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Seone nf Inspection: Pursuant to PI-3800/2, Attuchment

C-Containment, followup record revicw and obscrvation of work pertaining to
concrete, rebar and liner of the containment building was performed. Also

the review included information concerning the installed concrete of the
auxiliary building.

SIMARY

Safoty Items = None

Mancoanfnrmance Item = Contrary to the requirements of Section 5.1,2.3,(c)

of the PSAR, the test specimons used to determine the physical character-
istics of the liner plate material were normalized whercas the plate material
being installed was found to be in the as rolled condition (not normalized),
Section 9,1 of ASTM A=516, the PSAR referenced requirement, prescribes

that “"for plates 1% inches and under in thickness not requiring hcat trecate
ments, the test specimens shall be prepared for testing from the material

in its rolled c¢ondition." A construction deficiency notice will be sent to
the licensee concerning the nonconformance item, (Section H)

Status ~f Previnusly Repnrted Prablems

1., The weakness nnted in the contrzctor's quality contrel procedure for
documentation confirming that adequate sersonnel and equipment are
available before concrete placement operations are performed has been
remedied by adding an appropriate provision to the QC inspector's
checklist, Similarly, provisions have also been added to the inspector's

checklist to show that proper curing proccdures are used by the contrace
tor, (Section C,1)

2, The procedures concerning nonconforming components and/or materials
have been revised to clearly delineate responsibilities and approval
authority for final disposition, This approval authority now rests
with the Engincering Department of 2G&E, lHowever, the wording of the
procedure concerning minor discvepancies handled by ordinary QC
procedures was not cleoarly defuined, (Section Z.)

Other Significant oms

1. The overall status of construction was reported to be &4,5% complete it
15% completion of the auxiliary building and 10% completion of the
containment bLuilding,

2, The quality essurance control program as it relstes to construction
activities appeared to be comprehiensive and cffcctive in deteetin:
eonstruction variations from presceribed vequircrments, However, tue
system nf documenting corrective action was found to lack ready
retrieving capability, Also a system to gssuve that sudits nf‘
activities are performed on g timely Lasis had not been

; . - fovwmulated,
Since the inspection, boath of these obsesvations have boen remedicd
45 viscusscd in the management interview on Mevel 12, 1970, (Section

Dt

(&)
L
~



.3.

3. The records concerning concrete were found to be complete and adequate
to show that the conerete placed in the Class I structures to datc has
eonfarmed tn the applicable PSAR and contract requirements, (Section=C.2)

4, A procedure has been implemented to assure that all construction

variations from desian are appropriately rcsolved and reported to the
Engineering Department., (Scction-E,)

5., According to the licensce, aluminum pipes sre not used in connection
with concrete placement,

6. Two heats of reinforcing steel were found to be of low strengtih and
rejected from use in the containment building base mat, The low strength
condition was revesled during testing of Cacweld splices after the steel
had been installed in the concrete forms. Subsequent investigation by
PG&E revesled that the mill had rolled the bar under nominal size, A

change in the mill process increased the size of the steel subsequently
supplied to the project. (Section-F,2)

y The records concerning reinforcing steel were found to Le complete
and adequate to show that the reinforcing steel placed in the contain-

ment base mat conformed to the applicable PSAR and contract specifica-
tion, (SectioneF,)

8. Our inspector observed two open cans of electrodes unattended in the
weld area, This practice is contrary to the contractor's procedure
covering the use and care of low hydrogen clectrodes., .§ a result of
this observation, PG&E has increascd the frequency of their QC audit in
this ares (cortainment building liner) to twice weekly, (Section~I.)

Manogement Intervicw = Na-tipe

Subsequent to the inspectinn on March 5 the Inspectors met with Messrs,
Hersey and Richards and other members of both the QA and General Construction

~rpanizations, The items discussed were the same as detailed below under the
corporate office mecting held on March 12, 1970,

-

Management Interview = Cornorate Office

The inspectors met at the PGKE corporate offices with PGLE Vice Presidents
Worthington and Sedam, Messrs, Kelly, Richards, Chandler, dettinger ¢nd
several other members of the PGAE Dngineering and Ceneral Comstruction

Departments on March 12, 1970 to review the results of the inspection, The
following icems were discusscd:

p Reinforeing Stecel Quality

The inspectors stated that the manner and timing by which sub=quality
rchar was detected and subsequently rejected (Cadweld testing after
the steel was placed in the concrote {orms) was sisnificant, and ine
quired as to whetlier there might be additional heats of material of
similar quality within the structurc.
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The response by PG&E personnel was that neither the tests of cainfoveing
stecl, some of which (on rebar sizes #14 snd #13) were conducted vy

the PG&E testing lab at the site, nor Cadweld testing, also conducted

by the PGSE testing lab at the site, had revealed evicdence of the
sub=quality of additional lLieats of steel, Tue fact chat o chanje

was made in the mill process, such that the cross seetional arca of e
reinforeing steel was incrceasced, was also sifcred oy D2GiZ vepresentas
tives as additional assurance of greater strength of the steel,

Vslidity of Phvsical Test Resnles = Cantaiscent Buildine Liner

The inspectors stated that lieat treatment of the test specimens of the
liner material in & manner differently than the plate material itsolf
was contrary to the requirements of the material specification, ASTM
A=516, and inquired as to the corrective action planned by PG&E,

Several alternatives were discussed Ly PG&2 representatives, including
the preparation of test specimens from plate trimpings, preparation

of test specimens from thie material élready installed, hea: treating
(normalizing) which the test specimens had been subjected to, or a
combination of the abave alternatives, In response to the inspectors
specific inquiry, Mr, Bettinger statod that the material would be

cested in accordance with the governing material specification (ASTY
A=516),

It was revealed in tae above discussion that the total number of lcats
of material involved is approximscely sixty, Some of the material

is still at the mill and otiier portions ere at the DM shop, in adcition
to that which has been shipped to the Diable Canyon site,

The inspectors informed the G4l representscives that they should expoct
written correspondence {rom CO:V on this subject,

Weld Rod Controal

The inspectors stered that observations at tlie time of the inspection
showed apparent weaknesscs in the implementation of Frocedures coverii
the care and control of low hydrogen weld clectrodes, v, Richards
stated that, as a result of these ovservations, sudits of the welding
area by the PG&L QC staff are to be increased from weekly to twice weekly,
ile said, also, that therwometers cre o be installed ia the weld rod

hnlding ovens to permit closer monitoring of oven temperatures,

Cadweld Operatnr Re=Oualificatinnp

In response to the inspector's question ressrding re=qualificstion of

inactive Cadweld operators, lir, Richavds scsted chat the Quaiitiicucions
~f a Cadweld nperator are to Le reecianined 17 lie has not been engaged
in welding operations {or a period ol time ;reater than 20 days,
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Re-qualification will include the tensile testing of the first Cadweld
made by the operator upon his return to welding activity,

Dacumentation of Followup Action on QA Audit Deficiencies

In reply to the inspectors' comment that documentation related to
resnlutinn of deficiencies observed during PGSR QA audits was not
readily retrievadle, Mr, Richard stated that a policy has bHeen
imploménted whereby the dopartment charged with resolving a noted
discrepancy will respond in writing co the QA Section in a timely
manner and that the written response will then be filed with the
nriginal audit report,

