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MEFIRANDUM FOR: Robert L. Tedesco, Assistent Director 3 (f
for Licensing :

Oivision of Licensing

FROM: James P. Knight, Assistant Director
.. for Components &nd Structures Engineering
Division of Engineering

SUBJE

L

T: OYHID/G THREADEAR SYSTEM FOR SPLICING OF REINFORCING
STEEL LARS = NINE WILE PCINT 2

Plant Name: Nine Mile Point 2

pocket ho.: 50-410

Licensing Stage: Post CP

Fesporsitle Branch: Licensing Branch 1

Responsidle Project Menager: Kenneth L, Kiper

Descripeion of Task: Review of DYNIDAG ThreaZsar System for Splicing
of Stee) Bars

Review Status: Completed

Reference: 1. Meeting between NRC staff and representatives of Niagara
lMohawk Power Corporation (N'PL), Stone & Webster, and
Oyckerhoff & Widrann, Inc.

¢, Letter from Donald P. Dise of NMPC to B. J. Youngblood
of NRC, dated March 1B, 1081,

Besed on the discussions in the edove refersnced meeting &¢ad the review
of the information provided by ths applicant in subsequent letter
(Reference 2), we find the conditional use of DYWIDAG threadbar system
for splicing of reinforcing steel) bars acceptedle. The conditions and
liritetions on the use of this system were diccussed in the meeting and
the applicant has made a comnitment to comply with them in Reference 2.
These conditions and 1imitations are as follows:

1. Compliance with the applicable provisicns of Section 111, Division 2
of ASME Boiler and Pressure Vessel Code, 1980 Edition, incluaing the
Sunmer 1980 addenda; :

2. Compliance with the applicable provisicns of Section 7.5 and 7.6 of
ACl 348-76 Code, "Code Requirements for Nuclear Safety Related
Concrete Structures”,
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Additionally, unstegnered applicatfons are subject to the limitations
and conditions described below:

1. Compliance with the above referenced codes,

2, Limited to bar sizes #6 thru 1]

3. Livited to doweling ot Junctions between secondary containmert wall
ano slabs of reactor buflding,

We find that the statistica) summarfes of strafn dats for har sizes

#6 thru #)) at the stratn levels corresponding to 50% and 901 of yleld

stress are ¢(cceptadle,

The applicant has also provided some typical
calculations fndicating that the stress Yevels under al) applicable
Yoad combinations are below 50% of the specified yfeld stress of the

bar at the Yoce., . ons {ndicated in {tem 3 above, In addition, the

criterfon proposed by the applicant, for mintmum clear distance between
paralle) splices, s also acceptadble.

We have reconsfcered our requirement reparding tensile test data for
group of unstaggered spliced bars because of the applicants modified

request of Yi{mited use and the technical arguments (including an-
alytically simulated data on group behavior) presented {n the meeting,
Considering the stress levels and stress-strain curves provided by the

spplicant, we have determined that at Yow stress levels there {s no
sfignificant difference between unspliced and spliced bar,

Ne suqgest

that for this application the requirement of the tens{le test data be

waived,

Thus, we recommend to approve the use of this gystem at Hine Mile
Point 2 subject to above conditions without any further requirements,

During our discussions at the meeting we also learned that the
reinforcement requirements at the locatfon fndi{cated earlfer were

based on the use of Grade 40 bars,
use Grade 60 threan hars for this eapplication,

However, the applicant plans to
The use of the

same amount of refnforcement of higher strenngth may necessitate
the rechecking of the refnforcement ratio requirements of Section

10.3 of AC1 318-77 Code,

¢¢: R, Yollmer
F. Schauer

The applicant should be directed to carry
out such an evaluatfon and provide the documentation for our review,

James P, Knight, Assistant Director

for Components and Structures Engincering

Divisfon of Engineering

B, Youngdlood
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DYOKERHEIFF & WIDMANN, NG,

1.

INSTALLATION PROCEDURE FOR THE
DYWIDAG THREADBAR REINFORCING STEEL SYSTEM

-

A
. ¥y

Genera. Regquirements

b REREL R - e '

Upon receiving, threadbars and accessories shell be checked for proper

size &nd material identification. Couplers end nuts es well as all equipment
shell be stored in a clean, dry erea protected from rain, snow, standing
ground water and dirt, Reinforcing steel threadbars end plates may be
stored outside on wooden blocking to prevent contact with stending ground

water. For prolonged storage the threadbar bundles and/or plates shall be
covered with plestic or terpaulin canves.

Before starting fabrication of the threedbars and spiice installation the
person or persons in charge for these operations shall make themselves
femiliar with the instructions given in this chapter and eny epplicable
supplementary instruction and shell advise their personnel accordingly.

