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STATE OF CALIFORNIA
Department of General Services - Office of Procurement Purchase Order No. Rev. Date
- PURCHASE ORDER 62197
. Sapplier No.| Solicitation No. | Delivery Date FOB Point ~ Invoice Terms
Form GSOP 1-PIN (04/98) 811817 57019 266 Days ARQ Desﬁnaﬁt?n
s C
ROBINSON SEISMIC LTD IETMC h GENERAL SERVICES  Z-01
PO BOX 33093 h g 13892 VICTORIA STREET a T RESD - RAFT ALAFRANJI
PETONE 5046 ;, ® FONTANA, CA 92336 T 0 707 3RD STREET
WELLINGTON, NZ 5046 ‘ £ WEST SACRAMENTO, CA 95608
NEW ZEALAND '
Attn: ALAN WILSON o ' - ;
. Agency Billing ~ | Agency Purchase Estimate Purchase Estimate  Revision
30331 3119707 67070 1

Agency Contact

Phone: 642-143-5701.

Phone Date Received

RAFAT ALAFRANN 916-376-1738
Item No.  Quantity  Unit Commodity Description Unit Price Extension
Code - .
‘NOTE: The actual New Zealand phone no. for supplier is 064 21435701.
This purchase order is being awarded on September 23, 2008 pursuant to Government Code Section 13332.17.
Any encumbrances made pursuant to this purchase order shall be construed to have been made on the last day
of the preceding fiscal year. '
The general provisions for Non-IT commodities are hereby incorporated by reference. These General Provisions
can be obtained by phoning (916) 375-4400 or by accessing our website at: : ’
www .documents.dgs.ca.gov/pd/modellang/GPnonIT0407.pdf
THE FOLLOWING INFORMATION IS PROVIDED FOR AGENCY USE ONLY:
Prime Contractor: NS
1 33 EA  5700-000-0000-0 CONSTRUCTION MATERIAL (AS DESCRIBED) 21,500.0000 709,500.00
SEISMIC ISOLATION BEARINGS . .
Designing, manufacturing, and testing seismic isolation
bearings in accordance with specifications, designs, and
plans. ~
The number of isolators to be supplied includes 31 . B
production units, as appropriate. Prototype tests are not :
required if an isolator unit of similar properties has
been previously tested using specified sequence of tests.
BATCH ADJUSTMENT (CHARGE) 55,000.00
Total Value: 764,500.00

Only Free On Board (F.0.B,) Destination will be accepted.

Phone BOC Number

-

916-375-4412

Sales and/or use tax to be extra unless noted above
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STATE OF CALIFORNIA

Department of General Services - Office of Procurement

PURCHASE ORDER CONTINUATION -

Form GSOP 2-PIN (04/98) Page 2
Purchase Ovder No. Revision Date Supplier No. Supplier Name
62197 6/30/2008 811817 < ROBINSON SEISMIC LTD
Item No. Quantity Unit Commodity Code Description Extension

PAYMENT SHALL BE MADE AFTER DELIVERY, INSPECTION AND ACCEPTANCE IN
ACCORDANCE WITH TERMS AND CONDITIONS STATED IN THE ATTACHED GENERAL
PRDVISiONS‘(GSPD-ﬁOlNon-IT Commodities) UNLESS THE CONTRACTOR OPTS TO
RECEIVE PROGRESS PAYMENTS.

IF THE CONTRACTOR OPTS TO RECEIVE PROGRESS PAYMENTS, BEFORE STARTING
MANUFACTURE, THE CONTRACTOR SHALL FURNISH TO THE DEPARTMENT OF
GENERAL SERVICES, AT NO COST TO THE STATE, A FAITHFUL PERFORMANCE
BOND, IN THE AMOUNT OF 100% OF -THE BID. THE BOND SHALL BE ON A FORM
FROM AN ADMITTED SURETY INSURER AND MUST GUARANTEE CONTRACTOR'S
COMPLIANCE WITH THE TERMS OF THIS CONTRACT. THE PERFORMANCE BOND
SHALL BE PROVIDED TO PROCUREMENT DIVISION WITHIN TWENTY-ONE DAYS OF
RECEIPT OF ORDER. THE SCHéDULE, NUMBER AND AMOUNT OF PROGRESS
PAYMENTS SHALL BE DETERMINED AFTER BID AWARD BY THE STATE
REPRESENTATIVE.

JIRAVEL PER DIEM

A batch adjustment totaling $55,000.00 has been added to the :urchase order.,
This amount is to cover travel costs for State Personnel. The travel costs
shall be for up to seven (7) people taking two (2) eight (8) day trips.

The total time for both trips will be sixteen (16) days. Travel arrangements
for the transportation, lodging and meals shall be made for State personnel
and invoiced for direct, documented‘cbsts only.

NOTE : .

The travel allowance is estimated based on two 8-day site visits by 7
staff members (sixteen days total). If the testing, called out in the
specifications, fails and additional trips or extended stay is required
to allow staff the confirmation of the testing success, then the
additional travel or stay expense, as necessary, shall be paid by

the manufacturer.

SERVICE REPRESENTATIVE

The supplier, at his expense, 'shall provide a qualified factory authorized "
service representative to be in attendance at the purchase order delivery
site to make any necessary adjustments to the units and to give instructions
to the equipment receiving inspectors te assure correct installation of the
units supplied. The supplier shall supply the service representative for
seven (7) 8-hour day at the delivery destination. The days on-site may

be non-consecutive.

LIQUIDATED DAMAGES

In the event.that the Contractor fails to deliver in accordance

with the Contract requirements, the parties agree that the delay will
interfere with the proper implementation of the State's programs, to the loss
and damage of the State. From the nature of the case, it would be
impracticable and extremely difficult to fix the actual damages sustained in
the event of any such delay. The State and Contractor, therefore, presume

" that in the. event of any such delay the amount of damage which will be
sustained from a delay will be the 'amount $10,416.00 per day

and the State and the Contractor agree that in the event of any such delay,
the Contractor shall pay such amounts as liquidated damages and not as a
penalty. Amounts due the State as liquidated damages may be deducted by the
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STATE OF CALIFORNIA

Department of General Services - Office of Procurement

PURCHASE ORDER CONTINUATION

Formm GSOP 2-PIN (04/98)

Page 3 (Last)

Purchase Ovder No. Revision Date Supplier No. Supplier Name
62197 6/30/2008 811817 ROBINSON SEISMIC LTD
Item No. Quantity Unit Commodity Code Description Unit Price Extension

State from any money payable to the Contractor. The State shall notify the
Contractor in writing of any claim for liquidated damages pursuant to this
Paragraph on or before the date State deducts such sums for money pavable
To the Contractor.

Liquidated damages shall be incurred 287 days after receipt of order.

Delivery Delavs

If the Contractor does not deliver all the deliverables listed on the
Statement of Work ready for use in substantial accordance with the
Contractor's specifications, on or before the Delivery Dates specified in
the Statement of Work, the Contractor shall be liable for liquidated damages
in the amount of ¢10,416.00 per day in lieu of all other

damages for such nondelivery. Liquidated damages shall accrue for each
calendar day between the Delivery Date specified and the actual date of the
delivery of such deliverables.

If the State is unable to use the equipment on the installation date because
Contractor failed to deliver the product listed in the Statement of Work by
the Delivery Date specified in the Statement of Work liquidated

damages for equipment noninstallation shall be paid to the State in lieu of
damages for nondelivery.

SALES TAX }

Sales tax was not included in the bid pricing and is not part of this award. Sales tax should be added
at time of invoicing. The sales tax rate applied should be based on the rate of the area the product is
to be delivered to.

~

CHANGE ORDERS

This Purucase Order may be amended, modified, or terminated at any time by mutual agreement of the parties
in writing. Change orders amending, modifving or terminating the Purchase Order, including any modifications
of the compensation pavable, may be issued only by the State Procurement Officer. All such change orders
shall be in writing and issued only upon written concurrence of the supplier. Termination, as that term is
used in this section, does not include the following provisions as stated in the General Provisions

. (GSPD-401 Non-IT Commodities, Revised and Effective 4/12/2007): Page 3 - Section 22: Termination for Non-
Appropriation of Funds, Page 3 - Section 23: Termination for the Convenience of the State, and Page 3 -
Section 24: Termination for Default.

SCPRS

This Purchase Order has been registered into the State Contract and Procurement Régistration System
Chitps://www.scprs.dgs.ca.gov/). The registration number is 17600908334030.
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STATE OF CALIFORNIA DEPARTMENT OF GENERAL SERVICES' S

, REAL ESTATE SERVICES DIVISION
~ PROJECT MANAGEMENT BRANCH

PROJECT MANUAL

. SPECIFICATIONS

~ FOR:

. SEISMIC ISOLATION BEARINGS

INLAND EMPIRE TRANSPORTATION MANAGEMENT CENTER

| DEPARTMENT OF TRANSPORTATION DISTRICT8

AND

CALIFORNIA HIGHWAY PATROL INLAND DIVISION -

- SAN BERNARDINO CALIFORNIA

July.23, 2008

-Rafat Alafrangi, Project Director:

Telephone Number: (916) 376-1738
West Sacramento, California

_C'_dnsUiténts: DMJ,IVI /Holme's'f& Narver (A/E)

118480
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SECTION 01 32 16

PROGRESS SCHEDULES AND REPORTS

. PART 1 - GENERAL

1.01

A

1.02

1.03

PROGRESS SCHEDULE REQUIREMENTS . SR s Aty

Work in this Contract shall be scheduled and progress momtored using’ a ‘scheduling:system _: ..«

- .showing relationships or dependencies between .activities, such as CPM; -Precedence; .efc..» =, . .«
Scheduling system shall be broken into sub-activities which, as a minimum, shall-include major-..- - . .- -
suppliers, approvals, fabrication and delivery, and major subcontractors. Schedulmg system shall, SRS SE
indicate inter-relationships between trades, suppliers, and/or reviews. TP - B

2. Schedule of Contractors plan of constructlon shall be based on Contract time duration set—y SRR,

forth in the advertlsement for bid.

3. Schedule shall also reﬂect start and completion date as provided upon execution of Contract.

- Contractor shall be responsible for planning and scheduling the Work, and monitoring progress.of . ... =« -

Work with respect to the Schedule. Contractor shall be responsible for scheduling ail work -

activities, including those of their subcontractors. Contractor shall establish and maintain; as part .- .. .. . .
of their Project organization, personnel knowledgeable in use and application of schedules. -

Contractor shall identify,- on thelr organization chart, the person respon3|ble for producmg and. -
updating Schedule. : Lo e e

The State will use updated version of Schedule in evaluating progress of Work. ‘Schedule, as - =

updated every month, will be basis for determining impact of changes to Contract and delays. .

' Failure of Schedule to include an element of the Work required for performance .of this Contract, - .
or inaccuracy in Schedule, will not relieve Contractor from responsibility for accomplishing Work - - -

required for complete Contract on time as lndlcated in the Contract and will. not constitute
grounds for delay. : :

RELATED REQUIREMENTS
Section 01 33 00: Submittal Procedures.

SCHEDULE DESCRIPTION

-Schedule shall be based on and incorporate Contract Milestone and Completion-Dates -sp_e‘ciﬁed.-ﬂ S

in the Contract Documents. Schedule shall furnish or comply with the following requirements: . .

1. Bar chart or “Gantt type” Schedule.

2. No activity on schedule shall have duration longer than 7 calendar days, unless otherwise -« -: - ...
approved by the State. Actlvrty duratlon shall be total number of actual days requn’ed to noe

perform that activity.

3. Procurement of major equipment and other major components through recelpt and lnspectlon,;,., R

-at job site, identified as separate actrvrty

4.  Dependencies (or relationships) between activities shall be indicated on the Schedule.. - -

PROGRESS SCHEDULES AND REPORTS

| PMB'MSTR: 7/07 013216-1 - 118480



5. Processmgfapproval of submittals and shop drawings for major equipment. -Activities
dependent on submittal acceptance and/or material delivery shall not be scheduled to start
earlier than expected acceptance or delivery dates. T

6. Interface with work of other contractors (or entities‘)';

- ..7. Other independent project elements shall be‘individually identified in network, == > oo

Overall: time. of completion and. time -of completron for each milestone shown .on the.Schedule . -
-+ shall-adhere to the specified Contract time, unless-an ‘earlier (advanced) time: of completion is ..
“requested .by Contractor and agreed to by the State Agreement shall be formahzed by Change'zt

- Order

Schedule shall be the basis for evaluating job progress, progress payments, and .time extension I
.. requests.. - Contractor shall develop Schedule and-monitor actual progres& as,compared.;.to:: Coar

Schedule.

