
,

1
.,

'

Enclosure 8 to .

NRC-96-0127 f
Page1 )

|

|
|

|

!

!

|

|
.l.

|
|

,

ENCLOSURE 8

;

e

|

DC-5766 VolI Rev 0 !
,

System 2850-2 Duct String Analysis and Support Evaluation

!

:

:

.-

|

1

i

1

,

!

|

9611250121 961118 i

PDR ADOCK 050003 5
P

l



%us >R G 2 4rru ngsm i
~

DESIGN CALCULATION COVER SHEET
Pagetofgt}(o -

PART1: DESIGNCALCULATIONIDENTIFICATION
A) Design Calculation Number B) Volume Number |bC - G764 I_
C) Revision D) PIS Number E) QA Level

O T 4 to2 (1 Non-Q M1 (11M
F) ASME Code Classification M NA G) Certification Required [] Yes

M No,

H) Lead Discipline I) Incarporation Code
MetuAucat /cas/iL- F

J) Title cc. Hv AC coucettN Ref ol uTtoM rack- b u cq STetui f
AWALYSIS AMD supfcAT ICV A LuATto tJ OV 2950 SY$fs4 5 Emes

~

_

K) Design Change Documents incorporated (Number and Revision) '

NWC
/

.

L) Design Calculations Superseded (Number and Revision)-

&OMG
!

M) Revision Summary I

Cettr W A L l '> 5 *Ca

sw44 iW At.151s Aq STMTur AL Abc Q4Cy tina LVWitoM OF !e

SuffccTS AoD 7 qet ta. Aac4AesAccy o , M T [ M fLCJT s ySTES45
tu Stud 46 ~LBSC - 1 i % $ o ~4 M 295o-4 AFA PEAFc2kEh.

'

140 0 $ cikTto d 5 T'o 9 54 ffen.7 5
A (4E IDE AJ TI Ft Q

%D lett4fu n I

'T M M L N 7to o. 15 [41LT W T4e AAS(t FeA EbP 13l'/7.

PART2: PREPARATION, REVIEW, AND APPROVAL

Prepared By [. N7A7
A)

6/4!'/fSign Date
B) Checked By

Sign ' Dat 96 *

C) Verified By

Date bbSign -

D) Approved By (pl
@ Co[Mudes PE ppproval)).

*

'
.

6/7/f4(1 g* Sign -

Date
* Approve attached PE. if applicable

'

Not Decommissioning Related -

DTC: TPMMES DSN: MES15001 Rev.0 Pl/l File: 1703.22 Date: 8 w9r Recip:

DTC: TDPCA$ TDPELE O TDPINC O TDPMECO
DSN: AP4% Rev: (O File: 1801 IP: 1

yckY
.

!



3

Forrt 5007 (Rev. 4/93)

mmm SET wo REv m av cwx o sv
GENERAL

masin. ors o construct =s l
- COMPUTATION DC-5766 , Qt |
4

SHEET PRELN- FINAL VOio O DATE DATE

D E 'NI DECO FERMI 2 X
PROJECT

1CCHVAC DUCT & DUCT SUPPORTS SHEET 1 OF
DATE DATE

STRUCTURAI, QUAI,IFICATION 76230.502j SUBJECT yo_

i

TABLE OF CONTENTS

Sheet

Design calculation Cover sheet 1t

Table of Contents 2

Purpose 6;

) Scope 8

Methodology 94

Results and Conclusions 10'

References 11

Computer Disclosure Sheets 12 |

| (A) Model and Data for String Analysis 17

(B) Support Evaluations 67
,

i

(C) Anchor and Base Plate Evaluations 151

(D) Modifications 237

(E) Anchor Design checklists 238
.

! ATTACHMENTS

ATTACHMENT Als Computer Output for String Analysis
System 2850-1

A. D28501.0 61 Sheets
B. FQ28501.0 161 Sheets
C. 028501.0 38 Sheets
D. S28501.0 38 Sheets
E. PO28501.0 65 Sheets
F. PS28501.0 65 Sheets

( _Y



- ..- . . .~

Form 5007 (Rev. 4/93)

CALCULATION SET NO. REV COMP BY CHK'O SY

En@wm O Constsch
COMPUTATION DC-5766 G/1-. QI

SHEET PREUM FINAL VOID 0 DA D

6/d% (DITEd >DECO FERMI 2 X |
PROJECT

CCHVAC DUCT & DUCT SUPPORTS SHEET 6 OF .1 N
DATE DATE

STRUCTURAL QUALIFICATION 76230.502SUNECT ao

Table of Contents (cont'd)

ATTACHMENT A2: Computer output for String Analysis
System 2850-1 Initial Modification

A. D28501.MO 61 Sheets |B. FQ28501.MO 161 Sheets
C. 028501.MO 38 Sheets )D. S28501.MO 38 Sheets
E. PO28501.MO 65 Sheets
F. PS28501.MO 65 Sheets

ATTACHMENT A3: Computer output for String Analysis
System 2850-1 Final Modification

