November 11, 1994
NOTE TO: Joe Holonich
FROM: Jack Spraul
SUBJE STEEL SETS

Attached is a copy of the following documents I have received on the steel set
problem at Yucca Mountain. The documents were FAXed to me Friday afternoon.

1. CAR YM-94-072 of 8/3 (and response of 8/31) regarding lack of
documentation describing the rationale for assumptions found in the
"Structural Steel Sets Analysis.”

2. NCR YMSCO 95-7 of 10/28 (and conditional release of the same date)
regarding a) supplier of welding services on steel sets not qualified and b)
manufacturer of steel sets not qualified.

3. Specification with QA controls of 4/13 (through Revision 3 of 10/28) for
*Steel Sets and Accessories Subsurface."

4. CAR YM-95-008 of 11/8 (without response) regarding a) lack of
documentation to show a technical review of a purchase order for steel sets
and b) purchase order for steel sets issued under Kiewit/PB procedures
whereas, due to cost, it should have been issued under REECO procedures.

5. CAR YM-95-009 of 11/8 (without response) regarding the supplier of welding
services on steel sets not qualified. This CAR appears to repeat the first
item written-up in the NCR (item 2.a above).

6. CAR YM-95-010 of 11/8 (without response) regarding a) the fact that the
steel set manufacturer’s failure to use Kiewit/PB’s Management Control
Procedures as specified in the purchase order and b) the fact that the
Kiewit/PB QA program documents do not adequately address the manufacture of
quality-affecting items.

I am still waiting for a telephoned explanation from YMQAD of what has
transpired and what is transpiring on this issue.

I’11 keep you pogf) 6 é learn more.

Distribution by HLPD. No further distribution required.

cc: Central Files
HLUR r/f
RJohnson
MLee

A(4):Steel.Set
Nov ber 11 1994
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8 CARNO.: o
OFFICE OF CIVILIAN oARNo. JHDA=012—
RADIQOACTIVE WASTE MANAGEMENT QA
U.S. DEPARTMENT OF ENERQY
WASHINGTON, D.C.
CORHRECTIVE ACTION REQUEST
1 Controling Document £ Related Report No.
OCRWM QARD, DOE/RW-0333F, Revizion 01 nir-54-01
8 Reaponsible Organization 4 Discussed With
(1] J. Pye/s. Bonablen
& Rogquiremant:
, Section 3.2.1.B states: *Design input shall {fied and
b gmgmscgnog timel b:sgae:nd toztg: 125:1 :f. d:tﬁl'gee:euuy to prrmit
{oterk pasis for makic design deslosons, “"“co%iﬁifﬁq’i:"i‘" *
. s siong, ac 5
ﬁitﬁﬁgm, c.:d g&lﬂtggq deaqxzn ghmq-s.“ {Con i}med on nergp page)
€ Adverse Condition: .
1 lack of documentation exists describing the rationsle for making ass ions
and selecting date. . ing e g sasumpt
piscuasion:
Examples of the lack of documentation are:
Structure Steel Sets Analysis, BABEARDO0-01717-0200-0002, Revigien 00:
- go :Mz:i.gmle for selection of & conservative “rock raveling” value in Attachment I,
v Page I-l.
= Ho rationale for the selection of conservative "Rock Conditionsa® az presented in
v Attachmant 1, Zable 3.
= Mo rationale for selecting conservative seismic mean peak borizontal scceleration
(0.37) as prusented in Attachment XY, Table 1.
® Does & Signlificant Condition 10Does a stop work condition exist? 8 Response Due Date:
Adverss to ity exist? Yes__ Nox _ | Yes___NoX ;ff Yes . Attachcopyof SWO | 20 working Days
¥ Yes, ¢!+ . One:JACIBLICLIDLIE] ¥ Yes,CheckOne: DA Og [lc From Issuance
M Require:  dans: Remedial [X] Extent of Deficloncy Praclude Recurrence ) Root Cause Determination
12 Recom 180 ACONS:
Revise 2 Structural Steel Sets Analysis to document the rationale for the
selectivi. of eppropriate conservative date and assunptions.
7 Initiator 14 |ssua . o -
William R. Sublett .
ML EEZES, i A7 oue 904
16 Response pted 1€ Ras pte .
ﬂaﬁ? glizf94 il | %-J\ 0.1 34
QAR Yol Date QADD Date J*
17 Amended Responss Accepted 18 Amended Responss Accepted
QAR Date QADD Date
1% Corrective Actions Verified £0 Clogurs Approved by:
QAR Date QADD Date

Exhibit QAP-16.1.1 REV. 06/27/8«
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OFFICE OF CIVILIAN ® ARNO. T-24-072
RADIOACTIVE WASTE MANAGEMENT QA
U.S. DEPARTMENT OF ENERGY
WASHINGTON, D.C.
CORRECTIVE ACTION REQUEST (CONTINUATION PAGE)
S Requirementa (continved) A '
% 2&“”,;123"‘.%":9’;%;%2.:?',i:zioa?":ﬁ&néif‘si’i?‘&:i‘;%‘ tmar Eataentdy . and
units such that a person technically gquatified in the subject can to the
‘g‘%?sﬁﬁﬁg.sh' A150 ses ut0 oap=3-Y, BonTadooTyiey, yathovt recogrse to t
Exhibk QAP-18.1.2

REVY, ¢14/04
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Page 1 of 2
RESPONSE TO CAR NO. YM-94-072

Remedial Action:

Structural Stecl Sets Analysis, BABEA0000-01717-0200-00002, Revision 00 will be
revised and checked to ensure explanations supporting the engincering judgment used
in the preparation of the analysis are present.

No deficiency exists for Item 3. The ESFDR contains the 0.37g as a requirement for
ESF Design.

