Appendix C

SUPPORTING DOCUMENTS FOR CHAPTER 4

This appendix contains the supporting documents that are referenced in Chapter 4 of this report. All of
the documents contained in this appendix are reproduced with permission of The Port Authority of
New York and New Jersey. Table C-1 contains a summary of supporting documents and their location

within this appendix. The footnote numbers given in the table correspond to those in Chapter 4.

Table C-1. Supporting documents for Chapter 4.

Footnote
Number Document Title Page(s)
1 Memorandum of Understanding Between the New York City 216
Department of Buildings and the PANYNJ, 1993
2 Supplement to Memorandum of Understanding Between the New 221
York City Department of Buildings and the PANYNJ, 1995
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THE PORT AUTHORITY OF MY & RNY oo York. New Yore e

Law Depanment

Jellrey S. Green

General Counsel
November 5, 1993 Lawrence S. Halfrichler, Chie!

Finance Division

(212) 435-6220

(201) 961-6600 x6220

THE PORT AUTHORITY OF N.Y. g N.J

Charles G. Sturcken, Deputy General Counsel TENANT CONSTRUCTION REVIEW ynIT |
The New York City RECEIVED
Department of Buildings - Executive Offices _
60 Hudson Street NOv O @ 1993
14th Floor .
New York, New York NOTED___

REFERRED TO :

Dear Mr. Sturcken:

Enclosed please find a fully executed original of the Memorandum
of Understanding between -the Port Authority and the New York City
Department of Buildings. .

For your information, the gubernatorial review period for the

. enclosed agreement will end at midnight Wednesday, November 17, 1993. It
has been a pleasure working with you on this matter.

Very truly yours,

Walter M. Frank

Deputy Chief, Finance Division

Law Department
Enclosures
cc: Wiliom H. Goldstein, Deputy Executive Director. Capital Proarams
bee: JS. Green, PS. Cooper (51N), A.A. DiNome (68S), E.J. Fasullo (725).

LS. Hofrichter, F.J. Lombardi (72S), C.J. Maikish (35E), A.J. Raiola,
S.T. Van de Walle
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MEMORANDUM OF UNDERSTANDING BETWEEN THE NEW YORK CITY DEPARTMENT
OF BUILDINGS AND THE PORT AUTHORITY OF NEW YORK AND NEW JERSEY

This Memorandum shall govern the relationship between the New
York City Department of Buildings (the 'Department’) and the Port Authority of
New York and New Jersey (the ‘Port Authority®), both parties entering into this
agreement with the intention to establish procedures to be followed by the
Port Authority for any building construction project (‘Project®), to be undertaken
by the Port Authority or any of its tenants at buildings owned or operated by
the Port Authority and located in the City of New York (the “City), to assure
conformance of Projects at such buildings with the standards set forth in the
New York City Building Code (the *Code®). :

While the facilities of the Port Authority, an agency of the States
of New York and New Jersey, are not technically subject to the requirements
of local building codes, the long-standing policy of the Port Authority has been
to assure that its facilities meet and, where appropriate, exceed Code
requirements.

The purpose of this Memorandum is not only to restate that long-
standing policy as part of an understanding with the -City but.to provide
specific commitments fo the Department, as the agency of the City responsible
for assuring compliance with the Code, regarding procedures to be undertaken
by the Port Authority for any Project at its facilities in the City fo assure that the
buildings owned or operated by the -Port Aufhonty within the City are in
conformance with the Building Standards contained in the Code. -

Accordingly, the Department and the Port Authority hereby agree
as follows:

1. Port Authority Review. To assure conformance with the building
standards set forth in the Code at the time of the design and construction of
any Project, the Port Authority shall, in the case of each Project, thoroughly
review and examine all plans in'connection with such Project for conformance
-with the building standards set forth in the Code. Plans prepared for Projects

- to be undertaken by Port Authority tenants shall be prepared and sealed by
a New York State licensed professional engineer or architect retained or
employed by tenant; plans prepared for Projects to be undertaken by the
Port Authority shall be prepared by a New York State licensed professional
engineer or architect employed or retained by the Port Authority. The Port-
Authority’s examination of plans shall be conducted by New York State
licensed architects and engineers retained or employed by the Port Authority.
The Port Authority engineer or architect approving the plans for any Project
from the standpoint of Code conformance shall be a New York State licensed
architect or engineer who shall not have assisted in the actual preparation of
such plans.

2. Project File, The Port Authority shall maintain a file (the Project
File*) for each Project which file shall at all times contain the most recently

1
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prepared drawings, plans and any other documents required in -connection
with the review of the Project from the standpoint of Code conformance. In
the case of any Project being effectuated by a tenant of the Port Authority
(a ‘Tenant Project®) such file shall also include the Tenant Alteration Application
prepared by the Tenant. In the case of any project administered by a line
department of the Port Authority, such file shall include any construction
application prepared in connection with such Project. ' The Line Depadments
of the Port Authority are currently its Worldd Trade, Aviation, Interstate
Transportation, Port, and Regional Development Departments.

3. Project Certification. For each Tenant Project, the Port Authority
shall require the Tenant fo obtain the certification of a New York State licensed
architect or engineer that such Project was constructed in accordance with
the approved plans and specifications for such Project. For any Project
effectuated by the Port Authority, the Chief Engineer or his successor in duties
shall certify that the Project was constructed in accordance with the approved
plans and specifications for the Project. Certifications for each Project shall be
maintained in the Project File.

4. Copies of Project File. The Department:may at any time
request the Port Authority to provide it with a copy of any Project File and the
Port Authority shall-promptly provide a copy of the Project File to it.

5. Varances. The Port Authority shall promptly advise the
Department of any Project approved by the Chief Engineer of the Port
Authority which ‘involves, in the judgment of the Chief Engineer of the Port
Authority or his successor in duties, a variance from the clear requirements of
the Code. In the event that the Department disagrees with the manner in
which questions of Code conformance have been or are proposed to be
dealt with in connection with such Project, it may so advise the Authority. The
Port Authority shall seek expeditiously to resolve the matter. Any matter of
Code conformance in connection with such Project which the Department
believes involves an unacceptable variance from the requirements of the
Code shall be subject to the further review of the Port Authority Board of
Commissioners. The Commissioners shall be advised of the Department’s views
on the matter.

_ 6. Inspections and Surveys. The Port Authority shall continue to
conduct or cause to be conducted all building inspections, during both
construction and post-construction periods, required under .the - Code. In
addition, the Port Authority will continue to perform structural integrity
inspections on a cyclical basis for all of its structures located in the City.

7. Port Authority Responsibility. As indicated above, the purpose
of this Agreement is fo set forth certain basic understandings between the
Department and the Port Authority. It is understood, however, that the Port
Authority with its tenants shall continue to bear the responsibility for life safety
in buildings at ifs facilities and nothing in this Agreement is infended to impose
any obligations of inspection or review on the Department. The Department
shall refer back to the Chief Engineer .of the Port Authority any requests for

2
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information or interpretation which it may receive from tenants of the Port
Authority with respect to any Project.

8. No Personal Liagbility. No Commissioner, officer, agent or
employee of the Port Authority or the Department shall be held personally
liable under any provision of this Agreement or because of its execution or
aftempted execution or because of any breach or alleged breach thereof.

IN WITNESS WHEREOF, the parties herefo have caused this
instrument to be signed, sealed and attested.

ATIEST: THE PORT AUTHORITY OF NEW YORK
AND NEW JERSEY

(Phlecoe — oy ol S

Secretfary Stanley Brezenoff
Executive Director

DATE: !,;/\5/ 1>

ATIEST: THE NEW YORK CITY DEPARTMENT
BUILDINGS

By:

~ & Stewdrt D. O*Brien
Acting Commissioner

Noury Pyt nslf-,“azsss
°““'L'°“ ‘T““ﬁ.ﬁm:ﬂ ‘
Commission Expires /-—-\
DATE: /o, ?-3 \f
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THEWORT AUTHORITY OF NEW YORK AND NEW JERSEY  Memorandum__

Commercial Litigation Division (68E) Chicf "> s Office
118 all 2 02

TO: Lysa Meduri, Acting Secretary O Hesd bz e

FROM: Walter M. Frank g::rr—-.r "l i '.‘i-‘-=~"=

DATE: October 16, 1995 B your i

SUBJECT: Transmittal of Letter Agreement - NYC Department of Bifildings —

Copy to: J. Green, N. Chanfrau, P. Cooper, W. Goldstein, H. Henschel, F. Lombardi

Transmitted for the official records of the Port Authority is a Letter Agreement.
between the Port Authority and the New York City Department of Buildings providing for a
change to the recent Supplement to the Basic Memorandum of Understanding between the
Department and the Port Authority in connection with the Port Authority's Tenant Self-
Certification Program at the World Trade Center.

L —

Walter M. Frank

Deputy Chief

Commercial Litigation Division
WMF:gk
Encl.
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2 On Tr
YHE PORT AUTHORITY OG Y& MY - Nework NY. 10066
William H. Goldslein
September 1 5'. 1995 Deputy Execulive Direclon

Capilal Programs
(212) 435-8415
(201) 961-6000 x8415

Honorable Joel A. Miele, St., Commissioner
Department of Buildings

Clty of New York ’

60 Hudson Street

New York, New York 10013

Dear Commissioner Miele:

As you know, the Port Authority of New York and New Jersey (the ‘Port
Authority”) and the New York Clty Department of Bulidings (the *Department”) recentty
executed a supplement (the ‘Supplement?) to the Memorandum of Understanding
between the Department and the Port Authority to provide that the Port Authordty’s
tenant at the Word Trade Center could, In lleu of any review by the Port Authoxity,
use New York State licensed architects or engineers meeting qualifications to be
established by the Port Authorty to: (A) prepare and review such tenant’s plans for
the construction of any project and certify that such plans conform with the bullding
standards set forth In the New York Clty Bullding Code and (B) certify that such project
has been constructed In accordance with the approved pians and specifications for
such project.

As you also know, the Supplement provides that the person or fim

performing the review and certification described in (A) above shall not be the same

of fim providing the certification descrdbed In (B) above. A copy of the
Supplement k& attached.

This letter will-confim the agreement of the Port Authodty and the
Department that, notwithstanding the last sentence of paragraph 1 of the Supplement,
a single licensed consuttant may make both certifications described In (A) and (B) of
such paragraph, except where the atteration would change the character of the
occupancy group under paragraph 27-237 of the New York Clty Bullding Code which
would -have been applicable to such space had such space been located In a
privately owned bullding. ' -

If the foregolng meets with your approval, please be good enough to
sign this letter on behalf of the Department where Indicated below and retum one of
the orginals to me. In light of the fact that three odginals of the Supplement were
fumished to the Department, we have, for your record purposes, executed In total four
originals of this letter. )

Tt s

Willlom H. Goldstein
Deputy Executtve Director
Caopital Programs

THE NEW YORK CITY DEPARTMEYT OF BUILDINGS

AGREED

BY:

@ Commissioner —
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SUPPLEMENT TO MEMORANDUM OF UNDERSTANDING
BETWEEN THE NEW YORK CITY DEPARTMENT OF
BUILDINGS AND THE PORT AUTHORITY OF NEW

YORK AND NEW JERSEY

In November, 1993 the New York City Department of Buildings. (the
‘Department’) and the Port Authority of New York and New Jersey (the ‘Port
Authordty') entered into the aftached Memorandum of Understanding (the
‘Memorandum®) establishing certain procedures for the purpose of helping to
assure conformance of construction projects to be undertaken at bulldings
owned or operated by the Port Authority in New York Clty with the standards
set forth In the New York 'City Building Code. :

Recently, the Department Implemented Its own optional plan.
review system providing for professional certifications of applicatlons and plans
and subsequent consfruction work falling under fts jurisdiction.

The purpose of this Supplement to the Memorandum Is to provide
under the Memorandum for the adoption by the Pot Authority of a procedure
under which any Port Authority tenants at the Wordd Trade Center may utlize
New York State licensed architects or engineers fo cerify. In lleu of any review
by the Port Authodty, that ©® the tenant’s construction plans are in
conformance with the standards set forthr in the New York City Bullding Code,
and () construction has been performed in accordance with such plans, It
belng understood that the persons making the cerifications descrbed In (i)
and @0 shall not be the same.

Accordingly, the Department and the Port Authordty hereby agree
that the Memorandum Is amended as follows:

1. Professional_Ceriification. Notwithstanding anything to the
contrary In the Memorandum, the Post Authority may, in keu of any reviews or
cettifications by the Port Authority provided for-in the Memorandum, provide
procedures pursuant to which lts tenants af the World Trade Center may utilize
New York State licensed architects or engineers meeting qualifications to be
established by the Port Authority to (A) prepare and review such tenant’s plans
for the construction of any project and certify that such plans conform with the
bullding standards set forth in the New York City Building Code and (B) certify
that such project has been constructed in_accordance with the approved
plans and specifications for such project. ‘The pemson of fim performing the
review and certification described in (A) above shall not be the same person
or fim providing the certification described in (8) above.

2. Other Provisions. Except as provided herein, all the terms and
conditions of the Memorandum shall remain in full force and effect.

3. No Personal Uability. No Commissioner, officer, agent or
employee of the Port Authordty or the Department shall be held personally
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llable under any prothon of this Supplement or because of ifs execution or
ottempted execution or because of any breach or alleged breach thereof.

IN WITNESS WHEREOF, the parties hereto have caused this
Instrument to be signed, sealed and attested.

ATTEST: THE PORT AUTHORITY OF NEW YORK AND

NEW JERSEY
w 7 i Eep(tive Dicector
~

DATE; K’I/L% r/ q5

WITNESS: FRANK M. SCHWARTZ THE NEW YORK CNY DEPARTMENT OF

Notary Public, State of Naw Yok
: No. 41-4632586 BUILDINGS

Qualified in Queens Couaty
Commisclon Expltes JaR.31.19

> - By: ;
Commissiongt

DATE: ¢)1/75”
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Appendix D
SUPPORTING DOCUMENTS FOR CHAPTER 5

This appendix contains the supporting documents that are referenced in Chapter 5 of this report. All of

the documents contained in this appendix are reproduced with permission of the The Port Authority of

New York and New Jersey. Table D-1 contains a summary of supporting documents and their location
within this appendix. The footnote numbers given in the table correspond to those in Chapter 5.

Table D-1. Supporting documents for Chapter 5.