Scheduling nf Perindic 0A Audits

Mr, Richards provided a tentative schedule of PCLE's planned QA audit
program in response to the inspectors' comment that although the
frequency of QA audits appeared to have been timely in the past, no
apparent effort had been made to develop a schedule to assure that
audits continue to be mode on a timely basis,

Mr. Richards stated that the audit plan had been Jdeveloped shortiy
after the current onsite inspection,

fersnons Contacted

J. D. Worthington - Vice President, Enginevring Department
C. 1. Sedam = Vice President, General Construction Department
D. V. Kelly = Project Engincer
M. H, Chandler =  Manager, Station Construction
W, R, llersey - Project Superintendenct
R, R, Friedrichs = Resident Civil Ingincer
W, R. Forbes * Supervising Inspection Engineer
R. V. Dettinger = Civil Engincer
G. V. Richavrds - Director, GQualiuy Enginecring
L. G Care *= Quality Assurance Engincer
J. L. Murinm - Quality Assurance Enginecer
F. W, Brady * Quality Assurance Ingineer
L. J. Garvin = Ouality Assuronce Enginecer
P. L. Bussolini * Quality Control Enjineer (Civil)
D. Maxwell = Civil Eapgincer (Conerete Testin~ Laboratory)
W. N, Harris * Qualicy Assurance Enzineer, 6, I'. Atkinson Co,
H. Nunes * Quality Assurance Lagincer, G, F. Atkinson Co,
G. Mendez - Onality Control Sunervisor,
Pittsburghe=Des Mrines Steel Co, (PDY
J. Vouri * Quality Control Superviser,

Pittsburgh Testing Laboratory (PTL)
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B. 0 tration (On-site

In addition to the general information concerning PGSE's on-site project
administration contained in CO Repovt Mo, 50-275/69=7, the following, nore
detailed information concerninj the development of PC&E's onesite wa~sement
staff was obtained during the current visit,

s General Construction Deopoartment

The Project Superintendent is the scnior representative
of the General Construction Department at the plant site
and exercises general supervision of onesite activities,
lie supervises the progress of work through Resident
Engineers, Field Engineers, and Field Iuspectors,

There are three Resident Inginecrs employed at the plant

site to supervise civil, mechanical, ond electrical engincer~
ing activities, respectively, At a later date other Resideat
Engineers may be assipgned for startup or other special tasks,
With respect to quality assurance, the responsibilitics of a

Resident Engineer include:

a., Supervision of preparution of quality control
plans for site related activities,

b, Direction of quality control activitics,

€. Review and opproval as requirved of Guality control
plane prepared by others,

d.  Supervision of Fiecld Engincers and Inspectors,

Along with the individual construction inspectors, individual
ficld engineers have heen currently assigned to follow tiie

eivil eonstruction activitiecs of each of the ma jor structurces
which include the containment, auniliasry, and turline buildings,

Alsn an the Project Suncrindendent's stafl snd Teportiag
directly tn him is the Conxdinating Quality Control Engincer,
liis designated principal responsibility is to advise the
Project Superintendent on quality coatvol matters and to
conrdinate quality control accivities at the site, Tuis latter
responsibility e exevcises throuph Quaiity Control Eagincers
assigned to and working with che Resident sngineers, Cousidered
together, the responaibilities of the Coovdinating Quality
Control Engineer and The Quality Control cngincers include:
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a, Coordination of all quality control activities at
the plant site,

b. Preparation of quality control plans and review of
Quality control matters,

e, Participating in activities associated with dispoesicion
of nonconforming materisls,

PCLL's total complement of personnel attached to the site
organization was reportedly to be approximately 120, Personnel
directly involved in quality control activities rclated to
monitoring the individual contractors performing the actual
construction work was stated to be about 69, This number of
personnel was further classified as 30 civil, 20 mechanical,
and 10 electrical,

Tigure 1, attached, shows the one-site organizaticn of the
PG&E Construction Department,

Quality Engineering Section

A aroup of three engincers attached to the Quality Enginecere

ing Section reside 4t the site., This nroup, under the dirccs

tion of Mr, L, Carr, rcports directly to the Director of Qualicy
Ennineering in Soan Francisco, California wio in turn is response
sible t» the Vice President, Engineering f{or the development and
implementation of the Quolity Assurance program, The Sccetion is
responsible for continually reviewina the Quality Assurance
program and reports directly to the Vice President on ics adeguacy
and the extent to which it is being implemented, The organization
and functions have been pacterned after the QA proaram Jeseribed
in the PSAR for the construction of Unit Nu, 2 (Docket No, 50-323)
and will be the same used for the construction of vnit No, 2,

According to the policy instructions, the Section is aliso
srganizationally independent of project design and construction
and has the autliority and freedom to investigate any sctivity
within the Engineerins or Ceneral Construction Departments
affecting quality of work, The Secction rerforms {ts function
largely by performins periodic audits and reporting the findings
to the appropriate department management personnel,

The inspector veviewed the file of audit procedures which have
been developed and implemented, These procedures included JLdits
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(See management intervicew section of this repovt for
the proposed procedure to improve retrievability

of documentation showing the disposition of veported
deficiencies,)

b, Although frequency of audits appeared to be adequate,
a tentative schedule had not been developed to cssure
that periodic audits of activitics arve periormed in &
timely manner. (Sec management interview section of this
report {or the propused sction concerning the scheduliag
of future audits,)

¢, Audit procedures appeared to be comprechensive and
included all pertinent contract and PSAR requirements,
The procedures concerning the audits of conercte and
reinforcing steel ore attached as Appendicies A & B,
respectively and show the througiness of the audit
procedures currently developed and implemented,

C. Concrete (PT 3€00/2)
1. Review of OC Svysten

During the previous review of the QC System, ws reported in CO

Report No, 50-275/69=7, provisions were lacking concerning documenta~
tion to show thot adequaie personnel and equipment were available

for conecrete placement operatiom,

The inspectar was shown that the checklist, which must be completed
and approved Ly both PCHE and Atkinson, had been revised to include
a provision for documeniing the availability of adequate personnel
and equipment prior ta commencement of placing conerece for uny
given nour, Also the inspectors checklist includes verification

that the eontractor has implemcnted the proper ec.ring procedurces
after completion of the pour,

Eollowup Record Review

8, Concrete Styen~th Tests

The inspecior veviewed tlhie records related to all of the ¢ ne
crete installed t) date for the containment and auxiliaxvy
butlding, The reeovded information showed that the frequeney
of concrete strenpth tests varied from 90 to 120 cubie

yavds produced, Additional vandom somples were taken wlicns
ever the barch plant operator suspeeted inproper oporction,
The vast majority of strength tests were for each 96 yords of
c¢oncrete produced, The contvact speciiications voquivas

such tests to be perlormed for each 100 cubic vards of cone
crete produced,
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PG&E checks the calibration of the equipment with a staundard
weight colibrated to the county's weights, The records
showed that this additioral check of the scales had been

performed on a weekly schedule in accordance with PG&E's pro=
cedures,

Implementation of 45605,048h (Records and Control)

The inspector reviewed the checklist deseribed in CO Report
50-275/69=7 to verify that (1) the location is ready for
concrete placement, (2) the proper mix design is requested and
mixed, (3) the proper mix is delivered to the proper location
in the time required, and (4) proper placement crews are
available with proper equipment., The review included all of
the checklis: concerning placement of concrete to date in

the auxiliary and containment buildings, No deficicncies
were observed,

Falloweup Observation of Work

re

cemen C Inspection

The following obscrvations of the inspector were made during the
visit concerning placcment of the 5-inch concrete slsb on top of

the containment base slab in preparation for installation of the
floor nf the steel liner,