Extent of Peficiency:

The investigative actions performed by J. Pye and S. Bonablan and the conclusions
reached regarding Structural Stee] Sets Analysis for response to CAR YM-94-072 are
as follows:

Jtem I:  Engineering judgment was used to reduce the in situ bulk density from 137
Ibs/cu fi to 120 lbs/cu ft as a result of the effects of disturbance during
tunneling which is a reasonable assumption and consistent with typical
published ranges of bulk densities. This was explained in the analysis as a
12% reduction in bulk density.

Item 2: A Joad factor was identificd from a standard classical reference - "Rock
Tunncling with Steel Supports”, 1946 by Proctor and White, published by
Comsnercial Shearing Inc., by the Geotechnical LDE as indicated in
Attachment 1 of the Structural Stee]l Sets Analysis BABEAB000-01717-
0200-00002. .

The load factor of 0.25B with the corresponding description, *Massive
moderately jointed" with a propensity for loads to change emratically from
point to point were selected on the basis of engincering judgment and ficld
inspection of trench NRT-1, taking into account the geomechanical -
properties of the Pre-Rainicr Mesa material, method of excavation,
cxcavation rate and support installation capabilitics of the TBM. Also
taken into consideration was the fact that the referenced material is based
on 50 year old tunneling technology and practicc and as such is not
representative of the rapid excavation and support technology employed by
the YMP TBM system. The Structural Steel Sets Analysis BABEABOOO-
01717-0200-00002, Attachment 1 has been revised to include an explanation
based on the above.

Item 3: The vse of 0.37g is consistent with the ESFDR seismic design criteria. No
deficicncy exists, '

hln . ’nul NN Y P | O‘Iﬂ(/..’ﬂ:'Q
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Review indicates that the deficiency does not extend to the 2C Early Release products.

Corrcctive Action to Preclude Recurrence;

Assumptions and data used as input to design analyses based on engincering judgment
will be explained in sufficicnt detail to clarify any subjective assessments, to the

extent that a person technically qualified in the subject can understand the documents
and verify their adequacy without recourse to the originator.

A documented training session will be conducted for all subsurface designers that are
or will be involved in the preparation of analysis stressing the importance of providing

the basis for assumptions and selecting data. Refer to QAP-3-9 Attachment I Item 7
requirements. ‘

Responsible Individual:  Bob Saunders
Date of Completion: 9/30/94

82/
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My YUCCA MOUNTAIN SITE CHARAGTERIZATION PROJECT

NCR.No. Ymsco g4 7 NONCONFORMANCE REPORT Page | ot

1

. ' ¥
Initiator Name. W Crlesseer Organization: R3&Ce . Date. 10484y
2. Descrpton of Non-Conformance: s

b _SC-L A*&é&&"

a3, Ef validation. ([T invandation Ef( O Non0
Name:_&J ATt Organization, 140 @A Date: _10/28/9¢

4. Disposition Evaluation

O Rework (J Repair “Juse-As-is Conditional Release
O Reject'Scrap 03 Uimited Use oiscarg
Justification/Comments:

< ) " !ffg” ) ﬁ:-s" q

§. Disposition by:
%)
Mf,{a o bso Kacn F2E19
Name Organization: Date: .!_07&9,'&
6. QA Concurréfce with Disposition: Corractive Action: [INo [BVes No_ T8O

O Reportable [@Non-Reportable

Name: %a._& /A-.Je;/(— Organization: M40 QA Date: 1o/26/%y

.7. Completion of Disposition:

Hanme: Organization: Date: .
QA/QC Congurrence:
Name: Organization: — Date:

8. Final Review:"

Naamn Orgamization: ‘Date.
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YMP-008-R2 YUCCA MOUNTAIN SITE CHARACTERIZATION pao.:sc'r
NCR NoVmsco—as——  NONCONFORMANCE REPORT Pace 2o
CR. No. CONTINUATION PAGE = —

1)  KiewitUPB procedure SPP-008, Rev. 2, Welder/Welding Operator
Performance Qualification paragraph 3.0.2 states "Welder/Welding
Operators Performance Qualification tests shall be conducted by the
Klewit/PB Welding Engineer or an approved Independent Testing Agency.”

Kiowit/PB utilized Hayes Testing Laboratory, Ine. to qualiify welders from
Commerclal Pantex Sika who performed welding on the Steel Sets during
the fabrication process.

Hayes Testing Laboratory has not been qualified for supplying these
services In accordance with Klewit/PB MCP 7.0, Rev.4, Contro! of
Purchased and Servicas.

2) Theso items {Steel Sets) were designed and to be manufactured as a Q"
Engineered itams In accordance with Specification BABEAB000-01717-
02341, Rev. 1, and Drawings BABEAB000-01717-8300-02341-VD-01-1 2/2,
Rev. 4, BABEAB000-01717-8300-02341.VD-02-1 2/2, Rev. § and
BABEAB000-01717-8300-02341-VD-03-1 2/2, Rev. 2.

Engineered Items are required to be manufactured In accordancs with an
approved quality supplier. The Steel Sets were manufactured by
Commerclal Pantex Sika, Inc.. Commercial Pantex Sika, Inc. was not
qualified by Klewit/PB as a suppller of quality items or services.
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Attachment 2
Disposition (Conditional release) For NCR YMSCO-95-7

Justification

Install steel scts as necessary for personnel safety to the extent possible in accordance with
the Jatest version of Specification BABEAB00O-01717-6300-02341. Revision 3 of this
specification has been approved by the M&O and will be submitted on October 29, 1994, 10
DOE for 6.2 review and Acceptance For Conswuction. Maintain installation records for
future evaluation of the steel sets fabrication and installation, and for final disposition of any
steel sets installed in accordance with this disposition. The Constructor shall provide
additional information regarding the specific deficiencies identified in this NCR,

By following the referenced specification the steel sets will remain aucssnblc for inspcction,
and traceability will be maintained.