Software Contractor shall use Microsoft Project 2000 anavera Project Planner anavera L

Suretrak or approved equal

State. Software shall-be compatrble W|th Mlcrosoft Wrndows XP operatrng system..

SUBMlTTALS

completlon of the Work in conformance wrth requrrements of thrs Section.

,'1. Provrde compact drsks (CDs) contammg Schedule f'les

2. The State will review submrtted Schedule for conformance with requrrements Within 7

calendar days after receipt, the State will accept Schedule or will return it with comments. If - -
proposed Schedule is not accepted, Contractor shall revise Schedule to mcorporate :

‘comments and resubmit Schedule for acceptance within 7 calendar days after recervmg it.
Accepted Schedule shall become the Official Progress Schedule. - . . :

- 3. Acceptance of Schedule by State failure of Schedule to include an element-of. work, or .

.-lf Contractor chooses to use an equal to specrf ed software submrt software data for approval ."f;' .
- -and provide the State with licensed. copy of latest revision of approved software- regrstered to the, FER SR

‘Schedule: -Within 10 calendar days after the. Start Date stated in the Notice to Proceed, submit = : . ..
compact disks (CDs).and 3 prints of detailed Schedule presenting orderly and realrstrc plan for .

rnaccuracy in Schedule will not relleve Contractor from responsrbrlrty for accomplrshrng Work'-:-_ NS

in, accordance with the Contract

| Procurement Log Submrt 4 copres of a Procurement log cross-referenced to Schedule; :

including the following information for each type of: material or equipment to be provided: .

. :_l\/latenal or equrpment descnptron

2. Technrcal specrf catlon reference

3. Duratlon in calendar days required for: preparat|on and review of submittals:

4, . Duratlon in calendar days requrred for fabncatron and dellvery

PROGRESS SCHEDULES AND REPORTS

- PMBMSTR: 7/07 . 013216-2 : 118480
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5. Cross reference to activities which will be affected by delivery date of materlal or equipment
item.

6. Scheduled delivery dates.

Updates, Reports, and Revisions: Submit CDs and 3 copies of updates, reports, and.revisjons.

5. - MONTHLY:-UPDATES: " .

~Progress. update shall be made monthly, exact date to: be mutually agreed to by Contractor and SRITRRTICI VS,
:-'ftheState it e : P EI s . :

Wrthm the frrst 3 days followmg agreed date Contractor shall submrt to the State an up—to datef, e

status report for the Contract. Status report shall rnclude

1. Contractors estrmated percentage complete for each actrvrty in progress

2. Actual start/finish dates for actrvrtles as approprrate

© 3. Revrsrons lf any, to assumed actrvrty duratrons for actrvrtres due to effect of prevrous update-

. on Schedule

6. :.Resolutron of Confllct between actual Work progress and Schedule logrc Whe.n; out of

sequence:activities -develop in Schedule because of actual.construction progress, Contractor e
shall submit revisions to Schedule loglc to conform to current job status and directions.- TR

7. Narrative report wrth updated progress analysrs whrch shall lnclude but not: be limited to,
- description -of problem areas, current. and “anticipated delaying factors and- their. rmpact', ‘
nexplanatron of correctlve actron taken and: proposed revisions for recovery plan P :

The State will review update mformatron submltted by Contractor and meet wrth Contractors '
" representative to -arrive-at mutually agreed upon progress status. - If agreement cannot-be. .. ..
reached on any issue, the State s determlnatron W|ll be used for processmg update. . .

FLOAT TIME

Float or. slack time is defined as amount of time:betwe'en earliest start date and latest star_t date or.

between'- eariiest. finish date .and latest finish date of activities on Schedule. - Contractor :: .
acknowledges and agrees that actual delays affecting paths of activities containing float time will -

not have effect upon Contract completion times, providing that actual delay does not. exceed ﬂoat: s

: tlme, rn accordance wrth Iatest updated version of Schedule L

1.07

DEFAULT o

: Farlure of Contractor to: substantrally comply Wrth requlrements of thls Section shall constrtute..

reason that Contractor is failing to prosecute Work with such diligence - as: will. .ensure.its ;.

~ ‘completion within Contract times and shall be consrdered grounds for termination or- other remedy -

by the State: pursuant to terms of thrs Contract.

- END OFSECTION B

PROGRESS SCHEDULES AND REPORTS

PMBMSTR: 7/07 013216 - 3 o 118480




SECTION 01 33 00
SUBMITTAL PROCEDURES
PART 1- GENERAL

101 DESCRIPTION

- A. To ensure that specified products are furmshed in accordance with Drawmgs and Spemﬂcatlons RISEERIFFCHENE

" transmittal procedures have been: establlshed for submittals for review by the State.:

.» B. Make all followmg submrttals in. strlct accord with provrsrons of this Sectlon and wrth reqmrements TR

= .’of the Contract.”

1. Progress Schedule and Reports.

2 Product C'ertification.:

3. Shop Drawrngs j N
4, Descnptlve Data/l\/laterlal Llsts‘
5. Certlflcatlon of Recycled Content |

©1.02 “ RELATED REQUIREMENTS .

\ A Sectlon 01 3216: Progress Schedules and Reports. :
B -Sectlon 01 60 OD Product Requrrements |
C. Test Reports: _ Pertment Spemﬂcatlon Sections.

- PART 2’_ PRODUCTS

2.01 PROGRESS SCHEDULE

16.

A Prepare and submrt Progress Schedule and Reports of operatlons as required. by Sec’uon 01 B2

-~ B. Relate Progress Schedule to entire iProject-.‘ lndicate.dates for submission of required submittals. ... i+ .

2.02 PRODUCT CERTlFICATlONS

" A: Where specifically” indlca_ted by pertinent :Specification Sections,'s'ubmit proper- certification. by . :
- ‘recognized ‘producer- or- assocratron Certiﬁcatlons shall attest to product's-compliance with-- . :

- requirements of Contract Documents

- 2.03 SHOP DRAWINGS

A, Submittals shall-include one original and 6 prints of eacn orlglnal, name and. location: of project,: =

name of Contractor, work order and contract numbers and cross references. to .contract -

» SUBMITTAL PROCEDURES
PMBMSTR: 7/07 - 013300-1 : 118480
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2.05.

‘documents. Number shop drawings consecutively. Make drawings legible and complete i in every

respect

If Shop Drawings show varlations from Contract requirements because of standard shop.practice .

~ or other reason, make specific mention of such. variations in letter of transmittal, as well ason . .
drawings, in order that (if acceptable) suitable action may be taken for proper adjustment of = -
Contract. Unless specific changes have been noted and accepted, no deV|at|ons from Contract

Documenits will be perm|tted

.:-A'_,Orlgmals Wlll be retumed to Contractor for Contractors reproductlon and” use State Wl|| make:..’“: o

prlnts for its own use.

PRODUCT DATA/MATER!AL LlSTS D

Manufacturers Standard Schematic Drawings: .
1. Modify drawings to delete information which is not applicable to Project.

2. Supplement standard mformatlon to provrde additional information applrcable to Project.

.Manufacturers catalog sheets, brochures dlagrams schedules performance charts |Ilustratrons

and other standard descrlptlve data:-

1. ) Clearly mark each copy to ldentrfy pertrnent materrals products or models

2, Show dlmenSIons and clearances requnred

3. Show performanoe characterlstlcs and capacmes. L

4 ' lnclude oalcula‘uons when applicable.

3 l\/laterlal Safety Data Sheets (MSDS): Include for materials which - require ‘manufacturer's .
;warnings and application instructions listed on MSDS provided by the product manufacturer.

SAMPLES

Physical examples to illustrate matenals equrpment or workmanshlp, and to establlsh standards R

by which completed-work.is judged.

Where size of samples lS not specn“ ed, offlce samples should be of suffi cnent srze and quantlty to

clearly illustrate;

1. Functional charactenstlcs of product or material, with integrally related parts and attachment S

devrces

.',2 After revrew samples may be used in constructlon of Pro;ect
' Fleld Samples and Mockups ,
1. Erectat Pro;ect site at locatlon acceptable to State unless othervwse approved

2 Construct each sample or mockup complete mcludmg work of all trades requrred in: ﬂnlshed"-sﬁ.:iif:

" work.

SUBMITTAL PROCEDURES

 PMBMSTR:7/07 0133 00-2 o 118480
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2.06

SU'BST!TUTIONS
State S. Acceptance reqwred

1,'-’Contract is based on matenals equrpment and methods descnbed in Contract: Documents

2. State W|II consnder proposals for alternatlve materlals equrpment and methods only when‘

3.01

such proposals are -accompanied by full and complete technlcal data and all other rnformatlon:; .

~'required by State'to evaluate proposed substrtutlon

3. Do not.use alternative materials, equipment or methods unless such substltutron has been»w
- -specifically accepted for this work by the State. : : e e e T

4, Refer to General" Condttrons of the Contract for Construction, Subparagraph 31210;

Substrtutlons and Approved Equals and Section 01 60 00, Product Reqwrements

Coordlnatlon Acceptance of substltutlon shall not reheve Contractor from- responsrbllrty for.‘;, oo

compliance with all requirements of the Drawings and Specifications, and Contractor shall be
responsible at Contractor’'s own expense for changes in other parts of Cantractor's work or work

‘of others,’ rncludmg, But: nét-limited- fo rede3|gn costs of the’ PrOJect which’ may be caused by v,

acceptance of substltutlon

Submit. separate request for each product and~"support each request with;

P ,Product identificatio‘n '

Manufacturer s Ilterature

3. "Samples as applicable.

2
3

- 4. Comparison of proposed product wnth specrf ied product L
5. Name and address of snmllar projects on whrch product has been used and date of A

lnstallatlon

Submit data relating to changes in construction schedule, if any.

- Substitute products shall not be ordered without written acceptance of the State..

The State will determine acceptability of propos'ed substitutions (alternatives): and reserves_ the .-
 right to reject proposals due to insufﬁcient information.

'~ PART 3-EXECUTION = °

SUBMISSION REQUIREMENTS

Schedule submrssrons at least three weeks before dates reviewed submittals will be needed. and..._.:,_: L
within the time penods specrﬂed in 3.01B. The ‘State will review submittals within 21 calendar:'

. days unless the State notifies the Contractor in wrltlng that a review of a specific submittal will- -
take longer. Should the State review a submittal sooner, the Contractor shall not assume that a
.. NEwW. t|mel|ne has been estabhshed R - T R A S

'Mak.e‘,\sub_mvis‘sjionv%‘wifbfrt 18 }dayv_?;-@ﬁer:the.s.fsatf Date, of the Work..

SUBMITTAL PROCEDURES

PMBMSTR: 7/07 013300-3 S 118480




C. Identification: Identify submittals with names and location of Project, name of Contractor and
work order and Contract numbers. .

1. Submittals :shall be accompanied by letter of transmittal addressed to State, to parties as
ldentlf ed in State s tetter of rnstruc’uon to be rssued to Contractor at start of PrOJect

properly ldentrf ed asto drawrng numbers Specrfrcatlons Sectron or. other rdentlf catron

resubmlttat
- D ,State erI revrew submlttals for conformance wrth contract documents Acceptance of submrttals S
by State covers only such conformance. Effort will be made by State to discover-errors,. but S
responsibility- for accuracy and correctlon and: resubmlttal shall be the Contractors :
: E.,-.‘Acceptance of submrttals will be general and shall not relieve Contractor from responsrbrhty for et

- proper: fitting -and :.construction -.of Work, :nor- from. furnrshmg -materials and work requrred by-_-,:--f:j-
Contract WhICh may not be |nd|cated on submrttals :

State. All such portions of work shall be in accordance with accepted submittals.
specified in individual Specification Sections. Add number of coples reqmred by Contractor for

Contractor’s distribution to the following numbers:

1.. Progress Schedule: One orlgmal and 3 cople’s,' 'Inciude compact disks (CDs),when :CPM
schedu’le is provided : e

'2.' Certrflcatron 3cop|es o

' 3. Shop Drawmgs Reproducrble originals - one: orlgrnal of each drawmg, and 6 pnnts of gach . :
‘ onglnal .