Ireplocement Inspection
The area was clear of extraneous material and the placement

inspection card had been signed by both PG&E and Atkinson's
representatives,

2lacement of the Conerote

The concrete appeared to be properly placed with an adequ. e
crew size, equipment and techniques, The concrete was be -
dropped from & bucket from o distonce of Letween 2 to 3 [feet,
The crew included the foremon, two men operating vibrators,
two men using shovels to traancfer excess concrete from one
area to anotber (the vibrators were not uwsed to move the
concrete), two men scrceding the area and (wo men Linishing
the concrete with wonden trowels, Also the work was being
wvitnessed by a PG&E concrere inspector and two PGLE surveyors
were present (o assure the level was proper,
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e, Proper Delivery of Conerete

An examination of a batch plant ticket, which the truck
driver presented to an Atkinson laborer upon delivery of the
concrete, showed the concrete was the proper mix requeated
for the pour and that the truck had delivered the conerete
and departed ({rom the arca within 25 minutes from the time
shown on the ticket representing the time the concrete was

monufactured, The contract specification limits such time to
45 minutes,

D. Atkinson QA=0QC Prozram

The QA-QC system of the Atkinmson Construction Co., the prime contractor
for eonstructing the civil structure, was revicwed ond discussed with liessrs,
llarris and Nunes nf Atkinson, The inspector obscrved that Atkinson has
developed schedules and review procedures to sssure that all conmereto activie
ty related materials delivered to the site meet the requirements of the

eontrect wihich in turn has been determined to satisf{y the requirements con-
tained in the PSAR,

The records were noted to be in a readily recrievable filing systean,
Upon request, the records concerning test results of ajpregates and cewient
certifications were shown to the inspector,

The inspector observed that
certain figurcs were circled inm red, Mr, Nunes explained that the circled
values were sut of contract

speciflicarion and were transmitted to PGLE as J
variation from specification which necded resolution beiore use of the
material in Class I siructures, The Inspector was told that any deviation
outside ~f the specifications, no matter how small, was circled, To demone
strate that the results of the tests were revicwed to assure consistency with
the specification, either Mr, Nunes or M. Lorris now initials the documents
as requested by 8 PGLE QA audit of their program, The various controct
specifications concerning the material ond frequency of testing required

were observed to be posted next to the QC enginecrs desk for ready refer-
ence purposes,

E. is n mtro 5

PGLE has developed an onesite discrepancy control procedure, The
procedure appears to be complete in that it requires all sinnificant varige
tions from specification to be documented and reported to PC&L's Jdesign
enginecring department either {rmediately or at a

later date depending upon
the sipnificance ~f the variation, If judsed by site pers~nnel to be a

deviation. Enzineering is immedistely contacted for resolution, If judped
as nnly » minor variation it ;gv then be resolved by site engineers, ovever,
the design persomnel are still apprised of t!

e variation and resolution and
arc free to take exception with the sit personnels' handling of the situation,
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from the silos are proper, the bins at the site ave locked and

the batch plant supervisor has instructicns not to accept delivery
and unlock the bins until e has verified that the in{ormation on
the truck driver's certi! tes conforms to the schedule provided
by SWPZ0 and Atkinsoas QA cction,

F. Conerete Reinforcing Steel

The records relating to the reinforcing stcel used in the concrete
faundation of the containment building were reviewed, and discussions
relating t» these records were held with Messrs, Cerr, Murin and Garvin,

The review was limited to the steel which had been supplicd to ASTM
Standard Specificetinn A=615, Grade 60, The PC&E contract spccificational,
relating to reinforcing stecel impose the following requirements in addition
to those of the ASTM standard specification given above for Grade 60 bar:

Carvon Content, percent.,.....0,45, moximum
Mangancse Content, percent,,..l.30, maximum
Tensile tests specimen size,,,full section

All materi:l was supplied by the Pacific States Steel Corporation (PSSCC),
Union City, Ca.ifornia, According to Me, Murin, PSSCo has concracted with
the Pittsburgh Testing Laboratory (PTL) to provide independent quality contrel
over the manufascture and [ield fabrication ol reinforeing steel, The I'TL
inspectors witness the tensile testing of stcel both at the PSSCo mill
(No., 11 and smaller size bar) ond at the PG&E testing lab at the Diaulo
Canyon site (No, 14 and 18 size bav),

The quality control records were observed to contain material tests
reports, including chemical and mechanical properties, for a total of 65 heats
of Grade 60 rebar. The records of 16 heats ol Grade 60 waterial were selccced
at random [er detailed review by the inspector, The following informetion
and observations resulted from this review,

The range of chemical properties were as shown in Table I

Iable 1 - Crade 60 Rebar Cliemical Ciposition

Reanired Composition,% Range of Reported
mica emen PCAE Soee AS'TH _Comzositinn, 7
Carhon 0,43, mox, none 0.37 to 0,64
Manganese 1,30, max, none 0,81 to 1,12
Phasphorus - 0,050,max, 0,002 to 0,007
Sulfur - none 0,030 to 0,053

L/cantract 8831, PG&GE to G, ¥, Atkinson Co,, Scction &,)
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No discrepancies were revealed insofar as the chemical composition
of those heats reviewed,

Tensile Properties of Rebar

The records revealed that two heats of No, 18 size rebar were
rejected by IG&E for failure to meet the minimum tensile and yield
strese requirements of 90,000 psi and 60,000 psi, respectively,

In the case of cach of these heats of steel ‘Nos, 17525 and 306446),
the discrepant (low strength) condition was revealed by the testing
of Cadweld splices, after the steel was installed in the concrete
forms, The origonal material tests reports by PS5Co in each cas»
showed strengths well in excess of the minimum strength specified,
(See Table 2,)

Toble 2 - Orisinal Materjal Test Report

Results by PSSCo - Rebar Meat Mos, 17525 and 36446

Heat MNo, Yield Stress (psi) i 5 {
17525 68,000 109,690
36446 70,220 93,740

The arininal test reports for cach of the above heats of stecl
were dated September 12, 1969, A Cadweld testing report dated
September 17, 1969 shioved o failure of the rebar, from heat No,
17525, at a strength of 88,500 psi, A subsequent Cadweld testing
report dated September 30, 1969 showed a failure of the rebar,
from heat No, J6445, at & strength of 89,750 psi,

The records showed that during the period September 11 through
Occober 1, 1969 scveral asdditienal samples of stecl(12 samples
from heat No, 17525 and 25 somples from heat No. 36446) were
subjected to tenuile testing, Some of these tests were conducted
at the site, ond others were tested by a consultent laboratory
(Signet Testing Laboratovies, Inec, Hayward, California) at the
direction of PSSCo, The results of these tests siowed that in
the cese of heat No, 17525, seven specimens failed at belew the
minimum specilied yield and/or tensile strength, A typical yield
stress for those specimens which faiied below the specified
strength was approximately 38,500 psi, A typical value for those
specimens which failed to meet the tensile stress requirement was
approximately 88,000 psi,

The retest results for heat No, 36440 were similar to those for
heat No, 17525, with 14 of the 25 specimens failing to meet the
specified strength, 1In this case, the yield stress (or those
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specimens failing to meet the specified strength ranged from

