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Every support inspected in the Grid shall be documented on
an HPF/SIWS form. The form shall be filled out as follows:

INSPECTED FROM

List the document which initiated the inspection.
I.E. "CI" C.0. #, etc. In the case of the Grid survey
enter "N/A".

RACEWAY I.D. & REMARKS

List one conduit and/or tray which is
mounted on the support noting whether it is:

(A). Vital

(B). Nen-Vital

(C). Non-Vital that cross over vitals -or-
(D). Non-Vital that requires Class I Supports

per the design Dwg.

If a conduit does not have an I.D. SPELL IT
OUT. I.E. "Unidentified 3/4" emt. conduit.

SUPPORT IDENTIFICATION ¢

This number will be the appropriate Grid number
followed by the sequential number of that part-
icular support in the Grid. I.E. "GE/GW-140-2-28"
where "GE/GW-140-2" is the Grid number, and this
support was the 28th support to be inspected in
the Grid.

DETAIL & REV,

Fill in the appropriate Detail number and current
revision, If the support is from a drawing other
than 050030, then that drawing must be listed.
I.E. 501879, Detail B.

UNIT ¢
Fill in I or 11I.
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~ DRAWING NUMBER, REV., AREA, ELEV.

Fill in the number of the drawing referenced on
the Grid drawing and the rest of the appropriate
information.

SUPPORT LOCATION

Please disregard this space on the SIWS as no location
diagram of the support in question will be made.

ATTRIBUTE ACPT REJ TAG#

For each of the attributes listed, either the inspect-
ors initials should be entered in the "ACPT" column
C‘. indicating that the current criteria for that item
has been met or else the letters A,B,C,D & ETC shall
be filled in the "Rej Tag #'" column indicating a

'E'l .!!’ discrepancy. 1If there is a discrepancy in more than
one attribute, each "Rej Tag #" should be a different
THE letter. Each attribute must be filled in with either
NOWARD 0. POLEY an initial, a letter or "MA". If any attribute is
COMPANY

rejected, then "Workmanship" must also be rejected
with a letter.

TAG ¢ DISCREPANCY DESCRIPTION TAG COORD.

For each attribute which has been rejected with a
letter, list that letter in the "Tag ¢" colum and
fill in a description of the rejected item in the
appropriate box. Refer to the attached list of stand-
ard wording to be used to explain discrepancies.

Leave the "Tag Coord" column blank unless the re-
Jected item might possibly be an "Accept as is"

FOR INFULATGE ORLY
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discrepancy, in which case enter "No tag" (See
attached explanation of "No tag" discrepancies).

CORRECTIVE ACTION TAREN

(A) 1If an item which was originally rejected is
corrected, the responsible production person
will enter the steps taken to correct the dis-
crepancy and the responsible foreman shall
initia . and date the corrective action entry.

If an origiially rejected item is an "Accept
as is" discrepancy, this will be determined
by a responsible engineering dept. person
who will then fill in "Accept as is" and
enter the number of the appropriate document
which justifies this acceptance.

. ACCEPT. & DATE

This colum will be signed and dated by the re-
sponsible QC inspector after:

Corrective action has been taken and, upon
reinspection, the originally discrepant item
is found to be Acceptable.

may be signed by a responsible engineer or
. person after:

"Accept as is per .
document listed has been entered by the respon-
sible Engineering Dept. person.

with the supporting

Q.C. Inspector Date

A signature and date of original inspection will
be filled in by the QC Inspector who originally
inspected the suppore.

FOR INECE TG0 ONLY
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The QC inspector will affix a key tag to the support
inspected identifying that support with the same number
listed on the HPF/SIWS for "Support Identification #".
Any support which has a discrepancy that is not a "No
Tag" item will have an HPF/SIWS/Hold Tag attached to

it by the QC inspector at the time of original inspection.
This tag will list the appropr ‘ate "Support Identification ;

#', the n.ober of one conduit on the support, the date
and the signature of the inspector who performed the

original inspection.

Any errors on the HPF/SIWS will be corrected with a
single line through the errant item, the correction,

if any, and the initials of the correcting party and
the date.

"Welds" can not be initialed for unless there is a
weld accepcance sticker affixed to the support. When
welds cre initialed as being acceptable, the name or

initials and the date on the sticker need to be noted

next to "welds" in the attribute section of the HPF/SIWS

Following is a list of discrepancies which are "No tag"
iterswhen found on supports that are stenciled with a
white background.

1.

Anchor bolts installed closer to
(a) other anchor bolts

(b) abandoned bolt holes

(¢c) edge of concrete

then is permitted by the current approved criteria.
This is in Unit I only.

FOR IRECT.LHD ORLY
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Anchor bolts installed at angle exceeding 5°, but
not exceeding 15°.

Anchor bolts installed flush to top of hex nut,
but without a full thread showing past the top
plane of the nut.

Anchor bolts which have not been properly em-
bedded deep enough.

Supports which vary from the existing detail
only in that they are built stronger than the
detail calls for EXAMPLES :

(a) An extra S-6 brace has been added.

(b) A 3-hole angle bracket has been
installed instead of the required
2-hole type.

C~ The detail specifies P-1000 without

saying "Minimum" and P-5501 has been

installed.
&
@ . Supports that are welded but do not have a weld

sticker.

THE
HOWARD P. FOLEY All other current criteria which has not been met

COMPANY must be red tagged.

The only time these discrepancies are not "No-tag"
items when they are on supports with a white back-
ground is when the support inspection has been ini-
tiated by a CI dated later than the "Accept as is"
date. IE 4/19/77 for anchor bolt embedments-:
3/27/78 for certain anchor bolt spacing and 4/25/78
for anchor bolts installed flush to nut but w/o
a full thread showing.

FOR INFOT:
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Following is a list of the standard wording to be used
in the discrepancy description area of the HPF/SIWS.
This particular wording is necessary for the responsible
engineering personnel to be able to properly disposition
the needed Corrective Actionm.

Anchor Bolt Problems:
"Anchor Bolt (or A/Bolt) installed

at angle exceeding 5° but not over
s

"A/Bolt installed at angle exceed-
ing 15°." !

"A/Bolt is only embedded , should

be 2% (or however deep it is supposed
to be)."

"A/Bolt installed flush to nut, but
without a full thread showing."

"A/Bolt installed without a full
thread and also is not flush to nut."

"A/Bolt installed W/I 12 dia. of
anchor on another support."

"A/Bolt has been cut off."

"A/Bolt installed W/I 4.5 dia. of
abandoned bolt hole (needs grout)."

"A/Bolt installed without 3" of
solid concrete to edge of concrete."

"A/Bolt installed without X" of solid
concrete to edge of emb. unistrut.”

“"A/Bolt installed W/I 12 dia. of bolt
into emb, unistruc."

"A/Bolt installed W/O %" of solid con-
crete to erge of abandoned belt hole.
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Detail Problems:
If a support is not to detail because something is missing,

is in the wrong place, or is the wrong size spell it out!

"S-6 brace is missing on inside
of Strut" or

"Strut only extends down 6" should
be 14" min." or

"Crossmember is 42" long. Detail
shows 2'4"-max." or

"S-6 Brace installed on wrong side
of strut" or

"P-1026 installed where detail shows
P-1331" or

"Ceiling strut is P-1000 detail shows
P-5501 min." etec.

If the support is not built to any recognizable detail,

spell it out.
"Support stenciled $-49, is not built

to this or any 050030 Detail" or

"Support not built to any 050030
Detail."

If support is not to detail simply because it is over

built, spell it out.
"Support is over-built where 3-hole
bracket is used instead of P-1331" or

"Support is over-built where extra S-6
brace has been added." etec.

FOR IFERT52TION GNLY
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WELDS
If the support is not to detail because ofiwelding
deficiencies, spell it out.

"Detail call for 4-1k" welds.
Support only has two." or

"Not to detail where welds are on
wrong side of strut."

When a support has been welded and there is no
"weld acceptance" sticker on it, the welds must
be rejected. The explanation needs to be as follows:

"No weld sticker, welds cannot be 1
inspected due to Z.R.C.and/or paint." |
|
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Following is a list of the current criteria for:

Anchor bolts: -
(1) Anchor bolts must be installed at an angle
not exceeding 5°,

(2) Anchor bolts must be installed with at least
one full thread showing past the top plane
of the hex nut.

(3) Minimum embedment for 1/4" anchors is 2"
Minimum embedment for 3/8" anchors is 2i"
Minimum embedmeat: for 1/2" anchors is %"
Minimum embedment for 5/8" anchors is 2 7/8"
Minimum embedment: for 3/4" anchors is 3i%"

(4) Anchor bolts are not to be installed closer to
each other than 12 dia. of the larger bolt in
question. (See Dwg. HPF-100 for explanation
of where and how this measurement is to be made.)

(5) Abandoned bolt holes which are within 4.5
bolt dia. of an installed bolt needs to be
grouted. (Unfilled bolt holes are not to
be filled with an anchor bolt).

(6) Anchor bolts are not to be installed closer
than " to the edge of an abandoned bolt hole
wvhich is to be grouted.

(7) Anchor bolts are not to be installed closer
than 6 dia. to the edge of concrete. In no
case are anchor bolts to be installed closer
than 3" to the edge of concrete. (Edge of
concrete is defined as a place where the
concrete changes planes in a convex direc-
tion. I.E. a camfered edge and not where
the concrete meets an embedded weld plate
or embedded unistrut member.

FOR i T dicid OLY
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(8) Anchor bolts which are still part of a
support are not to be cut off.

(9) Anchor bolts are not to be installed closer
than 12 bolt dia. to a bolt into embedded
unistrut. (An exception to this is where
the support detail specifically calls for
anchors to be installed closer tc bolts
into embedded unistrut which are part »f
the same support). (See Dwg. HPF-100 for
explanation of where and how this measurement
is to be made.)

(10) Anchor bolts are not to be installed closer than
" to the edge of an embedded weld plate or
steel sleeve where the wall thickness of the
sleeve is a minimum of %",

(11) Anchor bolts are not to be installed closer
than ¥" to the edge of an embedded unistrut
member where there also is no bolt into the
embedded unistrut within 12 bolt dia. of the
anchor bolt in question. (See Dwg. HPF-100 |
for explanation of where and how this measure-
ment is to be made.)

(12) Anchor bolts used to support any conduit or
combination of conduits greater in total
weight than the equivalent of a single 2"
conduit must be ¥" in dia. or greater ( an
exception to this is where the support is
either an S-19A or an S-198, in which case
the table provided on the detail shall apply).