Footnote
Number Document Title Page(s)
Section 5.3 — Damping Units
2 Letter dated July 16, 1964 from Alan G. Davenport of WSHJ to Carl A. 226
Dahlquist of 3M (WTCI-450-L)
3 Letter dated November 23, 1964 from Richard D. Steyert of WSHJ to Carl 227
A. Dahlquist of 3M (WTCI-450-L)
5 Internal correspondence dated February 1966 by Richard D. Steyert of 231
WSHJ (WTCI-450-L)
7 Letter dated October 31, 1966 from Don Caldwell of 3M to James White of 232
WSHJ (WTCI-501-L)
8 Letter dated October 30, 1967 and enclosure from Leslie E. Robertson of 240
SHCR to John H. Kyle (Chief Engineer), PONYA (WTCI-501-L)
10 Letter dated April 4, 1969 from Leslie E. Robertson of SHCR to Malcolm 248
P. Levy of PONYA (WTCI-501-L)
11 “Specification for Viscoelastic Damping Units” dated October 6, 1969 252
(PONYA 1969) (WTCI-501-L)
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WORTHINGTON, 8KILLING, HELLE & JACKSON

_')Conmfll’rrg Civil and Strnctural Enginvers © 154G S8 nadvington Bllz., Sranle, Wash. 98101+ Ma, 3-7223

ol

iHarold L. Worthington * Johu B, Skilling * Helge | 1Helle Joseph 1. Jackson + Jolm V. Christiansen
-July 16, 1964

‘Mr. Bari Daniguist

3-M Sompaay .

Mionosota Mining and Manufacturing Company
2501 Hudson Road

Mlinsapolis, Minm,
Reference: Viscoelastic Damplng Mitterial
Dear Mr, Dahlquist:

We have an {mportant requirement for a viscoelastic material suitable for
damping low frequoncy mechanical vibrations. It is proposed that this mater-
ial shall be used in a sandwich botween two surfacus and the load will be
applied to the damping material by shoar. The frequency of vibration is in
range 0.1 - 1.0 cycles per second. The oporational temperature range will
be 0° F - 80° F. & will bave a chemical and mechanical atability such that
its action is unimpaired over the course of many years.

Wo would be grateful if you could suggest what range of matorials might be
available for such a purpose, their approximate cost and all their pertinent

mechanical properties. We have a hunch that an-asphaltic or rubber based
material might be suiltable.

We require to know the storage and loss moduli (e.f, p. 36-18 of “Shock and
Vibration Handbook" by Harris and Crede, McGraw- Hill, 1959) over the above
operating tomperatures and frequencies, _*We are looking for a materlal with
a loss modulus probably of the ordor of lo™ 1b/aq. in.) We would also like to
know the chemical composition of the material and i{ts melting point.

If the material is adopted it will be used in considerable quantities. We
would be gratefui, therefore, if you would also indicate approximately bulk
costs and availability. Your early reply to this inquiry will be appreciated,

Yours very truly,

Alsz ©&. Davenport Ph.D,

FRANR HOELTRRMOFF
AGD:'b ROBRERY ¥, LAVIEWN

Y. A, MNisaDenY

A TON aY AND oF ARG

or AL BROyryme
. A
LY
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WORTHINGTON, SKILLING, HELLE & JACKSON
Consulting Civil and Structural Engineers + 230 Park Avenue, New Yerk, N. Y. 10017 + Mu. 9-8874

Harold L. Worthingion = lahs B, Skilling « Heige J. Helle * Joseph F. Jackson « John V. Christiansen + Leslie E. Robertion

November 23, 1964

Nr..0 A, Ganiquist
Minnesota Mining and Manufacturing Company
2501 Hudson Road

HinoHnpeliix, Hinnosols
Poipvans=:  Viscoalastic Dsmmping Matarial

Dear Mr. Dahlquist:

Thank you for the information which you provided during our phone conver=
sation of November 11. We have enclosed a sheet which lists the types of
viscoslastic damping materials and the propertips desired. We hLave also

enclosed a sheet which reviews the propt; the #466 Transfer Tapc.

We would greatly appraciate any whigh you would be able to
provide on other materials ugoed @ Hinnesota Mining and Manu-
facturing Company., Such ifformarien 25093 be appreciated at your earliest
convenience. e

Sincerely yours,

WORTHINGTON, SKILLING, HELLE & JACKSON

Richard D. Stoyert

ec: Mr, Caldwell

RDS:cd

P.B. A. FOSTER
FRAMK HOELTERHOFPF
ROBEFT K. LEVIFN
V.A, PRIBADBKY
KENT R. ROGERS
CHARLES SANDUEKRY
WiLLIAM D, WARD
E.d, whHITE, JR,
LORERTS L. WiDing

iK.ATTLE OFFICE Y"040 WAJLHINGTON BUILDING, BEATTLE, WABSHINGTON P#RiID1
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WORTHINGTON, SKILLING, HELLE & JACKSON

Consulting Civil and Structural Engincers *

Material:

Praducar:

Coat:

Additional
Proparcies:

#466 Transfer Tapa
issota Mining and Manufacturing Csspany

o, from 200 to 300

from 1.2 to 1.)

t = ,0015 in.

Max S 20

§1.52 to sz.oolqu\(

Bonds to steil ood, or concrete
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Gl To  Mn T I 7
Grtm . Offuine 700 Grmid dem. J g peld b ol
RTHINGTON, SKILLIN®, MELLE & JACKSON
Consuliing Civil and Structural Engincers * 230 Park Avenus, New York, N. Y. 10017 + Mu. 98874

Physd & Mechan o 8 e - ia .
1, Type A. Easec of placement into void either by pouring or pumping

under PTressure anay OoT heat ana Caplbl.e or oonu:.ns to Ccﬂcfﬂtﬂ.
steel or wood.

Type B. Available in sheets.

?. A high degree of durability and stability under normal operating

conditions _for._axtended periods. (It 4{s possible that the containing
space can be sealed.hermetically.)

3. Non-combustible.

1. Loss of modulus in shear, G * - 10>
Loss factor » B = Gy/Gy
for temperature range 30° - 30“ F.
vibration frequency .1 -.1.0 cycles/secona.

2. Stress or strain or fatigue limitations.

3. Cost. M ? II . ; .

Note: Quantities to be used 1,000 ¢. £.!
plus or minus by a factor of 10. !

A ppervtis o= H Gee T/LM._/A-\
Fressire ﬁb-mautr" "‘j;*’f Covibaik

W
03 L rell
III': T}imuarﬂf"‘
|
G- A0 ' @ %0° G‘a‘;blg\oov'ﬁOo
_ﬁ',w."M._ " =

1,'.7/_ L5 .
0‘7, ) Iw’"fo_ﬁ'(.i.ﬂ_‘,{&*
AL /2 '.a} ,U)LQ_

] _g,' z‘_
- e lq \ 4 - j j‘v’i
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'ua'miuﬁ'rnu. SXILLING) &
' nerek & Jackson | THE WORLD TRADE CENTER xin 738% 80rmonity  |oate Z .66 i
EMERY ROTH & SONS (PREPARED BY B35 S

MINORU YAMABAK! & ARIOC,
MINORU YAMASARY, AREMITELT MCHARD ROTH, ARCHITECY |APPROVED

iwil & Strectural Engineers

REVIEW QF STATYS @F LAMPIMG HORK
RowmvE B Y R, _STEYERT . ... . 22 _—

Work done prior To Mv, ‘€5

Wel ordersd and Filed

-‘Jf-';""f A fa.b’.f‘?]_viﬂ'r Po bbv S

Mt yei  ordercd

of in teres i

Mey colcelatsons
v;D]4o o QDIM and E?-DI";'?

On truss
Note. Afi‘oa;& /! Aave cross chechked +his work
.su?c{:cmnz‘{y e feel 1T 1s consssTent with
the  assumplions made, these Fow pages should
ba :qrcfa//)f checkeod and vndler stoocd by Jemeone
else, The work 13 of a xmph paters, ot javelving 1k
computer.
wbD
On colvmn “«?.,D/es to e !‘?9

Mote: /| haye checkeod This waork, bit nor extensively.

There G‘PP\:OF"S T ke q JJSt’-rc’pcﬁcy betiween
Dick Taylor's work ard my work 1n this area. The
work s of =« ‘Simple natvre | not nvolving The

compuier,
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ACTON, SKILLING, 3 Shast
‘ﬁ.’s‘.zuic:wn THE WORLD TRADE CENTER nta 738% 20swomyy  |oate X, 66 Ne.
3 MINORU YAMASAK! & ASSOC. EMERY ROTN & 30N |PAVPARED BY RDS

AR S s"mp.l Ehﬂlmﬂ SINORY TAMABARYL, ANCWITECT MiCwARD BOTH, AncuiTECY (APPROVED

Com toct with 3M-Company

There Aas éeen & /oaa series of calls over 4 post
manths., ConTacl has been w;th Don Caidwedl =ud
Alex Donaldson. There 1s a “ile of nates am These
conversations. Dick Toylor has been ,n on all recent

conversaTicaz. The wcreral sTaltus s vhe -klk.wa,.'

Initial Tesls Fr zelection of wvisco-cL2%ic wmaiveric!

hare e T pr e S TS The ."'!:!?"_ra../: Tentalive/y selocred
has G'= 445psi, 7iz .33 @ T=10z2e, @ 215,
)'n:?"n‘( cesT @sTjmates were ma/& and re v;:,.{. /n;f;q;}}'
tross damper oniT was P75, qnd cokmmp Aemper Y6L. As
rerised, Truss damper is P65, and <olvmn damper A5s,

Te:?m, df an asscmb!ea/ TEvss rj{qrnftﬂ’ v T éw: éaen
completed an resolts agrec with 7ieor= tieal Beedictions.
My should Aow review ouvr

design ot the damper vmiT ond forward thes Aesign To
3=-M. 3HM s nnrwd:& -uvufm; a jc-av‘ta/ ou the colemn
damping system. AT presedt They are P 17 the @ir abedt
e¥r ntenTions, Téey alse are yw‘rc anxjovs To yef’ vajd's?"dmf
From ¢3 on a Testing Program for the colvia omit, !
shosld 1hink a visi¥ Trom ovr office warid be Aolpful 7o
faci/itate an e-rc-itanje o f infrmation and To maeintarn

3-M interesT in the project.

3M s 1arerested tn a falizue sTeely of rhe olamper
vnit  ro be done by an indepanclonr laboratery, The cost
Aray b o few 7Thevsano! oAtllers, Why ewssemes thege
cests mest be clars Fiod .
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=m
Siks
oY
CENERAL OFFICES « 2501 HUDSON ROAD = ST. PAUL, MINNESOTA 55119 « T11. 733-1110

Industrial Tape Division

October 31, 1966

Mr, James White

Worthington, Skilling, Helle & Jackson
230 Park Avenue

New York, New York 10017

Dear Jim:

The paragraphs below contain our proposal for the qualification
section of the specification, a revised Acceptance Teating and Sanpl-
ing Plan and a section on the burning and melting of the visco-elastic
material. In addition, confirming our telephone conversation of 10/4,
we agre=2 to loosen the location tolerance of the four corner holes in
the T-Sections from 2 1/64" to t 1/32"., Ou: Sngineering Department is
producing revised drawings which will be sent to you when compléete.

Substitute the following paragraphs for section three entitled
"Qualification of Danpers™ that was contained in the rough spacirica-
tion outline given you at the time of your visis:

A damper may be qualified by presentation of data gathered from
tests of at least one damping unit. The teats must be conducted ac-
soxding to the follewing procedure and m2at the requirements listed
in this specification. Report the values iu secticsns 2, 10, 11 and
14

MINNESOTA MINING AND MANUFACTURING COMPANY
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QUALIFICATION TRS1ING PROCEDURE

1. Clasp sn assembled full scale dwmper in the Jaws of the Instron,

2. Bolt the micrametar head to one of the Te-sections of the damper
wsing previously drilled holes. Bolt the arm holding the ex-
tensometer to the bar. (See attached sketch)

3. Connect the output of the extensometer to the chart regorder.

4. Record the displacement and force in one side of the damper (the
two sides are assumed identical) alternately in compression and
ienaion far one complete cycle, The Inatron is reversed at the
pre-salected displacemsnt of ,020" both in coapression and tension.
A typical hystaresis loop is shown on the bottom of this page.

; LBS./.020° EXTENS O
/f A+BOUNDED AREA of
/ HYSTEPESIS LOOP,IN-%

J / d: EXTENSION, IN,

! s FeDAMPMER STIFENESS
| — /]
|

‘r.__-;.- S
|

d

TATHICKNESS VISCO-
ELASTIC MATL N,

/ ! A=z AREA VISCO-
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S.

6.

7.

10.
11.

12.

13,

14,

NIST NCSTAR 1-1A, WTC Investigation

Measure the bounded area of the loovn, Calculate the strain, 5 °
and volune, V, in the visco=elastic layers.

Calculate G" froa the equation G" = _A
TCo V
Calculate G* from the equation G* _F__
a
-
4
t

Calculate G' from the equation (G')z = ((‘i')2 - {G")2
Calculate loss tangent, tan § , from the equation.

tan § = _G"

Gt
Record the value F taken from the chart recorder.

Run at least 100 successive cyclas of the hysteresis loop test at
a displacement amplitude of 0.,020", Calculate the 1oss modulus,
G", as shown above, for the first and the last cycles. <Jlalculate
the percent change of the last cycle from the first.

Place an nssembled damper in the jaws of a Baldwin test machine
(of at least 60,000 pounds capacity in tension and/or compression)
with the bar end extending downward.

Record the force neceassary to cause shear rupture of the visco-

elastic bondnd area when a compressive load is applied axially
to the ends ol the damper unit,

Calculate the ultimate shear sirengiu of ths unit %y Aividina the

- -

total force exerted by the area of the visco-elastic material."
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Substitute the following under the section entitled "Acceptance
Testing and Sampling Plan",

ACCEPTANCE TESTING & SAMPLING PLAN:

"The plan asswres that dampers having average loss tangent, stiffness,
fatigue resistance and ultimate shear strength values less than the
guaranteed ninimuns will not he accepted more than 5% of the tine,

Lot: A lot shall consist of all daapers sade from the same lot of
visco~elastic material by the same process and to be submit<ed for
acceptance testing at one time.

Sanpling: Dampers shall be selected at random from each lot at the
rate of one per day for loss factor, stiffness and ultimate shear

strength determinations and at the rate of vne per lot for fatigue
reaistance,

If the quality level of dampers is consistently high, the sampling
rate may be reduced upon presentation of proof that such reduced rate

offers at least the samo quality assurance and upon approval of the
engineer.

Acceptance: After the sanple dampers have been tested in accordance
with all procedures listed in the Qualification section and have passed
the requirenents listed in the Doouaentation of Performance saction of

the specification, the lot is deemed to have been accepted by the con-
tractor.