56,750 psi to 59,500 psi, The tonsile stress for those specimens
which failed to mect the specified strength rangec from 89,000 psi
tn 89,500 psi, The deficiencies with regard to t!i stecel from

heat Nns., 17525 and 36446 were the subject of a Deviation Report
(No, 2), initiated by the PG&E QA staff, and dated October 23, 1969,
This report indicated that the deficiencics were reviewed Ly a
Material Review Board (MRB), consisting of Messrs, Carr and
Friedrichs of PG&U and Mr, W, W, llarris of G, F. A*kinson Company,

The following is quoted from Deviation Report No, 2, regarding the
dispnsition of the material:

"All bars of these two heats were removed from the containe
ment structure, cut-up, and returned to Paciiic States Stcel"

With the exception of the two heats of steel discussed above, the
records showed the tensile properties of the steel to bLe in
accordance with ASTM Standard Specification A=G15, Grade 60, The
records showed that in the case of 3 of 65 heats of steel,retests
were conducted in accordance with paragraph 11,3 of ASTM A-615,
becsuse the test specimen developed a flaw, In a letter dated
October 22, 1969, Mr, Vouri of PTL stated that all specimens which
fail to meet the specifiod strength during test shall be "visually

inspected, comments recorded, test samples identified and forwarded
to I'G&E, Diablo Canyon Site,,."

According to Mr, Carr, investigation by IG4E revealed that PSSCo

had, during manufacture of the rebar from heat Nos, 17525 and 36446,
rolled the bar to approximately 1,5% below the nominal cross scctione
al srca (4.00 square inches for Mo, 13 bar) specified by ASTM A-615,
The specificatinn permits under weight, or cross sectional, varia-
tisn (for a bar Int) of 3,5%, MNr. Carr stated that the rolling
process was edjusted by I'SSCo to provide a cross sectional area of
spproximately 1,5% larjer then that specified by ASTM A=0615 on sube
sequent bars manulactured for the Diablo Canyon project, Mr, Garvin
stated that dimensional checks of the rebar were conducted by t' 2

PTL, ond that the reenrds of these inspevtions would be ineclude °
in the site praject records,

G. GCadweld Inspection gnd Tcsting

The recsrds ~f Cadweld inspections and testing were reviewed, and
discussions relating to them were licld with Messrs, Vouri, Murin and
dussalini, The following informetion resulcted from the review,

5 i of Welding Operators
The reenrds showed that & totai of 20 Codweld opervcors liad boen

qualified, All were employees ol P55Co, The quaiification
examination of these operators vas conducted by a representative
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of Erxico Products, Inc, (Erico)., For each operator qualified, a
tv.. splice was visually inspected and tensile tested, and ‘he
facat 20 production splices were witnessed by an Ivico repreventos
tive, Among the 20 operators qualified chrough Febraary 3, 1970,
were three Cadweld ‘oremen, one General Foreman and the Project
Superintendent,

Each qualified welder had been assigned an identifying code
(letter and number combination) from which the position(s) f{or
which he was qualified could be readily determined,

2, Inspection and Testing Irequency

The PG&E contractll requires a visual inspection of - ! <c8 in
accordance with the latest Erico inspection proceadur, nu tensile
testing of the splices made on No, 18, Grade 60 bars (o.ly) in
accordance with the following schedule:

++sOne out of the first ten splices,
.+.Three out of the next 90 splices,
«+oTwo out of the sccond ond subsequent 100 splice units,

At least 25 percent of the total number of splices tested are

required to be production splices, with the dalance consisting
of sister splices,

3. Inspection and Testine Results

The PSSCo has contracted with the PTL to provide cuality contvol
for the Cadweld splice program, PTL inspectors, under the direce
tion of Mr, Vouri. witnese thie preparation and production of each
splice and conduct a post=veld visual inspection of each splice,
They also witness the tensile testing of splices,

The records ~{ Cadweld splices made during construction of the
enntainment building foundation mat were selected for review,
Summary reports by PTL showed that a total of 3648 Cadweld splices
had been ¢ompleted thirounh January 27, 1970, Of this nunber, a
total of 48 splices had been vejected on tue basis of visual ine
spections, One splice, as discussed below, was rejected becau
it failed under tensile test Lelow the specified strength,

W

The inspector selected at random the records of four welding
nperators for in=depti review, These welders had welded a total

of 514 splices, The records {or eoch of the four welders showed
that the numbers of sister and procuction splices had been selected

for test in accordance with the schedule given previously in chis
section,

2/1vid, Peragraphs «.33 and 4,34
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The single splice which failed under test to develope the required
tensiie strength (90,000 psi for No, 18 size ber) was tested on
January 13, 1970, The records showed that it vas a sister splice,
welded in the horizonal position by welder "P" (W, Griffin), The
splice was designated P=1-100, and was the mating splice to a
production spiice designated P=1-102, The splice desipnations
indicate that sister splice P-1-100 was the approximately 100th
horizonal splice made by Mr, Griffin, The splice foiled at a
strenpgth of 63,250 psi, An entry in the test record stated thaot
the splice had failed by pulling of the bar from the sleove, The
following notation had been entered on the inspection sheet for
this splice:

"This Cadweld failed physical test due to moisture,
Before Cadweld was made, water got into crucible
causing failure of sister Cadweld,"

In response to the inspector's inquiry Mr, Vouri explained the
above notation as follows, A canvas covering had been constructed
to protect the welding areoa, Water had collected nn the canvas
during & rain, Movement of the canvas covering caused the
spillage of some water intn the crucible while splice I»1-100 was
being prepared for welding, Mr, Vouri stated that inexpericnce on

the part of the PTL inspector resulted in the splice being "passed"
for test,

Investipnation and cvaluation of the splice failure consisted of
the following actions, The mating production splice (P=1-102) was
cut from the reinforcing structure and subjected to test, It

showed a strength of 99,000 psi, well above that specified for
the bar,

Five batches of Cadweld powder wore identil{ied 2s possibly suspect,
since material had been used from cach duving the poriod splice
P+1-100 was made, Saomples of cach batch of material were sent to
Erico, along with the parts from the foiled splice, Erico prepared
splices using material from each suspect batech ol powder and sube
jected them to tensile test, The results of these tests are given
in Table 3, and show in each case a failure strenpnth well above

the specified strength (90,000 psi) of the bar spliced,




Strength of Splice, psiw

FK =« BX = 7 107,250
FK « BX = 6 107,150
FR = DX =5 107,900
FK = BX = & 106,750
wFM - BY - 11 107,250

* « All splices tailed by [raecturc of the bar,

#* « Powder from this batch was found in the robar splice arca,
making it highly suspect as the bateh from which splice
P=1-100 was made, This splice was made using the same rebor
pleces which were joined by splice P-1-100,

Erieo in a letter, R. E. Rylander to Mr, J. Vouri, doted February
1970, concluded the following with regard to their evaluation of
the failure of splice P=1-100,

", ..We feel that the rebar wes not part of the cause of the
splice failure,

", ..{rom the evidence of our c¢xaminations and tests, we
believe the 1ow pull of spiice P«1+100 resulted from
mristure present in the sleeve and possibly the graphite
pouring basin,

"This moisture resulted in a porous, low stremgth filler
metal condition,

"As there is no subsntantiating evidence for suspecting
causes other than Jdiseussed above and in view of the test
data accumulated both in this report and in ectual field
use, we conclude that the (failure of =ed) P+1-100 is a
sinnle occurrence type of event"