A. D28501.FO 61 Sheets
B. FQ28501.FO 198 Sheets
C. 028501.FO 38 Sheets
D. S28501.FO 38 Sheets
E. PO28501.FO 65 Sheets
F. PS28501.FO 65 Sheets

ATTACHMENT A4: Computer Output for Stiffness Analysis
Supports 6M-2850-H-74 & 6M-2850-H-77

A. H74.0 33 Sheets
B. H77.0 33 Sheets

ATTACHMENT A5: Computer output for String Analysis
System 2850-2

A. D28502.0 52 Sheets
B. FQ28502.0 157 Sheets
C. 028502.0 35 Sheets
D. S28502.0 35 Sheets
E. PO28502.0 53 Sheets
F. PS28502.0 53 Sheets

ATTACHMENT A6: Computer Output for String Analysis
System 2850-2 Modified Configuration

A. D28502.0 51 Sheets
B. FQ28502S.O 58 Sheets
C. 028502.0 35 Sheets
D. S28502.0 35 Sheets
E. PO28502.0 30 Sheets
F. PS28502.0 30 Sheets

:)u



, m _.. _. m._ _ . . . ~ . _ _ _ _ . . _ _ _ _ . . . . . _ . _ . _ . _ . _ _ _ . _ . _ . - - - . _ . . _ - . . _ . _ . _ . . _ . _ _ . . . . .

4

j Form 5009 (Ree. A13)

CALCULATION SET NO. REtf COMP. 8Y CHK'O BY

j Basiasms a e COMPUTATION DC-5766 37t- QC
'

SHEET PRELIM FINAL VOto 0 opTy o4TE _
&/if9(, f.b\%

; '
, DECO FERMI 2 X
j PROJECT

CCHVAC DUCT & DUCT SUPPORTS SHEET h OF N61

DATE DATE
STRUCTURAL QUAI.IFICATION 76230.5023 o.

<

u

.i

Table of Contents (cont'd)

ATTACHMENT A7: Computer Output for String Analysis
System 2850-4

!

|
A. D28504.0 42 Sheets !
B. FQ28504.0 76 Sheets
C. 028504.0 26 Sheets
D. 528504.0 26 Sheets
E. PO28504.0 33 Sheets
F. PS28504.0 33 Sheets |

.

Attachment B1 : Computer Output for Support Analysis
Support 6M-2850-H-76 93 Sheets

Attachment B2 : Computer output for Support Analysis
,

support 6M-2850-H-77, 4/22/96 148 Sheets |

IAttachment B3 : Computer output for Support Analysis |

Support 6M-2850-II-81 78 Sheets

Attachment B4 : Computer Output for Support Analysis
Support 6M-2850-H-87 83 Sheets

Attachment B5 : Computer output for Support Analysis I

Support 6M-2650-H-88 83 Sheets

Attachment B6 : Computer Output for Support Analysis
Support 6M-2850-1-H-11 78 Sheets

Attachment B7 : Computer Output for Support Analysis
Support 6M-2850-H-73 78 Sheets

Attachment 88 : Computer output for Support Analysis
Support 6M-2850-H-77, 5/20/96 95 Sheets

Attachment B9 : Computer Output-for Support Analysis
Support 6M-2850-H-49 121 Sheets

I

Attachment Blos Computer Output for Support Analysis
Support 6M-2850-H-54 120 Sheets *

. Attachment Bil: Computer Output for Support Analysis
~

Support 6M-2850-H-59, 4/4/96 78 Sheets
srmwru

Attachment B12: Computer output for ;-yr,.,.L Analysis
Support 6M-2850-H59, 4/6/96 78 Sheets

. _ _ . -._
Y



__ . . .

Fem 5007 (Re3. 4/93)

CALCULATION SET NO REV COMP. BY CHICD BY

**
COMPUTATION DC-5766 & Q('

SHEET PRELIM FWAL VO4o O DATE DATE

DECO FERMI 2 X

CCHVAC DUCT & DUCT SUPPORTS SHEET 5 OF 1.k Io,

DATE DATE
^T *$SUBJECT J 0-

1

Table of Contents (cont'd)
j

?

Attachment B13: Computer output for Support Analysis
support 6M-2850-H-63 78 Sheets

i

Attachment B14: Computer Output for Support Analysis
Support 6M-2850-H-50 120 Sheets

, 1

Attachment C1 : Computer Output for Anchor and Base
Plate Analysis 25 Sheets
Support 6M-2850-H-72

|

Attachment C2 : Computer Output for Anchor and Base k* 2 '-

Plate Analysis<

j
Support 6M-2850-H-50 39 Sheets '

4
"

Attachment D1 : Pertinent Reference Sheets from
RICO 2850-1, 2850-2 and 2850-4 24 Sheets

I
Attachment El : Duct properties 41 Sheets |System 2850-1 |

Attachment E2 : Duct properties 50 sheets
System 2850-2

s

Attachment E3 : Duct properties 25 Sheets
System 2850-4

,

-



i
iForm 5007 (Aev. 4/93)

W GENERAL $Y76W"" COMPUTATION & D .

l
SHEET PRELN RNAL VOlo O j

t/1A c.1.sc. -

D DATE

,
DECO FERMI 2 I !