If the acceptance test data differs frou the qualification test data
because of the reclatively saall number of tests used for qualification,
the engineer may change the acceptance requirements or grant a waiver
if in his judgment the dampers are still suitable for their intended
purpose.

In the event a lot is rejected, the following procedure will be follow-
ad:

1. Take an additional sample from the lot composed of dampers chosen
at random at the rate of one from each days production (one per lot
for fatigue resistance).

2. If the cumulative average of the first and second samples are equal
to or below the control limit for the combined sample, take a third
sasple from the 1ot composed of dampers chosen at randoam at the rate
of one from each days production (one per lot for fatigue xesistance),

3. If the cumulative average for samples one, two and three is equal to
or below the control 1limit for the total combined sample, the entire
lot is rejected.®

We estimate that our production will be 80 dampers per day ox 400 damnpers
per normal week, thus, the normal sauple size will be five,

We are submitting t?c attached graph and explanatcry remarks o illustrate
the Acceptance Teasting and Sampling Plan iousl imi ph
to stiffness, ultimate shear s rengthlana fatigas rbslelafctdr oraph applies
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3.

4.

5.

The curve gives average values of 1ots that have been estimated
froa samples of five (chosen at randoa at a rate of one per day)
per lot. We are using average valuss to descride the minimua
quality you can receive in preference to values for single damp-
ers because:

a. The buildings respond to the average damcing of all dampers
acting in concert,

b. The perforaance requirements to insure no single dasper fal.
ling below, for example, a loss tangent of 0.7 are nuch great-
er, This point can easily be seen by referring to the abscissa
showing that at an average loss tangent of the lot equal to 0.7
50% of that lot will be below .7. It would be necessary to have
an average of approximately 1.1 to insure that essentially no
individual dampera are below a loss tangent of 0,7,

It is impossible tc conclude anything about the perfoxrmance of in-
dividual dampers from these curves. This peans that you must accept
the chance that some dampers may be released with very low values,
though the average of the sample will exceed the control limit of
0.81 and the probability of accepting a lot average of .7 is only 5%.

As an exsmple, assume a lot of dampers whose true average loss tangent
is 0.9. This means that 118 produced in thai 1ot would have loss tan-
gents below 0.7. This would be true on all production lots having the
sane estimated average loss tangent, It further means that approxi-
mately S51% of the time these lots will be accepted, You would receive
«91 x 11% or 10 demperxs undur .7 loss tangent,

In a 12¢;, the control limit for the sample of five is .81 based on
laboratory cxperience to date, This can be seen from the 50% probe
ability on the five damper sample curve occurring at a loas tangent
of ,8l1. A 1ot having this average control limit would be rejected,

We feel that the abacissa titled "Percent Below Loss Tangent of 0,7

in Production Lot" is a valuable addition to the araph. It raveala

vur quality variadility (1lab experierce) to you. You can celculate

variability from the operating characteristie eurve accerding tc the
following zothod:

a. Note that the "5% point" (the chosen statistical limit) occurs
at loss tangen: = 0,7,

b, = Note that the control limit equals .81,
c. Then, .81 -~ ,70 = ,11 = 1,645 dg"‘
d. From this o3 = ,067

€. oY %0 {;ﬂ «15

f. For several values of loss tangent calculate loss tangent - ,7.
For example, when loss tangent = .8 me qet .8 =~ .7 o .67

g. Then from a table of normal probabilities, the percent below ,7
is taken, For the above example, this percentage is 25,
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6. The average loss tangeni = experizmcntal dampers testad to date is
1.1. It is obvious that we really have a high confidence of aeeting
the miniaum loss tangent of 0.7. Using the five Jamper sample plan,
the producer's risk point (95% probability of accepting, S% chance
of rejecting unknown to 3M) occurs at a loss tanpcant of ,92. The
conasumer's risk point occurs at a loas tangent of 0.7 (5% chance of
accepting a lot whose true average is below 0.7).

Add secticn nine entitled "Burning, Malting and Toxicity", to the speci-
fication: "The heat of combustion of the visco-elastic material shall
not exceed 8500 calories per gram. Combustion of tha visco-elastic ma-
terial shall not produce gaseous pruducts worse than those from typical
vinyl wire insulation. In the event the tomparature in a fire is short
of that required for combustion, the visco-slastic material shall not
melt and/or drip causing a hazard to fire fighters."

1 am not sure that we gave you the heat of combustion figure for Y-9274,
Meadured on two samples the average was 7,646 calories per gram. While
we expect this to vary socmewhat froa lot to lot and teat to test, the

variation should be very smali. The 8500 figure gives plenty of margin,.

The products of combustion of Y-9274 are similar to those from burning
wood., For example, there is no phosgene as from combustion of vinyl
plastic. The enclosed plece of typical heavy duty wiring coated with
vinyl insulation and the accoupanying piece of our visco-elastic material
wrapped around the bare wire givesa graphic proof that Y-9274 will not cause
a pxobles due to Jdripping. Both were expnsed for fifteen ainutes at 550°F,
You can see that the vinyl coating dripped seriously whereas the Y-9274

showed not the slightest sign of dripping. I would expect that it will
burn before it drips.

In discussing aging let us first separate aging into environmental aging
and chenical stability. We are not concerned with environaental aging
because of the abasence of difficult factors in the buildings. Our ex-
perience with chemical stability of materials in the same polymer family
would indicate an expected danper life of at least ten years and probably
up to ahout twenty years in the absence of environmental factors. 7This
inciudes &ll components of the damping unii. I would sxpsct that over
this pericd of time, the loss factor and stiffness would remain quite
constant. If there is a change we would expect it to bLe in the diree-
tion of increased stiffness and lowered loss factor but where the prod-
uct of loss factor and stiffness would increase, Polymers in the Y-9274
fanily can be compared in aging ability to silicone elastomers, but are
slightly poorer than these rubbers.

I have decided to make thesc bald statements without hedging or qualifica-
tien, but with the firm addition that they in no way constitute a guarantee
and are simply estimates.

Ve}-y truly yours,

s

D, B, Caldwell
Project Enginee:z
Acoustic Products

DEC:dfs
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SKILLING-HELLE-CHRISTIANSEN-ROBERTSON
Consulting Structural and Civil Engincers - 230 Park Avenue, New York, N. Y. J0017 - Mu, 98874

John B. Skilling : Helge |. Helle - John. V. Chnistiansen - Leslie E. Robertson
Ocrober 3D, 19C7 Consultants
Harold L. \Worthington
Joseph F. Jackson

Mr. John M. Kyle

Chiaf Lrgincer

Port of New York Authority
World Trade Center Plamning
11! Eighth Avenua

New York, New York 10011

Rofervnce: The World Trade Caater
Damping Units

Dear Jack:

Enclosed 1g & program outlining a test sericn Do b nas’ o= thoe darmping
units between floor and column elements &f The World Trade Center.

We had hoped that a much more comprehensive program could be developed.
Hovever, test equipacnt specifications have proven to ba a much higher
hurdle than had been expected because of the difficulty in allowing for
reasonable flexibilicty in selacting a laboratory and for contracting for
the work. We have, therefore, deleted this facet of ths program and have

left tho responaibility fo- cutlioing test equipment rasponse and the like
to tho laboratory.

Leokiry back over the history of the dovelopment of these Camping units,
it is apparent that ShCR should have proposed the test series that you
bave requestad. Wz are, then, grateful to you for anticipating this
requirenent an’ Jdirecting our thoughts toward this program.

Very truly yours,

SKILLING~hELLE-CHRISTIANSIN-RORERTSON

Leslie E. Robertson

LER:s

ec: Mr. Malcolm P. Levy WAYNE A. BREWER
P.®, A . FOSBTER
PRANK HOELTRNMOPF
ROREIRT K. LEVIEN
V. A. PRIBADSKY
KENT R, NOGERS
CHARLES SANDUSKY
WILLIAM D. WARD
E. J. wHITE, JN,
LORENTA L. WIDING

SEATTLE OFPFICE: 1840 WALSHINOTON BUILDING, BEATTLE, WARMINGTON Bl

240 NIST NCSTAR 1-1A, WTC Investigation



Supporting Documents for Chapter 5

THE WORLD TRADE CENTER
Report No, DU-2

PROTOTYPE TEST PROGRAM
oF
VISCOELASTIC DAMPING UNITS

October 27, 1967
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PROTOTYPE TEST PROGRAM OF
VISCOELASTIC DAMPING UNITS

I. Introduction

Viscoelastic damping units have been developed for installacion in
the floor system of The World Trade Center towers. The nced for nnﬁ the
theory of the damping units have been covered in a previous report.:
"Wiscoelastic Damping Units" Report No. DU-1 by Skilling-Helle-Christiansen-
.Robertson. Also included in Report No. DU-1 are the results of the‘prototype
testing conducted by Minnesota Mining and Manufacturing Company. Since this
viscoelasti& damping system is certainly one of the few applications evér
made, if not the first, in the field of tall buildings, it is desirable to
have more independent test data on the performance of the damping units. ‘

This report will cover the requirements of the proposed test program.

II. Damping Units

The damping unit consists of two viscoelastic slabs, 4" x 10" x 0.05",
bonded alternately among three steel pieces, as shown in Figure 1. Steel for
the tees shall conform to the requirements of ASTM A36, and steel for the
center plate shall conform to the requirements of ASTM A36 or AISI C1020
(hot rolled). The surfaces of the tees to be bonded shall be machined flat
within 0.005 TIR and the thickness of the flange after machining shall be
0.438" minimum. The viscoelastic siaps shall be of 3M Brand Vibration
Damping Elastomer #Y-9274, produced by Minnesota Mining and Manufacturing
Company. Bonding agents between the steel surface and the viscoelastic

slab shall be selected by Minnesota Mining and Manufacturing Company and

BKILLlNG-HELLI-GHRIH?]ANERN-RO&R.RTB.ON
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shall be identical to the bonding agents to be used in the final production

of the damping units,

The ends of the structural tees shall be connected to the test jig by
two ASTM A490 bolt;, 1" diam., in doubie shear; the other end of the.unit
shall be connected to the test jig by two ASTM A490 bolts, 3/4" diam., in'
double shear. Two hardened washers shall be used with each A490 bolt. All
bolts shall be tightened by the turn-of-nut method. The atruc:urai teces
shall have four assembly bolts, 1/4" diam., conforming to the requirements

of ASTM A307.

The damping unit and its fastencrs will then be identical to the damping
unite to be insgtalled in the buildings, supplied under Contracts WIC-219.00
and WIrC-224.00. For the test specimens described herein, the steel pieces
shall be fabricated by a contractor to be selected by the Port of New York
Authority and fabrication of the damping units shall be done by Minnesota
Mining and Manufacturing Company aftef negotiation carried cut for this work.

The: testing shall be done by a laboratory selected by SHCR and approved by PNYA.

Forty test specimens of the damping units shall be fabricated. Each
specimen shall be marked with the date of fabrication and with a number from
one to forty assigned according to the order in the sequence of final
assembly of the damping units. Thirty specimens shall be selected at
random and shall be tested in the test program to be described in this
report. The remaining ten specimens shall be stored by the Port of New York
Authority at relative humidity of 40%7 * 10X and at ambient temperatures of
75°F & 3°F. These ten stored units will be used for the cvaluation of the
aging effects in a way similar to the guarantee testing of the final pro-

ductit_m units.

BI‘HI.I.-ING—HEL!.B-CHRIBTIANBBN-ROBER?S@N
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III. Honitbring of Fabrication and Testing Operation

All work shall be done under che surveillance of the S-H-C-R Resident
Engineer who will be assigned to the production fabrication and field
installation operations and should be witnessed by one or more representatives
of the Port of New York Authority. A representative of Minnesota Mining and
Manvfacturing Company should be invited to witness the tests. The testing
agency shall submit evidence to and receive approval of Skilling-Helle=-
Christiansen-Robertson for the suitability and accuracy of the testing apparatus
to be used in the performance of the tests and shall submit and certify
laboratory data sheets. The 5-H~C-R Resident Engineer shall prepare

comprehensive report to describe and evaluate all phases of the test program

for the Port of New York Authority.

IV. Test Parameters

For the purpose of evaluating the effectiveness of the damping units,
the following parameters shall be measured: '

1. Absolute dynamic stiffness of the damping units, defined as the
force amplitude required to cause unit sinusoidal displacement
smplitude of the ends of the damping unit,

2. Loss factor of the damping units, defined as the tangent of the
phase angle by which the relative displacement of the ends oé
the damping unit lags benind the applied force in sinusoidal loading.

3, Anmbient temperature and' temperature of the viscoelastic alnb#

4. Temperature changes in the viscoelastic slab vs. cycles of
oscillation during four hundred e&cles at Jonstant amplitudes

of displacement.

BRILLING~HELLE~CHRIBTIANBEN-ROBERTSBON
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5. Maximum diaplacement and ultimate strength of the damping units

in compression.

V. Tests for Dynamic Stiffness and lLoss Factor

1. The ambient temperature and the temperature of the viscoelastic
slabs at the beginning of each test shall be 75°F ¢ 3°F. The
temperature of the viscoelastic material shall be measured by a
thermocouple embedded in an edge of the slab,

2, The ambient relative humidity shall be 40Z * 5%,

3. Each specimen shall be subjected to sinusoidal variation of axial
dieplacement between the two ends of the damping unit. The
frequency of the sine function shall be 0.100 = 0,005 cycles per
second. There shall be no static force bias on the specimen.

Twenty specimens shall be tested at amplitudes of 0.020 inch and
another ten specimens shall be tested at amplitudes of 0.030 inch.
All specimens shall be tested for one hundred and two cycles of
diaplaceﬁent except two specimens as specified in Section V.6 below.

4. TForce-displacement curves of each specimen shall be recorded by an
on-line X~Y plotter for the lst, 2nd, 10th, 20th, 50th, and-the
100th cycles. At the end of the 100th cycle, testing shall be
halted. Testing shall resume when the temperature of the visco-
elastic slab returns to its initial temperature plus or minus 0.2°F.
Force~displacement curves of each specimen shall be recorded for the
101st and 102nd cycles. The time elapsed between the 100th and the
101st cycles shall also be recorded,

5. The ambient temperature and the temperaturc of the viscoelastic slab

BRILLING~-HELLE-CHRIBTIANSEN-ROBERTBON
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6.

shall be recorded for the lst, 10th, 20th, 50th, 100th, and 10lst
cycles for each specimen.

One specimen shall be sclected at random from the specimens to be

tested at 0.020" amplitude and another specimen shall be selected at
random from the specimens to be tested at 0.030" amplitude for extended
testing as follows: Sinusoidal displicement shall continue to be applied
beyond the 102nd cycle until the 500th cycle. Force-displacement curves
as well as the ambient.temperature and the temperature of the visco-
elastic slab shall be recorded for the 200th, 300th, 500th, ﬁnd 500th

cycles.

