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ITEMS INCLUDED

The fcllowing 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

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

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

a. Submit all drawings, calculations,
and detailed procedures for a
proposed type and method of
underpinning which is best suited
for the intended purpose 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 c¢f Contractor.

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

Provide (design, furnish. and
install) permanent support under
the auxiliary building penetration
rooms capable of withstanding
approximately 4,000 kips vertical
load at locaticns shown in the
drawvings without exceeding a
1/2-inch settlement (movement) of
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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 loads 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 load utilizing the
permanent support as a reaction
point.

g. Provide lateral support for the
s0il in the zone 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.

- F Install styrofcam 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 prior to underpinning
and excavation
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ACI
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ASTM
AWS
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Temporary support (above the ground) 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.

Furnishinj and testing of lean concrete
backfill a

Furnishing and testing structural
concrete

Furnishing reinforcing steel 5
Furnishing styrofoam
Soil testing

Monitcring the auxiliary building for
cracks

American Concrete Institute
American Institute of Steel Constructicn
American Society of Testing Materials

American wWelding Society

CODES, STANDARDS, AND REFERENCES

ACI 318-77

ACI 543-~74

AlIsC
ASTM A 36-77a
ASTM A 53-77a

ASTM A 252-
77a

Building Code Requirements for Reinforced
Concrete

Recommendation fer 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 s.:ilcss
Steel Pipe Piles
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AWS D1.1-74 Structural Welding Code

Reference 1 Soft Ground Tunneling with Steel Supports,
Commercial Shearang Inc., Proctor anc
white, Youngstown, Ohio, 1977 (used for
definition of state and behavioral

characteristics of soil)

DOCUMENTATION REQUIREMENTS

4.1 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 developed
or selected by Subcontractor and dces not
relieve Subcontractor from full compliance
with contractual obligations. The submittal
regquirements are summarized in Form G-321-D
attached. These requirements are augmented by
detailed requirements in this specification.

4.2 As a minimum, Subcontractor shall submit the
following procedures (in detail, including
heold points and inspection points) to
Contractor's satisfaction:

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

4.2.. 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 Room
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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 »f the
Material Under the Structures Procedure

.10 Installation of Styrofoam Procedure
.11 Mass Concreting Procedure

.12 Dry Packing/Pressure Grouting Preccedure

o
NN

.13 Soil Grouting Procedure (Chemical and
Cement)

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 specificaticns.

S.1

5.2

$.3

ASTM A 36: For structural steel and bearing
plates

ASTM A 53: Types E or §, Grade B for piles
and caissons

ASTM A 252: Grade 2 seamless for piles and
caissons

DESIGN 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. Only caissons shall
be used to underpin the anlezary 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 p.les 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/scldier 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 suppert 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 of in
situ material. The design bearing
capacity shall be 20 ksf times the
diameter squared (ft?) of the caisson.
If the caisson 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 bearing
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strata.. Caissons acting as combination
soldier and bearing elements are
governed by the stress and deflection
criteria from Sections €.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, thc 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 govern.ng criteria.

LOADS
Structure Loads

The load of each auxiliary building
penetration room is equal to 8,300 kips
(vertical). The center of gravity of
the load 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
of very loose to dense sand and very
soft to hard clay fill. Details of
so0il 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 laboratorv 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
pct

Dry unit weight vd = 98 - 116 pcf

Undrained shear strength = 150 =~
3,000 psf

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

Total unit weight vt = 110 - 130
pcf

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 undrzined 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 preduce 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 criterion
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, egquipment, 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 egqual to or greater
than 325,000 foot kips.

The permanent underpinning support 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 horizontal 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 suppert for the turbire
building shall take into account the
1,300 kips of force anticipated due to
support of the valve pit structure.

7.0 PILE AND CAISSON LOAD TESTING
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The vertical factor of safety established by
in-place testing shall be not less than 1.5
for piles and caissons.

Test Method

7.3.31

b N )

-

The first caisson installed under each
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
S0%, 20%, 10%., 10%, and 10% of

1.5 times the design load at l-hour
intervals which are not included in the
24-hour periecd. 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 load

in increments of 10% cf the design load

per hour. The load shall be maintained

at 2.0 times the design load for

30 hours and then removed in decremenis

of 20% per hour to 80% of design locad,

then removed in decrements of 30%, and - ..«
finally 50% at l-hour intervals. This

caisson selected for testing shall be
representative of the majority of

caissons to be installed.

g ES wlrs)
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7.2.2 All remaining caissons shall be loaded

7.2,

7.

2.

3

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 us causing
a caisson movement of less than 0.05
inch in a continuous l-hour period
under a load egual to 1.5 times the
design lcad. Extensometers (AMES) dial
gages shall be calibrated to 0.001

inch per revolution and used to measure
the movement of the caisson relative to
the structure.

After installation of a group of
caissons which constitute 500 design
tons of underpinning resistance and
prior to the completion of the caissons
of the next group, one caisson in the
previous group shall be chosen by
Contractor for retesting. The caisson
shall be tested for a period of

S minutes at 1.5 times the design load.
A satisfactory test shall be cne 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
S-minute and 0.0l-inch settlement test.
1f the second caisson retested is
satisfactory, the work on the next
group may continue. If it is not
catistactor¥. 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
othervise affect the 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 rooms for Units
1 and 2 in accordance with the reguirement 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 buildings.
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 on 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 underpinning 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 (mcvement) 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 egual to
1.5 times the design load.