It is not anticipated that the steel sets will be removed, however. if nccessary supplementary

ground support will be installed.
[ / : ?/f ?
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Specification Cover Sheet WBS 124
CRWMS/M&O .
- {oa QA
Cornplete only applicable stems
. Page 10t 14
2. TITLE OF SPECIFICATION
STEEL SETS AND ACCESSORIES SUBSURFACE
3. DOCUMENT IDENTIFIER 4. REVISION NO.
BABEAB000-01717-6300-02341 REV O3 03
§, OA CLASSIFICATIONS
Includes permancnt items classified QA-1 and QA-S. TBV-192
‘ TBV-193
THIS SPECIFICATION INCLUDES QA CONTROLS_X__YES___NO TBD-147
6. Rewision 7. Pages | 8. Pages .
Number/Date Added Deleted 9. Descripion of Revision
00 04/13/94 n 0 Issue for Advance Procurement
01 06/24/94 0 0 Reissue for Advance Procurement
Change "Contractor® 10 *Coastructor*
Arnticle 1.01: deleic "complete” afier the “tunnel®
Paragraph 1.03B1: change “93" 10 91"
Paragraph 1.03B2: change °90° to "93a"
Paragraph 1,04B: include QA Classification and QA control information
Paragraph 1.04C: deleee “For Commervial Grade Jiems:*
Paragraph 1.04F: delere “performed by the fabricator in the shop®
Paragraph 1.04F1: delete "and all cut edges® and “for defects prior o weidioy
in sccordance with® add °*Section 3.2°
Paragraph 1.04F3: delete *shop®
Paragraph 1.04F4: delete and repumber zccordingly
1.04F4: change "approval® to "review and acceptance® and Paragraph pumters
to "1.04F1, 1.04F2, and 1.04F3"
Paragraph 1.04F5: change 100 percent” to “20 percemt”
Delete Paragraph 1.04F6 '
Paragrapb 1.04Gl: deicte "All shop® cbange "100° to "20° add by '
Constructor QC during installation® !
Paragraph 1.04G3: delewe *All shop and field™ change "100° to *Coastructor's
option and 20" 264 "A iension measuring device shall be requirsd at e job
site.”
Paragraph 1.04H: add “Accessories® and the codes to following for cach test
Paragrapb 1.0411a: change *10 tons® (o °SO tons” and add *C§ shape”
Paragraph 1,04]1b: cbange “two’ o “five” and add “lagging C8°
10, ORIGINATOR % Dats
[t ) Z o poam /0 / 26 /94
1. CHECKER /7 / Dats
/.% FOR. E.SEPENIN /0 /31/94
12, LDE Date
Ut ffoo »/24/5%
13. VERIFIZR Date
(//d ,la,«yézy M rfeel/rsf
14, DEPARTMENT MARAGER % M Date
1 Mrf [e]2y) %
(16, QUALITY ASSURANGE V / // Cate -
Qgg IVRIVPT IR L0z £/

asr-2-¢

08" Koo 2318
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~  Specification Cover Sheet” wBs 1 lc
CRWMS/M&O Continuation 1 loa QA
Compieta only applicable items Page 200 M
2.TITLE .
STEEL SETS AND ACCESSORJES SUBSURFACE |
- DOCUMENT IDENTIEIER i 4. AEVISION NO
0 71y/0y4
BABEAB000-0171740234 I%EV 03 03
5. Revision 8. Pages | 7. Pages ‘ . )
Numbet/Date Added Oeloted § Descrpuon of Rews:on
01 06/24/%4 0 0 Add Paragraph 1.0411¢c and 1.04t1d '
Paragraph 2.02D1: change "1.04E° 10 "1.04F° ;
Article 3.01: add “in the runnel® and Jdelete the last senience
Paragraph 3.02A: change *Paragraph 1.04F* to "1.04G.2 10 1.04G.3" |
Paragraph 3.04E1: change *planc of cach set with in* 10 “of concrete segment
or a* and “inven® to *concrete” .
Paragraph 3.04E2: change *locations as required by installation peeds™ 1o “610 '
mm (2 feet) centers and at the middle third of each invert segment” |
Paragraph 3.04G: delete "Correct poor™ change “presence of the A/E* t0 A E .
review" |
Paragraph 3.04H: add "blovking after installation of the steel sets® !
Add Paragraph 4.01E Constructor's records '
02 02/11/94 0 0 Approved but not issued
03 102894 2 0 1ssue for Construction

Extensive changes to text were made throughout the document to enhance.
clarify, and faciliate the practicability and functionality of the consiruction and
submittal process.

This revision includes changes based on incorporation of a revision 10 the %
Material Dedicadon Analysis DI: BABEABQ00-01717-0200-00003 REV 03

Added Paragraphs 1.03A2 and 1.03A3

Added Paragraphs |.03B6. 1.03BS. 1.03B9. and 1.03B10

Added Paragraphs 1.03C3 and 1.03C4

Article 1.04 edited for clariication

Added Paragraphs 1.05A and 1.05B

Added Paragraph 1.06A

Patagraph 2.01: Added tisting of permanent componests

Paragraphs 2.01B. 2.01C, and 2.01D edited for clarificarion

Paragraphs 2.02D1 and 2.02D2 added

Paragraphs 3.01A and 3.018 expanded for clarification

Added Paragraphs 3.03A1, 3.03A4. 3.03A6. 3.03B1, 3.0582, 3.03D. and
1.03E X
Paragraphs 4.01A, 4.01B. and 4.01C expanded for clarification |

Deleted AISC $329-85, Added AISC MO016-89, AISC MOI7-92, ASTM A 6/A
6M-916, ASTM A 53-93, ASTM F 606-90. AW AS 1-91. AWS AS.20-79. and
YAP-15.1Q. |
Deleted Patagraphs 4.01D and 4.01E. :
Editorial revision change made throughout. i

AP 0483 (Rev D) tD 94
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SECTION 02M1

STEEL SETS AND ACCESSORIES SUBSURFACE

PART ! GENERAL
1.l SECTION INCLUDES
The work covered by this Specification Section includes the furnishing of all Jabor, matcrials
and tools for fabrication. testing and inspection and delivery. as required, for the ercction of
steel set support sysiems in the Topopah Springs (TS) North Ramp as specified herein and as
indicated on the Drawings.
1.02 RELATED SECTIONS
A. Division | General Requirements
B. Section 05121 Structural Steel and Miscellaneous Metal
1.03 REFERENCES

