July 27, 1979

RECCUSTRUCTICY OF PRISENTATICHN MADE BY T. E. JOHISON

My name is T. E. Johnson from Bechtel Corperaticn iAnt Arbor, Michigan. I will
give a brief overview of the structurzl investigaticn, the seismic aralyses, and
the design criteria. I would like to define structural analysis as vhea th
various loadings are applied to the structure as static lcads and then the desisa
forces are determined for sizing reinforcing steel. 'Tereas, seicrmic analysis is

defined as the dyramic analysis that is used to determine structural response.

The first vievgrar! shovs what verisus iters were revieved in the structural
investigaticn. TFor tue diaesel gererater building, the original desipfn was poversed
by tornado =issile irpact and a 3 psi vacuuz loading. The seismic respence fcr
this structure was relatively srall. As 2a indication, the calculated shear s=rass

ia thie east-vest cirecticn was 4C psi andé 25 psi i{a the nmerch-south dircciicn.

The new analrses that ve are in the process of performing will imvolve using a fin’te
elezent rodel 2o investigate the variatle foundaticn properties. Up to now, the
cracking observed in this structure has been approxicacely 230 mils and this occurred

in the short walls fro= the vertical duct bank lcadings during constructien.

The structurzl investigatica ¢f the sorvice water pusp structure revealad in the
follewing: The original design for this structura vas geverned by tormade miscile
icpact anc the 3 psi vacuum loading. Seicmic response was relatively low with a
calculated shear stress in tha mrjor walls of about 20 psi. The new analyses tha:
will be used for this structure will invelve cenventicnal techniques conrsidaring
the walle and slubs with the piling that will be used to suppert the porticn cf
the structure on top of fill., Cracking in this structure to date has net encueded
20 =2ls. This cracking occurred in the walls and the roof. Up to mow there hes
been no detectable settlement for this structure.
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The structusel investipgatica ¢f tihe auriliary buildins penctratioe areas revealud

-

the follovirs: ThLe eriginmal dJesina wos joverncd by the safe shutlo'm earthauaiia

.
4 ]

and the pipe Lreaii. The erijzianal, znalysis was censervative since it was bascd con
a syster of teazs and cecluzns te simulate the lavge talls and flecors. &s far a3
the seismic rcespense, the structure was near capacity using this orizirzl =sdel.

A new analrsic is bein: performed which will involve a finite element analvsis of
the structure, this will include the caisscns which will te used for enc sugporss.
In this structures the craclhing &s meacsured to date has not exceeded 15 mils. Tuis

has occurred in the walls and there hzs teen no detectable sectlecant.

I would new like t2 reviar the seismic aralyses, vefer to viewgrash le. 2. A
gezeral review i3 as fellcwe: The ground respomse spectra is presented in zhe
™.

FSiQ and this 1s biosed on an COEC of .04 g's and an SSE of .12 g's. Scick mass

zodels with foundacion cprings vere used. ‘aterial dazping values are nresented

in the TS&R; medal dazping was lizited to 107 except for rigii bedy modes. The
analycis techaigus usaed Soth the spectrus response and the tize history =esthuds.

For the diesel Cererator building the original acalysis used a shezr wave velocity
of 1,260 fps. One amalysis vas perforzed, and equipment respomsc spectra was
widened by + 15 percent. A new analysis has been corpleted using a lower lizit
shear wave velocity of 5C0 fps. The new spectra will enveleop oth she 500 224 the

1,360 fps arclvses values.

Referring to viewgraph YNo. 2, the seismic anlavsis for the service water building
involved an crigical aralysie which used 1,360 fps as a bzse case. Then the
foundaticn shear codulus was varied by + 30 percent. These three aralyrec vers
used to gZenerate equipzent recponse spectra and the spectra used was the envelsp
of all three. A nev seismic analysis is being done which will use a chear tave
velocicy of 1,2C0 fps. The pilirg will be modeled in this analyses, but only to
resist lecads in the vertical direction. Torsion will also be considercd in this
model. The equiprent will then he reaxacined for the respense speesrs froz koth
the vriginal and the new analyses.



For the nusilicey buildinn, ircludias the control tewer and electrical perctrstier
areas, the oripinal snmalvslis usid compesite foundatien springs with the equipsouc
regsponse spectra widencd by 4 15 percent. The ccrposite springs were vced t¢
repregent ¢iffzrent foundatior matcrials for various parts of the structure. A
new analyses will be perforred including the caissons under the electrical pene~
tration areas. The equisrent recponse spectra will be widemed by 15 percent and

equipren: will te checked, 1f this respcnse spectra i3 greater than the ovizinal in

any frequenc’ range.

I would like to discuss the different types of loads vhich are sho'm im viewgriph
¥e. 4, The first types ¢f lcads are prizary loads. This type of lcad results in
stress. As 23 example, the rast critical type cf loads would be what are cemsidased
zechanical leads. ‘hich would be dead loaé, pressuze, wind, all these typas of

loads have a censtantly applied force.

The next tyve of lcad, :ut of lessar severity, would Ye seiszic inertia lead,

hovever these are ¢f a3 shert duration.

The third type of lozd of lesser severity would be missile impact or pipe rupture
loads. These types of loads have a lizited energy input.

The next classificazion of lcad weuld invelve what is kncwn as seccndary leads.

This term is quite cozmmen 4in AS!)E ccdes. This type of load cerely results in strainm.
They car result from internal self-constraint. As an exacple, if a pressure vessel
has the bottom restrained, bending moments would develcp which would be seccndsry in
nature because they are due tc internal self-constraint.

Seismic displacements in piping systems would be of a seccndzry nature since different
support points would only move a set arount relative to each other and induced strain,
However, these types of lcads can be eyclic in nature.

Anothar type of escondary load would be a thermal load, such as a thermal grrdiert
through a wall., This cype of load is alco cyeclic.



Sattlcment is the locst effcctive type of secondary leoadins because 4t pri—arpile
kas cnly one/half cyele of leund with a limiced input. Settlesent is sirilar eo
forzing materials which are also half cvele. Torring is sed for manuficturing
pressure vescals and steel piping. Pipes cre rollad to a particular share. They
exceed yield in this process, however duc to the lew strain rates relative to
ultizate, there i3 an undetectable reduccion in the ultimate strengsth. It is also
compen to form reinforcing steel. As an exarple, in reinferced contzinmants the
zajor hoop tars are bent to shape and this involves a yielding of the stcel. This
also dces not lecad %o any detectable reducticm in strength, and of course hcoks

are comrealy used in reinfcreing steel.

Viewgrarh Yo. 5 shews a sumrarzy of the Midiend design criteria. The fizit catasersy
is what is in the I'SA™. The first is pricasily desd and live leocad, the seccad
cocbines the srall eartiiquaka with live znd dead, tne third cccbinas live aad dead
load plus wind, aad the foursh cochinaticn involves dead lcad, live load plus the
safe shutdo'm earthquaka. The fimal load corbinaticn is dead lead and live lecad
and the tornads loading.

After discovering the settlement problezs on the diesel generator building at the
Midlend jcobsite, it was decided to add soce additional criteria. As a reference,

we used ACI 318-«% and it is interesting to note that in this cocde thay recez=ized
tie fac: that sectle=eat only affects serviceability. This means it weuld induce
soze additicnal cracking, which if then evposed to a ccrrosive eavirenmant, could
result in corrcsion of reinforcing steel. Therefore in ACI, settlerent loads are
only combined with normal operating tvype of loads such as live load and deal lcad.
Using this as a base, we have created the additicncl criteria shown on viewgrapa lo.Z.
The first coztinaticn involves dead load, live lcad and settlezant. The second
combination considers 1.4 x decd load plus 1.4 x settlement. These are based on
serviceesbility.

Since the desiyn wind zné the srmall earthqualke are postulated to occur more tham onc:
at the site, ve have also adled two coctinctions as shewm shich imclude live lezd,
dead lecad, settlement and either desipn wind or the operating basis earthquclhe.



Tn surirary, I would l1ilc te present the following. We have either rerovcé tha

gsource 6f lezd, or adced additisnel supportr for the various structures that are
founded fully cor pastially on £111 at the jobsita. For the diesel generztecr
building, tie duct banl's have been cut loose, reroving the source that csused tha
cracking. The service vster pucp structure will be supported by adding pilins.

In the guxiliary building elcetrical penetraticn sreas, we will be adding caisscn:.

So again, we have either remcved the source of lcad or supplied additionzl supner:.

I would like to commeat on the significance of what has happened to date, the crachiag
enly affects serviceability, large craclks over 15 mils will be sealed iz the future.
As far as present and future actions are concerned, we are performing new seismi:c
analyses, ve will alsc be performing new static analyses checking the structural
design., Tcr the diesel generater bduilding, we will analvze the builédiagz for varishie
foundation conditicns. This will Se the only building that will invelve applying the
additicnal criteria since we will iavestigate variable foundaticn properties.

In cemclusicn, the struciures are tox type, reinforced concrate, with high stresj;sh
and goeod cuctility. If it was not for the dlesel gemerator building settlezent the
concrete cricking of the structures would prebabdbly not be of any concarn, since all
reinforced comcrere stru~tures do crack under service, and that is the reasos vhr
reizforcing steel s used. With the original FSAR criteria, and the addicioral
criteria, together with the codificaticns, the sctructures will be able to safcly
resist all normal trre ¢f lcads and postulated events.

That concludes my presentatior.




STRECTIRAL LMESTIC!TIC.

(1) ORIGIVAL DESIG!

(2)  SEISIIC RESPCHSE

(3)  NEW ANALYSES



GENERAL
(1)  RESPQ:NSE SPECTRA PRESENTED [N FSAR
(2)  STICK FASS IODELS WITH FOURDATION SPRINGS

(3)  MATERIAL DAI'PING VALLES PRESENTED [ FSAR (ICDAL
DA'PLIG LINITED TO 107 EXCEPT RIGID BCDY FOLES)

(4)  SPECTRLIT RESPCISE A!D TIV'E HISTORY FOCAL ALALYSCS

IENATOR BUILDII

(1) ORIGINAL (Vg = 1360 rps) - OWE ANALYSIS EQUIPMENT
SPECTRA WILEIED BY & 157

() NEW (Vg = 500 Fps) - MEM SPECTRA WILL EAVELOP BOTH
Vg = 530 Fes AID 1780 Fps



SEISHIC ANALYSIS

SERVICS WATER

(1) ORIGIMAL (V. = 1360 rps BASE CASE) THEN G VARIED
BY £ 507 - EQUIPIENT SPECTRA ENVELOP

(2)  NEW (V. = 1350 ps) - PILING 1S MODELED FOR VERTICAL
DIRECTIC:! AID TORSION IS CCliSIDEPED

AUXILIARY BUILDING (Inciuse COMTPCL TCU.ER A'D ELECTRICAL
CSTRATICH AFEAS

(1) ORIGitIAL = QiE ATALYSIS USING COIPOSITE FOUNDATICH SPRINGS
WITH EQUIFI'ENT RESPONSE SPECTRA WIDEIED BY & 157

(2)  NEN - ONE AALYSIS INCLUDINIG CAISSONS UNDER ELSCTRICAL
PENETRATION AREAS, EQUIPIIENT RESPOISE SPECTRA
WIDERED BY ¢ 15%



TYPES OF LCALS

1. PMECUANICAL (DEADLCAD, PRESSURE, MIND, ETC.)
2,  SEISMIC IVIERTIA (BUT SEORT DURATION)
3, MISSILE [ViPACT & PIPE RUPTURE (LINITED ZNERGY)

1 P INTERIAL SELF COMTRAINT
(A)  SEISHMIC DISPLACEMENT (CYCLIO
(8)  THERFAL (CYCLIC)

r & SETTLEIEIT (1/2 CYCLE)

3. FORMLIG (1/2 CYCLE)



FSAR
(a)
(3)
(¢
(2)

(g)

v

MIDLASD LESIC! CRITERIA

14D + L7L

LU @+ L+E)+ ..
1023 (D+L*".") + L
10D + 1,0L + 1,CEq + ...
10D + LOL + 1.0, + ..,

ADDITIC:IZL. CRITERIA

(a)
()
(¢c)

()

ol

1.0%D + 1,28L + 1.05 SET

1.4D + 1.4 SET

1.0D » 1.0L + 1.08 + 1.0 SET
1.0D + 1.CL + 1.0E, + 1.0 SET

DEAD LOAD »
LIVE LOAD He
(OBE) EARTHCUAKE SET:

DESIGi WIND

(SSE) EARTHALAE
TORIIAL
SETTLENENT
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™.¢ diesel gezerator building settlement noted in August of 1978 were

larger than expected. An exploration program was initiaced to investigate
the seat of the settlezent and Jrs. Peck and Hendrea were consulted to
discuss the evaluations and corrective actions required. Based on the
exploration and the consultants recommendations it was decided to surcharge
the huildxqg and surrounding area with a load exceeding the operating lecad,
Instrumentation was installed to evaluate rate of soil consolidation and
settlenents of the structure and supporting soils. The preload was completed

to a height of 20 feet by late March 1979.

Figures 7 through 10 {llustrate locations of the various instruments associated

with the preload program. Figure 7 shows the locations of building survey




settlement markers and pedestal settlement rods. Figure 3 shows the location
of surface settlement plates and borros anchors installed ia the fill
primarily at three different elevations te monitor the movement of the soil
as a result of the surcharge. The figure also shows locations of 4 deep
(elev. 535) borros anchors installed for use as reference points for the
prec-se measurements during secondary compression where the movement has
subsided to a very small rate. Figure § illustrates locations of piezometers
iastalled primarily at three different elevations below the building to
monitor the dissipation of pore water pressure during comsolidatiom.

tgure 10 illustrates the locaticns of Sondex ianstruments intended for
measuring soil rebound in order to estizate the modulus of elasticity

below the building to check the range used in dynamic analysis.

Figure Ll illustrates :yp;cal results of the settlement and pore water
measurezents for the buildiag. It is seez that within a short tize afcer

the completion of the surcharge the settlements of both the soil and the
building has subsided to a very low rate and the piezometer vater levels

have declined significantly. At present the plezometers indicate approximately
the same water level as the general ground water level (elev. 627)., Tais

indicates essentially total dissipation of pore water pressure.

A preliminary plot of the building settlement during secondary compressiocn
b-ased on survey measurements indicates that the residual settlement of the

building should be less than 1.5 inches during its service life.

The exploration program below the diesel genmerator building has indicated
that the f11l 4is quite variable both in the material type and quality.
Therefore, additional explorations vere made iz the remaining plant site fill



to evaluate its condition. The expanded exploration program indicated that
although there was no settlement elsewvhere, there were certain areas tiat the
£1ll was of a quality requiring corrective action of the structure izvolved.
These areas are the auxiliary building, electrical pezetration rooms, valve

pits, and the £f1l11 supported portiom of the service water structure.

Figure lzﬁaud lzpmmlnn:iza the f411 type (sand clay) below the structures
and the plamned remedial measures for the various strucutres supported om

plant area.

Liquefaction evaluations based on published experience at sites where ligue-
faction did or did sot occur showed that in certain areas of cthe saad fill,
under the saximum ground water level of elevaticn 627 and the SSE of 0.123,
the factor of safety was less than the acceptable value of 1.5. These areas

are primarily in the diesel generator building.

As a result of these evaluations coasideration was givem to grouting of the
sands and also to permanent area devatering. The latter approach of dewatering

vas proven most benelicial that it could be mcnitored simply.

Settlements of the sands following an SSE event would be on the order of 1,2

to 1 inch i{n the area of the diesel gemerator building.

Regarding the subject of estimated settlements for plant structures supported
on fill, these settlements will be re-evaluated utilizing the following

information:

1. Settlement of the own weight of the fill based on borros anchors installed

ir areas where no structures are iavolved




2. Maasurements on existing structures and foundations
3. Soil boring iaformation
4. Laboratory test information

S. Diesel GCenerator Building surcharge experience

These analyses will accoust for additional induced settlements due %o
devatering. These evaluations will be made and reported ia the FSAR as

part of the curreat committment.

SSA/cf
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DIESEL GENERATOR BUILDING

aq

FIGURE 9 - PORE WATER PRESSURE MONITORING
EQUI PMENT - DIESEL CENERATOR BUILDING
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A. AUXILIARY BUILDING

1). CONTROL TOWER
2. UNIT) ELECTRICAL

PENETRATION AREA
3. UNIT 2 ELECTRiCAL
PENETRATION AREA
4. RAILROAD BAY
FEDWATER ISOLATION
VALVE PITS
. UNIT]

a. UNIT2

SERVICE WATER Pump
STRUCTURE - PORTION
ON FILL

NO. of  SUPPORTING

* GROUTING IS PLANNED BELOW MUD NOT ATAX - 9.

BORINGS  FILL TYPE  REMEDIAL MEASURES

3 SAND NONE *

2 SAND & CIAY  UNDERPINNING

2 SAND & CIAY UNDERPINNING

3 SAND NONE

2 SAND & CIAY URDERPINNING

3 SAND & CIAY UNDERPINNING

9 CIAY & SAND UNDERP INNING

FIGURE 12A- SUMMARY OF FILL TYPE AND
PLANNED REMEDIAL ACTION




NO. of  SUPPORTING PLANNED

STRUCTURE BORINGS  FILL TYPE  REMEDIAL MEASURES
D. TANKS
1. DIESEL FUEL OIL
STORAGE TANKS I CIAY NONE
2. BORATED WATER
STORAGE TANKS 6 CiAy NONE
E DIESEL GENERATOR
BUILD ING » SAND & CIAY SURCHARGE
F. UTILITIES
1. PIPING 0 SAND & CIAY NONE
2. DUCT BANKS 38 SAND & CLAY NONE
3. VALVE PITS 2 SAND & CIAY NONE

FIGURE 128- SUMMARY OF FILL TYPE AND
PLANNED REMEDIAL ACTION
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23 July 1979
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Dy, Sherif S. Afifi

Bechtel Associates Prof2ssional Corporation
777 =ast Cisanhower Parkway

P. 0. Box 1099

Ann Arker, "I 43106

Dear Sherif:

Cnclosed is 2 rsconstruction of the ramarks I made at
our me2ting with !IRC on July 18,

Yoursjbsry sinceraly,
i

L&/"r«l
Ralpd B, Peck
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1.0

SCOPE
1.1

— e — -

Specification 7220-C-95(Q), Rev 0

ITEMS INCLUDED

The following work to be performed in
accordance with this subcontract is located at
Midland Plant Units 1 and 2. This
specification includes Q-listed work where
specifically noted and is to be performed in
accordance with Subcontractor's QA program:

1.1.1 Underpinning the auxiliary building
penetration rooms with caissons in the
area indicated in the drawings

1.1.2 Removal of all unsuitable material as
determined by Contracter and
replacement of all removed material
with concrete from under the feedwater
valve pits

1.1.3 In addition, the following items are
included under the scope of this
subcontract:

Submit all drawings, calculations,
and detailed procedures for a
proposed type and method of
underpinning wiich is best suited
for the intended purpcse and, as a
minimum, meets all of the
applicable criteria specified
herein.

Furnish all labor, material,
tools, equipment, supervision,
design, and procedures to perform
all operations and incidentals
necessary to complete the work to
the satisfaction of Contractor.

Provide (design, furnish, and
install) local dewatering to
remove and control all water which
could cause soil movement.

Provide (design, furnish, and
install) permanent support under
the auxiliary building penetratiocu
rooms capable of withstanding
approximately 4,000 kips vertica’
load at locations shown in the
drawings without exceeding a
1/2-inch settlement (movement) of



Specification 7220-C-95(Q), Rev 0

the structure at points indicated
in the drawings.

e. Provide (design, furnish, and
install) permanent support under
the turbine building along the
K line to support the column and
slab locads at columns
2.0,2.5, and 3.0 for Unit 1 and
10.0, 10.5, and 11.0 for Unit 2,
resulting from and including the
temporary support of the valve
pits as indicated in the drawings.

f. Provide hydraulic jacking capacity
sufficient to simultaneously lift
approximately 4,000 kips of
structural locad utilizing the
permanent support as a reaction
point.

g. Provide lateral support for the
soil in the zcne of influence
resulting from excavation made
during underpinning to prevent
s0il movement.

h. Place and cure lean concrete
backfill under the designated
buildings including encasement of
the permanent caissons.

i. Provide positive contact between
the underside of the building
foundation and the lean concrete
backfill by methods acceptable to
Contractor.

: Install styrofoam or similar
material as indicated on the
drawings.

k. Monitor the buildings for
settlement.

1.2 ITEMS NOT INCLUDED BUT PERFORMED BY OTHERS

1.2.1 Area dewatering pricr to underpinning
and excavation
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ABBREVIATIONS

ACI

AIsSC

ASTM

AWS
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Temporary suppoert (above tlie q;ound) of
the feedwater valve pit for Units 1

and 2 as indicated in the drawings.
Disposing of the waste material from a
stock pile to be located at the ground

surface near Subcontractor's access
shaft.

Furnishing and testing of lean concrete
backfill .

Furnishing and testing structural ..
concrete

Furnishing reinforcing steel e
Furnishing styrofoam
Soil testing

Monitoring the auxiliary building for
cracks

American Concrete Institute

American Institute of Steel Comstructicn
American Society of Testing Materials:
American Welding Society

CODES, STANDARDS, AND REFERENCES

ACI 318-77

ACI 543-74

AIsSC
ASTM A 36-77a
ASTM A 53-77a

ASTM A 252~
77a

Building Code Regquirements for Rcinféiced
Concrere

Recommendation for Design, Manufacture,
and Installation of Concrete Piles

Manual of Steel Construction, 7th Edition
Specification for Structural Steel

Specification for Steel, Black and Hot-
Dipped, Zinc-Coated, Welded, and Seamless

Pipe

Specification for Welded and Seamless
Steel Pipe Piles
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AWS D1.1-74 Structural Welding Code

Reference 1

Soft Ground Tunneling with Steel Supports,
Commercial Shearing ?nc., Froctor mg
white, Youngstown, Ohio, 1977 (used for
definition of state and behavioral

characteristics of soil)

DOCUMENTATION REQUIREMENTS

4.1

4.2

Engineering and quality verification documents
shall be submitted to Contractor by the
underpinning Subcontractor. Permission to
proceed, based upon Contractor's review of the
procedures, does not constitute acceptance or
approval of design details, calculations,
analyses, test methods, or materials develcped
or selected by Subcontractor and does not
relieve Subcontractor from full compliance
with contractual obligations. The submittal
requirements are summarized in Form G-321-D
attached. These requirements are augmented by
detailed requirements in this specificatioen.