12
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8.4.2 Materials

Steel pipe shall confo.m 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 1in
such a manner that the cut edge shall
be perpendicular to the longitudinal
axis of the pipe. Flame cutting is
permitted. Beveling of edqcs 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
lovermost pipe secticon. 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
friction breakers may be installed on
the outside of the pipe by welding.
Friction breakers will not extend more
than 1/8 inch beyond the outside of the

pipe.
8.4.3 Pile Installation

a. The plan locaticn 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
45 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,
Subcontracter shall reduce the

13
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design load on the pile
accordingly.

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

1f any criteria specified in
Items a, b, or ¢ of Section 8.4.3
are not satisfied, Subcontractor
shall calculate the allowable
reduced design capacity of the
pile in accordance with generally
acceptable methods. Calculations
shall be submitted to Contractor
for review. Subcontractor 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
obstruction is encountered. 1If an
obstructicn is encocuntered, 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
beyond 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 locsening or
removal of material inside or 1in
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
pile 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.

15
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Contractor reserves the right to
direct Subcontractor to use the
pumped tremie method for
concreting the piles without
employing the 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 bc 15 inches,
but the algebraic aggreyate 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. If the plumbness
is more than 2% over the entire
length, Subcontractor shall reduce
the design load on the caisson
accordingly.

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

1f any criteria specified in
Items a, b, or ¢ of Section 8.4.4
are not satisfied, Subcontractor
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
indicated in the certified
material test report for the steel
shell (prior to reduction for L/r

16
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ratioﬂs 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 1s
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 operation.

Caisson linings shall be of
adequate thickness to ensure safe
working conditions within the
caissons.

The straight-shafted portion oiA'

the metal-lined caissons shall be
}imited in plan area to 16 sguare
eet.

Metal-lined caissons with belled-
or wedge-shaped bottoms shall not
have 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 nhnf::
liner and the ground shall be ::=
grouted and cured for 24 hours
prior to starting excavation of
the bell. *.
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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:

8 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.)

If running ground (as defined in
Soft Ground Tunneling with Steel
Supports by Proctor and white) 1s
encountered, the following methods
for advancing are acceptable.

3. Jacking the lining past the
running zone without remcval of
material

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

3. Grouting

I1f flowing ground (as defined in
Soft Ground Tunneling with Steel
Supports Dy Proctor and white) is
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 dvring
placing.

q. Contractor reserves the right to
direct Subcontractor to use the
pumped tremie method {or
concreting.

JACKING AND TESTING EQUIPMENT

8.5.1

8.5.2

8.5.3

The jacking and testing apparatus 1s to
be actuated by hydraulic pressure
generated by electiically or
mechanically driven pumps. All high-
pressure hydraulic apparatus shall be
kept 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 locad
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 cperating range of
the equipment. Test equipment for the
FLT (Section 7.2.3) shall have 4-inch
diameter gage faces and be calibrated
80 the 270 degrees of dial movement
cover the operating range of the
eguipment.

Subcontractor shall have the following
hydraulic pressure gages at the job:
three 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 laboratory
which specializes in that type of work
no earlier than 1 month prior to load
testing. The calibration certificates
shall be submitted to Contracto:r.
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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. Contractor 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
number, and that number shall be
engraved on the gage cover and also be
painted on the gage back. In addition,
a suitable calibration curve or 4
tabnlation for the particular gage
shall be afixed to the back of the gage
by means of a clear, sticky, celluloid
cover. 1If gage face overlays are used,
this is equally satisfactory.

Recalibration of the master sets is
required at a ainimum of every £
3 months. This should be scheduled so
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 gage varies by more
than 5% of its calibrated rating as .
established by the cther 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 by more

20
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than 10% froum its calibrated rating as
establishied by its cowpanion yage.

The field testiny apparatus shall
contain a snubber valve in the
hydraulic circuit. The snubber valve
shall e located on tihe high-pressurc
side betweun the tandem gages and the
Pump, and irmediately behind tne gajes.
For the FLT (Section 7.2.3), the
snubver valves shall be closed when the
ram attains the test locac and shall
stay closed until either the moveaent
of the pile excecus 0.05 inch, or when
the FLT (Section 7.2.3) witn less than
0.05 inch has occurred. movement (not
Qage pressure) is the testing criterion
for the FLT (Section 7.2.3). However,
if the yajye pressure drops by wore than
10% during the FLT (Section 7.2.3), the
test shall be restarted. For the
24=hour load test, the gaye nressure
required shall oe maintained tnroughout
the test neriod.

During the underpinniag oucratien,
Subcontractor siiall have available at
the site all rams, gages, munps, hose,
and fittings required to simultaneouly
lift the auxiiiary building penetration
area at the location of the perwanent
support. The total liftiny cagacity
required is approxicately 4,000 kips,
which is tc be distributed eyually as
specified in Section 6.2.3.

CCTECTION Oor soveumLnT

8.601

8.6.2

General

Suk._ontractor shall submit and
irplement to the satisfaction of
Contractor a procedure toc monitor each
structure which might be affected by
the underpinning operations.,

liorizontal wovement detection points
shall be located at or near the top and
at the ground level of the structures.
Vertical uoveuent detection points
shall be located near the yround level
of the structures.
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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 any movement is detected in excess
of 1/16 inch of the previous reading or
accumulated value of 1/8 inch.