F B REAREERAT gL e # e e
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Note: Distances:
(a) Between Anchor bolts

(b) Between an anchor bolt and a bolt
into an embedded unistrut member
(¢) Between an anchor bolt and an aband-
oned bolt hole which needs to be
filled.
are to be measured from center to center of the
items in question.

Distances:
(a) To edge of embedded weld plate or steel
sleeve

(b) To edge of "unloaded" embedded unistrut

(¢) To edge of concrete

(d) To edge of abandoned bolt hole which has
been or is to be grouted

are to be a measurement of the solid concrete

between the items in question.

Other miscellaneous criteria:

1. Dimensions on supports may vary from the dimension
shown on the detail by:
+ 7% for dimensions less than 4 feet
+ 6" for dimensions equal to or greater
than 4 feet

2, For vertical dimensions which are not called out
as "minimum" any dimension which is less than the
detail calls for shall be acceptable.

3. All new supports installed after June 1, 1978 must
have detail -tenciled on yellow background.

% bn.uaiﬁﬁﬂ' n‘LY
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i 4. All nuts and bolts except anchors installed on
supports shall be installed 2t least "Flush" to
the nut. .

5. Note #13 of 050030 only applies to supports which
are shown as being acceptable with single umnistrut.
If the original support detail calls for thes sur-
face mounted strut to be double unistrut then this
double unistrut can not be notched.
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EDIEey

o e e S —

THE
“OWARD P. FOLEY
COMPANY

FOR [iirca oo E0LY

GI-I, Appendix B, Rav. 2, 9/29/78 Page 4 of 4




; ot 9‘3
" 9 Y e ——
R
{ * &, cE3iCM
. .
: A.1.0 APPLICATY
- .
" 5.1.1 Contrete expansian anchaers should not de vsed indiscrimnately. For imeartant eore, bolts should pref-
E eradbly be cast-in-place. weloed, or grouted in 2ri.leo noles or (n cast-in-plice sleeves. HNnere those
. types of snstallation are for good reason 1MEractical. eXpansion anchars may be wsed.
4.1.7 Provisiens 37 this standard shall apply to the shell or stud type expansion anchors designated i1n Part 8.
A.1.3 Ancnors sust Be at leas? 1/27 diametsr ehen used for structural connections ar for anchorage of pipes.
conduits Or ducts greater than 2° giameter.
A.1.4 Anchors shall not Be instailed in prestressed concrete elecents nor used to comnect concrete elements
> *hich aust have 2 specified valu= of fire resistance.
-n A.1.5 Ewoeades lengin of ancror snall be exclusive of thickness of grout pad or other averlay. -
-4 — "» ) .
J— A.2.0 ALLCWABLE LCATS
" 4.2.1 Allowable loads shown in Table A, as @modified By the provisians of this standard. shall apply to ancnors
= & installed 'n sroinary cancrete.
i
A.2.2 Fer concrete strength detween 2 ksi and 6 ksi. linear intergolation in Table A may be used. For concrete
sStrength greater than & ksi. e 6 ksi 3llovable values. for sound concrets of unknoen strengtn. use 2
== ks) values =
S— .
—— —
-
4.2.3 allowable load values given in this stancard shall not Be increased because ©of shart.duration of lsaging
_— (e.g.. for wind or seismic loads).
—r
e ~ o A.2.4 For anchors subjected to continuous or freguent (more than 500 times per year) reversal of loading,
——— <allowable loads srall be 1/3 of the alloeadle values given 1n this standard.
T . = »
e, X A.2.5 Allowadle Ioads given «n this standard are intended for use At “working load™ levels. For “"ultimate”
or “limit™ load design purposes. teice these vaiuss may de used.
: ‘ A.2.6 Anchars installed in lightweight aggregate concreté shall nave allowable loads equal to those provided
[———— for anchers 1a orginary concrete with 'j; = 2 ks,
o A A.2.7 Allowadle lcads of anchors of 12" or larger diaceter ®ay be 4ncreased by S0% if.proof lcading is dane
. Asordirg 10 the instructicas given 4n Part 5.
e £.2.8 IT center %o ctenter spacing of anchors 13 less than 12 dianeters and/or 1 f distance -fram edges of zoncrete
™ to center of anchor s less than & dianeters, the allovaole loads snali be reduced in accorcance with the
= -following formulae: =
=== Fp=2.25°, N € Sp=1.55, €
N6 €43 €43
“Where: Pu = allovadle pullout lsad reduced fo- edge distance and/or spacing.
Py = allovadle pullout load frcam Table A
Sp = allowadle shear l3ac reducec for edge distance
Sy = allowatle snear loac from Tasle 4
N = no. of diameters of ancnor spacing
«6N<I2): o f N312. use K.l2
£ =ao. of dianeters of ecge distance
{3cE<B): it £26. use E:5
sAnchor spacing shall be not less thar & times nominal diameter of anchor. fdge distance shall Se not
dess than 3 times nominal ciameter nor less tham 3 inches. |f edge of concrete s chamfered, eage
~«distance shall be wmeasured from nearest edge of chamfer,
FOR INFO 3 B - | :
: [J -
. \( .
. -y ON
areeciio a1 | I L ‘! | ]
o S t T
rhea - "
s DA+ o s —
b, oo ot ' A L EATFPI 5 N A NI NeSFCR gl prar” L& 1 3 3 o
B 'L?"‘-q v .t Lo S, e liny €N ¢ €057 | WYY
9 _S4cv? ENGINECANG STANDARD surerscees |
0wy e - . i - ———— —— e —
Tien $a a3 CONCREN £ EXPANSIC( ANCHORS FCR "‘""“"""'
- g s . » v, - - - s 4 o - e
o iy —-':~ _— STATlC AP-D :)CI:J'\”C LCI‘QD'.JG l’. e . —.._...—1
F“‘F_- e 1 § POAWI NS MUMELA 5h
'Y -'-.’Z P —— (-‘P{I‘Ufﬁ' OFf Fmfr --'-‘NC > -
T PACIFIC GASG AND ELLCTRIC COMPANY 0541623 |
€173 | hane SAN FPANCISSO. CALIFORN'A - N
wxeoriim ol

A




o .

A.2.9 For anchors shich will Be subjected sisultanesusly to pullout and shear forces, the allowable load
values ysed sust satisfy the folloeing formula (Figure 1): ’

)7 @)

e Sp » sllowable loads (pullout. shear). reduced for spacing
or edge distance f Jppropriate

Pe. Sg =+ allovanle locads to e vsed in cases where pullout and

shear lcads may occur simultaneously

Where P

Note: For convenience in calculation, exponents in the
above foraula may, conservatively, be reduced to 1.0,

TABLE &
ALLOWASLE LOAD (KIPS) ON EXPANSION ANCHORS
NOMINAL n CONCRETE STRENCTH, tc'
u:::g:sn 2 ks 3 xsi 4 ks H S ks % 6 ks
i » s > s ° s 5 s ° s
e | s | ol o | s 30| ool sas| a0l sl 3¢
wve | e sell o0 | e0o | sal 62l 70 | .72 .90 .80
172 20| 7ell o7 | 89 | 105 | 1oeflyoa tage o yeg | 33¢
sora Il 1.20] r00fl 1.0 [1.25 ! 160 ) 1500200 f12s | 240 | 2.00
e N 1ol 1.soll 238 11s0 Il 280! 2300 3es [ 240 Wl e03 | 2.78
e N 250 | 2.c0ll 3.3s |2.35s I «20 | 270l s.0s [ 205 /|l s90 | 240l
1 | 9.30 ) 280l 630 | 2.00 s.¢0 | 3.22 1l 6.60 i 3.29 7.70 urj
1 1/ $.30 | 340/l 6.65 [2.95 || s.c7 | a.safl 9.35 |s.10 { 10.70] .70

NOTE: P, PULLOUT: S, SHEAR
For expansion anchors installed in lighteeight aggregate cencrete, assume 'z = 2 xsi.
See par, A.2.65.
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8. INSTALLATION
0.1.0 AZPLICATIONS

8.1.1 Provisions QO\I}aQ stindard snall aoply to the followirg concrete expansion anchars. Other erpansion
anchors snall net Be used without specific authorization of the Engineer,

SHELL ANCHORT: « PHILLIPS SELF-URILLING, PHILLIPS NONORILLING, O!AMOND, MILTI WOI, RAML SABCR-TOOTH,

“i : - " T, PHILLIPS « PHILLIPS VE, WEJ-IT ANKR-TITE,
STUD ANCNORS: « XWIK-80LT, PARABCL L £p6r L L1844 €
o PHILLIPS STUD ANCHOR may be used in s12es up to /4" diameter,

oo BEJ-IT (original style, with spade-thape vedges) may be used. provided embedment i3 12%% of
that shown 1n Table 8, with S50% of the allcwadle load values shosn in Table A,

Anchars sust be at least L/2" diameter when ysed for structural connectiens or for anchorage of pipes,

8.1.2
condvits or ducts greater than 2" diameter,

8.1.3 Anchors shall not be instilled in prestressed concrete elecents nor used to comnect concrete elements
shich wust have a specific value of fire resistance,

0.2.0 INSTALLATION

8.2.1 Installation of anchors shall be according to manufacturer's instructions as to tools, torque and

tightening procedure. ]

8.2.2 If a nole cannot be drilled t3 the correct depth (e.g.. if reinforcing steel is encountered while
drilling). a nee hcle shall e arilled. There shall be at least 1/2° of sound conzrete between
abandoned hole and nes hole. 1f an unused nale 1s within 4.5 ncminal diameters of an expansion ancher,
senter to center. the unused hole shall be filled with graut er =ith an expanded anchar.

8.2.3 !f axis of a drilled hole deviates from normal to concrete surface by sore than 5° the hole shall not

be used unless l;ac\f:cally authorized by tre Ergineer.

8.2.4 Minimum required embedment. for shell type anchers, is equal to the length of shell. For most shell
anchors ‘he shell may be recessed notedare than 1/4 of the nominal diameter. Installed shells recessed

to greaterdepths shall not be used unless sgecifically autherized by the Engineer.

kinimum required embecment for stud type anchors is given (n Table 8,
Embedment length is exclusive of thickness of any grout pad or other gverlay.