PROJECT - -

I

vunvav uuvr = uvur surruarp SHEET 6 oF 7.Mo
DATE DATE

SUBJECT STRUCTURAL QUALIFICATION J o. 76230.502

PURPOSE

Fermi 2 Control Center Heating, Ventilation and Air Conditioning,
(CCHVAC), and Standby Gas Treatment System (SGTS) safety related
seismic category I duct, duct supports and anchorages were
revalidated to demonstrate their structural adequacy under the
effects of applicable loads and their combinations in accordance
with the requirements and acceptance criteria contained in Design i
Criteria No: Fermi-DC-76230-1, "CCHVAC Duct and Duct Support |

Qualification", (Ref. 1). This revalidation effort is a result of j
the commitments made by DECO to the USNRC staff, to provide 1

resolution of all the issues on the CCHVAC structural aspects
identified by the staff in their letter, dated December 7, 1995
(Ref. 2) and during subsequent meetings held on February 7, 1996
and March 1, 1996 in Bethesda, MD. The overall revalidation '

program, referred to as the "CCHVAC Concern Resolution Task" is an
integrated effort which includes recalculation of system operating !
(Po) and maximum (P ) pressures for duct evaluations; determination IA
of pertinent seismic response on duct, duct supports and I

anchorages; evaluation of duct and duct transition segment (Tees,
Ys, elbows, etc.) structural adequacy; evaluation of support and i
anchorage structural adequacy; and documentation of the adequacy in

'

calculations and/or identifying required hardware modifications
which are issued for implementation in EDP-28147. Duct / support
systems shown to require modification (s) are reevaluated with the
modified configurations to demonstrate structural adequacy of the
modified system.

Pressure calculations are contained in calculations DC-5744 and DC-
5758, (Ref. 3 & 4). The results of structural evaluation of ducts,
supports and anchorages are summarized in a series of calculations
as listed below. Generally the results of ducts / support system
evaluations are arranged based on the drawing series where they
appear, to facilitate correlation.

NON RIGID DUCT / SUPPORT SYSTEMS:

STRING ANALYSES, SUPPORT AND ANCHORAGE EVALUATION

DC-5762 Generic Evaluation
DC-5763 2268 Series
DC-5764 2848 Series
DC-5765 2849 and 4126 Series
DC-5766 2850 Series
DC-5767 4316 Series

)
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EFFECTIVE SECTION CALCULATIONS AND DUCT EVALUATIONS

DC-5768 Duct Skin Stress Evaluation Under Internal Pressure
DC-5770 2268 and 2848 Series
DC-5771 2849 and 4126 Series
DC-5772 2850 Series
DC-5773 4316 Series i

l

RIGID DUCT / SUPPORT SYSTEM EVALUATIONS:

DC-5774 Rigid duct / supports (all)

EXTENT OF CONDITION EVALUATION OF OTHER SAFETY RELATED DUCT AND
iDUCT SUPPORTS: |

DC-5769 2255, 4148 and 4355 Series ,

!

_ _ - _ _ _ _ - . _ _ _ _ _ _ _ _ _
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SCOPE

This calculation contains the structural evaluation of duct / support
systems 2850-1,2850-2 and 2850-4 .

Included in this calculation is the duct string mathematical
modeling, dynamic response analyses to develop seismic responses,
static analyses to establish loads due to dead weight, and
structural evaluation of supports and their anchorages. Due to the
exceedance of allowable stresses identified in a few areas, this
calculation also includes reevaluation of the above systems with
the modified configurations to show structural adequacy of the
modified systems, and the calculations to demonstrate conformance l
to the allowable stress limits of the modified components. '

The string and support configuration data, as well as the data on
the as installed anchorage configuration was obtained from the
existing documents (Ref. 11 thru 17). Existing design change
documents were also considered.

l
l

|

1
i
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|
! METHODOLOGY.

These duct / support systems are three of the twenty two systems
classified as Non Rigid. The following is performed and documented
in this calculation:

1. Review configuration and types of support.

2. Calculate rectangular duct section properties.

3. Evaluate horizontal and vertical stiffenesses of a selected
support to validate acceptability of support springs contained
in calculation DC-2789 (Ref. 11).

4. Validate acceptability of the duct / support string 2850-1,
i2850-2 and 2850-4 models for analysis.

5. Model strings and perform response spectra modal analysis for
three directional simultaneous application of OBE and SSE
effects utilizing STARDYNE. Enveloped response spectra in
three directions for OBE (4% damping) and SSE (7% damping)
identified as El 677' are used as earthquake input for these
rectangular duct systems. Digitized spectra are printed in
the dynamic analysis printouts. The basis for the digitized
spectra is provided in calculation DC-5762.

6. Select and evaluate bounding supports based on the calculated
response loads and show structural adequacy.

7, Evaluate structural adequacy of critical welds for the
supports.

,

8. Evaluate base plates and anchor bolts utilizing support member
offsets on base plate as determined by field data contained in
calculation DC-2833 ,DC-2834 ,DC-2836 .

9. For identified overstress conditions, determine constructible-

modifications and reevaluate the modified configurations to
demonstrate structural adequacy of the modified systems and i

supports.