WELDING

9.1

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

9.2 All welders shall be qualified to the
applicable welding procedures in accordance
with AWS Dl1.1.

EXCAVATION

10.1 GENERAL

Subcontractor shall submit prior to excavation
a detailed procedure describing 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 cr
jacked pile).

10.1.3 A table relating the information
provided in Item 10.1.2 showing the
following data with respect to each
vertical support element:

22
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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 lagging.
Thus, a pit which is opened up to
a depth of 6 feet prior to the
installation of the lagging would
have an influence zone which
extended 2 feet beyond the edge of
the excavation. If this same pit
was subsequently (after
installation of lagging) excavated
to a greater depth, and lagging
was installed as frequently as
required by this specification,
the influence zone would remain at
2 feet.)

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

Percent net overload (Item f)
times (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

lilultancousli provided the area

g{;:ndcrnine s within allowable
ts

23
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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 work 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
afcess to a nonadjacent caisson or
pit.

Cnce 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 demolition tools, are
acceptable.

Subcontractor shall submit the fellowing
procedure that is satisfactory to Contractor.
This procedure shall describe in detail the
measures, including hold points and inspection
points, taken by Subcontractor to ensure slope
stability and to prevent any moverant 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. The 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 apprceximately 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 addition, 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 c¢f approximately 4,000 kips of
permaneat suppert capacity under each
electrical penetration room.
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Subcontractor shall advance the mass
excavation under the valve pit structures to
the depth determined by Contractor. Tihe
bottom surface shall then be prepared for
concreting as follows.

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

10.8.2 Subcontractor shall dispose of all
water in the sump tc the satisfaction
of Contractor.

LAGGING INSTALLATION

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. 1I1f 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
grouting is to ensure intimate contact
between the soil and the structure, and
where granular soil is invelved, 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 4 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 not proceed to a
depth greater than 3 feet below the
previously grouted lagging.

10.9.5 The zroceduto for installation of the
lagging below el 600' along the K line
shall indicate the maximum vertical
distance between unpacked lagging and
the bottom of the excavation. This
distance shall not exceed 16 inches.

25



11

.0

Specification 7220-C-35(Q), Rev 0

10.9.6 1f squeezing ground (as defined in

Soft Ground Tunneling with Steel
Suzports by Proctor and white) is

encc.ntered below el 600',
subcontractor shall enmploy a Chicago
lacging system (near vertical-driven
lzgging) for advancing. The advance
shall be limited tc a2 maximum of
one-half the length of the lag. After
advarcing one-half a lag, the lower
breasting merier shall be installed and
the lagging wedged.

10.9.7 I1f ruuning ground (as defined 1in
Soft Ground gunnel;ng with Steel
Suppc:ts by Froctor an ite) 1s
encountered below el 500', (he Zone
shall be grouted in advance oZ
excavation. Spieling is not a
satisfactory precedure for running
ground.

10.9.68 If flowing ground (as defined in
Soft Ground Tunneling with Steel
Sunports by Proctor and white) 1s
encountered, Subcontraicter shall
immediately close the opening from
which grcund is flowing, dewater the
area to the «¢xtent that the ground
behavior is changed to a running
condition, and then proceed in
accordance with Secton 10.9.7.

CONCRETING

11.1

11.2

11.3

CENERAL

Subcontractor shall submit to the satisfaction
of Contractor a detaile procedure, including
hold points and inspection points, describing
the placing of ccncrete uncder the structure.
As a minimum, the placing and censolidating of
the concrete shall be in accordance with
Articles 11.0 and 12.0 of Specification
7220-0-221, unless otherwise specified herein.

Pile, pi and caisson procedures are
srecifie .gewhere.

Mass concrete shall first be placed in the
corner opposite the sump such that any water
c?nlidbe driven to the sump 3s the concrote 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.

Successive l1ifts shall be dow.led into the
preceding lift by using #€ bars on 18 -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 to 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. Subcontractor, 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 install 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,
testing, concreting, grouting, and all
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 specification 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,
6.2.3, 7.1, 7.2, 8.1, 8.2, 8.4.1,
3.4.2, 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
the work defined in Sections 13.1.1 and

‘ 3. 48

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 :gcordance with the pricing structure of the
contract.
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APPENDIX A

QUALITY ASSURANCEC REQUIREMENTS FOR Q-LISTED ITEMS AND WORK

Subcontractor shall establish and maintain an effective quality
assurance program which will meet the applicable requirements of
Specification G-23 to ensure that all materials and workmanship

furnished hereunder for Class [ structures conform to the specifications.

Contractor shall have free access to all work and shall have the
authority to stop work or reject shipment if the specification
requirements, including those for documentation, have not 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 check in coluzn 8
which documents are transmitted, And shall sign line 2
Subcontractor shall £i in lines 13 through 20 as applicable.
Entries such as N/A NA (not applicable) and "see attached sheets”
are peraissible. Form G321-D completed is then used for a cover
sheet as directed on the back of the form.

11
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Attaciments

1.