Tests of Maximum Displacement and Ultimate Strength

1.

2,

3.

The ambient temperature and the temperature of the viscoelastic slabs
at the beéinning of cach test of Section VI shall be 75°F + 3°F,
After testing in accordance with Section V, each specimen shall be
loaded to failure in axial compression at constant displacement

rate of 0.48 inch per minute, The force-~displacement curve shall be
recorded by using an on-line X-Y plotter for each specimen.

The mode of failure of each specimen shall be noted, e.g., shear
failure through bonding agent or shear failure of 3/4" diam. bolt.

Where informative, the failed specimens shall be photographed.

Evaluation of Test Result & Final Report

The prototype damping units shall be considered satisfactory if the

results of the test specimens meet the following requirements:

1.

The mean value of the loss factor of all specimens for the first

cycle shall be at least seven~tenth (0,7).

SRILLING=HELLE-CHRIBTIANSEN~-ROBERTSON
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2. The mean value of the absolute dynamic stiffness of all specimens
for the first cycle shall be at least 400,000 pounds per inch but
less than 800,000 pounds per inch.

3. The standard deviation of the absolute dynamic stiffness of all

specimens for the first cycle shall not exceed:

@) %- EA ~ 60,000 pounds per inch
and (b) 400,000 ~ 3 K, pounds per inch

vhere EA 18 the mean value of absolute dynamic stiffness.

4. The limits set forth in (1), (2) and (3). above shall alse be
applied to the 10l1st cycle.

5. Ultimate strength of the damping units as measured in Section VI
shall have a mean value not less than 48,000 pounds and a standard
deviation not greater than { %- P - 12,000 } pounds, where P is
the mean ultimate strength in pounds.

6. Maximum displacement at ultimate strength as measured in Section VI
shall have a mean value not less than 0.16 inch and a standard

1

deviation not greater than {3- D~ 0.04} inch, where D is the

mean value of the maximum displacement in inch.
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SKILLING, HELLE, CHRISTIANSEN, ROBERTSON
Consulting Structural and Civil Engincers + 230 Park Avenue, New York, N. Y. 10017 - Nu. 9-857+

Jon B. Skilling ) Helge ). Helle - John V', Christiansen . Leslic E. Robertson

Alarager

Wayne A, Diewer

Consultants

Harold .. Worthington

loseph F. Jackson
April 4, 1969

Port of New York Authority
World Trade Center Planning
111 Eighth Avenue

New York, New York 10011

Attention: Mr, M. P, lLevy

Refercence: The World Trade Center
Contract WIC-224.00, 3M
Viscoelastic Damping Units

Gentlemen:

We have reviewed the draft of Contract WIC~224.00, Viscoelastic Damping Units
for North and South Towers, dated November 1, 1968. Our comments on this
draft contract are the subject of this letter.

1. Draft page 3 COMPFENSATION:
The number of damping units to be installed in North and South
Towers is 19,423, exclusive of units required for Acceptance
Tests and Guarantee Tests. The Guarantee Tests require
360 units. The number of units required for Acceptance Tests
is variable and it depends on the quality of the submitted lots
and on the number of days of production. Units which are not
damaged in the Acceptance Tests will be returned to inventory.
However, since it is expected that damping units will be damaged

in the ultimate strength tests, all such specimens should be
discarded.

In order to control the upper limit of the cost of Acceptance
Tests we suggest that the contract include a clause such as,
"Vendor shall not be paid the fecs for acceptance tests
performed on lots which are rejected as a result of the tests.”

FRANK MOLLYERMOCF RICHARD CHAUNER
RODEMT K. LEVIEN P. 8. A. FORTER
RLHT R, ROGERS CERNEST T. LIU

JOBSTELIN HES
CHARLES BANDUSKY V. A. PRIBADRKTY

WiILLIAM D. WARD RITHAND E. Taviow
LORENTS L. WIDING E. J. WHITE, JR.
BEATTLE OF Frice: Iodo WABHINCGTON DUILDING, SEATTLE, WABHIHNHGTOMN sBI1D 1
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SKILLING-HELLE-CHRISTIANSEN-ROBERTSON

Port of New York Authority

=19 = April 4, 1969
Attention: Mr. M. P, levy

2. Draft pape 4 EXTRA MATERIALS AND DELETED MATERIALS:
The .unit price schedule in Section B implies that the
total price of 19,999 units is $653,967.30 whereas the
total price of 20,000 units is $622,000.00. A :schedule of
unit prices for the deleted units would remedy this situation.

3. Draft pages 9, 10, 11, 12:
The dates for the delivery of the components and for the
delivery of the damping units must be corrected.

4. Draft page 18 GUARANTEE BY THE VENDOR:
The number of units in Section C must be made consistent
with the number given in Draft page 3,

5. Draft page A-5 Items to be Excluded from this Contract:
Section 2 should read, "Field bolts in the webs of teces
and field bolts in the ends of 4" x %" nominal bars."

6. Draft page A-9, Section 3.1.4:
Change S for Shear Stress to lower case 6.

7. Draft page A-10:
a. Delete the equation for Fatiguc lLoss in accordance with
the proposed revisions of Section 4.0.

b. Change & for standard deviation to upper case S in order
to agree with Eq. 1.

8. Draft page A-11: N
a. In the first equation for S, X should bhe X,

We would like to recommend the following revisions of Section 4.0, Requirements
and Section 5.0, Quality Assurance. The aims of these provisions are: (1) to
control the dispersion of the Stiffness and of the Ultimate Strength of the
damping units and (2) to include in the Fatigue Test those parameters which

are most pertinent to the system performance of the damping units in the
building.
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SKILLING-HELLE-CHRISTIANSEN-ROBERTSON

Port-of New York Authority
Attention: Mr. M. P. lLevy 3 = April 4, 1969

1. Draft page A-11:
a. Two paragraphs following Eq. 2 shall rcad as follows:
"The Manufacturing Control Limit for the Loss Factor of
an Acceptance lot or of a Guarantec lot shall be calculated
by substituting the value of S from Eq. 2 and the appropriate
value of the t/vi1 from Table Y, in Eq. 1,"

2. Draft page A-11: .

4.1.3 Fatipue Test: The requirements of Loss Factor and
Stiffness in 4,1.1 and 4.1.2 shall also be met for the
100th cycle,

4.1.4 VUltimate Strenpth: The Ultimate Strength shall be at
least 45,000 pounds at 75°F.

3. Draft page A-12:

4.2,2 Stiffness: The average Stiffness at 75°F shall be
greater than (6,000 + 2.0S) but less than (20,000 -~ 2.08)
pounds per 0.020" damper deflection, where S is the
standard deviation of the sample calculated from Eq. 2.

4.2.3 Fatipue Test: The requirements of Loss Factor and
Stiffness in 4.2.1 and 4.2.2 shall also be met for
the 100th cycle.

4.2.4 Ultimate Strength: The average Ultimate Strength at
75°F shall be at least (45,000 + 2.0S) pounds, where
S is the standard deviation of the sample calculated
from Eq; 2. .

4.3.1 Loss Factor: The average loss Factor shall be at least
0.70. :

4.3.2 Stiffness: The average Stiffness at 75°F shall be greater
than (6,000 + 2.0S) but less than (20,000 - 2.0S) pounds
per 0.020" damper deflection, where § is the standard
deviation of the sample calculated from Eq. 2. ’

4.3.3 Fatipue Test: The requirements of Loss Factor and Stiffness
in 4.3.1 and 4,3.2 shall also be met for the 100th eyele.

4.3.4 Ultimate Strength: The average Ultimate Strength at 75°F
shall be at least (45,000 + 2.0S) pounds, where S is the
standard deviatfion of the sample from Eq. 2.

5.2.1 General: After the sampled dampers have been tested in
accordance with Section 5.4 and the requirements given in
Section 4.2 have been met, the lot is deemed to have been
accepted by the Engineer. When a lot has been accepted, the
sampled dampers which are not damaged in the testing for
Loss Factor, Stiffness or Fatigue shall be returned to
regular inventory. Specimens which have been tested for
Ultimate Strength shall be discarded,
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SKILLING -

Port of New York Authority
Attention: Mr. M, P. lLevy

‘C.

10.

HELLE-CHRISTIANSEN-~-ROBERTSON

-4 ~ April 4, 1969

Draft pages A-13 and A-14:
5.2.3 (1) Change "Fatigue Loss" to "Fatigue".
(3) Change "Manufacturing Control Limit for that
test” to "Acceptance Requirements in 4.2".
(5) Change "Manufacturing Control Limit" to "Acceptance
Requirements".
(6) Change “Manufacturiug Control Limit" to "Acceptance
Requirements”.
(9) Change "Manufacturing Control limit" to "Acceptance
Requirements”.

Draft page A~15:

5.3.1 Delete the sentence, "Lots of dampers having average
values of .......,. more than one time in twenty after
three samples." In the last paragraph of 5.3.1 change
"destroyed"” to "damaged",

Draft pages A~16 and A-17:
5.3.3 (1) Change "at the rate of three for each 160 dampers"
to "at the rate of one for each 50 dampers". Change
"Fatigue loss" to "Fatiguc".
(3), (5), (8), (9) cChange "Manufacturing Control Limit"
to "Guarantee Requirements",
5.3.4 Change "prefix" to "suffix".

Draft page A-23:
5.4,5.17°(11),.(12) .- Change .upper casé S.to: lower .casé &.

Draft papes A-24 and A-25:

5.4.5.2 Fatigue: Delcte paragraphs (5) and (6). Add the
following: "(5) Calculate Loss Factor and Stiffness
for the 100th cycle by following the procedures
given in 5.4,5.1,"

Draft page A-25:
5.4,5.3 Ultimate Strength: Revise paragraph (1) to read,
"Follow 5.4.2".

_Draft page A-26:

5.4,5.3 (7) Use these values in calculating the maan and
the standard deviation of the sample,

If you have any question concerning this review, we would be pleased to discuss
the specification with you.

Ver'y truly yours,

SKILLING, HFLLE, CHRISTIANSEN, ROBFRTSON

leslie E. Robertson

wilte
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10/6/69

SPECIFICATION
FOR

VISCOELASTIC DAMPING UNITS

CHAPTER ONE

GENERAL CONDITIONS

0.01 GENERAL

This Specification relates generally to the detailing, furnishing
and application of Viscoelastic materials, bonding adhesive, protective
aprons and 1/4" bolts, shims, spring lock nuts, and washers required to
assemble the Components, furnished by others and machined by the Con~-
tractor, into Damping Units for the Norrh Tawer ¢(TPowzr A} aud the South
Tower (lower B) of the World Trade Center being constructed by the
Authority in the City of New York.

This Specification requires the doing of all things necessary or
proper for or incidental to manufacture of said Damping Units, as shown
on the Contract Drawings in thair present form. In addition, 211 thinse
shown on the Contract Drawings even though not expressly mentioned in
this Specification and all things mentioned in this Specification even
though not shown on the Contract Drawings are required.

In the event that any requirements of the Specification appear to
conflict with the requirements of the Contract Drawings or Contractor's
Shop Drawings, the requirements of the Specification shall prevail.

0.02 WORKMANSHIP AND MATERIALS

Materisls and workmanship shall in every respect be in accordance
with the best modern practice and whenever the Contract Drawings, Speci-
fication or directions of the Engineer admit of a doubt as to what is
permissible or fail to note the quality of any construction, the inter-
pretation which calls for the best quality construction is to be followed.
Materials shall be new materials and may be purchased from any qualified
source, domestic or foreign, provided they meet the Contract requirements.
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In case of discrepancy between a description or requirement in
the Contract Drawings and Specification for any material or equipment
and a catalog number or other designation for the same material or
equipment (even though stated to be acceptable), the description or
requirement shall control.

The right to use all patented material, compositions of matter,
manufactures, apparatus, appliances, processes of manufacture or types
of construction required in connection with this Contract shall be
cbtained by the Contractor without separate or additional compensa-
tion whether the same is patented before, during, or after the par-
formance of the Contract.

0.03 APPROVALS BY ENGINEER

Any approval by the Engineer of any materials, workmanship. plant
equipment, drawings, program, methods of procedure, or of any other
act or thing done or furnished or proposed by the Contracter to be
done or furnished in or in connection with the performance of the
Contract shall be construed merely to mean that at that time the
Engineer knows of no good reason for objecting thereto; and no such
approval shall release the Contracter frem his full respopeitilicy
£or the atiunale and complete performance of the Contract in accor-
dance with all the terms thereof.

0.04 ERRORS AND DISCREPANCIES

I£, in the performsnce of the Contract, the Contractor discovers
any errors or omissions in the Contract Drawings or Specification, or
in the work undertaken and executed by him, he shall immediately notify
the Engineer and the Engineer shall promptly verify the same. If with
the knowledge of such error or omission and prior to the correction
thereof, the Contractor proceeds with any work affected thereby, he
shall do so at his own risk and the work so done shall not be consid-
ered as work done under and in performance of this Contract unless and
until approved and accepted.

0.05 PATENTS

The right to use all patented materials, composition of matter,
manufactures, apparatus, appliances, processes of manufacture, or types
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0.06

0.07

254

of construction as part of the sale shall be obtained by the Vendor
without separate or additional compensation whether the same is
patented before, during, or after the performance of this Contract.

INSPECTIONS

Testing and storage operations in connection with this Contract
shall be at all times and places subject to the inspection of the
Engineer, acting personally or through his Inspectors.

The Contractor, at his own expense, shall furnish such reasonable
facilities and give such assistance for inspection as the Engineer may
direct. The Contractor shall secure for the Engineer and his Inspectors
free accesa to those parts of factories, plants or warehouses in which
such testing and storage operations are conducted and shall give at
least ten days' notice to the Engineer of his intention to commanca
initial acceptance and five year testing and recommencement after any
suspension of testing of more than a week.

NQ CoMPIDEWTIAL DISULUSURES = PROPERTY OF AUTHORITY

The Contractor agrees that all information of any nature whatso-
ever, regardless of the form of the communication, received from the
Contractor (including its officers, agents or employees) by the Authority,
its Commissioners, officers, agents, employees, or consultants, and
notwithstanding any statement therein to the contrary, has not been
given in confidence and may be used or disclosed by or on behalf of the
Authority without liability of any kind except as may arise under letters
patent of the Contractor, if any.