4. Product DtatalMateria[ Lists: 6 copies .
| 5. Sampless,As_t,.sjpecitt’ca_lty_indj_cated in pertinent_Spectfi,catiOn Section.
6. Substitutions: 6 _copies. of requi_red related data and information. '
. Submittals shall incldde' o |
1. Date and revision dates

g PrOJect fitle and‘"work order number

- ) 3 Names of Contractor subcontractor and suppher or manufacturer ‘

"0 4. identification of product or material.

s : C SUBMITTAL PROCEDURES ’ » -
- PMBMSTR: 7/07 ~ 013300-4 v 118480

2. Each submlttal shall be consecutlvely numbered and shall contarn list of items: submltted K e

3 3 ‘;Submrttals not adequately |dent|t”ed Wl|| be returned to Contractor for correctlon and‘:-ﬂ_

L F ' No portton of work requmng submrttals shall be commenced unt|l submlttal has been accepted by-'.:'iia-':'.

H. Number of copies. required -by. State:: -Provide copies as follows; or greater quantrty where-so.- - - -

5. Relafionto adjacent Stricture of - material. ST e G e L



6. Field dimensions, ciearly identified as such.
7. Specmcatlon Sectlon number. ._

8 Consecutlve submlttal number‘

9 Blank space for State 's stamp

10 Contractors stamp, mltlaled or sngned certlfylng to rev1ew of submlttal verlfoatlon of ﬂeld
#* " measlrements and-compliahce thh Conitract Documents ST R T T

o E‘NDYQF SECTION: -+ 1> i o -

| o . SUBMITTAL PROCEDURES -
PMBMSTR: 7/07 013300-5 \ 118480



SECTION 01 45 29

TESTING LABORATORY SERVICES

PART 1 - GENERAL

1.01 REQUIREMENTS INCLUDED

A - ~The-State will employ and pay for services of an independent testing Iaboratory RN

(hereinafter referred to as “laboratory”) to- confirm the performance of specified . . .

testing as detailed in the technical specifications.

: 1. Contraotor shall cooperate with laboratory to facrhtate execution of: lts
o reqwred services.

A Employment of Iaboratory shall in no way reheve Contraotors obhgatlons
'~ to perform work of the Contract.

. 1.02  REQUIRED TESTS AND INSPECTIONS
A. VTests and inspections are stipulated within'the technical specifications.:

1.03 . CONTRACTOR'S RESPONSIBILITIES

A.  Cooperate with . laboratory personnel, providé access to work and to

manufacturer's operations.

B - Prowde to laboratory adequate quantities of representational samples” of.

materials proposed to be used and which require testing.

C. Furnish copies of products test reports as requ‘ired.
E. | Furnish incidental labor and facilirieé:
1. To provide access to work to. be tested.
2. To obtainend handlesamples at source of product to be tested.
- 3. To faoilirate insp.ections-and tests.
F. ""Notn‘y State's loSpector 3 weeks in advance of operations to allow for-aboratory-; - o i e

assignment of personnel and scheduling of tests. When tests or inspections:.
" _cannot be performed after such.notice due to delays caused solely by the .- .« uim

Contractor or. subcontractor, reimburse the State for laboratory personnel-,

'~ incurred due to Contractor's negligence.

G 'When addltlonal testing services are needed for Contractor's convenience, pay o
for services to State's laboratory and pay for additional samples and tests. .. . =

required for Contractor's convenience:

TESTING LABORATORY SERV!CES
PMBMSTR: 7/07 - 014529-1

118480




A

PMBMSTR: 7/07 014529-2-

" The Stafe or rts representative shall have the right to reject ma’reria!s and R
. workmanship ‘which are defective or to require their correction. . Rejected. @i«
. workmanship shall be. satisfactorily: corrected and rejected materials shall be: e

removed from the prem|ses without charge to the State.

: Should it be consrdered necessary or adwsable by the State at any tlme before:.::" ¢

Acceptance of the Work to make examination'of work already completed ‘by:-~=.- -

removing or tearing out same, Contractor shall, on request, promptly furnish'. - .° . o
... ‘necessary.facilities; labor-and materials. .If-such-work is found to be defective inz -5« “xi i
. any respect due to fault of Contractor or-subcontractor, shall defray all expenses = .-

of such examinations and of satisfactory reconstruction. If, however, such work. s
is found to meet requirements of the Contract, additional cost of labor and .. -

allowed the Contractor.

-1.04 _SELECTION AND PAYMENT

approved by the Division of State Architect (DSA) to perform inspection and

.-.material ‘necessarily: involved -in-:the:’ examlnatron and . replacement . will be'-

-+ Contractor- shall include the.necessary timeframes for all required .laboratory: .-~ - -
. .. testing and .inspections in Contractor's schedule required for submission and:... - = * “wo =%
approval by the State in per Section 01 32 16 — Contractor's Progress Schedule-f*. T

and Reports and Sec‘non 013300~ Submlttal Procedures. , N

. Owner will employ and pay for services of an mdependent testing .laboratory+ : -~

testing in accordance ,with California Code of Regulations and other Standards -

as referenced in the technical specifications. -

... For required travel by .laboratory to:-test products manufactured by the
. Contractor, Contractor shall arrange and pay for laboratory’s direct costs:-
including round trip transportation, accommodations, and associated costs

related to the inspection services. Contractor shall make. allowance for seven. --

person team members to attend the necessary inspections for . prototype
- production testing and additional inspections for mass ‘production testing. The -
seven team members will travel from various locations within the USA to the -
Contractor's manufacturing and testing facility. An allowance of $55,000 will be -

added to the Contractor bid amount as a budget aliowance to cover the team .. - ‘

.. members’ required travel costs. Travel.costs involved in retesting will be paid by . = - -

the Owner and deducted from Contractor's bid amount and final payment (or . -

.. any funds due and payable) by change order. Travel direct costs receipts, ... -
without mark-up, shall be submitted to the Owner for payment. Any remamrng'-- :oonn
.- - funds of the $55 000 aIIowance shall be credited to the Owner. : N

TESTING LABORATORY SERVICES

} ..'v___then tests and mspectrons are requrred on an overtime basrs due to. delays by R T
or. convemence of the Contractor-or subcontractors payment will be made by i v
.. - Contractor. At termination of work or completion of project, all costs for.

“overtime testing -and -inspections will be deducted from Contractor's fmal"
., ,vpayment (or any, funds due and payable) by change order e

118480




D. Before testing laboratory submits testinvg and inspection billings to Owner, they
: shall be segregated by straight time and overtime costs, and all overtime costs .
are to be- substantlated wnth a detalled explanatlon for neoessny of such work .

RN costs

E. When matenals tested fa|I to meet requirements hereln specn‘led they shall be- w e
=0 ~promptly corrected or removed and replaced and retested in a manner required- i e
“ by the testihg laboratory. “Costs involved in retesting will be paid by the Owner: S
m. and deducted from “Contractor's final-payment (or any funds due and payable) -::-w:
by charige: ‘ordér: - Retesting ‘team members shall be limited to only two- team:
HES members (DSA Approved Speolal lnspeotor and the De31gn Engmeer)

RS Employment of testmg Iaboratory shall in 'no way relieve Contractor of obllgatlon
© o te perform WOrk'in aéeordance with requxrements of Contraot Documents LR

END OF SECTION o

: * TESTING LABORATORY SERVICES .
PMBMSTR: 7/07 - 014528-3 | ‘ ‘ 118480
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SECTION 01 60 00

PRODUCT REQUIREMENTS

PART 1 - GI:NERAL

1.01

1.02

1.04

REQUIREMENTS iNCLUDED

; ‘Thrs Sectlon descnbes basnc requlrements govermng products mcludmg: b T TR e e e
1., Workmanshlp

2. Manufa'cturers ms’tructlons* o

3. Transportatlon and handlmg

4. Storage and: protect)on

RELATED REQUIREMENTS

- Sectlon 01 32 16: Progress Schedule and Reports

Sectlon 01 33 00: Submlttal Procedures

PRODUCTS
* Products include material, eq'uipm‘ent, and systems.

' Comply with specifcations and referenced standards as minimum requirements :

Components required to be supplned in quantlty W|thm a Specrflcatlon Section shall be the same,
and shall be interchangeable. : : o

Reference to materials or methods of construction by name and catalog ‘number is done to
establish standards of quality, design, utility, suitability, and cost, and shall not be construed as.

limiting competition,

Where the words "or equal" are used following trade names, patented products, or proprietary .
products or methods, they shall be deemed to read "or equal in quality, design; utility and -
suitability"; as solely determined by the State. Where such trade names, products, or methods

are without the use of the words "or equal", they shall be deemed to be followed by the: WOI’dS;- -

"or equal in quality, design, utility and suitability" as solely determined by the State.-

Materials and methods of equal standards will be accepted for use if flrst deemed equal and Ce

approved by the State.

QUAL]TY ASSURANCE

Comply with “industry standards except when more restnctlve toterances or reqmrements;, ML

indicate more rigid standards or greater quahty
Perform work by persons quallﬂed o produce specified quaiity.

Secure products in place with posntlve anchorage devxces desngned and sized to WIthstand '

- . stresses, vibration, and rackmg

PRODUCT REQUIREMENTS

PMBMSTR: 7/07 016000-1. : , 118480
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TRANSPORTATION AND HANDLING

Transport products by methods to avoid product damage deliver in undamaged condrtron in
manufacturer's unopened containers or: packagmg . :

" Provide equrpment and personnel to handle products_ by methods to prevent soiling or damage. . - -

Promptly..inspect shipments to ensure that products comply wrth requrrements quantrtres are~,ii--s:'~:f.::;-;:, e

correct and products are undamaged

STORAGE AND PROTECTION

Store products in accordance W|th manufacturers rnstructrons wrth seals and labels intact and- Los

legible. Store sensitive products in weathertight enclosures; mamtarn wrthrn temperature and
humrdrty ranges requrred by manufacturer's. instructions. :

For extenor storage of fabricated products place on sloped supports above ground .Cover.

products subject to deterioration with rmpervrous sheet covering, provrde ventllatron to av0|d
condensatlon ‘ SRS 4

Arrange storage to provrde access for rnspectron Perrodrcally mspect to assure: products are” -
undamaged and maintained under requrred conditions: - el e

Provide. coverings to protect products from damage from traffic and constructron operatlons -

remove when no Ionger needed.

SCHEDULE
Gontractor shaitberesponsrble to schedule the manufacture and delivery.of products to adhere - -
. to Contract: Milestones and Completlon Dates in accordance with Section- 01 32 16 Progress-

Schedule and Reports.

_ END OF SECTION- ..

PRODUCT REQUIREMENTS

PMBMSTR:Y 7107 016000-2 " : . 118480,
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A,

A.

A.

SECTION 13 48 65 - SEISMIC-ISOLATION BEARINGS '
- “PART I ~GENERAL o o

©*L1 ' RELATED DOCUMENTS

" Drawings and genetal provisions of the Contract apply to this section.

12 DESCRIPTION o

. The W01k spec1ﬁed he1 ein conmsts of deSLgnm manufacturing and testing seismic isolation ,
bearings (hereinafter referred to as “isolators™)..: The isolators shall meet the external ... .. . .- .

dimensions, - performance requ1rements and other detalled reqmrements as shown on theg;»,...,., -

? 'plans and specxﬁed herein.

: The number of isolators to be supplied mcludes 31 productlon units and 2 full-size prototyper; :
*“units or séts of units; as appropriate, per the 2001 CBC; Section 1665A.2.1. Prototype tests .
are not required if an isolator unit of similar properties has been previously tested using the' -

specified sequence of tests, per the 2001 CBC, Sectlon 1663A 2.8.