As a minimum, Subcontractor shall submit the
following procedures (in detail, including
hold points and inspection peints) te
Contractor's satisfaction:

4.2.1 General Underpinning Procedure - This
procedure shall include the overall
concept of the work invelved, including
the interface of all the operations
listed below.

4.2.2 Detection and Monitoring of Structural
Movement Procedure

4.2.3 Local Dewatering Procedure

4.2.4 Support of Excavation, Bracing, and
Lagging Procedure

4.2.5 Installation of Access Shafts Procedure

4.2.6 Permanent Support Procedure for .
approximately 4,000-Kip Caisson
Capacity Installed Under Each
Electrical Penetration Rocm
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4.2.7 Pile and/or Caisson Installation,
Cleaning, Concreting, and Testing
Procedure

4.2.8 Lifting Procedure for Raising Ends of
the Electrical Penetration Rooms
Utilizing Approximately 4,000 Kips of
Hydraulic Jacking Force

4.2.9 Mass Excavation and Removal of the
Material Under the Structures Procedure

.2.10 Installation of Styrofoam Procedure
.2.11 Mass Concreting Procedure

.2.12 Dry Packing/Pressure Grouting Procedure

LI R R

.2.13 Soil Grouting Procedure (Chemical and
Cenent)

4.2.14 Pump Tremie Procedure
4.2.15 Final Cleanup Procedure

4.2.16 Welding Procedures and Qualifications

MATERIAL REQUIREMENTS

Materials shall conform to the above standard
specifications, and Subcontractor shall submit to
Contractor certified copies of mill test reports

of all material used as specified by the applicable
ASTM specifications.

5.1

5.2

5.3

ASTM A 36: For structural steel and bearing
plates

ASTM A S3: Types E or S, Grade B for piles
and caissons

ASTM A 252: Grade 2 seamless for piles and
caissons

DESICN PARAMETERS

6'1

PILE AND CAISSON DESIGN

Piles or caissons may be used to underpin the
turbine building along the K line adjacent to
the valve pit structure. Cnly caissous shall
be used to underpin the auxiliary building
penetration rooms. .
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Piles shall be located at a minimum
center-to-center spacing of 3.0 feet
for 80-ton piles and 3.5 feet for
100-ton piles. The pile center to the
edge of concrete shall be 1'3" for
80-ton piles and 1'6" for 100-ton
piles.

Combination bearing/soldier piles shall
penetrate a minimum of 5 feet into the
till or natural dense sand strata as
determined by the soil removed from the
interior of the pile and the jacking
resistance.

Maximum calculated soldier pile lateral
deflection shall be limited to

0.25 inch due to bending under the
combined axial and lateral loading.

Maximum calculated lagging member
deflection due to bending shall be
limited to 0.25 inch.

The lateral pressure diagram for scil
pressure shall be trapezoidal with
break points at 0.2 of the full
excavated depth.

Bending stress reduction of lateral
loads due to arching shall not be
allowed.

Pile and caisson locations shall be
taken into account in the support of
the mudmat to prevent separation from
the foundation.

A full water head shall be considered
for lateral support from el 627' to the
bottom of mass excavation under the
structures. :

Caissons shall extend at least 4.0 feet
into the till or natural dense sand
strata as evidenced by inspection ot in
situ material. The design bearing
capacity shall be 20 ksf times the
diameter squared (ft?) of the caisson.
If the caisscon is belled, the capacity

'shall be calculated at 17.7 ksf times

the plan area of the bell. No increase
in capacity is allowed for additional
embedment of the caisson in the bearirsg
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strata.. Caissons acting as combination
soldier and bearing elements are
governed by the stress and deflection
criteria from Sections 6.1.3 through
6.1.7.

The access shaft from el 634' to el
607' need not conform to Sections 6.1.3
to 6.1.8 but must be in accordance with
acceptable industry practice.

For bearing plate design, the allowable
bearing stress for concrete shall be
750 psi. Bearing stress for steel
shall be 27,000 psi.

The design stresses shall not be
greater than the allowable stress
presented in AISC, ACI, or as specified
herein. In the event of conflict,
notify Contractor, who will determine
the governing criteria.

LOADS
Structure Louds

The load of each auxiliary building
penetration room is equal to 8,300 kips
(vertical). The center of gravity of
the lcad is shown in the drawing. The
allowable eccentricity of the
underpinning support system during
construction with respect to the
east-west centroidal axis of the
penetration room load is 3 feet.

Foundation pressure as well as local
column loads for structures in the
vicinity are shown in the drawings.

Soil Conditions

Soil conditions and interpretation of
soil properties encountered are
discussed below. In general, the
backfill consists of heterogeneous mix
cf very loose to dense sand and very
soft to hard clay fill. Details of
s0il information and boring logs are
given in the foundation engineering
sections of the PSAR and FSAR and are
available from Contractor. The
interpreted engineering properties of
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backfill presented below are based upon
the laboratory and field investigations
performed in the vicinity of the diesel
generator building.

a. Soft to stiff, silty, sandy clay
£ill (CL)

Total unit weight vt = 110 - 130
pef

Dry unit weight vd = 93 - 116 pcf

Undrained shear strength = 150 =~
3,000 psf

b. Loose to dense, silty, fine to
medium sand (sm=-sp)

Total unit weight vt = 110 - 130
pef

Dry unit weight vd = 94 - 116 pcf

Angle of intermal friction 28 =~
32 degrees

-

e. In-Situ Fill
Total unit weight 1t = 130 pcf

Average undrained shear strength
El 580-560' 6,000 psf

Below 560' 8,000 psf

The permanent support for each
auxiliary building penetration room
provided by underpinning shall have a
vertical resistance capacity sufficient
to produce a moment equal to or greater
than 325,000 foot kips at column rows
5.3 and 7.8, respectively. This moment
capacity is the major design criteriou
and shall be met by Subcontractor. The
approximate value of 4,000 kips of
installed capacity as referenced
throughout this specification is an
estimate of the actual caisson
capacity. The exact capacity required
is to be determined by Subcontractor.
All pumps, jacks, gages, equipment, and
other hardware shall be of -sufficient
capacity and number to install and
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test, in accordance with this
specification, the caissons that will
produce a moment equal to or greater
than 325,000 foot kips.

6.2.4 The permanent underpinning suppert for
the turbine building shall be capable
of safely resisting the column loads
indicated in the drawings plus half the
base slab pressure within the zone of
influence. The zone of influence is
defined by a slope of one horizeontal to
one vertical from the bottom of the
excavation required for removal of the
unsuitable material from under the
valve pit structure. The permanent
underpinning support for the turbine
building shall take into account the
1,300 kips of force anticipated due to
support of the valve pit structure.

PILE AND CAISSON LOAD TESTING

7.1

7.3

The vertical factor of safety established by
in-place testing shall be not less than 1.5
for piles and caissons.

Test Method

7.2.1 The first caisson installed under 22ch
auxiliary building penetration rocm
shall be load tested for 24 hours at
1.5 times the design load and 12 hours
at 2.0 times the design load. The test
load shall be applied in increments of -
50%., 20%, 10%, 10%, and 10% of
1.5 times the design load at l-hour
intervals which are not included in the
24~hour pericd. At the completion of
the 24-hour test at 1.5 times the

. — design load, the load shall be
' /increased to 2.0 times the design loa~?

-l % e in increments of 10% of the design load

per hour. The load shall be maintained

ol at 2.0 times the design load for

30 hours and then removed in decrements
of 20% per hour to 80% of design load,
then removed in decrements of 30%, and

.

Z.777 caisscn selected for testing shall be
representative of the majority of

on TO caissons to be installed.
ITJ:JfﬂWﬁﬁ7

—
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finally 50% at l-hour intervals. this~,"i"
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All remaining caissons shall be loaded
to 1.0 times the design load prior to
concreting. This loading shall be
referred to as the Empty Shell Test
(EST). A satisfactory EST is defined
as causing a caisson movement of less
than 0.10 inch in a S-minute period
under a load equal to 1.0 times the
design load.

After the EST and concreting of the
caisson, the caisson shall be subjected
to a Full Test Load (FTL). A
satisfactory FTL is defined as causing
a caisson movement of less than 0.05
inch in a continuous l-hour period
under a load equal to 1.5 times the
design load. Extenscmeters (AMES) dial
gages shall be calibrated to 0.001

inch per revolution and used to measure
the movement of the caisson reliative to
the struc<ture.

After installation of a group of
caissons which constitute S00 design
tons of underpinning resistance and
prior to the completion of the caissons
of the rext group, one caisson in the
previous group shall be chosen by
Contractor for retesting. The caisson
shall be tested for a period of

5 minutes at 1.5 times the design load.
A satisfactory test shall be one where
less than 0.010 inch of settlement
occurs from the start of the test to
the end of the test. If the test is
satisfactory, the work on the next
group may continue. If the test is not
satisfactory, the caisson being tested
shall be unloaded and retested in
accordance with the requirements of FLT
(Section 7.2.3). Then one more caisson
in the group shall be subjected to the
Se-minute and 0.0l-inch settlement test.
If the second caisson retested is
satisfactory, the work on the next
group may continue. If it is not
satisfactory, repeat the procedure on
caissons selected by Contractor until a
satisfactory S-minute and 0.0l-inch
settlement test is achieved before
proceeding with the work.

10
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After completion of the FLT (Section
7.3.2) or S-minute retest, the caissons
shall be locked off (wedged tight) at
1.5 times the design load.

7.2.5 During the period of the test performed
in Section 7.2.1, neither jacking
against the structure nor any work
which causes vibrations or may
otherwise affect tha test results shall
be permitted.

The test method for the piles and/or caissons
under the turbine building adjacent to the
valve pit structure shall be in accordance
with Section 7.2.

8.0 UNDERPINNING AND SUPPORT OF STRUCTURES

8.1

8.2

GENERAL

Subcontractor shall provide the necessary
underpinning and permanent support for the
auxiliary building penetration roecms for Units
1 and 2 in accordance with the requirement of
this specification and as shown in the
drawings.

In addition to the underpinning work shown in
the subcontract drawings, Subcontractor shall
take all other action necessary to maintain
the integrity of these buildinz;.
Subcontractor shall be responsible for
supporting structures and taking all necessary
precautions to prevent the settlement
(movement) greater than specified in this
specification or cracking of the buildings,
including slabs cn grade, supported slabs,
appendages, interior partitions, and other
columns and walls.

RESPONSIBILITY
subcontractor shall conform to the following.

8.2.1 Assume full responsibility for all
underpinning and related operations.
Take necessary precautions for
protection of persons, and preclude
damage to property, including
structures which are underpinned or
affected by underpinning work.

11
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8.2.2 All uncderpinning operations shall
conform to applicable codes and also
meet requirements of other authorities
having jurisdiction over the work
involved.

8.2.3 The maximum settlement (movement) of
the auxiliary building penetration
rooms and the turbine building along
the K line for Units 1 and 2 shall not
exceed 1/2 inch.

TEMPORARY SUPPORT

Prior to underpinning for Unit 1 and 2
operations, the feedwater valve pits will be
temporarily supported by Contractor as shown
in the drawings. The feedwater valve pits
shall not be subjected to any additional
vertical loads or external forces by
Subcontractor during the underpinning
operation.

PILE AND CAISSON INSTALLATION
8.4.1 General

The piling or caisson shall consist of
a concrete-filled steel pipe. The
steel pipe shall be installed by
jacking against the existing structure.
The pipe shall be precut to a
convenient length for jacking. The
pipe segments shall be joined together
by full penetration welds around the
circumference as the pipes are advanced
into the subsurface.

The pipe shall be installed open-ended
to the depths specified. The pipe
shall then be subjected to the EST -
(Section 7.2.2), cleaned, inspected,
concreted, subjected to the FLT
(Section 7.2.3), and wedged tight to
the structure under a load equal to
1.5 times the design load.

12
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8.4.2 Materials

8.4.3

Steel pipe shall conform to ASTM A 252,
Grade 2 seamless or ASTM A 53, Types E
or S, Grade B. It shall have a minimum
wall thickness sufficient to sustain
the design lcad of the pile or caisson
calculated at fa = 18,000 psi. All
cutting of the pipe shall be done in
such a manner that the cut edge shall
be perpendicular to the longitudinal
axis of the pipe. Flame cutting is
permitted. Beveling of edqes for
welding shall be done in such a manner
to ensure a true cut. Internal or
external pipe couplings, whether
mechanical or welded, are not
permitted. The pipe tip shall be
reinforced by a steel shoe or by
increasing the wall thickness of the
lowermost section of pipe. The
reinforcement shall be sufficiently
strong to sustain a static point load
equal to the maximum jacking force
without permanent deformation of the
lowermost pipe section. The shoe
diameter or outside diameter of the
lowermost pipe section shall not exceed
the diameter of the remaining pipe
section by more than 1/4 inch. Steel
fiiction breakers may be installed on
the outside of the pipe by welding.
Friction Sreakers will not extend more
than 1/8 inch beyond the outside of the

pipe.
Pile Installation

a. The plan location shall be
established at the bottom of the
concrete slab at el 607'+. The
tolerance for the plan location
shall be +5 inches, but the
algebraic aggregate of the
deviations shall not exceed
+5 inches.

b. The allowable top-to-bottom
plumbness of the pile shall be not
more than 2% out over the entire
length. If the plumbness is more
than 2% over the entire length,
Subcontractor shall reduce the

13
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design load on the pile
accordingly.

The maximum deviaticn for pile
straightness shall be 1/2 inch in
10 feet and 1/2 inch in 20 feet.

I1f any criteria specified in
Items a, b, or ¢ of Section 8.4.3
are not satisfied, Subcontracter
shall calculate the allowable
reduced design capacity of the
pile in acccrdance with generally
acceptable methods. Calculations
shall be submitted to Contractor
for review. Subcontracter shall
not be permitted to increase the
load on other piles to compensate
for the reduction caused by
failure to achieve the
requirements stated in Items a, b,
or ¢ of Section 8.4.3. All
additional piles which shall be
installed to compensate the loss
of capacity shall be at the
expense of Subcontractor.

The maximum jacking force shall be
1.50 times the design pile load or
0.85 fy prior to the reduction for
L/r ratio or 0.70 fy as indicated
in the certified material test
report prior to reduction for L/r
ratio. A commercial grade
bentonite slurry may be injected
between the pipe and the soil to
minimize side wall friction.

Maintain a minimum of a l-foot
(vertical measurements) soil plug
in the pile at all times unless an
cbstruction is encountered. 1If an
obstruction is encountered, then
maintain a liquid level inside the
ile to within 5 feet of the
ttom of the jacking pit, and

limit the removal of material
bcIond the existing tip of the
pile to less than 1 foot except by
specific written instructions by
Contractor.

14
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No water jetting, slurry jetting,
or air jetting for loosening or
removal of material inside or in
advance of the pile is permitted
except by written permission from
Contractor.

No airlifting or venturi principle
lifting of the material in the
pile or in advance of the pile is
permitted within 5 feet of the
piies tip except after final
seating of the pile in the till.
1f air or venturi lifting is
employed, Subcontractor shall
maintain a liquid level in the
pile at the bottom of the jacking
pit during the entire operation.
Contractor shall be notified in
advance and in writing each time
Subcontractor employs this
procedure.

No impact or vibratory forces may
be used for advancing the pile.

Inspection of piles prior to
concreting shall be accomplished
by visual inspection and
measurements inside the pile.
Subcontractor shall make a final
cleaning of the pile and remove
all water and deleterious matter
from inside the pile. The pile
will then be inspected by
Contractor, who will give written
permission to Subcontractor to
place concrete in the pile. The
maximum length of earth plug at
the pile tip prior to concreting
is 1'=6" of compact material.

The concrete for the pile shall be
placed in such a manner that the
concrete drops vertically from the
top of the pile. Subcontractor
shall take necessary measures to
prevent segregation and voids in
the concrete during placing.

i5
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Contractor reserves the right to
direct Subcontractor to use the
pumped tremie method for
concreting the piles withcut
euploying tie grout plug.

8.4.4 Caisson Installation

The plan location shall be
established at the bottom of the
concrete slab at elevation 607'%*.
The allowable deviation from the
plan location shall be +5 inches,
but the algebraic aggregyate of the
deviation shall not exceed

+5 inches.

The allowable top-to-bottom
plumbness of the caisson shall be
not more than 2% out over the
entire length. 1I1f the plumbness
is more than 2% over the entire
length, Subcontractor shall reduce
the design locad on the caisson
accordingly.

The maximum deviation for caisson
straightness shall be 1 inch in
10 fee: and 1 inch in 20 feet.

If any criteria specified in
Items a, b, or ¢ of Section 8.4.4
are not satisfied, Subccntracter
shall calculate the reduced
allowable design capacity of the
caisson in accordance with
generally acceptable methods.
Calculations will be submitted to
Contractor. Subcontractor shall
not be permitted to increase the
load on other caissons to
compensate for the reduction
caused by failure to achieve the
requirements stated in Items a, b,
and ¢ of Section 8.4.4. All
additional caissons shall be at
the expense of Subcontractor.

The maximum jacking force shall be
0.85 fy prior to the reduction for
the L/r ratio or 0.70 fy as
{ndicated in the certified
material test report for the steel
shell (prier to reduction for L/r

16
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ratiofg or 800 kips, whichever is
less. A commercial grade
bentonite slurry may be injected
between the pipe and the soil to
minimize side wall friction.

No water jetting, slurry jetting,
or air jetting for loosening or
removal of material inside or in
advance of the caisson 1is
permitted except by written
permission from Contractor.

No airlifting or venturi principle
lifting of the material in the
caisson or in advance of the
caisson is permitted within 5 feet
of the caisson tip except after
final seating of the caisson in :
the till. If air or venturi
lifting is employed, Subcontractor
shall obtain written permission
from Contractor, and then maintain
a liquid level in the caisson at
the bottom of the jacking pit
during the entire cperation.

Caisson linings shall be of
adequate thickness to ensure safe
working conditions within the
caissons.
The straight-shafted portion of
the metal-lined caissons shall be
}initcd in plan area to 16 square
eet.

Metal-lined caissons with belled-
or wedge-shaped bottoms shall not
bhave the top bell started until
the shaft has penetrated only into
the clay till a minimum of 2 feet.

The bell angle shall be a minimum
of 60 degrees from the horizontal.
The bell shall be lined for depths
in excess of 4 feet below the
straignt shaft. The annulus
(void) between the straight shaft:
liner and the ground shall be . :I:-
grouted and cured for 24 hours
prior to starting excavation of
the bell. L

17
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1f squeezing ground (as defined in

Soft Ground Tunneling with Steel
Supports by Proctor and white) 1s
encountered, Subcontractor shall
proceed in such a manner that no
ground is lost. Methods
acceptable for this operation are
as follows:

1. Jacking the lining past the
squeezing zone without
removal of material

2. Drilling under bentonite
slurry and jacking (Drilling
cannot proceed in excess of
1 foot beyond end of lining.)

1f running ground (as defined in

Soft Ground Tunneling with Steel
§u§§orts by Proctor and White) is
encountered, the following methods
for advancing are acceptable.

Jacking the lining past the
running zone without removal of
material

2. Drilling under bentonite
slurry and jacking (Drilling
cannot proceed in excess of
1 fort beyond end of lining.)

3. Grouting

1f flowing ground (as defined in
oft Ground eling with Steel
Q y Proctor te) 1is

encountered, stop excavation, fill
caisson with water or slurry, give
written notice of the condition to
Contractor, and await written
direction from Contractor prior to
proceeding.

Concreting shall not be performed
until Contractor has inspected the
bottom and bell of the caisson and
made measurements for plumbness,
straightness, and location.

18
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P The concrete for the caisson shall
be placed in such a manner that
the concrete drops vertically from
the top of the caisson.
Subcontractor shall take necessary
measures to prevent segregation
and voids in the concrete during
placing.

q. Contractor reserves the right to
direct Subcontractor to use the
pumped tremie method for
corcreting.

JACKING AND TESTING EQUIPMENT

8.5.1

8.5.2

.0303

The jacking and testing apparatus is to
be actuated by hydraulic pressure
generated by electrically or
mechanically driven pumps. All high=-
ressure hydraulic apparatus shall be
ept in a state of good maintenance.

All jacking and testing apparatus shall
be equipped with two hydraulic pressure
gages. The pressure gages for the
production jacking equipment shall have
a minimum face diameter of 2 inches.
Testing equipment for the 24-hour load
test (Section 7.2.1) shall have gages
with a minimum 6-inch diameter face
calibrated so that 270 degrees of dial
movement covers the operating range of
the equipment. Test equipment for the
FLT (Section 7.2.3) shall have 4-inch
diameter gage faces and be calibrezted
80 the 270 degrees of dial movement
cover the operating range of the

equipment.

Subcontractor shall have the following
hydraulic pressure gages at the job:
ee 8~-inch face, three 6-inch face,
and three 4-inch face gages calibrated
with the specific rams intended to be
used with each set of gages. The
calibration shall be performed and
certified by an independent labo:utor{
which specializes in that type of wor
no earlier than 1 month prior to load
testing. The calibration certificates
shall be submitted to Contractor.

19
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The gages and rams referred to in
Section 8.5.3 shall hereafter be
referred to as the master set. The
master set shall not be used in the
field operations except for the 24-hour
load test. The master set shall be
kept in a place suitable to Contractor
and shall be used for calibrating all
gages used in the field.

Subcontractor shall furnish a test
manifold and test stand which will
enable Subcontractor to field-calibrate
four field gages simultaneously in the
same hydraulic circuit as the
respective three master gages and ram.
Subcontractor shall notify Contractor':
in writing when field calibrating of
gages will be done. Contracter will
have a representative present during-
field calibration. The field gages .
shall be calibrated against a master
set having a larger gage face. The
results of the field calibration shall.
be forwarded to Contractor following ..
the calibration.

Each field and master gage shall be
assigned a unique identification 8-
number, and that number shall be
c:gravod on the gage cover and also be

nted on the gage back. In addition.
a suitable calibration curve or .5
tabulation for the particular gags
shall be afixed to the back of the gage
by means of a clear, sticky, celluloid
cover. If gage face overlays are used,
this is equally satisfactory.

Recalibration of the master sets is
required at a minimum of every nl
3 months. This should be scheduled ac
there is at least one set of 6-inch or
larger master gages on the project at.
all times. In addition, the master .
gages shall be recalibrated any time
that one master g varies by more
than 5% of its calibrated rating as .
established by the other two master ..
gages in the same master set. Field
gages shall be recalibrated monthly.or
at any time when one gage is broken or
damaged or when one gage varies Dy more

20
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than 108 from its calibrated ratiny as
established by its coupanion yage.