8.2.5 Anchors shall be installed according %o eanufacturer's instructions. 1f, after starting from finger-
- tightened pasition. ancror slips core than 10% of minioum required embedeent while being tigntenea,

one aof the following remedial actions shall be taken:
2. Remove bolt or nut. reset anchor, repeat tightening:
B. Remave anchor, suvbstitute larger diameter or longer anchor;

€. Drill nev hole and irstall additional anchor ehich satisfies the requirements of this standard.
8.2.6 Anchor spacing. center to center. shall be not less than & times nominal diameter of ancher nor shall
‘edge distance de less than 3 tinmes nominal diameter nor—less tham 3 inches unless specifically authorized

By the Engineer, a

8.2.7 If edge of concrete is chamfered. edge distance 3hall be measured from nearest edge of chamfer.

£.3.0 PROCF LCADING

¥hen required ty the [ngineer. proof loading shall be done according to the folloving instructions:

8.3.1 Whenever an installation crew starts installing anchars at 2 job Site. each of the anchors installed
By that cree shall at first be proof lcaded in tension to 250% of the allewabie pullout load

- designated by the fngineer. After five successive anchor installations have deen completed :thaut
failure, 3 rancem selection of 107 of the anchars of each size installed by the cree tnereafter on

the same project shall e tested in the above mamner,

PG&ECO Diamind RuBELE ] Bur |
- o .
CONCRETE EXPANSION ANCHORS FOR ~ 2
STATIC anDd Stl;\!lc LOADING seeer ) o 4 WL 054|6C w
. | Wcar i A
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11 proof loading 19 done By jacking against a surface area of concrete surrounding the anchor, the
Jacking pressuce shall be cistriduted over an annular area of inner diameter at least _ times the

Siniaun required emtedment given in Tadle 8.

8.3.2

8.3.3 Criteria for failure of an anchor during proaf loading are:
(1) concrete crachs, (2) anchor breaxs, or (3, anchor slip during the test is greater than 5%

of the minimum required embedment.

TARLE 8
MINIMUM EMBEOMENT REQUIRED FOR STUD-TYPE
EXPANSION ANCHORS INSTALLED IN CONCRETE

Nominal Minimym
Diameter Emdedment
(inches) (inches)
l.IQ i-1/8
e 1-/4
v2 2-1/4
/8 2-1/8
Vs 3-3/8
; 1/8 4
« 1 4-1/2
1-1/4 $-3/¢
‘; ; ‘
Ty~ T
conenete cxpansion ancnons ton o] 054162
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—-CROYEN




UNIT #

ELEV.

ANCHOR BOLT INSTALLATION INSPECTION REPORT  RCWY I.D.

GRID # DWG & REV #

2.

A

SUPPORT LOCATION DIAGRAM

EOLT #
INSP. PT.

ANCHUR BOLT TYPE

ANCHOR BOLT SIZE

DIA. & DEPTH
OF ANCHOR BOLT
HOLE

LENGTH OF
EXPOSED BOLT
AFTER SETTING

LENGTH OF
EXPOSED BOLT
AFTER TIGHTENING

ANGLE OF BOLT
IO CONCRETE
900 * so

DETAIL # AND
REVISION

DATE INSPECTED

INSPECTOR

TAG # | DESCRIPTION OF DISCREPANCY

CORRECTIVE ACTION TAKEN

Q.C. ACCEPT
AND DATE

REMARKS :

HPF/ABIIR 10/23/30




——— — -——
.
' '
L
.
- - .
»

Quality Adsurance
69032 a (Rev. 1/82)  EFRLIT ADDIT FINDING REPOLT (SAFR) Wg
: (Over for Lastractioss) it 8
I, sarrmouam: 8 1 3 1 7 CATL0

2, SUPILIER:. h{““l’l-'\l
s ""Z‘:' {W‘\F, .
3. nqun.nc.n. mﬂl criteria V "Tastrustisae, Procedures . M T

et i .

.: FOOINC: _ Requiremants for the tezsizoicg and ensaciated teating of
—Soncrete sachor bolts ueed (8 Rlectrizal, BVAC, snd laatcumentaticn

—232505ts heve 5ok beye wpecified by Fagicesrisg.

S, SUCCZITYD ARSOLOUTION: _ Isgue & wpesifizatlon.

el e e — e ———

-
PMCPOSED CORRECTI *

8., DATE CORRECTIVE ACTION WILL B2 COMFLITLO: /A

10, ACCEPTRDr LILCTID: e
il. COMQNTS ~ —
— - - ‘7 I.’"’h‘
. -M) —3 .é:&*'v-
12. xnnummu ) VIALFICATION DATE! ha

- -

gt 3 e
13, "RNIOR QA EWCLEXER P

16, DISTRELAUTION: SPECIFYING EWCIRZZR b
QUALITY CoNTIOL . A




T g SAFR 833174401 o
PROPOSED CORRECTIVE Acrion

B f2ectfization 44 NIt required, Nuts or bolts Used L2 aregmy HYAC,
electriza] ang fngtr 8L10n supports ¢ dd/acent stryceypes 1%ed not pe ,
torgued to 4 sgoc!fic vYalye, Standarg Constructian Practise (s » "snug tighte

¢ s2cve apltzation, The Uitimate itrength
taffected 0y the Mg itude of ¢he
or Balt heag, Sudbject

torquae oplied g the nye
ta the condition thae the targus g At Used o9 reduce bt 2
the shesr on the bole, M3 conditian fs no in the design of 4.
thesa Suopsrts, (See Sec
Riveted Jalnts®, J.w

far Ba)ted and
ind Sens),

0 Criter|y
Strulk, Jehn Wiley

!

-y
el L




§/11/82

tC)"

ﬂ Pullman Power Products £sD 264
DOCUMENT NO.
PREPARED 8Y: R. Northrop APPROVED BY: H. Karner S 2ate: 3=15-78
TO BE USED PAGE FORM
ONLY ON JOB * 7177 NO. F-65
T | TR

e Bl STLLGE POYER FRIUTT

¢ wx3 oo | |62,
L OCATIN O SIPMET ML VT IANTH. A z ’

S, FTEAL ML) TEEITTIN-ALARORT ENEEE A il Sertaos Taes

I TANTI0 NS OTID D CROUIDNTS ROUT TISY ASSNILL L3t “ é
| E SNTALD D TSI AT 3.5 m >
). DualdTiag drives W Tolareese i FERELRESPE CTERRT™ ™
S Tree feme laewalles | IS DX D) YRED atitt/iemllige | -
| | | 1 | |
ke BT - '
l | | l |
L Dmmesd aise @Y cemmes |
. OMASE TV I3 MR T VEIDD N AME MATE | » :
P L Moe crteesmee getelasiens | (L) lees | |
[ @ ».0. 2 I |
[RT———— | o oL oEmmTITS | ) |
(§4) u—-omr-u} ] !
L Merwe Lnaslisses e cwrelres i ‘,
. /D MR TEE T3 T AN, I | | | .
Y. TGETN OF FIFY ASTACHENTS (FER SEPAMASE PROCESS CXRET) 7.9./ | » 1
§. LITN O GAER SIPRY MR WY i KD | | |
SPECIAL UITY CNFTINCTIN | ava w8 i 1
T v e Tl 1
) || }
_fn.-‘é‘l -
T : - 1
. i} ,
[ 1 !
|
|

el —— |
e Swssrt Lam e |

L Ploe Commes 3 iessrismes W renss | .
S Baer Claw fearw wen Loy | |
3. S s Level m Plae | % |
A eita/Bene ewalles me TLgms | |
’ ' .
- o

e

M

P

L lar Cesrwes Athin "olerees
A DEEEE A aevalied cer lesarwts Provess Shews
™ ETy™ B. e @
1), SUPRORY ACCIPUED IT 4.l Commiewe acsaiianian lewiew: 0.0, 1DSLTER -
| |




.’ Pullman Power Products ESD 264

DOCUMENT o,
ISSUE
e g APPROVED O¥: B, Namer MC loitei9.16.78 |
REV., 2/27/81 FORM
TO BE USED PAGE F-65 ]
REV. 7/38/81 1. Oldsmkamp Mo v o% 408 ® 7177 NO.  BACESIDE
o 7
o —
W TETy F m——
L A DM S — '
1. SREE  asemeesiiie e ar Teaeeeises | !
b M Seleite. Tes Meee we les { ! !
et S ——— ! !
T, DN Tees eide | |
i wE e L oo |
T e v N
‘-'-f-i i wasmmna o 4
h Mk L LT g — | |
‘ PR ryrp— | | _|
:’" T s
L
- ]
ﬁ.
L
-
’ e e
14
- —
“ . }
| 4F3 ﬁ
e —
ad e
L
[~ cap ¥ :
JJ’:‘
- : j
L.
D
-




PACIFIC GAS AND ELECTRIC COMPANY

—— Y BEALE S'REET o SAN TRANUMC., CaL FORN 033176 o (£:%)*R1.42'1 . WY 2.2 800

4.0 SCHYYLERN

January 27, 1984

PGandE Letter No: DCL-84-031

. John B, Martin, Regional Administrator

U. S. Nuclear Regulatory Commissfon, Region V
1450 Maria Lane, Suite 210

Walnut Creek, CA 94596-5368

Re: Docket No. 50-275, OL-DPR-76
Diablo Canyon Unit 1
Response to Allegations 25, 58 and 96 - SSER 2]

Dear Mr. Martin:

Enclosed is the PGandE response to allegations 25, 58, and 96 described in
SSER 21 pertaining to expansfon anchors. PGandt's response to the concern
regarding the H. P. Foley procedure governing the installation of anchor bolts
will be submitted next ll.f.

In addition, PGandf is currcntl{ developing responses to the other a1legations
and concerns which require resolution prior to criticality.

Kindly acknowledge receipt of this materfal on the enclosed copy of this
letter and return 1t in the enclosed addressed envelope,

Sincerely,

Enclosure

cc: D. G. Efsenhut
H. E. Schierling
Service List



In the following years, a series of anchor installation inspections were
performed to verify that the anchors were properly installed. Extensive
walkdowns were por’%md on the piping, receway, and HVAC supports. The
relatively few deviations that were found (2 to 3 percent of all
installations) demonstrate that the installation procedures were
understood and were properly executed. In order to determine the
acceptability of anchors deviating from the established installation
requirements, analytical evaluations and testing programs were performed.
Attachment 1 1s a chronology describing the continuous uviuﬂng.nd
monitoring of the use of expansion anchors at Diable Canyon. T
chronology shows that when problems were encounterad in one centractor's
installation, the existence of similar problems in the other contractors’
work was investigated. Resolutions of specific concerns are addressed in
Attachments 2 through 6. The dynamic testing program for the DCPP
expansion anchors is described in Attachment 7,

In 1979 the NRC recommended minimum design margins for piping support
anchors in [&E Bulletin 79-02. The Diablo Canyon mm support anchors
were then requalified in conformance with this bulletin.