Only those Manufacturers and Suppliers (herem referred to as “Supplier”) of the lequired»

isolators who have designéd, manufactured, tested and supplied similar isolators (similar in-. -
- dimensional, technical and- performance properties) on at least two similar projects within -
the past ten years shall be permitted to bid on this project. Evidence of satisfactory -

performance on previous similar projects, including complete information on the Supplier
and the proposed isolators, shall be submitted. The Owner reserves the right to accept or

reject such evidence, solely at the Owner’s discretion. Only those isolator Suppliers whose

pre-qualification package has been accepted by the Owner shall be allowed to participate in .

the bidding process for this project. Only Natural Rubber bearings shall be considered- . . .

~ acceptable for use as 1solators on this project.

Only those. Suppliers (1.2.C) who guarantee testing, manufacture and delivery of the

"The isolatioti system for this project consists of the isolators specified herein and

supplementary dampers (viscous fluid), to be specified and procured separately.

13 CODESANDSTANDARDS

The de&gn, manufacture and testmg of the 1solators shall conform to the apphcable o

“isolators - specified herein within the schedulé requirements of this prOJect as shown: - .-
“elsewhere in these specifications shall be allowed to bid on this project. :

- provisions of the current editions of the followmg standards, except as mdlcated otherwise in - ;- ;

the Drawings and Specifications:

SEISMIC-ISOLATION BEARINGS ' ' 134865 - 1
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.
w2001 California Building Code (CBC), Appendix Chapter 16A, Division VII, -
“Earthquake Regulations for Seismic-Isolated Structures”, all applicable sections of
- Chapter 16A D1v131on IV and other pertment requlrements of the CBC.
2. Arnerrcan Inst1tute of Steel Constructron (AISC)
2;1 Spec1ﬁcat10n for the Demgn Fabnca’uon and Erectlon of Structural
> ot .- Steel-for Buildings _ - :
. 2.2 Code of Standard Practice for Steel Bulldlngs and Brldges
3. ASTM A36 } Spe01ﬁcat1on for Structural Steel.
4. . ASTM A1011 S Speciﬁcation.for Structural Steel Sheet.
: -'5-;-:-.-” -:ASTM D395 :, T'est. fdr Rub'ber Property: Compression Set.
,6.- | ASTM D412 : Tes? for-Rubb’er Property' Tension.. »
7 ASTM D429 - Determmatron of Rubber-to-Metal Bond Strength
o 8 T ASTM D1149 3 Test for Rubber Deterloratlon Surface Crackln0 Lo
9. ’ASTM D573 aoe o Test for Rubber Deterioration: Heat Resistance. .
- 10 - .ASTM Dl 149 ‘. . ‘Test for Rubber Det‘er.ioration: Ozone Resistance.
. : 1. “ ASTM D1229 . Test for Rubber Property: Cornpressxon setat Low
o . : .Temperature ,
| 12, . ASTM AD224(‘): o wTest for Rubber Property Durometer Hardness
'.._»13. o ASTM D4('-)lld4-03' . Spemﬁcatlon for Plain and Steel-Laminated
Elastomeric Bearmgs
Lo :14. E'ASTM E4 _}‘Load Verrﬁcatron of Testing Machines. ,
5. SSPC ‘ B Steel Structu1es Pamtlng Counc11
. - 16 :.-_.';.ISO 9000/9001 Internatlonal Standards Orgamzatxon Quahty Assu1 ance -
Models ‘
17.© AWSDILI. Amerrcan Welding 8001ety Structural Weldmg Code for Steel
B..: . .,;Addltlonal or: alternatrve codes and standards as'may. apply ta these specrﬁcauons may: be‘:::: FARTERCEE ST

- .- submitted to DSA and the Structural Engineer of Record (SEoR) for review and approval. = . .

" The design of the seismic isolation system shall be based on the requirements of -

at the SEoR’s and DSA’s discretion, with appropriate justification. ‘Such -codes and -
~ standards may be included in these specifications as deemed appropriate by the SEoR. :

SEISMIC-ISOLATION BEARINGS . ' ' 134865 -2
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QUALITYASSURANCE P I R
' A A 11 prototype and productlon 1solators shall be m.anufactured nraccordancevw»Wi_th .ai e

- manufacturing and quality assurance plan that shall be submitted by the Supplier for review . - L L
» . and approval: to DSA and the SEoR. This plan shall be in conformance with- the general -:.. . . -
gurdehnes of these spec1ﬁcat10ns i

B -Quahty assurance shall be performed by the Suppher in accordance w1th the approved plan:-.‘ L
© (14:A). Representative tests on materials:and completed isolators shall be supervised by the
Supplier or its; appointed representative as approved by DSA and the. SEoR. »

1.5 INSPECTION AND OBSERVATION ‘

L vA. "’A DSA quahﬂed mdependent specral 1nspeotor (Special Inspector of Record, SIoR),;‘: RN
< engaged by the owner shall perform the functions defined in this section. The SIoR shall - - -
report to-and fake direction”from the Inspector of Record (IoR) and the SEoR. .
- Additionally, the SIoR shall also complete all reporting requirements called for in .the, - . ;-
-~ CBC. The SIoR:shall perform his work in accordance with all applicable sections of the - .
. "CBC including, but not limited to, Section 1664A.3 of the 2001 CBC, and.the Supplier - ..::;
. shall"afford- full ‘cooperation and. consideration to the SIoR. The Supplier during the - -
isolator manufacturing process shall afford full access to all sections of the manufacturing -
; S .. facilities involved in the production of the isolators to the SIoR. The. SIoR s duties shall;.
e "+ include, but may not necessarlly be 11m1ted to the followmg act1v1t1es

I -Rev1ew of the QC procedures for the manufacturmg process  and the
manufacturmg schedule for the isolators: ,

2. Observation of the pr_oductlon manufacturing procedures during the manufacture
’ ~of the isolators. The level of observation shall be left to the SIoR and the SEoR,
based upon the obligations’ of the SIoR to fulfill the inspection requirements of’
. the CBC and his duties as the agent of the SEoR. . '

3, Observation of the full scale testing of all prototype and production 1solators and
observatlon of component and materlals testing as deemed appropriate by the - ... .
~SEoR. * Tiaio. _ o SR
4. . Review of material certifications for elastomeric, steel, and other components,
h and rev1ew and approval of calibration certificates for testing equipment.

iS5t t._-ft:-'-Observatlon of any. part of the manufacturmg process and review of: the QC - v
documentation. : R _ s

. .. The Supplier shall provide the SIoR with adequate advance notice of all activities related = - -, -

1o the manufacturmcr and testlng of the isoldtors in order to enable the SIoR, with . -
.. ... reasonable convemence to perform hls/her 1nspect10n functlons in accordance w1th theser-. oo
L ___M;spec:lﬁcatlo S: U Lt

"B '-SIoR nonconformance reportxng responsrblhtles and hnes of commumcanon PR

'SEISMIC-ISOLATION BEARINGS S , 134865 - 3
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~. L. .:Product and process nonconformance (devratrons from the specrﬁcauon) must be

: documented on a Nonconformance Report. .

. 2.“"_‘.};_"'The SIoR .shall issue Nonconformance Reports to the Manufacturer s plant i
e manager and the SEoR ' : ~

E The process: for resolutron of nonconformance reports shall be st1pu1ated ina plan .
of work for the SIoR to be developed by the SEoR in-consultation with, the IoR
-.prior to commencement of 1solator manufacture.

[SU IR

"C. * TheSIoR plus a minimum requlred number of representatrves from the Owner and the
- A Team shall be present to-observe the prototype tests and selected production unit
' “tests (1.6). The manufacturer shall afford full access and all appropnate fac1l1t1es to the -
observers at all times. SR

.' 16 A:RELATED TESTING AND INSPECTION REQUIREMENTS

A AHow for sxte vrsrts for the followmg representatlves durmo the prototype testmg program.: . - -
' . and-the production period: SIoR; SEoR; Base Isolation Consultant (Engineer of Record);
Representative of the Base . Isolatron Peer- Review Panel; Owner's Representative;.
Representatrve of RESD/PMB and Representatlve of Architect of Record.

- L7 SUBMITTALS

_ All submlttals shall be made by the Supplier ina timely manner in accordance with the schedule and
processing’ requirements stipulated elsewhere in'the contract documents. Review and approval of .
submittals by the Architect or SEoR shall not relieve the Supplier in any way of the sole-
responsibility to fully conform to the requirements of these specifications and all other relevant and A ,
applicable regulations, codes and standards. governing this prolect Submittals shall include; but may = === : - wc-
not necessarily be hmrted ta the following: . : ‘

A ESuppher Quahﬁcatlons Package (L. 2C)
B - -Manufacmring and Testing Sch‘edules S

C. . Manufacturing. and Quality Control Procedures and Plans for Prototype and’ Productlon1 R
. Isolator Units (To be submitted to DSA for review and approval) S

C Do Isolator “design’ calculatios, Stamped by a Structural Enginéer licensed in the State-of~ i . =
California and experienced in the design of seismic isolators, shall be submitted to DSA and =~ - = =2
- the SEoR for review. and approval: Isolator calculations’ shall clearly indicate and confirm. .- .- e
g‘:"‘that calculated  isolator stiffness .and: other properties: are consistent with the Suppliers’ - .:
T _.fsublmtted and-approved- bid- mformatlon (Appendix Forms) and are also within the: limits:
o stipulated by ‘these specifications. Design calculations® shall also include ‘the  expected.
a ultimate capacities, mcludmg the ultimate compression load at zero: dlsplacement ultimate . .
fension” loads &t zero and maxiniurh’ d1splacement and ultimate ‘lateral displacements at <"
" maximum vertical (compression and tension) 1oads The subrmtted document shall indicate’ - * -

SEISMIC-ISOLATION BEARINGS : , | ‘ 134865 - 4
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- factors of safety against'all ultimate foad and-displacement capacxt1es All factors’ of safety» e
" shall be:within'the limits specxﬁed in Appendix A o Ger

Reports on 1solator materlals and component testmg performed in accordance with the codes P ,
- and standards listed in sectlon 1 3 A Complete Raw and processed data shal be subrmtted R

Vs backup 1nformat10n

) Isolator shop drawmgs showing the external and 1nternal dimensions and the hole patterns",-" S
© - .- for.connection to structural assemblies above and below the isolators shall be submitted-to. ..o v o v
< - the SEoR _prior- to isolator manufacture for.review and approval. Shim thickness, rubber . -
. layer thickness, number of sh1m and rubber layers and top and bottom plate thickness shall co

be clearly indicated.

Non-proprietary product data for adhesives and paints shall also be subrmitted.

' Certificates of cal1brat10n of all test equ1pment to-be used in the testmg process shall be e A
subrmtted to the IoR and SEoR prior to testmg ‘ : S

"'?Complete prototype and productlon test plans and schedules shall be submitted to thé: loR»r R
o \and SEoR prior to testlng The productlon tést sequence shall be conducted on the prototype‘~ T
: "lsolators Subsequent use'of the prototype isolators for constructlon shall not be allowed S

A report on the prototype tests shall be submitted to DSA and the SEoR on completlon of* - .
. the prototype tests for review and approval. All raw and processed data shall be submitted as. . . . -

part of this report. The report shall clearly indicate.that the tested properties are within the < -

- - limits-stipulated by these specifications and are consistent with the values submitted by the . ..
. Supplier in Form 1 of Appendix B as part of the: contract bid. The interpretation cf all test ... -~ ..

data and its acceptab1l1ty or non-acceptability shall be at the sole discretion of the SEoR.

A complete report on the tests -on all product1on 1solators along with all raw and processed;;cf s e
' test data, shall be submitted to DSA and the SEoR within 15 days of the completion of. .:

isolator production for review and approval. Certificates of compliance with material and: -

.. isolator test criteria as specified herein for production isolators, along with all raw and-.

B processed test data, shall be submitted to the DSA and SEoR along with this report for -

-+ .approval prior to the slnpment of the isolators to the jobsite. This documentation may be:, ST

submltted 1ncrementally in order to facilitate productron unit shlpments

S The Suppher shall subrmt an 1solator mstallatlon plan 1ndlcatmg clearly locations-of all . . - .. . - . .-

isolators keyed to isolator serial numbers marked on the isolators. This installation plan shall . - - -

. ‘- be baséd-on column grid line references and shall be used by the General Contractor to | i, -

" -vinstall all-isolators.: The.installation plan shall be submitted to the SEoR for review- and:
: -.approval at least 30 days in advance of the scheduled installation of the ﬁrst isolator.-, :

ey A cornplete xsolator morutorrng and mamtenance plan for the service hfe of the 1solators to i
-+ be submitted to. DSA. for review and-approval.-However the isolators shall be essentially: - R
--maintenance free under normal expected conditions for the full service life-of the isolators. is v«

SEISMIC-ISOLATION BEARINGS " - 134865 -5
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o L8 PRODUCT DELIVERY STORAGE:-AND HANDLING

- - - until installation. Installation. shall-be. completed, by the: General Contractor in accordance ...
-~ with' the Isolator Installation Plan (1.7.L.). Supplier shall provide the General Contractor. :- .
“with any necessary gurdance and adv1ce in order to install the 1solators ina satrsfactory-‘

. imanner.. - o . R T REFEH .