In addition to the above evaluations, corrective action by IGRE
and PTL included the reinspectinn of all available (more than 150)
splices inspected by the PJL inspector who inspected avd passed
splice P=1-100, and a similar reinspection of epproximacely 45
splices made by the operaotor who welded splice P=1-100, All

of the splices were found to be satisiactory,
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A review of the PGSE contract specifications and discussions with
project personncl revealed that the ends of rebar to Le jJoined by
Cadwe 1d splices must be square cut, Sheering of the rebar ends

is prohibited, The splicing procedures require the use of a

square stock spacer to provide a spacing of approximately 3/16-inch
between bars within the Cadweld sleeve,

At mentioned previously in this report (Scetion F,), the testing
of Cadweld splices revecaled two heats of reinforciag steel with
1ow strenpth characteristics, With the exception of these two
splices and sister splice P+1-100 discussed above, the strength of
thnse splices for which testing results were reviewed ranged
between 92,250 psi ond 114,250 psi,

In reviewing the Cadweld records, it was nbserved that one welding
aperatnr had been inactive (preduced no splices) {or a period of
time approaching 90 days, from mid=Scptember to earlye<Deccmber,

In response to the inspector's inquiry, Messrs, Vouri and Murin
stated that no limit had been sct on the period of inactivity of

a velding operator, such that his weld qualificetions would have

t~ be re-examined, This observation was discussed at the time of
the management intervicw, at whiech tine PG&E pereonncl stated a
time limit of 90 days is to be cstablished, beyond which a welder's
qualification would be re-cxomined, The re-examination will include
the tensile testing of the first Cadweld produced by the welder
after his return to activity,

ntai \l iner Ma i

While touring the e¢ontainment building area, the ercction of steel plate
to form the lower (approximotely 3=foot high) ring of the eylindrical
wall and the floor liner of the containment building was observed to be
in progress, The materiol {or the 3-foot shell ring was observed to

be approximately 3/4-inch in tihickness and that for the floor plates
was approximately 1/4~inch in thickness, The work was being performed
by the PittsburgheDes Moines Steel Company (PDM).

The material test reports (MTR's) for the liner material were veviewed
and discussions relating to them were held with Messrs, Carr and Nrady,
According ta Mr, Rrady, 'MR's covering the first portion of the lincr
material to be erected had bern provided to the PONE QA stalf by P
on March 9, the day that curtent inspection commenced. The MTR's which
Mr, Brady provided for review covered 10 hoats of steel which had

been supplied by the United States Stecl Corporation (USS), Gencva Works,
Prova, Utah,
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The MTR's covering & of the 10 heats of steel were selected for detailed

review by the inspector, The material was identified as plate conforming

to ASTM Stendard Specification A=516, with Charpy VeNotch impact pro=
perites of at least 15 footepounds overage at a test temperature of
+20°F, The ASTM Stan ?rd Specification given above differs from that
described in the PSARF' wihich is8 ASTM A-442, This change in material
desipnation is to be covered in the FSAR submission, according to Mr,
Bettinger,

The following notation had been stamped on each of the MIR's supplied
by USS.

"Test specimens were normalized at 1650°F for 30 minutes per
inch of stack, cooled in still afr"

The material description on the MMR's ¢id not indicate that the plates
had been normalized, 1In response to the inspector's inquiry, Mr,

Brady stated that PG&E had "taken exception" to the notation on the
MMmR's, since it was their understanding that the plates had not heen
normalized either at the USS mill or the DM shop. The inspector

called to the attention of Mr, Drady parapraph 9.1 of ASTM A=516, which
states '"Tor plates 14-inch and under in thickness not requiring heat
treatment, Lhe test specimens shall be prepored for testing {rom the
material in its rolled condition,” Mr, Brody stoted that the Jiscroe
pancy had been detected by Mr, Carr only two days prior, and that the
matter was currently beins evaluated by the PGAE Engineering Department,
Subsequent discussions with Messrs, Carr, Brady and others revealed

that the discrepancy had gone unnoticed by both the PDM QC department
and the PG&E vendor inspection group, both of which groups had conducted
inspections at the USS mill,

Additional inforuwation relating to the corrective action being consi=
dered by PG&E in regard to pliysical testing of the liner plate moterials
was obtained at the time of the Management Interview on Merech 12, and

is included in that section of this report,

Tables & and 5 show the chemical and physical properties reported by .
USS on the MTR's wiiich were reviewed by the inspector,

Table 4 « Chemical Pranertics Reported

by USS - Containment Liner Dlates

lieat No, < hiis) bd s s
R ANA] 0,20 0,9%0 0,013 0,017 0.21
93EJ24 0,21 1,04 0,012 0.019 0,22
93E352 0,20 0, 9% 0.017 0,017 0,22
99E3e0 0,24 1,03 0,025 0,023 0,21

W discrepancies were identi{ied between the ei

caical composition
reported and that required by ASTM

Stondard Specification A=516,
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a = Dhysic ‘ropertics
- ont 1 il
93CA48 48,000 tn 52,400 70,700 to 73,000 26 to 30 41,1 to 41,0
93E324 50,400 to 53,000 75,500 to 76,700 25 34,3 to 40,06
938352 49,600 ta 52,000 72,300 to 76,000 21 to 28 25.0 to 94,06
99E360 51,400 to 52,400 77,400 to 81,700 25 to 27 62.6 to 9.6
*These physical properties are recorded here for reference only, since the data

apparently bave been invalidated by improper heat trcatment (normalizing) of
the test specimens,

1.

Weld Rod_Contral

The PDM procedure for the care and control of weld electrodes was
reviewed with Messrs, Brady, Dussolini and Mendez, According to M,
Mendez, the only weld electrodes being used to weld the containment
building liner are of type E7018, low hydrogen rods, The PDM proce=
dures limit the time during which these type electrodes way be exposed
to the stmosphere to a maximum of & Lhours, Mr, Mcendez stated that all
electrndes for use at the Diablo Canyon project are purchased in

10 pound cans, and that electrodes wihiich are exposed f{or greater than
4 hours are to be wasted and not rebaked, Records are mointained by
DM whieh show the date, time and quantity of rods returned, Mr., Mendez
explained that all unused rods are returned to the holding oven during
the lunch hour and at the end of cach shift, and that no rods are left
unattended in the welding area, The procedures require that the
liolding ovens be maintained at a temperature between 250°F end 350°7.

The inspector and !tr, Murin tourcd the welding area at approximately
10:00 a,m. on March 12, At this time it was observed that the weld rod
holding oven was at a sufficiently low temperature such that the storage
shelves were anly warm to the touch of the hand, No weld electrodes

were in the oven, however, The oven was not equipped with a tempera-
ture indicator,

