PROCEDURE FOR INSPITTICN OF EXISTING CONCRETE

TS A 210, Ao m0A5 1. ~AJGER INSTALLATION

The following atta:zned procedure is to be used to provide
instructions for perssmnel perisrzing inspections of .existing
concrete expansisn aniniTs
This imgsruction will not becoze a part of Engineering
specifications, dut remain a C [astruction.
- Y . - - -
..i.P. Runyan
Field Q.A./Q.C. Manager
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PRIGRAM FOR INSPECTION AND ACCSSTANCE OF EXISTING CONCRETE
EXPANSIONS ANCHORS IN PIPE HANGER INSTALLATIONS
i . .
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e2Cch support and thus accept or reject. If rejected, then

‘ ; To determing the integrity of each anchor installation on
reciir or replace.

g /o Bt 1%y P MR ot P R
2oITIItim wil]l define the %) lawire 8 CHAR
- . -
v . S pe .
ngers that are 0 have anchors nseectes.

Means t0 provice hanger crawings.
{11. Procedure for inspection of concrets anchors.
IV. Hanger identification and inspection assignments,

V. The acceptance criteria.
Vi. Suggested methods of rework. FOR |NFORMATION
vil. ne means to perform rework. CDPQL:Y

VIII. The accertance of reworked anchors.
N completicn ang suemittal of program to P.:. & E.
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Refer to PERFORMANCE PROCEDURE, SECTION I11.

PERFO2MANCE PROCEDUSE
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A. Large Bore design Class I,

BE. Large Bore design Class [, P38L Code Class E.
C. Large Bore design Class II, PGSE Code Class E
(Individually identified by PG&E only.)
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current As Euilt must 32 used if it concerns anchors.

VYardiation or
- cdby will be mace cf each hinzer zra2wing reflesting the ‘Tatest
anchor require-ants. The copies of the drawings will then 5@

separated into groups by area and elevation and given to th

0

Ingpection Coordinator.

Procedure for insdection of existing concrete ancnors.
(See REFERENCE A)

-

Hanger identificaticn and inspecticn 2ssignements.

. The Inspection Loordinator will direct the program far lo= _ o .
cating and identifying each hanger within an area and elevation.
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REFERENCE A}, the auditor will attach the hamger Crawing o the
Anchor Incpection Check L\'st1 sheet, or sheets; thus mawing 2
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package. The package will then be given to the
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(1) accept as is, according to criteria within Shir gecticn,
(2) reject and request rework per Sections VI anc VII, or
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for his disposition.
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s~ 311 inspection and required rework is complete,
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PGandZ RESOLUTION SHEET
ove roz 80: Qe

Description of Concern

[}
{
([ ) Class ___ Error
De

/] Opes Ites with future action by PGandE
] Deviation

'","u“"ruw.«o horo LIATEA 1% CoN LERNED Ma1 1ME LoNLRETE ANULHOIL ALLOW
ol PasE DWe 0561kl Do NoT AaeE Wil De-vid, kppesont €.

Significance of Concern
{ ]| Discrepancy Report ’ initiated
E | Wenconformance Report 7 initiated
<] Discrepancy Report ot Sonconformance Maport not required.
[ ] Yes [X] We Are there agy (generic) items?
Aot BE DETUWA

gurigun of Resolution

mantsr .ot pebun LLTERA FORL LOUKTE ANCAOKS

Aotam The Vi ppavencts b Twiei Tie Two STANUALDS AND frovioe

R ARt g sl Te0 Owh. 051

Description of sical Modifications

[ ] Yes [X] ®e  Will physical modifications be required?

Scheduled Completion Date: ) “

&

Description:

{
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' , DCVP PROCEDURE NO: 2
REVISION: 2
ATTACHMENT 6 DATE: 4-16-82

PGandE Completion Sheet
~ IDVP File No:
1. Description of Concern

[ X] Open Item with future action by PGandE
[ ] Deviation
[ ] Class __ Error

Ducrtvti“*ucwo ASsoLATes 16 CONLELNED THAT TrE CONLIETE ANWHOIR AULOWABLE
ON-PasE PWb 0Sibr Do NOT panee wid Om -u4 , APPedDIX C.

2. Significance of Concern

| | Discrepancy Report # initiated
[ ] Nonconformance Report ¢ initiated
[%]) Discrepancy Report or Nonconformance Report not imitiated

[ ] Yes [X] No Are they any related (generic) items?

Comments:
LontecT DESIGN LLTER A For CoNLLETE ANCHIL CANNDT BE

DETENMINED
3. Description of Completion
houress THE O FFeien ey BETween Tl Two STRNALDS AND

Puoli Ve sapett FACTons (EPREsexTel W OWa. 0S4ibe

4. Description of Physical Modifications

[ ] Yes [X) No Were physical modifications required? =
Completion Date:
Description:

Task Leader

Group Leader ; 6 [ WLQ’

L b Date

Verification Program Manager . . ..., P — 5-1—‘_
.



