associated with
jacked piling, and will bring the long texm settlement into line with expected
settlements of the balance of the auxillary building. The bearing strata
pressure is limited to 20 XSF for straight s.Jed caisson. If the bottom of

the jacked caissons are belled in the glacial fill, the design tip pressure is
reduced to 17.7 KSF. The bearing strata pressure associated with belled caissons
is not relevant. The steel shells for the jacked caissons are neglected in
calculating the structural capacity of the caisson.

' The bearing pressure on the glacial till below the isolation valve pit is oniy
naminally increased by the substitution of concrete for earthen fill.
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