Form G‘J‘- -D, Engineering and Quality Verification Document 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
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DOCUMENT CATEGORY DEFINITIONS

(E) - Engneenng Documents This term comprises procedures drawings soeciicabons QA pians Drototype: quakiicanon test procedures renor's
N0 other MMmua SoCuUMents thal regur e Becnie: DErM sSon 10 DFOCeeS DNO! 10 1aDNCALoN OF DNor 10 use Of the gocument in INe Jes.gN 'adNCalon
NSLAlabon Of OINEr wOrk DrOCESS UNESS OMerwise NACaled The lerm S iSO S0DLed 10 DNCE kSIS NG NSUTUC ONA! JOCUMents lor nanaing
siorage mantenance eic  Ihal are of miormanonal mieres! onty 10 Droect engineenng

(V) - Quahty Veniication Documents Thig lerm compnses malena es! repors hest! Ireaiment Charts weiang recoros NOE resufts performance les!
1RDONS BIC  which demonsirale Of Certly coNrMance 10 Me ICHNICE OF NSDESHoN requements of the Drocurement Jocuments

10 DRAWINGS (E)

11 Outine Dimensions Services and Foundation/Mouning Detals - Drawings Drowaing external envelope. mciucaig ugs  center ine(s)
OCALON ANG e 10F MeCTCH CaDe coNOul fkad. and Other Service CONNECHONS. SOMeCS. ANd Jetais relaied 10 oundalions ana

MO INGS

1.2 WMrOOWWMMWDwmuNMIMUMWt
fnem

13 Shoo Detad Drawings - Drawings which provde sufficient detad 1o faciitate the fabncaton or manufacture of the equioment item Thes in-
cluces bul 1§ NO! mited 10, SD00! Grawings. heal exchanger NieMal ORLAS. MEMA DOING AN WINNG, CTOSS-S8CLON Jelais anc
chlectura celals

14 Winng Dagrams - Drawings wiich show the SChematic winng and connecton miormabon for slecincy ilems
15  Control Logic Diagrams - Drawings which show the paths which npu! Signais mus! folow 10 acCOMP'an the equred responses
16 PAIDs - Pping and instrumantabon Dgrams which Show Dng Sysiem detas and e DasC SoNtrol elements

20 PARTS LIST AND COST (E) - Exploded wew wilh Jentified parts and recommended SO8re Darts for ona yesr's Operation with und cost

20 COMPLETED BECHTEL DATA SHEETS (E) - information provided Dy & SupDher on Gata sheets furmished by Bechie! which states seral
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4 0 INSTRUCTIONS (E)
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43  Mantenance - Detailed wntten msiruchons required 1o disassembie. reassembdie and mantan items or systems in an cperating condn
bon

-

4 4 Site Storage anc Handiing - Detailec written nstruchons which define the requrements and tme penod. for lubncabion rotaton heating
¥hng or other nanging requrements 10 prevent damage Of JRtenOraLON dunng siorage and hangling al bsite This incluces return
shppwng nstruchons
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quence of activites
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o0 10 assure Na! SITUCIures. Systems. and components wil mee! the requwements of the procurement documents
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100 SAMMLES (E)
101 A reprece~tative datas package which will De submyttad for ihe fems purchased &3 required n the specificaton
10.2 A representatve exampie of the matenal 10 be used.

11.0 MATERIAL DESCRIPTION (E) - The tectvucal data describing & matenal which & SuDDIT Droposes 1 use for a specific orcer This usually 30-
phes 10 arcivieciurgl Mems. @ 0. Metal LONG. JeCking, COONI, PENMS, CCelNgS .
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ha 0entixaton of e QUANHed weilder(s) and INe Drocedure(s) used, aNd Cersicaton that he weider(s) were qualihed
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MATERIAL CONTROL PROCEDURES (E) - The procedures for cONioling issuance handing. SIorsge. and Taceabaty of matenal such as
weid 100

REPAR PROCEDURES (E) AND MAJOR REPAIR VERIFICATION REPORTS (V) - The procedures 'or controfing Matenal removal and replace
ment by weitng Drazng eI  Subsequen! Merma irgaiments sna hiNai aCCEDIance Nspecton Ver!Cahon reporns May fniciude weld repar
OCELONS (MACS, Malera les! (@DOrTS 10r Liler melal Dre-8nad DOS! weid heal resimeni recoras NDE recoras. oic The resoton of whether 3
repar 18 MEOr Of "ot 1S 3 Bechie respONRDNty

CLEANING AND COATING PROCEDURES (E) AND VERIFICATION REPORTS (V) - The procedures /or removal Of rt grease or oher sur
18Ce CONAMNZLOr BNC INCILOES ADDHCANON Of DIOIECIvE COANNGS VeNnhiCalon repors mowude Corulicahon of visusl examnalion for surace
DreDAAlON SUMAce DIONE Malenals #1C  huMeoly data lemoeralure Gala and COAtNg MICKRNESS Uala 38 reQured Dy e Drocurement
gocuments

HEAT TREATMENT PROCEDURES (E) AND VERIFICATION REPORTS (V) - The procedures ior controlng femperature. ime at lemperature
88 8 WuNChon o Meckress  IUIMAce AIMOSDNEre COORG rale aNT MeNOd #IC Venhcabon repors NOMally NCIUOe 'UMace Chams o smiar
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CERTIFIED MATERIAL PROPERTY REPORTS (V)
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173 Femte Data - Reoort of the lermite percentage for staniess steel malenals used NCluAng Casiings & weldng filer Metals as deposiled
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17 5 Elecimcal Property Reports - Report of electnical characiensics e §  dielecinc, mpedance. resisiance flame test corona. efc