All drawings, data, and other papers of any type whatsoever,
whether in the form of writing, figures or delineations, which are
specifically prepared and required in the performance of this
Contract and submitted to the Authority shall become the property
of the Authority. The Authority shall have the non-exclusive right
to use or permit the use of all such drawings, data and other
papers and any ideas or methods represented thereby for any purpose
shall be deemed to have been given in confidence. Any statement
or legend to the contrary in connection with such drawings, data
or other papers and in conflict with the provisions of this para-
graph shall be void and of no effect.
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0.08 CONTRACT DRAWINGS

The Contract Drawings which accompany and form part of this
Specification are separately numbered and entitled as follows:

DRAWING ORIGINAL REVISED
NUMBER DRAWING TITLE DATE DATE
DA-1 Damping Unit - 9-16-66 8-29-69

Structural Tees

DA=-2 Damping Unit - 9-16-66 8-29-69
Structural Bars

DA-3 Viscoelastic Damping 10-27-67 5~20-69

The Contract Drawings do not show all of the details of the
Materials and are intended oniy to illusiiaiu ilis character and ow-
tent of Materials. Accordingly, they may be supplemented during
the performance of the Contract by the Engineer, or by the Contractor
subject to the approval of the Engineer, to the extent necessary to
further i1llustrate the Materials.

In the event that any requirements of the Contract Drawings con-
flict with the requirements of the Contractor's Shop Drawings, the
requirements of the Shop Drawings shall prevail.

After the Contract has been executed, the Contractor will be
furnished with one set of sepias of the Contract Drawings without
charge.

0.09 PORTION OF MATERIALS SHOWN ON CONTRACT DRAWINGS, TO BE DETAILED,
FURNISHED, MACHINES, ASSEMBLED AND DELIVERED UNDER THIS CONTRACT

A. ITEMS TO BE INCLUDED IN THIS CONTRACT

1. Machining of Components furnished by others consisting
of structural tees and bars.
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3.

B. ITEMS

Application of protective aprons to the visco-
elastic material, bonding adhesive and visco-
clastic material to the tee flange face and both
sides of the nominal 4" x 1/2" bar to the thick~
ness and lengths specified under this Contract.

The assembly of two tees and one bar into Damping
Units after application of the Viscoelastic
material using shims and 1/4" bolts, spring lock
nuts, and washers to be furnished by the Vendor
under this Contract.

The shipping and bundling of completed Damping
Units on wood skids used for delivery of steel
components segregated as to type of Damping Units.
Each bundle to contain approximately 104 Type

“A" or 104 Type "B" Damping Units and to be
marked in accordance with detailed instructions
from the Engineer.

Tests in accordance with the Contract.

NOT TO BE FURNISHED OR PERFORMED BY VENDOR

1.
2.

3'

0.10  COMPONENTS

Structural tees and bars.

Field bolts in web of tee and field bolts
in end of 4" x 1/2" nominal bar.

Painting of Damping Units.

Installation of Damping Units in Towers of
The World Trade Center.

FURNISHED BY OTHERS

A. The Components consisting of the structural tees and bars shown

on the

Contract Drawings will be fabricated by others from steel

conforming to ASTM A 36 - 63T or ASTM A 572, Grade 42,

B. Fabrication tolerances on Components will conform to the re-
quirements of the AISC Specification adopted April 17, 1963
entitled "Specifications for the Design, Fabrication, and
Erection of Structural Steel for Buildings" as supplemented
by the specific requirements contained in the Contract Drawings,
Specification and paragraphs C, D, and E of this numbered clause.

256
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c. STRUCTURAL TEES - SPECIAL REQUIREMENTS

(a) No deviation from absolute flatness in excess of
1/32 inch over the entire flange surface.

) No deviation from absclute flatneas in excess of
1/32 inch over the 4 inch extended area of the web.

(c) No deviation from perpendicularity of the 4 inch
extended area of the web to the area to be
machined in excess of 1/32",

(d) No deviation from perpendicularity of the entire
area of the web to the area to be machined in
excess of 1/16 inch.

(e) The 4 inch extended area of the web shall be parallel within
1/16 inch to the two center lines of the 1/2
inch diameter holes extending in the lengthwise
(12 inch) direction of the area to be machined.

(£) Holes for erec..on bolts and assembly bolts
accurately located as shown in the Drawings.

() Each piece free of loose and unbroken bubbles
of mill scale, loose rust, dirt, and other
foreign material.

(h) No trade marks of any type whatscever shall be used.

D. SIRUCTURAL BARS - SPECIAL REQUIREMENTS
(a) No deviation from absolute flatness in excess of
1/32 inch over entire surface of each side.

(b) Holes for assembly bolts accurately located as

shown in the Drawings.

{c) Each plece free from loose and unbroken bubbles

of mill scale, loose rust, dirt, and other
foreign material.
(d) No trade marks of any type whatsoever shall be used.
E. CERTIFICATION

On all components furnished by others, certification shall
be provided to the contractor that all the requirements of this
clause and the Contract Drawings & Specification have been met.
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CHAPTER TWO

TECHNICAL REQUIREMENTS
1.0 GENERAL

The Contractor referred to in this Specification is the Minnesota
Mining and Manufacturing Company.

The Engineer refarred to in this Specification is defined under
clause numbered 2 of the Contract entitled "Definitions".

2.0 MATERIALS
2.1 VISCOELASTIC MATERIAL

3M Brand Vibration Damping Elastomer, Y-9274, as produced by
Minnesota Mining and Manufacturing Company, is approved for use in
fehrinating viscoelastic Damping Units. Other viscoelastic materials
suitable for such fabrication may also be submitted Ior approvai by
the Enginear. The request for approval of other viscoelastic materials
shall be accompanied by full technical data on the material, including
documentation of performance characteristics of the actual viscoelastic
Damping Units proposed for use in the work. In any case, however, and
notwithstanding the above stated approval for said 3M brand or any
Engineer's approval for any other material, whatever material ia used
shall be considered satisfactory under this Contract only if it meets
all the requirements of this Contract in addition to the raquirements
of this paragraph.

Viscoelastic Damping Units will be fabricated from tees and bars
furnished by others using the Contract Drawings listed under clause
nunbered 0.08 entitled "Contract Drawings" and Contractor's Shop
Drawings listed in Section 2.4 of this numbered clause.

2.3 1/4" DIAMETER ASSEMBLY BOLTS

All 1/4" diameter assembly bolts used in the work shall conform
to ASTM A-307 "Standard Specification for Low-Carbon Steel Externally
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and Internally Threaded Standard Fasteners". ASTM A-307 bolts shall
be tightened until the spring lock nuts are partially compressed. All
washers shall be flat, smooth and conform to the dimensions and
properties required in the Drawings and applicable Specifications.

2.4 CONTRACTOR'S SHOP DRAWINGS

The following Contractor's Shop Drawings are approved for fabri-
cation of viscoelastic Damping Units:

DRAWING NUMBER DESCRIPTION DATE

12-2435-0001-9 Damper Assembly Type A September 3, 1969

12-2435-0002-7 Damper Assembly Type B September 3, 1969

12-2435-0011-8 Structural Tee Mill Spec. September 3, 1969

12-2335-0%12-% Serucrtursl Rar Tvne A September 3, 1969
Mill Spec.

12-2435-0015-9 Structural Bar Type B September 3, 1969
Mill Spec.

2.5 BONDING ADHESIVE

Scotchweld Brand Structural Adhesives EC 1614 and 3520 as produced

by Minnesota Mining and Manufacturing Company are approved for bonding
the viscoelastic material to the steel surfaces.

2.6 PROTECTIVE APRONS

Scotch Brand Pressure Sensitive Tape #465 as produced by Minnesota
Mining and Manufacturing Company is approved for protective aprons at
the ends of the viscoelastic material.

3.0 DEFINITION OF TERMS

3.1 DAMPER PERFORMANCE
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3.1.1 FIXED CONDITIONS NOMINAL VALUES
t = temperature 75° + 3°F.
1l = displacament amplitude 0.020"
=  thickneas of each 0.050"
viscoelaatic slad
f = frequency 0.1 cycle per sec.
¥ = maximum shear atrain 0.4 inches/inch
W =  width of each visco- 4.0"
elastic slab
L = bonded length of each 10.0"
viscoelastic alab
A, o. = Viscoelastic shesr area 2WL = 80 sq. in.
V =  volume of viscoelastic 2WLT = 4 cu. in.
material
3.1.3 MEASURED PARAMETERS

F = stiffness = one-half of the double amplitude
of the axial force in the damper subjected to
a sinusoidal displacement with an amplitude of

0.020 inch at 0.1 H2
1bs./0.020"
area of hysteresis loop

AL-

incheaz
Ultimate Strength is that axial compressive force, expressed in
pounds, on the ends of the damper necessary to cause shear failure

of the viscoelastic bonded area when the force is applied at a rate
of 0.5 inch per minute.

3.1.4  CALCULATED PARAMETERS
2 F
s = Shear Stress 1lbs./inch” =
V.8.
GX = Complex Shear Modulus lbs./inch® = ¢
2 3
G" = Loss Shear Modulus 1bs./inch® = ALCICZ
mwyaiyv
G' = FElastic Shear Modulus 1bs./inch? = [ (G*)2-(c™?2) 1/2

’Pnge 9
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D = Loss Factor = ("
Gi

3.2 REQUIREMENT AVERAGE

The Requirement Average is the limiting average value of the
specified parameter determined from a given sample as set forth in
the equations given for each parameter.

The subscript i stands for an individual damper.
n = the number of dampers in the sample under consideration.
k = the number of accepted lots.

The symbol @ stands for the standard deviation accumulated over all
teat dampers.

The standard deviationa‘i is defined by the working equation:

_ | . L 2
= x| -{%*i!)
n
/

q -

(n-1) EQUATION 1

Where the Requirement Average is the basis for Acceptance the
standard deviation for the firat lot shall be calculated from a special
group of ten dampers that is made and tested exactly as the dampera
comprising the first-Acceptance lot.

"

The standard deviation for all subsequent Acceptance lots shall
be continuously and cumulatively adjusted by pooling the standard
deviations of the accepted lots by Equation 2. 172

2 (n, -1)
a- - q % * EQUATION 2
v

¢ pooled F (ny - 1)

The Requirement Average for the first 5 Year lot, for each appli-
cable parameter, shall be calculated using the completely pooled
standard deviation of all Acceptance lots.
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The Requirement Average for all subsequent 5 Year lots shall
be continuously and cumulatively adjusted by pooling the standard
deviation of all Acceptance lots with the standard deviations of
all accepted 5 Year lots by Equation 2.

4.0  REQUIREMENTS

4.1 ACCEPTANCE REQUIREMENTS

All requirements must be met

4.1.1 1OSS FACTOR
Requirement Average = 4807 when n = 5

0.7 + 0.9
Requirement Average = 0.7 + 0,6700; when n = 10
Requirement Average = 0.7 + 0.54%F when n = 15

4.1.2  STIFFNESS

6000 + 21,2557 Reyuirument Average € 20,000 - i.25qwnen n = 5
6000 + l1l.25¢< " " é " " gpwhen n =10
6000 + l.25z < " " " " g; vhen na = 15

4.1.3 ULTIMATE STRENGTH

Requirement; > 40,000 at 75°F, when n = 5
If 0 or 1 damper fails tha lot is accepted

1f 2 fail take a second sample of 5 dampers
All must pass »

4.1.4 FATIGUE TEST: The stiffness requirement shall become:
5400 50; QRequirement Average< 22,000 - 1.25J7 when n = §

+ 1.2
5400 + 1.25¢f € Requirement Average < 22,000 1.259T when n = 10
3400 + 1.25G0<Requirement Average < 22,000 - i.2507 when n = 15

4.2 FIVE YEAR REQUIREMENTS

4.2.1 L0SS_FACTOR

Requirement Ave. 0.63 + 0.94897 , when n = 10
Requirement Ave. = 0,63 + 0.670g; , when n = 20
Requirement Ave. = 0.63 + 0.54

Page 11
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4.2.2 STIFPNESS
5400 + 1,25¢7 < Requirement Ave.< 22,000 - 1.2507 when n = 10
11] n L1]

5400 + 1.25q " ¢ when n = 20
5400 + 1.25g7 i " & "% when n = 30

4.2.3 ULTIMATE STRENGTH

Requirement; . > 36,000 at 75°F, when n = 13. If 0, 1, 2, or 3
dampers fail the lot is accepted. If 4 fail take a second sample
of 13 dampers. All must pass. 3

5.0 QUALITY ASSURANCE

5.1  ACCEPTANCE

5.1.1  GENERAL

After the sample damnars have haan e2z2:d in zccordance wiih
Section 5.3 and the requirements given in Section 4.1 have been
met the Acceptance lot, as defined below, is deemed to have been

accepted by the Engineer.

When a lot has been accepted, the sample dampers not damaged
in testing shall be delivered to the Authority.

5.1.2 _'L_.LT_

An Acceptance Lot shall consist of all dampers made in each
calendar week from the same lot of viscoelastic material by the
same process and to be submitted for Acceptance testing at one time.

5.1.3  SELECTION OF _SAMPLES

5.1.3.1 Loss Factor, Stiffness & Fatigue

(1) Dampers shall be selected from each Acceptance Lot st
random at the rate of three per day until the lot is
complete.

(2) Test one-third of these dampers for Loss Factor,
Stiffness, and Fatigue in accordance with Section 5.3.
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3

(4)

(5)

(6)

¢

{8)

5-1.3.2

(69

(2)

(3)

(4)

()

264

If the averages of the test results meet the Acceptance
Requirements, the lot i1s accepted for these requirements.

1f the average of the test results for any of the tests
does not meet the Acceptance Requirements in Section 4.1,
take another third of the dampers selected under (1) and
test them in accordance with Section 5.3 for the failed
requirements.

1f the averages of the test results for the original group
and second group of samples meet the Acceptance Require-
ments, the lot is accepted for these requirements.

If the average of the test results for any of the tests

of the original and second group of samples does not meet
the Acceptance Requirements, take the last third of dampers
selected under (1) and test them in accordance with Section
5.3 for the failed requirements,

If the averages of the test results for the original, second
and third groups of samples meet the Acceptance Requirements,
the lot is accepted for these requirements.

If the average of the test results for any of the tests ui

the original, second, and third group of samples does not
meet the Acceptance Requirements, the lot is rejected.

ULTIMATE _STRENGTH

Lampers shall be selected from eachi Acceptance lot at random
at the rate of two per day until the lot is complete.

Test one-half of these dampers for Ultimate Strength in
accordance with Section 5.3.

If the individual test results meet the Acceptance Require-
ments the lot is accepted for this requirement.

If the individual test results do not meet the Acceptance
Requirements take the other half of the dampers selected
tnder (1) and test them in accordance with Section 5.3.

If the individual test results for the original and second

groups of samples meet the Acceptance Requirements the lot
is accepted for this requirement.
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(6) If the individual test results of the original and
second group of samples do not meet the Acceptance
Requirements, the lot is rejected.