In 1982 and 1963 the Diablo Canyon verification program reviewed the usage
of expansion anchors. Factors of safety achfevad in the installations
using drawing 054162 (e.g., raceway, HVAC, and instrumentation s s$)
were quantified. These safety factors were summarized in a repor
attached to the verification program EOI 1016 (Attachwment 8, Ref. 1).
Proviws)¥ approved deviation reports were also reviewed. The

~ verification program did not address each individual anchor with a
deviation. Rather, the verification program established the acceptability
of expansion anchors as follows:

(1) For anchors installed in accordance with drawing 054162, a
factor of safety of at least 3 between demand and capacity was
confirmed (see Attachment 2).

(2) For anchors not conforming with drawing 054162, the previous
resolutions were reviewed, Based on these previous resolutions,
it -:srstabluhd that the deviations would not cause an unsafe
condition.

[ (3) Expansion anchors with known installation deviations were

} sampled. The anchor capacities were analytically reduced and,

‘\ :: ov;ry case, the evaluatfon found a factor of safety greater
an 3.,

(4) The support systems using expansion anchors are highly
redundant, such that the existence of a few anchors with factors
of safety Tess than 3 would not reduce design ins
unacceptably or in any way compromise the integrity of the
supported systems,
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In conclusfon, expansion wnchor usage at Diablo Canyon has always been
carefully implemented and reviewed. As shown in the attachments, a high
degree confidence in the adequacy of the anchor installation has been
established. In the verification program the factors of safety were
quantified. For properly installed anchors, factors of safety of at least
3 were verified in every case reviewed and most anchors were shown to have
factors of safety markedly above 3. While the potentfal exists that 2 to
3 percent of the expansion anchors may have lower factors of safety due to
installation deviations, the overall margin and redundancy in the dosivn
of expansion anchors at DCPP is reasonable, conservative, and acceptable.

0070d



Attachment 1 - Expansion Anchor Chronology

Description

Governing Inspectfon (1)
Procedure Date or Test (T)
Manufacturers' Mar 1972 T
Instructions
Manufacturers' May 1972 T
Instructions

awi Nov 1974 -
054762
Drawing Feb 1975 I
054162
Drawi July 1975 1
05416'2'9
Drawing Ooct 1975 -
054162

.

PGandE performed static tests to
validate data in manufacturers'
catalogs. Approximately 54 tests
of Wej-it, Kwik-Bolt, Parabolt,
Phi11ips anchors were performed.

PGandE performed 18 aynamic (sine)
tests at UC Berkeley to define
the performance of expansion
anchors when subjected to dynamic
loads. 16 static tests were
performed as well.

pGandE Standard Drawing 054162
was fssued. (Folcg groceduru
were issued in 1975,

Foley was instructed to 312'
expansion anchor spacing.
acing violations were found
ich led to a complete walkdown
uly 1975, Some edge distance
violations were found which led
to testing in September 1975.

A 3-month-Tong 100% walkdown of
all receway installations was
made. Construction t and
logged all spacing violations.
tm’imﬂng established a review
criteria and inspected all
violations, Modifications were
made when necessary.

pGandE Calculation Binder 52,
sheets 150 through 156, contains
calculations addressing spaci
violations arising from the July
1975 walkdown.



Governing
Procedure

Drawing
054162

Drawi
05616;‘

Drawi
0!’»4!8'2'g

Drawi
05416'2'q

Drawi
054!6'2"

Date
Oct 1975

Feb 1976

Dec 1976

Dec 1976

Feb 1977

Inspection (1)

PGandE tested performance of
anchors close to chamfered edges
of concrate. 12 tests in shear
and pullout were done for 1/2*
dia. and 5/8* dia. Hilti anchors,

Discrepancy report DR E-1235
documented edge distance
violations discovered in the July
1975 walkdown and resolved by the
October 1975 tests.

Piping expansion anchors were

tion

Procedure for Installed Flush
Shell Concrete Anchors, The
follouin’ items were inspected:

laws, cut off anchors,
over embedment, angular
alignment, and depth that
expansion plugs were drivan.

Procedure for Establishing
Acceptance Criteria for Concrete
Anchor Installations was
implemented. Testing was
performed for various setting
depths for expansion plugs
( oximately 80 tests), cut off
anchors (approximately 30 tests),
muur misalignment (7 tests),
over-embedment (10 tests).

Discrepancy report 282
documented the generic review of
expansion anchors used in piping

or Test (T) Descript ion
|
I
I
inspected per In
obvious
T
I
supports,
e



Governing

Procedure Date
Drawing Mar 1977
054162

Drawing Mar 1977
054162

Drawi Apr 1977
05416'2"

Drawing May 1977
054162

0070d

Inspection (1)

Disc=epancy report 283
extended :‘i anchor review into
HYAC ares. A generic review was
wade on :1'1‘2' bests (77

ors were inspected
for: obvious flaws, cut off ends,
overembedment, angular ali R
and depth that expansion piugs
were driven, 3 anchors had plugs
not "fully driven.” 11 anchors
were tested and all exceeded
allowable load values, No other
deviations were found.

Use of 2-3/4" 1 Hiltd

Ivik-loi%s Qm"i : as a
entia . Usage

g?o"« m”amny 1975.

Discrepancy report 288 was
issued documenting raceway

inspections, For 3/8* dfia.
anchors, 448 were checked by
measuring bolt projections and 64
were UT inspected. For 1/2° dfa.
anchors, 508 were measured.
Testing program WA-1 was
performed in which 110 anchors
were tested at embedments less
than required by drawing 054162,

Discrepancy report 3373 was
issued. acing between and
abandoned holes/anchors did not
always meet drawing 054162
requirements. 65 ts were
performed to evaluate problem.
1/2* dia., 5/8° dia., and 3/4°
dfa. Hil1ti wedges and 5/8* dia.,
3/4* dia., and 7/8* dia. Phillips
wedges were tested.

or Test (T) Description

x. Y

anchors).
I
I, 7

support anchor
I, 7

e



Governing

Drawing
054162

osATe2”

Oct 1980

Nov 1980

Oct 1981

Inspection (1)

Description

or Test (T)
’ I
I, T
I, 7
T
odo

NCR DC1-80-RE-002 documented »
generic (rid) raceway support
review, Foley procedure GI-I was
followed and checked 100% of
raceway fnstallations, including
inspecting anchors for: spacing,
edge distance, angular ali t,
nut agement, embadment depth,
and cut off bolts.

A procedure was 1ssued for
developing ultimate pullout
capacity criteria for fmperfectly
installed shelli-type concrete
anchors. In 1976 piping anchor
problems were resolved (DR 282)
but to meet ’:g 79-02 mitm*n‘
tests were ormed. Expansion
plug depths were varied and the
anchors were pulled to define
their ultimate strength.
Approximately 150 tests were done
for 1/2* dfa., 5/8* dia., and
3/4* dia. HDI anchors and 1/2*
dia., 5/8 dia., 3/4* dfa. and
7/8* dia. Phillips self-drilling
anchors.

A report was {ssued concerning
inspections, tests, analyses, and
rework of seismic éatqory 1 pipe
supports and concrete expansion
anchors in conformance with [EB
79-02. The acceptability of
gipln anchors was confirmed.
esting was performed to better
def ine shear-tension interaction
(refer to Teledyne report

TR 4121-1, July 1980).

PGandE performed a series of
in-situ tests on raceway s
to confirm their behavior.
static tests showed |inear
behavior,



Governing

Drawing

054162

Drawing

05416

2

Jun 1982

Jun 1982

Dec 1982

Jan 1983

Sep 1983

Dec 1983

The grid program inspection data
was reviewed in the verification
program. All anchor bolt
deviations were reviewed (3746
problems were fdentified in the
grid walkdown). The verification
program reviewed the
acceptability of these anchors.

EOI 1016 r t was prepared to
address factors of safety
{nherent in the drawing 054162

55 anchors with threads cut off
had been identified in the June
1982 grid walkdown review. These
anchors were re-inspected and
dispositioned in compliance with
verification program criteria,

44 anchors with insufficient
embedment identified in the grid
walkdown were UT examined. sed
on the UT results, the design
calculations were revised and the
embedment problem was resolved,

NCR=DC 1-83-RM-NOO4 requ'red
testing tightness of 2400 HYAC
bolts. Only 8 were found loose
and were all able to be reset
without replacement,

Per NRC's request, 40 raceway
anchors were torque-tested to
determine adequacy of
fnstallation. Al were found to
be tightly installed. These 40
were then UT inspected and 1 had
less embedment than required by
drawing 054162 (2-3/4" Tong H1lti

Inspection (1)
or Test (T) Description
I
allowable loads,
1
I
I
P |
anchor).
-8



BT et pewachment 2 ' Pdctors of Safety

Table A of drawing 054162 gives allowable Toads for expansion anchors. These
values have been used in design of expansion anchors at Diablo Canyon, In
response to verification program EOI 1016 (Ref. 1), the factors of safety
achieved by using the Table A allowable loads were quantified. This
demonstrated that factors of safety ranging from nearly 4 to 9.1 ware achieved
between maximum allowable working level loads (DE seismic loads) and the
anchor capacities published in the manufacturers' brochures. In accordance
with drawing 054162, the allowables in Table A were doubled for severe
environmental level loads (Hosgri and DDE seismic loads), thus reducing by
half the safety factors stated above. .

A review of the electrical raceway support calculations was recently
performed. This review shows that for 1008 of the racnu¥ suRports. with
properly installed anchors, a factor of safety of at Teast 3 has been
maintained between demand and capacity for Nosgri and DDE Tevel Toads. A
sample of_45 raceway support calculations found the following distribution in
the factors of safety:

Factor of Safety % _of Supports
23 100
>4 98
25 89
pal 82

A similar sampling was made of 50 HVAC duct support calculations with the
following results:

Factor of Safety % of Supports
>3 100
>4 80
2 N 62
pall 26

The factors of safety l1isted in the tables above are conservative for the
following reasons:

(a) Many calculations envelope loads to expedite the analysis.
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(b) Expansion anchor capacities are based on concrete strengths achieved
in the 28-day and 60-day cylinder break tests. Concrete typically
strengthens 35 to 50% between the test cylin,s~ strength and the
2-year strength. This would result in a 20 to 25% increase in
capacity for most anchors.

Most anchors are subjected tao both shear and pullout Toads. The 5/3
interaction equation specified on drawing 054162 was used to combine
shear and pul?out loads. This equation resuylts in a conservative
design when compared to test results.

Instrumentation supports were also designed using drawing 054162. The
{nstrumentation sugports have higher design margins than the raceway and HVAC
the instrumentation supports are almost always very lightly

Supports because
loaded.