Later. at approximately 12:30 p.m, on March 12, the inspector and Mr,
Brady toured the welding arca, Welding nperators had left the aren

for their lunch perind, Two apen cans, approximately balf filled + "th
type E7018 electrodes werce observed unattended in the area. Inspection
nf the weld rod storage area revesled that the holdine oven was locked
closed, The inspector and lir, Brady met with Mr, Mendez at approximates
ly 2:00 p.m, to review the previous observations, lendez said tlat
there appeared to liave been a Lreach of the weld rod control procedures,
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and that he would investigate, lMendez, Mr, DBrady ond the inspector
returned t~ the welding arca, where discussions were held with two
welding nperat-rs and a welding inspector, These discussions revealed
the frllawing information, The welding operator attempted to return

the weld v ds to the aven at the bepinning of his lunch period, lle
faund the aven locked, however, and the welding inspector was not
available ta unloek it, The welding operstor, reportedly, then returned
the unused rnds to the welding arca, & distance of approximately 150
fecet, The rods were, reportedly, returncd to the weldiup inspector
alter the luneh period, Subsequent inspection of the Imldiug oven
revealed that it contained several open cans of type E7018 electivodes,
At this time the holding oven was observed to be quite hot to the

taueh of ti'e hand, Mr, Mendez sliowed our inspector records of weld

rod issuance, which showed that the clectrodes in question had been
issued to a welding operator at 10:00 a,m, that day ond returned to

the oven at approximately 1:00 p,m, From these records it was determined
that the rods had not been exposed for a period of time in excess of
thet permitted (4 lours) by the DM procedures, Doth Messrs, Brady ond
Mendez stated, however, that there had been a violation of the procedures
which require that weld rods be returned to the holding oven wien not

in use, and that rods not he left in the welding area unattended,

Mr, Bussolini showed tlie inspector the results of QC sudits conducted
n{ the PDM welding area during ecach of the three weeks prior to the
current inspection, Neither of these oudits had revesled defliciencices,
When asked if observations such as that made by our inspector would
liave been identified as a deliciency, Mr, Dussolini said yes, At the
time ~f the Monagement Interview, i, Richards stated that the QC
sudits by PG&E were to bLe inecreased from once weekly to twice weekly,
This f{requency of audit is to continue until PO&E is satisfied that

the use and care of weld c¢lectrodes is satisfactory, Mr, Richerds

#lsn stated that thermometers were to be placed in the weld rod holding
avens,
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( APPENDIX A

. PACIFIC GAS AI) ELIC.RIG COIMAY
. DIABLO CAiYO! 8178
QUALITY ASCURANCE EIGILEIRS 2UDIT

CONCRITE: MATERINLG, MIXING AND FLACEMENT

1.0 APPLICETICK

Thie plen is evplied to 21l concrete work vrovided under Specificetisn
No. 8831, includirg the rescisr conteinven’ end sther eriticel pridery

eystem suroori giructures, which must be of specified Righ quelity,
2.0 REFE"’CES

@.1 Soecificationg, Drevirzs, Codes, Repiletinns

Quality sontrol of conarete work is tesed on epnlicetisn of tre

following criterie.

Snece
) 8831
Docurant Title Authority "Ssurte  Reference
e S —— —
8811 Seecilication f2r Construstion of PCLE .
Buildings #nd Releted Structures
Sectinn 2 - Porus Section 2
Sectisn § - Concrete Section §
Ingpectors Instructisns for Opers- PGLE -
ting Concrete Leburatory
Inscectors Instructions fir Plece- PCLE -
seat of Concrete
Quelit)y Ascsursnce Meprua) CF2 -
884g Snecificrtions far Concrete PGLE Section §
teh Fleat pere, 6.M)
BICT 215 Fecormeonded Practice far Tyrtuse ACI Sectinn &
tivw of Corrressinn Test Parylts of pere. 4.2
leld Cancrele
ACT 30!  Srecifice*inng for Sompastyrat ACY Sectior 5
Corerete for Juildirge vere. L.}

QB2 (19-1-69) APPENDIX A



| ‘ : TITLE MATERIALS, WII'G AND FL2CENT OF COLCINTE Poge 2 2 %
| “ b QUALY LY I‘?S( LCE ENGINZEFS AUDIT (
| Spec
8831
Dacurent Title Authority/Source Referer-e
ACI €13 PReconmended Practice for Selecting ACI Section §
f Proportinns of Concrete
ceg Test for Unit Welight of Aggregate ASTM™ Section §
1 : ' pere. 5.L
ok} Specificetion for Concrete Agsre- ST Section §
gates pere. 2.3k
C39 Test for Conoressive Strength of AST™ Section §
Concrete Cylinders
cho Test for Inorgenic Impurities in ASTM Section §
| Sanis for Concreie pere. 2.3%)
; Cu2 Obteining end Testing Drilled Cores AST™ Section ¢
| end Sewed EBeams of Concrete pera. 5.%2
| c87 Test for Effect of Orgenic Tmouri- ASTH Seetian §
] ties in Fine Aggregete on Strength pers. 5.t
of Morter .
| cE3 Test for Soundress of Aggregetes by ASTH Section ¢
| use of Sodium Sulfete or Megnesium pera, 2.:%¢
‘ Sulfete
} col Specificetion for Reedy.!lixed Concrete  ASTM Section 3
| vere, £.1
. G0 Test for Comoressive Strensth of ASTM Section §
Hydraulic Cemen: Mortars pers. 5.211
cl1k Chemical Anelysis of Hydrsulie ASTH Sect.on
- Cement pera. 5.2
€117 Test for Materisls Finer Then AST™ Bect! n ¢
Ko, 200 Sieve in Minere) Aggrezstes pers. °.L
by Weshing
c123 Test for Lightweight Fieces in AST™ Section §
Ageregnte pera. 5.k
‘ €125 Definition »f Terms Releting to ASTH Section ¢
’ Concrete RAgrregoies
‘ c127 Test for Specific Crevisy erd ASTH Section ¢
| Absorption of Cazrse Aggrecee pere, 2.°02
cr2? Test for Staaific Grevits gra AST: Section *
Absarption of Fine Pgrrizete pere. 5.

QE=2 (17-1-£39)

SR g sl R
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\ QUAI ITt }SS o EHQLIEERS AUDIT ( -
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. 31
Document Title Authority/Source Reference
C131 Test for Resistence ¢o5 Abrasisn of ASTM Section §
Smell Size Coerse Aggregete by use pere, 2,36)
of the L>s Angeles llachine
C13% Test for Sieve or Screen Analysis ASTH Section §
of Fine ard Coerse Aggregetes pere. 5.k
Ci1k2 Test for Frieble Particles in ASTH Section §
Aggregates pera. 5.4
c143 Test for Slump of Portlend ASTH Section §
Cement Concrete pere. 5.3
C150 Specificetion for Portland Cerent ASTH Section §
pere. 5.21
C151 Test for Autacleve Expension of ASTH Section S
Portlend Cement pere. 5.213
€173 Test for Air Content of Freshly ASTH Section $
Mixed Concrete by the Volumetrie pere. 2.51
Method
C190 Test for Tensile Strength of ASTH Section §
Eydreulic Cement Marters
cial Test for Time of Setting of ASTM Section §
Bydreulic Cement by Vicet Needle pere. 5.21%
ciez Meking end Curing Concrete Com. ASTM Section §
pression end Flexure Test Speciren pere. L.7
in the labdorstory
Cczok Test for Fineness of Portlend AST™ Sectian S
Cezent by Air Permesbility pere, 5.215
Apperstus
c23) Test for Alr Content of Freshly ASTH Section §
Mixed Concrete by the Pressure pere. 2.51
Method
€235 Test for Scratch Ferdness of Cosrse ST Section $
Pggregete Perticles pare, 5.4
c2€n Specification far Ar Fatrainirg AST! Sectian S
Mrixtures for Concrete pere. 2.5
Ce3) Recornende] Prectice far Petrs. ASTH S2ction §
greshic Examinetion of Aggregrtes vares. 5.4

for Concrese
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Sper
8531

Docurent Title Authority/Source Reference

€309 Specificetion for Liquid lembranc. ASTH Section §

Forming Compounds for Curing Con- pera. 12??2

crete

C360 Test for Bel) Penetration in ' Sectin
Fresh Portland Cement Concrete

cLah Specificetion for Chemicel Ad.
pixture for Concrete

c618 Fly Ash end Rew or Celcimad Section §
Natursl P0330/ane for use in pere, 2.22
Portlend Cerent Concrete