PACLY7C GAS AND ELECTRIC COMPANY
ENGINEERING DEPARTMENT
DESICN CALCULATION COVER SHEETS

File No. S!, L ", ‘,8
Calculation No. Mh_

Project .Q..Q blg ,ngﬁg‘ Date {n'la'b
Engineering Discipline _ QVIL,:

Structuce, System, or Component E',“[“:lmul‘ k; g‘,Q&NA] ﬁﬂ:clﬂs:l’

-

Type of or Purpose of Design Calculations

lZEbM& (AN A 10 1lp

- —

No. of Sheets _
AR change required (O) Yes (5 No

(Nuclear Projects caly) Signatur ___Discipline Dept t
Preparer LU._;LH A.ﬁL

Groshes S : cwie 62318~
Approval:

’
Discipline Engineer : Cavyre. 1‘ Q an
(1f required) :

Group Leader/Supervisor

Re of
2 ’ Checked roval
| nepsor for Revtaton nevavs | vy | toge JGL/Supe

3-11/21/80
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File No._ 101

ERROR AND OPEN ITEM SHEE1 ‘ ad. Ohl
Avpedpid A
1. Classification —————
D Error Error Classification
or DC'..ss (A, B, C, or D)

[X] Open Item
2. Descripticn

The anchor allowables on PGandE drawing 054162 Revision 3 do not .
agree with those on DCM-M9, Appendix C, Revision 7. :

3. Significance

The correct design criteria for anchor bolts cannot be determined.

4. Recommendation

PGCandE to address the differences between the two standards.

S. Reported
IE PGandE Transmittal Date 2/11/82
[] wre Ref. & Date

6. Final Resolution

¥
..pw
-t

‘&/’

z///é;z: M J )pm 2]!/[?2

roject Engineer/Date
Prior to Release ok v

N
“Signed/Date

ct Administrator/Date
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ROBERT L. CLOUD ASSOCIATES. INC. RECEVED BY R R FRAY E X P,

123 UNIVERSITY AVENUE 10 1087 ANC-HO 9\
BERKELEY. CALIFORNIA 84710 MER -
it

0.C. VERIFICATION

(418) 8410208

PROGRAM MANASZR
Jd; # 08

March 10, 1982‘ A%Ale I3

F 105-4 -

Mr. Roy Fray

Diadlo Canyen Verification

Program Manager

Pacific Gas and Electric Company

77 Seale StrTeet

San Francisco, CA 54106 B

Dear Mz. Fray:

Please address EOI 1016 by listing the safety factors represented
{in drawing 054162. '

Yours truly,

Ec&ccwuﬁ ﬁ. e/r\;/.;_e-\...

Eéward Denison
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ROEBERT L. CLOUD ASSOCIATES, INC. RECEZIVED 8Y. R. R FRAY
128 UNIVERSITY AVENUE Wil
BERKELEY, CALIFORNIA $4710

( (419) sai.0208 APR 19 1982

i D.C. YERIFICATION
PROGRAM MANAGER
.&i 7189

April 16, 1982 _f‘w
P 105-4
Mr. Roy Fray
Diablo Canyon Verification
Program Manager
Pacific Gas and Electric Company
77 Beale Street
San Francisco, CA 94106
Dear Mr. Fray:
Please find attached a list of documents thzt Robert L. Cloud

k, Associates needs to have formally transmitted from PGandE for

2 the Seismic Verification Program.

Yours truly,
Edward Denison

Attachment
Request Number 163

.b,



[ , Ly

To Roy R. Fray Request No. l( ?
Diablo Canyon ‘J.; D :
Verification Program Manager Requested by £ ard Cn.sS0N

Date 7//5[37.

Attentiom of: (X ) Civil/E.P. Wollak
( ) Drawings and Records/D,E, Peazant AP?EJUIX A

( ) Electrical/W, Vahlstrom
( ) I&C/T.N. Cravford
( ) Mechanical Systems/R.M, Laverty

( ) Piping/M.R, Tresler

X R, Fr‘ay- eol (016

Please provide the following Drawings/Documents for use in the
D‘.ab"o Canyon Verificaticn Program:

Sa:(e"' {mc‘\(zrs ref:resen"'ee!
d rawing O541162

J A



ATTACRME'™ DCVP PROCEDURE NO: 1
REVISION: 1
DAIE: o
To: E OF' WOL\AK
FROM: Verification Program Manager A(%“V\f A
FILE: MGNE - 1.061 Cloud Seismic Verification Program
SUBJECT: Request for Information for a DCVP consultant.
Consultant: Robert L. Cloud Associates, Inc.Request No: ‘CE’E:!*

A. Please supply the following informatiom:

l. See attached Reguest for Information

2.

3.

4.

Please notify by Telepho
only as soon as reguest
B. Name of Requester FRLCA/Dennis Peazant Extension fulfilled; Bxt. 3377

C. Date of Request _4'/!6 /‘82.

D. Form of Request: Telephone Letter (attached) X

E. Remark:



ATTACEMENT 2 DCVP FROCEDURE RO:

e ——— e .

