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Attached for your review is draft of FM 5.4 a.nd its exhibits. If you have any questions, please contact me or

Craig Miller.
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Charles Williams
919-516-7417
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file attachments. Check your e-mail security settings to determine how attachments are handled.
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form FP4

PITTSBURGH TESTING LABORATORY

EETABLISHED 108}

PITTSBURGH, PA.

A A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSILVES. ALL NIPORTS

ARE BUBMITIED A8 THE CONFIOENTIAL PROPIRTY OF CLIEINTS. AND AUTNORIZATION

TOR PUBLIGCATION OF STATIMENTYS, CONCLUS'ONS OR EXTRACTS FASM OA REGAADING
OUR RCFOATS 19 RISEAVED PINDING OUR WIITIEN APPROVAL.

REPORT
of CONCRETE PLACEMENT
REPORTED TO:  FLORIDA POWER CORP,

SROJECTS; . CRYSTAL RIVER PLANT UNIT NO. 3

oncrete Supplier: West Coast Concrete, Inc.

Arch-Enginaer: Gilbert Assoc., Inc. Inspectory ‘/"‘% /fj‘ll""‘
General Contractor: J. A, Jones ~ e Vs iz

Location: POUR: 712 RB Date __2-16-73
SUSSRADE INSPECTION: NA
JOINT PREPARATION: oK

FORMS: REINFORCEMENTS EMBEDDED ITEMS: (List) V
Properly Costed Proper Clearance [X] ——0(onforma 1o drawings. .
v fom Holes Proper Support [
Seams Tight Clesn
Ctlean . No. Tie Rods OK
Proper Shoring & Supports % Location Tie Rods . __varied
Alignment :
EQUIPMENT:

No. & Size of Vibrators 8 10,500 Frocquency plus

Placement Equipment 2 - 6" Wiiteman Concrete Pumps

Tremie Pipes ~ Number NA Size _NA Location A

PLACEMENT: _
Consolidation Procedure Mo Viﬁration ‘ K
Grovted Yon : Time 9106 AM - 9150 AM _ Locstion .. HoCs Qomete dte
Concrete — Lift Depth______18"_max, - Directionof Pour __B to Wi Wto B

aemaaks: ___Rxceptions: None

om 2 - m m.:uty Records SBURGH TESTING LABORYTOR
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FPORMWORK
Genersal

ALl formwork shall be in u:cordanee with ”Recmma Practice ror
. Cmcrctc Fomort" ACY: 3&7-68. R

%:01.2

© o 3:00.3

0 3:02

. 3:02.1

. 3.:02.&

3:03

3:03.1

°3:03.2° °

S A pourod concute shall be fornod. inc.ludina the lldn of tooﬁm

and other portions of structures belov grade, except that rock cute
shall be used as forms for vertical surfaces as shown on the Drewings
and/or as directed by the ENGINEER. _ mth cutl shall not be .;nd u

: tom for vertical surfaces.

All exposed concrete edgu shn.n be cbaforod ‘l'ho uu of the ehhr
strip shall be 3/b inches unless ot.lnndu not.«l on the Dﬂm.np. S

ungeria.l
' Pom shall be wood or metal that are of -utﬂcuut ou’m anﬂ

rigidity, and have a surface suitable for the required finish. If

- wood is used to foria concrete tihat will ba expossd to view, it euu =

be made wvith at least 5/8 in. thick Douglas fir B/D “"Plyfora™ as
graded by D.F.P.A. Concrete that \dll be concealed from view may
also be formed vith 5/8 in. thick “Plyform," as sdove, or else shall
be formed with seasoned wood boards of not less then 1 ia. stock
thickiess. Boards shall be free from excessive varpage or other h—

' fects that would prevent tight Joints or affect the true um u\l

.lurrscn of the conc-ete.

An form lumber w be reund in vu-io\n pent of u.n eenﬂ.ruttu {
as long as it remains in good conditiom. ARSI

Netal forms shall be straight and "m froa u-mu‘n t&t mu bo o
apparent in the poured concrete. The forma eball be sccurately =

 assembled and fitted 30 that joints will be streight and mm

and so that adjoining surfaces will be nm

‘Forma shall be thoroughly >leaned after eech use, ead surfaces 1a

contact with ccencrete shall te contod with form oil which hae M
approved by the OWAER. »

Decign _
The design and eangincering of the formwork shall be the mmlb!uty

- of the CONTRACTOR. No shop or ﬂol dramings »tor foravork need be

submitted to the ENGINEER.

Centering ror beams and girders shall be so mwm that thay cen be. "