Traditional factors of safety for expansion anchors range from 3, recommended
bg Appendix B of the ACI 349 code, to 4 or 5, recommended by NRC I&E Bulletin
79-02. Factors of safety for expansion anchors have been set at these high
levels primerily to account for variability in workmanship (fnstallation) and
to account for reduced capacity in case a concrete crack subsequently passes
through the anchor's location (tension zones of reinforced concrete
elements). Reference 2 addresses expansion anchor performance in cracked
concrete. This report concludes that a factor of safety of 3 (to account for
variations in installation) is adequate even for anchors in cracked concrete.

As shown in the preceding tables, the overall margins in the Diablo Canyon
expansion anchor designs are large. Factors of safety of at least 3 (and
usually much more) have been maintained in the support designs. Only in cases
where anchors were not properly installed is there a potential for the factor
of safety tc be less than 3. Installation deviations, addressed in the
following attachments, have been reviewed and it has been found that the
fa~tors of siafety have not been reduced to unacceptable Tevels.




Attachment 3 - Embedment

In order to achisve the pullout strengths which were used to compute the
factors of safety listed in Attachment 2, minimum embedmenis of the sxpansion
anchors into the concrete structures must be achieved. The manufacturers'
brochures and drawing 054162 specify the required minimum embedments.

In 1977, a discrepancy report (DR 288) documented a potential embedment
deficiency in electrical raceway support anchors. Between 1972 and 1975
approximately 14,000 1/2%-diameter, 2-3/4"-lTong, wedge-type expansion anchors
were bought by the electrical contractor (raceway supports are estimated
contain a total of approximately 125,000 expansion anchors). To install .
1/2*-diameter anchors at the required 2-1/4" embedwent, only 1/2* of the
anchor stud would project out from the concrete surface; thus, any of these
that were used would 1ikely have been installed at less than required
embedment.

Under the assumption that some of these *short® anchors were used in
safeiy-related raceway supports, a testing program was undertaken in 1977.
Test anchors were installed at 1-1/2% of embedment and were successfully
preof-loaded to Hosgri design level loads. A field sampling program was then
undertaken in which over 500 1/2%-diameter expansion anchor embedments were
measured. This sampling program found all anchors have at least the 1-1/2°
tmbedment used in the testing program. The combination of field sampling and
proof testing provided assurance that the use of 2-3/4"-long anchors was
acceptanle (factor of safety of at least 1).

Between 1378 and 1980, a systematic (grid) program inspected the conformance
of all raceway supports to the design drawing requirements. In this
inspection, anchor swbedwent was determined by subtracting the projecting
length of the anchor from the overall anchor length. [t was assumed that
expansion anchors were at least 3-3/4"-long. While this grid program would
not have identified 2-3/4"-~long anchors that were set at less than required
embedment, it verified that the vast majority of the raceway anchors had the
expected embedment.

In the 1982 verification program, the data compiled in the 1978 grid
inspections were reviewed. Only 44 out of approximately 125,000 anchors were
found to have less than required embedment. The embedment of each of these
anchors was checked by UT examination and the allowable loads on these anchors
were appropriately reduced in the verification program calculations, Everg
one of the 44 cases was found to be acceptable (factor of safety greater than
3) when the reduced allowables were compared to the actual demand,

In December 1983, 40 raceway support anchors were selected for torque-testing.
Results showed that all 40 anchors were properly set. The embedment on the 40
anchors was then measured. One of the 40 was found to have less than the
minimum embedment required by drawing 054162 and was a 2-3/4"-long anchor.
Assuming that the 40 anchors were randomly selected, this sample would
indicate, to about a 75% confidence level (as determined bg a statistical
consultant), that 2-1/2 percent of the raceway support anchors were the
2-3/4"-1ong anchors.
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An evaluation of the significance of short embedmant for the raceway s
anchors was made recently. Forty-five receway support calculations were
selected for review. Under the assumption that all anchors had been set at
1-1/4" embedment*, the capacities of all anchors were analytically reduced.
The factors of safety for the anchors were then calculated and exhibited the
following distribution:

Factor of Safety Percentage of Supports

100
82
80

76
> 10 51

The results above overwhelmingly demonstrate the safety margins in the rac
support designs. Since only about 2-1/2 percent of all anchors are likely to
have reduced embedment, and since only 18 percent of all anchors would have a
factor of safety less than 3 even if embedded at 1-1/4", the combined
probability that any particular anchor would actually have a factor of safety
less than 3 is very low. Even with short embedments, the factors of safety

for the raceway support anchors would be between 1 and 3 and would not create
an unsafe conditien.

*The grid program inspections verified 2-1/4" embedment for anchors assumed to

be 3-3/4"~long. So if some anchors were actually 2-3/4"-long, their actual
embedments would be at Teast 1-1/4°,




‘Attachment & - Spacing

Drawing 054162 and manufacturers' brochures ify mfnimum spacing
requirements for installation of adjacent anchors. Spacing between anchors is
fmportant for the anchors whose capacitias are controlled by pullout of
concrete cones around the anchor. When anchors are placed close together,
their pullout cones overlap and reduce their pullout capacities.

In 1975, anchor inspections revealed numerous sgacfhg deviations. Resolution
of the deviations was achieved by inspecting all supports using expansion
anchors. Anchors with spacing deviations were entered fn a construction log
and red-tagged for onginocring disposition. In July 1975, & 3-month-long
walkdown was performed by PGandE engineering, Each spacing deviation was
resoived fn one of the following ways:

(a) One of the two adjacent anchors was very l1ightly loaded; i.e.,
anchors securing grounding cables, 1ighting conduits, etc. More than
50 percent of all violations were of this type.

(b) Both of the adjacent anchors would not experience simultaneous
loading. For example, one anchor -1§ht be installed in a brace
designed to resist north-south seismic loads, while the other anchor
was installed in an east-west seismic brace.

(c) Both of the adjacent anchors were loaded in shear only. Shear
capacities are governed by the shear capacities of the individual
anchor's steel shank, not by anchor spacing.

(d) The design loads were less than the reduced allowable loads,
Engineering reviewed the design calculations of some deviations and
an:ly;icnl y reduced the anchor strengths in accordance with drawing
054162.

(e) Physical changes to the supports were made. Modifications were made
to eliminate the spacing deviations in cases that were not resolved
by the means described above.

In 1982 and 1983, extensive walkdowns and design calculation reviews of the
supports were made for the verification program. Where spacing deviations
occurred Detween anchors installed within one support, anchor capacities were
reduced in accordance with drawing 054162. For spacing deviations occurring
between anchors installed in different supports, the deviations were resolved
as follows:

(a) A sampling of design calculations qualifying supports containing
anchors with sugport—to—su port spacing deviations was made. In all
cases the actual demand, when compared to reduced capacity, resulted
in factors of safety greater than 3.
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(b)

(c)

(d)

The spacing deviation acceptance criteria used in the 1975 walkdown
(1tems (a) through (e) above) were reviewed. With the exception of
the deviations sent to m?mnring for review, the 1975 criteria

remain valid. Thus, the 1975 walkdown satisfactorily resolved the

majority of the spacing deviations,

Analytical tocmu?ucs (Ref. 3) for reducing anchor pullout strength,
based on overlapping cones, show anchor capacity to be relatively
insensitive to reductions in spacing. For example, at half the
required spacing, 80 percent of the capacity remains.

A series of sg;cing tests (Ref. 4) was ormed by Doberne and
Elgenson in 1962. Phillips Red-Head Self-Drilling expansion anchors
were set at varying sgncings and pulled to capacity. Evaluation of
the test data showed 100 percent capacity available at 10 diameters
(IN‘ sguing (drawing 054162 requires 12d) and 80 percent capacity
available at 5d spacing. These data agree with the mal*ticn method
referenced above and corroborate the relative insensitivity of anchor
capacity to reduced spacing.

The 1975 spacing review resolved spacing deviations on a case-by-case basis.

'n 1982,
“s‘s.

the verification program resolved spacing deviations on a sampling

Every case sampled was found to have an adequate factor of safety

}gruur than 3). While some spacing deviations may exist in which there are
actors of safety less than 3, these would be very few and would not result in

unsafe conditions.
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Attachment 5 - Angular Alignment

0?!!10? 054162 and the contractor's procedures require expansion anchors to be
installed not wmore than 50 gut-of-plumb. This angular tolerance was based

on the engineering judgment that a 50 misalignment would have no effect on
the anchor's strength. At one time sowme of the manufacturers' brochures
included 2 50 misalignment tolerance, also based upon engineering judgement.

PGandE Engineering subsequently approved anchors installed up to 150
out-of-plumb, although the installation procedures retained the 50
tolerance. Thus, the only time that the 150 tolerance was used was when an
anchor had inadvertently been installed at an angle greater than 50,

The Engineering acceptance of 150 angularity was based on two sets of

tests. The first were proof load tests performed in conjunction with
discrepancy report 288 (Ref. 5). Wedge-type test anchors were installed 200
out-of-plumb and proof Toaded in pullout to the Hosgr! design load levels
(twice Table A values). The second testing program was performed for piping
anchors in conjunction with DR 282 (Ref. 6?. These shell-type test anchors
were instalied 150 out-of-plumb and were proof loaded to more than

150 percent of the Hosgri design level loads (three times Table A values).
ATl anchors in both test programs held the proof loads.

Bechtel 1s currently performing ultimate strength (failure) tests on expansion
anchors installed 100 out-of-plumb. Preliminary results from tests on 3/4*
diameter Hilt1 Kwik-Bolts (wedge-type anchors) indicate that there is no
reductfon in ultimate strength due to 100 misalignment, thus establishing
t?atlghe sactors of safety are retained in ceses when the anchors are
misaligned.

Although none of the tests referenced above wore performed explicitly on
Phillips Stud anchors, the anchorage mechanism on the stud-type anchors 1s
fdentical to that used on the shell-type anchors. As mentioned above, the
shell-type anchors installed 150 out-of-plumb were successfully proof tested
to loads 50 percent above the Hosgri level allowables.

In sumnary, expansion anchors installed between 50 and 150 out-of-plumb
are very rare occurrences. All of the test data cited above indicate that the

anchors perform satisfactorily when installed within the 150 tolerance.
Therefore, approval of the use of anchors at angles up to 150 is reasonable
and acceptable.

00704



Attachment 6 - Miscellaneous Irreguiarities

The inspection and walkdown raports referenced in Attachment 1 note a few
irregularitias in anchor installation that are not addressed in Attachments 3
through 5. Examples of these irregularities include tapping stud anchors
sideways to fmprove alignment and torquing anchors to achieve full nut

enga nt. These are extremely rare occurrences and no test data are
available to quantify the effects, if any, that these irregularities have on
anchor capacities.