'z 2

TO: Verification Prograxz Manager . fle Ne..S1.7.. 82
. it

FILE: MENE - 1.061 Cloud Seismic Verification Program e

SUBJECT: Request for information for a DCVP Consultant. ‘63

A.

B.

.

Consultant: Robert L. Cloud Associates, Inc.Request No:

List of information attached:
1. éﬁ}u}le%u)'m i%/_mj}d . PLsE D&% 0§4|sz
2. (’dr*", -Q% &a‘t ﬂﬁls |
3. ﬂz{fy!’qjs o»f 'bs‘{' ﬁ@»\
4,
Name of Person Supply Informatiom |/ !\.kz %%5 Extensicn m
Name of Person Checking Information NW&:&’ Pwvt-a,l;a Extension 8-6120
Remarks:
-’
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o« BN v o Arfenoix B
A0 ABBLICITICNS _——

A...1 Cancrete expansion anchors Shoulo nct be used (nEIscriminately. For imesriamt sork. Bclts shollis pref-
eracly be zast-in-plate. weldec. or growutec n orilles ncles or im cast-in-place sleeves. S®hers those
types of installation are for gooo reasor impractical., esgans on anchors may be uses,

A.1.2 Provisions of this stansard shall apply to the shell or stud type esgansion anchors gesignated in Part B,

A.l.3 Ancnors Bust be at least 1/27 diameter ehen used for structural connections er for anchorage of pipes,
conguits OFr ducts greater than 2" diameter,

A.1.& Anchors shall not Be installes in prestresses concrete elements nor used 10 comnect concrete elements
PRICR Bust have & specifief value of fire resistance.

A.1s5 Embecces length of anchor small de exclusive of thickness of §rovt pac or otmer overlay.
A.2.0 A LDw:i® A

A.2.1 Allowasle loacs smown in Tadle A. as moc: f ee By the provisions of this stangare. snall apply to anchers
installec i1n orgdimary concrete.

A.2.2 For concrete strength detesen 2 ks and 6 ksi. linear interpolation 1r Tacle A may be uses. For concrete
SIFengIR greater than 6 ks, e € ks allowadle values. For soune concrete of vhknger strength. use 2
kS values.

4.2.3 Allowatle loac values given n this stancare shall mst be increased because of short duratien of loading
(e.g.. for wing or seismic loacs).

A.2.4 Fer anchors sut ected to continuous or fregquent (more than SO7 times per year) reversal of loading.
allowasle lcacs shall be L/3 of the allowacie values given in this stancare.

A.2.5 Allowazle loads given in this stangard are intendes for use at “woreing loag™ levels. Ffor “ultimate”
or “limit"™ loac design purposes. teice these values =y be useo.

A.2.6 Ancnors installed in lighteeignt aggregate concretd shall nave allovable loass esgual to thamse provided
for ancmors in orginary concrete e th 'é . 2 ks,

A.2.7 Allowatle loags of anchors of L/2" or larger diameter may be increasad Oy SOZ if proot loamiing is done
Accorcing to the (nstructions given in Part 8.

A.2.8 1f center to certer spacing of anchers is less than 12 Giapeters and/or 1 f destance froe emiges of concrete
toc center of anchror s less than € dianeters., the allosatle locass shall be reguces in accowoance with the

foelloving formulae:
fper2.25°, 8 £ Spsl1.98, K
Neb £43 £+¢3

Where: Pp : allovadble pullout icas reducec for edge distance anc/or spating.
allowanie pullout loas from Table A
allovadle shear load recuces for edge distance
allowable shear loag froe Table A
ne. of diameters of anchor spacing
(6cwcl2): 1f N212. use Nal2
E « no. of diadeters of eoge distance
(3<E<h): if 026, use [+6

Anchor spacing shall be not less than 6 times nominal diameter of ancher, (foge oistance shall be not

less than 3 times nominal diameter nor less than 3 inches. If soge of concrete is chamfersd. eoge -
gistance shall be measures from nearest ege of cramfer, >

[Ceovie w T
— 2V NTE Gl ¥Al R, 5 on ;uuw: » a2 e JF T3¢
0N e gwe  Cwal AV

= ot ENGINELANG STAROARD SUrtRsEs

ssan $A A4 CONCRETE EXPANSION ANCHORS FOR e .
~ < STATIC AND SEISMIC LOADING mes | @ 4 surm
:W:‘ PACIFIC GAS AND ELECTRIC COMPANY AR AL iy

4-17.73 NONE SAN FRANCISCO, CALIFORNIA 054 l 5 2 3




=.2.% Tor atenIrs enizn will Be sutester simuitanecusiy 12 oullout AnD shear farzes. the allseasie loas
valJes uIeT musT Satisfy tre ‘cllierag formula (Figure 1):