Celif. Send Equivelent Test Method Celif. Div, Section S
eL7 Fighvays pera, 2.353

Celif. Clesnness Value Test Meithod . Celif. Div, of Section §
227-B Righweys pere. 2, 36L

CRD-C572 Polyvinyl Webter Stous ‘ US Arey Corps Section §
. of Engineers pera. 14.2

Genere) Industry Sefety Orders Stete of Celif, Cenerel
. ctmd ‘t ions
pera. 7.2

As Constructi-n Drevings PGLE Section 1
Iesued pers. 15.0

As Shop Drewings Contrector Section 1
Tesued pere. 8.0

3.0 ATTACEZNTS

3.1 Check Lists

Check lists, es stieched, ere listed Yelow:
Check Ls:t'l « Receiving and Storage
Check List B - Boteh Plant
Check List C - Plecing and Finishing

Check 1ist D - Leboretory

W2 (10-1-69)




CAINLE MTERIALS, RIFI'S £5D PLACENENT OF CONCRETE Pege 5 of 5
QuALITY 2ssU{ CE EIGIIEERS AUDIZ (

Note to the Ouelity Assursnce Enginecr
|
Tne check lists are guldes designed to essist the GLY Quslity Assurence

Engineer in monitoring the activities of the supplier/contrectsr. Sur-
veillence shiould be besed on the 'cquirements of the contrect docurents

vhich epecify the eonliceble technice)l end regulatory criteris.

To echieve uniform understending of word meenings used in the Check List,

the folloving definitions will apply for ections svecified,

Exenine - An ection of reviewing saome form of papsriusrk such

es certificete of inspectiiosn, lebsretory test result or

moterial certificetinn,

Observe - The continuous vresence of 8 PGLE representetive
through ell pheses of o single onerstian 45 visuslly con-
firm messurerents, resdings, recordings, methad, eracedures,

or processes being performed by & sunplier/contrectsr,

Insnect - The ectusl perfortence by e PGLE rerresentative

of meesuring, gruging, testing, or similer operstion ¢

deternine o charscteristie,

Verifv - The ectisn of o FGIE re*reseuta ive b observetion,

insvection, or ¢ cambination of both.

v iessiflcatinn of word meenings ebove shall in no wey resirict the
PGLY representative from nerfarming siher recsonsble surveillance he shall

decn recestery for the equivrent/reteriel,

W2 (10-2-69)
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QUALITY ASSURANCE AUDIT CHOCK SHEET FOR RECZIVING,

INSPECTION AND STOR:GE CF C°HCRET/ MATISIALS

On each of the following items, verify that:

A3

AL

A5

The Contractor's aporoved receiving inspection and

storage procedures are being implemented satisfact rily,

The cement mill test results have been checked to see
that they meet the specification requirerents and then

signed by a CFA and a FC4E representative,

The cement, pozzolan, a:sregates, air entreining agent,
vater reducing agent, end reterders, meet the require-
ments of 2,0 "Materiel For Concrete™ in section 5 of

spec, 8331, Also, that each has been approved ty
Constructor, That a certificate of complisnce with
appropriate ASTM stendards eccompanies each load of

pozzolan, air entraining agent, wvater reducing agent,

and retarders delivered to the project.

The aggregate reports from the quarry have been cheched
for compliance to the specificetion requirements and

have beecn signed by a GFA and POAE representative,

The Contractor is sending coples of all quelity
assurance reports to FG4L Resident Engineer,

Check List A
Page 1 of 1
Date

Jes No  Name

() ()

() ()

() ()

() ()

() ()




B.1

B,2

B.3

B.4

B.5

B.6

B.7

B.9

B.10

F.11

F.12

U

On eech of the following items, verify that:

The Contractor's avoroved quality sssurance srocedures
are being implemented satisfactorily,

Cement from different cement plent silos are not mixed
in concrete plant silos,

Cement and pozzolan are not nlaced inm bateh plant siles
until accented by Constructor.

All sggregates ere dried or drained at time of batehing
to cbtain a stable moisture content per paragrach 6,3
in section 5§ of Spee, 8831,

Contractor does not mix any concrete until prior &p-

proval of the proportions and ingredients hes been
obtained from the Construector.

All concrete material is measured for each bateh by
direct wvelghing,

The weight and liquid measuring equipnent is opersting

and the print-out tape is recording vhat really goes
into esch bater,

Manual additions to the concrete bateh are being noted
on the print-cut tape,

A copy of comcrete bateh print-out tave is being sent

vith the concrete load to the sour site,

A eopy of the concrete bateh print-out tape is on file
in the Contractor's office,

Prior to "start up" all weighing and measuring equip.
ment is tested, sealed and sertified by local suthori-

tics, and that the certificate(s) hive been transmitted
to Constructor,

The wveekly check of veighing equioment by atsolute
veight hae been made, Record varietions betveen
velghing equipment and stendard veights and verify
that the percentaze of variation i{s within the
tolerences epecified in pare, 6,42 of Spec, 8831,

Check List B

Page 1 of 2

Date
Tes Mo Nage
() ()
() ()
() ()
() ()
() ()
() ()
() ()
() ()
() ()
() ()
() ()




( ( Check List B

Page 2 of 2
QONCRETZ BATCH PLANY (Continued)
Date
Jes o Name
B.13 Concrete is mixed until there i{s a uniform distribution
of material, and for & period of not less than 14 minutes
after all ingredients are in the drum, or for the number
of revolutions s ecified by the menufacturer, () ()
B.l4 The mixer is completely discharged and that it {s kept
clean and in good working order, () ()
B.15 Tempereture, slump, vercent air entrained end eylinder
sexples are being taken at the rate of one set ner 100
cudbie yards, For placements less than 100 cubie yards,
one set shall be taken, () ()
B.1€ The Contrector has documented all quality essurence
activities, () ()




C.1

C.2

C.t

C.5

C.6

c.8

C.9

c.10

c.11

C.12

- -
T

¢ (

QUALITY ASSURANCE CHMTCK SHE®T FOR PLACING AND
FINISRING QF CONC-:1E

!