CODE COMPLIANCE (V) - Ventying documents (such as cata Forms U- 1 N-2_ Slate eic | wisch are Drepared Dy the manuiacturer or msiaker
and certhe Dy e Authorizes Code inspecior

UT - ULTRASONIC EXAMINATION PROCEDURES (E! AND VERIFICATION REPORTS (V) - Method of detechon and exammnahon resuits of
presence and certan charactenshcs of AiIsCONtinualies NG INCIUSIONS " MAlenais Dy the use of gh IreguUeNCy SCOUSHC enerQy

AT - RADIOGRAPHIC EXAMINATION PROCEDURES (E). AND VERIFICATION REPORTS (V) - Method of detechon and examinahon resufts of
presence anc centan Characienstcs of GiISCONDNWNES NG NCIUSIONS N AIENAIS Dy -y Of QEMMa-ray exposure o! photographc tum

MT - MAGNETIC PARTICLE EXAMINATION PROCEDURES (E). AND VERIFICATION REPORTS (V) - Method of detechon and exammaton
results of Surface (Of New Surtace) dISCONtNUIbEs N MagNeNC Malerals Dy GiSIorton Of an a0Dked Magnetc held

PT LIQUID PENETRANT EXAMINATION PROCEDURES (E) AND VERIFICATION REPORTS (V) - Method of detechon and examinahon of sur-
face qiscontinuilies 1 Matenais Oy aPOHCANON O 3 peneratng hauid N CONUNCHION with switadie development lechmques

EDDY CURRENT EXAMINATIC®: PROCEDURES (E) AND VERIFICATION REPORTS (V) - Method for detechon and exammation results of
discontnuities n Mmatenal by GisIorbon Of an ApChed eectromagnenc hewd

PRESSURE TEST - HYDRO AR LEAK BUBBLE OR VACUUM TEST PROCEDURE (E). AND VERIFICATION REPORTS (V) - Method for
evaluating the structural and mechancal adequacy o ntegnty by apphcabon of dfferental pressures, and report of the ltest resulls

INSPECTION PROCEDURE (E) AND VERIFICATION REPORTS (V) - Organized Drocess 'oliowed for the purpose of determmning that specred
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PROTOTYPE QUALIFICATION TEST PROCEDURES AND TEST REPORTS (E) - Report of & st winch 18 performed on a standard or typcal
of squiomen! matenal or item. anNd 1§ NO! reQUIred 107 SACH 8M DrOGUCHC N Oroer 10 SUDSIANTALE he SCCEDtADETY Of equal tems Ths
ncludes lests which May, Of Could e expected 10 ™ault N damage 10 the sem(s) sSied.

PERSONNEL QUALFICATION PROCEDURES (E) - Procecures for quasifying weiders, Nsoecions and other S08Cial Drocess Dersonnel
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3s1 This specification provides the quality assurance
requircments for the cquipment, material, or
gervices as spcecificd in the purchase order,
specifications, or material requisitions.

3id This specification does not delete or revise Qﬁ;
(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.

1.3 Definitions used herein are derived from ANSI
N45.2.10-1973. 1If the supplier needs clarifica- Lo\
tion, requests departure, or feels an inconsis- e
tency exists between this specification and
the procurement documents, he shall imnediately
notify Bechtel for resolution.

1.4 For all activities within the scope of the
ASME BLPV Code, the supplier shall maintain a
quality program that is in compliance with
current Code requirements. All revisions Z&B
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.

2.0 ENERAL PROGRA'! REQUIREMENTS

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

2.2 The project gquality assurance program is

governed by NRC Regulation 10 CFR 50, Appendix
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 (e
applicable provisions of ANSI N4S.2-1971, :
"Quality Assurance Program Requirements for
Nuclear Power Plants" as delineated on Data
Sheet 1 (Exhibit A) anéd to the other codes and

. standards as cited in the contract documents,
For commodities within the scope of the ASMC




2.3

2.5

BiPV Code, the Codc shall govern:; for those

items not within the scope of the Code, ANSI
N&5.2-1971 QA program requirements shall be
applicable. These quality 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
attached to this specification for reference

material requisition package.)

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 L
to placing the order with the actual manufacturer,
the supplier shall be responsible for providing
a controlled copy of the manufacturer's gquality
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 nu case will the
supplier start activities without prior approval
of the portions of the program aprlicable to

the respective 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 hecomes necessary for the supplier to
Procure materials, components, or services

from a subsupplier(s), it is the suppliers
responsibility to establish and implement a
pProcurement 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. .

. LIl 1o 88es el
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In order to comply with Subsection 50.55(e) of

10 CFR 50 Appendix B, the supplier, in less

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

found in design, manufacturing, and/or construc-
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 portion
of the quality assurance program conducted
in accordance with the reguirements of
ANSI N45.2

b. A significant deficiency in final
design as approved and released for
manufacturing and/or construction such
that the design dces not conform to the
ciitcria and bases stated in the specifica-
tions

e, A significant deficiency in manufacturing
and/or construction cf/or significant
damage to a structure, system, or
component which will reguire extensive
evaluation, extensive redesign, or
extensive repair to meet the criteria
and bases stated in this specification
Oor to otherwise establish the adeg acy
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, or
component to meet the criteria 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 Lﬁ;
form per instructions in Appendix II.