10. Summarize results.
1

.

.
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RESULTS AND CONCLUSIONS

1. Member and weld stresses for the bounding case supports of
systems 2850-1 ,2850-2 and 2850-4 under the combined effects
of dead load and seismic responses are within allowables with
the exception of supports H-74 (2850-1),H-76 (2 850-1) , H-80
(2850-1) ,H-81 (2850-1) and H-60 (2850-2),H-61 (2850-2),H-63
(2850-2),H-64 (2850-2) which required modifications. Bracing
members have been added to supports H-73,H-74,H-76,H-77,H-81,
H-60,H-61,H-63,H-64 and the supports have been shown to be
adequate.

2. Base plate and anchorage of systems 2850-1,2850-2 and 2850-4
are structurally adequate with the exception of supports H-73
(2850-1),H-75 (2850-1),H-76 ( 2 8 5 0-1) , H-7 7 (2850-1) and H-60
(2850-2),H-61 (2850-2),H-62 (2850-2),H-63 (2850-2), H-64.

(2850-2) After the above modifications (bracing members have.

been added) the base plates and anchorages have been shown
to be adequate.

3. The bracing arrangements are included in EDP-28147 .

It is concluded that, with modifications (see (D) MODIFICATIONS), the
duct / support systems 2850-1,2850-2 and 2850-4 are structurally adequatei

and meet the requirements and acceptance criteria of Design Criteria
No. Fermi-DC-76230-1.

.

.
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l
COMPUTER DISCLOSURE SHEET (REF. FORM 5611) |

,

I

Program used STARDYNE - 4.0, MAYO 1/93

RE&C Prequalification : Yes
.

Analysis description : Static and dynamic analysis of duct / support j
system string no. 2850-2

Stiffness analysis of support H59 |

Run no.s : D28502.0 Mar. 29, 1996 Static analysis
FQ28502.0 Mar. 29, 1996 Frequency analysis
028502.0 Mar. 29, 1996 OBE dynamic analysis
528502.0 Mar. 29, 1996 SSE dynamic analysis
PO28502.0 Mar. 29, 1996 Post processing for DL and OBE
PS28502.0 Mar. 29, 1996 Post processing for DL and SSE

H49.OUT Static analysis of support H49
.

H54.OUT Static analysis of support H54 I
H59.OUT Static analysis of support H59
H59.OUT Stiffness analysis of support H59
H63.OUT Static analysis of support H63

Program used STARDYNE - 4.4, AUG03/95

RE&C Prequalification : Yes

Analysis description : Static and dynamic analysis of duct / support
system string no. 2850-2

D28502.0 Apr. 22, 1996 Modified Static analysis
FQ285025.0 Apr. 22, 1996 Modified Frequency analysis
028502.0 Apr. 22, 1996 Modified OBE dynamic analysis
S28502.0 Apr. 22, 1996 Modified SSE dynamic analysis
PO28502.0 Apr. 22, 1996 Modified Post processing for DL and OBE
PS28502.0 Apr. 22, 1996 Modified Post processing for DL and SSE

The computer outputs attached to this calculation have been reviewed, the
input data checked, and the results approved for release. Input
criteria for this analysis were established.

)
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COMPUTER DISCLOSURE SHEET (REF. FORM 5611)

Program used : STARDYNE - 4.4, AUG03/95

RE&C Prequalification : Yes ,

Analysis description : Static and dynamic analysis of duct / support
system string no. 2850-1

Stiffness analysis of supports H74 & H77

Run no.s : D28501.0 Static analysis
FQ28501.0 Frequency analysis
028501.0 OBE dynamic analysis
S28501.0 SSE dynamic analysis
PO28501.0 Post processing for DL and OBE
PS28501.0 Post processing for DL and SSE

D28501.MO Initial modification Static analysis
FQ28501.MO Initial modification Frequency analysis
028501.MO Initial modification OBE dynamic analysis
S28501.MO Initial modification SSE dynamic analysis
PO28501.MO Init't1 modification Post processing for DL and OBE
PS28501.MO Inis modification Post processing for DL and SSE

D28501.FO Final modified Static analysis#

FQ28501.FO Final modified Frequency analysis
028501.FO Final modified OBE dynamic analysis

;

S28501.FO Final modified SSE dynamic analysis |
PO28501.FO Final modified Post processing for DL and OBE
PS28501.FO Final modified Post processing for DL and SSE

H74.0 Stiffness analysis of support H74
H77.0 Stiffness analysis of support H77

H76.OUT Static analysis of support H76
H77.OUT Static analysis of support H77
H87.OUT Static analysis of support H87 ;

H88.OUT Static analysis of support H88 )
H73.OUT Static analysis of support H73
H77.OUT Static analysis of support H77

The computer outputs attached to this calculation have been reviewed,
the input data checked, and the results approved for release. Input
criteria for this analys3s were established.

Y
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I

Program used STARDYNE - 4.0, MAYOl/93

RE&C Prequalification : Yes

Analysis description : Static and dynamic analysis of duct / support
system string no. 2850-4 i

!