The field testiny agparatus shall
contain a snubber valve in the
hydraulic circuit. The snubber valve
shall Ge located on the high=pressure
side betweun the tandem gayes and the
puap, and immediately behind tne yayes.
For the FLT (Section 7.2.3), the
snubber valves shall be closed when the
ran attains the test load and shall
stay closed until either the moveaent

of the pile excecus 0.05 inch, or when -

the FLT (Section 7.2.3) with less than
0.05 inch has occurred. Mmoveument (not

qage pressure) is the testing criterion J

for the FLT (Section 7.2.3). lowever,
if the yage pressure Jdrops o¥ wore than
10% during the FLY (Section 7.2.3), the
test shall be restarted. For the
24=hour load test, the gaye pressure
required shall ce maintained taroughout
the test period.

Ouring the underpinning opcration,
Subcontractor saall have available at
the site all rass, gages, munps, hese,
and fittings required te simultaneculy
lift the auxiliary building penetration
area at the location of the peruanent
support. The total liftiny capacity
required is approxisately 4,000 kips,
which is to be distributed egually as
specified in Section 6.2.3.

CCTECTICH OF sovEMEnT

.0‘.1

8.6.2

General

Subcontractor shall submit and
inplement to the satisfaction of
Contractor a procedure to monitor each
Structure which might be affected by
the underpinning operations.

llorizental xovement detection points
shall be located at or near the top and
at the ground level of the structures.
Vertical wovewent detection points

shall be located near the ground level
of the structures, 5

.~
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8.6.3 Measurements shall be to the nearest
1/16 inch based upon survey
observation.

8.6.4 Measurements shall be made daily during
the underpinning operation, and
Contractor shall be informed in writing
if anv movement is detected in excess
of 1/16 inch of the previcus reading or
accumulated value of 1/8 inch.

WELDING

9.1

9.2

CAVA
1.1

All welding shall be performed in accordance
with AWS D1.1. Contractor shall approve all
wvelding procedures.

All welders shall be qualified to the
applicable welding procedures in accordance
with AWS D1.1.

N
GENERAL

Subcontractor shall submit prior to excavation
a detailed procedure descridbing the method of
excavation. This procedure shall be to the
satisfaction of Contractor and shall indicate
coordination of the installation of lagging
and bracing. The procedure shall also
indicate the maximum amount of excavation
below any previously installed lagging or
structure. As a minimum, the excavation
procedure shall include the following.

10.1.1 The location and dimension of each
jacking pit

10.1.2 A flow diagram showing the excavation
of all pits and the sequence of
installation, testing, and locking off
vertical support elements (caisson or
jacked pile).

10.1.3 A table relating the information
provided in Item .0.1.2 showing the
following data with respect to each
vertical support element:

22



—— L — — P

10.1.4

.ﬂvﬂU-

Specification 7220-C-95(Q), Rev 0

Pile or caisson number

Pit number

Sequence number

Vertical capacity installed (kips)

Area undermined times 5.5 kips/ft
(Note: The area undermined
includes the disturbed but not
excavated soil (influence zone)
determined by a 1 horizontal to 3
vertical slope subtended from the
bottom of the excavation prior to
the installation of the lagqing.
Thus, a pit which is opened up to
a dapth of 6 feet prior to the
installation of the lagging would
have an influence zone which
extended 2 feet bo;ond the edge of
the excavation. If this same pit
wvas subsequently (after
installation of lagging) excavated
to a greater depth, and lagging
vas installed as frequently as
required by this specification,
;h: int%ucnco zone would remain at
eet,

Net overload (Item e) minus
(Item d) (kips)

Percert net overload (Item f)
tises (100) divided by 8,300 kips

Sequence Control and Limits

In general, the objective is to install
approximately 4,000 kips of
underpinning resistance as close to the
extreme end of the wings as possible.
Subcontractor's plan shall be governed

accordingly.

Piles which are adjacent to one
another may be worked

lilﬂltlﬂ‘OﬂllI provided the area
:f;::g.rlxnn s within allovable
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b. Caissons which are adjacent to one
another cannot be worked
simultaneously. Where there are
adjacent caissons, one must be
excavated, concreted. tested, and
stressed before ' ,rk on any
adjacent caisson can start.
However, the first 7 feet below el
607' may be excavated in advance
(if the space is required) for
.:C.ll to a nonadjacent caisson or
p tl

Once an excavation is started, it must be
worked continuously and without cessation
until the lagging is in place and the lateral
ground support restored.

Explosives shall not be used to dislocate
and/or remove hardened material during
excavation. Conventional tools, such as rock
splitters and demclition tools, are
acceptable.

Subcontractor shall submit the following
rocedure that is satisfactory to Contracter.
s procedure shall describe in detail the
measures, including hold points and inspection
points, taken by Subcontractor to ensure slope

stability and to prevent any movement of
foundation material outside the excavation
area.

Prior to excavation of material from under or
within 7 feet from the foundations of the
auxiliary or turbine buildings, the sand
material shall be grouted. pregrouted
zone shall extend vertically from the
underside of the existing foundation or mudmat
to a depth of approximately 1 foot below the
access excavation, or approximately 7 feet
beyond the farthest lateral extent of the
excavation.

The initial excavation below the bottom of the
slab at el 607'+ shall not exceed 7 feet in
depth. 1In addifion, in no case shall the
jacking pit exceed 7 feet in depth.

The percent net overload as established by
Section 10.1.3 shall not exceed 10% during
installation of approximately 4,000 kips of
permanent support capacity under each
electrical penetration room.
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Subcontractor shall advance the mass
excavation under the valve pit structures to
the depth dstermined by Contractor. The
bottom surface shall then be prepared for
concreting as follows.

10.8.1 The surface shall be flat but sloped to
a minimye of 1/4 inch per foot draining
toward a sump located 1. one corner.

10.8.2 subcontractor shall dispose of all
water in the sump to the satisfaction
of Contractor.

LAGGING INSTALLATICON

10.9.1 All lagging material that will remain
in the ground shall be metal or
concrete. Any wooden lagging used for
jacking pit lining or any other purpose
must be removed. If removal of the
lagging exposes earth, which will not
be excavated, then the unremoved soil
shall be grouted prior to removal of
the lagging. The object of the

e grouting is to ensure intimate contact

between the soil and the structure, and
where granular scil is iavolved, to
ensure the material in the zone of
influence is self-supporting.

10.9.2 The initial excavation, where the earth
is not supported, shall not exceed a
depth of ¢ feet if it is within 6 feet
of the K line. Otherwise, a maximum
depth of 7 feet shall be used.

10.9.3 After initial excavation, the lagging
shall be installed and back packed or
grouted. The lagging along the K line
located below el 600.0' shall be
grouted.

10.9.4 The excavation shall pot proceed to a
depth greater than 3 fee: below the
previously grouted lagging.

10.9.5 The procedure for installation of the
lagging below el 600' along the K line
~sha.l indicate the maximum vertical
distance between unpacked lagging and
the bottom of the excavation. This
distance shall not exceed 16 inches.
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10.9.6 If squeezing ground (as defined in

Soft Ground Tunneling with Steel
Suggort“bv Proctor and white) is

encountered below el 600',
Subcontracter shall enploy a Chicago
lagging system (near vertical-driven
lagging) for advancing. The advance
shall be limited to a maximum of
one~half the length of the lag. After
advancing one-half a lag, the lower
breasting member shall be installed and
the lagging wedged.

10.9.7 If running ground (as defined in
Soft Ground Tunneling with Steel
Supports by Proctor and white) is
encountered below el 600', the zcne
shall be grouted in advance of
excavation. Spieling is not a

satisfactory procedure for running
grounc.

10.9.8 If flowing ground (as defined in
Soft Ground Tunneling with Steel
Supports by Proctor and white) 1s
encountered, Subcontractor shall
immediately close the opening from
which ground is flowing, dewater the
area to the extent that the ground
behavior is changed to a running
condition, and then proceed in
accordance with Section 10.9.7.

CONCRETING

GENERAL

Subcontractor shall submit to the satisfaction
of Contractor a detailed procedure, including
hold points and inspection points, describing
the placing of concrete under the structure.

As a minimum, the placing and consolidating of
the concrete shall be in accordance with
Articles 11.0 and 12.0 of Specification
7220-C-231, unless otherwise specified herein.

Pile, pit, and caisson procedures are
specified elsewhere.

Mass concrete shall first be placed in the
corner opposite the sunp such that any water
agalldbo driven to the sump as the concrete is
place
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The first 1ift shall not exceed 2 feet in
thickness; all subsequent lifts shall not
exceed 5 feet in thickness.

Succassive lifts shall be doweled into the
preceding lift by using #8 bars on 13 -inch
centers on a grit pattern. Dowels shall be
located such that a minimum of 24 inches shall
be embedded in both lifts.

Reinforcing steel will be furnished by
Contractor.

The surface of the concrete lifts shall be
horizontal within +3 inches for the entire
area.

The top lift shall be placed tec within

6 inches of the bottom of the existing slab.
The remaining void between the lean concrete
backfill and the foundation slab shall be
either dry pack grouted or pressure grouted
using a nonshrink grout. Subcontracter, shall
submit a procedure to the satisfaction of
Contractor, including hold points and witness
points, describing in detail the method of dry
pack grouting or pressure grouting.

Each lift of concrete shall be water cured for
a minimum of 48 hours in accordance with ACI
318-1977 before continuing the placement.

Contractor will perform slump, percent air
content, temperature, unit weight, and
compressive strength cylinders on the lean
concrete placed, and perform a compressive
strength test on the grout used.

Subcontractor shall assist contractor when
performing all grout and concrete testing.

Preceding the placing of concrete,
Subcontractor shall tall 2-inch styrofoam
along the containment structure and 3-inch
styrofoam between the containment and
auxiliary buildings. Subcontractor shall
submit a procedure for installing the
styrofoam to the satisfaction of Contractor.

CLEANING AND RESTORATION

Subcontractor shall restore the work area to the same
condition that existed prior to the start of
operation and to the satisfaction of Contractor.
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Subcontractor shall also submit a procedure on final
cleaning.

QUALITY ASSURANCE REQUIREMENTS

13.1

13.2

GENERAL

The following operations are to be controlled
in accordance with Subcontractor's approved QA
program (Subcontractor's QA program shall be
in accordance with Specification 7220-G-23,
Appendix A, Attachment 2):

13.1.1 The design, materials, installation,
\'.cut.j.n?x,x concreting, grouting, and ail
other incidentals for the permanent
underpinning (caissons) of the
auxiliary building penetration rooms

13.1.2 The excavation, mass concreting, and
grouting under the valve pit structures

13.1.3 As a minimum, the following sections of
this specificaticn are under the scope
of Subcontractor's QA program: 50 ,
6.1.4, 6.1.5, 6.1.6, 6.1.7, 6.1.8,
6.1.9, 6.1.11, 6.1.12, 6.2.1, 6.2.2,
$.2.3, 7.1, 7.2. 8.1, 8.2, 8.4.1,
8.4.2, 8.4.4, 8.5, 8.6, 9.0, 10.1,
10.4, 10.5, 10.6, 10.7, 10.9, and 11.0.
These sections are applicable only with
:gc work defined in Sections 13.1.1 and

' sdeds

Because of the nature of the work, an
independent overlay inspection will be
performed by Contractor in accordance with
this specification and Subcontractor's
procedures.

MEASUREMENT OF PAYMENT

The measure of payment for this subcontract shall be
in accordance with the pricing structure of the
contract.
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APPENDIX A
QUALITY ASSURANCE REQUIREMENTS FOR Q-LISTED ITEMS AND WORK

Subcontractor shall establish and maintain an effective quality
assurance program which will meet the applicable requirementcs of
Specification G-23 to ensure that all materisls and workmanship
furnished hereunder for Class I structures cunform to the specifications.

Contractor shall have free access to all wurk and shall have the
authority to stop work or reject shipment if che specification
requirements, including those for documentation, have no: been
fulfilled.

Subcontractor shall furnish documentation in accordance with the
specifications as summarized and directed by Form G-321-D. To
complete Form G-321-D, Subcontractor shall «k-:k in column 8

vhich documents are being transmitted, an’' shzil sign line 21.
Subcontractor shall fill in lines 13 througl 20 as applicable.
Entries such 1s N/A or NA (not applicable ard "see attached sheets”
are permissible. Form G321-D complated i: then used for a cover
sheet as directed on the back of the form.

Attachments:

1.

2.

3.

Form G-32i-D, Engineering and Quality Verificaticm Docunent Requirements.
Rev. 0

Specification 7220 G 23, General Requriements for Supplier Quality
Assurance Programs, Rev. 7

Data Sheet 1, Quality Assurance Program Elements, Rev. O

A-1
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DOCUMENT CATEGORY DEFINITIONS
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MOUNtINGS.

12 Assemdly Orawwngs - Detmied drawwngs indicating sufficien! mformation (o faciiate assemdly of e COMponent Darts of an equioment
tem

1.3 Shoo Detas Orawmngs - Orawngs wiuch provide sufficient cdetad 10 factitate the fabncation or many facture of the equioment itern. Th in-
ciuges but 1§ Not limsted 10, SPOOI Arawings. Neal exchanger Ntemal Cetads, MEMAl DINING NG WIINg, CrOSS-SEChon detals ano ar-
Chulectury detals.

1.4 Winng Dagrams - Drawings which show the SChematic wiring and cONNection NIonmaton for slectncal ilems.

15 Control Logic Diagrams - Orawings wiich show the Daths winch nput signais must 1ollow o 4CCOMDkSH the requured responses.

1.8 PAIDs - Piping and instrumentation Diagrams wiuch show DIOING Sysiem detais and e DASIC CONUTO! slemants.

2.0 PARTS LIST AND COST (E) - Exploged view with gentified oarts and recommaerded SOMe Darts 10r N yeer's 0De7ation with umt cost

3.0 COMPLETED BECHTEL DATA SHEETS (E) - infurmation prowided Dy 2 supoher on data sheets fumished by Bechtsl which states senal
UMDErs. COEralng ranges. eic . of equioment that the supoher NTENds 1C Cetver 10 Satisfy N SDECCILON requIrements.

4 0 INSTRUCTICNS (E)
4 1 Erecvoninstataton - Detaled wntten procecures. Nsiructions, and Grawngs requred 1o erect or install matenal o equioment
4.2 Operating - Detaded wntten Nsrrucuons descrbing Now an fem or sysiem shouid De operated.
43 :ﬁn«mrmmuwmnm.mmwmamnnm:m

44 msmmnm-uwmmmmnmumm.um.m.mm.
Eting or ofher Nancing requirements 10 revent CaMage O GEIENOrATON GUNNG SIOFEge and handlinj at jobsite  This Inciudes retum
shipOIng nstructions

$0 SCHEDULES ENGINEERING AND FABRICATION ERECTION (E) - Bar charts. cnitical Dath memods. efc. . which chvonologically detai the se-
quence of actvities

8.0 QUALITY ASSURANCE MANUALUPROCEDURES (E) - The document(s) which describe(s) the planned and systemanc measures Mat are us-
20 10 assure Mat sTuctures. systems, and components will meet the requrements of he procurement documents.

7.0 SEISMIC DATA REPORT (E) - The anafytical or test data which Drovices Dhysical respon3e information on an item, matenal. component or
Systam n relation 10 e condibons Mposed Dy e SLaled SeEMC critena.

8.0 ANALYSIS AND DESIGN RTPORT (E) - The anafytical dala. (stress. slectrical loading, fud dynamics. #1c.), which 83sures that an dem satshies
soecifiad requrements

9.0 ACOUSTIC DATA REPCRT (E) - The nowse. sound end other vibration data required Dy SPecIfication wiveh 18 in the audidie range and abcve the
s requency

10.0 SAMIES (E)
10.1 A repressntative data Dackage wivch will De submitied for the tems DUFCNESed a3 reqUIRd N the SpeCICAton.
10.2 A representative example of the matenal 10 be used.

11.0 MATERIAL DESCRIPTION (E) - The rectvmcal data describing a matenal whnch & SUDDEeT Droposes 10 use (or & SOeCHic oraer This usually a0
Slies 10 wrchutectural fems. 0.g., Metal BAING, Jecking, OO, DANTS, CORINGS.
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NG GUAKICINON TECOMDS 'EQUIed IOr weIGNG. e (BCNG. Overtay, Drazing and SOIKeNNg A verficancn eor of weids Derarmed NCEING
e GeNBACALON Of INe qUAIEd waiaer(s). BNd INe DrOCAGLIE(S) USET. aNG CATUIICALON (Nat e weider(s) wers qualihed
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MATERIAL CONTROL PROCEDURES (E) - The proceduras for controfing 'Ssuance. handiing, siorage, and raceabiity of matenal such as
weid rod

REPAIR PROCEDURES (E). AND MAJOR REPAIR VERIFICATION REPORTS (V) - The procedures for controfing matenal removal and replace-
ment Dy welding, Drazing, #ic . SuDSequent Nermal realments and hinal aCCEDLANCE NSDECHON VEN!ICIRON repOMs May MCiudy  Wd repar
locabons (Maps). Matenal tesl reports 1or hiler Metal, Dre-and-posi-weid heal reaiment recoras. NDE recoras, #1C. The resoiution or whether a
repaw s Mayor of NOt 1§ 3 Becnte respONSIDIkty

CLEANING AND COATING PROCEDURCES (E). AND VERIFICATION REPORTS (V) - The procedures for removal of dirt. grease or other sur-
face CONtamMnalion ana :NCiudes appkcaton of protective CoanNgs Venhicahon reports incClude Certhicahon of visual examnaton for surface
preparation surace profde. Malerals, eiC., NuMiily data, temperalure data and coating UNCANess Jala as requwed Dy e procurement
documents.

HEAT TREATMENT ROCEDURES (E), AND VERIFICATION REPORTS (V) - The procedures for controlng femperature, tme at temoerature
a8 2 funchion of hherness | fuMace atmasphers COONNG rale and MEINOG, eiC. Venhcalon reports NorMmally INCIUAE (UMACe CNarts or simuar

reroras which «gently and cemty Ihe tem(s) reated. ihe DroCeaure USed, fUMACce AMOSDNere. IMe al (CMPETRLNE, COOANG rale, eic. Veniica-
Son Jata may De n either namative or tabular form

CERTIFIED MATERIAL PROPERTY REPORTS (V)
17.1 MTR (Certfied Matenal Test Reports) - These recorts inciude al Chemical, Dhysical. mechamc.d .nd Sectrical Droperty test data re-

Quired Dy the Mmatenal SDEC:HICAtON and apONCaDe codes. This '3 apphCabie (0 cement. concrele a=-(als. Cabie aCke! Malerals. redar,
redar sphces. etc The certfied MTR shal nciuue a statement of conformance that the matenal Med(s e speCIiicCINoN reguirements.

17.2 impact Test Data - Results of all Chamy or drop weight tesis nciuding specimen configuration, 1est tempersture and 'racture data.
17.3 Fermte Data - Report of the femita percentage for Staniess sisel Malenals used. NCIUTING CaSUNGS & weiding filler metals as deposited.

17 4 Matena Cernficate of Compuance - Venfication document which certifies conformance 10 the requrements of the apokcadle matenal
speciicanon

17.5 Electncal Property Reports - Report of slecincal Charactansiics, @ §.. dielecineG, /mpedance, resstance, flame test, corona. etc.

CODE COMPUANCE (V) - Ventying documents (such » data Forms U-1, N-2, State. etc.), whech are prepared Dy the manufacturer or msialier
and cervhec Dy he Authonzed Coce Inspector

UT - ULTRASONIC EXAMINATION PROCEDURES (E) AND VERIFICATION REPORTS (V) - Method of detechon and examnation results of
presence anc ceran Charactenshcs of disContnuilies and NCILUSIONS i Matenais Dy INe use of Nigh irequency aCOUSHC energy

AT - RADIOGRAPHIC EXAMINATION PROCEDURES (E), AND VERIFICATION REPORTS (V) - Method of Getecton and examination resuits of
Presence and cenan CRAaciensics of ISCONINUIDES and NCIUSIONS N MAIENAIS Dy X-rBy Of GAMMAa-raly eXDOSUIe Of DhOtOGrapc fim.

MT . MAGNETIC PARTICLE EXAMINATION PROCEDURES (E). AND VERIFICATION REPORTS (V) - Method of detection and examination
results of surface (of near surface) AiISCONtNUIbes N MagNeLC Matenals Dy Cistorion of an apphed Mmagnetc heid.

PT - LIQUID PENETRANT EXAMINATION PROCEDURES (). AND VERIFICATION REPORTS (V) - Method of detechon and examination of sur-
fasce discontinuities  Matenais Dy aDDUCANCN Of 3 DENEENNG hQuid M CONMNCHON with Suitadle development techniques.

EDOY CURRENT EXAMINATION PROCEDURES (E), AND VERIFICATION REPORTS (V) - met*od for detnetion and examination results of
Giscontinuites N Matenal Dy AiISIONtion of an apDked elCromagnetc Hield.

PRESSURE TEST - WYDRO, AR, LEAK. BUBBLE OR VACUUM TEST PROCEDURE (E). AND VERIFICATION REPORTS (V) - Method for
evaluating the structural and mechamical adequacy o ntegnty by application of differential pressures, and report of the test results

INSPECTION PROCEDURE (). AND VERIFICATION REPORTS (V) - Organized process foliowed for the purpose of determinng that specthed

feguUIreMents (MeNsiONs, DrODErtes, DErfOMMance results. e1C. ) are met. Documentad inaNgs resuiting from an NSPECLON e NCiuded N the

venticauon report

PERFORMANCE TEST PROCEDURES (E), mmmmi\n-?mmhmmwwn

00873 HNal Darameters are Met Dy each /tem Droouced and he report of the test resuits. Test results performed as venfication of cCompkance

0 QUAKICALON reQUNAMEN's sNAl DE SLOMINEd a8 ENgMeeNng dOCUMents.

261 Mechanical Test. 0.0.. UMD Curves, vaive stroking, i0ad, lempersiure rse, calibration, envronmental, eic.

26.2 Elctncal Tests, 0.g., load, impuise, overioad, continuity, voltage, lemperature rse, calraion, salurstion, i0ss, #C.
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1.1

1.2

1.3
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This specification provides the quality assurance
requircments for the equipment, material, or
services as specificd in the purchase order,
specifications, or material requisitions.

This specification does not delete or revise
(but is in addition to) those requirements
defined by the procurement documents. If a
supplier believes that an inconsistency exists
between this specification and the procurement
documents and referenced codes and standards,
he shall immediately notify Bechtel for
resolution.

Definitions used herein are derived from ANSI
N45.2.10-1973. 1If the supplier needs clarifica-
tion, requests departure, or feels an inconsis-
tency exists between this specification and

the procurement documents, he shall immediately
notify Bechtel for resoluticn.