3.

. 4

S

Any departurce from thé requircments of the
pProcuring cdocuments or Bechtel approved supplier
technical documents wnich the supplier intends
to incorpcrate in the completed item or service
provided must be documented on a Supplier
Deviation Disposition Request (SDDR). Deviation
requests shall be submitted to the Bechtel
Project encineer with a copy to the Bechtel
supplier quality representative if one is
assigned within five working days after deotecticn.
Specific instructions are contained in Appoendix
II. 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

& status list of all nonconformances.

3.4.1 Dpefinitions

a) Rework is defined as the process
by which a nonconforming item is
made to conform to a prior specified
regquirement by completicn, remachining,
reassembling, or other corrective
means. Items classified as rework
go 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 ir
the supplier's facilities these and other

records required by applicable codes and
standards which are necessary to verify activities
affecting quality, shall be maintained in
facilities to protect contents from possible
destruction by causes such as fire, flooding,
tornadoes, insects, rodents, and from possible
deterioration by a combination of extreme
variations in temperature and humidity conditions.
Storage systems shall provide for the accurate
retrieval of information without undue delay.
(Compliance to ANSI N4S.2.9-1974, "Requirements
for Collection, Storage, and Maintenance of
Quality Assurance Records for Nuclear Power
Plants" fulfills these reguirements.) Quality
assurance records are those records which

——— ——————— . —  —
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3.6

furnis) documentary evidence of the quality of
items and of activities affecting quality.
Records become guality assurance records upon
issuance for use.

3.5.1 Records shall not be stored loosely.
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 that the quality assurance
records' storage system is effective.
The following shall be performed as a
minimum: .

Periodic surveys to assure that
records logged in are available

. and have been placed in their

proper location within the files

" and to assure that the qonttol

system is adeguate

Periodic audits to assure that the
facilities are in good condition
and that the temperature/hunmidity
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

The frequency of surveys and
audits delineated above shall be
determined by the supplier and
addressed in the quality assurance
program documents

All quality related records, procedures, and

qualifications shall be available for examination

by Bechtel or Bechtel's authorized agents.

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

copy .

V.

B

I\
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No quality related record shall be destroyed
Oor otherwise discoscd of without written
permission of Bechtel (or their designee).

QUALIFICATIONS OF INSPECTION, EXAMINATION, AND

TESTING PERSONNEL

3.9.1 The supplier's quality assurance program

shall provide measures to assure that
personnel 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 gualifica-

tion. The measures shall also include
requirements for records documenting

qualifications for each of the suppliers'

inspection, examination, and testing

personnel. (Compliance to ANSI N4S.2.6,
"Qualifications of Inspection, Examination,
and Testing Personnel for the Construction
Phase of Nuclear Power Plants" fulfills

these regquirements.)

3.9.2 Nondestructive examination performed
according to the quality regquirements
of Section III of the ASME Boiler and

Pressure Vessel Code shall be performed
by supplier personnel certified to SNT-

TC-1A

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

4.0 QUALITY SURVEILLANCE

8.1

All designing, procuring, manufacturing,
Processing, assemhbling, testing, examination,
and inspection operations performed by the
supplier and his lower-tier suppliers are

subject to surveillance by Bechtel or Bechtel's
authorized agents. This surveillance shall in
no way relieve the supplier of any contractual

responsibilities.

NOTE: The term surveillance, here, may include

inspection, survey, and/or audit.




4.

4.

The Dechtel supplier quality represcntative

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 points in the manufacturing proqram
specifically requested by the representative,
after a joint review of supplier's worl plan(s)
and this specification.

If the recuirements of this spe<ification 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.thc
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.

Bechtel will evaluate the description of the quality assurance
piogram to determine its acceptability. An acceptable
uality assurance srocram is a mandator recuirement for

piacingc an orcer.

1f 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 letter listing the date of Bechtel acceptance, the
controlled 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/avdit the bidder/supplier
to determine the adequacy of his quality program as he
Proposed or is executing.
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APPENDIX 11 éél

SDDR INSTRUCTIONS

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

1'0

4.0

5.0

The supplier shall be required to submit deviation

requests to the Bechtel project engineer with a copy

to the Bechtal supplier quality representative within

five working days after detection. When this time

limit cannot be met, notification by telephone, 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 ZQS
is obtained. '

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 gquality) to the

SDDR. One copy of each attachment must also be /
supplied to the Bechtel (supplier quality representative),

if assigned.

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. 1f the G\
entries are not completed, the SDDR will be returned

to the supplier for inclusion of the pertinent informa-
tion.

A copy of the SDDR, with the applicable attachmant(s), is F@§
returned to the supplier after completion of Bechtel
engineering actions. .

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 be included by the supplier in the QC data

pPackage 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 supplicr and Bechtel supplier quality representative.
If no representative is assigned for the order,

1 : &
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arrangements will be made by Bechtel engineering for
verification of implementation.

A copy of the SDDR form shall be maintained as a QA
record by the supplier after all entries have been
completed.