Run no.s : D28504.0 Static analysis
FQ28504.0 Frequency analysis
028504.0 OBE dynamic analysis
S28504.0 SSE dynamic analysis
PO28504.0 Post processing for DL and OBE
PS28504.0 Post processing for DL and SSE |

H50.OUT Static analysis of support H50
,

The computer outputs attached to this calculation have been reviewed, the
input data checked, and the results approved for release. Input
criteria for this analysis were established.

.
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1
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a COMPUTER DISCLOSURE SHEET (REF. FORM 5611) ]
4

:

|"

;- Program used : STARDYNE - 4.0, MAYO 1/93.
'

.

1 REEC Prequalification : Yes
3
j Analysis description : Static analysis of support
j System string no. 2850-1
1

l
i H81.OUT Static analysis of support H81
i Hil.OUT Static analysis of support H11 i

1

.

The computer outputs attached to this calculation have been reviewed, I
'

i .the input data checked, and the results approved for release. Input
; criteria for this analysis were established.
.

-
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! COMPUTER DISCLOSURE SHEET (REF. FORM 5611)

i

i

j Program used : PHI-DELTA STRUDL, version 0894

RE&C Prequalification : Yes

Analysis description : Base plate analysis

Run no.s : Job 00000081
00000085

|

The computer outputs attached to this calculation have been reviewed, the
input data checked, and the results approved for release. Input
criteria for this analysis were established.

1
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STRING ANALYSIS

The string analysis STARDYNE computer runs consist of six individual
runs as described below:

1. Frequency run is made using the STAR module. Frequencies up to 50
cps are extracted plus two missing mass correction modes, one for
each of the two orthogonal horizontal directions. The mathematical
model input data is echoed in the output.

2. Response spectra analysis runs are made using the DYNRE4 module.
One run is performed using OBE response spectra and one run is
performed using SSE spectra. Missing mass correction in two
horizontal directions are included. Since the string is
essentially rigid in the vertical direction, missing mass
correction for the vertical direction is performed using a static
procedure as described under dead load runs and post runs.

1

DYNRE4 utilizes the working files saved by the frequency run,
therefore, only response spectra and control cards are echoed in
the output.

3. Dead load run is made using the STAR module. Dead load, static
vertical response at ZPA for OBE and static vertical response at
ZPA for SSE are calculated. The mathematical model input data
which is identical to the frequency run, with the exception of the
loading cases, is echoed in the output.

4. Post runs are made using the POST module. One run is performed for
OBE and one run is performed for SSE. Design values for member
forces / moments and support loads are obtained from the post
outputs.

Post utilizes the working files saved by the dead load run and the
response spectra analysis runs, and output the following load
cases:

a) Dead load.
b) Earthquake (OBE or SSE).
c) Dead load + Earthquake, if requested.
d) Dead load - Earthquake, if requested.

Missing mass correction in the vertical direction is accomplished
by combining, using the SRSS method, the static vertical responses
at ZPA with the respective response spectra analysis results. The

|output of the final member forces / moment and support loads are
printed.

- - - )
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The output contains the echo of the load cases selected and the
combination method. The mathematical model input data which are
echoed in the output of the " source" runs are not repeated .
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CALCULATION SET NO. REV COMP. 8Y CHK*D BY
GENERALCngineers & Constructors

COMPUTATION DC-5766 RV E A-
SHEET PAELIM FINAL VOID 0

DATE DAT{/T c M /cl d7NLi + DECO FERMI 2 X
PROJECT f

CCHVAC DUCT se DUCT SUPPORTS SHEET 237 OF 1@,
DATE DATE

STRUCTURAI, QUAI.IFICATION 76230.502SUBJECT jo

(D) Modifications
1. System 2850-1

The string analysis of system 2850-1 was performed with the result
that member overstresses occurred in hangers 6H-2850-H-74, H-76,
H-80 and H-81.

To relieve these overstresses, the first proposed modification was
one where braces were added to hangers H-74 and H-81. The first
system rerun was with the braces at the two hangers. The lateral
stiffness at hangers H-74 and H-81 were taken to be approximately
20 percent of the stiffness in the vertical direction. This
approximation was proven to be acceptable after performing a
stiffness evaluation of hanger 6H-2850-H-74 with a bracing member
added to it. The results of the initial system rerun indicated
that three hangers, H-74, H-76 & H-81, would require a hanger
member modification and four hangers, H-73, H-75, H-76 & H-77
would require anchorage modification.

Inspection in the field indicated that modification of hangers
H-73, H-74, H-76, H-77 & H-81 were feasible with the addition of

,_,' braces to strengthen the supports. (The bracing arrangements are
( 'i included in EDP-28147). The system was reanalyzed a second time(_,) by increasing the stiffnesses at hangers H-74, H-76, H-77 & H-81

to reflect the addition of the bracing members. With the results
of the string analysis, evaluation of the initial six problem
hangers was performed. All six of the hangers, H-73, H-74, H-75,
H-76, H-77 and H-81 were found to be structurally acceptable.

2. System 2850-2

The string analysis of system 2850-2 was performed with the result
that member overstresses occurred in hangers 6H-2850-H-60, H-61,
H-63 and U-64.