P, \5/3 /s 873
(;‘ J + \;"\ >4
0/ 0/
Where P, S, « allowable loads (pullout. shear), resuces for spazing
b or ecge distance ! aporopriate

Pe. Sg o« allowabie 10ads to be used in cases where pullovt and
shesr Joats may octur simultanesusly

Note: For convemience im caltulation, expoments in the
avove forsula may. conservatively. be reduced to 1.0.

nil.t -l -
ALLOWABLE LOAD (KIPS) ON EXPANS ION ANCHORS *

— CONCRETE STRENGTH, fe*

n(“:;:" 2 s 3 ks 4 wgy S kg 6 ks,
® g - H p ] 4 S Ld S

4 28 s | 3 L, 30l 32 s H 3] 3

18 a2 | sall .50 | .60 o4 el = | .13 8¢ .80

1/2 .70 el g 29 1 18t r0elli 23 laae M o3ac ) 3.3

/8 1.20 | 1ocfl1s0 (128 |l 2.eef 250l 2.0 | 178 2.40 | 200

3/4 1.0 | 1.3l 2.2¢ | ).80 290 ! 210/l 3.48 | 2ac s.00 ! 21

1/8 250 | 2001338 1238 | a20! 2700l .08 | 308 s.20 | 3.4

1 3.3 | 280l e30 |290 Il sso | asolleeo Lave U 44 a0

1 1/e s3] 3ecjees |3 || eoc | «sofleas [sio llac.o0 | s.70

NOTE: P, PULLOUT: S, SHEAR
For expansion anchors installed in lighteeight aggregate concrete. assume 7'c « 2 ks,
See par. A.2.6.

1.0 :
’\I i‘:[ '
'. N s =
X (#)7+ (&)¥ -
R ‘
i | N
: &';i &.:_c-l \/ ;\ .
<170 T3
. [ N\
) -
B HNAY :
L I ] LN
R L Y : >
’WD : T ‘."1

Flgwmey S
REDUCTION FACTORS FOR cul.uw PULLOUT aND ’
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STATIC AND SEISMIC LOADING ey 2 . s 054|62
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. Areloix B
%.lﬂ/éé

B.1.1 Provisiens of this Stangard snall apely to the following concrete expansien anchors. Dtser sxpanscon
anchers SAall not be used vithout specific autherization of the Engineer,

0.1.0 APRLICATIONS

SHELL ANCHORS: o PHILLIPS SELF-DRILLING, PMILLIPS NONDRILL NG, DIAMOND, %:LT! WDI. ®awL SANER-TOOTH,
TR in P o KWIK-BOLT, PARABOLT. AILLIPS WEDGE, PWILLIPS SLEEVE. SLJ-1T ANKR-TITE.
o PMILLIPS STUD ANCHNOR may be used in S:208 w to L/4" diameter.
o BEJ-IT (original style. *ith 50a0e-9R200 ve0ges) Miy Be u300. ProviGes emsecee=1 18 1292 of
¢ that shewn in Tadle B, with 30T of the allowasle load values smowm in Tanle A,
B.1.2  Anchors mubt be at lesst L/27 dismeter when used for structuril conmections or for ancrerage of pipes.
CONGLITE OF Sucts greater than 2% siameter.

§.0.3 Anchors snall "ot be IASTALlef (n prestressed CONCTOte s ements AOT usec o connect conerets tlements
TRICH BuaT nave & oesiTic value of Tire resistance.

0.2.0 NSTALLATI

8.2.0 Installstion of anchers saall Be according to manufasturer's instructions as te tocls, tmraue ane
tigntening procesure.

0.2.2 /¥ a mele cannet de o7 illec 0 the correct sesth (0.9.. 1 reinfort.ng stesl is ercounteres wnile
grilliing). a nee nole shall ve orilles. There snall be at least L/2° of AQuUNG CINCretE BETReWn
ABanconed Ao 9 ard Aew nole.  If an unused Nole 18 Bithin 4.5 nominal diameters of BN EX3ANS 19N AnEhOr,
Canter to cemter. the unused hele snall Be filled with grout oF vith an expanees ancher.

0.2.3 1f wxis of 5 erilled nole deviates from normal o concrete surface vy more than 5% the nele snall wet
5% et unless specifically autherized by the [ngineer.

Anchers the shell say Be recesses not mors than L/4 of the nominsl Giametar. Immtallec sha.ls recessed

0.2.4 Minimum reguires cmpbecment, for shell type anchers, s soual 8 the lengtr of shall. Far wost shell
) to greater geptne shall net be wsed unless specifically avthor zes oy the Enginewr.

Minims requires smbeteent for stud type anchers s grven in Tanle 8.
.
Cansament longth 18 exclusive of thickress of AAy grout pac or ether sverlay.