A.  American Institute of Steel Construction. Inc. (AISC):

1. AISC MO16-89 Manual of Steel Consuucuon. Allowable Stress Design.
Ninth Edition

2. AISC M017.92 Manual of Steel Construction. Volume II. Connections. ASD
%h Edition/LRFD 1st Edition.

B. American Society for Testing and Materials (ASTM):
1. ASTM A36/A36M-91 Standard Specification for Structural Steel

2. ASTM A307-93: Standard Specification for Carbon Steel Bolts and Studs.
60.000 psi Tensile Saength

3. ASTM A325-92a Standard Specification for Swuctural Bolts. Steel, Hear
Treated, 120/105 ksi Minimum Tensile Strength

4. ASTM A370-92 Standard Test Methods and Definitions for Mechanical
Testing of Steel Products

5. ASTM A4190-93 Standard Specification for Heat-Treated Steel Structure Bolts.
150 ksi Minimum Tensile Strength

6. ASTM ASR3-93 Standurd Specification for Carbon and Alloy Steel Nuts

10:24/84 ' 0241 .3
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ASTM F436-93

! 8. ASTM A 6/A 6M-91b
!

f 9. ASTM A53-93

|

! 10. ASTM F606-90

NUV 10794 1I5T0D NO.UUug F.Id
N
Standard Spevification tor Hardened Steel Washers

Standard Specifivation for General Reyuirements for Rolled
Steel Plates. Shapes. Sheet Piling, and Bars for Structural
Use

Standard Specification for Pipe. Sieel. Black and Hoi-Dipped.
Zine Coated. Welded and Seamiless

Standard Test Methods for Determining the Mechanical

Properties of Externally and Internally threaded Fasteners.
Washers, and Rivets

C. American Welding Society (AWS):

1.

2.

AWS B2.1-84
AWS D1.1-92

AWS A5.1-91

AWS AS5.20-79

103 QUALITY ASSURANCE

Welding Procedure and Performance Qualification
Structural Welding Code Steel. 13th Edition

Specification for Carbon Steel Electrodes for Shiclded Metal
Arc Welding

Specification for Carbon Swieel Electrodes for Flux Cored Arc
Welding

I A. This Specification Section includes materials and activities classified as QA-1. QA-5. and

l QA-None. Individual quality assurance (QA) controls are designated “QA Control” and are
} underlined.

! B. QA shall be conducted in accordance with Specificadon Section 01400 and applicable QA
| controls from other Specification Sections. QA Control: All inspections and test results shall

docu

| C. Acceptance of Product

| 1.

1 10/24/94

ted and made availa

1o the Architect Engineer (.

QA Control: Receipt Verificavion of ftems Classified QA-1 and QA-5 that are purchased

fr ualified source shall include:

a. Dimensional/visual inspection f ommance with Purchasing Documents whic
iny irements of thi ecificagon Section and applicable stee] se
Drawings.

b. Verification that Certification Documents required bv the Purchasing Documents are
received. acceptable, and in accordance with the requirements of this Specificati

Section.

0234] - 4
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2 QA Control: Reveipt Verification of hems Classmticd OA-1 and OA-S that are puryhased
g» commercial grade items shall include:

impose the requirements of this Specification Section and applicable steel set
Drawings. - .

b. Verification of recei
equirements stipulated in Parapcraph | O3F

3. Receipt Verification: Jtems without QA Classifications
a. Dimensional/visual inspection for conformance with Purchasing Documents which
impose the requirements of this Specification Section and applicable steel set
Drawings.

b. Documentation, as appliceble, that the item was received and is in conformance with
the Purchasing Documents and the requirements of this Specificauon Section.

D. QA Convol: Field Verification

i. at storage of materials is in accordance with manufacturer's
d licable paragraphs of cification Section 01
2. Ensute that matenials received are controlled to preclude inadvertent use of items prior to

ceipt verification.

3. Ensure materials that are rcha d and acce :cd for use jn QA huauons Y

hications.

4. nsure materials that are purchased and accepted for vse in ication
identified to distinguish them from thase like items purchased and accepted for use in
Non-Q applications. .

E. QA Conwol: Material dedication shall be conducted in accordance with Paragraphs 1.04C2,
).04F, 1.04G, 1.04H, 1.04], and ).04).

F. QA Conuvol: For jtems purchased as commeycial grade and accepted by materials dedication
in_accordance with Paragraphs 1.04C2, 1.04H, 1.041, and 1.04): materials test reponts and
entificates of Conformance or Cenificates of Complianc reouired in this Specificati
ection shall be complete and acceptab) LD POINT) and rewined as QA rec

102494 02341 - 8
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I BABEABONO-01717.4000.02341 REV 00

| G. A Cootrol: Jnspection of Field Welding

I 1. c\ung and m\;_)cc.uon of ficld v\clgmg ogmﬂc thc tunnel and field Lll"lllt_‘ of the

' § $ ' . .h
{ grmedurgs dcvg!gggg gx the Conxtructor that deal specifically with the items mentioned
|

in_this parapraph. These procedures shal submitied for A/E review. (HOLD POINT)

| H. . Mechanic ; ets and Ace

1. chanic sting of steel set members (W8 and C8 shapes, and plates) ASTM Al

I

| matenal shall gg in accordancg with grocedurgs des cngd in ASTM A370. Tesis to be
| - — n n

{

gggg[ggggg with §eguog 13 and a bend test in accordance with Section 14

| 2. hapical testin AST™ A307. AST™M A32S5 an M _A490 bolis shall be in
) accordance with the procedures described in ASTM A370 for a tensile stength test,
[ M 3 nuts shal Proof Load tested in accordance with ASTM A170

( 3. Mechanical testing of all- weld-metal material shal) be in accordance with AWS AS.|
i Section 11 or AWS AS.20 Section 1.4.2,

| 4. Mechanical testing of washers ASTM F436 shall be in accordance with AST&! F&(s
| Section S,

| I Conool: Test Specimens

) The following specimens shall be taken for each test specified herein;
i 1. Two specimens for each fifty tons or each heat lot er fraction thereof for steel seis (W'S)

] and 1ageine (C8).
| 2. Two i or each five tons or each heat lot or fraction thereof for stee) plate

| attachments to steel sets (W8) and lapging (C8). except for jacking brackets, wedges and

I shim plating,

I 3. Twos ens mipimum for ea jeces or fraction thereof for each diameter an
] 13 Its and nuts and washers used.