To relieve these overstresses, the system was rerun with a proposed
modification wherein braces would be added to hangers H-61 and H64.
Therefore the lateral stiffness at hangers H-61 and H-64 was increased
to account for the addition of braces to the hangers. The lateral
stiffness of the hangers were taken to be approximate 1y 20 percent of
the stiffness in the vertical direction. (This approximation was proven
co be acceptable with the results of the stiffness evaluation of hanger
6H-2850-H-74, in system 2850-1, when a bracing member was added to it.)
The results of the reanalysis of the system indicated that supports
H-60 thru H-64 had anchorage overstresses. To relieve these over-
stresses braces were added to supports H-60, H-61, H-63 and H-64.
Inspection in the field indicated that addition of bracing members to
four hangers (H-60, H-61, H-63 and H-64) to strengthen the supports were
feasible, and the bracing arrangements are included in EDP-28147. The
system analysis was not rerun to account for the additional braces at
supports H-60 and H-63 because it was expected that it would cause less

, -~s amplification on the system seismic responses. With the addition of the
'

) braces on the four supports, all five supports and their anchorages,\, / were reanalyzed and were found to be structurally acceptable.
3. System 2850-4

The string analysis of system 2850-4 was performed with the result
that the existing duct and supports are acceptable.

_
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DAM OAE
SUBJECT STRUCTURAL QUALIFICATION SYSTEM JO "7GTSO Sol

j
C. 4(.1E) AMC4oR. OEtlGtJ G CCk.utJ{28.90 't

; Checklist for Ancher Desiani-
; 1. Design Discipline: (>() Mechanical ( ) Controls
i
! ( ) Electrical (V) Structural

C H- 2 B 50-2. Anchors used for Support No. H - So Other. Structure ( )
1 specify
$. 3. Classification: QA Level ()() 1 ( ) Non-Q! Seismic Cat.: ()() I () II/I ( ) None

4. Anchor Size g*fIfdifferentsizes,specifyall
:
; 5. Anchor Type: ( ) Hilti Kwik Bolt II
{ (4 Other, Specify R.ED 14E4h SC.F DCOMM (N2PS)5
* 6.
! Actual maximum tension )2 o9 (lb) 96 # NAllowable tension iz4o (lb)i

O 7. Actual maximum shear t/tj (1b) |Allowable shear c,q o (1b) {
8.

Shear-tension interaction less than 1.0: (X)Yes ( )Nowith exponential power equal to ( )1.0 (K)5/3
1

9. Actual minimum spacing between anchors 4 (in) is more thanthe minimum spacing required between anchors (.X)Yes ( )No(in the same attachment and between the adjacent attachments)

If'no, state the minimum spacing required: Y# (in), and fill
out " Anchor spacing Violation, Acceptance Documentation."

10. Actual minimum edge distance from the edge of concrete M (in)is more than the minimum edge distance required to obtain
maximum loads. (X)Yes ( )No If no, state the edge distance
required and fill out " Edge Distance Violation, Acceptance
Critaria."

Prepared by 6. ITAY' Data GM/9G
Checked by b . '~C fvf. k4 4Date

O
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{ [ E h M c H o (t. t # .tC,r) MLt'f 1BSo -f !C.4.1 Checklist for Ancher Desian
1. Design Discipline: (X) Mechanical ( ) Controls

i( ) Electrical (,x) Structuralj, '

6HAnchors used for Support No. k 226oi 2.
6i Other Structure ( )|

i Specify
j 3. Classification: QA Level (X) 1 ( ) Non-Qj

! Seismic Cat.: (X) I () II/I ( ) None
j 3hIfdifferentsizes,specifyall4. Anchor size g

5. Anchor Type: () Hilti Kwik Bolt IIj
1 (X) Other, Spacify700 M's O ntf Dfdb y
i 6. Actual maximum tension 846 (lb) )! Allowable tension / ocP4 (lb) (_5Eg gggg, gj,,4

1 7. Actual maximum shear f/ (lb)j Allowable shear
l /o4 (1b)

8.
j Shear-tension interaction less than 1.0:
s

(p() Yes ( ) Nowith exponential power equal to (X)1.0 ( )S/3
*

9. Actual minimum spacing between anchors 32 (in) is more thani

the minimum spacing required between anchors ( )Yes D()Noj (in the same attachment and between the adjacent attachments)
k -

If no, state the minimum spacing required: 4 (in), and fill;

out " Anchor spacing violation, Acceptance Documentation." i
'

i 10. Actual minimum edge distance from the edge of concrete Mi

is more than the minimum edge distance required to obtain(in)
i maximum loads. (X)Yes ( )No If no, state the edge distance

'

;

required and fill out " Edge Distance Violation, Acceptancej Criterie.
A

t

'

Prepared by _ E T A/u,

Date 'ld

Y78|Checked by 6 4kbbDate

.