For all activities within the scope of the
ASME BEPV Code, the supplier shall maintain a
quality program that is in compliance with
current Code requirements. All revisions
necessary to meet these requirements shall be
submitted to the buyer within seven days after
the supplier receives written acceptance by
the authorized inspection agency. Evidence of
Code acceptance shall accompany the submittal.

GENERAL PROGRAM REQUIREMENTS

2.1

2.2

The term supplier, as used herein, includes
seller, vendor, contractor, and subcontractor.

The project quality assurance program is
governed by NRC Regulation 10 CFR 50, Acpendix
B, "Quality Assurance Criteria for Nuclear
Power Plants.® To satisfy this requirement,
the supplier shall establish and implement a
quality assurance program that conforms to the
applicable provisions of ANSI N4S5.2-1971,
"Quality Assurance Program Requirements for
Nuclear Power Plants” as delineated on Data
Sheet 1 (Exhibit A) and to the other codes and
standards as cited in the contract documents,
For commodities within the scope of the ASMD




2.3

2.5

2.6
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BérPV Code, the Code shall govern; for those

items not within the scope of the Code, ANSI
N45.2-1971 QA program requirements shall be
applicable. These gquality assurance requirements
shall apply to all aspects of the work necessary
for carrying out this contract, including

design, procurement, fabrication, inspection,
installation, and testing. (Data Sheet 1 is

only. This completed form is attached to the

1ttached to this specification for referenca

material requisition package.) N

In the event a supplier does have a quality
assurance program in accordance with Paragraph
2.2 and if the supplier's function is limited N
to placing the order with the actual manufacturer,
the supplier shall be responsible for providing
a controlled copy of the manufacturer's quality
assurance program documents to Bechtel within

30 days after the award. The manufacturer's

and supplier's quality assurance program
documents must meet the requirements as outlined
in this specification that pertain to the
activities he performs. In no case will the

supplier start activities without prior approval ;q

!

of the portions of the program applicablie to
the respect ve operation.

When audits are required the supplier shall
implement a system of internal and external
audits consistent with the requirements of

ANSI N45.2.12, Draft 4, Rev. 1, dated November 1,
1974, “"Requirements for Auditing of Quality
Assurance Programs for Nuclear Power Plants."

When it becomes necessary for the supplier to
Procure materials, components, or services

from a subsupplier(s), it is %he suppliers '
responsibility to establish and implement a
Procurement control process consistent with

the requirements and guidelines of ANSI N45.2.13,
Draft 3 Rev. 3 dated June 1975, "Quality
Assurance Requirements for Control of Procurement
of Items and Services for Nuclear Power Plants."

Definitions utilized in the Supplier's Quality
Assurance Program shall be consistent with
ANSI N45.2.10-1973.

=

-

' R



In order to comply with Subsection $0.55(e) of

10 CFR 50 Appendix B, the supplier, in less

than 12 hours afier dectection, shall report to
Bechtel Project Engineering each deficiency

found in design, manufacturing, and/or construce-
tion, which, were it to have remained uncorrected,
could have affected adversely the safety of
operations of the nuclear power plant at any

time throughout the expected lifetime of the
plant, and which represents:

a. A significant breakdown in any pertion
of the quality assurance program conducted
in a~cordance with the requirements of
ANSI N45,.2

b. A sianificant deficiency ‘a final
design as approved and released for
manufacturing and/or construction such
that the design does not conform to the

criteria and bases stated in the specifica- L\
tions
c. A significant deficiency in manufacturing,

and/or construction of/or significant
damage to a structure, systen, or
component which will require extensive
evaluation, extensive redesign, or
extensive repair to meet the criteria
and bases stated in this specification
Or to otherwise establish the adequacy
of the structure, system, or component
to perform its intended safety functions

d. A significant deviation from performance
specifications which will reguire
extensive evaluation, extensive redesign,
Or extensive repair to establish the
adequacy of a structure, system, Jr
component to meet the crite.i> and
bases stated in the specifications or
to otherwise establish the adequacy of
the structure, system, or component to
perform its intended safety function.

as delineated above shall be by telephone
or TWX, followed up by a completed SDDR

e. Notification of reportable deficiencies Pﬁ;
form per instructions in Appendix 1II.



3.

Any departure from thé requirements of the
Procuring documents or Bechtel approved supplier
technical documents which the supplier intends
to incorporate in the completed item or service
provided must be documented on a Supplier
Deviation Disposition Request (SDDR). Deviation
requests shall be submitted to the Bechte.l
Project engineer with a Copy to the Bechtel
supplier quality representative if one is
assigned within five working days after dotection.
Specific instructions are contained in Appendix
II1. The signature of the suppliers authorized
representative in block number 17 of the SUDR
form, signifies compliance with Paragraph 3.3.
In addition, the supplier shall also maintain

4 status list of all nonconformances.

3:8.1 Definitions

a) Rework is defined as the process
by which a nonconforming item is
made to conform to a prior specified
requirement by completion, remachining,
reassembling, or other corrective
means. Items classified as rework
:o Not require submittal of the
DDR.

b) See sheet 2 of SDDR for difinition
of repair.

Engineering and quality verification documents
shall be submitted to Bechtel in accordance

with the provisions of Form G-321-D. While in
the supplier's facilities these and other

records required by spplicable codes and
standards which are Necessary to verify activities
affecting quality, shall be maintained in
facilities to protect contents from possible
descruction by causes such as fire, flooding,
tornadoes, insects, rodents, and from possible
deterioration by a combination of extreme
variations in temperature and humility conditions.
Storage systems shall provide for the accurate
retrieval of information without undue delay.
(Compliance to ANSI NU5.2.9-1974, "Requirements
for Collection, Storage, and Maintenance of
Quality Assurance Records for Nuclear Power
Plants" fulfills these requirements.) Quality
8Ssurance records are those records which

—
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3.6

3.7
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furnish documentary evidence of the gquality of
items and of activities affecting gquality.
Records become gquality assurance record:c upon
issuance for use.

3.5.1 Records shall not be stored locsely.
They shall be firmly attached in binders
or placed in folders or envelopes for
storage on shelving in containers.

Steel file cabinets are preferred.

3.5.2 An audit system shall be established to
assure thact the quality assurance
records' storage system is effective.
The following shall be performed as a
minimum: .

c.

d.

Periodic surveys to assure that
records logged in are available

- and have been placed in their
- proper leocation within the files
- and to assure that the control

system is adequate

Periodic audits to assure that the
facilities are in good condition
and that the temperature/humidity
controls and protective devices
are functioning properly

Periodic audits of the records to
assure that the documents are not
deteriorating due to improper

~ Storage practices or rough handling

Tﬁi frequency of iurvcys and
audits delineated above shall be
determined by the supplier and

- addressed in the quality assurance

program documents

All quality related records, prccedures, and

qualifications shall be available for examination

by Bechtel or Bechtel's authorized agents.

The applicable quality assurance reccrds shall
be considered valid onl; if stamped, initialed,
signed, or otherwise authenticated and dated
by authorized personnel. These may be either
the original or a high quality reproducible

copy.

- ——




3.8

3.9
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No gquality related record shall be destroyed
Or otherwise disposcd of without written
permission of Bechtel (or their designee).

QUALIFICATIONS OF INSPECTION, EXAMINATION, AND
TESTING PERSONNEL

3.9.1

3.9.2

3.9.3

The supplier's quality assurance program
shall prrvide measures to assure that
pPersonnel performing safety-related
inspections, examinations, and tests

are qualified to perform these activities.
Such measures include procedures for
qualifications of personnel describing

the minimum experience, training, and
proficiency testing required for gqualifica-
tion. The measures shall also include
requirements for records documenting
qualifications for each of the suppliers'
inspection, examination, and testing
perscnnel. (Compliance to ANSI N45.2.6,
"Qualifications of Inspection, Examination,
and Testing Personnel for the Construction
Phase of Nuclear Power Plants" fulfills
these requirements.)

Nondestructive examination performed
accerding to the quality requirements
Oof Section III of the ASME Boiler and
Pressure Vessel Code shall be performed
by supplier personnel certified to SNT-
TC~-1A

Personnel qualification procedures will
be reviewed by Bechtel prior to initiation
of inspections, examinations, or tests.

4.0 QUALITY SURVEILLANCE

8.1

All designing, procuring, manufacturing,
Processing, assembling, testing, examination,
and inspection operations performed by the
supplier and his lower-tier supnliers are
subject to surveillance by Bechtel or Bechtel's
authorized agents. This surveillance shall in
no way relieve the supplicr of any contractual
responsibilities.

NOTE:

The term surveillance, here, may include
inspection, survey, and/or audit.




4.2

4.3
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The Bechtel supplier quality representative
shall be given free access to the supplier's
and his subsupplier's facilities to perform
the necessary surveillance and report on the
work in all phases of design, manufacturing,
and testing.

The supplier shall give the Bechtel supplier
quality representative at least five working
days prior notice of all tests, and other
check pecints in the manufacturing pro«ram
specifically requested by the representative,
after a joint review of supplier's work plan(s)
and this specification.

If the reguirements of this specification have
not been fulfilled, the Bechtel supplier
quality representative has the authority to
refuse release for shipment.
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APPENDIX I
PROPOSAL
(This sheet applies to the bid staqi)

With his proposal, each bidder shall submit a summary description
of the quality assurance program to be implemented in the
performance of the work, or an uncontrolled copy of his

quality assurance manual or procedure. This shall include
information on the organization of the bidder, including the
authority and responsibility of personnel performing QA/QC
functions. It shall also explain administrative policies

and procedures to be used in carrying out the program.

The bidder shall provide an adequate statement of justification
if his quality assurance program does not need to contain

all of the elements or portions thereof called for in Data
Sheet 1 (Exhibit A). Any modifications agreed to by Bechtel
will be identified in the Procurement documents.

Hechtel will evaluate the description of the quality assurance

program to determine its acceptability. An acceptable
uality assurance orocram is a mandato recuirement for
placing an orcer.

If a bidder is currently performing to or has completed a
Bechtel order which invokes the requirements of this specifica-
tion, he may, in lieu of submitting a copy of his manual,
submit a lette~ listing the date of Bechtel acceptance, the
coitrolled manual to be used and the revision that is currently

in effect or was in effect, and a statement that it will
apply for this proposed effort.

Bechtel reserves the right to survey/audit the bidder/supplier
to determine the adequacy of his quality program as he
Proposed or is executing.

<
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APPENDIX II
SDDR INSTRUCTIONS

DEVIATION - any departure from the requirements of the
procuring documents, which the supplier intends to incorporate
in the completed item or service provided.

1.0 The supplier shall be required to submit deviation
requests to the Bechtel project engineer with a copy
to the Bechtel supplier guality representative within
five working days after detection. When this time
limit cannot be met, notification by telephcone, TWX,
etc is acceptable; at that time, a revised submittal
date shall be established. Any deviation is considered
unacceptable until approval from Bechtel in writing
is obtained.

2.0 SDDRs must be supported by technically valid information
that is sufficient for project engineering evaluation.
When necessary, the supplier shall attach supporting
technical documents (of reproducible quality) to the
SDDR. One copy of each attachment must also be
supplied to the Bechtel (supplier quality representative),
if assigned.

3.0 Detailed instructions for completion of the SDDR are
shown on the attached form and instruction sheet,
Exhibit B. It is required that all portions of the
SDDR applicable to the supplier be completed prior to
submittal to Bechtel including Block No. 10. If the
entries are not completed, the SDDR will be returned
t: the supplier for inclusion of the pertinent informa~
t on.

4.0 A copy of the SDDR, with the applicable attachment(s), is
returned to the supplier after completion of Bechtel
engineering actions. .

5.0 For approved SDDRs, suppliers may be required by
project engineering to change their engineering
documents to reflect the "as-built” condition without
extra cost to the Buyer.

A copy of the completed SDDR (including attachments)
¥shall ce included by the supplier in the QC data

Package for the item(s) to which it applies. The

SDDR is considered complete when all entries are made

including the appropriate verification signatures by

the supplier and Bechtel supplier quality representative.

If no representative is assigned for the order,

o
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arrangements will be made by Bechtel engineering for
verification of implementation.

6.0 A copy of the SDDR form shall be maintained as a QA
record by the supplier after all entries have been
completed.
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Specification 7220 C~95(Q)

CORVEYING A PLACING

Conveying and depesiting of concrete shall be in accordance with ACI 301,
ACI 318, ACI Committee 304 Report ““lacing Concrete by Pumping Methods™,
ACI 614, ASTH C«04 and as follovs: An adequate communication system will be

provided. No aluminum pipe or other tonveying equipment containing aluminummpe———-
that will be in contact with the frash concrete, shall be used for conveying

concrete to point of placenent. Steel pipe shall be used for concrete PUBp—
OF pneumatic placers. A piping arrargement utilizing & "Y" will be perritted pro-
vided & valve is installed at the branch point which will direct the flog~pmry =
only one branch at any one time. The equipment shall be cleaned at the end of &

each operation,

11.1 Clean-up Preparation

Before depositing concrete, all lacing equipment shall be cloaned.
Debris, mud, snov, standing puddles of vater, and Lce shall be rempved -
from spaces to receiva goncrate, snd the reinforcenent and other metal

% tobe evbedded shall %o thoroughly cleaned of all coatings which Tt
impair the bond. All compacted soil, rock or concrate surface '
concreate shall be theroughly saturated befere plrcament .

11.2 Deposition

Critical structural conerote as dowignated on the dravings, shalf ba ™ .
derosited in accordance with an approved schedule showing the nusbher, #led ™"
and sequence of conerate placements. Slabs shall be placed {n o ¢hrehpres——
board patteen unloss othervise approved., A concrete placement chnnu:.-,.-
enrd shall b completed prior to eoncrote deposiiion, See Seetion 11,9 =
for procudurcs for large placements,

B L -
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11.3

11.4

11.5

11.6

117

1.8

Time Detween Adjacent Placcments

Unlens shown on the drawings or directed by Project Engineering, a
mindsum of ) days shall olapse between the placing of conecrate =f
sdjacent horizoncal sections of mass pours groater tham 2= 1/2 feet
in tha least dimension.

Adequate provisions shall be made to protact the crucreta from
rain or snov during placoment, and the exposed surlaces of frash
concreta altar placeamant.

Segregaciorn

Concraete shall not be dropped through dense reinforcing steel which
might cause uttmum of the coarss aggregate. In such cases
spouts, floxible drop chutes, or other suitable means shall be usad.
In any event, concrete shall not be dropped froe through a height
of more than 6 feet, axcept as othervise approved by Enginsering.

On the betton of formed beans and slabs, where the congestion of
steel near the forms makes placing difficult, & layer of mortar,
not to axcaed one inch in depth shall be first depositead. The
mortar shall have, as a sinioun, the sane cemente=sand ratio as

usad in tha concraeta. Mortars of higher cament-sand ratios approved

by Project Engineering may be used.
Placing Linitations

Concrate shall be denosited in horizontal layers of net greater
depth than 24 inches so that satisfactory consolidation can be
achieved with vibrators. Concrate shall not be alloved or caused
to flov a distance vithin the mass of more than 3 feet from point
of deposition.

Substitution of Mixes

With the exasption of the containment extarior, non-pozzolan
mixes may be substituted for mixes conta pozzolans, provided
the concrete 45 ) feet or less in the least dimension.

Additional Water

Concrete for Class I structuras shall be rejecta’ vhen the
established vater/coment ratio i excecded. Watar shall not be
c:::l to the concrate aftar it has been discharped from tha batch
plant.

Requiremants for Planning Procadures lor Large Placements (single
item ereoeding 600 ~ubic yards).

Tha proposed procedure shall be~submitted t» the Project Enpincer
at leonst twe weaks in advance of tha placeuent, and shall econtain
eongider tion of the folloving Ltoms:
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11.9.1 The ancicipated size and duration of the placement including
both the maximum and average placing rates.

11.9.2 The proposed staffing cver the anticipated duration of the
placement, including curing, including a breakdown of the
number of supervisory personnel, vibrator operators, finishers
and laborers planned per shifte,

11.9.3 The proposed ccaveyance system (i.e. the number of transice-
mix trucks, the conveyor system, puapcrete system and/or
c¢rane and bucket assemblies, chutes, -... tremies) planned
to accomplish the pour at the anticipated placing rate.

11.9.4 The planned sequence of the pour to achieve a monolithic
slab and to insure against cold joints and the planned
movements of the conveyance system (s) to accomplis)y chis.

11.9.5 The checklist for approval of the pour including ezbedments.

11.9.6 The veather protection facilities proposed to prevent damage
in the event of the inclement weather and in the case of i
planned cold weather place=ents the enclosure to acconplish i
the heating requircments for the necessary 7 days. Include
the specifics on the heaters. |

11.9.7 The procedures to follow in the case of emergencies
(i.e. batch plant breakdown with a resultant requirement
for an-unplanned construction joint).

12.0 CONSOLIDATION OF CONCRETE

Methods for consolidating concrete shall conform with the recommended
practices of ACI 309. Concrete shall be consolidated, thoroughly
vorked around the reinforcerent and embedded fixtures, and into
corners of the forms by mechanical vibrating equipment. The
vibrating equipnent shall be of the internal type and shall at all’
times be adequate in number of units and power of each unit to
properly consolidate all concrete. The frequency vidration shall
be not less than 7000 cycles per minute. The duration of vibration
shall Y. (imited to the necessary time to produce satisfactory
consolidation without causing objectionable segregation. 1In
consolidating each layer of concrete, the vibrator shall be

: operated in a near vertical position, and the vibrating
head shall be allpwed to penetrate under the action of its own weight !
and revibrate the concrete in the upper portion of the underlying | .
layer. Surface vibrators .hall not be used unless specifically e

approved by Project Engineering.

S— -
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Form vibrators may be used in arcas of extreome congestion as approaved : 7

by the Field Enginecr. The form vibration shall conform with the recommended
practice of ACI-309. Vibrators shall not be usced to move or spread concrete.
Sufficient spare vibrators shall be kept avaliavle for immediate use at the
point of desposition . (Recommend one spare vibrator for each three in use.)
Provisions shall be made for auxiliary power to provide continuity of vibratiss
in case of power failure from tha principal source. Fiperienced and competen:s
operators shall be provided for each vibrator being us«l, and shall have

received instructions in proper vibraticn procedures.



Form of Proposal 7220-C-95(Q), Rev 0

FORM OF PROPOSAL
SUBCONTRACT FOR

UNDERPINNING, EXCAVATION, AND PLACING OF CONCRETE

FOR
CONSUMERS POWER COMPANY
MIDLAND PLANT UNITS 1 AND 2

Name of Bidder

The following summary of pricing and other information is
offered to Bechtel Associates Professional Corporation in
response to the bid request covering the material
requisition identified above. By execution of this form of
proposal, the bidder agrees to furnish all items described
in the bid request in compliance with the material
requisition and general conditions without deviation or
exception (except as may be specifically noted below) in
accordance with the following.

1‘0

MEASUREMENT OF PAYMENT

The payment for the work performed as described below
shall be on a lump sum basis. A separate lump sum
price shall be submitted foi each of the items listed

below.

1.1

1.2

MOBILIZATION

Mcbilization includes payment as compensation
for the work and expense of importing labor,
equipment, materials, supplies, supervision,
and setting up onsite utilities.

AUXILIARY BUILDING

This includes payment as compensation for the
work and expense of designing, furrishing,
installing, and testing of the underpinning
for the auxiliary building penetration rooms
for Units 1 and 2. Work ludes, but is nct
limited to, caissons from the underside of the
existing foundation or mudmat to el 575°',
excavation of the material which is required
to install the caissons, placing concrete
backfill in the a~"ea of excavation, and dry
packing.

" FP=1



1.3

1.4

1.5

1.6

Form of Proposal 7220-C-95(Q), Rev 0

TURBINE BUILDING

This includes payment as compensation for the
work and expense of designing, furnishing,
installing, and testing of the underpinning
for the turbine building for Units l and 2.
Work includes, but is not limited to, caissons
and/or piles for support ¢f the turbine
building and the temporary load from the valve
pit structure from the underside of the
existing concrete foundation or mudmat to el
§75', excavation of the material which is
required toc install the caissons, placing
concrete backfill in the area of excavation
and dry packing.

VALVE PIT STRUCTURE

This includes payment as compensation for the
work and expense of excavation of all material
underlying the entire plan area of the valve
pit structure for Units 1 and 2. It extends
from the elevaticn of the underside of the
existing concrete foundation or the mudmat to
el 580', support of the excavation from the
elevation of the underside of the existing
concrete foundation or mudmat to the top of
the ccess shaft foundaticn, or el 580°',
whichever occurs first, foundation
preparation, concrete backfill, and dry
packing.

ACCESS SHAFTS FOR UNITS 1 AND 2

Included is payment as compensation for the
work and expense of designing, furnishing, and
installing shafts to provide access to the
work itemized in Sections 1.2, 1.3, and 1.4
above. This work includes, but is not limited
to, support of excavation and backfill of the
two access shafts from the ground surface to
7 feet below the elevation of the underside of
the existing concrete foundation or mudmat of
the isolation valve pit. If Subcontractor
elects to salvage the support of excavation
::tc;ial. such savings shall be included

rein.

MONITORING
Included is payment as compensation for the

work and expense of monitoring the buildings
for movement. 5

FP-2
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Form of Proposal 7220-C-385(Q), Rev 0

1.7 DEMOBILIZATION AND CLEANUP
Included is payment as compensation for the
work and expense of demobilization, cleanup,
and any such work and expense necessary for
the complete performance of the work but not
included in any other of the payments listad
herein.

ADJUSTMENTS

The payment for the lump sum price work shall be
adjusted for added and deleted work according to the
tollowing schedule of unit prices.

2.1

2.2

2.3

2.4

Additional or deleted piles and caissons as
ordered by Contractor shall include, but not
be limited to, designing, furnishing,
installing, testing of piles and/or caissons
from the elevation of the underside of the
existing concrete foundation or mudmat to

el 575', bearing plates, stub columns,
excavation, suppoert of excavation, and support
of excavation and concrete backfill of the
necessary work space.

Design Price
Description Capacity per Each
—(type) (kivs) Unit (§)
Caisson
Pile

The length of the caisson and/or pile deducted
above or added below el 575' is as follows:

Design Price
Description Capacity per Each
(type) ~{kips) Unit (S)
Caisson
Pile

Mass excavation, deducted above or added below
el 580' (price per cubic yard in the bank
measure)

Mass concrete, deducted above or added below
el 580' (price per cubic yard)



Form of Proposal 7220-C-35(Q), Rev 0

5 Support of mass excavation, deducted above or
added below el 580' (price per square foot of
exposed area)

ITEMS NOT INCLUDED IN LUMP SUM

Payment for the work listed below is specifically
excluded from the lump cum items or the lump sum unit
price adjustment. items.