1.9 WARRA,NTY

Furthermore, the Supplier shall provide a written and frrevocable warranty to the Owner that
the isolators supplied to the Project shall perform as specified herein and as submitted by the .

. these performance requirements of any isolator within 10 years from the date of mstallatlonf -
~shall. be cause for Supplier to replace, or repair to the Owner’s, SEOR’s and DSA’s; -

L repalred/replaced isolator.

PART 2 -PRODUCTS...
21 MATERIALS
A,, : The base polymer of the 1solator elastomer layers sha be natural rubber.

»1‘. " Heat Resistance per ASTM D573 (70 deg. Celsius for seven days).

2 Maxunum permrssrble change in tensﬂe strength 25%
. b.: N Maxrmum permlssrble change in. ultlmate elongatlon -25%
R Maxunum permrss1ble change in Durometer hardness +10 Shore A points...

2. Cornpressron Set per ASTM D395 Method B (70 deg Celsms for 24 hours)
| ” a. - Max1murn permlsSIble set 50% .

R Lo_w Temperature PropertreS“ .

;compressron) Max1mum permlssrble set: 60%

S “vdeg Celsius). Maximum permissible chancre in Durometer hardness: +15-
.- Shore A points.

SEISMIC-ISOLATION BEARINGS _ o 134865 -6

A ) The 1solators shall be delivered to the job site in protectlve packagmg for fre1ght and_n. SRR 4
- handling purposes. - They shall be stored under cover above ground in the original packaging -, . %m0 - s

A, Theservice hfe of the seismic isolators under expected condltlons shall be at least 50 years: . . .
- Supplier: for-a period -of at least 10-years after installation. Any discovered deviation from. ... ... - '

-+ satisfaction,  the - isolator(s) at no - cost to the Owner or any other party for the '-

] . ASTM. D1229 (Compressron Set at'0 deg. Celsrus for seven days at 25%_ o o

: ASTM D224O (Low Temperature Strfﬁless condltloned for seven. days at 0 .' R
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B.. Shlm plates shall be made from rolled carbon steel conforming to ASTM A1011 Grade 36 :
Top and bottom mounting plates shall be made from ASTM Grade A36 material. .

C o 500%..

~.-Ozone- Resistance of the elastomer or cover rubber exposed to the environment:
- Ozone resistance shall be determined by tests on strips of representative material
i+ ~mounted as. per Method A.of ASTM D1149. The tests shall be performed by .
o ASTM D1149 at an ozone:concentration of 50+ 5 parts per hundred million at 20%. .-
¢~ strain'at 38+ 1° Celsius. for' 100 hours. The ozone resistance shall be regarded as
= satisfactory if on conclusron of a test-ho cracks are vrsible using 7X magnification. .

. Tensile Strength and Ultrmate Elongation of Elastomer: Minimum tensile strength
~. +.and-ultimate. elongation- tests ‘shall be'performed by ASTM D412. The minimum

tensile strenoth shall be llOO p51 and the minimum ultimate elongation shall be

o Hardness of Elastomer The Durometer hardness at 20 deg +5 deg Celsms shall-
be determmed by ASTM D2240 and reported : -

o Shear Modulus of Elastomer The shear modulus of the e astomer at 100%, ZOO%V
- and 300% shear-strain shall be determined by ASTM D4014-03. The test results.

showing the respective tangent moduh shall be submitted in report form along with

' backup raw data

" Connecting bolts for isolator. mounting/flange plates shall be ASTM A490. Anchor bolts
shall be as shown on drawings. Substitute standards shall be well established and shall meet

the intent of the standards referenced herein and shall be subject to approval or rejection by ..

. DSA andthe SEoR. ..

22 FABRICATION AND PERFORMANCE " -

A. ... Isolator sizes shall be within the ranges indicated on the drawings.' All flatness and_mating» o
: tolerances speciﬁed inthe drawings and in these speciﬁcations shall be strictly followed. L

B. - The tolerances on iselator drmens1ons after manufacture and prior to testmg shall be as_
: "'follows (see drawmgs for additional requirements): : PR

[

Dimensron : o . Co \Tolerance _
' 'External P]an Dimensions - _'. e L E #Ysinch
+o TopVariation.from Plane Parallel to the . Slope relat1ve to the bottom of no. more
o “Theoretical Serace : T : than 0. 005 radian

e "Sides Variatlon from P]ane Parallel to the _:l:% mch
Theoretical Surface’ ~ B

Overall Isolator Height 4 i% inch

SEISMIC-ISOLATION BEARINGS : . ' , 134865 -7

E .Bond of Elastomer 10 Steel Lammate Peel strength tests shall be performed by : ,. .;'-: .
. ASTM D429 Method B. The failure type shal be 100% rubber tear. Minimum
. ~bond peel strength shall be 40 Ib./in. ‘ :
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- Dimension . oo i - Tolerance
" Flathess of Extérior Top & Bottom Surface e
ofCompleted Bearmg R :!:1/8 mch offset
' C Exposed steel surfaces 1f any, shall be blasted in accordance with SSPC—6 and shall be'A.‘: K

. »protected from rust by painting with zinc 51l1cate paint (Carbo Zinc 11 HS), or an equlvalent .. S o
. ‘_pamt as approved by the SEoR... A single top coat . of. Carbohne 133 HB shall be applied. -

. D. Each 1solator shall be permanently marked on the vertrcal rubber face. The marking shall
' consist of an isolator serial number specified by the Manufacturer, and any other markings. o
..+ requested. by the SEoR. The number. shall be, easily legible from a dlstance of 2 feet, shall.. . . .
. umquely, and clearly 1dent1fy the isolator and its type/srze IR

B ;Productlon isolators shall be essentially 1dentlcal to the tested and approved prototype-. .
isolators in every respect, mcludmg but not necessar1ly hmlted to sizes, mater1als and.. .
: -,manufacturmg processes. : : - -

R j_':Isolator performance shall be as strpulated in these spe01ﬁcat1ons and in part1cular in . :'
.- Appendix A of these specxﬁcatrons o . -

G --,;“- Lon0 term vertlcal creep of the. 1solator under long term des1gn load shall be less than two B
' ‘times the instantaneous vertical deflection under the same load as limited by the stipulated . - - -
compression stiffness in these specifications. Long term creep in any horizontal direction of . .° .
- the top.of the isolator with. re’spect to the base shall not exceed 0. 257, oy

H .. Rubber to-metal bond shall be stronger than the rubber material in tension and in shear. All. -
" connection hardware within the isolator unit and that used to attach the unit to the structure. -
"and the foundation shall have adequate. strength to withstand MCE de51gn loads and
displacements.

. 23 . TBSTNG . o

“A.. . Properties.of materials used in the manufacturing of the isolator bearings shall be determined .. . . _
" inaccordance to the relevant standards. (1.3). Testmg results shall be submitted to DSA and cdeltee w1l
- the SEoR for review and approval. ST T

B Complete prototype and productlon fost plans and schedules shall be submitted to DSA and.-;' »
o the SEoR and approved prior to the start of testmg L

“-'C. Al isolators (prototype and productlon units) shall'be tested for compression stiffness -~ -« - v
- (Section 2.3.E), sustained compression (Section 2.3.D, only 50% of production units) and, " -

.- combined compression/tension and. shear (Section.2.3.G). All testing results: shall -be'; s~
“provided for each productton isolator’ prior to shipment to the _]Ob 51te All test results shall N el

e ,'.vixdentlfy the rsolators by the serial number (2 2D). S T T

E Prototype lsolators shall be tested for sustained compresswn and compresswn stlffness prror.". S T i
to the combined compression/tension and shear tests specified for the prototype isolators. « .+ . == e

SEISMIC-ISOLATION BEARINGS , 134865 - 8




1

RESD/PMB ' IETMC - Seismic Isolation Bearings

W.0. NO. 118480 ‘ 60004333
07-23-08

- During all tests; each isolator shall be closely inspected by the SIoR for evidence of lack of. . = .o e o

rubber to steel bond,:laminate placement faults, any residual overall or localized deformities-- - - -: e T

- (bulges, dimples; offsets or bumps in excess of Smm in depth/height) or three (3) separate = -~ o < S
L ,:,;surface cracks wider and deeper- than 2 mm. Any 1solator showmg such s1gns shal] be,{ AN

.. subject to rejection by the SEoR.

""T‘ZD.”""""'_*Sust"aiued Corﬁp‘ressioh""fest e

": Al prototype 1solators and 50% of all productlon 1solators of each type shall be tested under - A‘
,_sustamed compression. The test ‘stress for each isolator type shall be equal to the larger of
15007 ‘psi.or the stress resultmg from two times the calculated average sustained gravity load’ R

"on that type of isolator (2x290=580 kips). The duration of the sustained compression test
shall be one hour. Any resulting failure (see paragraph 2.3.C) of any isolator may result inall .
1solators bemg subJected to the sustamed compressron test at the dlscretlon of the SEoR "

B " Compression Strffness Tests

. The test load for each isolator type shall be equal to the calculated average sustained gravity -
" load on that type of isolator (580kips). Each isolator shall be subjected to three cycles-of
. .. compression, load with applied compression. load varying.from 0.5 the test load to 1.5 times- . .
" the test load. Data shall be recorded from the third .cycle. of loading and unloadmg The -

' Supplier -shall provide compressroh stiffness results fo the SEoR for review and approval: ~

- . Tested compression stiffness values shall exceed the mmlmum specrﬁed desrgn values given 3
~in Appendm A : : :

: 1,,' :_Cornpressmn strffness shall be determmed from the least squaresv stra1ght llne fit '

’ throuOh the recorded data between 0.5 and 1.5 times the test load.

2. For all productron_lsolators, if the compression stiffness determined in accordance
with Section 2.3.E.1 for a particular isolator falls below the specified minimum
value, then the isolator shall be subject to re-testing. If the results of the retest also
fall below the specified minimum value; the isolator will be subject to rejection by

~ the SEoR. »

. F : Ten51on Strfﬁless Tests v

. The test load for each isolator type shall be equal to 50 kips. Each isolator shal] be subjected .
.. to three cyc]es of tension load with applied tension load varying from 0.5 the test load to 1.5. "~ S

times the test load. Data shall be recorded from the third cycle of loading and unloadmg

.+ The, Suppher shall provide tension stiffness results to the SEoR for review and. approval At _

.. this time the SEoR will compare it to the assumed stiffness and determine in consultatlon._, :
e With peer revrewer and-DSA (DSA approval requrred) if any reanalysis is necessary. Any
;. such extra reanalysxs wrll be preauthorrzed by. the Owner. See section 2.3.G.1. f.for:"

" design values given in Appendm A.

L - Tensmn stlffness shall be determlned from the least squares straight line fit through ‘
the recorded data between 0.5 and 1.5 times the test load.

SEISMIC-ISOLATION BEARINGS ' ' _ : . 134865-9
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... 2 <« . For all production isolators, if the tension stiffiess determined in accordance with - . e
¢ ... Section 2.3.F.1 for-a particular. isolator falls below the specified minimum value, . = ... .
~ 'then the:isolator-shall ‘be .subject to re-testing. - If the results of the retest also fall . -

" ‘below the specified rrummum -value, the 1solator w111 be subject to rejecnon by the
' ’SEoR " : . : ‘

AEcAN 'Com‘hmed COmpreSSion/Tension and Shear Tests.