A Field Supervisor of Dyckerhoff & Widmenn may be assigned to assist
that ell work is properly performed. A copy of these instructions and eny
supplementary instructions as well as a cescription and calibration charts
of the applicable equipment shall be kept on the jobsite,

Threadbar Febrication Procedure

In general DYWIDAG Threadbars cen be fabricated like any other type
of reinforeing steel bar conforming to the ASTM Specification A 615
eccording to regular fabrication instructions es, for example, the CRSI
Menual of Standard Practice. However, for bar ends to be spliced with
a threaded coupler special instructions apply as follows:

Bending:  The spliced ends of curved bars heve to be straight and shall
not be bent. The length of the straight section on the spliced bar end
shall be at least equal to the length of the coupler plus the lock nut, if
used, as designated for that size and grade of threadbar.

i L)1¢
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: Qggi_y;_ Zar ends shall be cut nominelly squere. The deviation of,ihe

plene of the cut surfece from “"square" shell not exceed 1/8 inch. DYWIDAG
reinforeing steel threacbar may be cut by abresive wheel, bend saw or by
exygen toreh, Burrs at the cut ends mey be removed by grinding as needed
to ellow engagement of the coupler and/or nut. The thread deformations on
the bar shall not be damaged during cutting &nd grinding. Demeges to the
first rid deformation next 1o the bar end are geeeptable as it has to transfer
only & smell residual portion of the working load.

For splices in compression without lock nuts, saw cutting is required. The

deviation of the cut end from a 90 degree angle to the bar axis may not
be more than 1 1/2 degrée. ™~ '“ * :

Contrel for Bar Threed Acceptability

On bar ends to be spliced the bar thread acceptebility shall be verified. -
One criterion for an eccepteble thread is thet & standerd coupler designated
for thet bar size and grade of steel cen be screwed on the bar end. This
test coupler is selected from a Jot of regular ecouplers such thet its inner
diameter will be one of the lowest in the lot. Ore test coupler shall not be
usec for more than 200 threadability tests. In case the bar fails the test,
it shall be rejected for use in combination with couplers.

The second criterion for an accepteble thread is sufficient rib height, that
is a sulficient diameter of the bar measured ecross the top of the ribs.
A "No Go" geuge in the form of a "U" sheped piece of steel for the
desigrated bar size and grade of steel shell be used for this dimensional
check. In cese this "U" shaped template cen be fitted over the bar across

the top of the ribs, the bar shell be rejected for use in combination with
eoupiers.

Bers feiling to meet either one or both of the eriteria described above may
still be used es regular reinforcing bar, however, not in combination with
couplers. They shall be specially marked with & teg: "Not for splieing®,

The thread acceptebility tests will be performed on both ends of the first

10 bars of & lot or heat. In case they &ll pass the tests it will be sufficient
to check 20 % of the rest of the bar ends with the "U" shaped No Go gauge
only. When one bar is encountered that evidences a too small diameter seross
the top of the ribs, 100 % of the lot shall be checked with the "U" shaped
gauge.
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4. pg;gﬁicl of Couplers end Nuts

.
o . ey

Couplers, nuts and plates have been subject to quality control elready before
shipping to the jobsite. At his discretion, the Inspector may cheek 4t random
if the outside dimensions are within the specified tolerances. Ends of nuts
end couplers may be checked for squareness. A Go-No Go gauge may be used
to control et rendom the inside diameter of nuts and couplers.

§. Splicing Procedure =~~~ T T T

Cleening: The bar ends to be engaged in couplers and/or nuts shall be
cleened, using rags or wire brushes, from loose rust and scale to the extent
necessary to screw & coupler or nut onto the bar, As long as the bar ends

ere threadable surfece rust, any paint, dust or moisture will not affect the

performance of the splice.

Marking:  The ends of threadbars to be spliced shall be merked by painting
or oiher suitable marker in such a way as to clearly demonstrate that the
coupler is engeged for an equal length on both bar ends.

For splices without lock nuts the paint marks shell be epplied at & distance
from the bar and equal to cne half inch plus halfl the length of the coupler
es designated for that size and that grade of threadbar.

For splices with lock nuts the paint marks sha!l be applied st & distance
from the bar end equal to one half inch plus half the length of the coupler
plus the length of the lack nut, both as designated for that size and that
grade of threadbar.

The paint mark shall be 1/8 to 1/4 inch wide and mey be epplied using a
template for foolproof marking., The length of the peint mark shall be such
thet it will be clearly visible and accessible for measuring after torquing,
but et Jeast equal to one third of the bar circumference. The paint mark
snall be applied with @ ¥ 1/8 inch tolerance. All measurements shall epply
to the center of the paint mark. A type of paint resistant to abrasions and
water shall be used. If, by accident, paint marks were applied wrong, they
shall be removed completely to avoid mistekes later during essembly.