,
,

,

_ _ _ _ . .
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DECO FERMI 2

: CCHVAC * OUCT & DUCT SUPPORTS

O^ STRUCTURAL QUALIFICATION Specification No. 3071-226,Q SM7FM Revision J
J B Co- f Page C-14 of C-14

i

C.4.2 EXPANSION ANCHOR SPACING AND EDGE DISTANCE VIOLATIONi
ACCEPTANCE DOCUMENTATION )

Reporting Document: ( ) ABN ( ) ECR'

M ASH -d v6 0 1

,

l

| Description of Violation:

Bolt Dia. d'

|

Min'm. snacina rea'd. 4 ''
Min'm. edae dist. rea'd. 3" ~

i Actual Soacina 3S"
Actual Edce Distance rJ M

s

Affected Items and Corresponding Design
, Documents for the Interaction 14

: ( ) C: Controls ( )I ( )II/I ( )N DC#
.l. ( ) E: Electrical ( )I ( )II/I ( )N DC#( ) M: Mechanical ( )I ( )II/I ( )N DC#(>') S : Structural (x)I ( )II/I ( )N DC#;

i > Acceptance (of violation):

{
! ( ) This Violation has been evaluated generically " severe case simula-
! tion" DC-3200 - Case No.
|
'

| ( ) Per attached Computations

(x) 9F Gale.S//EET
1

Results (of evaluation):
()() This violation has no adverse effect on the load carrying I

capability of the anchors

()
Comments:

Prepared by M 7 % d. Date [94
Checked by E. / TA7/ Date v4/96

O
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$ Form 5007 (Aev. 4/93)

j hM
GENERALi *

' COMPUTATION DC. . s%G k rag gf
SHEET NELM FINAL VOc 0 can oa -

V7Af GI7 9(.u
3 PROJECT DECO FERMI 2

CCHVAC : DUCT & DUCT SUPPORTS
, """ "
'

OAM DAMSUBJECT STRUCTURAL QUALIFICATION 5557p1 Jn r m o.So2
SS6o-l

C.4.1 Checklist for Ancher Desien
,

! 1. Design Discipline: (X) Mechanical ( ) controls
I ( ) Electrical ()() Structural
j 2. Anchors used for Support No. H- 7VA

Other Structure ( ):

; H 13A DOWloPs H-77, H-M ft /H- w specifyH-Go, H -Gij H - 6% W-69
| 3.

Classification: QA Level (X ) 1 ( ) Non-Q!
! Seismic Cat.: ()() I () II/I ( ) None
f 4. AnchorSizeI['/Ifdifferentsizes,specifyall4

j 5. Anchor Type: (f) Hilti Kwik Bolt II
j ( ) Other, Specify
6

. - _

4

6. Actual maximum tension 765 (lb)
, - Allowable tension1

sLt3 (lb)
i 7. Actual maximum shear 954 (lb); Allowable shear t6oo (lb)

8.
| Shear-tension interaction less than 1.0: ()()Yes ( )Nowith exponential power equal to (>()1.0 ( )S/34

9.*

j Actual minimum spacing between anchors C,
the minimum spacing required between anchors (in) is more than
(in the same attachment (x)Yes ( )Noj

and between the adjacent attachments)s

; If no, state the minimum spacing required: (in), and fill1

.

out " Anchor spacing Violation, Acceptance Documentation.">

; 10. Actual minimum edge distance from the edge of concrete N/A (in)is more than the minimum edge distance required to obtain ;
{ maximum loads. (V)Yes ( )No If no, state the edge distance

'

i required and fill out " Edge Distance Violation, Acceptance :

j Criteria.
S

'

} Prepared by b7d :

7!f4Date
! Checked by 6 /17A '/ Date 4[7[fI4

)

O
.

;
.

:

.

.- -
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(# 20 of 2%_
;

;

! Specification No. 3071-224 _Revision J
4

! Page C-13 of C-14.

.

; C.4.1 Checklist for Anchor Desian
,

i 1. Design Discipline: (X) Mechanical ( ) Controls
! ( ) Electrical (.x) Structural
1- 6 M-2@5o -
! 2. Anchors used for Support No. N - 57 Other Structure ( )
: T(ATG 5 y 1, ' g > Specify
j 3. Classification: QA Level (K) 1 ( ) Non-Q
| Seismic Cat.: (>Q I () II/I ( ) None!

s

4. Anchor Size I,f If different sizes, specify all2
.

i- 5. Anchor Type: _ ( ) Hilti Kwik Bolt II
{ (>Q Other Specify Pc-o NPAD SHf .DR!!u"4 44edon.a

6. Actual maximum tension (lb) ]; Allowable tension
i. (lb) {

fRGes/c.SMW/547. Actual maximum shear (lb)
~

.

| Allowable shear (lb) j
;

i 8. Shear-tension interaction less than 1.0: (X)Yes ( )No
| with expocential power equal to (x)1.0 ( )S/3
!
; 9. Actual minimcm spacing between anchors 2b (in) is more than! the minimum spacing required between anchors ( )Yes (>QNo
j (in the same attachment and between the adjacent attachments)

If no, state the minimum spacing required: 5 (in), and fill
out " Anchor spacing Violation, Acceptance Documentation."

10. Actual minimum edge distance from the edge of concrete N'A (in)is more than the minimum edge distance required to obtain
maximum loads. (>() Yes ( )No If no, state the edge distance
required and fill out " Edge Distance Violation, Acceptance
criterie."