As noted on page 2 of this submittal, it s expected that 2 to 3 percent of
all anchors experienced some deviatfons (or irregularities) in installation.
These deviations could reduce an anchor's factor of safety below 3 if that
specific anchor were required to carry the maximum load allowed “y drawing

4162. However, 1t is belfeved that the irregularities of the type mentioned
above would have only minimal adverse impact on the anchor capacities and a
factor of safety of at least 3 exists between demand and capacity.

Due to the infrequency of occurrence and the large factor of safety built into
the design, installation irregularities would have no significant effect on
the overall safety of the attached components.

-16-
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Attachment 7 - Simulation of Expansion Anchors in Dynamic Testing Program

In 1983, dynamic testing of the Dfablo Canyon raceway supports was performed
at ANCO Engineers, Inc., at the testing facility. In this dynamic testi

ram, it was not feasible to use expansion anchors due to lilitations”?n
mounting concrete slabs on the shake-table. Therefore, A307 machine bolts
were used in lieu of expansion anchors. The A307 bolts were torgued to
produce a preload of about 1050 pounds, The torque necessary to produce this
g::locd was small, typically 10 to 12 ft-1bs. This preload value was used

ause it provided a reasonable representation of the expansion anchors in
field conditions. Further justifications for the use of a 1050-pound preload
are:

(a) It 1s a common practice to torque expansion anchors to produce a
eload about equal tc the working design load (1025 pounds for
/2%-diameter bolts in 4000 psi concrete). For example, Hilti
recommends 3 or 4 turns after finger-tight condition, which produces
the desired preload.

(b) The use of a wrench for installing expansion bolts is necessary and
experience has shown that 12 ft-1bs torque is very easily attained
when the nut is turned, even with & 6-inch wrench, This was further
verified in the three field-sampling programs, described below.
During an onsite audit, NRC inspectors examined 140 raceway
supports. All but 12 anchors were found to be at least snug-tight.
Estimating 4 anchors per support, only 2 percent did not have a
preload. In another NRC 1nsp¢ct§on. 40 anchors were randomly
selected and all 40 were found to be snug-tivht. A third program
executed in response to an NCR (Ref. 7) sampled the tightness of 2400
HYAC ??ct support bolis. AIll except 8 bolts were found to be tightly
installed.

In the dynamic testing, at intermediate level shaking (average Hosgri design
load level), almost all of the A307 bolts retained their prelcad. In the
supports where there was some loosening of the A307 bolts, no adverse changes
occured in the support's response.

Numerous field inspections have shown that with the exception of an occasional
loose bolt, the concrete expansion anchors in place at Diablo Canyon are
installed snug-t}ggt. This conditfon was reflected in the ANCO tcsting by
using preloaded 7 bolts. As observed in the testing, bolt preload did not
preclude bolt loosening ard the supports performed satisfactorily, Therefore,
modeling of the expansion anchors in the dynamic testing with preloaded A307
bolts was reasonable and appropriate.

«i7-
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PACIFIC GAS AND ELECTRIC COMPANY

POwE <+

77 BEALE STREEY, SAN FRANCISCO, CALIFORNIA 94106 TELEPHONE (415) 781.421)

"
February 7, 1984 /\35& ("r- \ f

PGandE Letter No: DCL-84-048

Mr. John B. Martin, Regional Administrator

U. S. Nuclear Regulatory Commission, Region V
1450 Maria Lane, Suite 210

Walnut Creek, CA 94596-5368

Re: Docket No. 50-275, OL-DPR-76
Diablc Canyon Unit 1
SSER 21 - Allegations 25, 58, and 96
Concrete Expansion Anchors

Dear Mr. Martin:

As a result of the NRC exit interview on January 19, 1984 at Diablo Canyon,
and the NRC review of PGandE Tetter DCL-84-031, dated January 27, 1984, only
two issues remain to be resolved regarding the allegations listed in SSER 2!
on concrete expansion anchors. These issues are (1) review of H. P, Foley
Company Procedure QCP-9 that governs installation of expansion anchors and (2)
PGandE expansion anchor sampling program.

With respect to the first issue, the review of QCP-9 is complete and the
results are presented in Enclosure 1. For the second issue, the NRC Staff and
PG»~4E had agreed that a successfully executed field sampling program would
add significantly to the confidence that the expansion anchors used in the
electrical raceway supports are adequately installed. Enclosure 2 contains a
copy of the instructions that were prepared for this sampling program. The
sampling program has been initiated and is expected to be complete on
February 8, 1984. Evaluation of the data will then be performed. A report to
the NRC, containing the results of the sampling and of the data evaluation, is
scheduled to be submitted by February 13, 1984,

Kindly acknowledge receipt of this material on the enclosed copy of this
letter and return it in the enclosed addressed envelope.

Sincerely,
J. 0. Schuyler
by J. D. Shiffer

Enclosures

cc: T. W. Bishop W
D' . ‘ ALY t '

/5’. 0.

CniIer il 1Ng




PGandE Letter No: UCL-84-048

ENCLOSURE 1
FOLEY QA PROCEDURES

A1l of the electrical raceway construction at Dfablo Canyon has been performed
by one contractor, the H. P. Foley Company. Foley's construction procedures
address many components of raceway installation. One of these components fs
expansion anchors. The portions of Foley's procedures that govern
installation of expansion anchors have never been revised in a way that
significently altered the installation process. The attached table tracks the
pertinent installation requirements through the revisions of Foley's
procedures, from their first issuance in 1973 to those in use today. It
should be noted that most of the procedure revisions pertain to aspects of
raceway construction that do not affect expansion anchor installation.
However, the revisions affecting expansion anchors show increasing attention
to QC verification of the expansion anchor installations, which parallels the
nuclear industry's increased awareness in the benefits of anchor ine=pections.

In a recent NRC site inspection, the QC expansion anchor inspection records
were reviewed. These records indicated cases in which the anchors were (1)
straightened to improve alignment and (2) torqued to 1|grov¢ nut engagement.
As stated in PGandt's letter DCL-84-031, dated January 27, 1984, the frequency
of these occurrences is so low that there would be no significant effect on
the overall safety of the raceway support system. To further quantify the
rate of occurrence, the QC inspection records are being reviewed to identify
all recorded cases of bolt straightening after fnstallation and torquing tc
fmprove nut engagement. The results of this review will be analyzed to verify
that the frequency of occurrence supports the position that no further action
fs required. The results will be reported to the NRC by February 13, 1984.
Should we determine additioral action is necessary, 1t will be incliuded in the
report,

In summary, Foley Company did not make any si;nificant changes in the
expansion anchor installation requirements. This procedural consistency helps
maintain consistency in installation. QC inspection was increased over the
years, yet no significant changes in the installation procedures were found
necessary. Thus, the procedures governing raceway expansion anchor
fnstallation at Diablo Canyon have proven to be consistent and adequate.
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Date
12/28/73

7/16/74

2/24/75

5/6/75

5/30/75

01314

ATTACHMENT A TO ENCLOSURE 1

Procedure Number and Title

IDR-1, Quality Control Procedure
for inspection and Documentation
of Raceways

QCP-9, Rev. 1, Quality Control
Procedure for Inspection and
Documentation of Raceways

(was procedure IDR-1)

QCP-9, Rev. 2, Quality Control
Procedure for Raceways, Junction
and Terminal Boxes

QCP-9, Rev. 3, Quality Control
Procedure for Raceways, Junction
and Terminal Boxes

QCP-9, Rev. 3, Procedure
Change Notice 1 (PCN 1)

Description

This procedure required inspection of conduit and
cable trays after installalfon, but did not

specifically address supports or expansion anchors.

This procedure contained the same frecents as

I0R-1, except that an inspection block for supports
was added to the inspection form.

Installation acceptance requirements for expans fon
anchors were added to the procedure. The foilowing

acceptance requirements for expansfon anchors were
specified:

- Acceptable anchor types: McCulloch Kwik Bolts,
Phillips Red Head Wedges, Wilt{1 Xwik Bolts

- Center-to-center spacing: 12 diameters

Edge distance: 6 diameters

-~ Minimum embedments: Anchor Size Min. Embedment
-dia. r
3/8"-d1a. 2-1/2*
1/2%-dfia. 2-1/2*
5/8%-dfa. 2-7/8*
3/4%-dla. 3-1/2

In addition, an inspection block for expansion
anchors was added to inspection forms.

Changes did not affect expansion anchors.

Changes did not affect expansion anchors.



ATTACHMENT A TO ENCLOSURE 1

Date Procedure Number and Title Description

1/2V/75 QCP-9, Rev. 3, PCN 2 Changes d¢id not affect expansion anchors.

7/15/75 QCP-9, Rev. 3, PCN 3 Changes did not affect expansion anchors.

1/10/75 QCP-9, Rev. 3, PCN 4 Changes did not affect expansion anchors.

/17775 QCP-9, Rev, 3, PCN 5 Changes did not affect expansion anchors.

9/29/75 QCP-9, Rev. 4, Quality Control The following additions were made to the expansion
Procedure for Installation of anchor installation requirements:
Raceways, Junction and Terminal
Boxes - Edge distance measurements were ciarified

requiring consideration of concrete corners
and embedded items.

- Spacing between good and abandoned anchors/holes
was specified as 1* clear.

1/23/76 QCP-9, Rev. 4, PCN 7 Changes did not affect expansion anchors.
(PCNs to QCP-9, Rev. 4 start
with no. 7)
5/6/76 QCP-9, Rev. 4, PCN 8 Changes did not affect expansion anchors.
6/29/76 QCP-9, Rev. 4, PCN 9 Phillips Stud anchors were added to the 1ist of
acceptable anchor types.
8/9/76 QCP-9, Rev. 4, PCN 10 Edge distance measurements were clarified requiring
chamfers to be considered as concrete edges.
11/9/76 QCP-9, Rev. 4, PCN 11 Changes did not affect expansion anchors.
12/15/76 QCP-9, Rev. 4, PCN 12 Changes did not affect expansion anchors.
12/30/76 QCP-9, Rev. 4, PCN 13 Changes did not affect expansion anchors.
Qe
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ATTACHMENT A TO ENCLOSURE 1

Date Procedure Kumber and Title Description
/amn QCP-9, Rev. 4, PCN 14 The folluia‘ additions were made to the expansion
anchor installatfon acceptance requirements:

- The use of Phillips Stud anchors was |imited to
sizes up to 3/4" diameter.