8.2.5 Ancrors shall se installed ascorging to menufacturer's iAstructioms. (1. after starting *rou finger-
tightened position, ancrer slips more than 10T of einiee requires sabecment mile deirng tightenen.
one of the folloving remmcial actions shall be taxen:

8. Remove belt or nut, reset snchor, resest tightening:
b, Remove ancher, substituts larger diameter or lenger ancror:
€. Drill new nole and install asditional ancher whien satisfies ™ reoviresents of thas stasdare.

8.2.6 Ancheor spacing. conter to cemter. shall be et less than § times nominal Ciameter of areter ner shall
UGS GiNtance B lese than ) times noe Al Tiameter Aor less tAar ) inches wnless specifically awthor izee

by the [ngineer, ..

5.2.7 it suge of concrete iv cramfered, Gge distance shall Be seasures from Asarest esge of chaater.

.20 #00r Lgapimg

Phen roquired by the Enginesr, proct loading shall be done Accorging to the follovimg instructions:

0.3.1 Whenever an installation crew starts IASTALling ameh oy 2t 2 00 site, each of the sncrers installed
By that crev shall at first be proot loases in tension to 290% of the allowasle pulisvt loas
Sesigrated by the [ngineer. After five successive ancher (METAllationt Rave beer completet ¥ thowt
failurs, & random selection of 10T of the ancrors of sach Size Astallee By the crey Davreafter on
the same pro,ect shall be tester in the above sanner, -

<
» -

. Ve Ve ps.tco. - i

CONCRETE EXPANSION ANCHCRS FOR
STATIC AND SEISMIC LOADING mr J = Ty 054|62 3
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REUSIR L Apelox B

-y !
W - 44
8.3.2 i greef l2aging % 330 Dy _aCKing against a surface area of cancrate SurTIunc i1 ng the ancner. She -‘b ;b
JACKING 2TRRRUCE BARLL 30 CINTIFIBUTES SvET AN AMALLAT Ared SF iAner Joameter 2t least ] liees The -
SINIEE FISUITES mDRament gived in Tasle §.
8.3.3 Criteria for failure of an ancher auring prec? loasing are: .
(1) concrate eracas. (2) anchor breaxs. or (J) anchor $lip Guring the test i3 greater than 52
ef the |IA IS "POuIT T sEDeOBent
TABLL 8
- 4 MMM CMBEDMINT RESUIRED FOR STUD-TYRE
CXPANS (On ANCHO®S INSTALLED In CONCRETE
nomimal Ninimus
Siamater Caneoment
(Incnee) (inches)
s i-i/8
Ve PES VL
V2 2-l/4
v 2-1/8
Ve -V
78 .
i -2
i-l/e $-41
4
-~
X hE
PHENSD  momu— PG&ECO
CONCRETE EXPANSICN ANCHMORS FOR 054 |62 3
I STATIC AND SEISMIC LOADING -t 4 @ 4 ey -
- ——— - Bt P




IR S PACIFIC GAS AND ELECTRIC COMPANY SHEET NO. .ll--.'?'_u_.....

S : sé ERAL COMPUTATION HEET i::}'"—ﬁ'—‘l—'-\—&
susJECY EOI LQ.[L e
MADE BY m-l ‘Ah_ __M_{[_'LKI___ MN?L nnnnnnnn
1. Atfenow
¢ Affeoix C

LefLunses 0f Tst Unta.

! (mbmg Tusting Lsbovictory (P1L) Zz«{oo# No. 4310 (nsb)
and 46317 (1458)

1. (1L rzzfoﬁ No. 46844, 4b90t, ms(n mm
PTL Leport No. 494004 (1463)

$. P1L quov){ v1o. 100019, 100037 (14064)

. Phillips Dritl Compann, Lepurted by T Prxky (162);
b din Plullips Dutd Co. Brothare (1470) Gt A:Jfovh
o P1L and Sinith - Eintny Co.

k. f1L M&{?o\v‘l’ No. 10228 (1410).

1. Bbbo A. danis TM}(Mﬂ Lborstvries, IZ&rur* No- 8182k (ma

8. Bbbott A, Hewks Tertiy Labonstones, uw No. (bo9q (471).

\ :’—,.



— v ——— -

. - - -
— -

{

PITTSBURGH TESTING LABORATORY P
CHICAGO. ILLINOIS 0 A ot € |

AS A BUTUAL "ROTRCTION TO CLIENTE  “uf PUBLIC AND DUREELYES. ALL - e
ARE SUSHMITTED A3 THE CONFIBENTIAL FUFCATY OF CLIENTE. AND AUTWORIIATHRS
FOR PUSLICATION OF STATEMENTE, COMLLISIONS OR CITAACTS FROw on AUGsatemn