3.3 Installation of styrofoam (price per contact
square foot of area covered)

3.2 Placing and inspecting Q-listed dry packing
(price per square foot)

3.3 Placing of reinforcing steel (price per pound)

3.4 Placing pumped tremie concrete (price per
cubic yard)

3.5 SOIL STABILIZATION - Grouting (excluding
grouting indicated in Section 4.2 above), as
in the following:

3.5.1 Cement grouting (price per 94-pound
sack of cement)

3.5.2 Chemical grouting (price per gallon)
3.6 OBSTRUCTIONS

3.6.1 Jacked Piling -~ Crew cost per hour,
including all special equipment for
removing obstruction - An obstruction
for jacked piling is defined as
follows.

a. The pile fails to advance while
subjected to the maximum jacking
force when there is no plug at the
tip (provided there is adequate
lubrication between the pipe and
the ground as evidenced by the
jacking force just prior to
encountering the obstruction).

The material removed from within
or in ac ance of the pipe contains
rocks or concrete fragments
greater than 2 inches in any

flat plane dimension,

FP-4
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wood or steel 1s considered an
obstruction by definition.
(Material cost per linear foot of
pile is to be added to the above
crew cost for lengths of pile
installed while passing or
removing an obstruction. The
price per linear foot is to be
deducted from Section 13.2 for
lengths of pile installed while
passing or removing an
obstruction.)

3.6.2 Caissons - Crew cost per hour,
including all special equipment for
removing obstruction - An obstruction
for caissons is defined as follows.

The caisson fails to advance while
subjected to the maximum jacking
force when there is no plug at the
tip (provided there is adeguate
lubrication between the pipe and
ground as evidenced by the jacking
force just prior to encountering
the cobstruction). The material
removed from within or in advance
of the pipe contains rock or
concrete fragments greater than

2 inches in any flat plane
dimension.

Wood or steel is considered an
obstruction by definition.
(Material cost per linear foot of
caisson is to be added to the
above crew cost for lengths of
pile installed while passing or
removing an obstruction. The
price per linear foot is to be
deducted from Section 13.2 for
lengths of pile installed while
passing or removing an
obstruction).

3.6.3 Mass Excavation - The demolition of
obstructions to a size suitable for
efficient handling will be paid on a
cost plus basis. All other costs for
-removal of obstructions shall be paid
in the unit price for mass excavation.
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3.7 Furnishing approximately 4,000-kip jacking
system

3.8 Installing and removing approximately
4,000-kip jacking system

3.9 Operating approximately 4,000-kip jacking
system

3.10 Additional load test at 1.5 times the design
load for 5 minutes (reference Section 6.3.2.d)
(price per each)

3.11 Additional load test at 1.5 times the design
load (price per hour)

OTHER

Payment for the work listed below which is
specifically excluded from the lump sum price items
or the lump sum unit adjustment items or added unit
itenis shall be paid on a cost plus basis. Cost shall
be based on direct jobsite union labor plus laber
burden, 5% of direct jobsite union labor for small
(nonpowered) tools and consumables, and the invoice
cost of materials, supplies, and equipment not owned
by Subcontractor. Subcontractor-owned equipment
shall be based on current blue book rates. An
allowance of 25% of all direct costs shall cover all
markup (job overhead, profit, general expense and
administration fees, interest, home office expense,
executive and management payroll, and travel).

4.1 Design, furnish, install, operate, maintain,
and remove a dewatering system to remove local
pockets of trapped water.

Note: The cost of other lump sum or unit
price operations such as caisson installation,
mass excavation, support of excavation, and
concreting are not included in the cost of the
dewvatering system, even though their
efficiency and productivity may be affected by
the presence of water or the dewatering
system. Subcontractor shall include whatever
cost allovances deemed necessary for such
inefficiencies or lack of productivity caused
by water or the dewatering in the lump sum
price, wherein the affected operation is
compensated for, and that the prorated portion
of the lump sum payment is accepted as the
total compensation for that work.

FP=-6
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Company

Signature of Bidder

Title

Bidder 's Relerence Number

Date of Bid

FP-7



EXHEIBIT “E°

LIST OF DRAWINGS

e o 7220-C-75&
Exhibit "E"
Sheet 1 cf 1



B e—— ——

=

S

il Ll el Bl

["—

Srnid Gnind baued

¢ b

EXHIBIT "E*
IST OF DRAWINGS

Drawing No. . Title Rev.
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REFERENCE DRAWINGS

Yard Drawings

CIVIL

C-5 Detail Plan Area B ) 6
C-51 Circulating Water System - Plan & Sections 1l
C-52 Circulating Water System - Misc. Det:ils ;:
MECHANICAL

M=166 Yard Piping Plan = Area B 3
ELECTRICAL

E-530-Sh.#l Duct Bank Secticns 12
E~-530-Sh.%2 Duct Bank Sections 3
E-531-Sh.#1 Duct Bank Layocut - Plant Area 18
Turbine Building - Unit 1 ¢ 2

CIVIL .

c-501 Concrete Foundaticn Mat at El 614'=0" 11
C-504 Founcaticn Mat Reinforcing Plan 5
C-506 Foundation Mat Secticns & Details - Sh.#l 8
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QUESTION 27

Your response to Question 4 states that the preliminary
estimate for the residual settlement for the diesel generator
building is of the order of one inch for the 40 year life of

the plant.

a) Does this settlement estimate include any contribution
due to potential soil shakedown due to an earthquake?
I1f not, what would be the total predicted settlement?
In your response, describe your method of analysis of
settlement, and clecarly differentiate between the
contribution of and methods for the static and shakedown

conditions.

b) Quantify and describe the basis for the accuracy of
your residual settlement estimatgj?ncluding any adjust-
ment to this estimate as may result from part a above.
State the possibleigpper ngﬂfzgf the structural settlement

and relate this value to that which will be used in

your revised structural analyses.

RESPONSE

.
The order of magnitude settlement given in Revision 4 of
Question 4 did not include seismic shakedown settlement.

The response to Question 4 has been modified to include the

27-1 Beuviern S
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settlement contribution from a) static residual 40-year
settlement due to secondary compression, b) settlement due

. !
to permanent dewatering, c) settlement due to diesel engines -

vibration (pedestal only), and d) settlement due to earth- °

»
'

guake ground shaking. vais

The method of analysis, basis for accuracy, and upper bound

settlements are discussed below.

A) Method of Settlement Analysis

40

1) Static A-Year Secondary Compression

To accelerate the settlement of the fill under the
diesel generator building, a full-scale preload
program was carried out during 1979. The time
versus settlement and piezometer data collected
during the preload program were compiled, analyzed,
and evaluated. The loading histories imposed by

the building and surcharge are shown in Figure 27-1.

a) Theoretical Background - A typical time-
settlement history of a point on a foundation
or earth structure is illustrated schematically

in Figure 27~2. It is useful to calculate

- ng'tfda 5
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the settlement S as the sum of two components,

as shown in the figure:
s = 50 + 54

in which Sc is the consolidation settlement
(including any immediate settlement) and Ss

is the secondary compression settlement.

The distinction between consolidation and
secondary compression settlements is made on
the basis of the physical processes which
control the time rate of settlement. In
primary consolidation settlementythe time .
rate of settlement is controlled by the rate
at which water can be expelled from the
voids. In the case of secondary compression
settlement, the speed of settlement is con-
trolled largely by the rate at which the soil
skeleton itself yields and compresses. The
transition time between these two processes
is conveniently identified as that time when
excess pore water pressure becomes essentially
zero. This time, denoted as t100 is shown in

Figure 27-2.

27.3 507:00':130 5



b)

It has been observed in many laboratory and
field measurements that the relationsnip
between the magnitude of secondary compression
and time is appreoximately a straight line on

a semidogarithmic plot after the primary
consolidation has been completed, as shown in
Figure 27-2. Thus the settlement AH can be

.xpressed approximately as:
Al = - Cx log ty /t,

where tg and t, are two specific time periods
on the extrapolated secondary compression

line.

Precompression to Reduce Settlemen:s - In
order to produce more rapid consolidation of
compressible materials, one of the most
effective approaches consists of increasing
the load on soil above that which would

result from the intended construction. \f the
effective stress can be increased sufficiently,
post-construction settlement will be largely
eliminated. A surcharge consis..ng of 20 feet
of sand was placed within and around the
building. e surcharge extended 20 feet

around the building except for the north part

27-4 Revgyn S
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e)

where it extended about 15 feet. The dead
weight of the building was in place during
surcharge. The building weight amounted to

an average pressure of about 2.2 ksf.

Method of Prediction - Figure 27-3 depicts a
typical plot of settlement versus time for a
peint on the diesel generator building in
association with surcharge load history under
the surcharge loading. The same data have
also been replotted by settlement versus
logarithmic of time as shown in Figure 27-4.
By comparing Figure 27-2 to Figure 27-4, it

is evident that the primary consolidation was
accompl ished quickly after the completion of
placement of filléjfhis was further proved by
observing that pore pressures were smaller
than actually anticipated, and they dissipated
rapidly as shown in Figures 27-5a and b.

Thus, it is possible to forecast the settlement
that would occur at any future time by simple
extrapolation of the linear portion of the
settlement curve on the assumption that the

surcharge will remain in place.

29- 7 -l



Figure 27-4 also shows the straight line
interpretation of the data along with the
slope Cq of the straight line per log cycle
of time. |The predicted Cq values for each of

the 32 data points on the diesel generator

building and pedestals also include four deep
borros anchors which were installed at elevation
535 feet to improve measurement accuracy

after the building movement rate became

relatively small as shown in Figure 27-6.

As depicted in Figure 27-7 the total settle-
ment of the diesel generator building and

pedestals consists of the following components:

Se = Measured settlement prior to sur-
charge program (between approximately

3/25/78 and 1/19/79); Figure 27-8

Sy = Measured primary plus secondary
compression settlement during
surcharge program (between 1/26/79
and 8/10/79); Figure 27-9

S, = Estimated secondary compression
settlement assuming surcharge
remains (between 8/10/79 and
12/31/81); Figure 27-10

2 ez on S
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S3 = Estimated residual secondary com=-
pfcssion settlement during 40-year
plant life assuming surcharge
remains (between 12/31/81 and

12/31/20%0) ; Figure 27-11 »
)
1 63,

Sv
Note: 12/31(}4/wi11 be the date when pertinent //

piping and major equipment will be connected an

insta'led.

The estimated settlements of S2 and 83 for each
point were obtained by extrapolation (i.e., by

multiplying Cy by the number of log cycles required.)

Based on Figure 27-11, the range as well as average
predicted settlement during the 40-year plant life
after major piping connections and equipment
installation have been made (TZ/3%/8%) will be as
follows (assuming the surcharge remains in place).

==

40-YEAR SETTLEMENT UNDER CONSTANT SURCHARGE ( $3)

Range Average

Area (inches) (inches)
North Wall 0.70 - 0.90 0.78
Pedestal No. 1 0.80 - 1.17 0.97
Pedestal No. 2 0.82 - 0.91 0.85
Pedestal No. 3 0.85 - 1.46 1.09
Pedestal No. 4 0.76 - 1.43 1.13
South Wall 1.10 - 1.49 1.29

27-7 Revision §
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The data show that an upper bound of static 40-
year settlement due to secondary compression can
be conservatively selected to be 1.5 inches. ((wnds

Comtear //fl.«-al-& J)

Settlement Due to Permanent Dewatering

Because of elimination of liquefaction potential,

a permanent dewatering system will be implemented

iAok

at the plant area.  thato,
settlement due to permanent dewatering was based

on the conservative assumption that the existing
ground water table (elevation 627) will be lowered
to clovation The appropriate soil compres=-
sibility parameters used were obtained from settle~-

ment and rebound data under the diesel generator

surcharge program.

Results of these calculations indicated that the
settlement of fill due to dewatering is on the
order of 1/10 inch. For conservative purposes, an
upper bound value of 1/4 inch will be used.
Settlements will also occur below the fill; it is
estimated that they are on the order of 1/3 inch

and will be uniform.

- % e uffl.‘n 5
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Settlement Due to Diesel Engine Vibration (Pedestal

Only)

From an analysis of the dynamic response of the
diesel engine-generator-pedestal and soil system,
it was estimated that the maximum vibration
amplitude would be about 0.00008 inch under
operating conditions. By rounding this number up
to 0.0001 inch, the cyclic shearing strain ampli-
tude directly under the pedestal was estimated to
be 1.6 x 10"°%. The cyclic shearing strain ampli-
tude would actually decrease with distance from

the bottom of the pedestal, but that decrease was

ignored in this settlement estimate.

The test results for settlement of uniform, dry
silica sand during earthquake excitation by Seed

and Silver (1972) was used to determine the vertical
strain under the pedestals. The soil under the
pedestals was assumed to have a relative density

of 45% for a depth of 30 feet, although the actual
relative densities were variable and were higher,

on the average, than 45%. The conditions of the
Silver and Seed tests which were applied here were
relative density 45%, cyclic acceleration 0.3 g,

and vertical effective stress 350 psf. Based on

3 Cevision S
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these test results, the cyclic shearing strain
determined above, and assuming the diesel gen-
erator set ran continuously for one year (365 days),
the vertical strain due to vibration was estimated
to be 0.07%. For a 30-foot thick sand stratum, the

estimated settlement amounts to 1/4 inch.

The assumptions used in this estimate of settle-
ment are considered conservative for the following

reasons:

a) The cyclic shearing strain amplitude under
the pedestals was assumed to be uniform for
30 feet below the pedestals, but the actual
cyclic shearing strain amplitude would reduce

with depth.

b) Seed and Silver tests were for dry, uniform
silica sand and the silty and/or clayey sands

at the site would settle less due to vibration.

c) Seed and Silver tests were performed for an
acceleration of 0.3 g while the acceleration
due to the estimated diesel generator vibration

directly under the pedestal would be 0.0006 g.

27 -/0 Kevision >
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d) One year of continuous operation of the
diesel-generator set is considered an upper

bound.

4. Earthguake Ground Shaking = With elimination of
liquefaction potential, the remaining factor to be
considered is the settlement of sand due to ground
shaking caused by earthquakes. Settlement calcula-
tions were performed based on the approach des-
cribed by Seed and Silver (1972)(1) and the recom=-
mendations on multidirectional shaking by Pyke,

Seed, and Chan (197s) (%),

In these computations, average relative densities
were based on standard penetration tests using the
Gibbs and Holtz (1957)(3) relationships and the
loads from the structure were accounted for in the
calculations. Results of these calculations are
shown in Figure 27-12. The data are summarized

below:

Range Average
Location (inchfes) (inchf%s)

Northwest gquarter 0.17 = 0.29 0.24

Northeast gquarter 0.01 - 0.53 0.21

Southwest guarter 0.0 - 0.09 0.05
Southeast gquarter 0.0 - 0.19 0.06

- s/on 5:
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It is seen from the above data that the average

settlement is about 1/4 inch in the north part of
the building and about zero in the south part of
the building. For conservatism, the design will

be based on a settlement »f 1/2 inch.

C) 3asis for Conservatism and Accuracy

1) Static 40-Year Secondary Compression

a) The surcharge and the completed portion of
the diesel generator building produced
stresses in the fill in excess of those that
will prevail when the structure is opera-
tional. However, the prediction of residual
settlement by linear extrapolation secondary
consolidation was based upon the assumption

that the surcharge will remain for 40 years.

Predicted and measured secondary compressicn
settlements based on data available to date
(1/16/80) are shown in Figure 27-13. It is
seen that the measured secondary compression
settlement at the 32 data points encompasses
the period between surcharge removal (8/10/79)
and the latest recorded data (1/16/80). Two
sets of predicted secondary compression
se:tlements values (Sp1 and 392) were obtained:

27-/7% Raevisio:- S
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(al wlared

1. Sp,: Settlement value assuming surcharge
1" A

remains.

This was obtained by linear extrapolation

| of Ox values between time period of

&//° 8 0"

" &8/10/79 and 1/16/80" as shown in Figure 27-7.
aa P | oo ;

P No furchage o e

2. Sp2: Settlement value accounting for

surcharge removal.
” by why - 2.9x/0

— L ¢ Since the surcharge had been removed on

ey
“\\\\\\\ 8/15/79, a more realistic settlement
™ O
F pave ! prediction can be obtained from:
T (ibwd Lea o ST

\ Cu.m wlv - P2
!
| SP/
5—4-235 ;“7 where
Pl
2 \A‘a_ wy - 30 GF Sp, = predicted settlement values
[accounting for current level of
imposed stress
L—-——'-‘
. 891 = predicted settlement values

assuming surcharge remains

for 40-year life
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P, = Average imposed stress during
surcharge program (4.4 klfﬂ[:;t‘l

of building plus surcharge)

Pz = Average imposed building stress

after surcharge removal (2.2 ksf)

It is seen from Figure 27-12 that both the
predicted values of secondary compression
settlement greatly exceed the measured values.
Thus, it can be concluded with assurance that
the rate of settlement for the 40-year plant
life as shown in Figure 27-l1l1 will be conside-

rably less than the prediction.
Earthquake Ground Shaking

It should be noted that the settlements computed
by this procedure are conservative because it
assumes that sand is dry. Because the sand will
never dry, the presence of capillary action, as in
the partially saturated sand, will reduce critical

settlements below those predicted.

A wiion 5
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D)

Structure Design Criteria

The possible total and differential settlements which
will become the design bases for the diesel generator
building are given in Table 4-~l1. It should be noted
that they are divided into two parts, namely static and

seismic.

The static total and differential settlements are time-
dependent and will be experienced by the structure for
the 40-year plant life. They are derived by super-

position of three components contributed by a) static

40-year secondary compression after 12/31/8l, b) permanent

dewatering, and c¢) diesel engine pedestal vibration.
The seismic total and differential settlements may be
experienced by the structure and pedestals and they are

not time-dependent.

To account for the two different types of settlement,
the revised structural analysis will consist of etwo—

Hdependent-partsT—
&HQJN"’

" The building, pedestal, and utilities will be
Lo ¥ for the otatthtotal and differential

settlements as given in Table 4-1.
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Bechtel Associates Professional Corporation

777 East Eisennower Parkway i
Ann Arbor. Michigan atilly,

uav Agaress P O Box 1000, Ann Ardor, Michigan 48106

I.“’T

o

BLC- 8184 September 18, 1979

Cousumers Power Company
1955 W. Parnall Road
Jackson, Michigan 49201

Attention: Mr. R.C. Bauman

Subject: Consumers Power Company
Midland Plant - Job 7220
Tolerable Settlement of
Seismic Category I Structures
File: 0270, C-2645

Gentlemen:

This is to acknowledge the request made by Consumers Power Company on
August 15, 1979. For each Seismi¢c Category I structure, Bechtel will
specify a maximum allowable settlewent and time rate. The values for
the diesel generator building will e available by the end of 1979 and
the values for the remaining buildings in June 1980. They will be
incorporated into an FSAR revisiopm or an appropriate specificationm.

Very truly yours,

'p"' L.H. Curtis 5

Project Engineer

SL/js
9/10/6

ce: D.B. Miller
T.J. Sullivan
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UESTION 34{

Supplement your response to question 16 to address how
underground seismic Category I piping and conduit are protected
from excessive stres3\due to railraod tracks, construction
cranes, and other such heavy vehicles during construction

ané operation, .

RESPONSE‘/
The seismic Category I piping (conduits) systems are prote~ted
against excessive stresses due to construction vehicular
b,
traffic, railroad traffic, etc, by using ropriate design
' ‘ . .p%)n*ww e el
and installation techniques. ( 7 the pipeB are

installed in a trench condition with the bottom width of the

e i

trench approximately equal to the ocutside diameter of the

pipe plus 12 to 24 inches on each side of the pipe. Select
granular bedding material is placed and compacted all around
the pipe to an elevation approximately 1 foot above the top

of the pipe. 1In areas where it is impractical to use granular
bedding material, concrete with a minimum strength of 2,000
Psi is substituted. The rest of the trench is backfilled

and compacted Wb— Lpfs ch;— RS

The buried seismic Category I piping in the yard includeg
service water lines, borated water_ lines, and diesel oil

fuel lines. The wall thicknesses for these pipes are primarily
based on internal pressure to meet the appropriate ASME code

requirements and are considered sound and conservative(z).

34-| Kenyisn S
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1? 'tI’!;;handcre—pruetfe;;:}he buried pipes are also (analyzed "

for deflection caused by earth loads and superimposed loads

such as construction vehicular traffic, railroads, cranes,

etc. A deflection/of 4% of the pipe diameter for exter j}cgiff
S P
/
e ‘coated pipes is considered as an acceptable limit ,(“1)‘

\d _—

Deflection calculations are performed using a scoil density .

of 120 1b/ft> for dead loads and Cooper's E-8floads for live 3%

& loads. (Cocoper's E-80 10.4’1 with an impact factor of 1.5, 0?0%y
” produces a maximum load of approximately 2,000 lb/ft2 at a ¢

\_F W depth of 6 feet telow the gtadeg The heaviest construction *~
v L crane 'Monitowoc-f/looz,induces a load of about 1,000 lb/ftz,

and HS-20 truck loading produces 200 lblttz at a depth of’

W’xﬁr 6 feet below the gtado.) Soil modulus values of 1,900 psi

and 700 psi were used in the calculations and resulted in a
deflection of less than 2% and 4% of the diameter, respectively.
The soil moduli of 1,900 psi and 700 psi correspond to 85%

R .
and 75% compaction determined in accordagfe witR AASHO T-997
specificationl), Xgetlectiom fcr@'stcel pipes ﬁ:

10% is considered safe.)and a deflection of 20% is considered
(1) k

ring properties of both steel pipe and

unacceptable

True engi

envelope enter ctly into the def on calculations,

e
The analysds of undergro onduity remain impractical. A

precise knowl of soi oper is difficult to obtain

due gg,uﬁi:f:;tod variables in the fie
—
_Aackfilling and conpaction(z). \\\\\\\\\
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The deflection calculations are based on Spangler's mothod(l);'

The soil modulus was treated as a selective constant. The /
soil modulus is a measure of the passive resistance of the \
earth at the sides of the pipe on an elastic basis. The
deflections of various pipes are found to be within the

allowable limits even with a conservative soil modulus of

- 700 psi.“ - < f WChav acd Cod b,

Although the bending resistance of pipes under an external

- — o ———
—— ——

load is relatively unimportant(z), structural calculations
have been performed to Cetermine the stresses in the pipe
wall tOt\lnfoEngiggi} purposes. The calculations considered
Spangler;s method for determining the lateral soil pressures
on the pipes using a soil modulus of 700 psi and 1,500 psi.
These soil moduli correspond to 75% and 85% compaction
determined in accordance with AASHO T-99 specitications(l).
The results of this analysis are indicated on Table 34-1.