- The 12d spacing requirement was clarified to mean
12 times the diameter of the larger of the two
ad jacent anchors.

- Empty holes within 4.5 diameters of a good anchor
were required to be filled with grout.

In addition, quality control inspections were
required to be performed on a periodic basis.

1W23/n QCP-9, Rev. 4, PCN 15 Changes did not .ffect expansion anchors.
2/15/718 QCP-9, Rev. 4, PCN 16 Changes did not affect expansion anchors.
4/7/718 QCP-9, Rev. 4, PCN 17 In this PCN, the following changes were

inadvertently made regarding spacing and edge
distance requirements. (These changes were made
due to a aisinterpretation of the engineering
requirements on drawing 054162 and were promptly
corrected - see PCN 19. This is of no concern
because almost no raceway was constructed during
the perfod that reduced spacing was allowed):

- Acceptable spacing revised from 12d to 6d.
- Acceptable edge distance revised from 6d to 3d.

Also in this PCN, the acceptable clear distance

between good and abandoned holes was reduced from
1" to 1/2°.
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ATTACHMENT A TC ENCLOSURE 1

Date Procedure Number and Title Description
6/8/78 QCP-9, Rev. 4, PCN 18 In this PCN, an anchor inspection form was added

which provided verification blocks for the
following items:

Anchor type

Anchor size

Anchor hole diameter and depth

Length of bolt exposed after setting
Length of bolt exposed after torquing
Anchor not more than 5° misalignaent (with

respect to perpendicular)

8/11/718 QCP-9, Rev. 4, PCN-19 Spacing requirements were changed back to the
correct values in this PCN:

- Acceptable spacing returned to 12d.
- Acceptable edge distance returned to 6d.

Also in this PCN, anchor spacing was clarified to
include anchors installed in Unistrut members.

10/2/78 QCP-9, Rev. 4, PCN 20 Changes did not affect expansion anchors.

10/18/78 QCP-9, Rev. 4, PCN 21 Changes did not affect expansion anchors.

1/4/79 QCP-9, Rev. 4, PCN 22 Changes did not affect expansion anchors.

5/30/80 QCP-9, Rev. 4, PCN 23 Changes did not affect expansion anchors.

11/25/80 QCP-9, Rev. 4, PCN 24 Changes did not affect expansion anchors.
-f-
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ATTACHMENT A TO ENCLOSURE 1|

Date Procedure Number and Title Description
6/24/81 QCPE-9, Rev. 0, Quality In this revision the follulu’ additions and
Control Procedure for clarifications were made:
Installation of Electrical
Raceways, Junction and - Acceptable anchor types were revised to
Terminal Boxes "Fhillips Red Head Stud anchor or
(was QCP-9) approved equal.”
(was QCP-9) - 10% QC inspection of anchors was
required.
For new installations, the following requirements
were added:
- At Jeast 1 bolt thread must be exposed
above its nut.

= A 12° minimum distance from pipe supports
must be maintained.

8/10/81 QCPE-9, Rev. 0, PCN ) Changes did not affect expansion anchors.
11/9/81 QCPE-9, Rev, 0, PCN 2 Changes did not affect expansion anchors.
5/6/82 QUPE-9, Rev. 0, PCN 3 Changes did not affect expansfon anchors.
5/6/82 QCPE-9, Rev. 0, PCN 4 Changes did not affect expansion anchors.
5/6/82 QCPE-9, Rev. 0, PCN 5 Changes did not affect expansion anchors.
6/15/82 QCPE-9, Rev. 0, PCN 6 Changes did not affect expansion anchors.
6/17/82 QCPE-9, Rev. 0, PCN 7 Changes did not affect expansion anchors.
7/16/82 QCPE-9, Rev. 0, PCN 8 Changes did not affect expansion anchors.
8-

01314



ATTACHMENT A TO ENCLOSURE 1

Date Procedure Number and Title Description
7/15/82 QCPE-9, Rev. 0, PCN 9 Changes did rot affect expansion anchors.
8/18/82 QCPE-9, Rev. 0, PCN 10 Changes did not affect expansion anchors.
4/15/83 QCPE-9, Rev. 0, PCN 11 Changes did not affect expansion anchors.
4/15/83 QCPE-9, Rev. 0, PCN 12 Changes did not affect expansion anchors.
5/23/83 QCPE-9, Rev. C, PCN 13 Changes did not affect expansion anchors.
c——ee QCPE-9, Rev. 0, PCN 14 This PCN was not fssued.
6/28/83 QCPE-9, Rev. 0, PCN 15 Changes did not affect expansion anchors.
8/8/83 QCPE-9, Rev. 0, PCN 16 Changes did not affect expansion anchors.
8/5/83 QCPE-9, Rev. 0, PCN 17 Changes did not affect expansion anchors.
9/23/83 QCPE-9, Rev. 0, PCN 18 Changes did not affect expansion anchors.
9/23/83 QCPE-9, Rev. 0, PCN 19 Changes did not affect expansion anchors.
9/12/83 QCPE-9, Rev. 0, PCN 20 Changes did not affect expansion anchors.
9/19/83 QCPE-9, Rev. 0, PCN 21 Changes did not affect expansion anchors.
11/7/83 QCPE-9, Rev. 1, Quality Control Expansion anchor requirements were deferred to
Procedure for Raceways, Junction QCP-9, Rev. 5 (QCPE-? no longer addresses expansion
and Terminal Boxes anchors) .
o

01314



Date
11/7/83
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ATTACHMENT A TO ENCLOSURE !

Procedure Number and Title

QCP-9, Rev. 5, Quality Control
Procedure for Installation and
Inspection of Stud and Shell
Concrete Expansion Anchors
(QCP-9, Rev. 5 was

lm)nd 4/13/82 for general

use

Descr iption

QCP-9, Rev. 4, addressed all aspects of

installation. QCP-9, Rev. 5, only addressed

expansion anchors (for use in Faceways or any other
work done by Foley).

QCP-9, Rev. 5 requires detafled inspections and
documentation for new work



PGandE Letter No. DCL-84-048
ENCLOSURE 2
E INSTRUCTIONS FOR SAMPLING CONCRETE EXPANSION ANCHORS
T INSTALLED IN ELECTRITAL RACEWAY SUPPORYS

1.0 General

2.0

3.0

These instructions shall be followed to obtain data from a random
a:lpling of the concrete expansion anchors used in the Diablo Canyon

1t 1 electrical raceway supports. Questions or modifications re arding
these instructions shall be discussed with Project Engineering or their
on-site representative,

-

Sample Size

The data defined in Section 3.0 shall be recorded for 100 raceway
supports. Attachment A provides a list of 200 randomly selected raceway
supports from which the samples shall be taken. Starting with the first
support on the 1ist and proceeding sequentially down the list, each
suppert shall be located. If the support cannot be found, does not
contain any concrete expansion anchors, or if the support fis

inaccessible, 1t shall be so noted on a sampling form (Attachment B) and
salgling shall be continued with the next support on the 1ist. When data
on 100 supports have been recorded, the sampling shall be terminated. If
more support numbers are required, Project Engineering shall be contacted.

Recording Data

The form provided in Attachment B shall be used for recording data,
outlined below, that shall be compiled for each support.

A) The sample number and the support number (from Attachment A) shall be
recorded.

B) The date that the support was installed shall be recorded. If the
support was subso?uontly wodiffed, the date of the original
installation shall be used. If the actual date is not roadil¥
available, 1t should be specified if installation occurred before or
after January 1975,

C) The quantity of expansion anchors used in the supports shall be
recorded. When more than one anchor has been used, a simple sketch
of the support shall be made. Each anchor's location within the
support shall be noted on the sketch and shall be given a sequential

r.
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For each expansion anchor fn the support, the following data shall be
recorded. The individual anchor data shall correspond to the anchor numbering
sequence established on the support sketch prepared in Sectfon 3.C, above.

4.0

D)

E)

F)

6)

")

I)

J)

K)

The anchor diameter (1/2* diameter, 5/8* diameter, etc.) shall be
recorded.

The anchor type (wedge type, Phillips Stud type or shell type) shall
be recorded.

The anchor embedment (for stud or wedge type anchors only) shall be
determined by using the following wmethod:

F.1)  The overall anchor length, determined by UT measurement,
shall be recorded.

F.2) The exposed length of anchor that projects out beyond the
concrete surface shall be recorded.

F.3) The embedment, determined b{ subtracting the rofocting
lngﬂ(’r.z) from the overall length (F.1), shall be
recorded.

The angular alignment of the anchor (the anchor of the axis of the
anchor with respect to perpendicular) shall be recorded..

The distance (spacing) to the closest adjacent axpansion anchor,
whether in the sampled support or in any other adjacent support,
shall be recorded. If the distance {s greater than 10 bolt
diameters, simply state: 10d.

The (edge) distance to the nearest concrete edge (chamfer),
embedded plate or other embedded item shall be recorded. If the
distance is greater than 5 bolt diameters, simply state: 5d

The engagement of nuts (for stud or wedge type anchors only) shall
be recorded, noting the number of exposed threads on the anchors.

It shall be determined if the anchor has been tightly installed.
Tight 1s defined as being unable to turn the nut (or bolt in a
shell anchor) by hand.

b

Sampling of Adjacent Supports

01314

If one or more anchors in a sampled support has an overall length of
2-3/4" or less (as determined by UT examination per section 3.F.1) and
adjacent support along the conduit run, selected from either side of the

hal

le support, shall be added to the sample set. This adjecent support
1 be inspected in accordance with Section 3.0, above, and shall be



clearly fdentified, on its data form, as an addition to the original
samp le. .

If the adjacent support also contains a 2-3/4" long anchor, a second
adjacent support shall be added to the sample set as described above.

5.0 As-Built Sketches

As-built sketches of the sampled supports shall be prepared when
installation deviations, as defined below, are founi. The as-built
sketches shall be prepared in accordance with *Minimum As-Built
Requirements® which was attached to December 13, 1983 meeting minutes
(Caron No. 040424)

As-built sketches shall be prepared when any of the following deviations
are found:

(a) the embedment, determined per Section 3.F.3, s less than that
specified on drawing 054162 (e.g., less than 2-1/4* for 1/2°
diameter anchors)

(b) the angularity, determined per Section 3.G, is groato} than 59,

(¢) the spacing, determined per Section 3.H, s less than 10d. In
addition to the sampled support, any other support(s) involved in
the spacing deviation shall also be as-built.

(d) the edge distance, determined per Sectfon 3.1, is less thazn 5d.