Spe it iCalbiuin 1220-
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Appendix A

Attachmest 3

Page 1 of 1
QUALITY ASSURANCE PROGRAM ELEMENTS

(DATA SMEET 1)

THE POLLOWING ANS] NAS.2-1971 QUALITY ASSURANCE
PROGARAM ELEMENTS APPLY TO THIS SPECIFICATION,

TO BE COMPLETED TO BE COMPLETED BY THE SUPPLIER
BY BECHTEL

SUPPLIER DOCUMENT AND
PARAGRAPH REFERENCES

APPL ICABLE

X QUALITY ASSURANCE PROGRAM

x| ORGANIZATION

——
x| DESIGN CONTROL

x| PROCUREMENT DCCUMENT CONTROL

e

(3] INSTRUCTIONS,PROCEDURZS AND DRAWINGS

[x] oocumenT conTroL

| el
x| CONTROL OF PURCHASED MATL,EGUIP,t SERVICES
x| IDENT.L CONTROL OF MATLS,PARTS,COMPONENTS

CONTROL OF SPECIAL PROCESTES

x| INSPECTION

x| TEST conTROL

CONTROL OF MEASURING AND TEST EQUIPMENT -

HANDL ING ,STORAGE AND SHIPPING

INSPECTION,TEST AND OPERATING STATUS

NONCONFORMING ITEMS

CORRECTIVE ACTION

AUDITS
h ANST N45.2.1; N4S5.2.2; N45.2.10; W4S5.2.11;
OTRERS NGS5.2.12; N45.2.13; ( As defined in theprocurerent—dorurmemeyr """

n
n
E GUALITY ASSURANCE RECURDS
n
i}

0 &72/7<| 1SSUED FOR BIDS fa® : z ‘ |
NO DATE REVISIONS [ .34 CHECKED |APPROVE
BAPC CONSUMERS POWER COUPANY 208 “m 7220 _

MIDLAXD POUER PLANT UNITS 142 |__DOCUMENT NO v

L MIDLAND, MICHIGAN T =95 (Q) 0
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Specification 7220 C-95(Q)

«11.0 COXVEYINCG AN PLACIKG

Conveying and depcsiting of concrete shall be in accordance with ACI 301,

ACI 318, /Cl Comnittee 304 Report "“lacing Concrete by Pumping Methods',

ACI 614, ASTI! C-94 and as follows: An adequate cormunication system will be

provided. No aluminum pipe or other conveying equiprent containing aluminewy————=

that will be in contact with the fresh concrete, shall be used for conveying

concrete to point of placement. Steel pipe shall be used for concrete purpy———-"

Or pneuratic placers. A piping arrangerent utilizing a "Y" will be perrittcd proe-

vided a valve is ‘nstalled at the branch point which will direct the flog—tmy——=

only one branch at any one time. The equipment shall be cleaned at the end of 4
IS

each operation,

11.1 Clean-up Preparation

Before depositing concrete, all placing equipment shall be cleaned.
Debris, mud, snow, standing puddles of vater, and ice shall be reroved— -~
from spaces to receive concrete, and the reinforcement and other metal

' to be embeddec shall be thoroughly cleaned of all coatings which ' might= "
impair the bond. All compacted soil, rock or concrete surfaces tE Yerelve
concrete shall be thoroughly saturated before placement.

11.2 Deposition

Critical structural concrete as designated on the drawings, shall be. .
deposited in accordance with an approved schedule showing the number, sice -
and scquence of concrete placements. Slabs shall be placed in ochreker——
board pattern unless otherwise approved. A concrete placement clwd.cm;_._.._
eard shall Le completed prior to econcrete dernuton.. See Seetion 11.9 -
for procedurcs for large placements,

L ——— -
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11.3 Time Dutween Adjacent Placcments

Unless shownm on the drawinr - or directed by Project Engincering, 3
monisum of 3 days shall elapse betveen the placing of concrete of
adjacent horizontal scctions of mass pours greater than 2= 1/2 feet
in the least dimension.

Adequate provisions shall be made to proiact the cnucrete froa
rain or snow during placement, and the exposed surfacas of fresh

concrete after placemant.
Segregation

Conerete shall not be dropped through dense reinforcing steel vhich
might causc segrejation of the coarse aggregate. In such cases
wpouts, floxible drop chutes. or other suitzble means shall be used.
Jq any event, concrete shall not be dropped free through a height
oL moce than 6 fee!, except as othervise approved by Enmginecering.

On the botton of formed beans and slabs. wvhere the congestion of
stecl necar the forms makes placing difficult, a layer of mortar,

not to exceed one ‘aeh in depth shall be first deposited. The
moitar s“all have, as a minicum, the sane cemont-sand ratio as

usad in che conercte. Mortars of higher cement-sand ratios approved
by Projeci Enginewiing my be used.

Placin, Linitations

Conciety shall be denoerited in horizontal luyers of not greater
deptiv then 24 inches so that satisficcory consolidation can be
achieved with vitrecors. Concrate shall not be allowed or caused
to flov a disisn:v within the wass of more than 5 feet from point
of deposition.

Subsritution of Mixes

With the excaption of the iontalrzent exterior, mon-pozzolan
pixes way he substituted for mixes containing pozzolans, provided
tie conerece 45 ) feet or less in the least dimension.