} 4. W imens for each heat lot or fraction thereof for carbon steel electrod

{ ). ntrol: Welding sha inspect v Con or using_nondesguctive methods as
l follows:

{h . Material to be welded (W8 and C8 shapes and steel plates) shall be visuallv inspecied

| and sha in a dance wi WS D1.] Section 3.2.

| 2. Ong hundred percent of all welds shall be visually insmected in accordance with AWS
! D t 6 and 9.25

I 1072494 : 0224} - 6
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]
t The welds to be randomlx tested shall be selected in gccg[damg with a Constructor
| approved plan. ' Test results shall be OA records and made available to the A/E.

I K. Control: Connection for utility brackets teel seis shall be bolied. Bolt holes in the
) teel sets shall be field drilled in accordance with Parapraph 3.01B. One Hund ercent of
{ he total nu f field drilled holes sha visually inspected bv Constructor

cificatio ions or approved shop Drawin

l M. QA Control: Bolied Connections

1. A Control: A minimum of 2 bolts or tcn crccm he bolts in a connection.
3 i T or ASTM AXDS boh-

ha visuall ected as snug tightness during construction (snue tightness shall be

in_accordance with AISC).

2. The Constructor may use ASTM A490 bolts in lieu of ASTM A307 or ASTM A32S
with the approval of the A/E.

i 3. QA Conwol: All bolted connections using ASTM AJ490 bolts shall be tightgned to a bolt
[ pretension not Jess than the following:

_ Bol Size A490 Bolts

— - ewe e e e s

34" 35,000 Ibs.
118" 19,000 1bs.

1" 64.000 Ibs.
1-1/8" 80,000 1bs.

4. QA Control: A minimum of 2 bolts or ten percent of the bolts in & connection,

whic T i . for a) connectons vsin A490 bolts. shall be

jnspected for proper tightening by a direct tension indicator. A calibrated tension

asuring device shall equired at the job site. Inspection results shall be
e m vailable to the

— S AN e —

] N. 1: Jack mounting and ja tONS maximum Capacity

' 1.  Orne hundred m;g_gn! of the |gck moununp «hgll be d:men lonall\ insnected to ensure
! d m X-axis and in line with

| 1024194 | 02341 - 9
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Y-axis of WKX 1 steed set (X and Y axes shall be i accordiinge with Pargyraph

LOYAD),

iacking capacity shall be tested and limited by th

ultimate maximum force that shall not be exceeded during jacking operation.
\ _ _

105 DEFINITIONS

A. Perpendicular steel set alignment: Alignment of steel set system perpendicular 10 the
designed tunnel grade.

B. The following components of steel sets are permanent.

Steel Set

Steel lagging

Tie rod and pipe spacer

Steel set foot plate

Steel set connection to insen
Connection to steel set segmen
Insen

Steel set foot segment

. Shim plate

10. Steel wedges.

PN AW~

C. The following components of steel sets are temporary:

1. Jacking brackets assembly and bolted connection to steel set
2. Anchor bolt to precast concrete.

1.06 SYSTEM DESCRIPTION

A. The steel set system, including permanent and temporary items, provides immediate
support for personnel safety after installation. The permanent function steel set system
provides maintainable, long-term ground support in the TS Nornth Ramp for up t0 100
years (TBV-192).

PART 2 PRODUCTS

20] STRUCTURAL STEEL AND OTHER PERMANENT COMPONENTS

A. QA Conwol: Sgg‘ ctural Steel Sets and Associated Permanent Components shal] be of the
following materials:

- W Sha e ASTA 3
laggin ha S

Tig rod and oipe spacer - Tic Rod ASTM A307. Pipe ASTM AS53 GrB
fi te - ASTM A

ol o o 5

10/24°94 01341 - 8



ID: NOV 10°94  15:08 No.008 P.19

) >
| BABEABOOD-01TIT.6000.02341 REV 03

Steel set connevtion to insert - ASTM Al
Connection to steel set seement - ASTM Al6
fnsent - ASTM A3
1 set foot sepment - AST 6

jate - 36

S
6.
7.
8.
9.
10.

{ T™M ASH -1 washc in accordance with A : 43 less in&ica ed |
otherwise on the Drawings,

1. High strength bolis at Constructor's option shall be in accordance with the reyuirements
| f AS 490,

| 2. 1} bolis, nu wash hall new,

| C. A Control: Welding materials shall conf o AW ] or AS5.20 Series electrodes
| nless otherwise noted on the Drawings. Welding electrodes shall 70XX.

D. Steel Sets and Associated Temporary Components:
1. Jacking Bracket - ASTM A36

2. Bolts - ASTM A307

3

. Nuts - ASTM AS63
4, Welding electrodes - E70XX.

202 FABRICATION

| A. : i : . shi ' . i : ing.
tic rods. and end plates in accordance with the Q;awmag Steel gt ghage shall be cglg rolled.
B. C : ndin terances for Structural Steel M
1. Rib segment assernbly shall conform to true template at ends within tolerances siated
herein. Ribs between ¢nd plates may depart from mue template plus or minus 3/8 inch
| rovi int departs more than 1/8 inch ny 3 feet template length. e b
l ) ni ntour.
2, hall et within established mill rolling tolerances except that after
i T W i 1/8 inch maximum toward the inner
8 nge droop will be in jon t ange iation allow ithin mill
golling tolcrances.
3 - web shall be true within established mil} rollin tances. and free of cracks and
inkles. W n 4 or more times th m uckling of the

web for g distance of 1/2 the beam depth frgm cach ¢nd will be permitted where
deviation from flat dne¢ not exceed plns of minys 18 inch,

1 1072494 C o 0234) .9
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4. Depth of beam at web after bending can be o masvimum of 174 inch less thun the

tolerances.