6.0 Quality Assurance

A11 data compiled for this sampling shall be recorded on the forms
provided in Attachment B and shall be signed by the originator and a
checker.

The UT machine shall be calfbrated prior to use.

7.0 Data Transmittal

Al11 data sheets and as-builts compiled in this sampling program shall be
expeditiously transmitted to Project Engineering, Attention: J. K. McCall.
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ATTACHMENT A TO ENCLOSURE 2

Suppor:

CSR-127-4-13
K-73-2-12
C-140-9-23
A-140-3-39
K-140-3-31
B-104-5-35
K-115-3-34

GE /G~ 140-4-857
GE/GW-140-4-370
H=-115-5-27
GE/GW~115-2-104
GE/GW-115-3-202
TGB-140-2-3
GE/GW-140-6-61
GE/GW-140-4-740
K-115-4-157
G-140-7-243
GE/GN-140-7-137
G-140-8-541
GE/GW-140-4-1020
K-85-5-32
K-115-4-104
C-104-10-12
A-119-5-13
C-104-2-15
J-115-5-8
GE/GW-115-2-48
D-104-2-31
K-140-1-155
H-128-3-237
GE/GW-100-1-108
H-73-5-4
K-100-1-191
L-140-4-33
G-140-4-45
CSR-127-3-461
E-140-5-13
A-107-6-32
FE/Fu-140-1-17
GE/GW-115-2-77
A-107-12-34
GE/GW-140-6-206
H-128-1-95
K-154-1-350

Support
Type
$-296
$-19A
S-149
S-48
5-59
S-415
$-20
S=102
$-288
$-288
$-115
$-7
$-197
$-20
S-415
S-19A
S-48
S-19A
S~19A
5-81
$-194
$-289
S-149
S-415
S-415
$-20
S-18
$-243
S-19A
S-198
5-198

S-87
§-252
$-20

E:ig
$-20
S-454
$-19A
S-18
$-172
§-172

S-104
$-243

Conduit

k8591
k2704
K2652
K9796
KA730
KTS571
K733
K6592
k8393
K6097
K6310
KA109
K6132
K5769
k9108
k1993
KT573
Kx208
KT152
K6679
KH323
k2724
k2635
k4012
K806 5
K6099
k2415
KT879
K7788
K6114
KK6 170V
K9242
k8212
K9s07nv
k9759
k7002
BTA201
K5776
k6397
K2449
K6769
ERANS
KV 160
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e

GE/GW-15-3-124
GE/GM~-15-2-282
CSR-127-6-431
J-115-5-3
CSR-127-5-297
F-140-1-58
6-117-2-(68)
CSR-127-3-391
GE/GW-140-4-817
GE/GN-115-4-58
GE/GW-115-4-48
GE/GW-140-4-797
CSR-127-5-76
CSR-127-4-310
K-100-1-54
D-140-5-54
D-140-5-33
K-185-1-24
K-154-1-324
GE/GW-115-4-361
H-128-11-43
K-115-4-133
A-107-4-39
A-140-4-1
G-117-1-638
GE/GW-115-3-127
CSR-127-4-11
K-115-2-23
L-140-7-106
A-107-11-19
GE/GW-115-2-141
K-115-3-148
K-140-9-135
K-115-1-15
6-117-1-106
L-140-2-12
K-140-1-156
A-107-4-27
GE/GW~140-6-117
CSR-127-5-175
J=115-1-56
L-140-4-71
CSR-127-5-196
H-85-1-42

Support
Jype

S-18
$-415
5-198
$-20
S-19A
S-41
$-197
$-19A
5-19A
5-415
$-85
$-243
§-102
$-19A
$-183
$-171
5-415
S-19AK

+ie

$-20

S~19A
§-372
5-415
$-202
$-288
5-87

S-19A

Conduit

k8770
k7911

KB8066
K366
Kx895
VKX 394
KT358
KT148
KT598

k5779
KT069
K7137
K9336
K5275
K5252
K6843
kY106

K8873
K9107
K2339
K2859
KX616
KT319
K2449
K3853nv
KT967nV
K2641
K7307
KH323
KH569
KT589
KX525
K8256
KT510
K2480
KE429
K81l
llli?

K828
k1989
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112,

113,
114,

115,
116.

117.
118.

-

121.

122.
.
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CSR-127-3-387
GE/GW-140-4-372
K-140-9-119
D-104-5-12
A-107-3-3
GE/GN-140-6-134
A-107-4-37
A=119-8-1
H-128-11-8
GE/GW-100-2-12
G-140-6-885
J=140-4-141
L-165-2-53
H-115-2-53

H-115-3-134

GE/GwW-140-4-886
CSR-127-6-96
CSR-127-5-241
F-140-5-20
K-154-1-3006
D-104-5-84
H=115-1-48
D-104-5-95
GE/GW-140-6-113
J=115-1-63
J=115-2-21
A-85-5-12
F-~165-6-(10)
K-100-6-76
6-140-7-257

CSR-127-4-453
K-140-3-68
CSR-127-7-125
6=117-2-31
FE/FW-117-2-15
K-140-4-187

Support
JType

5-140
$-288
$-23
$-195
$-7
$-20
$-392
§-20
S-242
$-87
$-102

S-87
$-20
$-80A

§-183

S-87
$-19-8
$-438
$-20

2

5-85
$-20
$-19-A
$-20
S~ 149
§-115
$-19-A
$-19-8
$-20

$-

5-91

5-415
$-415
$-264

Conduit
No.

————————

KB615

K6592

KH545

K4879

K2408

KT573

K2339

K2453
Kg8725nv
K6764

KX991

KK713

KBA71, KBAGINY
K6014, FNED, FNAD,
FNEC, FNAC
K7107nv,
K7108nv,
K7109nv,
K7110nv
K8764
K6510nv
TRANY, KRO1SNY
KX498

K6515

KX4846

KT781

K5049

K6429

K8237

k8098

K2631

FX460

k9786

K1503, K1504,
Kxg7snv
K145H

K6094

K7246

K1541nV, Kx462
K5907

K9913, K9799, K9982
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i

GE/GM-140-1-69

H-115-5-83
K-140-9-166
FE/FW-140-1-55
CSR-127-5-399
CSR-127-5-137
CSR-127-6-168
B-104-10-24
CSR-127-5-221
G-140-4-(11)
6-140-1-92
CSR-127-5-400
K-140-3-31
FE/Fu-140-1-4
H-128-2-145
J=115-10-71
K-115-4-161
CSR-127-6-50
H-128-3-8

G-140-7-510A
F=117-6-17
FE/FW=117-1-281
K-100-2-21
K-140-9-46
F-165-3-711
GE/GW~-115-3-210
K-154-1-126
F-140-2-162
GE/GW-140-6-114
J=115-9-13
H-128-5-51

A-140-6-22
GE/GW~100-1-605
GE-GW-140-5-163
F-165-4-764
CSR-127-6-25

Support
JTppe

$-104

S-19A
$-172
$-415
5-19-A
$-288
5-69
5-415
$-286
$-214
$-19-A
5-97
$-596
$-19-A
§-202
$-370
$-19-A
5:19-8
S-114

it

§-231
$-20
5-87
5-415
=112
S-19A
$-214
$-19-A

$-387
$-202

$-19-A
243

$-20
5-19-8

Conduit

No.
———— s —

TARNY

KS6430Y, k6120,
k6121, KT062
K7130n¥

KH550

K5839
KK303
K1765
k1777
K3214nV
K7221

Kx211
KX678"Y, Kx498
KX300

k9796

K5774

K5969

KX8o7nv

K3853

K6503

KK528nV,
K7006nY, K7016,
K7010

KX050nv
EJCA

KT610
KH340, KH546
KH532

K1428

K6091

KYV068

K1729

K6429

K8931

K7660nY, K7493,
K6585nY,
K6633nv
K2855nv
K8909nv

K6530

KX864, Kx865
KT830nv
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e

K-185-1-22
GE/GW-140-4-370
K-85-4-95
GE/GW-140-4-884
H-115-4-45
CSR-127-7-415
GE/GW-140-4-159

H=115-4-3
GE/GW-115-1-168
C-104-3-2
B-104-16-10
C-104-10-12
K-115-4-4
G17.5-4-48
GE/GW-140-1-304

GE/aW~-100-1-276
CSR-127-5-58
H-128-3-180
GE/GW-140-4-429

K-85-4-21
F-140-2-(33)
GE/GW-100~1-194
GE/GN-140-4-1171
6-140-6-(11)
K-140-1-142
CSR-127-3-230
2X-100-2-68
CSR-127-3-545
K-154-1-346
CSR-127-7-347
CSR-127-3-451
GE/GW-140-4-1132
GE/GW-100-1-546
GE-GW-100-1-565
J=115-1-63
FE/F¥=117-1-380
K-85-4-161
GE/GY-140-4-822
A-119-5-25
GE/GH~140-7-193

Support
Jpe

$-19-A
5288
$-19-A
$-19-8
5-576
$-19-A
$-20

$-20
§-20
§-216
$-149
5-149
5-410

S22
$-183
5-243
5-243

5-289
$-20

14
$-19-A

$-20
5-288
§-7

$-19-A
5-87

5-83
5-19-8

5-202
$-19-A

S-415
19-A
$-102

Conduft

X6843

k6592

K6024

Ké i‘ﬂ'. K7250
K6

K7168

KT628, K6494,
K6235nv
KT630

K6543

K3904

K2415

K2724

KX524

K1093
TARFNY, K6001,
K4312

k7191
KT538nV
kX305
K5562nv,
K5625nY, K7266,
KT124

K6679

K1729

KK767

K7266

Kx572

KT940
KB657NV
K39440

K7159

kY170

K7952

K7866

K2894
K3474nV
K4143nv
k8237

K5834

k8897

k8770

K2773

KT169, K5763



ATTACHMENT 8 TO ENCLOSURE 2
Expansfon Anchor Samp!ing Data Form

SUPPORT DATA
A) Sample No. Support No.

If data has not been compiled, specify why not:
#) Date Support Installed:

€) Quantity of Anchors in Support:
Sketch Numbering the Individual Anchors Attached? Yes No

ANCHOR DATA Anchor #1  Anchor #2  Anchor #3  Anchor #4

D)  Anchor Diameter

E)  Anchor Type

F.1) Overall Length

F.2) Exposed Length

F.3) Embedded Length

6)  Angularity

H)  Spacing

1)  Edge Distance

J) (Nt t’ n:'
no.

o::‘m’unm)
K)  Tightness

(specify tight

or loose)
SIGNATURE S
Originator(s) Checker(s)

Date(s) Date(s)