T L. Prototype Isolators

T .a..l e «'After complenon of the tests for sustamed compresswn and compresswn s

- . stiffness, "each prototype- isolator . shall be subjected to a sequence of

--,. combined compression and shear tests consistent with the 2001 California

Bu1ldmg Code; Appendlx Chapter 16A, Division VII, Section 1665A.. This .~ -

' sequence of tests is shown in Table 1 below. Criteria for basic adequacy of -

" a prototype isolator are given in CBC Section 1665A.4. The acceptability of

L S ~ the isolator's tested properties will be based on the design property limits -
s 0. .. ¢ Ve -givenin Appendix A: The stability tests given in the CBC, shall be carried’
S ‘ ...out=by: subjecting the prototype isolators to the ‘maximum short term

P -compression-load (see’ Appendix A to these Specifications) and completing -+ .

-« 7+ one full cycle'to +/- Dy displacement as well as by subjecting. the isolator -
- ~.."to a tension test carried out by applying a net tension load of 100 kips and

" completing one full cycle to +/- Dyy displacement. The lateral and axial .
displacements and forces shall be continuously recorded. The isolator shall
- be judged to have acceptable performance if there are no signs of failure

. (23. C) and all adequacy criteria specified in Section 1665A.4 are mef. '

b. . The shear stlffness shall be calculated by the Supplier using dlgltally
. .- recorded- data from the tests in 2.3.G.l.a ‘and as described by Section -
.~ 1665A.3. This information, in tabular and plotted format, shall be
. forwarded to. the SEoR to confirm that -measured prototype isolator .
. properties are in accordance with those assumed in design (Appendix A) -
- and consistent w1th those submitted by the Suppher in Form [ (Appendix

. B

c. Design properties from the tests shall be calculated in accordance with _
-+ - Appendix A of this section.and CBC Section 1665A.5. See Appendix A for -
"+ definitions of terminology and symbols used herein. Stiffness calculations: .

. shall be based on Test. Nos. 4 and 5 for comparison with specified design .. - . ,

. stiffness;ranges given in the Appendix A. Stiffness values calculated from: . .-

- the ;tests shall fall within the aliowable limits specified in Appendix A of - .

;- this spemﬁcanon section-and. CBC Sect1on 1665A.5. including all effects,’ L

s ete. All-o - -
< :modification factors shall be supported by clearly documented experlmental' S

et

: . i such - as - dynamic - effects ”_and recovery, agin

or other evidence to the satisfaction of the SEoR.

: . d. ;v'.V131b1e defects appearing. ifi the isolator durmg/aﬁer testing (see section.
' - 2.3C) may cause the SEoR to reject the isolator.

SEISMIC-ISOLATION BEARINGS , | 134865 - 10
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toIn response to the.jsfébilit)f tests (16 and 17) the isolator shall fénﬁéih sféble,
~~ L. positive : incremental - stiffness: (shear and -tensile) -at the-extreme - - -
- -displacement and shall-exhibit no visible:deterioration (section2.3C).. .. . .

S TABLE 1 -
CBC TEST REGIMEN FOR PROTOTYPE ISOLATORS
(ALL GIVEN VALUES ARE SUBJECT TO REVISIONS AND SHALL BE CONFIRMED PRIOR TO TESTING)

Test "':“‘Vertilca'l"Ldzfd‘C;’()mB.‘." |"“Load | Lateral | Disp. | No.of

No. | Dead, Live, BQLoad " |” (Kips) | Disp. ° (ms) Cycles Remarks * = .|

: Wi»rid'in’duéed. e
_ displacement

R

(0D FOSLn 290 | D | 227|020

.7 (10D +0:5L)ssy ..290 | 0.2Dp |-2.6 -
(10D +05L)eg | 290 | 0.5Dp | 65

3
. . 3 .
(OD +0.5L)ng-~ #2900 | 10Dp o} 13| 3 | o -
3

j"."'f(l OD+05L)M'(‘§_ | 290" | 10Dy | 229 :
- (1.0D.+0.5L)ag - | 290 | 1.0Dmy | 26.-

(10D +0.5L)wg | 290 | 10Dm |-141 | 15

15Cyp/CapBp cycles
= 15 cycles

| (1.2D+0.5L+1. 0;E|DBE)avg__‘ 503 | 02Dp | 26
- (1.2D+0.5L+1.0[E| pBE)avg 503 | 05Dp | 6.5
(1.2D+0.5L+10E| ppg)avg | 503 | 1.0Dp | 13
(1.2D+0.5L+1.0Ece)ae |~ 576 | 10Dy | 229
- (12D40.5L41, OElicedmg | 576 | 10Dy | 26
" (0.8D- 1.0[E|pse)eve |- 363 | 02Dp | 2.6
(0.8D - 1.0[E] ps&)ave 363 | 0.5Dp | 6.5
~ (0.8D- 1.0E|pse)avg - |- 363 .| .10Dp | 13
. (08D - 10Elwce)ae - | 477 ¢ | 10Dy | 2297 .
(08D~ 10Blwce)ws. . | 477 | 10Dmy | 26 | 3
-...(12D+1 OL+1 OIEIMCE),,,&\ ~950: 5} L0Dny o 26 | 1

Olee! Qla|luv]ls]lwlo

. poed
1<

[u—
—

LW WlW|lw | w

—
[\S]

'_‘l.
w

____.
~

—_
(9]

—_
N

Wiw|lw]lwlw

s
.'\]

—
[ee]

—

*Proof Tenslon Test
(See 23. G 1: '

Sl
N

..f... . The proof tension testing (Test No. 19) shall be carried-out. as fol»l‘pws. C
' - (1)Apply vertical compression load equal to (1.0D + 0.5L)ay. (2)Laterally

SEISMIC-ISOLATION BEARINGS . ' 134865 - 11
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Can

':f__- N

displace isolator to Dry. (3)In the laterally displaced position, apply a
tension inducing vertical displacement until cavitation softening is clearly

... . evident (essentially flat ForcesDisplacement plot) or to a maximum vertical

~+.displacement of 0.75% beyond initial tension, whichever occurs first, but not - ..

i, Jess than 0.25”:: As.an alterriate, the tension may be applied prior to-lateral . - -
_displacement if necessary due to equipment limitations, upon the approval

of the SEoR. (4)Reapply compression load (1.0D + 0.5L)ay, . (5)Laterally

- cycle the ‘isolator for 1-1/2 cycles (twice past the vertical position and
- bring to rest at vertical. A full record of the force-displacement plots

(vertical and horizontal directions) shall be obtained and reported for this
test.

: 2 : .:Pro'dL'ié;tiOn Isola‘tors“

After completion of th'e.-te‘s"cs"'fér_‘compféssion stiffness, each production _
~.._-isolator shall be tested in’ combined compression and shear. The isolators .
-~ shall be loaded in compression to a load (1.0D + 0.5L),y, expected for that -

particular isolator type.  The compression load shall be maintained while :

" “the isolators are subjected to three complete reversed cycles of loading to a .
.displacement corresponding to a displacement of 1.0Dy inches. A - -
. continuous -plot 6f the sheat load and shear deflection shall be digitally.
- “recorded to perm1t an. ‘evaluation of the hysteretlc performance of the
: 1solators ' e :

The shear stlffness of each 1solator shall be calculated by the Supplier using -
. the digitally recorded data from the combined compression and shear test
" from Section 2.3.G.2.a. .ThlS information, in tabular and plotted format,
. shall be forwarded to the SEoR to confirm that measured isolator properties.

are in accordance with those assumed in design and those submitted by the

- Supplier as part of his bid (Forms in Appendix B). For individual isolators, . . .
. the effective stiffness-shall be within the range of values assumed in design
" as given in Appendix A and CBC Section 1665A.5. The aggregate
- effective stiffness for each type.of isolator and for the system of all isolators

shall be within the range of values assumed in design as given in Appendix

A. These values assume vertical compressxon load of (1.0D + 0.5L)avg.
3. Test Apparatus L1m1tat1ons

Where testing: apparatus lateral deforrnat1on capacity is limited, asymmemc IR

shear testing of the isolators may -be permitted subject to review and - h
approval by the SEOR and DSA . »

PART 3 - EXECUTION N

. A -

031 INSTALLATIONBY OTHERS

The 1solators shall be mstalled level and normal to the gravrcy Joads.

SEISMIC-ISOLATION BEARINGS ' ' ' . 134865-12
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B. . . :There shall bé fo obstructions, including bolt extensions, which prevent the 1solators from

~deforming horizontally .in any direction. - The-area around each isolator shall be cleaned- of = y

a]] debrls and constructron materlals at the completlon of the contract.

Gl "Any weldm0 on steel in. contact wrth an: 1solator shall only be performed after obtammg
express permission from the SEoR and only in such a manner as to avoid heat transfer into «: -

=" the isolator..~The temperature of.the isolator. mounting plates 1mmed1ate1y adjacent to the .

: ﬂrubber shall fémain-at a temperature less than 80 deg Celsius. -

SEISMIC-ISOLATION BEARINGS o 134865 - 13
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- END OF MAIN SECTION 134865. - . i - .« "
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. PO Box 33093 Petone, New Zealand
Inventors and developers of the Lead Rubber Bearing Phone: +64 4 569 7840
Research engineering and suppliers in the fields of mechanical damping Fax: +64 4 586 9899
and sejsmic isolation E-mail: info@rsinz.com

Website: www.rsinz.com

Work Experience: A selection of structures similar to the Inland Emplre
: Transportation Management Building e

1998, Wellington, NZL: Te Papa . 2002: Wellington, NZL: Rankin Brown 2003: Wellington, NZL: Accident & -

Museum of New Zealand, 50,000 Bldg; 8 storeys at 18,000 tonnes Emergency buildingusing24 LRBs ., . ..
sqmtrs at a weightof 64,000  retrofitted with 18 LRBs of 1m - of 620mm diameter and 24 sliders. . ..~~~
tonnes: Used 152 LRBs at im - diameter. ‘ . : Co S

diameter L

2005 Wellington;:NZL: New
Hospital of 50,000 sq metres with .

the new Yerevan National Airport 135 LRBs of 13T dcé:;meter and. 150

B o 2?1%::5;?]3?5‘33538 'S';d:;é%%:gd * 2005, Yerevan, Armernia: Fifty Two
| o L '200 LRBs at 500mm d:amet er and LRBs of 750mm diameter supplied for
P - _ 100 Sllders

o

: ';.2005-2006 Guangdong, _Chlna
Three LNG tanks.instalied by -
aipem and. owned by BP. A total-
:of 1080 HDRB' bearings, 360 per-
'80m diamete_r tank weighing -
144,000 tonnes SIS
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1 INTRODUCTION

Sectlon 1 7 D pfthe spemﬁcatlon requlres ‘that isolator de81gn calculatlons be submitted to DSA and the

" SEoR for review and approval: Design calculations are reguired to confirm that p1 operties are consistent - -+ -
.~ with specification requirements and also include expected ultimate capacities and factors of safety- agamst S
- all ultimate Ioad and displacement capacmes This document contains the calculations to demonstrate :

o such comphance »
Haihlegs PROCEDURES USED FOR BEARING DESIGN o

This design refets t6 elastomeric beaungs compnsed of alternate layers of natural rubber and. steel shims.

The design procedures in this section refer solely to this type of bearing.

- Bonded area of rubber :
= Gross area of ’bearin‘g,‘includings‘ide cover o
" Reduced rubber area at applied lateral displabement
Overall plan dimension of bearing - ’
Elastic modulus of rubber (3.3 to 4.0 G dependmg on ha1 dness)
Buckling Modulus
‘Effective Compr esswe Modulus
" Bulk Modulus (usually assumeéd as 290 ksi)
Factor applied to elongation for load capacity = 1/ (Factor of Safety) -
Force in bearing at specified displacement. ‘
* Acceleration due to gravity
"Shear modulus of rubber (at sheal stlam 'y)
- Height free to buckle -
Moment of Inertia of Bearing
Material constant (0.65 to 0.85 depending on hardness)
Effective Stiffness
= Lateral stiffness after yield
= Vertical stiffness of bearing
Vertical stiffness of layer i
" Number of rubber layers

e
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n =
P = Bonded perimeter
P = Applied vertical load
P. = Buckling Load
P, = Maximum rated vertical load
Qq = Characteristic strength
' (Force intercept at zero dlsplacement)
S; - = Shape factor for layer i
t; Rubber layer thickness
tse = Thickness of side cover
t ~. Thickness of internal shims



s il b e

T, = Thickness of mounting plates

pl
T, - = Total rubber thickness
A = Applied lateral displacement
- An .=, Maximum applied displacement L
e Minimum elongatlon at break of rubbel R

e ."..Compressive Strain” st
Ee-” - += 7~ Shear strain’ fioin apphed vertlcal loads

& = Shear strain from applied lateral- dlsplacement .
. & =_ _ Shear strain from applied rotation o
gyt =""" 'Minimum elongation at break of rubber: -
0. .= Applied rotation ' '

. '2\‘2 V ertlcal Stlffness and Load Capac1ty

The dominant parameter mﬂuencmg the vertical st1ffness and the vertical load capacity; of an elastomeuc.- -

. bearing is the shape factor. The shape factor of an internal layer, S;, is deﬁned as the loaded sur face area .. -
d1v1ded by the total ﬁee 0 bulge area: . o

U5, = 4— o vfor square and circular bearings

1.