The fact that the stresses are at or near yield peint should

not be a concern as proven by wide experience (4.3)

laboratory tcsts(z). Since the stresses due to internal

and by

pressure are minimal (about 8% of yield), the wall thicknessess
cf the buried Category I pipes are adequate to withstand the

external loads.
Seismic Cateyory I conduit used for electrical cables is

embedded in concrete. Such conduit is designed as concrete

structures to withstand appropriate loads.

34-3
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STRESS IN BURIED-PIPRS DUE TO DEADLOAD OF

uﬁ‘k+f
RN

TABLE 34-1

SOIL AND LIVE LOAD FROM COOPER'S E-80 LOADING p

Pipe Diameter

Wall Thickness

(% of Diameter)

Soil Modulus

E'=700 psi (75%
Compaction AASHO
T-99 Specification)|

301l Modulus )
E'=1,900 psi (85%
Compaction AASHO
T-99 Specification)

36 in. 26 in.
3/8 in. 3/8 in.

-Membrane Stress (ksi)
Internal +3.1 +2. 2 |
pressure ;
(uniform) |
|
External -0.9 -0.3 !
loads |
(maximum)
. ey Ny
. +38* +29.5 i
(ksi) i
Vertical Displacement 2.9% 1.9%

36 in. 26 in.
3/8 in. 3/8 in.

+3.1 +2.2

+26.9  #20.5

1.4% 1.1%

FHaxim

Maximum mem

Note:

N A”Oﬂ'@h\l ,*;L‘-(.a- 7.

For a full plastic

the allow

more than{ +830 pounds.

naing moment = J30 = inch~ Pounds
force = <& pounds ;
inch-

t a moment of 930 4 pounds,
850 pounds which is much

e membrane force

ﬁMQJQ oV —p ihaghéiﬂt /ﬁh&id

\
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ourstTion 31

Your reply to Ouestion 6a does not provide the information requested.
vour "full scale load test" proposed for the horated water

storaqe tanks fail§ to provide any marfqin to account for

additional loadinas ?n the tank such as seismic forces,Snov jk‘

or ice packs, desian and neasurement uncertainties, etc.

vyour reply also fails to address the fact that the actual

content of the tanks will bhe other than pure vater.

Conscquently the test as currently proposed, will not

produce conservative results and is unacceptable. Revise

your proposed test to provide for worst case lcadings or

loading combinations, with allowances for uncertainties.

Specify and describe the basis for the margins to be

provided by revised telt.:uso define your minimum test
duration. nNescribhe the extent and type of measurements to

be taken after completion of the load test to ascertain

actual material properties.

RCSPONGE
Seneral
The 32-foot hiagh and 52-foot diameter borated wvater stor.qge
tanks are desi ned to store fluid with a density of approximately
the sane as vater (63:;‘L'at 4q£;) and will be operated at
above freczing temperatures by means of ir ternal heaters.

fach tank is constructed on sand £ill within a spread footing

type foundation ring. The maximum contact stress benecath




the ring wall due to dead load tank, live load, and wind
batTom
load is 1.2 ksf. The nmaximum contact stress under the“platc
of the tank due to weiqht of the fluid is approximatley 2 ks¥,
®s%, Soil borinas within and around the borated water tanks
show t::t;onditions are satisfactory for the support of the
tanks. Fiqure 31-1 shows boring locations in the tank farm
area and Fiqures 3}-2 through 31-7 show standard prediction
blowcount results for the borings within and around the
tanks. These blowcounts are also summarized in Table 31-1.
Based on the blowcount information in Table 31-1, it 10.

concluded that the condiﬁpn of the fill is satisfactory for

support of the tanks.

Settlement
e . s
Two plate load tests were conducted near the riﬁq foundation
of the cast and west tanks at the location shown on Fiqure
presults of

3i-8, The-dﬂt.:acdythese tests are shown on Figqure 31-9,
Rased on these results it is estimated that the immediate

o
settlement of the tanks due to filling with water will be &

the order of 3 inches.

A comparison hetween standard ponot4aJion test results for

the borinqfuithin and around the tanks and the borings taken
rreload Hhat

at the diesel generator building before wswellkasec shows &

ﬂdnditiono at the tanks are better than those at the diescl

generator building before ewsekeP™ o, Based on the size of

predead



the loaded areas OCCupicé by the tanks and the more
favorahle conditions at the tanks, it is estimated that the
residual settlement of the nnsqﬂ will be less than the 40~
year prediction for the diesel qenerator building. It is
estimated that the residual settlement of the BWS‘!/ will be
on the order of 1 inch. The actual value will be deternined
based on the full-scale test to be performed by £illing the
tanks with water and monitoring thenm until the rate of
movement becones small, thus allowing prediction of

residual settlement by extrapolation. The minimum duration
of the test will be 4 months. No siihiticant sand fill wvas
encountered in the borings belov and around the tank anq)
thctcforc)scttlenent Adue to earthquakes is not applicable in
this case. As a result of plant arca dewatering,the fill
gupportina the tanks will settle an estimated one-half inch
d“’;:;solidation of the fill material., The corresponding
differential settlement will ho-;a the order of 1/4 inch, In
addition, small settlement will also occur in the natural

soil helow the fill. Thun’tho total differential settlements

are estimated to be as follovs:

Structure

4 Residual Settlement (lnchfts)
Total _ e pifferential

Borated water tanks 1 1/2 ) 3/4



Shear tave velocity

Cross=hole shear wvave velocity tests wersconducted near the ;ﬂs
borated water tanks at the locations shoun in Fiqure 31-8.
The results are in Fiqure 35-1 along with results from other

areas,

Bearinn Capacity

a .
Bearina capcity calculatiors were made for the torated vater
storaqe tanks using the shear strenqgth data presented in
Fiqure 35-2, The ultinate.bearinq capacity calculated is

results in
...?_—pst. This m'a factor of safety of @a&‘-ﬂ-dead
P

and live loads and dead, live, and seismic loads

ssanantiidit a factor of safety ot oo v

and
Based on the settlement, bearing capacityrd!'lhcar wave
velocity information discussed above, it is concluded that
the enqgineerinag properties of the fill are sufficient for
support of the tanks and)thereforv preloading in excess of
the tank pressures is not needed. The test to verify the
predicted long-term settlement will be interpreted

conservatively to account for any uncornin*iu in __.a’dc'h oﬂ‘n 3’ue(

measuremcnts, Inasmuch as the tanks are hc.tod,any loading
from snov and ice will be small and will not liqniticlntly

affect settlement or bearing capacity.

The capacity of the supporting £ill to resist seismic



loading is accounted for by the iwd&&J:uJAay factor of

safety ofC)ior this loading conditiocon,

Engineering Input: Structural analysis of foundations to

maintain differential settlement and respond to Heller's

question durina the 1/16/80 meeting. ¢ ﬂ
Qetiw
L

A e
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"1TT¥S INCLUDED

Ihe followine jtems “re included under
the score ef tlis relcontract and
invelve the test vrcuting rroyram and
the crecuting of matvrial at various
rlant location:. Zris srecification
includes Q-listed voerk where
Specifically noted.

Je1.1 " Subzit all C¢ravinge, cclrulations, and
detziled procefures for the proposal on
the type 2nd method of grouting which

“'ib’ps best suited for the intended use
anc, as a minirum, mevt}all of the
aprlicatle critsria specified herein.

1¢1.2 Furnish al1 equipnent, Supervision,
dezicen, and Frocedures to pcrform and
Crcrations znd incidentals neces ary to
conrlete the wurk to the satisn ion
of Contracter.

J+1.3 Sulcentractor fhall provide all design
inforration and Support which nay be
recuired for K:C licencing and which
shall enable Puver to cfubmit and
Surrort changes to the Fincl Safety
Anzlysis Pezort end any sther licensing
requirements which may b in effect
pricr to the lssuance of an operating
licerse. sebcontractor shall also
Sulzit the list of trrlizable codes,
stardards, and cdocurents used.

Sutcontractor stall be r2sronsidle for
taxing any action requirsd by the U.S.
Rucles Pegulatory Comnicssion (NRC) to
rosrﬁ§£ ¥ritten staff qusstions or
positiors vhich involve éxplanation or
disclosure ot desicn aetails., -

Any criteria changes irposed by the NRC
Jutzequent te the issue of the purchase
order edy constitute sdditionay
payrent.

SulcentZactor shell te fi.ryoneitle for
ell licencging doecurentation
rerfivetion in sufticient cepics to
Eatisfy regulatory egency and Buyer
reccirements. The licenting report

ot

S



Srecification 7)20-C-91, Rev 0

*¥ill pe suitatle fer filing vith the
k&C, Teeting the aprlicalle portions of

Kec¢ requirements.

ﬁ:on Lequest f:orFuytr. “ubcontractor
vill attend all _fuyer an? KpcC meetings
related to the é%outinq Operation.

[ Y
.
~N

ITENS XCT Incruprp

Ihe following iteas vill de provided Ly
Conttnctor: .

1.2.1 lador
J.2.2 Haterial
J.2.3 Excevation
l.2.8 Fi13
J.2.¢ Core Prilling
ALEBZYIATIONS
SCRES Axp STASDARDS

EecumExTiTICH BELUIRENENTS

8.1 ;ncincctinq and guality verifics tion decuments
Shell be submitted to gontractor by the
Grouting Subcentractor, Eernmiszion to
Prececd, brased upon Contracror's reviev of the
Procedures, does nct conq%fitutn 2cceptance or

' ipproval of desion detajil] ¢ cal:ulatlonc,

Lalyses, tegt fetheds, or materials developed

Or "selected b Subccractor and does not
rel jeve Subcontractdr from full Compliance
vith contractual obligations. The subrittal
FéQuirecents are Suzmarized in Forpn 6-321-p
ettached. These requirements are tugrented by
detajled Fequirements in this Specification.

8.2 As 2 Pinimun, Sulcontracter Shall submit the
£ollocinq Proecedure to Conttact::'a
fatisfactjon,

.

’ 8.2.1 Jest Grouting Frecedure

4.2.2 greuting Precedures for the Diesel
: Gencrator Luilding

64
ol
64

€9
69
£9

75

T

21
81

87
93
S9
105
111
115
119 =
123
129 e
130
137 Y&
131

131 e
132 &
132
133
133
134
134

140
140
140
146

152
152
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4.2.3 Croutirg Proceduros fer the huxiliary
Puilding Train 2ay

BLIERIAL EECHIRNSNTS

5.1

o

v

Chenical nrouts shall-be one cor Lhoth c¢f the
folloving 2s cdirected.

2+7.1 } celibrated Eeasure of sodium silicate
basc ir coskination with sodiunm
aluzinate, or scodium aluzinate and a

o™ Cheaical vith characteristics similar
4 C? " to forraride, or sodium luminate in
0'¥Ak . combinaticn vith formaniie as nced in
v 2Siroc” or other similar approved

Prca t.

S+1.2 Acrrlarice ¢rout and associated
chemicals or cther cinilsr approved

preduct.

2.2 Ihe viscocity of the chelii}; grouts shall
resain constant throughout #80% of the
injection &nd gelation tine peried. Ihe final
teaction rchall preduce @ continuous
irreversible anc¢ Fermancnt gel at « chemical
greut corcentration as lew 25 1.0 prounéd per
g21llen of water. '

5.3 Chemical grovt raterizls shall de stored in
2ccordance with the Ranufecturer's
instructions.

L) Chemical grout seterials shall te purchesed in
accordance vith the recuirenents of
Srecification 7220-6-33(C). :

EQUIFFKERT

€.1 GENERAL
Eoernishing and Celivery freight to
end from the JobsiteT €cuvare in
accordance vith Section z°r the duration

® of the grouting operations. ;uhcgp sactor
lhll,_l.t up performance crLtorl;, evelop and

" “prooftest such vquipsent to nee! tci technicel
:ecnf&clcnt- for the construction schedule of

Contractor fer the grouting cpecation.

aubcerntractor shall be responsitle for the
Proper functioning end Guality of puch
cquigsent and 44311 meke repairy as are
hecesszary for tré proper recforiance of the

2

158
158

162

168
168

174
174
175
175
175
178
176
176

182
182
162

1688
168
1€9
189
169
150
190

196
196
196

202
202
202

206
212

218
218
218
220
220
220
221
221

227
227
227
228

K
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eguipzent such thot the cchedul: will bLe -
fzintuined. (Contractor will meintein the

© feuirment in LccorZance with Sukcontractor's
instructions.

Zcuiprment shall consist of the folloving:

(% 1%

202.2

£.2.4

£.2.5

£.2.6

Ihe purping unit shall consist of txo
Or merc pumps with a corbined discharge
rancing from 2 teo 20 ¢allons per minute
¥hen operating et a pressure at the
grout hole conrection of 150 psi.

Ihe pumps in the pumping unit shall be
SO arranged th he two extremes in
the discharce rate can be obtained
vhile gumping without interrupting the
flev of chemiczl grcut into the hole.

Each punp shall be cquipred with an
accurate flcvreter or other approved
device for nme2suring rat: of flov of
soluticn to thea grout hole and shall be
€gquipred with an accurats pressure gage
at the pump and at the grout hole.

Ihe storing and Rixing capacity of the
grcut unit shall be such that a
continuours vninterrupted flow of
chraical orcut gt 20 gpe can De
maintained,

All compcnents (rixing tanks, storage
tanks, pipe, fittings, and pump) sheall
ke of noncorrozive metal.

Ihe tve chemical solutions shall be
Furped through individue pipes or
hoses which shall te jo €d at the
injection point gt the ¢rout hole
connection. The injection peint shall
be desicned to prevent excess pressure
in one supply line from tffecting the
other supply line.

LEEICAL GEQUY IEST LRCGPAN

1

GEKERAL

Ihe vork under this sedtion concists of, but
is not lisited to, all wvork necessary to
perfore a chemicsl grout test pro¢ram.

228
229
229
229

238

241
245
241
202
242

248
248
248
249
249

255
255
255
256
25¢€
256

262
262
282
263
263

269
269
269

275
275
275
276
277
277
277
2717

281
287
293

293
293

™
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Subcontractor shall subrit a detailed - 299
rrocecdure describina the itethod of Groutinag 294y
exployed prior to the start of vork. This 300
. crecedure vill be te the fatist:ction of 300
Contractor. 300
sulcontractor shall provide Lhe necessary 306
¢couipment and Supervision for tre chenical 306
vEout test jro¢rasm in accordanc: ¥ith the 307
recuirenents cf this Srecificeation and as 307

shcwn’}n the drawvings. 307 7‘:
2.2 Ihe e13ut test is to e performsd in the 313
{olloving manner. 313
2.2.1 Excovate a Fit approxivately 20 feet 319
Sguare and 15 feet deep. It is 320
dezireatle to have tre pit saveral feet 320
belov the water table. 320
Z+2.2 Fill the Bit vith the tvo sands veed at 326
the site. Ine ¢racdations and £ill 327
placement are showr in Figure 2. The 328
sand should be énd-dumpeld and leveled 328
vith a small dezer. 40 attampt at 329
conpaction is to de made, " 329

2.3 ACCEPTAKCE CREITERIA o). 335 .

L¥¥n corpletion of ttre test grouting, the test 341 ,‘—-

it s=hall be €xaminred Lty fubcontractor using 341
'77 Standard penetration lests (ASTY ) and 3482
“  visuval iospections. —— 342
Sutcontracter s“ell develop ucceptance ELY: ]
criteria te ensure agelinst liguzfaction in the 348
Gireas to de grcuted. Ikis accer tance Criteria 349
vill ke to the Satisiacticn of Contractor. 349
£.0 CEQUTING OF <TRUCTURFS 353
.1 GENERAL . 359
Ihe vork under this section conrists of, but 265
iz not linited to, all wverk nec:ssary to grout 368

© diesel gencrstor Ekuilding feundation and 3ce ‘-*"
" " ™the auxiliary building railroad bay 366
. foundation. ‘ 366
Subcontractor shall sudbrit a detajled l 372
prccedure describing the rethod of grouting 372
enrloyed prior to the start of vork. This 373
proecedure will be to the Satisfiction of 373
Contractor. 373
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' . £+1.1 Sutcentractor shall provide the : 379
nececsary cqguirnent and rupcrvision for 379
. the grocting operation in accordance 379
¥ith the recuircnents of thje« H 320

Specification and as shosn Jn the 38éc ‘ﬁé’
dravings. 380
5.2 GFOUTING UXDER DIESEL GENERATOR EUILDING 3e6

‘ n

Ihe vork under the diesel genera2tor buildi 392 o
vill include, but is not linite! to, the nds 392
urcer the northsest corner ef the structure. 393
£ decciiption of the roils is showvn in the 394
boring logs. Z94
£+2.1 Ihe grout holes for this vork will vary koo
from vertical to 45 degrees. uoo
£:¢2.2 The greut holes are éxpasted to e 406
advanced into the f£fill for a depth of Lbo6
15 feet. 406
£:2.3 The crcuting vill be performed from 412
inside the rtructure through the 412
foundation, 2nd frem outside adjacent 412

totm structura. 612 Y

£:3 CRCUTIXG UKDER THE AUXILIARY EULILDING BAILRAGD 418 -
ehY 418
Ihe vork under the auxilisry duilding railroad 424
bay will include, Lut is not lixited to, the 424

send layers cuhium‘z( +he Lollowing, 424 %
B.3.1 Ihe grout heles for this wvork wvwill vary 430
. fror vertical to 4% degraes. - 430
8:2.2 Ihe grouting will include all sreas 436
Vhére the tlowvccunt is lzss than 436
15 blovs per fcot. . L36
£.3.3 7The grouting vill de rerformed from 442
inside the structure thrsugh the flcor 442
slab, and from the outside edjecent to ka2
the strecture. h43
848 ° "CORE DRILLING - ' uu9

- .

Core drilling required to perform the grouting 455
of these structurcs shall be in accerdance uss

¥ith the roquirements of Sectien 9.2 of hs56 ~
Specification 7220‘*;-231(0). hEeé
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19&115&9& ¢l tuld : 460
;;szns uéh
4 cecord of placin® each egout PiPE vill b€ pad ey and 470
xntornatxon on location ngé exsvan the pire wvill ne w70
ttcotdcd. E 106 of &% .ele c:outcd w11} re nades 8711
and Lnfo;natxon or. ched cals ggedr 9r¢csutes. gel 411
rimesy grovt Lype S and consun&cntioob pith other w72

roles vill be fot e ALl cecett® and 1008 vill b€ w13

eiGne€ y the Bechtol cootech e rcacntative on the w13

site and LY the ?nchtcl rep:oscntativc gupc:visOt. uwn
quALLTY ASSURANES ppquIRERENTS w18

111 Q!l!!kk ueh

The qroutino of the dxcsol oenuxtto: butldtnc nso

and the suxilxtty ruiidtnq tuiltoad ey are ug0

Q—Ixotod ovctatxons ard shall pe controllcd in w91

accordancc sith this tpocitic;tion and 491
Sutcontructo:'s qualtty aslu:tnc« pth:ou. u91
§utcont:sctot's cuclst tssuran:o ptoq:ul 592

77 gnall pe i accordzncc with w92

a Spucxtscation 1220-6-23 (Appcndxg_l. 492

11.2 gpcauso of the nature of the vorke an nge
1n6upondont ovetlay 1nsr0ctson «i11 be u9s

pe:iotnoc by Coutr.ctu:'o 1nspe:txon u9 e

e(}tniznticn in ucco:dunct vith qhis us9
s;'cittcutxon ané Snbcont:scto:'s p:ocodu:cs. 499

12.0 uﬁluhin LCR mml . 503
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CLEANING AND COATING PROCLUURES (E), AND VERIFICATION REPONTS (V) — The procedures for temoval of dirt, grease or other surface
wundwmhulud mmvmmmmdmawwmanmm.m,m..
profile, matevialy, cie., humadily dald, (enperatuce data and €0atNg thickness dala as required by \he procurement documents.

WEAT TRCATLCNT PROCEOUNES (C), AND VERIFICATION REPORTS (V) = The procedures for controlling temperature, time at temperature a8 ¥

funcuon of thhne s, lumsce stinosphere, cooling rate and method, eic. Venlicauon repurts normally include furnace charts ot wumilar recordy which denuly

—lcm'-lv e wemis) veated, mm.m‘.wm,mumwmnwmm-ﬂuuMmumu
tabuler {orm,

CLATIFIED MATCRIAL PROPENTY REPORTS w
1.1 MTR (aml'-dum-lunM-Mm“dmmwﬁmmumcmnm

-umtmm.ummm-wum.m.mpbmwm.m-mumm
muwm.wdm“ummdnmmww

1n2 |mmou-muum-mnm-um-mnmmmu

173 lmm-mumwmm-ﬂ-m-—ummmtu‘nnm-m

174 mmdw-mwﬂmMnncwdnwmm
17.5  Electrical Propenty m-nmdmuu-uu.wmmm-nmm

CODE COMPLIANCE (V) -mnmu-umm. nmau.wumun“-mum
by the Authorized Code lnsgecior.

UT - ULTRASONIC £ XAMINATION PROCEDURES (€), AKD VERIFICATION PEPORTS (V) = Method of detection and txamination resulls of presence
and corain characiernties of w-ummulwhmn e use of high frequency scoustic energy.

RT - RADIOGRAPHIC EXAMINATION PROCEDURES (E), AND VERIFICATION AEPORTS (V) = Liethod of detection and examination it of
mmwwcuunmdwn‘m‘mﬂh -m-p—vmmdmu

MT - LAGNETIC PARTICLE EXALYINATION PROCEDURES (E), AND VERIFICATION REPORTS (V) = Method of detection and examination results of
wrtace (01 near uunuumnwammunmdummm

PT - LIQUID PELETRALT £ XALUINATION PROCEOURES (E), AND VERIFICATION REPOATS (V) = Liethod of detection and examination resuits of
watlace Gi Ontinuilies o maicrials by appiecanon of » panetrating hiauid i conunciion wiih wuilable developing techmiaues.