Prepared by E ~T O Date 7/M
checked by 6 dTAY Date 4 !7!9 l,

O
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1

} *b C - 5 T C C S#. Mf#F294
!

Specification No. 3071-226
! Revision J
j Page C-14 of C-14

|
.

1 C.4.2 EXPANSION ANCHOR SPACING AND EDGE DISTANCE VIOLATION
f ACCEPTANCE DOCUMENTATION

,

j Reporting Document: ( ) ABN ( ) ECR
) ()) 3)cN le881 EG v. A i

,

-

i

Description of Violation:,

I2MBolt Dia.
; Min'm. snacina raa'd. 5"

Min'n. edae dist. rea'd. 311"'

|
{ Actua1 Seacina 284" |

| Actual Edce Distance n/A
a

j Affected Items and Corresponding Design
| Documents for the Interaction
1

( )'C: Controls ( )I ( )II/I ( )N DC##

i ( ) E: Electrical ( )I ( )II/I ( )N DC#
! ( ) M: Mechanical ( )I ( )II/I ( )N DC#

(X) S: Structural ( )I ( )II/I ( )N DC#,

: Acceptance (of violation):

( ) This violation has been evaluated generically " severe case simula-
i tion" DC-3200 - Case No.
i

1 ( ) Per attached Computations
|

| (Y) fec- Cslcul@ed.swFT /C4
|
j Results (of evaluation):
! ()() This violation has no adverse effect on the load carrying
{. capability of the anchors <

j ()
i Comments:

!

S/7/f/Prepared by h T kA. Date

Checked by [ b4Y 5/7/9loDate

O
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.l

3c-576/. SHUM 245 oFAO
1

1

Ij h Specification No. 3071-226i V Revision J '

| Page C-13 of C-14 |

|: i

C.4.1 Checklist for Anchor Desian,

1

i 1. Design Discipline: (X) Mechanical ( ) Controls
:
I

i
j ( ) Electrical (x) Structural

6M- 285o
: 2. Anchors used for Support No. H - 5 7 Other Structure ( )

-

1

y p T e ' A t ' e,' s p e c i f y I
*

h. 3. Classification: QA Level (X) 1 ( ' ) Non-Q!. Seismic Cat.: ($ I () II/I ( ) None
4. Anchor Size If different sizes, specify all

[ 5. Anchor Type: () Hilti Kwik Bolt II
(X) Other, Specify #c-o Nao Woo A-e#ot

.

! 6. Actual maximum tension 2 o 5 44 (lb)Allowable tension 2 # GP (lb)
} 7. Actual maximum shear A/Mbe o K- (lb)Allowable shear 3. f # (lb)
!

8. Shear-tension interaction less than 1.0: (>$ Yes ( )No
,

j with exponential power equal to (191.0 ( )5/3
.

j 9. Actual minimum spacing between anchors 3k (in) is more than'

the minimum spacing required between anchors ( ) Yes ()Q No
(in the same attachment and between the adjacent attachments)

i If no, state the minimum spacing required: 4.69 *(in) , and fill
; out " Anchor spacing Violation, Acceptance Documentation." |,9

Ii 10. Actual minimum edge distance from the edge of concrete ^/A (in) !is more than the minimum edge distance required to obtain ';

maximum loads. (x)Yes ( )No If no, state'the edge distance
! required and fill out " Edge Distance Violation, Acceptance: Criteria."
.

:

Prepared by d~ T kd Date #!7/94
Checked by E~ ATM Date 6/7/fd

i

1 M [GG esleole7*J SWEGT /St
: O
-

1

'|
__ _ _ . _ __ _ _ . _ . __-
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;

4

Specification No. 3071-226.

| 5 Revision J
$ Page C-14 of C-14 |

i

. C.4.2 EXPANSION ANCHOR SPACING AND EDGE DISTANCE VIOLATION
ACCEPTANCE DOCUMENTATION

Reporting Document: ( ) ABN ( ) ECR
'

H 'De d lo 8 R | TN.A
Description of Violation:

Bolt Dia. 34 thed r- 44t Wo R-^

Min'n. scacina rea'd. 4 , C 'I " ( C s Ce l e . Su ric 'T I56 S
Min'm. edae dist. rea'd. 3".

| Actual Snacina Ak "
'

Actual Edae Distance AJ A

I Affected Items and Corresponding Design
3 Documents for the Interaction
4

( ) C: Controls ( )I ( )II/I ( )N DC#
( ) E: Electrical ( )I ( )II/I ( )N DC#
( ) M: Mechanical ( )I ~)II/I ( )N DC#
(X) S: Structural ( )I i |II/I ( )N DC#

Acceptance (of violation):

( ) This violation has been evaluated generically " severe case simula-
tion" DC-3200 - Case No.

() Per attached Computations

(X) Scr- {'. ele. .s Wrc~r / Sd

Results (of evaluation):
(X) This violation has no adverse effect on the load carrying

capability of the anchors

()

Comments:

Prepared by h 7 A/~ Date W7/u
Checked by E AfA1 Date d|7|96

O