Check List C
Page 1 of 3

Date

-

On each of the following items, verify that: Yes No Neme

The Contractor's epproved quality assurence procedures

are deing implemented satisfactorily, () ()

The Contrector's foreman end the PGAE inspector are
present as the 1ift {s being placed, ()

The 1ift has been checked against the latest revision
of the drawing. ()

Prior to placing concrete the line and grade have
been checked and adequate equipment such as vitrators,
chutes, buckets, ¢ranes and conveyors are aveilable, ()

Pricr to placing concrete, forrs end reinforce-ent sre
free of hardened concrete, dirt, chips, sawvdus ', frost

’

and ice, and other foreign matter, ()

Surfaces of hardened eoncrete against which mew concrete
is to be pleced, have been mede roigh with cosrse acgre=
gate exposed, and that such surfaces have been thoroughly

clesred of all lcose acgregate, foreign matter, and
leitence that would impair tond, ()

Iznedietely prior to placing the mext 1ift of conerete,

the surfee of the hardened concrete has been vetted

end given a 4 inch coat of tonding rorter on all horie

sontal joints, and that vertical Joints ere wvetted and
slushed with a coat of neat cerent grout, ()

Temperature for classes of concrete at a time of placing
meets the requirements of pera. 7,3 in Spee, 2331, ()

Prior to plecing concrete, Contractor hes installed,
secured, accuretely located, end firaly enchored in

place vith templates, all itens to be embedded in or
extended throvgh concrete, ()

Flacezent of concrete does not commence until Constructor's
epprovel has been obtained, ()

Gonerete is placed vithin 45 minutes after introdustion
of vater to the mix, and that concrete vhick shows
evidence of iritiel set prior % placerent is discarded, ()

Concreting is carried on es a continuous erersticn

vithout planes on separation until the epzreved pour
unit is ecmpleted, : ()

(114-49)

()

()

()

()

()

()

()

()

()

()

()




CHETE (Continued)

€.13

€.14

C.15

C.16é

C.17

C.18

C.19

.20

c.21
C.22

C. 2’

Cheek List ¢
Page 2 of 3

Date

Jes No Name

Concrete from transit mixers is not discharced
directly from the mixer into the forus unless speci-
fically allowed bty Conmstructer, ()

Concrete is placed in & manner that will prevent the
segregation of material and displacezent of
reinforcement, ()

When plecing operations involve dropping of concrete
5 feet or more, concrete is derosited through pipes,
chutes, or vlephant trunks, ()

Concrete is worked into all places around reinforce=ent,
into all corners and recesses and is thoroughly compact
vith all voids filled, ()

The tye and design of vitretors has teen approved by
Constructor, ()

The intensity of vitretion visibly aff.cts » pass of
ccnerete of one inch slump over a redius of at lesst
12 inches, ()

Vibrator methods of use meet with Constructor's
epproval, ()

Construeticn joints occur only where shown on dravings,
end that vertical joints are steggered by at least
3 inches, ( )

PGIE conerete placement form C-18 is being filled out, ()

Finel clearance for placerent has been given by Construc-
tor and the Contrectors Placement Card has been signed bty
Contraetor and FULT inspector, After placement is complete,
the Flacement Card is signed by the Contractor, ()

Concrete surfeces do not contain voids or streta of
segregated, porous concrete, honeyconb, or frectures,

Exposed surfaces are free from fins, projecticns, ex.

cessive azounts of eir bubble, laitance, erazing, and

other defects. ()

Unformed surfeces are compected, struckeoff to grade
and vood floeted to an even dense surfece, ()

All unsound and demaged concrete has been ehirped to
8 depth of three inches or more, ard the exesvated
ares is undercut slightly to rake vateh secure, ()

T2 (11e4+49)

()

()

()

()

()

()

()

()

()

()

()




C.27

C.28

€.29

( \ Check List C

Page 3 of 3
CUCRITE (Continued)
Date
Ies No Neme

Cavities are f.lled vith mortar or concrete, as
directed, which shall be deposited in thin layers
not more than one inch in thickness. () ()
All petches are thoroughly bonded, free frem
shrinksge, crecks, and other defects, () () ..
Concrete is maintained in a moist econdition for a
minizum of seven days, commencing as soon as possidle
after concrete is placed, () ()
Uncured concrete is protected azainst injury due %o |
edverse veather conditions, () ()
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APPENDIX B
- Faelfie Go3 and Fleetric Comviay
Disble Canyoa iite
elity Assurance ‘nplmeers Audit
Reinforcing Steel: RN-oceiving and Slorage, Flacerent and Testing ‘
Audit late: |
1.0 Reeeiving Inspection and Storage of Reinforcing Stesl Yes  lig Inspection
On cach of the following iters3, cheek thet:
1.1 Contractor's receiving inspeetion end storage
procecures are being implemented satisf'-;:',orily. —— b
1.2 Contractor ie assuring that ell stecl received
frow the manufscturcr or fabrieator is tapged/
rarked/identified by heat number, size, prade,
origin, dahs samm L S
1,3 Any untaggped bundles received at site are not
used until identified and retagged, e e
1,7 Contractor's 3hop Juility Contrsl decuncnts,
foras Ri=€ and Do) have been pecelved and
are on file for each hest,
— o— ——
1.5 Contrector's received docurents, for—s CE
1608, XXe2 and shop dravings detalling heat
nuzters hive been receivod 274 are on file far
each shizrent received, . JE =
1,€ S3pliee slesves, exotheric sosder and grepaits |
polis for Cadweld splices, are st2783 1m 2 |
1
prover raaner, A« N
1,7 A1l material s inspocted for elesnliress ts °
stealards estatlished oy Construetor,

- in -
!2.3 reaw,
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3.0

2,1

2,2

2,3

2.4

2,7

2,8

‘nﬂ .:‘}\ S "‘“!:

sention and Placessns of . 'eln’o-c‘r' Steel

% eveh of the follew.ng dtexs, chack thaty

Certrastors uallity

Assurance organi-ation is adeguats

¢

for perforalng «erk es set forth in the . uality Assurance

Pn:r* e

Centractor's qualiy’ essurance perconnel are observing

72 choekirn® that
and szecificuticns,

Al exfwaiding

pe-sonrel have boom qualified by Cadweld mesufacturer's

rezreseniati' ¢ and Contractor's forn 8 is on file for

each welder,

all werk is in eccordanco with dravings

rroceiures, operators and inspecticn

All tutt and lop welding operations ere carried cus

in conflc. annce with
ard A43D 12,1,

Comtracter's fnsp-

Flacensnt of reinforeing stesl is teing earvled out in

ssction 4 of Specification 8331

tor ie visually inspecting every weld,

aceordance with the srproved drawings, and specifications

wvith recard to materisl, bar size, conliguration, n.sber

of dars, sracin:, end splielng,
Coniracicr's Verisilon end Deviation Feports, are on

file for 21l variaticns a=d devietions froa drevicsss

ard apecificstions,

F? eed relnlorelng steel is free froa dust, looss rust,

seals, eonerete, oll, gresse

wieh eould gdveras

er any oth
3y affess o

* saterial

tend with eoncrets,

£ FIOZET u39 and 33 e

Jor
Jes le  Inapagtien
—————
l
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Is3 18 Inspactisn
2,10 %ontractorts form | ne ig ! use and
.

is on file for all s cach

working day,

3.0 stin~ n 8
On each of the following items, check that:

3.1 Contractsr prepares the proper nusber of test
splices in accord~nee with paragraphs 4.342, 44244

and 4.43 in Section 4 of Specificstion 8831,

3.2 Sister splices are Yeing performed in the sare
position and at the serme time and with identical
heat: as the production splices of the erew being

testad,

3.3 Additional random splices are reroved from the Job
for tosting in accordarce with paregracsh 4.6 in

Sectisn 4 of Specification 8331,

3.4 Contractor documcnts the testing of 2all test
specirens by Constructor's test laboratory at the
site, and conles of constructor's form 206 are on

file for all specinens tested,

3.5 In the event a Undweld splice fails the tensile test,
Condrzctor has the specicen exa=ined and corrective

actisn 43 taken bosesd 21 the rezults of th

hi3 exaniration,

'S4

Refer puregraph 4,252 in 3pecificatisn 3331,

3.6 Contrsctor rocords the locstion of all test splices

(both siszir and cut-ous splicss,)

fudis Remaris:

T T —— ————— — . ——— W w——

. —— — - ——— — —

ai+) (12.<3)