E00Y CURRLLY EXALILATION PROCEDURES (E), AND VERIFICATION REPORTS (V) = Method lor detection wnd examination rewits of
Giscoatinwbies n material by Cistor uon of -mliﬂ

PRESSURE TCST - HYDRD, AIR, LEAK, DUCBLE OR VACUUN TEST mclouu' '£), AND VERIFICATION REPORTS (V) = Mathod for evelvating
uumwmmwm-uwmwmdummﬂmduuﬂ -

\WSPECTION PROCEQURE (E). AND VERIFICATION REPORTS (V) = Organited process (oflowed for the nerpome of determining (Sal wecilied
requiementy mamm“mulnm“*m“ummnwium

PERFORLIANCE TEST PROCEDURES (E). AND VERIFICATION REPORTS (V) = Tesus performed nmww"d operstional
mmuunmmumm

E A wtuOLMmmumm.mn.mMu
n2 muv..u.m.mnum.“mmmw.mu

PROTOTYPE TEST REPORT (l.\n-Imnduuﬁbmﬂnowumm«m.wum.ﬂhm
requined 1oc tach m--umumnmhmdmmmmmmwnmﬂuom‘u.
rowlt in d3mage 10 the items) tested.

SUPPLIER SIIPMNG PREPARATION PROCEDURE (E) - The procedure ured by o spplier 10 prepare finithed materish of equipment for shigment
from hus facsiity 10 the jedsie.

-
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6344154! /4(”J77—_-
e —

ITEXS INCLUDED

Jhe followving itess are incluoded under the
scope of this subcontract vhich involves the
enderpinning end removal of all jll,ttuhlo
satecrial and replacesent of all unsuitadle
material with concrete from ynder the
suxiliarcy building penetration rooms and
feedvater valve pits of Midlend Plant Units 1
and 2. Ihis specification includes Q-listed

vork where specifically noted.

1«71 ZJubrit all dravings, calculations, and
detailed procedures for a proposed type
acd method of underpinning vhich is
best suited for the intended purpose
and wmeets 3ll of the e«pplicable

criteria specified herein.

Je142 [urnish ell laber, material, tools,
equipsent, gupervision, design, and
procedures to perform all operations
and incidentals necessary o complete
the vork to the satisfaction of

Contractor,

3

"

17

23
23
24
24
s
5
25
i6
26

32
32
13
33
3

4o
“
LR
a2
a2
.2



Specification 7.20-C~95(Q), Rev 0

Je1.3 Jrovide local devatering to remove and
control all vatar which could cause
soil movesent.

frnih

Je1.4 (Provide (lolton‘.nd install) temporacy
support under the souxiliary building
penetration rooms capable ot
vithstanding 8,300 kiss before
undertaking mass renoval of backfill
saterial under the suxiliary building
wings.

L4
J+1.5 Jrovide (doldet:::j::ast|11) teaporary

support under the turline building
slong the K line within the zone of
influence as indiceted gn the ‘ruvth;’,

goder toe scoge of excavation.

Je1.6 Lxcavate and cemove sll desi nated
conpacted backfill unfer the suxiliarcy
beilding penetration rooms and the
feedvater valve pits to the
satisfaction of Contractor. JIhe extent
of the so'l rescved shall be detersined

by Contractor.

48
48
s

54
54
S4
54
55
58
L1]

61
61
61

69
69
69
70
"
n
"
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1+1.7 (Qrovide lateral support to the soil | 77

under the turbine building and centrol | 77

tover in the zone of influence being | 78
endecpinned to prevent movement of | 78
these juildings during underpinning | 79
operations. 79
wor b€ ’
J.1.8 Rlace, 2,000 psi lean concrete backfill L}
snder the designated tltldl;OIo 85
J.1.9 [rovide positive contact betveen the LA
underside of the builiing foundation 91
and the lean concrete backfill by | 92
sethods acceptadle to Contractor. | 92
J+1.10 fornish snd install stryrofoas or | 98
sinilar material as inodicated on the | 98
dravings. | 98

J+1.11 fonitor the buildings for settlesent. | 104

3.2 JTERS MOT INCLUDED BUT PERFCINED BY CTHERS | 110

J+241 )jres devatering prior to underpinning | 116

and excavation | 116



2.0

1e2.2
$e2ed
1.2..
262.5
Je2.6
1247
2.8

ABEREVIATICES

ACI

AISC

ARSI

Specification 7220-C-95(0), EBev O

feaporary support of the valve pit

chamber
Pisposing of the material removed from

under the valve pit snd auxiliary

building wvings

‘.

Forenishing and testing of lean goncrete

backfill

Fornishing and testin~ structural

concrete vhere requirsd
Furrishino reinforcin¢ steel
Furnishing styrcfoan

Scil testing (density)

Aaerican Concrete Institute
Armerican Tpstitute of Steel Construction

Aperican Faticnal standards Institute
-

| 122
| 122

| 128
| 128

| 128

| 135
| 125

| 181

| 141
| 147
| 153
{ 159

162
| 166

168

| 170"‘&7
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ASTHN American Society of Tasting Materials | 172
Aws Areescon LRILOEG Soy.tf‘Y
240 CODES AND STANDARDS 176

AVS D1.1-74 Structural Welding Cole

180

ACI 318-71 Building Code Reguiresents for Reinforced 182

/
Concrete 183
ACI 543-74 Reccamaendation for Design, Fanufacture, 185
a2d Installation of Concrete Files 186
AISC 189
ASTH A 6-77t Specificaticn for Gencral Rolled | 190
Steel Plztes, Shapes, Sheet Piling, | 191
and Bars for Structural Use | 192
ASTM 136-77a Specification for Stractural Steel 194
ASTN X 252~ §poc1£1cation fcr Welied and Seasless 198
77a Steel Pipe Piles 188
o
5 7
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DCCUMENTATION REQUIREEERIS
8.1 Engineering and quality verification documents

shell be submittod to Contractor by the
gnderpinning Subcontractor. Persissiocn to
proceed, based upon Contractor's review of the
procedures, does not constitote acceptance or
appraval of design details, calculations,
analyses, test methods, or materials developed
or selected by Subcontractor and does not
reiieve Subcontractor from full coapliance
with centractual gbligations. The submittal
teqnireients are sommarized in Fors €-321-D
attached. These requirement:s are acgmented by

deteiled regquirements in thic specification.

As & minimum, Subccntractor shall saobait the
folloving procedures (in detail) to

Contractor's gsatisfaction:

8.2.1 General Underpinning Irocedure
L{This procedure shall include the
overall conccp%)iacludlno the interface

of all the cperations listed below.)

202

| 209
| 209
21
211
212
212
213
213
214
216
216
217
217

223
224
230
| 235

| 235%

| 235




8.2.5

B.2.6

8.2.8

8.2.9
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Detecticn and éfnitotinc of Structural

Movement Procedure
Lgbal Pevatering Procedure

support of Fxcavation, Bracing, and

Lagging Frocedure

Incstallation of Exterior Access Shafts

Frocedore

Installaticn of Initial 1,500 Xips

Texporary Supgort Frocedure
Eile and/or Caiszson Installation,
Clezning, Concrete, and Testing

Procedure

Mess Excavation and Resoving of the

Naterial Under the Structures ;rocedure

Justallation of Styroicam Procedure

3

| 201 ¥

| 261
| 247

| 253
| 253

| 259
| 259

| 265
| 26S%

I 271
| 271

I 271

| 277
| 277

| 283
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8.2.10 Yass Concreting Proceiure 289
4.2.11 Dry Packing/Pressure Groutiing Procedure | 285

8.2.12 Pusp Tremie Procedure | 301

4.2.13 Final Cleanup Procedure 4 | 307

2.0 BAIEPIAL SEQUIREMERIS 31
5.1 ANSI 1020 | 317

$.2 ASTF A €: For Learing plates -1/2 inches and 323

thicker 323
5.3 ASTE A 3€: Structural steel - 329
S.8 ASTN A 2852: Grade 2 sesmless for all piles 338
£.0 EESICK PAEAMETEES 339
$.1 PILE AND CRISSON CESICH 385

B
6+1¢1 Piles shall be locate: at a minimum | 351
center~to-center gpacing of 3.0 feet { 381
for 80-tcn piles and 2.5 feet for | 351

100~-ten piles. ZThe pile center to the | 352
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8.2.10 Eass Concreting Proceiure

8.2.11 Dry Packing/Pressure Grouting Frocedure

8.2.12 Puap Tremie Procedure

8.2.13 Final Cleanup Procedure

EATEPIAL EEQUIRENENIS
S.1 ANST 1020
£e2 ASTF A €: Feor bearing plates 1-1/2 inches and

thicker

5.3 ASTN A 36: Structural steel -
S.8 ASTM A 252: Greade 2 seamless for all piles
$.1 RILE ASNC CAISSCN CESICHE

§+7«1 Piles shall de locatel at a minimum
center~toc~center spacing of 3.0 feet
for 80~tcn piles and 3.5 feet for

100-ten piles. Ihe pile center to the

3

289

| 285

| 301

I 307

311

| 317

323
323

329

338

339

3es

| 351
| 351

| 351

| 352
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edge cf concrete shall be 1°3" for 352
80-ton piles and 1°'6" for 100-ton 352
piles. 352

€.1.2 Ccmbination bearing/scldier piles shall | 358

penetrate a ainisum of 5 feet into the | 358
till or natursl dense sand strata as | 358
deterained by scil removed from the | 358
intericr of the pile znd the Jacking 359
resistance. 359

6.1.3 Paxisua calculated scldier pile lateral | 365

deflection shall be liaited to | 365
0.25 ipch due tc bending under the | 365
combined axial and lateral loading. | 365
§.1.8 Maxisue calculated lajging memlter 379
deflection due tn Leniing shall be 37
limited to 0.25 inch. 37
6.1.5 The lateral pressure diagraa for soil 377
presrsure shall be trapezoidal wvith 377
treak points at 0.2 of the full 377
excavated depth. an”n
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§.1.6 JRending strégs :ednctionm&‘\ |

€.1.7 Pile and caisson location shall -
=" INTD ALLOM i
TALE

6.1.5

lateral loads shail not Dde alloved.

PRSPPI PL I T R o N
77

the support of the mudmat so
that it does not separate from the

foundation.

) full vater head shall be considered
for lateral support from el 627" to the
bottoe of mass excavation under the

structures.

Cairsons or pits shall extend at least
¢.0 feat ipto the till as ovid&nc‘ib!
insgection of excavated material. The
desion tearlils CISSSUlSeshadi—te
e S S P P bt . CBlSEODS
acting as combination scoldier and
bearing clements are coverned by the
stress and deflection criteria from

Secticns 6.1.3 throught 6.1.7.

10

4

4

383

383 |
A

3as¢
390
390
390

396
396
396
396

402
802 \,(
403
403
404
404
404
80S
wos
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6e1.10

61411

6.1.12

DESIGN

§e241
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ihe access shaft from el 634° to el
607° netd}{;ot gonfor: to

Sections 6.1.1 to 6.1.8 but must be in
accordance vith acceptadble industry

practice.

Bearing stress fcr concrete shall be
1,000 psi. Bearing stress for steel

shall be 27,000 psi.

Ibhe design stresses shall not be
¢reater than the allovable stress
presented in AISC, ACI, or as specified
berein. Jn the event of conflict,
aotity Conttnctoi,rho shall determinc

the governing criteria.
LOACS
Structuce loads

Ihe load of each auxiliary building
penetration rcoom is egual to 8,300 &
(icttical). Ihe centar gravity of the

load is shown ¢n the draving as vell as
ETRATION. Jopms.

the uniform pressure of thq,e&a.- Ihe

allovable eccentricity of the

n

| 411

| ~123%S(

| 412

| 412

| 812

41e
419
818

| 825
| 425
| 425
| 826

| uz? Eﬂ?

| 8426

832

838

| %83
| 843
| ssa

| say Y

| 448
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onderpinning support system vith

P TR AN LA Rasna

respect to the centroid of the—igeas—

A

loed is ______+ HNote: Ko supports

becavsc 0(-“.

ctall be lccated betveen) dwe—bd
presence of the anderlying otility

tunpel as shown in the dravings.

T o A

Fonndaticn pressure as vell as lccal

colusn loads for structures in the

vicinity are shcvn in the dravingse.

feas 'éh.fg'ﬂv."iésﬂﬁhr-

= __________1ld/ct
sand =

clay atove till =

elay %811 ®

12

445
44s

uyé f
uue*‘ﬂ‘;
446

4o6 Y
487

452

452

452

L1y
a70
a7€
482
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EILE AKD CAISSON LCAD TESTIN:

£+3.1 Ihe vertical factor of safety

established by in-place testing shall

be a minimum of 1.5 fcr piles and

Ccaissons under loads.

6+3.2 JTest !ctho-, he first pile or caisson
installed under each zuxiliary building
penetration rcomg chall be load lested
for 24 hours at 1.5 times the design
load and 12 hours at c«0 times the
design lcad. The test load shall de
applied in increments and decresents of
S0x, 20%x, 10%, 19!. end 10% at 1-hour
dntervals which are not included in the
ZI;bonr period. At the completion of
the 24-hour test at 1.5 tines the
design lcad, the load shall be
increased to 2.0 tilc@ftt;icn loed 4in
increments of 10% per hour. JThe load
shall be maintained at 2.0 times the
design load fer 12 hours and then
remcved in decrements of 10X per hour

to 70% of design load, then removed in

13

494

500
500
Soo0
500
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decresents cf 205 and fipally SO% at

7

i-hour intervals. ZThis pile or caisson

shall be representative of the ra jority

of piles or caissons.

w
(a/o .
- At the completion of the 26-ho

test at 1.5 times the design loe
the locad shall b2 increased ty 2.0
times design load jin increyents of
10% per hour. The load/shall be
meintained at 2.0 es the design
lced for 12 hou and then removed
in decreaen of 10% per hour to
70% gof dgSign load, then removed
resents of 20%,::4 finally
1f no
gignificant cree;, is detected as
determined by Contractor, all
remaining piles a2nd caissons shall
be Joad tested to 1.5 times the
design load for tsuch a period of
time that less than 0.05 inch of
settlement (excluding glastic
compression and rebound) occurs in

a continuous 1-hour period.

18

| s19 K

| 520
| 520
| 520

|szs\Q

| 531
| 531
| 531
| 532
| 533
| 533
| 533
| 533
| 538

| 538~
| 835 \(

538
535
£38
536
536
536
537
537
537
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Jeasuresment of movement shall le
by extensometers (Ames) dial gages
calibrated to 0.001 inch per

revolution.

At the ccapletion of the 24-hour

test at 1.5 times the d lcad,
the load shall ba increa
times design load jn ingrements of
10Z per hour. The lodd shall be

maintained at 2.0 mes the design

load for 12 ho and then removed

in decrexen of 10X per hour to
sicn lozd, then removed
crements cf 20% and finally
g0 e After
installaticn of a group of five
losd~bearing elezents and prior teo
completicn nf the first elerent gof
the next group, one load-bearing
element in the previous group of
five shall he chcsen by Conmtractor
for retesting. The selected load
bearing element shall be tested
for a pericd of I minutes at

1«5 tires design load.

15

S38
538
539
539

548

549
549

550
£50
S50
581
52
552
552
552

—————————
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A satisfactory test shall be one vhere | 557
less than 0.010 inch of settlement | 557
occurs from the start of the test to | 557
the end of the test. If the test is | 558
satisfactory, the vork on the next 558
group of five may continue. Jf the S59
test is not satisfactory, the 559

load-bearing element being tested shall 559
be unloaded and retested for the | S60
criterion of a 0.05-iuch settlement in | 560
a continuous 1-heour periocd. Ihen one | 561
more load-bearing eleaent in the group | 561
of five shall be subjacted to the | 561

s-pinute and 0.01-inch settlement test. | 561

]1£f the second pile retested is 562
satisfactory, the work om the next 562
group of five may continue. Jf it is | Sé3

not satisfactory, repecat the procedure | 563

gntil a satisfactory S-minute and | 562

0.01-inch settlement test is achieved | 563

befcre proceeding vwith the vorke | 564

> After completicn of the 1-hour load | 569
test or S-minute retest, the piles | 569

shall be locked off (vcdo{Sicht) at 1.5 | 569
tises the design load. | 569

16 7
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c.

"4!. if creep is detected on the
r 24-hour load test, Contractor
shall modify the length ef tinze
required for testing the remaining

piles.

¢:;£. During the period of lqnq-tot-
load testing, neither jacking
against the stroctuore nor any vork
vhich causes vibrations or Bay
Otherwise affect the test results

shall De permittad.

1.0 ummwuummr_mnmzs

2.1 GEKERAL

sokcontractor shall provide the necessary

encderpinning and temporary support for the

auxiliary tuilding penetrztion rooéFr;:; Units

J and 21*’:: accordance vith the requirement
7 ©f this specification and as shovn 9n the

(; dravings. In addition, Contractor shall
( furnish and install teaporary support frsaa
P\ s
Ry for the feedvater valve pit for Units 1

Q’f&' and 2. Mmj the te 40\4,'&' b (Re

Hurb e u-(dm, Mﬂl. buttaal seu &xp

17

£

3

\‘$ 578

575§
576
576
576

582
582
582
s83
Sé3
S83

587

593
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J.1«1 In addition to the unierpinning vork | 608
shovn on thc/ﬂgicontract dravings, | Goaéfi\
Subcontractor shall take seeh oOther 609
action ae=deaesed nece:sary 1o paintain 610
the integrity of these buildings. 610
Subcontractor shall e responsille fox 611

fuppotiong oy &1

rww and taking :"M Obiver 612

necessary precsutions to prevent the 612
setunont cg tg:qw 613
the buildings, sven-.g slabs on grade, 613
supoorted slabs, aprendages, interior 613
partitions, and other coluans auu 614
valls. 614
7.1.2 Besponsibility ' 620
Subcontractor shall confors to the | 625
folloving: | 625

[ Assuse full responsibility for all 631

underpinning and related 631

operations t'Gltﬂl.s; of whether 631

L it is perforaed bty Subcontractor | 632
or by others. Jake necessary | 633

precautions for protection of |} 633

persons, and ﬂﬂ!ﬂ.ux damag2 to | 633

property b\ddm 5""’“"% | 633
wlwbunf
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Re All underpinning operations snall
conform ‘> applicable codes and
also meet regquirzments of other
suthorities having jurisdiction

over the wvcrk involved.

2.2 JENPORMRY SUBPORT 4

1.2.1

Erior to underpinning operations the

feedvater valve pits vill de 4‘”\ .
temporarily nnorud%ﬁy
contractor.

-

-

Ihe feedvater valve pits shall not be
subjected to any vertical loads or

external forces by Subcontractor during

ihe underpinning operation.

Je3 2ILE ARD CAISSON INSTALLATION

1.3‘ 1

SENERAL

Ihe piling shall consist of a concrete~
filled steel pipe. The steel ¢!pe
shall be installed by jecking against
the resistance of the existing

structure. Ihe pipe shall De precut tc

19

3

639
639
639
640

640

646

652
652
652
652

657
657
657
658

670

675
676
676
676
677
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a convenient length for jacking. IThe
pipe segments shall bc joined together
by velding as the pipes advances into

the subsurface.

Ihe pipe shall le installed open-ended
tc the depths specifiad. The pile
shall then be closed Ly a grout plug
vhich is placed at th: tip. Jjfter the
pluog cures, the pile rchall be inspected
and concreted. *ring of the concrete,
the piles shall Poc locad tested and

stressed against the structures.

ZATERIALS

é}'.l pipe shall cenforam to ASTN A 252,
Grade Il seamless. ]t shall have a
sinisum vall thickness of 0.375 inch.
All cutting of the pipe shall be done
in such a manner that the cut edge
shall bde perpendicular to the
longitudinal gxis of the pipe. [Flame
cutcting is permitted. [Reveling of
edges for velding shall be done in such
a manner to ensure a true cut.

Joternal or external pipe couplings,

20

678
678
€78
678

6&3
684
684
685
685
€86
686

686
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vhether mec'~nical or velded, are not
persitted. Ihe pipe chall have no
protuberances beyond the outside
diameter of the pipe (except the
negligible enlargement caused Dby the
¥eld at eesch joint). ZThe pile tip
shall be reinforced Dby -itho; a steel
internal drive shoe vwith a minisum vall
thickness ¢f 1/2 inrch, or increasing
the wvall thickness of the lowvermost

pipe segmeat to 1/2 inch.
Pile Installaticn

- Zhe plan locaticn shall be
established at the bottom of the
concrete slad at el 607'+. ZThe
tolerance for the plan locatioen
shall bde +£ inchss, but the
algebraic aggregste cf the
deviations shall not exceed

S inches.

21

703
704
704
704
704
706
706
706
706
707
707

713

719
719
720
720
720
720
720
720
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Ihe tcp-to-bottcm out of plumbness
shall be less than 2% of the

length.

Ihe maximum deviztion for pile

straightness shall be 1/2 inch in

10 feet and/or 1/2 inch jn

20 feet.

;pe msaximun jacking force shall be
1.50 times the dasign pile load or
0.85 f! allovable priocr to the
reduction for L/t tutio'g «70 f’
certified prior to apptoyfag

reduction for L/r.

faintain a sinimom of a 1-foot
(vertical measur:cments) soil plug
in the pile at all times unless an

obstruction is encountered. Jf an

- obstruction is encountered, then

meintain a ligui! level inside the

pile to within S feet gf the
bottom of the jackinc pit, and
1imit the excavation beyond the
existing tip of the pile to less

than 1 foot except by specific

| 726
| 726
| 726

732
732
733
733

| 739
| 739
| 739

| 'no"k:

1 78074

| 780

| 746
| 746
747
768
748
748
769
789
749
750
750
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vritten instructions by

Contractor.

Jo vater Jjetting, slurry Jjetting,
or air jetting for loosening or
renoval of material inside or in
advance of the pile is permitted
except by written permission from

Lontractor.

No airlifting or venturi principle

lifting of the material in the
pile or in advance of the pile is
perritted yithin 5 feet of the
pile tip except after final
seating of the pile in the till.
If air or venturi lifting is
esployed, Subcentractor shall
saintain a liquid level in the
pile at the dottcm of the jacking
pit during the entire operation.
;oatta:::i shall bde notified in
udvulcokin vriting each time

Subcontractor employs this

" procedure.