C. A Control: Shop Fabricati olerances

l. y or f late aft elding shall be within plus or minus /16 inch of squar
with respect to the Y-Y axis of the W8 members,
2. Ti holes in web of rib nt holes shall lie within plus or minus 3/8 inch of

location shown on Drawings.

| 3. Mill_rolling tolerances shall apply to the widih of plates with milled edges in accordance
| with reference |. W f sheared plates to be within plus

min inch of th ti i io

4. Groups of holes in joint plates after assembl Il lie within 1/8 inch of correct locatio
irrespective of the variations which may exist in the beam as a result of allowable

tolerances.
D. QA Conuol; Connections
| l. A Control: Welding shal in accordance with Paragra 3C.2. The Constructor
[ shall maintain as QA records, documentation of welders’ qualifications.
| 2. As verified and recorded per AWS B2.1, AWS D1.] Part AS.1 and Pan B C5.5.
| Records shall be made available to A/E,

! E. Fabrication of temporary components shall conform to AISC standard practices. tolerance and
| Specification 05121.

2,03 FINISH

After fabrication, clean all structural steel of all weld slag, flux deposit, dint, or other foreign
! matter. ASTM A353 pipe shall not be Hot-Dipped Zinc Coated.

PART 3 EXECUTION
3.001 FIELD CONNECTIONS

i A. Congol: Field connecti in t S North Ramp including mounting brackets fo

| urface utilities, sha bolted as indicate th wings. Field welding to steel set i
1 not ined afier installation, d w to steel utside the tunnel shall

|

considsered 3 special nrogese in accordance with Specification Section 01501,

1 10/24/94 ‘ 02341 . 10
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| B. QA Conwuol:_Ficld drilled holes in stecl sets shall be located in_accordance with the standatd

| paye for WEX31, and nominal hole dimeasions shall be in accordance with Table J3.1 of
! Reference in Parapraph 1.(13A2 unless otherwise noted on the Drawings.

302 HIGH-STRENGTH BOLT INSTALLATION AND INSPECTION

i ara s hs. 1.04M 1‘1d 04Md.

| B. A _Control: Fastener handling and storage shall be in accordance with Paragraph 1.04D].
i 3.03 ERECTION

i A. All steel sets shall be installed in accordance with the foilowing criteria:

I.  Once assembled and clear of the tunnel boring machine shield, the set shall be expanded
against rock surfaces through jacking and the insertion of strucwral inserts and/or shims
in each wall member as shown on the Drawings.

ontrol: The steel sets shall be installed nominally 1 endicular alipnment

(Paragraph !.05A). The horizontal offset from plumb for a steel sel shall not exceed 81/4
inches measured between the crown and base of the steel set The Constructor shall

submit for jew and approval an inspection plan to address the measurement of

these tolerances (HOLD POINT)

The expansion of the sets shall be done so that the outside surface of the set system is
I forced to make positive contact with rock in the crown and walls to the extent practical.

L

| 3. Control: The Constructor shall submit 8 jacking/expansion process procedure 1o the
i or review and acceptance to ensute controls in Paragraphs 1.04N1 and ].04N2

| hall t ted. |

{ 4. During the stecl set assembly, lagging shall be installed to control sloughing,

{ spalling, or fallout of rocks in the crown and walls.

I 5. If at any time the steel sct and lagging system fails to control rock stoughing. spatling o

I fallout in the tunnel crown and walls and a looscning of that system occurs, blocking
and/or possibly additional lagging, shall be installed between the sets and rock and
between the lagging and rock as required to ensure that the system is tightly in place.

6. The use of temporary wood blocking or wood wedges shall be minimized to the extent

practical. Temporary wood block or wedges shall be untreaied wood. QA Control: _Any
pnrecovered wood blocking or wood wedges shall be recorded in accordance with the

Tracer, Fluids, and Materials Plan.

— ams  wmte  m—
0

| 10724/94 ' 0234) - 13
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7. QA Control: For cach set, two evpansion inserts shall be invtaltled, one on the feft nib
and one on the night rib as shown on the Drawings. The inserts shall installed vo that

| B.
i
| 2.  Steel sets shal laced _so that the edge of foot plate is no closer than 4 inche
| clear from invert ment joint. To avoid installation on the segment joint, the steel sei
| ca aced to avoid encroachment within 4 inches clear from the joint.
{ C. A Contol: Do not ficld cut or alter any structural members without a val.
D. Control: oastructor shal

I k2 .

i steel set installed and a listing of all permanent components installed at each steel set to th
| A/E for information, The as-built records shall include the location and spacing of the steel
| scts along the wnnel, the areas fully or partially lageed, size and (vpe of optional dewils an
|

miscellaneoys optional attachments incorporated on the steel set assembly.

| E. A Congol: Redrilling_the shop drilled holes to the next larger size will mitte

| without prior A/E approval.

I F.  Temporary erection bracing. clips. and other temporary blocking shall be removed afier
installation of steel sets.

PART 4 SUBMITTALS AND NOTIFICATION
401 SUBMITTALS

] A. Submittals shall be in accordance with Specification Section 01300 and the antached Submittal
and Notification Requirements sheet.

B.  Any revision to submittals prepared in accordance with this Specification Section shall be
forwarded for A/E review as specified in the original submittal.

C.  The Constructor shall submit checked steel sct shop drawings to the A/E for review. (HOLD
POINT)

1. Indicate the profiles and sizes of all stuctural members. Indicate all hole sizes. spacings.

and locations. Indicate all connections, attachments. anchorages, sizes. and types of
fasteners.