stripped vithout disturbing the intermediate Wtiu posts or sea -

be reahored in an accepubh manner.
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3:03.3 The ENGIREER shall be consulted regarding the cambering of beams and
slabs to compensate for ‘anticipated deflections in the forawork.
303b V .!:xcept. as noted hereinmer, formvork sluu_gewcmtmted soas to o
~ ensure that the concrete surfaces vill conform to the tolerances of T
TTUTTTTTACT 301-66.  The steel plate liner on the reactor building vhen used T
as a concrete form shall be braced and shored to ensure that the B
deflection does not exceed 1/4 in. for an arc length of 10 Tt of the
plate as installed.
3:04 Form Removal : o
/3:”03.1 The removal of formwork shall be in ;ccorance wvith the requxrmnu
of ACI 301-66.
3:0b.2 The folloving tnble shovs required ainimum st.ren;t.h- reqnirod bcfm
the forms are removed: A
» » lun; Stren‘th Min. Period -
Structural Classification Required - Psi _Days
Sides of footings, vells | 500 - 1
Sides of beams, girders, columns 71500 4 .3
~ Forms under floor siabs Co . 2000 T:
Centering under bdeams, girders, ‘
flat slubo : - 2500 - 10
3:04.3  The minimum time limits are average values based on 3000 psi cmem.
attaining streagth under normal Jobd conditions at a; te-perctm of
T0 degml F. . .
-3:Gb. L The time linits shall be increased for concrete having slower strangth
development due to lower temperatures or other conditions and may
be reduced for concrete developing strength more rnpid.l.y. all subject
to the approval of the ENGINEER. \
k:00 JOINTS
5:01 Construction Joints
5:01'.1 Joints not shown on the Dravings shall be made and locttid in sccord-

ance vith the requirements of ACI 301-66 and shall be approved in
wvriting by the ENGINEER. Construction Joint surfaces except as noted
otherwise hereinafter, shall be prepared for the placement of concrete
therecn by cleaning thoroughly vith wire brushes, wvater under pressure,
or other means to remove all coatings, stains, debris or other foreign

material.



5.4 Concrete Form Release Agent

Description:

Release agents are applied to the form contact surfaces to prevent bond and facilitate stripping. They may be applied to the form
before each use, at which time care must be exercised to prevent coating adjacent construction joint surfaces or reinforcing steel. A
good release agent shouid provide a clean and easy release without damage to either the concrete face or the form, while
contributing to the production of blemish free surface. It should have no adverse effect upon either the form or the concrete surface.
When applied improperly, form oil may prevent bond between the concrete and relnforcmg bars or weaken joints by preventing bond
of old to new concrete.

Data to be collected and Analyzed:

1. Review concrete placement specifications.
2. Review Quality Control (QC) specifications.
3. Review QC reports.

Verified Supporting Evidence: None

Verified Refuting Evidence: -

a. Project specifications (FM 5.4 Exhibit 1 — Specification SP-5618) require that forms are thoroughly cleaned after each use, and
surfaces in contact with concrete be coated with form oil which has been approved by the OWNER.

b. Project QC specifications (FM 5.4 Exhibit 2) included requirements for verifying form oiling and cleanliness of all surfaces prior to
concrete placement.

c. QC reports (representative example in FM 5.4 Exhibit 3) show that inspectors followed the established QC specifications and
monitored proper form coating.

d. Exhaustive review of Non-Conformance Reports (NCRs) found no evidence of improper application of form oil during the
construction of the containment building.

Conclusion:
Form release agents were applied properly and were not a contributing factor to the delamination.
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© PITTSBURGH TESTING LABORATORY

QUALITY CONTROL PROCEDURES
FOR PLACEMENT OF STRUCTURN. CONCRETE

| quaLTy couTioL PROCEOURE. W0, PTL-00

'SPECIFICATIONS H.ACEPENT OF STRUCTURAL m
GILBERT AgsgCG}gTES. me.

MAY, 1969

£ .
* COMPLETY REVISED - OCT., 1972

u. r th

dpproved by:____ _ B
~ Director - Gen.. Const. s

| cresaL RIVER - warw. 3|
© FLORIDA PONER CORPORATION | - - - -
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c.

.

‘ t., 1972
ge 4

Field Placement Inspection

‘.

Testing laboratory {nspectors shall perform the following
inspections and shall document this inspection on each
placement. (Sample inspection form attached.)

Formwork for cleanliness, tight joints, form oiling
and exposed edges chamfered.

b.

Reinforcement for cleanliness,| adequate securing and

c.

clearances to forms and subgrades. _

Construction joint surfaces except as noted otherwise
hereinafter shall be prepared for the placement of concrete
there on by cleaning thoroughly with wire brushes, water
under pressure, or by other means|to remove all coatings, |
stains, debris, or other foreign material.

Horizontal and vertical construction Jofnts in the
reactor building cylinderical shell below 250°'0 level
shall be prepared for receiving next pour by efther

sandblasting, air water 1et. bush hammering, or other
means to remove all coatings, stains, debris or other | .
foreign material. The hor{zontal joints shall be

f.

1.

dampened, then thoroughly covered with cement - sand
wmortar, of similar proportions in concrete, of

_approximately 1/2 inch thick and concrete placed before o

initial set of mortar. Vertical joints shall be
dampened before concreting. S

Construction joint surface in the Ring Girder and Dome - -

at and above 250'0 of the Reactor Bldg. are to be -~ .

prepared by sandblasting to produce a clean rough -
surface and the applying an evenly distributed film of
Colma Fix 8% adhesive. ‘

Conveyance equipment in accordance with ACI 30 Cﬁaptei- _ E
8 and ASTM C94. All transporting to point of deposit to =
be without segregation of concrete. T

Concrete deposited in horizontal layer not exceeding 18" - | _
avofding inclined joints with maximum free fall of 3 feet.
Each layer vibrated together. S -

Placfng of concrete shall not cause movement or damage to
embedded 1tems.

Concrete vibrated adequately and concrete of proper
workability to avoid seams or planes of weakness.

-