-
OuR RIPOATE 1§ TESCAVED FEINDING OUS WAITTEN APreovaL. &* ‘ 4
-
-

LABORATORY Ne. 93110 (D
ORDER No. CH-3071, CH-M457 84277 [

CLIENT'S No, POS30IP, 21

REPORTY

(Consolidated) = =

TESTS OF: RED HEAD SELF-ORILLING CONCRETE ANCHORSe

PULLOUT TESTS SHEAR TESTS
Tensile Average Shear Average »
Cat. No. Bolt Size Loag, Lbs. Loag. Lbs AT"' of Failure Load, Lbs. Lsad, Lbs Y!n of Failure
3728 33 24 oncrete Farled 1.000 18 0 Shear
S-14 Yo~ 5,125 412 4 J3.8Concrete Failed 185 NT 1363 Shear
3 11752820 Ml chor Pulled Out* 1540 368 g2t : Sheai
4625 awof Concrete Failed 1530 1e Sheas
S-16 5025 «46§ au Concrete Failes 2240 19 omn\ / Shear
3625 37220 A 2T Concrete Failed 2050 820 | g%t Shear
6,125 544/ 5% ncrete Failed 3590 %er Shear
53 »e gas677 617 rA ncrete Failed 11201007 ELTE) Sos. Shear
5.’75,;.‘ ‘Q.i ncrete Failed 14 I3t ‘!‘. S'.-. ]
9,809 €773 ncrete Failed - 6,660 Shear
S-12 Lo 3,108 sev! s.zssb oI 4! ncrete Failed . 7020 !-:;‘c h Shear
8855, co naf hor Pulied Out* 659 ¢ . Shear
- 15,028 1947 ncrete Failed 12160 0¥ Shesr
S-58 " 110752838 12,758 17“13 ncrete Failed 115007937 Shear
121750l N3 . chor Pulled Out* 12800 Hy® Shear
380 nqﬁ‘,gmm Failed 14500 1y Shear
S t A 12,675 1% 12.675{ . ncrete Failed 17,400 v Shear
180255am| 1870% | Concrete Failed 17550 g 39 S'.
19.0251699¢ e Foncrete Failed 18,250 16744 . Shear
sn W 20,725 4 19,442 48 Concrete Failed 18,9500 K"J Sheae
18575, q219] - Concrete Failed 18,700, 8. i Shear
T-32 Wire IR BROKE
CONCRETE USED FOR TESTS RANGED FROM 10 OR AN AVERAGE OF "
*Anchor capacities where “Anchor Pulied Out” were subjtant:pily the sameles in the case of concrete faulures, of hi : |

Fa ’ s-— ¢ -
P‘ ?A /f:zs.Sk W‘J *O“' (]o‘»\.
Procedure for tensile tests was axial loading until uitimate failure of concrete or anchors. Procedure for shear tests was loading ko a stee!

plate bolted to the anchors in a plane perpendicular to the axis of the anchor. Concrete blocks used for tests were of 3 135 miz, having 2
comoressive strength as indicated in each table at 28 days. Compressive strengths were checked using stendard 6" x 127 test cylinders.

NOTE: Tests show ultimate total loads — not safe working loads. See manufacturer's recommended safety factors.

P, e 334-,:0261‘4;”) . i .
SBURGH TESTWNG LABORATORY
Y 3
PusPhe” 9 Tan Ay A e A
: Tolle A, RE :
—~ o 054[6 2) aX P"= 3)4- £ W,‘H, Levelius, District Man..".v "

/ /&4} . | -

Manilartinnet’ racammandad tafe 2 + .0 Inade irf 1SN0 PSI ennerries~ /R
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PITTSSURGH TESTING LAL URATORY 4‘(
cmc-;ao. u.::x.nom AWP‘PIX C

A8 A NUTUAL PROTEETION TO CLIENTS, THE FUSLIC ANS SURSELYES. ALL SEPORTS
ARE AUBMITIED A8 THE CONFIDENTIAL PROPEATY OF CLIBNTE. AND AUTHENITA TN a
POA PUMICATION OF FTATEMENTS, CONCLUSIONS OF CXTRACTS FRON 08 SNES AR WS

ouR seroaTs I8 PENDINE OUR WRITTEN APFROYAL.

ORDER Neo. CE 6677 - CH 6758 LABCRATORY No. gggza. 96902
CLIENT'S Ne. F. Yerstein

REPORT March 23, 1962

PULLOUT TESTS OF MSNSleMs’ NON-DRILLING CONCRETE ANCHORS
., . for

PHILLIPS DRILL COMPANY .- - .- . 2
MICEIGAN CITY, INDIANA - ] '
i R

Anchor Size : ' Pullout Lon.tl, 1bs, - - Av'.cn!. 1bs, ‘,4,;3

1/4" > -, = 2810) By - .

SRR | Tt - .

. ¥ DR >, v el el G . . S T

& 3300 - 2912 - | Jo.i
3/8" - 5450 ; . a

A . I . 4550

« ' y . - 4600 S S g Wi

: ‘ _- 4700 ~ 4825 £

iz~ Sz 8140 : -

g B 7520. :
7320 . ¢

i | 7500 7620 7.9

5/8" S . 12000 e 10

' : . - 11400 . . , .