Splicing: &) Splices without lock nuts:  The marked bar ends shall be
engaged in the coupler Tor a length equal to hall the coupler
length with a tolerance of 2 1/2 inch and until the engaged
bar ends are butted. This may be eccomplished either by
threading both bar ends into the coupler for half the coupler
length, or by first screwing the coupler for its entire length
onto one bar end, butting the two bar ends together end then
threeding the coupler back onto the adjoining bar for a length
equal to helf the coupler length,
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¢ marked bar encs Tar enough to allow engagement of the
coupler. The bar ends then shall be threaded into the couplers
for a length equal to helf the coupler length with a tolerance
of 2 1/2 inch end until the two bar ends are butted. This may
be eccomplished either by threading both bar ends info the
coupler for half the coupler length, or by first screwing the
coupler for its entire length onto one bar end, butting the two |
ber ends together aina then threeding the coupler back onto the |
adjoining bar fer a length equal to half the coupler length, Once
the coupler is correctly engeged on both bar ends the loek nuts
ere tighte.ed against each side of the coupler.

b) Splices with lock nuts:  The look nuts shzll be threaded onto
|
l
|
|

Igiguing: The slack between the two spliced bars within the coupler shall be
removed by torquing. Torquing is also required for locking the coupler in
position to prevent lowsening of the splice. )

If lock nuts are used they shall be torqued ageinst the coupler with the eamount
of terque designated for that size and that grede of threadbar. The torque

may be applied 10 one nut at & time, or to both nuts at the same time. if

no lock nuts are used the two bars shall be torqued against each other with
the emount of torque designated for thet size &nd that grade of thresdbar.

Torgue reguirements for DYWIDAG Threacbar Solices:

Bar Torque

Designation | Moment

(ft 1bs)
6 300
7 400
8 500
¢ 600
10 800
11 1500
14 3000
18 6500
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The torque moment shall be applied with a calibreted torque wrench,of
suffic’ent capecity or with a special hydreulie torque tool. The torque
wrench either may have e dial indicating *ie epplied emount of torque,

or may be of the type where en audible c.ek indicates that the preset
required torque has been reached, or it may be of another type that can
reliebly control the amount of torque introduced into the splice, Fof the
hydreulic torque tool a pressure geuge will indicate the amount of torque
introduced. A celibration chart shall accompany the equipment relating the
Eéuge pressure 1o the torque output including range of tolerances. The
Cperating instructions for the torque tool shall be followed.

The torque designated for & bar size_and grade of steel shall be applied
with & tolerance of minus 0 9% end plus 40 %.

Finel Splice Examination:

The ccriect engagement of the bar ends in the coupler shall be checked
by meesuring the distance of the color mark to the adjacent fzce of the
coupler or loek nut, if used. The bar ends are sufficiently engzged when
the {ull wicth of the paint merk is visible and/or the distence of the center

ol the peint merk from the face of the coupler, or lock nut if used, does
not exceed 3/4 inch .

The emount of torque may be checked by reapplying the turque tool or
wrench.
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Compenents of the Dywicag Tareadbar
reinforcing system are manu'actured in the
United States exclusively by Dyckerhoff &
Wigmann, ' ¢

Grade 60 Dywidag Threzdbar reinforcing
siee! is available in sizes in =6 through #18
D,wigzg Threadbars conform 10 the
requirements of ASTM 4 €15-75 except in
markings, Dywidag reinforcing steel has a
Cor LinUoLS rolies-in patiern of threadlixe
celormations along its entire length. .= ~ -

WMore curable than machined threads, the
deformations allow nuts ang couplers to
ihread onio the ihreadbar &t any point along
s length. Dywidag Threacoars may be
shipped 10 the job site in 40 {oot or 60 foot
mill lengihs or febricated 1 specifications.

nuls and couplers cevelop
guaranteed yielg s'.rengzh of
) Threacbar, Slippage of the
LywicaQ coupler under st'ess is controlied
) pposing threasbars together
r ck nuts or hex nuts. The
{he 10rque reduired varies with
siip angd threadbar size.

The Dywidag Trreacuar reinforcing system
cliers & simple, reliable an¢ economical
splice. A Dywiceg sp iCe reguires less crane
time and less labor time for assembly than
is required for welded or swaged splices.

-

Unlike some splices, the Dywidag splice %
may be inslalled in adverse weather

conditions and does net creete a fire hazarce,

As opposing threacbars need only be

chalk marked before assembly 10 essure

proper engagement, supervision and quality
control requirtements &re minimized.

Coupler

When opposing thréedbars are torqued
together, the Dywicag coupler may be used
without nuts. The splice will develop @ 75 ksi
iension siress or & 80 ksi compression
stregs in the Dywiceg Threadbars.

Coupler with Hex Nuts

When opposing threadbars are™not torqued
together, hex nuis may be used with the
Oywidag coupler, The splice will develop & 75
Ks' lension stress or a 75 ksl compression
stress in the Dywidep Threadbars

Coupler with Lock Nuts

When opposing threadbars are not torqued @
together, lock rn.ts r*a) be used with the
Oywicag coupler. The splice will gevelop a

75 ksl tension si‘ess or & 37.5 ksi compression
siress in the Dywicag Threacbars.

Properly sawed or sheared,

Oywideg Threzgnars go not require end
preparation except where the coupler is
utilized without nuts as a splice carrying both
compression a'v::‘ tension stresses.

Plate Anchorage
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Lock Nuts
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