_2.2.1_ Vertical Stiffness

The vertical _’stiffness‘bf an internal layer is calculated as
_EA,

to

K

vi

The apparent compressive rﬁodulus, E., is a function of the shape factor and material coﬁstant as follows:

E, E[1+2k8] |

The 1educed area of rubber, A, is calculated based on the overlappmo areas between the top and bottom

of the beanng at a displacement, A, as follows:

A = Ab(l —%} for square bearings
A= O.E'Q{B2 sin™ (i) - Ag}

IR EERSE] CIPERNCI B

“swhere S for circular bearings -



o222 ‘,Compfes’siye Rated Load Capacity

- Where £, =
If the bearing is subjected to applied rotations the shear strain due to this is E, =

_The shear strain due to lateral loads is £, = el

When the effective compressive modulus, E,, is large compared to the bulk modulus Eo., (generally about -
2000MPa or 290 ksi) then the vertical deformation due to the bulk modulus is included by dividing E. by

1 + (B, /Eso) to calculate the vertical stiffness. This is used to calculate vertical deformations in the

.. bearing but not the shear strains due to vertical load.

" The verncal load capacny is calculated by summing the total shear strain in the elastome1 from all sources.. .

The total straii is then limited to the ultimate elongation at break of the elastomer divided bya fact01 of -
safety app1 opnate to the load ¢ondition. : . S

The shear étrain fom verti‘oal ’loads, &, 15 calculated as £ =6S.c,

For service loads such as-dead and live load the limiting strain criteria are. -
fe, >, ~where £=1/3 (Ractor of safety 3)

And for ultimate loads which include earthquake displacements

fe, > g, +&, wheref=1.0 (Factor ofsafety 1) .

' Combining these equations, the maximum vertical load, P, at displacement A can be calculated from:

..D I<\11‘1(f . 851’) )
£ = 68, ]

2.2.3  Tensile Rated Load Capacity

For tension loads, the stiffness in tension depends upon the shape of the unit, as in compression, and is
approximately the same as the compression stiffness. Therefore, the same equations are used as.for -

o compresswe loads except that the strains are the sum of absolute values

When rubber is subjected to a hydrostatic tension of the order of 3G cav1tation may ocCur. Thiswill, .

drastically reduce the stiffness. Although rubbers with very poor tear strength may rupture.; . =.-.: <

catastrophically once cavitation occurs, immediate failure does not generally take place.. However, the

subsequent strength of the component and its stiffness may be affected. Therefore, the isolator des1gn is S

based on ensuring that tensile stresses do not exceed 3G under any-load conditions.

<



.. 2.24 Bucking and Capacity

For bearings witha high rubber thickness relative to the plan dimension the elastic bucklmg load may
become cr1t1cal The buckhnc load is calculated using the Hari 1ngx formula as follows

- The mpme;nt of inertia, I is calculatedas =~ . .-

[=— fi e beari
B . for square ea1ﬂ1ngs
I= 5 for circular bearings
64 :

The height of the bearing free to buckle, that is the distance between mounting plates, is i.. - ..
“H. = (m.-.)#.(n_—l)ts,r e

An effective buckling modulus of elasticity is defined as a funcnon of the elast1c modulus and the shape . .
factor of the inner layers: : e

E, E(1+0 74282 )

.Constants T, R and Qare calculated as:

T=Eb1-Ii
. TE
R . GA,T,
- H,

/A

. Q.— =

- From which the buckling load at,zéro displacement is Pﬁ = %{ 1+ Q. 1} '

R

_ ;For an apphed shea1 dlsplacement the crltlcal bucklm0 load at. zero displacement is reduced according 1o .

the effective "footprmt" of the bearmg ina snmlar fashlon to the snam limited load:

o P-)':P(}Af o o

': 'vThé.allow'éibl'é\ :véiﬁCéiI Joad onthe Béérihg ‘is‘ﬂlle' uvs'mall"er'o’i"ﬂmvrated load, P, or the buckling load. | . '



2.3  Lateral Stiffness and Hysteresis Parameters For Bearing

. The shear sﬁffness, K., is equal to the shear stiffness of the elastomeric bear.ing K, = —’;—r The -
,»111axi1ﬁi11nvfoi'ce in:the bearmg ééll then be caiculated és Fo =va,.A
L3 BEAR.'[NG,MI.)ESIGN CALCULATIONS

31 ‘ Material Proheftiés

The detailed design of the isolation system was performed usiﬁg an EXCEL spreadsheet based on the. T

design procedures given in Section 2. The properties of the elastomer used were as listed in Table 3-1.

Table 3-1 : Elastomer Properties

- - ;.. | LRA
Shear Modulus (psi)’ 57

-1 Ultimate Elongation 6.5
Material Constant, k- 0.87
'Elastic Modulus, E (psi) - 199
Bulk Modulus (psi) 286,000

3.2 D‘esignLoéds and Displacements

~ Tables 3-2 and 3-3 list respectively the vertical loads and lateral displacements on the bearings. _'Thé_;
design conditions are (1) maximum long term load (LT) with zero displacement and (2) short term .
maximum load (ST) with total maximum design displacement (TM). -

Table 3-2: Design Loads

Vertical Load
(kips)

LT = Long term maximum load (D + L) Max ' 785

ST = Short term maximum load (1.2D + L + Eyce) Max - 930

AL = Average isolator test load (D + 0.5L) Average 268

. Table 3-3: Design Displacements
Displacement
1 o - . (inches)

| DD = Design displacement : ‘ 13.0
. "L TD = Total design displacement -~ -~ | 141
“+"| DM = Maximum desigd displacement =~ © 229
TM = Total maximum design displacement 26.0




3.3 Bearing Dimensions

The bearing dimensions are as given in Table 3-4. The plan dimensions and internal construction were -
set to meet dimensional limitations and provide the specified stiffness. The isolators are circular in plan

shape.

Table 3-4 : Isolator Dimensions

Mounting Plate Size | 49.50”
Plan Dimension 39.37”
| Layer Thickness .« 1. 0:.354”.
Number of Layers, <49
Total Height : 26.654”

34 Bearing Prope_fties_ .

The properties of each Béaring were calculated usiﬁg the formulas from Section 2 and are as listed in
Table3-5. - . | A o _

o 'Tab'Ie 3-5 : Bearing Properties

Gross Area - 1217 in”
Side Cover 0.394”
Bonded Dimension o .| 38.583”
Bonded Area ~ 1169 in”
Total Rubber Thickness - L 17.362”
Bonded Perimeter = S 121.21”
Shape Factor 272
Internal Shim Thickness: 0.1575”
‘Mounting Plate Thickness 0.866”
Shear Modulus (nominal) - 57 psi
Yielded Stiffness K, Nominal 4.07 kip/in
Adjusted for Vertical Stress | 3.86 kip/in

- 3.5 Serviceability Load Limit State

The vertical stability criteria require a factor of safety on the elongation at break of at least 3.under. . - -

maximum vertical loads. Table 3-6 summarizes the calculation of the maximum strain in the mabber. . . . -

under the load condition of DL+LL. - *

- Tabl,e,.,’;.-é ,Gravity Load Limit State

S LRA I
) |-Factorone, " 1033 R
' Vertical Load 785 kips
Compressive Strain e 0.0027
- Elastic Modulus . 0.193 ksi
| Compressive Shear Strain ey | 0.43




e

Total Shear Strain 0.43
Strain Limit 2.17
‘Status OK

3.6 Sexsmlc Load lelt State

The seismic displacement is used to evaluate the seismic load limit state in the bearings. The total shear.
strain is calculated from compression (or tension) plus the strain due to applied d1sp1acements A factor 1s‘ .
apphed to the ultnnate elongatlon &,, equal to the 1601proca1 of the safety factor. :

- Table 3-7 fists the calculatlons f01 the seismic dlsplacement of 26” and a factor of safety of 1 0 for the .-
1mn1mum load and the maximum load

" The minimum load in Table 3-71s tensﬂe and so the critical condition is the tensile stress, wlnch should be -

less than the cavitation limit. The tensile stress is approximately 42 psi, compared to the limit of 127 psi. ‘:
and so there is a factor of safety of 3. :

Table 3-7 Seismic Limit States

Minimum

Maximum
L L Load Load
Factorone, 1.00 1.00-
| Vertical Load 50 kips | 930 kips
| Applied Dlsplacement 26.0” 26.0”
Elastic Modulus . : 0.193 ksi
Compressive Strain e; 0.0148
Reduction Factor 0.212
Compressive Shear Strain e 2.42
[ Shear Strain from Disp. &g 1.50
.| Total Shear Strain’ .3.92
Strain Limit 6.50
| Tensile Stress. . :. : 42 psi -
Cavitation Limit (=3G) 127 psi -
‘| Status OK OK

3 7 Vertlcal Stiffness
Table 3-9 lists the calculation of the vertical st1ffness

Table 3-8 Vertical Stxffness

- | E 0.193 ksi
TA 171169 in”
1 1+2ks” | 1290

e 250
eam 133.5
K. 445,909
K, 9,100




3.8 Buckling Strength

Table 4.7 lists the calculations for.bucklin_g strength. The factor of safety is slightly less than the required
value of 1.00 but the equation for buckling load is known to be conservative, particularly the reduction .

factor.

Table 3-9 Buckling Load Calculations

[ IRA

Moment of Inertia 108,778 ind
| "Height Free to Buckle . = |/~ 24.92”
Effective Buckling Modulus | 106.6 ksi
Constant T 16,646,898
Constant R S 1014
"I ConstantQ~ -~ | 0126
P, at Zero Displacement - |~ 5162 kips
| Factored Displacement 26.0”
| Reduction Factor 0.212
Reduced P, 1096
.| Factor of Safety 1.18

4 CONNECTION DESIGN
, 41 Design Basis

- The connection of an isolation bearing to a structure must resist shear forces, vertical loads and bending
" moments. Bending moments are due to primary (VH) and secondary (PA) effects. Design for'shearis -
relatively straightforward but design for moment is complicated by the unknown shape of the compressive

block, especially under extreme displacements.

- It is recognized that the design approach used here is simplistic and not a true representation of the actual

stress conditions at the connection interface. However, the procedure has been shown to be conservative

' - by prototype testing which has used less bolts, and thinner plates, than would be required by the ' o
application of this procedure. -

Bearing design includes the mounting plate and mounting bolts. Design is based on AISCallQWabl_e_st‘ress U
- values, with a-4/3 stress increase for seismic loads. Allowable stresses used in designare: . . ..

1 Boltshear stress 21 ksix 4/3 =28 ksi. Based on allowable values for A325 bolts.

2 Bolt tension. The combined stress equation is used such that

@42 =43977

"3 Plate béﬁding stress-: 36x 0.75 x 4/3 = 36 ksi for Grade A36 mbunting plates.