‘3

Indicate all v-clded connections using standard AW'S welding svmbols. Indicate the net
weld lengths, types, and sizes.

I10.2499 ' gy} - 12
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3. ldentify bolted vonncctions, clearly indicating the type, number. size, and location of all
bolts. Clearly specify and label connections.

4. Submit for A/E review any materials or accessaries to be considered an “or equal”

commercial grade replacement for the specified product. The product submitted for
evaluation will be reviewed for its cquinle‘m minimum conformance to the specified

product. L
4.02 NOTIFICATION

Should any change in this Specification Section be required 10 comply with these
requirements, the Constructor shall notify the A/E in writing for review.

| 10/23/94 ' 02341 - 13
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SUBMITTAL AND NOTIFICATION REQUIREMENTS

OGNS APHLACARIE ST ARD 160 BE WMPL R VR

1 SECTION NO, STATLS : NOTIFICATION
02341
TITLE: Sied Sets and
Accrssories Subsurface

FRIOR TO TESTING
WITH MPMENT
PRIOR TO
INSTALLATION
DALY REPORT
PRIOR TO FINAT,
ACCFPTANCE
WITNEXS AV

AN BIRECTED

CERTIFUATUHIN

of C.C oI C & MTR

END OF SPECIFICATION SECTION

I 10/24/94 02241 - 13
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\./ ~ ORIGINAL

THIB i8 A RED STAMP
. _YM-95-008
OFFICE OF CIVILIAN 8 CARNO.:
RADIOACTIVE WASTE MANAGEMENT | P68 —— O 2—
U.S. DEPARTMENT OF ENERGY
WASHINGTON, D.C.
CORRECTIVE ACTION REQUEST
1 Controlling Document 2 Ralated Roport No.
MCP=4.0, Reviesion 4, MCP-7.0, Revision 4 T=5R=55=-011
3 Responsible Organization 4 Discusstad With
REECo and Kiewit/PB W, Glasser

6 Requirement:

1. MCP-4.0, Reviesion 4 “"Procurement Doéoment.Conttol" Paragraph 3.3 “Roview
and Approval of Furchase Orders®, states in part; "Those reviewers shall
include personnel from tbe Technical and QA Organizations®.

2. MCP=7.0, Revision 4, "Contro) of Purchased Ttems and Services®, Paragraph
1.2 "Scope”, states in part; "This procedure is aspplicable to procurcmeonts
valued at $25,000 and under. Procursments valved at greeter than $25,000
are conducted with established REECo procurement proccdures®.

6 Acverse Condition:
Contrary to the cited requiremente:

1. Purchasc Order (Kicwit/PB) 1785-0311 jssuved 9/26/94 to Commercia) Fantex
Sika for 21 each Stee) Sets has no objective evidence that & Technical
Review was performed prior to issuance.

2. Purchase Order 1785-0311 was issucd on 9/26/94 by Xiewit/PB. The P.O. is
in excess of §25,000.

9% Poes a Significant Condition 19Dces & stop work condition exist? 18fiesponse Due Date:
Adverse to Quality exist? Yos___NoY _ Yes___NoX ;I Yes-Atach copyof SWO |20 pays From
¥ Yos, Check Ono:JACBTICID LIE] K Yes, CheckOne: [JA (08 (¢ Issuance
11Required Actions: Remedial Extent of Deficlency Preclude Recurrence  [J Root Cause Detormination
12 Racommendad Actions:
1. Perform those remedizl actions necessary to correct the deticiencies

identified in Ttem No. € above.

2. Determine the extent of like deficiencies, correct these, and report the
results thereot.

A
7 fnitiator lyg/yq 14 Issus MiPravoY by l J
1d J. Harrd LS ,L/ : Wil %

| Doneld 7. Baenis Mo 3 Nawisg aapo Mol et Dass 1044
16 Response Accepted - 16 Response Accepled

QAR Date QADD Date
[17 Amended Response Accepted 18 Amended Responsae Accepted

QAR Date QADD Date
12 Corrective Actions Verified 20 Closure Approved by:

QAR Date QADD Dato

Exhibit QAP-16.1.1 Rev. 06/27/04
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OFFICE OF CIVILIAN ® canto: MM=32-008
RADIOACTIVE WASTE MANAGEMENT ' oA
U.S. DEPARTMENT OF ENERQY

WASHINGTON, D.C.

CORRECTIVE ACTION REQUEST (CONTINUATION PAGE)

13 Recommended Action(s) (continucd)
3. Determine those actions necessary to preclude recurrence.

Fxhihit QAP-18 1 2 Rov. 08/27R4
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N\ ~ CRICINAL
THIS 16 A RED STAMP
OFFICE OF CIVILIAN * cano; TEE- 0
RADIOACTIVE WASTE MANAGEMENT . oA e
U.S. DEPARTMENT OF ENERGY
WASHINGTON, D.C.
CORRECTIVE ACTION REQUEST
1 Controlling Document 2 Related Roport No.
Kiewit/PB Procedure SPP-008, Revision 2 YH-SR-95-011
S Responsibie Organization 4 Discussed With
REECo and Kiewit/PR N. Glassor
& Requirement:

Qualification®, paragraph 3.0.2 states byelder/Weldin rators Performance
Qualification tests shall be conducted by the Kiewit/PB Welding Engineer or &n
approved Independent Testing Agency."

Kiewit/PB Prosedure SPP-008, izion 2, "Wold rlwcldingﬁgporator Performance

& Adversa Condttion:
Contrary to the above, Kiewit/PB utilized Fayes Testing Laboratory, Inc. to
gualify welders from Commercial Pantex Sika who performed welding on the Steel
eta during the fabrication process.