750
750

756
756
756
756
756
757

763
763
763
764
764
764
765
765
765
766
766
767
767
767
767
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he Jo impact or vibratory forces may | 773

be used for ad vancing the pile. | 773
2.3.4 ZThe combination -oldia¥n:1no piles 779

shall not be seated prior to

779

concreting. Ihe pile shall de filled | 780

with vater, and the soil plug in

the | 780

pile tip removed. JIf the vater level | 781

in the pile drops, it need not be

maintained. fubcontractor shall

| 781
then | 782

tremie grouvt with a sufficient gquantity | 782

of grout (fc' = £,000 psi) to f£ill the

Ihe hydrauvlic head shall lycnttgp on the pile | 7!9
for s minimum period of 20 hours. The pile | 790
shell then be devutered and concrete placed in | 790

the dry. Joading of the pils mey then proceed | 791

after the concrete has cured for 24 hours. 791

2.3.5 Inspection of pile prior to concreting | 797

shall be accomplished by visual

| 797

inspection of measurements jnside the | 798

pile. JAfter Subcontractor has placed a | 799

grout plug in the bottos of the pile by | 799

tremie method, and gc-vffifﬁggiftcr the | 801

groot plug cures, Subcontracter shall | 801

Y b

pottom 7 feet of the pile. ftﬁar‘,//d 78
ﬁﬂuuﬂ
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2.8

2.3.6

1.3.7
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make s final cleaning of the pile and
remove all water and deleterious matter
fros the inside the pile. Ihe pile
shall then be inspected by Contractor,
vho will give vritten peraission to
Subcontractor to placa goncrete in the

'11..

IBe concrete for the pile shall de
placed in such a manner that the
concrete drops vertic:lly from the top

of the pile.

fontractor reserves the right to direct
Subcontractor tc use the pumped trenmie
method for concreting the piles vithout

employing the grout=-plug.

CAISSON INSTALLATION

Je8.1

Ihe plan lccaticn shall be established
at the bottom of the concrete slab at
elevation 60 %. Ihe tolerance for plan
location shell be #2 inches, but the
algebraic aggregate of the deviations

shall not exceed #5 iuches.

3

801
801
803
803
803
804

804

810
810
811
811

817
817
818
818

826

830
830
831
831
832
832
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7.6.3

1....

7>

1.“.5

1.8.6
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Ihe top-to-kottom out of plumbness

shall de less than 2% ¢f the length.

Ihe maximuw deviation for caisson
straightness shall be 1 inch in 10 feet

and/or 1 inch in 20 fcet.

The mexisus jacking force shall be
0.85 {J allovable or 0.75 ty certified
for the steel shell (prior to reduction
for L/r) or €00 kips, vhichever is

less.

I1he maximum amcunt of open ground below
the bottom of the cairson shall not
exceed 16 inches. (Fcte: The
squeezing groend condition takes
precedence if that tyre of ground is
encountered.) Jf a jached casing is
used, there shall be nc open ground

bc;ov the leading edge.

1f liner plate is used, the annulus or
void space betveen th: liner plate and
scil shall he grouted every 48 inches
of vertical advancement, or every

18 hours, wvhichever cccurs first.

838
839

845
84s
8as

851
8s1
852
852
852

858
858
859
859

859

860
860
860

866
866
867
867
867
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7.6.7

J.4.8

10.09

7.8.10
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Jo vater, slurry, or air-jetting of the |
caisson shall be permi tted except by |
vritten permission from Contractor. |

for the caissons along the K line, the |
installation shall esgloy a metal
lining for advancing the gxcavation

inside the caisson.

Sooden lagging may be employed fbr |
lining caissons and/or pits in the {

interior of the excavation, except the |

fosred—tr—tlistotr e T IS 2

¥ood lagging shell be removed prior to |
placing of mass concrate or shall be so |
located that it can be removed by |
subsequent excavation of pits or |
Caissons vithin the excavation. Hhen |
the subsequent cxcavntt#n is made, all I
vood lagging that is inaccessidle for |
subsequent removal shall be removed. |
Food-lined pits or caissons shall not |
be excavated until the lotal-igncd

Calsson vork is cosplete, or nitil a |
1.0 vertical to 1.5 horizontal |
influence line from the bottom |

.
27

3

873
873
873

879
879
880
880

886
866
886
887
88e
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889
889
890
890
€90
891

897
897
898
898
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l“d’lincé pit lies ¥ithin the ; | 899 7‘
completed portion of the metal-line | 899‘1:

caisson. ! 899

J.4.11 Betal and vood caisson linings shall be | 905
of adequate thicknass to ensure safe | 905

vorking conditions yithin the coafines. | 906

J.84.,12 The straight-shafted portion of the | 912
metel-lined caissons shall de limited | 912
in plan size of 16 square feet. IThe | 913
vood-lined caissons cr pits shall be | 913

lisited in plan size to 24 square feet. | 913

J.4.13 fetal~lined caissons vith belled or | 919
vedged bottoms shall aot have the bell I 919

startpontil the shaft has penetrated | 919

4 feet into the clay till. 920

2.8.18 The dell angle shell be a minimum of | 926

60 degrees from the horizontal. ZIhe | 927

bell shall de lined for depths in _ 927

excess of 4 feet belov the strajght 927

s shaft. Ihe annulus (void) betveen the 928
straight shaft and the ground shall be 928

greuted and gured for 28 hours prior to 929

starting excavation of the bell. 929

28 7
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1...12

J.4.13

2.8.14

Specification 7220-C~95(Q), FRev 0

iood-linc‘ pit lies yithin the
completed porticn of the netal-line

caisson.

Metal and vood caisson linings shall e
of adegquate thicknass to ensure safe

vorking conditions yithin the confines.

The straight-shafted portion of the
metzl-lined calssons shall Pe limited
in plan size of 16 square feet. IThe
vood-lined caisrsons cr pits shall be

limited in plan =ize to 24 square feet,
Letal~lined caissons vith belled or

until the shaft has peiLetrated

wedged bottoes shall not have the bell
star

4 feet into the clay till.

Ihe bell angle shell Pe 2 minimom of

60 degrees from the horizontal. ZThe
bell shall be lined for depths in
excess of 4 feet belov the straight
shaft. Ihe snnvlos (void) betwveen the
straight shaft and th¢ ground shall be
grouted snd ¢ured for 24 hours prior to

starting excavaticn of the bell.

28 -
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Specification 7220-C-95(Q), Rev 0 3

J.4.15 ]f squeezing ground is encountered, | 935
Subcontractor shall proceed in such a | 935

manner that nc yground is lost. Methods | 936

acceptable for thisz oreration are as | 936
followvs: | 936
Liner plate - Compressed air 938
Jack lining | 940
2. packinc lining past the | 942
"—
E;uoozinn zone without excavaticn | 942
) 1 Drilling urier bentonite 944
slorry and jacking (Drilling 944
gannot procsed in excess of 945

1 fcot peyond end of lining.) 94s
J.4.16 ]f running or fgMlovwing ground is . | 952

encountered, the folloving sethods for | 952

advancing are gcceptable. | 953

29 7
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kiner plate - Grouting

seck lining =~

- Packzng lining past thae

‘ running cr flowving zo=2 without excavating

2.4.17

J.8.18

k. [rilling unier dentonite
sluecry an? Zackine (Drilling
gcannot proceed in excess of

1 foot beyord end of lining.)

(- Crouting
2{ runninme ¢round is encountered, stop
wxcuvation £1ll caisson with vater cor
slorcy and giv- writtzn notice of the

condition to Contractor.

foncreting shall not te performed until
Contractor hes iuspected the bottom and
bell of the caisson 3nd made
Jeasurements of plumb, straightness,

and location.

Ihe concrete for tle caisson sha’l de

placed in such a manner thmt “he

30

955
957

| 959

oes ¥

i 961
954

982
962

964

| 969
| 969
| 968
| 969

| 875
975
975
976
976

| 982
| 982
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concrete drops yerticzlly from the top

~€ the caisson.

J.4.19 Contractor reserves the right to direct
Subcontracteor to use the pumped tremie

method for concreting.

ATENS INCLUDED

he following items are included under the

€ of this subcontract vhich involves the
underginning a2nd removal of all ynsuitable
meterialand replacesent of 311l unsuitable
material with concrete from gnder the
auxiliary buiNding penetration rooms and
feedvater valve \pits of Midland Plant Units 1
and 2. Ihis speciNcation includes Q-listed
vork wtere specifically notec. |

J.1.1 Zubmit all dravings) calculations, anq
detailed procedures fox a prcpesed type
and methcd of underpiannin
best suited for the intende
and meets g3ll of the :pplicable

criteria specified herein.

n

983
983

989
989
990

1001

1007

1013
1013
1014
1018
1015
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1016
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Specification 7220-C-95(C), Rev 0

7.f+.2 All jacking and testing apparatus shall

be cquipfod vith tvo hydraulic pressure
gages. The pressure sages for the
production jacking egquipment shall have
a ninimum face diametar of 2 inches.
Testing equipment for the 24-hour lgc“'r%
test shall have gages vwith a minimum
6-inch diameter face calibrated so that
2760 of dial movement covers the
operaticg nnt(} of the egquipment.
Jest equipment for thea l-hour load test
shall have 4-inch diareter gage faces
and be calibrated so the 270° of dial
povenent covori,ihe operating range of
the equipment. " 2

: follo= 7
Subcontractor :hﬁ‘l" h# n4 tc 8=inch
face, to 6-inch facz and 2\to #-inch
face gages calibrated vith the specific
rans intepded to be uted vith each set
of gages. The calidration shall be
performed and certifisd by an
independent labcratory which
specializes in that wvork. Ihe

calidration certificates shall be

furnisbhed to Contractor.

71

| 993

| 2381 Y

I 2341

| 2342
| 2342
| 2342
| 2343 ¥
| 2363
| 2343

| 2308 Yk
| 2306 Nk
| 2345
| 23uS

| 2345

| 2346 %

| 2346

| 23 52%

| 23520

| 2383
| 2353
| 2355
| 2355
| 2355
| 2356
| 2356
| 2356

| 997
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l.J.6 ZIhis set of gages and rams shall

hereafter be referred to as the master
set. The master set chall not be used
in the field cperaticnos éxcept for the
248~hour load test. The master set
shall be kept in a place suitable to
Contractor and shall be used fcr
calibrating all gages used in the

field.

Sabcontractor shall furnish a test
manifold and test stand which will
enable Subcontractor to field-calibrate
four field gages simul taneously in the
same hydraulic circuit as the
resgective three master gages and ran.
i;bconttnctor shall notify Contractor
in vriting vhen field calibrating of
gages vill be done. Contracter shall
have a representative present during
fleld calibration. lhe field gages
shall be calibrated against a saster
set having a gage face one site larger.
The results of the fiald calibration
shall be forvarded tc Contractor

ismediately fclloving the calibdbration.

72

| 993

| 2362 *

| 2362
| 2363
| 2363
| 2364
| 2364
| 2364
| 2364

| 2365

| 2371 &

| 237
| 2371

| 2372

| 2372

| 2372

| 2373

| 2373

| 2374
| 237s

| 2375

| 2375

| 2375
| 2376

| 2376
| 2376

| 997
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Each field and master gage shall be
assigned a unigue identificaticn
nusber, and that number shall be
engraved ¢gn the gage cover and alsoc be
painted on the gage dsck. Jn addition,
a suitable calibration curve or
tabulation for the particular gage
shall be afixed to the back cf the gage
by eeans of a clear, sticky, coll%?id
cover. Jf gage face overlays are used,

this:iqnally satisfactory.

fecalirration cf the raster sets is
required at a minimum of every

3 wmonths. (This should be scheduled so
there is at least one set of 6~-inch or
larger master gages oo the project at
all time In addition, the master
gages shall be recalibrated any time
that one gage varies Ly more than 5X of
its calidrated rating as established by
the other two master cages in the sanme
master set. Field gages shall b;
recaliltrated monthly o:banx time vhen

cne gage ;s broken or damaged or when

one gage varies by more than 10X from

| 993

| 2382 ‘ﬁ

| 2382
| 2382

| 2383

| 2384

| 2384
| 2384

| 2385

| 2385 ¥
| 2386

| 2386 X

| 2392 )¢

i 2392
| 2393

| 2393

I 2393

| 2394 ¢

| 2394
| 2398
| 2395
| 2395
| 2396
| 2396 %
| 2396\

| 2397




Specification 7220-C-95(Q), Rev 0

its calibrated rating ui'oltablishod by

its compranion gage.

7.9.8 ZIhe field testing appsratus shall
contaip a2 snubber valve in the
hydraulic circuit. ZThe snukber valve
shall be located on the high-pressure
side ismediately ahea! of the tandums
gages. For the 1-hour load tc’t. the

?}vn.n the

snutber valve shall b: close

ranf attainsthe test load and stall

| 2006

stay cloced gntil either the movement _—-
of the p exceeds 0.05 inc §es :Eﬁ | zuof;ﬁi
l-hour pe:{b vith less than 0.0f% inchQJ”T 2006“r
hes occu%?d. l°"'{l§t (not ggage | 2nof*¢§
precsure) is the testing cr1t0t1::£Ot | 26807 W
the l-hour test. Howvever, if the gage | 2408

pressure drops by rore than 102 during | 2408

the test, the test shall be restarted. | 2408

For the lcnfzrorl load tost,tho gage | 2“09**‘
pressure required shall be mainteined | 2809
thrcughout the test period. | 2409

L | 997
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DETECTICN Ci¥ MOVENENRT

11

1

Ceneral

Subcontractor shall =obait and
implement to the satisfaction of
Contractor a procedure to mocitor each
structure vhich might be affected Dby

onderpinning cperations.

Perizontzl movement detection peoints
shall be located at or near top and at
the ground level of the structuores.
Yertical movement detection points
shall be located near the ground level

of the structures.

Measurements shall be to tﬁo nearest
1716 inch based upon visual

observation.

Feasurements shall be made daily, and
Contractor shall be informed in writing
if eny movement is detected in excess
of 1/1€ inch of the previous reading or

accumulated value of 1/8 inch.

75

| 993

2615 3‘(

| 26821 |

2826
2426
2426

| 2827
| 2427

| 2833 -

| 2633
| 26433
| 2634
| 2634
| 2634

| 2080 X

| 2640

| 2840

| 2006

| 2648
| 2646
| 2647

2647

| 997
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Specificatiorn 7220-C-95(Q), Rev 0

WELLDIN

8.1 All wveldinn shall be performsd in acccrdance
with AWE D1.1. Contractor shall spprove all
velding procedures.

8.2 A1)l welcers shall be qgualifisd to the
applicaltle velding procedures in accordance
Nith AWS D1.1.

ed

8.2 Jackems riler used as soldier piles shall
present a flush exterior froam tip to butt.

EXChYEIICH

9.1 CENERAL

subcontractor shalil sulmit prior to excavation
a detailed procedure describing the method of
excavation employed. ZThis procedure shall bde
to the satisfaction c¢f Contri:ctor and ghall
indicate coordination of the installation of
lagging and bracing. JThe procedure shall alsc
indicate the maximum amount of excavation
btelov any previously installad lagging cr
structure. As » sinimum, the excavation

procedure shall include the following.

7¢

| 993

2451

2457
26458
2458

2464
26464
2465

| 247

| 2471

2475

2481

| 2487

| 2487

| 288

| 26489
2489
| 2490

| 2490
| 2490
| 2691

2691

| 997
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9.1.2

941.3

Specification 7220-C-9S5(C), Bev O

Ihe location and dimeasion of each

jacking or caisscon pit

A flov diagram showin; excavation of
L pits relative to the seguence of

installed, tested, gnd locked-off

vertical support eleménts (ctisnon or

Jacked nile).

A table relating the information is
provided in Item 9.1.7 showving the

folloving data vith rrspect to each
vertical suppert element:

g Pile or caisson nuambder

k- Pit nomber

Ce sequence nuaber

d« Yertical capacity installed (kips)

g€« JArea undermined (do not incluode

influence zone) times 5.5 kips/ft?

77

993

26497
2497

2510

2510

25N

251

2517

2523

2529

| 2535

2561
| 2541

| 997
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£+ Jet overload (e-d) (kips)

_—

g+ Percent net overload t‘rS.BOO kips

Explosives shell not be used to dislocate
and/or remove hardened material during
excavation. Conventional tools, such as rock
splitters and demolition toecls, are

acceptadle.

Subcontractor shall submit t> the satisfaction
of Contractor a procedure describing in detail
the measures, including held points and
inspection points, taken by ubcontractor to
ensure slope stebility and tc prevent any
Roverent of foundation gaterial outside the
excavation area. The vork under this section
is Q-listed and shall confora to the

requircments of Secticn 11.0.
2he initial excavation belov the bottom of the

slab at el 607'#+ shall not exceed 7 feet in

depth.

78

993

2547

| 2553 %

2559
2559
2560
2560
2560

2566
2566
2567
2567
2567
2568
2569
2569
2569

2578
25758
2578

| 997
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Specification 7220-C-95(Q), Rev O

"Je net overload shall not exceed 10X during
installation of the initial 1,500 kips (design
load) of temporary support capacity gnder each
ving. Ihe net overload for the remainder of

the operation shall rot exce:d 20%.

Subcontractor shall advance the mass
excavation tc the depth determined Dby
Contractor. The bottom surfcce shall then be

prepared as fcllovs.

94641 Ihe surface shall re flat but sloped to
a minimum of 1/4 inch per foot draining

tovard a sump located in one corner.

9.6.2 Zubcontractor shall dispose of all
vater in the sump to the gatisfaction

of Coutractor.
LAGCING INSTALLATION

9.7.1 Jll lageing material remaining in the

ground shall bJ:;ondototiotttinv type.

79

| 993

| 2581
| 2581
| 2582
| 2583
| 2583

| 2589

| 2589
| 2590
2590

| 2596
| 2596
2597
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2604
2604

2610

| 2616
| 2616 ¥

| 997



9.7.2

8.7.3

9.7.4

9.7.5

Specification 7220-C~95(Q), Rev 0

Ibe initial excavation, wvhere the earth
is not supported, shall not exceed a
depth of 4 feet if it is within 6 feet
of the X line and £.25 line.

Othervise, a saxisum depth of 6 feet
shall be used.

After initial excavation, the laggoing
shall be installed ani back packed.

Ihe lagging along the X line and

525 line located delov el 600.0' shall

be grouted.

Ihe excavation shall not proceed to a
depth greater than 3 feet belowv the

previously grouted la;ging.

Ihe procedure for installation of the
lagging relov el acoif'l line, and
2+25 1line shall indicate the maximunm
vertical distance be*veen unpacked
legoing and the bottca of the
excavation. Ihis distance shall not

exceed 16 inches.

| 993

| 2622
| 2622
| 2623
| 2623
| 2624
| 2624

| 2630

2630
| 2631
| 2631
| 2631

| 2637
| 2637
| 2637

| 2643
| 2643
| 2644
| 2644
| 2645
| 2646
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Specification 7:220-C-95(Q), Rev 0

9.7.6 ]f sgueezing ground i: encountered
below Goo:f'gnhcontt.:tor shall eaploy
a Chicnqo’Laocinq systen for advancinge.
Zhe advance shall re linited to a
mexisum of one-half the length of the
lag. After advancing ono-hal‘a lag,
the lover b:ef}inq mesbder shall be

installed and the lagsing vedged.

2.7.7 ]f running ground is encountered below
el 600°, the zone shall be grouted in
sdvance of oxcnvi&ion. Spilling is not
e satisfactory procedure for running

ground.

CCNCRETING

J0.1

GENERAL

Subcontractor shall sulmit tc the satisfaction
of Contractor a gdetailed procedure, including
hold points and inspection points, descridbing
the placing gf concrete under the structure.
Ihe vork performed under this section is
Q-listed and must confors to the reguiresents

of Section 11.0.

81

993

2652
2682
2653
2654
2654
2655
2655
4655

2661
2661
2662
2662
2662

2666

2672

2678
2679
2679
2680
2681
2681
2681

997
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10.2

10.3

0.4

10.5

10.€

Specification 7220-C-95(C), BRev 0

Pile, pis’cnd caisson procedures are specified

elreviiere.

Jass ccocrete shall first be placed in the
corner cppesite the sump such that any vater
shall e driven to the sump 15 the concrete is

placed.

Ihe first 1ift shall nct exceed 2 feet in
thickness; all subsequent lifts shall not

exceed 5 feet in thickness.

Successive lifts shall be doveled into the
preceding 1lift by using #8 bars on 28-inpch
centers. Dowvels shall be located such that a
minimum of 2 inches vill be embedded in both

lifts.

Beinforcine steel vill be furnished by

Contractor.
Ihe surface of the concrete 1ifts shall be

borizontal vithin #3 inches for the entire

| 993
| 2587 ~

| 2687

| 2693

| 2693
| 2654

2694

| 2700

| 2700
| 2700

| 2706

| 2706

| 2707

| 2707
| 2707

2713
2713

2719

2719
2719

| 997
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10.7

0.8

0.9

Specification 7220~C-95(Q), Rev 0

Ihe topr 1ift shall be placed to within

6 inches of the bottcam of the existing glab.
Ihe remaining void betveen the lean concrete
backfill and the foundation slabd shall be
either dry gack grouted or pressure grouted.
Subcontractor shall sukait a procedure to the
satisfaction of Contractcﬁ)ixclndinv hold
points and witness points, dascribing in
detail the method of dry pack grouting or

pressure grouting. JThe grouting is a Q-listed

it'.o

Ihe concrete shall be placed and cured in

accordance with ACI 318-1§878.

Lontractor vwill perferas sluomp, percent air
content, temperature, unit weight, gnd
compressive strength cylinders on the lean
concrete beckfill, and perform a compressive

strength test for the grout vsed.
Lontractor shall supervise Scbcontractor when

assisting in performing all srout and concrete

testing.

63

| 993

2725
2726
2727
2727
2728
2729
2729 -‘-
2730
2730

| 273
| 2731

2737
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2743
2744
2764
2764
2744
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2750
2750
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J2.0

Specification 7220-C-85(Q), Rev 0

J0.90 Preceding the placing of concrete,

Subcontractor shall isstgll “~inch styrofoanm
along the containment structure and tarbine
structure. gSubcontractor sh:ll subsit a
procedvre for installing the styrofcas to the

satisfacticn of Contractor.

CLEASING AND RESTCPATION

sSubcertractor shall restore the worh area to the same

condition pricr to the start gf cperation and to the

satisfacticn of Contrector. Subcontractor shall alse

submit a procedure on finezl cleacin; .

QUALITY ASSOPARCE BECOIREYENTS
11.1  GENERAL

Excavation, concreting, and jrouting are
O-listed and shall be controlled in accordance
with this specificaticn and Subcontractor's
guality assurence prcgram. gSubcontractor's
quality assurance program shill be in
accordance vith Specification 7220-€-23

(Appendix __).

| 992

| 2756

| 2756

| 27%6
| 2757
2757
2757

2761

| 2767

| 2768
2765
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2773

2778
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Specification 7220-C-95(Q), Rev 0 | 993

J2.2 Because of the nature of the work, an 2793
independent overlay inspecticn vill lde 2754
performed by Contractor's iuspection 27%4
organization in accordance vith this 2794
specification and Sobccatractor's procedures. 2794

/

es | | 997
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