5.1.4  LDENTIFICATION

All dampers shall be permanently imprinted with an
identification code of the type shown below:

ALL DAMPERS ACCEPTANCE TEST DAMPERS
DAMPER PDIN. YEAR DAY SUFFIXED
TYPE LoT # — —
A 2 7 174 A

The letters and numerals shall be between 1/4" and 1/2"
in height and shall be located in a uniform manner. The
identification shall be imprinted once on the exposed
surface of the web of each structural tee.

5.2.1  GENERAL

Not less than 5 years nor more than 5 years and 3 months aftex
all the dampers in a given 5 Year lot have been manufactured, the
samples sslectaed from that lot and stozed by the Cfomiractor shall
be tested. Danpers for 5 Year tests shall be stored by the Con-
‘tractor in conformance with conditions given in Section 5.3.

After the samples from a 5 Year lot have been tested in
accordance with Section 5.3 and the requirements given in Section
4.2 have been met, the lot is deemed to have passed the 5 Year test.

When a 5 Year lot has been accepted, the sample dampers not
damaged in testing shall be delivered to the Authority.

5.2.2 10T

A 5 Year lot shall consist of one-fourth of the total number
of accepted dampers in this Contract, there being four such lots
and each being selected as the first, second, third, and last
fourth, in sequence of manufacture.
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5.2.3  SELECTION OF SAMPLES

5.2.3.1 Loss Factor and Stiffness

1) Dampers shall be selected from each 5 Year lot at random
at the rate of one for each 160 dampers produced until a
total of 30 from each lot is reached. Test apecimens
shall be selected from Type A dampers only.

(2) Test one-third of these dampers for Loas Factor, Stiffness
and Fatigue according to Section 5.3.

(3) If the averages of the test results meet the 5 Year
Requirements, the lot is accepted for these requirements.

(4) 1f the average of the test results for any of the tests

dnar nat mest the § Vasr Deaundesmcnss 2n Ssction 4.2

take another third of the dampers selected under (1) and
test them in accordance with Section 5.3 for the failed
requirements.

(5) If the averages of the test results for the original

orann AnA Rarand orawn af ceomnlac maat tha § Vaas
.4 T N arauh af sannlsg mealb thae X Tooe

Requirements, the lot is accepted for these requirements.

(6) If the average of the test results for any of the tests
of the original and second group of samples does not
meet the 5 Year Requirements, take the last third of
dampers selected under (i) and test them in accordance
with Section 5.3 for the failed requirements.

(@) If the average of the test results for the original,
second and third groups of samples meat the 5 Yeax
Requirements the lot is accepted for these requirements.

(8) If the average of the test results for any of the tests of the ori-

ginal, second and third group of samples dces not meet
the 5 Year Requirements, tha lot is rejected.

5.2.3.2 ULTIMATE STRENGTH

(1) Dampers shall be selected from each 5 Year Lot at random
at the rate of 1 for each 200 dampers produced until a
total of 26 from each lot is reached. Test specimens
shall be selected from Type A dampers only.
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(2) Test one-half of these dampers for Ultimate Strength
in accordance with Section 5.3.

(3) 1f the individual test results meet the 5 Year Re-
quirements, the lot is accepted for this requirenment.

(4) 1f the individual test results do not meet the 5 Year
Requirements, take the other half of the dampers
selected under (1) and test them in accordance with
Section 5.3.

(5) 1f the individual test results for the original and
second groups of samples meet the 5 Year Requirements,
the lot 1s accepted for this requirement.

(6) If the individual test results of the original and

second group of samples do not meet the 5 Year Require-
mente, the lot is rejected.

3.2.4 IDENTIFICATION

Guarantee test dampers shall be identified as in
Section 5.1.4 except that the suffix "A" shall ha w=-
~pl2ced with o number, one through four, corresponding
to the Guarantee Lot number and the capital letter "G".

5.3 IEST METHODS

5.3.1  STEEL FATLURE
If the steel components of a damper deflect during any

of the tests that test may be declared no test and another
test specimen substituted for it.

5.3.2 CONDITIONING

All test dampers shall be maintained at 30% relative
humidity and 75°F. + 3°F. from the time of manufacture until
the time of testing.

5.3.3  IESTING TEMPERATURE

All tests shall be conducted at a temperature of 75°F. +
3°F. as determined by a thermocouple inserted in an edge of the
viscoelastic damping material. Record the test temperature.
The dampers shall have been in a temperature of 75°F. + 3°F,
for at least eight hours before testing.
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5.3.4 REPORTING VISCOELASTIC WIDTH

The measured values of Stiffness, hysteresis loop area (A )
and Ultimate Strength shall be corrected for a common bonded visco-

elastic width of eight inches by using the multiplying factors listed
in Table I below:

TABLE 1
IF BONDED WIDTH OF MULTIPLY THE TEST RESULTS OF STIFFNESS
VISCOELASTIC SLAB IS é‘ & VULTIMATE STRENGTH BY

7-6/16" 1.085
7-7/16" 1,076
7-8/16" 1.067
7-9/16" 1.058
7-10/16" 1.049
7-11/16" 1.040
I-12/16" l.,u32
2-13/16" 1.024
7-14/16" 1.01¢
7-15/16" 1.008
8% 1.000
8-i/16" 992
8-2/16" .984

5.3.5 REPORTING TEMPERATURE FOR STIFFNESS

The corrected results of Stiffness determined in Section 5.3.4 shall
be further corrected for a common temperature of 75°F. by adding the
product of the temperature difference and the temperature coefficients
listed in Table II below:

TABLE II
USE TEMPERATURE CUEFFICIENT
IF TEST TEMPERATURE (°F) 1S (1bs./°F) OF
72.0 I -865
72.5 -880
73.0 -900
73.5 -935
74.0 -1000
74.5 -1000
75.0 —
75.5 +1000
76.0 +1000
76.5 +1065
77.0 +1100
77.5 +1140
78.0 +1165

Page 17
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5.3.6 TEST PROCEDURES

Where more than one test is performed on the same damper,
they shall be conducted in the order given in this section.

5.3.6.1 Loss Factor & Stiffness

(1) Bolt an assembled damper in the special jaws attached
to the test machine. Use new high tensile steel bolts
for each teat specimen.

Use 1" diameter ASTM A490 bolts for attaching the tee
end of the damper and 7/8"( A-~490 bolts (Type A
units) or 1 1/4" A-490 bolts (Type B units) for
the bar end. Tighten all nuts until all four jaws
and the specimen are firmly together, then tighten
each nut an extra one-half turn.

(2) Bolt the micrometer head to one of the T-sections or
the damper using previusly drilled holes. Bolt the
arm holding the extensometer to the central bar of
the damper. See Figure 1 .

(3) Connect the output of the extensometer to the X-Y
chart recorder.

(4) After calibrating the system and determining there is
no static force bias on the damper, set the test
machine on strain control and apply sinusoidal de-
formation to the viscoelastic layers by alternating
tensile and compressive axial force on the ends of
the damper with a period of 10 + 0.5 seconds. The
force on the ends of the damper shall be sufficient
to produce a shear displacement amplitude of 0.020"
in the visceelastic damping layers. A typical
hysteresis loop is shown in Figure II.

Page —18
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FIGURE I

Genoral Sketch of Test Set up
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TIGURE II

A TYPICAL HYSTERESIS LOOP
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(s)
1)

€)

®

(9

1)

12)

(13)

(14)

272

Record the value of F from the X-Y chart recorder.

Calculate results from Step (5) to a common visco-
elastic width of 8" following the procedure given
in 5.3.4 and record separately.

Calculate results from Step (6) to a common temper-
ature of 75°F. according to the procedure given in
5.3.5. Use these values in calculating the Require-
ment Average according to the procedure given in 3.2.

Measure the bounded area of the hysteresis loop with

Calculate the results from Step (8) for a common
viscoelastic width of 8" following the procedure
given in 5.3.4 and record separately.

- - . =8 % e Pl M3t Ll -——
Calculaic Lie 1068 ohneas sisuldlsy o from

using the values of AL from Step (9).

Calculate the shear stress, s, from
F

AV.E.

using the values of F from Step (6).

Calculate the complex shear modulus, G*, from
G*- 8

—

T
Calculate the Elastic Shear Modulus, G', from

' = [ (@M% - (@2 12
Calculate Loss Factor, D, from

Gll
D -
G'

Use these values in calculating the Requirement Average

according to the procedure given in 3.2.

Page 21
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$.3.6.2

(1)

)

FATIGUE TEST

Measure and record the temperature of the viscoelastic
material immediately before starting the Fatigue Loas
measurements.

Following the detailed procedures given in Section
5.3.6.1 run 99 successive cycles of the hysteresis

' loop (Loass Factor and Stiffness) test.

3)

(4)
(5)

5.3.6.3
(1)
(2)

3)

(4)

(5)

(6)

Return the damper to the temperature measured under
(1) + 1°F.

Run the 100%P* cycle as in (2).

Following the procedures given in 5.3.6.1 calculate
Stiffness.foz. the.200th. cyele.

ULTIMATE STRENGTH
Follow 5.3.3.

Bolt an assembled dawmper in the special jaws attached
to the test machine. Use new high tensile steel bolts
for each test. Use 1" diameter ASTM A 490 bolts for
attaching the tee end of the damper and 7/8" diameter
A=490 bolts (Type A units) or 1 1/4" diameter A 490
bolts (Type B units) for the bar end. Tighten all
nuts until all four jaws and the specimen are firmly
together, then tighten each nut an extra 1/2 turn.

Remove the four assembly packaging bolts. Do not
remove shims.

Set the test machine on lineal deformation control at a
speed of 0.5"/min. and apply a compressive load axially
to the ends of the damper until sheaxr failure of the
viscoelastic bonded area occurs.

Use the X-Y chart recorder to make a continuous permanent
record of the load-deflection relationship.

Record the maximum load shown on the chart.

Calculate results from Step (5) for a common viscoelastic
width of 8" following the procedure given in 5.3.4. 'This
is the Ultimate Strength.

Page 22
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SUPPORTING DOCUMENTS FOR CHAPTER 6

This appendix contains the supporting documents that are referenced in Chapter 6 of this report. All of
the documents contained in this appendix are reproduced with permission of The Port Authority of New
York and New Jersey. Table E-1 contains a summary of supporting documents and their location within
this appendix. The footnote numbers given in the table correspond to those in Chapter 6. Documents in
the table without footnote numbers are referenced in the main body of Chapter 6.

Table E-1. Supporting documents for Chapter 6.

Footnote
Number Document Title Page(s)
Section 6.3.1 — Floor Trusses

- Fabrication and inspection requirements from the contract between the Port Authority and Laclede 276

Steel Company for the floor trusses used in WTC 1 and WTC 2 (WTCI-71-1)
Section 6.3.2 — Box Core Columns and Built-up Beams

- Fabrication and inspection requirements from the contract between the Port Authority and Stanray 299
Pacific Corporation for the box core columns and built-up beams used in WTC 1 and WTC 2
(WTCI-244-L)

1 Letter dated June 5, 1967 from Leslie E. Robertson of SHCR to Malcolm P. Levy of PONYA 309
(WTCI-491-L)

2 Draft contract between United States Testing Company and PONYA dated August 25, 1967 319
(WTCI-493-L; first page of the contract and Appendix | of this document]

3 Letter dated April 5, 1967 from Leslie E. Robertson of SHCR to Malcolm P. Levy of PONYA 325
(WTCI-489-L)

4 Letter dated September 21, 1967 from R. M. Monti of PONYA to R. E. Morris of the Stanray Pacific 330
Corporation (WTCI-490-L)

5 Letter dated November 13, 1967 from R. M. Monti of PONYA to R. E. Morris of Stanray Pacific Corp. 332
(WTCI-498-L)

Section 6.3.3 — Exterior Wall from Elevation 363 ft to the 9th Floor Splice

6 Letter dated October 21, 1966 from PDM to James R. Endler of Tishman Realty and Construction 335
Company Inc. (part of WTCI-745-L; second page and enclosure appears to be missing)

- Amendments made to initial quality control program submitted to PONYA by PDM (parts of 336
WTCI-744-L)

7 PDM specifications for welding procedures (parts of WTCI-741-L) 347

8 Letter dated October 4, 1967 from R. M. Monti of PONYA to H. M. Fish of PDM (WTCI-745-L) 364

Section 6.3.4 — Exterior Wall Above 9th Floor Splice

- Fabrication and inspection requirements from the contract between the Port Authority and Pacific Car 366
and Foundry Co. for the exterior walls used in WTC 1 and WTC 2 (WTCI-242-L)

9 Letter dated July 8, 1967 from R. C. Symes of Pacific Car and Foundry to R. M. Monti of PONYA 372
(part of WTCI-748-L)

10 Letter dated July 13, 167 from James White of SHCR to R. M. Monti of PONYA (part of 373
WTCI-748-L)

Section 6.3.5 — Rolled Columns and Beams

- Fabrication and inspection requirements from the contract between the Port Authority and Montague- 379

Betts Company, Inc. for the rolled columns and beams used in WTC 1 and WTC 2 (WTCI-243-L)
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CHAPTER THREE

FABRICATION OF STRUCTURAL STEEL

Nl GENERAL

301.100 Structural steel shall be fabricated complete as shown in the

Drawings and in approved details shown in the shop'drﬁwings.

301.200 The steel furnished for each location shall have a minimum
yield point equal to that scheduled in the Drawings, and shall
be selected from the applicable steel specifications listed in

Chapter Two, MATERIALS.

301.300 All steel shall be ASTM A36 for locations where a specific

strength requirement is not stated in the Drawings.

02 IDENTIFICATION

302.100 The Contractor shall identify all steel which will be used in
the work beginning at the mill and shall maintain identificétion
at all times théreafter including during fabrication. The method
used shall make both the grade and yield point of the steel
readily identifiable. Identification shall be maintained after

fabrication.

302.200 The Contractor shall identify each member or assembly with a system
of marks. Each mark shall be clearly indicated in the shop drawings.
The system of identification marks for fabricated structural steel
shall be a permanent system such as stamping and be approved by the Engineer

In addition, the contractor shall paint erection marks on each piece.
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Page 3-02
THE WORLD TRADE CENTER

SPECIFIC REQUIREMENTS

i03.100 Flame cutting by hand shall not be performed without the
Engineer's approval. Handcut surfaces shall be made smooth

by chipping, planing or. grinding.

303.200 Fabricated material containing sharp kinks or bends shall be
rejected. Material straightened prior to fabrication.shall
be carefully examined for signs of distress or other defects
before being placed in fabrication. Distressed or otherwise

defective material shall not be used in the work.