Hayes Testing Lab rator; hes not been ?valified for su§p1¥inq these services in
s

accordance with Kiewit/FB MCP 7.0, Revision 4, "Conirol of Purchases and
Services,*
® Doos a Significant Condition 10Doas & stop work condition exist? 13Rasponse Duo Dato:
Adversa to Quality exist? Yesx No___ | Yes _ Nox ;K Yes- Attach copy of SWO |20 pays From
¥ Yos, Check One:[LJAIBLICO0 O] K Yes, CheckOne: [JA OB [OcC 1ssuanco

11 Required Actions: Remediat Exiant of Deficlency Preclude Recurrence Root Causa Detormination
12 Racommended Actions:

1. Perform those actions necessary to qualify the welders who gerfomed
velding on the Steel Sets. This coulg include the post ?\ll ification of
Hayes Testing Laboratory or post qualifying the welders in sccordance
w¥ith the Kiewit/PB program

A

_—
7 initlator 14 Jssua qhy: A |
John 8. Marti .
. " Y3y omr;m T ome]l. AW |
16 Responsa Accepiad 16 Response Accepted
QAR _r Date QADD Dato
17 Amended Responee Accepted 18 Amonded Response Accepted
QAR Date QADD Date
18 Corroctive Actions Verified 20 Closure Approved by:
QAR Dato QADD Dato

Exhibit QAP-16.1.1 Rcv 062704
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OFFICE OF CIVILIAN
RADIOACTIVE WASTE MANAGEMENT

8 CARNO.: _YM—95-009

PAGE:

of 2

QA

U.S. DEPARTMENT OF ENERGY
WASHINGTON, D.C.

CORRECTIVE ACTION REQUEST (CONTINUATION PAGE)

13 Recommended Action(s) {continued)

2. Determing the extent of like detici:ngies (i,0.; ars there gnx other
supplicrs who should have bean qualified for performing quality
services who wore not) and report results thereof and planncd corrective

action,
3. Determine those actions neccssary to precluda recurrence,
Determine root causas for this deficiency and report the resuvlts thereof.

affecting

Evhihit NAP.1R 1 2

Rev. 06/27/04
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: DRIGINAL

- | ~ 71818 A RED STAMP

. YM-95-010
OFFICE OF CIVILIAN 8 CARNO.
RADIOACTIVE WASTE MANAGEMENT | PACE -1— o Lo
U.S. DEPARTMENT OF ENERGY

WASHINGTON, D.C.
CORRECTIVE ACTION REQUEST
1 Conlrolling Documont 2 Related Report No.
QARD = DOE/RW-0333P, Revision 1 YHM~SR-95-011
3 RResponsible Organization 4 Discussed With
REECo W. Glasser
& Requirement;

DOE/RW-0333¢, Revision 1, “Qualit Assurance Requirements and Dgscri tion®
Section No. 4 "Procurement Document Control paragraph 4.2.1 C 3 states *khen
deemed appropriate, the purchaser shall permit some or all supplier work te be
performed under the purchaser’s quality assurance program provided the work is
adcquatcly addressed. In these cases,” procurcment documenks shall specify that
the purchaser’s implementing documents are applicable to the sugplier ang that
the purchaser shall provide these applicable documents to them.

REECS attempted to qualify Commercial Pgntex Sika (CPS) and regected hem as
supplier of quality services. As such, Kiewit/PB stipulated that their program
Mana?ement Control Procedures {(MCPs) be utilized by CPS in the ma2nufacturc of
steel sete which are to be ufilized as pari of the qrgund gupport system for
the Exploratory Studies Facility (ESF). Kicwit/PB stipulated these

6 Adverse Conddion:

1. Comtrery to the above, CPS did not vtilize the Kiewit/FB MCP Procedvres in
the manufacture of the stoel sets as stipulated in P.O. 1785-0311.

2. 1In addition, in review of the Kicwit/PB quality assurance program
documents, it was found that they do not adeq:ately address the
manufacture of quality affecting items, and that in actuality CPS
K:rtomed the manutacture of the steel szets under their normal

nufacturing Yrocessea and procedvres. The Kiewit/PB Quality Assurance
program as i:&emented through their procedures, has boen established and
accepted by Co as a constructor and not as 2 manufacturer.

For example: Kiewit/PB quality program does not currently doscribe those
ttoqrammatic controles necessary for the control of material dedication
esting or the forming of Steel Shapes and plates.

® Does a Significant Condition 1000es a stop work condition oxis1? 13Response Due Date:
Adverse fo Quality exist? YesX No____ | Yes___NoX ;K Yes- Attach copy ot SWO |20 pays From
¥ Yos, Check One:CJAE@BOCODOE| # Yes, CheckOne: OA 08 UOc Iasvance

11 Requited Actions: Remedial [X] Extent of Deliciency Praclude Racurrence  [X} Root Cause Determination

12 Recommended Actions:
1.

7 iaitiator

8.) Perform those actions necessary to qualify a program under which CPS
may perform work.

b.} Collect &)1 documentstion available for the marufacture of the stecl
sets and determine what actions are necessary to accept thesc items as "Q".

John §. Martin

15 Response Accaptet

QAR Date QADD Date
17 Amended Response Accepted 18 Amended Response Accaptad

QAR Date QADD Date
19 Corractive Actions Varifiad 20 Closure Approved by:

QAR Data QADD Date

Exhibit QAP-16.1.1 Rev. 06/27/94
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8 cARNO.: _YM-95-010
page: _2__ oF _2
QA

OFFICE OF CIVILIAN
RADIOACTIVE WASTE MANAGEMENT
U.S. DEPARTMENT OF ENERGY
WASHINGTON, D.C.

CORRECTIVE ACTION REQUEST (CONTINUATION PAGE)

5 Requirements (continucd)
requirements in purchase Order No. 1785-0311.
33 Recommended Acticon{s} (continued)
Report results from 1} (a) and (b} abovs.

2. Determine the extent of like deficiencies and report the results thereof
and the planned corrsctive action.

3. Detemmine those actions necessary to preclude recurrence.

4, .Determine root cause for this deficiency and report resuvlts thereof.

Exhibit QAP-16.1.2 Rov. 06/27/94