Additional VWater

Concrete for Claes T structures shall be rejected when the
established water/cement ratio ir exceeded. Water shall not be
added to the cvicrete siter it has been discharged from the batch
plant.

Requirements for Planning Prececdures for Large Placements (single
item erceeding 600 cubie yards,.

The propoced proced re shall bf™submitted t5 the Project Enpineer
at lenst two weeks in ¢dvance o the placesant, and shall contain
congideration of the {cilowing items:
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11.9.1 The anticipated size and duration of the placement including
both the maximum and average placing rates.

11.9.

L]

The proposed staffing over the anticipated duration of tlc
placement, including curing, including a breakdown of the
number of supcrvisory personnel, vibrator operators, finishers
and laborers planned per shiftc,

11.9.3 The proposed conveyance systems (i.e. the number of transite
mix trucks, the conveyor system, pumpcrete system and/or
crane and bucket assemblies, chutes, and 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 accomplish this.

11.9.5 The checklist for approval of the pour including ezbedments,

11.9.6 The weather protection facilities proposed to prevent damage
in the event of the inclement weather and in the case of
planned cold weather placements the enclosure to accomplish
the heating requircnents for the necessary 7 days. Include
the specifics on the heaters.

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

CONSOLIDATION OF CONCRETE

Methods for consolidating concrete shall conforn with the recormended
practices of ACI 309. Concrete shall be consolidated, thoroughly
worked around the reinforcement and embedded fixtures, and into

corners of the forms by mechanical vidbrating equipzent. The

vibrating equipment shall be of the intermal type and shall at all
times be adequate in nurmber of units and power of each unit to

properly consolidate all concrate. The frequency vibration shall

be not less than 7000 cycles per minute. The duration of vibration
shall be lirited 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 alloved teo penetrate under the sction of its own weight !
and revibrate the concrete in the upper portion of the underlying
layer. Surface vibrators .hall not be used unless specifically
approved by Project Engincering.

— .
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Form viorators may Le wsed in arcas of extroeme congestion as approved 7
by *he Tield Enginecr. The form vibration shall conform with the recommended _
practice of ACI=309. ~sibrators chall not be uscd to move or spread concrese.

Sulficient spare vibraters shall be kep: avaliable for immediate use at the
point ol desposition . (lecommend one npare vabratoer for each three in use.)
Provisions shall be made for auxiliary power to provide continuity of vibratics
in case ol pover failurc from the principal source. E:xprrienced and competens
operators shall be prov ied for each vibrator being us.l, and shall aave
received instructions in promer vibraticn procedures.
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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
propeosal, 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 for each of the items listed

below

1.1

1.2

MOBILIZATION

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

AUXILIARY BUILDING

This inrludes payment as compensation for the
work and expense of designing, furnishing,
installing, and testing of the underpinning
for the auxiliary building penetration rooms
for Units 1 and 2. Work includes, but is not
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 area of excavation, and dry
packing.



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 1l and 2.
work includes, but is not limited to, calissons
and/or piles for support of 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 1is
reguired to install the caissons, placing
concrete backfill in the area of excavation
and dry packing.

VALVE PIT STRUCTURE

This includes payment a. 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 elevation 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 foundation, or el 580°',
whichever occurs first, foundation
preparation, concrete backfill, and dry
packing.

ACCESS SHAFTS FOR UNITS 1 AND 2

Inciuded 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 [rom 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
::tciial. such savings shall be included

rein.

MONITORING
Included is payment as compensation for the

work and expense of monitoring the buildings
for movement. p
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37 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 listed
herein.

ADJUSTMENTS

The payment for the lump sum price work shall be
adjusted for added and deleted work according to the
following 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 unders.de of the
existing concrete foundation or mudmat to

el 575', bearing plates, stub columns,
excavation, support of excavation, and support
of excavation and concrete backfill 2f the
necessary work space.

Design Price
Description Capacity per Each
(tvpe) —(kips) Unit (S)
Caisson
Pile

The leagth of the caisson and/cr 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 cor 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)
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Support of mass excavation. deducted above or
added below el 580' (price per sguare foot of
exposed area)

ITEMS NOT INCLUDED IN LUMP SUM

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

3.1

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

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

Placing of reinforcing steel (price per pound)

Placing pumped tremie concret. (price per
cubic yard)

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 gallen)
OBSTRUCTIONS

3.6.1 Jacked Piling - Crew cost per hour,
including all special equipment fnr
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 advance of the pipe contains
rocks or concrete fragments
greater than 2 inches in any

flat plane dimension,
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b. wood or steel is 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
instal.ed 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.)

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

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

b. 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).

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.



.0

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

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 6.3.2.4d)
(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
items shall be paid on a cost plus basis. Cost shall
be based on direct jobsite union labor plus labor
burden, 5% cf 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, interect, home cffice expense,
executive and management payroll, and travel).

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

Note: The cost of other lump sum or unit
price operations such as caisson installatioen,
mass excavation, support of excavation, and
concreting are not included in the cost of the
devatering system, even though their
efficiency and productivity may be affected by
the presence of water or the dewatering
system. Subcontractor shall include whatever
cost zllowances 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 compens.cion for that work.
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Company

Signature of Bidder

Title

Bidder 's Reference Number

Date of Bid
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