303.300 Where required by the Contract Documents, surfaces shall be
milled, or finished by other approved means. All finishing

shall be clearly shown in the shop drawings.

303.400 Bolt holes and similar holes shall be punched, drilled, sub-
punched or sub-drilled and reamed, and shall not be made or

enlarged by gas cutting.

303.500 Holes required by the Erector, and shown on the Drawings prior

to approval of Shop Drawings shall be furnished without cost.
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4 FABRICATION TOLERANCES

304.100 Fabrication tolerances shall conform to the requirements of the
AISC Specification and AWS D1.0, as supplemented by specific
requirements contained in the Drawings and Specifications. In no
case shall tolerances exceed those obtainable by the best modern
shop practice

SPECIAL REQUIREMENTS

Floor trusses shall be fabricated to fall within the tolerances
listed below:

1. Camber at midspan + 3/8 inch

2. Deviation from design depth + 1/4 inch

3. Longitudinal deviation of panel point along chord ¥ 1/4 inch

4, vVertical deviation of panel point from longitudinal axis + 1/4 inch

5. Deviation in over-all length + 3/8 inch

6. Maximum sweep (in inches) over-all length (in feet)
40
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05 QUALITY CONTROL AND INSPECTION:

105.100 Supervision and Inspection

All fabrication and welding of floor trusses shall be
subject to continual visual inspection, surveillance and
supervision by responsible, qualified Contractor's super-
visory personnel. These personnel will check for dimensional
conformance to applicable details, proper manufacturing
procedures, correct settings of automated controls, and will
ensure that required weld strengths and specified quality of
all finished material fabricated under this Contract conforms

to the Specifications and to this Quality Control Program.

105.101 Material Test Reports

With minor exceptions, all steel employed in the fabrication
of trusses will be produced in the furnaces and mills of The
Contractor. A copy of each applicable certified mill test
report showing heat number, chemistry, and physical properties
for all steel truss components will be transmitted to The
Engineer and to S-H-C-R by the Contractor, regardless of the
source of the material.

105.102 Resistance Welding

All interior truss panel points will be connected by
electronically controlled resistance welding designed to
provide a minimim of two times the Qtrength of the connected
members at full design load.

All angle chords will be cleaned by shot blasting to
ensure that contact surfaces are scale-free prior to production

line resistance welding.
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All production line panel point welds will undergo "on-line"
non-deétructive testing by hydraulic wedge action testers which apply
pre-determined, accurately measured test forces. The force applied by the
wedge action tester will subject the welds tested to a minimum force across
the welds of 2.25 times the calculated design force carried by the highest
loaded member at the subject joint. The wedge action testing device is
arranged so that the test force is applied to the two welds on one side of
sach panel point, resulting in mechanical inspection of 507 of all production
line welds.

In addition, production line panel point welds on completed trusses
will be spot-checked by vertical double shear tests. These spot-check tests
will include the first completed truss in each run of a given style and a
ninimum of one truss for each 200 trusses in a run of a given style. Panel
point welds will be subjected to test loads equal to or exceeding two times
the summation of the design forces in all members at the subject joint. In
itrusses selected for vertical double shear tests, each joint in the truss will
be tested. All trusses passing vertical double shear tests will be returned
into the production line and incorporated into the work.

All panel point welds failing either the wedge action test or the
double shear test will be repaired by adding hand welded fillet welds at all
iour chord-web intersections at each applicable panel point. Repair arc
welding will be under the supervision and surveillance of supervisory personnel
tho are certified welders in accordance with Appendix D, Part II Welder
@alification, of AWS D1.0-66. All repair welds will be subjected to the
%uble shear test. Repair welds which fail to provide a minimum of two times

‘he calculated design strength of the connected members will be rejected.
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Full scale load tests will be performed on completely fabricated
cruss components. A minimum of one load test will be made for each identified
truss style designated on Design Data Sheets D105-T1 through D105-ET10, in-
clusive (see Pages 0-11 and 0-12). Test loads will be applied by hydraulic
loading in a test frame designed for this purpose. Load will be measured by
electric load cells and center span deflection will be checked by dial gages.
peflection and recovery data will be measured and recorded for each increment
of load application or removal for at least one load test of each style referred
to above., Deflection at design load and maximum applied load will be recorded
for all load tests. One copy of the report of each load test, whether

successful or unsuccessful, will be forwarded to The Authority.

105.103 Physical Tension Tests

Tension tests on truss components, chord angles, and
webs will be performed at random on selected sample members
included in the normal truss fabrication. Reports of these
tests will be forwarded to the Engineer and to S-H-C-R.

105.104 Marking

All trusses will be subjected to final inspection by
The Contractor's Quality Control personnel. Trusses which
conform to the requirements of the foregoing Quality Control
and Inspection program and to the Specifications will be
marked by a painted erection mark for each type of truss.
Identification tags will be affixed to each truss or each
bundle of trusses of the same style and erection mark

105.105 Access to Plant

Free access to the plant of the truss manufacturer and
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the available inspection and test facilities will be
offered the qualified inspectors representing the Authority
for observation of the test and inspection procedures
outlined herein.

105.106 Additional or Extra Tests

Any testing requested beyond that identified herein

shall be for the account of the Authority.
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CHAPTER FOUR

WELDING OF STRUCTURAL STEEL

401 GENERAL REQUIREMENTS
401.100 Welding of structural steel shall conform to the requirements
of the AISC Specification and AWS D1.0, except where the AISC
Specification of AWS D1.0 is specifically modified or supplemented

by information included in the Drawings or Specifications.

402 QUALIFICATION AND CERTIFICATION OF WELDERS

402.100 Welders and welding operators (except resistance welding
machine operators) shall have passed the applicable AWS
qualification tests prescribed in AWS D1.0, Appendix D,
Parts IT and IITI. AWS qualification tests shall be super-
vised and witnessed by an agency approved by the Engineer.
The approved agency shall issue certified test reports which
describe the tests performed and indicate the results of the
tests. Certification papers issued by the approved agency
shall clearly state the types of work the certified welder
or welding operator is qualified to perform. Certification
is to be achieved in the 12 months preceding the date the
subject welder begins work under the Contract. AWS qualifi-
cation tests and certification shall be paid for by the
Authority and witnessed by the Engineer's designated

representative.

03 WELDING PROCEDURE SPECIFICATIONS AND JOINT QUALIFICATIONS
403,100 Joints conforming to the details specified in AWS D1.0, Articles

209, 210, 211, 212, 213 and 214 and welded in accordance with the
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requirements of Sections 3 and 4 of AWS D1.0 are designated

prequalified with the following exceptionﬁ:

403,101 Partial penetration butt welds

403.102 Welds in steels with yield points exceeding 50 ksi.

403.200 The Contractor shall develop welding procedure specifications
for all welded joints. No joint shall be welded until the welding
procedure specification for that joint has been approved by the

Engineer.

403.300 For steels with specified yield points exceeding 50 ksi, welding
procedure specifications shall be qualified in accordance with
Article 502, AWS D1.0. No work containing a joint requiring
qualification shall be fabricated before welding procedure
specifications for that joint are qualified by the Contractor
and approved by the Engineer. Records of procedure tests shall
be maintained by the Contractor. Test reports shall be certified

by the Contractor and submitted to the Engineer for examination.

104 PREHEAT AND INTERPASS TEMPERATURES

404,100 Preheat and interpass temperatures shall be those specified in
the welding procedure specifications prepared by the Contractor

and approved by the Engineer.

‘005 UELDING ELECTRODES AND FLUX

405.100 Manual welding electrodes shall be those scheduled in the Drawings
and shall in all cases be those specified in the approved welding

procedure specifications.
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405,200 Welding electrodes and flux for submerged arc welding shall

conform to Section 202, MATERIALS.

405.300 Gas metal-arc welding materials, where approved for use in the
work, shall conform to Section 202, MATERIALS, and to the

requirements of the approved welding procedure specification.

405.400 Electronically controlled resistance welding of truss
panel points shall be approved provided the submitted
quality control provisions for weld strength and con-

sistency are satisfied.

Resistance welds shall consist of four point scale free
welds developed by pressure contact of beaded chord angles
and round web sections. Where fillers and single web inter-
sections occur, two point welds shall be developed by

pressure contact.

Welding cycle, welding pressure and current applications
shall be electronically controlled to assure uniform scale
free resistance welds in all cases to develop the strength

required in single or double shear.

Certification as to the weld strength as required by the

submitted quality control program shall be made available

to the Engineer.
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CHAPTER THREE

FABRICATION OF STRUCTURAL STEEL

GENERAL

301.100 Structural steel shall be fabricated complete as shown in the

Drawings and in approved details shown in the shop dr&wings.

301.200 The steel furnished for each location shall have a minimum
yield point equal to that scheduled in the Drawings, and shall
be selected from the applicable steel specifications listed in

Chapter Two, MATERIALS.

301.300 All steel shall be ASTM A36 for locations where a specific

strength requirement is not stated in the Drawings.

i IDENTIFICATION

302.100 The Contractor shall identify all steel which will be used in
the work beginning at the mill and shall maintain identification
at all times thereafter including during fabrication. The method
used shall make both the ggade and yield point of the steel

readily identifiable.

302.200 The Contractor shall identify each member or assembly with a system
of marks. Each mark shall be clearly indicated in the shop drawings.
The system of identification marks for fabricated structural steel

shall be approved by the Fngineer
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03 SPECIFIC REQUIREMENTS

303.100 Flame cutting by hand shall not be performed without the
Engineer's approval. Handcut surfaces shall be made smooth

by chipping, planing or grinding.

303.200 Fabricated material containing sharp kinks or bends shall be
rejected. Material straightened prior to fabrication.shall
be carefully examined for signs of distress or other defects
before being placed in fabrication. Distressed or otherwise

defective material shall not be used in the work.

303.300 Where required by the Contract Documents, surfaces shall be
milled, or finished by other approved means. All finishing

shall be clearly shown in the shop drawings.

303.400 Bolt holes and similar holes shall be punched, drilled, sub-
punched or sub-drilled and reamed, and shall not be made or

enlarged by gas cutting.

303.500 Holes reguired by the Erector, and shown on the Drawings prior

to approval of Shop Drawings shall be furnished without cost.
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303.600 The Contractor may substite tees cut from rolled shapes in
lieu of tees built up from plates at the beam and girder
seat connections in the drawings. Tees cut from rolled
shapes shall be of a thickness and grade equal to or greater
than the thickness and grade of plates presently shown in
the drawings.

303.700 Where box beams in this Contract connect to columns by means
of a beam seat and top flange connection plate, the top
flange connection plate may at the Contractor's option be
shipped loose with the box beam. No shims for "loose" top
flange connection plates are required.

303.800 The Contractor may elect to shop splice box core columns at
each floor, at a point 3' -0" above the floor line. The edge
preparation and welding at these shop splices shall conform
to the edge preparation and welding shown for field splices
at box core columns in Drawing Book #3. Each individual sec-
tion shall be milled, welded up, and then the completed column
shaft shall be milled to final length.

303.900 The Contractor may substitute a type 300 column, using plates
of the same grade, equivalent area and section modulus, for the
type 400 box columns with a middle web. In this case, the
Contractor shall provide any transitional section required to
suit the type 400 or type 500 columns below the 9th story splice.
All fillet welds shall be in accordance with Drawing Book #3.
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304  FABRICATION TOLERANCES
304.100 Fabrication tolerances shall conform to the requirements
of the AISC Specification and AWS D1.0, as supplemented by
specific requirements contained in the Drawings and Speci-
fications. In no case shall tolerances exceed those
obtainable by the best modern shop practice.

305 SPECIAL REQUIREMENTS

305.100 Fabrication tolerances shall conform to the tolerances showm
on Sheets 3-04 through 3-05 inclusive. Where specific
tolerances are not shown on Sheets 3-04 through 3-05
tolerances shall conform to the requirements of the Speci-
fications.

305.200 Cut edges of steel shall be free of burrs, overhangs, gross
laminations, excessive slag inclusions and similar defects.
Where necessary, cut edges shall be repaired by means de-
scribed in the Contractor's quality control and testing
program. Where required to maintain weld quality, corners
of plates shall be eased and cut edges shall be ground.
Work of this nature shall be outlined in the Contractor's
quality control and testing program and shall be described
in detail in the Contractor's welding procedure specifications.

305.201 Repairs at gas cut edges made as follows will be approved-
by the Engineer:

Where serrations are not deeper than 1/8", edge
shall be hit with a grinder and sharp edges removed.
Where serrations eyceed 1/8'", the serrations shall be
filled in with weld metal uniform in appearance; however,
grinding will not be required except in areas where beams
frame to eolumn faces. '

305.300 In certain locations in the Drawings, slotted or oversize
holes are specifically required. Where the Contractor elects
to use slotted or oversize holes not shown in the Drawings,
the use of slotted or oversize holes shallbe subject to the
Engineer's approval.

305.400 The Engineer will provide for the Contractor's use a table
of correction factors which the Contractor shall use to
determine the correct as-fabricated dimensions of structural
steel members. The correction factor for columns will be
the sum of the correction for temperature at time of fabri-
cation and the correction due to shortening under load.
Correction factors will be based on a standard temperature
of 70 degrees Fahrenheit. The minimum increment of correction
to be included in the table of correction factors will be
1/16", said tables to be mailed to the Contractor on June 30,
1967.
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to toes of flanges where a localized separation not exceeding 0.025 inch is
permissible.
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CHAPTER FOUR

WELDING OF STRUCTURAL STEEL

401 GENERAL REQUIREMENTS
401.100 Welding of structural steel shall conform to the requirements
of the AISC Specification and AWS D1.0, except where the AISC
Specification 6r AWS D1.0 is specifically modified or supplemented

by information included in the Drawings or Specificatioms.

402 QUALIFICATION AND CERTIFICATION OF WELDERS

402.100 Welders and welding operators shall have passed the applicable AWS
qualification tests prescribed in AWS D1.0, Appendix D, Parts II
and ITI. AWS gualification tests shall be supervised and witnessed
by an agency approved by the Engineer. The approved agency shall
issue certified test reports which describe the tests performed and
indicate the results of the tests. Certification papers issued by
the approved agency shall clearly state the types of work the certified
welder or welding operator is qualified to perform. Certification
shall have been achieved immediately preceding the date the subject
welder begins work under the Contract., AWS qualification tests and
certification shall be paid for by the Authority and witnessed by

the Engineer's authorized representative.

403 WELDING PROCEDURE SPECIFICATIONS AND JOINT QUALIFICATIONS

403.100 Joints conforming to the details specified in AWS D1.0, Articles

209, 210, 211, 212, 213 and 214 and welded in accordance with the
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requirements of Sections 3 and 4 of AWS D1.0 are designated
as prequalified.