4.2 Design Actions

Table 4-1 lists maximum design shear forces, moments and axial loads. Shear forces, axial Joads and .
displacements are from calculations in Section 3. ’ :

The connections are designed for two conditions, (1) maximum vertical load and (2) minimum vertical
load, each concurrent with the maximum eartliquake displacement and shear force. o

~ The bearing is bolted to. the structure top and bottom and so acts as a fixed end column for obtaining N
design moments. Figure 4-1 shows the forces on the bearing. Figure 4-2 shows how the actions may be
~ calculated as an equivalent column on the centerline of the bearing. The total moment due to applied”
" i shear forcés; VH, plus eccentricity; PA, is resisted by equal moments top and bottom. . ' S

Figii:fé4-_1 'I_?-o_r_g'e»s on Bearing in Deformed Shape

A P

Figure 42 Equii}-al_ent;CQIu.mn: Fdrce“s

P




Bearing Dimensions
| Bearing Diarheter - 38.58”
"« Bearing Height - 26.65”
Mounting Plate Diameter 49.50”
* Bolt Pitch Diameter =~ . 44,507
‘Plate Net Thickness 0.87”
" Plate Strength = 36 ksi
" Number of Bolts .. 8
Bolt Type A325
Bolt Size’ 1.00”
Vertical Loads
| D+E 930 kips
D-E -50 kips
Lateral Loads and Displacements .
Maximum Displacement ' 26”
..... - Maximum Force . 99 kips
Design Actions
Shear Force . 99 kips
Primary Moment, VEL 2639 kip-in
Secondary Moment, PA (Max) 24,180 kip-in
- | - Secondary Moment, PA (Min) | -1300 kip-in
' Design Moment = (VH + PA)Y2 (Max) | 13,409 kip-in
Design Moment = (VH + PA)/2 (Min) | - 669 kip-in
Design Conditions
(1) Earthquake Load Down :

"+ Shear Force 99 kips
Vertical Load 930 kips
Bending Moment 13,409 kip-in

(2) Earthquake Load Up
~ Shear Force 99 kips
Vertical Load - -50 kips
" Bending Moment - 669 kip-in

Table 4-1 Design Actions,

4.3 Mounting Plate Connection

431 Bolt Stresses -
The top and bottom mounting plates are connected to the bearing during manufacture. The mounting...

plates are then bolted to the upper and lower connection plates.

The design procedure adopted for the mounting plate connection is based on the simpliﬁé;d condition

shown in Figure 4-3, where the total axial load and moment 15 resisted by the bolt group. In Figur}e_4-ﬁ3 . e

10



the area used to calculate P/A is the total area of all bolts and the section modulus used to calculate M/S is
, , _ the section modulus of all bolts

If is recognized that in reahty Lhe compression forces will be resisted by compressive stresses in the plate
. rather than bolts, However, the bearing stiffness to calculate the modular ratio, and therefore the neutral
- axi$ position, is u‘ﬂmown This is why the bolt group assumption is made. This assumption is
~conservative as it undelestunates the actual section modulus and so is an upper bound of bolt tens1on

LT T = .;: -" " Figured-3: _A}s‘s_um_ebd Bolt Force Distribution

o VERTICALLOAD .- |1 1 ,
o STRESS=P/A ] ] COMPRESSION
ST A TENSION
~_BENDING MOMENT \ ' R
STRESS=M/S N COMPRESSION
: o TENSION
AN
TOTAL STRESS =
~ VERTICAL+ _
3 BENDING , '
. COMPRESSION

TENSION

Table 4-2 lists connection design calculations for the bolted connection of the mounting plate. The.
. procedure is: : '

1 . Calculate the axial load per bolt as P/A

2 Calculate the tension per bolt due to the moment as M/S wlhiere S is the section modulus of the bolt. . . . .

g1 oup

" 3 Calculate the net tensmn pel bolt as P/A M/S

4 Check the bolt for combmed shear plus tensmn

11



This is done for maximum and minimum vertical loads.

4.3.2 . Platé Stresses

Table 4-2 Mounting Bolt Design

BoltD

1.00”

ianieter - ¢
Shear Area " - 0.785 in”
| Tension Area 0.785 in”
* 1" Number of Bolts .8
Pitch Diameter 44.50”
Section Modulus of Bolts 87 in”
Shear Force per Bolt 12.38 kips
Load Case 1 '
" P/A per bolt 116.25 kips
M/S per bolt 154.10 kips
- Tension per Bolt 37.85 kips
Shear Stress 15.76 ksi
Allowable Shear Stress 22.67 ksi
Shear Stress Ratio - 0.70
Tensile Stress _ 48.19 ksi
Allowable Tensile Stress |  48.48 ksi
. Tensile Stress Ratio 0.99
Status OK
Load Case 2 v
P/A per bolt . 6.25 kips
M/S per bolt 7.69 kips
Tension per Bolt 13.94 kips
Shear Stress 15.76 ksi
~ Allowable Shear Stress 22.67 ksi
---Shear Stress Ratio 0.70
Tensile Stress 17.75 ksi
Allowable Tensile Stress | 48.48 ksi -
Tensile Stress Ratio 0.21
Status

OK

‘Table 4-3 contains-the calculations for bending stresses.in the mounting plates. The assumed force

distribution on which these calculations are based is shown in Figure 4-4. Bending is assumed to be

critical in an outstanding segment on the tension side of the bearing. The chord defining _tl‘iev tangent is
.. assumed to be tangent to the side of the bearing. This segment is loaded by a single bolt. . -

12



Figure 4-4 Assumed Force Distribution for Plate Stresses

RISE

CHORD

DISTANCE TO
BOLT 1

* ' COMPRESSION ..

TENSION
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Table 4-3 Mounting Plate Design

Rise,br - "~ 5.5”
Radius, r 24.8”
Chord, ¢ : 31.0”
" Distance to Bolt 1 1 2.96”
. Number of Bolts in Outstand 1
1 Load Case 1 » '
Bolt Tension 37.87 kips
Plate Moment 112 kip-in
Section Width - © | 31.01”
Section Depth - - - 0.87”
Section Modulus 3.88 in°
Bending Stress 28.88 ksi
Load Case 2 - L
Bolt Tension 13.94 kips
Plate Moment - 41 kip-in
Section Width : 31.01”
Section Depth .| 0.87”
Section Modulus 3.88in°
- - - Bending Stress 10.64 ksi
. | Maximum Stress - . - | 28.88 ksi
| Allowable Stress ' 36.00 ksi
-| Status . - s OK

5 COM’PARISON WITH SPECIFICATION REQUIREMENTS

Table 5-1 compares the calculated isolator system properties and capacities with the réquirements of the
specification. The values in Table 5-21 are extracted from the results in the preceding sections as
described in the notes accompanymo the table.

Notes to Table 5 1

: '( 1) The failure of an elastomeric bearing is defined-as the ratio‘of total applied shear strain to the

allowable strain. As listed, the isolator has a. minimum factor of safety of 1.66 under maximum ST
loads. See Tables 3-6 and 3-7 for calculations of total strain. e

2 The vertical load capa01ty of the isolators is calculated by increasing the vertical load untﬂ the total

strain limit hsted in note ( D above is reached.

NOR There is 001151derable uncertainly about tension capacity of isolators. The Iilnif had been calculated - - .- -

assuming a net tension stress of 3G = 171 psi based on tests performed on natural rubber,isola,tors.; :

(4)  The maximum applied dlsplacement is calculated by i 1ncreas1ng the applied displacement until the - -
total strain limit listed in note (1) above is reached. The maximum displacement under tensile -
loads in indeterminate but has been listed as equal to the dlsplacement under maximuin -
compressmn based on observed behavior.

14
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The axial compressive stiffness is as listed in Table 3-8.

The wind load displacement is based on an assumption that the shear modulus for strains.less than . -
73% 18 1. 5 times the shear modulus at strains of 50% or higher. This provides an effective stiffness .

. ofl 5x3.86= 5 .79 kip/in and a dlsplacemen‘c of 10.4 / S. 79 = 1.86” under the 10.4 kip wmd load,

The effective stiffness of the natural rubber material is assumed constant between shear strain levels : . .
of 75% (at DD) and 132% (at DM) and so the CffCCthC stiffness is the same at both d1splacements T

}_cawta’uon l11mt calculated as noted in (3) above.

"(8‘) ’ vThe maximum tension force under Test No. 19 is estimated to be approximately 200 l<1ps the :

A Table 5-1 Load and Dlsplacement Capac1ty of Isolator '

6 APPENDIX B FORMS

' ’Notes to Appendu B Forms:

Note | Specification Capacity | Comment
Sl Ce C Value '
Total Strain in Elastomer - ) ;
LT loads (D +1L). : - 0.43 2.17 F.S.5.05
ST foads (1.2D+L +E). . 3.92 - 6.50 FS.1.66 -
Vertical Load on Isolator .. - = -| (2) . T
LT loads (D+L) . . 785 kip 3910 kip | Capacity at zero™ -
ST lOads (1.2D +L+E). - 930 kip 1910 kip | displacement ' .
; ' o Capacity at 26” d1splacement
- ,Tenswn on Isolator 1- (3.1 - -50 kip 204kip |F.S.408 L
Total Maximum stplacement ROE 26.0” - 306”7 Capacity at-930 kip load
(TM) . ' , ' 30.6” Capacity at -50 kip load
Axial Compressive Stiffness (%) > 9,000 9,100 L
, ) kips/in kip/in
Deflection under 10.4 kip wind - 6) <2.207 1.84”
load '
Effective Stiffness at DD (13.0”) | (7) | = 3.80 3.86
Effective Stiffness at DM (22.90”) ' 3.80 3.86 : —
Tension force Test No. 19 (2.E.F) (8) <-200 kip -204 kip | Estimated cavitation limit - -

[l] Individual isolator properties list miaximum dlsplacement at ST load and maximum load capamty at

TM displacement. -

[2] " EBffective s‘affness avelage values are For the bearings as deswned “The effective stiffness of the ..

natural rubber material s assumed constant between shiéar strain levels of 75% (4t DD) and 132%
. '(at DM) and so the effective stiffness is the same at both displacements. It is assumed that
T vmaxunum and mmlmum values w1ll be w1tl11n spec1ﬁcat1on lumts e
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(5]

The tension axial stiffness is indeterminate from theory. Empirically, the stiffness is based on 157
rubber tensile strain at failure = 0.15 x 17.362” rubber thickness = 2.60” at failure. Stiffness is the

failure load of 204 kips divided by 2 60”

The bearings are linear elastic and so the bilinear model uses equal initial and yield stiffness,

- INDIVIDUAL ISOLATOR DESIGN PROPERTIES - -

| . Displacement (inches) -

Maximum-Allowable | N A
Vertical Loads . @DD _ @DM

" Effective Stiffaess (Kips/in)

DD 1D | DM | T™

LT

ST

AL | Min | Target | Max | Min | Target

T - 13067 -

3910 ¢

19101

- |323] 386 |437]323] 3.86

. ISOLATION SYSTEM DESIGN PROPERTIES .

Effective Stiffness (Kips/in)

Aggregate effective stiffness at DD | Aggregate effective stiffness at DM

. Min ...

‘Target

Min |  Target. Max

_100

120

. 135

~100 -] 120 135

437 )

Direct. Net Tension.
Force Capacity "

Tension Dlsplacement

Late;rai D_eﬂec‘ti_on at | Minimum Compression- | = .
|.at Tension Capacity Load 11 kips Lateral Load | Stiffness of Isolator (kips/in) | -

.| Without Failure (klps) (ins) and Stiffness (k/in) - R N
' 204 kips 2.60” at Failure o 1,807 . 9,100
3 : K = 78kip/in ’

" BLLINEAR MODEL OF ISOLATOR FOR COMPUTER ANALYSIS

PROPERTIES AT DD = 13.0 INCHES

Initial Stiffness, - Yield Force, Fy Yield Yielded Stiffness Max. Force at’

K1 (kips/in) (kips) Displacement, Dy K2 (kips/in) Max. Disp. Fmax
(i) (iips) _

Min | Avg | Max | Min | Avg | Max | Min | Avg | Max | Min | Avg | Max | Min | Avg | Max
323 |3.86|437 ] - - - - - - | 3.23]386|4.37]42.0] 502
PROPERTIES AT DM =22 9 INCHES

Initial Stiffness, Yield = | Yielded Stiffness | Max. Force at Max.

K1 (kips/m)"~

Yield Force, Fy
' (klpS)

Dlsplacement Dy - K2 (kips/in)
~ (kips) - o

. Disp. Fumax (kips) | .

Min

Avg Max:'} Miﬁ Avg Max-'

Min

CAvg "Ma'x' Min | Avg | Max | Min_

| Avg

Wi L ..

323

884

000]

3.86 | 437 [ = |-
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