. ‘ ’ 4 10600 - . g .-

| 11280 11570 7.0

* Block cracked diagonally. On all other tests, a conical I
concrete disc failed. Size of concrete spall recorded by client. ./

4. s ; : ¥ i £‘3‘5,

&

-~

Rupoéttul'ly .ublift.d,

= e »
‘ 3ce: Client ’ | DistriSe Mamager
YEL/rg Ave rage { |

‘unu'oﬂvnn recommanded safe working load | m oncrete — 25% of the averoge pull-out loods shown ohove.
NOTE: Tests were mode in concrete blocks having compressive strength ranging from 2440 to 384Q PSL.

¥ Curvently being marketod o8 Rod Meou Non-Drill Anchors,
1 Phillips Drill Ca, Mishigea CRy, indisns

FI0%4/64 <o
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PITTSBURGH TESTING LAJORATORY
GOBABE. AN Afpeio c
.3 4t

AR A NUTUAL PROTECTION TO CLIEWTE. TRE SUSLIC AND SUNSIELYES. Aal RETTOETE
ARE SUBMITIED A8 T™E CONMTIDENTIAL FPROFEATY OF CLIENTYE. ANMD AVYROSIZATION

99009
Scptember 30, 1963 °

FOR PUSLICATION OF STATEREINTE CONMCLUVMIONE O LITRACTS FROW 68 AESARD A8
OuUR REPORTE 18 REAERVED FPINDING DUR WRITYTEN APTROVAL.

orogr Ne. CH 7899 LABORATORY No.

CLIENT'S No. 9823
REPORT

PULLOUT AND SHEAR TESTS FOR "SERSNRENS STUD ANCHORS" *

k g . i ‘
T PHILLIPS DRILL COMPANY,” MICHIGAN CLTY, INDIANA
.1 e abihy i ' * "TENSILE TESTS ; e MO R
. L A'.n_c.hor Y _Puljout .| | Pdllout P ~ Type of
it i Diameter - . Load.“Lbo.. PA ] ‘vcr'll_'é . Failure o ) .
. ; 1 /4 " 2370 . % oncrete Failed
i % -2850 e o Concrete Failed
| 2750 200 | 2660 | 8.9 KComcrete Failed
L3/e" 4210 - Cencrete Failed
- e ¥ - 4710 ‘ Concrete Failed
. —=-3950 — [590|4290 |-7. 3 Komcrete Failed
i /2" 6220 Concrete Failed
at 4850 Concrete Failed
l 5780 1030 5620 54 5 Concrete Failed
. SHEAR TESTS ..___ -
Anckor Shear S Shca{ = |- Type of
Diameter Load, Lbs. ' A Avenl L Sa Failure
) 1/e" . 2260 . d Sheared
1940 : . Btud Sheared
1850 300 |2020 | &.7 Btnd Sheared
C3/en 4660 . 1- ~ Btad Sheared -
- 5590 : tud Sheared
5270 660 |5170 | 7.8 Brud Shesred
l )
% /2" 8500 ;ﬁ?r':a
9180 d Sheared
8440 1025|8710 | 8.5 btud Sheared

Concrete used for above tests averaged(3910 psijcompressive strength.
h :

PA' P“-" .9!0'(&“ PA.S) | -FG

3ce:

FI44P - 8/64

Client
Manujacturers recommended safe working load in 3500 PSI concrete — 25% of the average pull-owi loads shown ebove.

veliu

s, District Manager

* Currently being marketed as Red-Heod Srud Anchars.
Phitigs B Cu Wit .gaa (R, indions
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PITTL SURGH TESTING LA. JRATORY . 4faljy

EETABLIOWED 1881
CHICAGO. ILLINOIS Aﬁ’ﬁ,&lpd C
A% A WUTUAL PRETRECTION TO CLIBNTE. TwE IC AMD OURSELYES. ALL WErONTS ———eee—————
ARE SUBSHITTES A8 THE COMFIDENTIAL PROS OF CLIENTE AND AVTHERILATION
POR PUBLICEATION OF STATENERTS. CONCAVAONE OF CATRACTYS FROw 08 MRS ARDING
SVl ATFORTE I§ RAAERYED PENDInNG GUR WRITTEN APTRSYAL. & ‘
ORDER No. (CH 8539 LABORATORY No. . z‘f
CLIENT'S No 100019, 100037
3 REPORT
- 9= 30- 64
Tests of: Concrete Anchors

Reported teo: . ~ . .The Phillips Drill Co,
oy jY Michigan City, Indiana

In .accordance with your zmtzuctions we have coq:lctcd Pull-Out
-and Shear tests of anchors identified as:

1) Phillips Red Head Nom Drill Anchozs .
2) Phillips Red Head Stud Anchors

Qesty were conducted in blocks suppn.d by the client, Conme

.pression ‘test cylinders and cores from actual blocks were used

to establish strength's of the blocks, ) .
Pull-Out tests were conducted by applying tansiom loads to the -
anchor through threaded rods held in the jaws of the 300,000 1b,
Baldwin Testing Machine, (Calibrated September, 1964) Thc block

wag restrained on the under side of the moveable crosshead with -
the rod producing through the jaw opening. Sheaxr tests were cone
ducted by applying a load thzough a plate bolted to the ancher,

with the load travelling perpendicular to the anchor axis,

TEST RESULTS -
Concrete Compression Valuest

1) Theoretical: 2000 PSI." -
" Actual: 1520 PSI (Avc:age ‘of 3 cores)

2) Theoretic; 000 PSI __ éooxl. 015 5.4
Actul:voragt of 3 cores)
Cylinder compression t& yiclded appxoxmately the same results,

Pull-Out Tests

1) Non-Drill Anchers (J Series) >
Pull-.Cpt Stzength, g:’. .
_ - - -
Size © 2000 PSI Failure Type 4000 PSI  Failure Ty’
1/4 2580 SX7" Spall (NOT TESTED)
2310 axa" Spall
2540 4 X 5" Spall
2476 Average

(continued)

- .- - \ K . » il . - e -~ -
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PITTV.8URGH TESTING LA DRATORY

- 4400 WEST CMIGAGO AVENUE ] ,
'CHICAGO 51, ILLING)S S T 1

AS A WUTUAL PROTECTION TO CLICNTE, THE PUBLIC AND OURSELYES. ALL AEPORTS

ARE SUBSMITTED A8 THE CONFIDENTIAL PROFERTY OF CLLATE. AND AVTWDSN LI TON

POR PUBSLICATION OF FTATEMENTS. CONCLUMIONS OR EXTRACTS MO O8 GESARDI NG
OUA AEFORTE I8 RESERVED PENDING OUR WRITTEN Al—..v.j

(Revicod ¢ corsest 10-S.ch

3 b

et b %

cH 3539 Fage 2 9+ 20.64
Failuxe Failuza
JSice 2020 PRSI Iype | 4090 PSI  Type
1/2 4030 ‘Bleck (NOT TESTED)
<020 Block
G 3250 Block
4000 - Average
24 7330 ©  .Aleek . 17090 ‘2 X 12"
7100 3lock. 17150 Block gplit”
- 7180 . Block . .. 17350 - Block split
3 7203 Average 17166 Average
2) Stud Anci.oxs (JS. be:m) i ?
i . Pull Out St:eﬂ!h, l.bs. y
_Sire - 2000 ?sz_ _ Failure 4000 PSI Failure .
AP T!E . Tm.
1/4 1414 SX6" Spall (NOT IESTED)
: ‘ ~ 1532 "
Embedment (1%°) 1340 aX6™ Spall
. 1462 Average
. 1/2 3280 . . 6X9" Spall ~ JNOT TESTED)
&1 ,,) 2780  9X112 Spail .
(2% 2520 6X9" Spall
- 2993 Average
S5/8 - (NOL TESIED) -
v % ' ’
(2%)
34 7400 $X10 Spall
, " 6670 Blcok
(3'1 ) 0040 Block
. 6/03 Averigye
Whe :2 Lhe failepa ig c.v-'c:a.ucd "2 &Sr
. athed M et tutad.  "AncShor® d-., s th
avewy pelllian ond wituont a cpalle
oS54l
Lenntlneed)
—t

I
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PITTSBURGH TESTING LASORATORY 44 .. o
4400 WEST CHICAGO AVENUE
© 51, ILLINOIS
AR A wuUTUAL mm&”f:sﬂ, 5“. FPUBLIC 4nB OURSELYER. ALL RETPORTY Am“’ D‘x C
Ton FURliCaTion 89 PTATEMERTE €OmCLLSIOns 08 CXTRACTS Fuce ba MeSiABINS S

OUR ARFORTS I ARAERYED ’._OIIO OUR FRITTEN APFROYAL. M : 4 ys
C=30-04

cH 35S 2oz 3

Shear Tests . .
1) Stud fnchoxs (JS 3zvies) : o L S
| ' ' Sigar Load. Ihvs.
‘Sizs 0WQ FS!  Failure - 400C FSI _ Failure
2&?———‘ : i . - '_- .Ty”
4 M A et e olt - (IOT YESTED)
‘ o RN ISR [ g R :
: : L 20 JIER . e e RO il )
5 : o AN o AveIage - o R .
1/2 5700 " 2elt - " - (NOT TESTED) .
5250 Bolt . ' i 2
L810- ° -  Bolt. : . ‘
S3z3 © Average
n : /8 {(NOT 135T20) 11652] 7.9 [Bolt
_ ' 12cCO| 3.0 [Bolt
: ; : _ ilg03}| 749 [Bolr
P Jo 718 . .0 | A1B1G | 7 verage .
3/4a  -10500. - Block = [-2%03| 92 [se1s
. 10:C0 Bolz 16702| 7.9 [3o1t-
11200 Block | 1795)| 8.5 [Bolt
10633 Avarage 1 17352 §.3 Avox;go

_ : g : - iy
"Belt" typa failure derignates bolt shear<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>