403.200 The Contractor shall develop welding procedure specifications
for all types of welds such as: manual, semi-automatic and
automatic procedures for fillet, butt and groove welds.

No welding shall be done until the welding procedure
specification for that type of weld has been approved by
the Engineer.

404  PREHEAT AND INTERPASS TEMPERATURES

404.100 Preheat and interpass temperatures shall be thoée specified
in the welding procedure specifications prepared by the
Contractor and approved by the Engineer.

405 WELDING ELECTRODES AND FLUX

405.100 Manual welding electrodes shall be those scheduled in the
Drawings and shall in all cases be those specified in the
approved welding procedure specifications.

405.200 Welding electrodes and flux for submerged arc welding shall
conform to Section 202, MATERIALS,

405.300 Gas metal-arc welding materials, where approved for use
in the work, shall conform to Section 202, MATERIALS,
and to the requirements of the approved welding procedure

specification,
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THE WORLD TRADE CENTER

105 INSPECTION, QUALITY CONTROL AND TESTS
105.100 Quality Control and Tests (see Contractor's letter of 6/2/67 _
attached hereto)
105.101 The Contractor shall comply with the quality control
and testing program annexed hereto and forming a part
hereof during the course of the work to assure that
all work conforms to the Contract Documents.
105.102 Materials Control
All steel plates and shapes are subject to visual
inspection on receipt into the material receiving yard.
Unsatisfactory material is identified at this
point and referred to the Engineering Department for
disposition.
Copies of mill test reports are received by the
Quality Control Department. Heat numbers on all steel
items are identified and compared to mill test reports
to verify use of proper material.
Heat numbers are transferred to each main com-
ponent by paint stick prior to cutting.
105.103 Material Preparatibn
All cutting, burning, punching, drilling operations,
etc., are subject to continuous visual inspection by
the Contractor.
105.104 Welding
Welders are to be qualified in accordance with
Appendix "D" of American Welding Society Codes D1.0-66

and D2.0-66.
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If Authority requires welders to be re-certified,
Authority will pay the cost of re-certification.

Each welding operator is assigned a steel stencil
identification symbol. Each welding operator shall
stamp for identification purposes each weld as it is
completed.

Preheat temperatures shall be checked by appro-
priate '"tempsticks" prior to performing welds.

105.105 Testing by Contractor

Non-destructive testing of welds shall be accomplished
by either magnetic particle and/or dye penetrant methods.
The method selected shall be at the discretion of the
quality control supervisor of the Contractor.

Time of such testing and selection of welds to be
tested shall be the responsibility of the quality control
supervisor. However, these functions will be carried
out in a manner so as to provide a minimum of delays to
the production operation.

Non-destructive testing shall be performed on 100%
of the members during initial operations and then adjusted
so as to provide a maximum of 10% coverage of all shop
welds., The Contractor shall furnish all testing machines,
testing machine operators and testing materials required
for the Contractor's quality control and testing program.

105.106 Welding Inspection
All preheat and welding operations shall be performed
under the continuous visual supervision of welding

supervisors and quality control inspectors.
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105.107 Built-up Members

On completion of fit-up and prior to welding, inspect
for material size, thickness and dimensional conformance
with applicable shop drawings and tolerances in accordance
with the specifications.

Inspect for layout of mill line for shop splice.

Inspect welding of built-up members per 105.106.

Perform non-destructive testing per 105.105.

Perform final inspection of built-up members for
full compliance with Contract documents. Final acceptance
to be signified on record shop drawing for each member
inspected.

105.108 Building Components (Colummns and Beams)

On completion of fitting of detail material to
built-up members (105.107, inspect detail for material
size, thickness, hole size, gauge, spacing, location
and dimensional conformance with applicable shop
drawings and tolerances in accordance with the speci-
fications.

Inspect welding of detail material per 105.106.

Perform non-destructive testing per 105.105.

Inspect fit-up of shop splice (when applicable)
for multi-piece members.

Inspect welding of shop splice per 105.106.

Perform non-destructive testing per 105.105.

Inspect layout of final mill lines per applicable
shop drawings.

Perform final inspection of each building component

for full compliance with Contract documents.
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Final acceptance to be signified on record shop
drawing for each member inspected.
105.109 The Contractor shall submit mill test reports to
the Engineer for all material used in the work.
The Contractor shall report the location and quality
of all corrective work.

105. 200 The Authority's inspection will be provided at no cost to the

Contractor and is intended to assure conformance of Contractor's

fabricating operations and procedures with Contract documents.

The Authority to also provide mill inspection of materials to assur
complete compliance with A.S.T.M. specifications as well as special
requirements of Stanray Pacific Corporation regarding quality and

tolerance.
105.201 Shop Inspection

The Authority will provide continuous visual
inspection of all operatioms.

Inspection is to be progressive and concurrent
with Contractor's quality control operation.

Non-destructive testing as performed by Contractor
(see 105.105) will be observed and witnessed by Port
Authority inspectors.

105.202 Final Inspection and Aﬂceptance(Built-up Memhers)

On completion of fabrication, the Authority will perform
final inspection of each built-up member for full com-
pliance with Contract documents. Inspect for material
size, thickness, weld size and workmanship. Final
acceptance to be signified on record shop drawing

each member inspected.
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Building Components (Columns and Beams)
On completion of fabrication and prior to shipping, the
Authority will perform final inspection of each building
component for full compliance with Contract documents.
Inspect shop splicing (when applicable); fit-up of clips,
lugs, brackets, etc.; material sizes and thicknesses;
hole size, gauge and spacing; location, dimensional
conformance, welding and workmanship. Final acceptance
to be signified on record shop drawing for each building
component inspected.
106 DEFECTIVE WORK
106.100 Defective and unsuitabie werk and cli wevy Fulling to
conform to the Contract documents shall, where permitted
by the Engineer, be made good at the Contractor's expense.
Work may be rejected, regardless of previous approval in
shop drawings, inspection or inclusion in a certificate
of payment, provided that after final inspection and
acceptance by the Authority as provided in 105.202,
the Contractor shall have no responsibility or liability
for any defect whatsoever, except latent defects which a
reasonably prudent inspection would not disclose and any

errors in the shop drawings furnished by Contractor.

298 NIST NCSTAR 1-1A, WTC Investigation



Supporting Documents for Chapter 6

@ STANRAY PACIFIC CORPORATION
\ﬁ subsidiary of STANRAY CORPORATION

11633 SOUTH ALAMEDA STREET - LOS ANGELES, CALIFORNIA 30002 - 213 S$66-2111

THE PORT OF NEW YORK AUTHOMITY
RECEIVED
Ji 8 1967
WORLD TRADE DEPARTMENT

Mr. Lester Feld mn‘uﬁ"m“
The Port of New York Authority

111 Eighth Avenue at Fifteenth Street
New York, New York

June 2, 1967

Subject: World Trade Center
Contract No. WIC 217.00 - Revised Quality Control Program

Dear Lester:

Enclosed you will find two copies of the Welding Procedures to be
incorporated into our Quality Control Program which is outlined in
section 105 of Contract No. WIC 217.00. This constitutes our entire
Quality Control and Testing Program.

The Inspection Requirements referred to as item 2 C in your letter
of May 25, is now completed and will be mailed to you on Monday,
June 5.
Yours very truly,
STANRAY PACIFIC CORPORATION

re

AL

“F. E. Allen
Controller

dh
Encl.
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June 2, 1967

STANRAY PACIFIC CORPORATION

WELDING PROCEDURES

Manual Fillet Welds - Low Hydrogen Flectrodes

Weld Type: MF-1

Material: A36

Electrodes: E7018

Weld Position: 1F; 2F, 3F
Electrode Size: 3/16" and 7/32"

Amperage: 3/16"™ - 200 to 275
7/32" - 260 to 340
Voltage: 3/16" - 21 to 25
7/32" - 22 to 26
Preheat: To 3/4" T - Nominal Temperature

Over 3/4"™ T - 100° F per inch thickness
to 250° F Maximum

Current: D.C. reverse polarity, or A.C.
Weld Type: MF-2

Material: A36

Electrodes: E7028

Weld Position: 1F and 2F
Electrode Size: 3/16" and 1/4"

Amperage: 3/16" - 225 to 310
1/4" - 325 to 430
Voltage: 3/16" - 23 to 27
1/4" = 24 to 29
Preheat: To 3/4" T - Nominal Temperature

Over 3/4" T - 100° F per inch thickness
to 250° F Maximum
Current: D.C. reverse polarity or A.C,

Manual Fillet Welds - Iron Powder Electrodes
eld e: MF-

Material: A36
Electrodes: E7024

Weld Position: 1F and 2F
Electrode Size: 3/16'" and 1/4"

Amperage: 3/16" = 230 to 310
1/4" = 325 to 430
Voltage: 3/16" - 23 to 28
1/4" =~ 24 to 30
Preheat: To 3/4" T - Nominal Temperature

Over 3/4" T - 100° F per inch thickneus
to 250° F Maximum

Current: A.C, or D.C,
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Fillet Welds - Semi Automatic Innershield Wire

Weld Type: 1I5-1

Material: A36

Electrodes: NS-3M Flux Core

Weld Position: 1F and 2F

Electrode uize: 0.120"

Amperage: 425 to 550

Voltage: 28 to 36

Preheat: To 3/4" T - Nominal Temperature

Over 3/4" T - 100° F per inch thickness
to 250° F maximum
Current: D.C. reverse polarity

Fillet Welds -~ Tandem Wire Submerged Arc

Weld Type: SA-1

Material: A36
Electrodes & Flux: A.S.T.M. - A558
Weld Position: Flat
Electrode Size: 7/32" and 3/16"
Amperage: 7/32" - 750 to 950

o 3/16" - 700 to 850
Voltage: 7/32" = 35 to 40

3/16"™ - 35 to 40

Preheat: "To 3/4" T - Norminal Temperature

Over 3/4" T - 100° F per inch thickness
to 250° F maximum
Current: 7/32" - D.C, straight polarity
3/16" - A.C,

7illet Welds - Triple Wire Submerged Arc

Material: A-36

Electrodes & Flux: A,S.T.M. - A558

Weld Position: Flat

Electrode Size: 3/16", 3/16" and 5/32"
Amperage: 3/16" Lead Wire, 1000 to 1200

3/16" No. 2 Wire, 850 to 1000
5/32" No. 3 Wire, 750 to 900
Voltage: 3/16" Lead Wire, 35 to 40
3/16" No. 2 Wire, 38 to 43
5/32" No. 3 Wire, 40 to 46
Preheat: To 3/4" T - Nominal Temperature
_ Over 3/4" T - 100° F per inch thickness
to 250° F maximum
Current: Lead Wire: D.C. straight polarity
No. 2 Wire: A.C.
No. 3 Wire: A.C.
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Complete Penetration Welds, Manual Electrodes
Partial Penetration Welds, Manual FElectrodes

Weld e: MB-1
Joint Specification: A.W.S. D1.0, Appendix E2 and E4
Material: A36
Electrodes: E7018

Weld Position: 1G; 2G; 3G
Electrode Size: 5/32" and 3/16"

Amperage: 5/32" - 150 to 200
3/16" - 180 to 260
Voltage: 5/32" - 20 to 26
3/16" - 22 to 27
Preheat: To 3/4" T - Nominal Temperature

Over 3/4" T - 100° F per inch thickness
to 250° F Maximum
Current: D.C. reverse polarity or A.C,

Complete Penetration Welds, Semi Automatic Innershield
Partial Penetration Welds, Semi Automatic Innershield

Weld Type: 1S8-2

Joint Specification: A,W.S, D1.0, Appendix E2 and E4

Material: A36
Electrodes: NS-3M
Weld Position: 1G and 2G
Electrode Size: 0.120"

Amperage: 425 to 500
Voltage: 26 to 30
Preheat: To 3/4" T - 70° F

Over 3/4" T - 100° F per inch thickness
to 250° F maximum
Current: D.C. reverse polarity
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Complete Penetration Welds, Manual and Semi Automatic
Partial Penetration Welds, Manual and Semi Automatic

Weld e: CB-
Joint Specification: A,W.S. D1.0, Appendix E2 and E4

Material: A36
Electrodes: Manual - E7018 root passes
Semi Automatic = NS3M Innershield
Weld Position: 1G and 2G
Electrode Size: E7018 - 5/32"

NS3M - 0.120"
Amperage: 5/32" E7018 - 150 to 220

NS3M = 475 to 500
Voltage: E7018 - 22 to 25

NS3M - 28 to 32
Preheat: To 3/4" T - 70° F

Over 3/4" T - 100° F per inch thickness
to 250° F maximum
Current: D.C. reverse polarity

Manual Fillet Welds - Low Hydrogen Electrodes

Weld es Sl
Material: A572, Grade 50
Electrodes: E7018

Weld Position 1F, 2F, 3F
Electrode Size: 5/32" and 3/16"

Amperage: 5/32" - 150 to 200
3/16" - 200 to 250
Voltage: 5/32" = 20 to 24
3/16" - 21 to 25
Current: D.C. reverse polarity or A.C.
Preheat: To 3/4" T - 70° F

Over 3/4" T - 1000 F per inch thickness
‘to 250° F to 300° F maximum interpass temperat:
Temperature Control: '"Tempil-Stik" Crayons or equal
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Weld Type: MF-52
Material: A572, Grade 50
Electrodes: E7028
Weld Position: 1F and 2F
Electrode Size:  3/16" and 7/32"
Amperage: 3/16" - 220 to 300
7/32" - 250 to 350
Voltage: 3/16" - 23 to 27
7/32" - 23 to 28
Current: D.C. reverse polarity or A.C,
Preheat: To 3/4" T - 70° F

Over 3/4" T - 100° F per inch thickness to 250° F
maximum. 300° F maximum interpass temperat:
Temperature Control: "Tempil-Stik" Crayoms or equal

Semi Automatic Fillet Welds - Innershield Electrodes

Weld e: -S1
Material: A572, Grade 50
Electrodes: NS3M Flux Core
Weld Position: 1F and 2F
Electrode Size: 0.120"
Amperage: 425 to 500
Voltage: 28 to 36
Preheat: To 3/4" T - 70° F

Over 3/4" T - 100° F per inch thickness to 250° g
maximum. 300° F maximum interpass temperatu
Temperature Control: '"Tempil-Stik" Crayons or equal

Submerged Arc Fillet Welds - Dual Tandem Wire

Weld e; SA-S1

Material: A572, Grade 50
Electrodes & Flux: A.S.T.M, - A558
Weld Position: Flat .
Electrode Size: 7/32" and 3/16"
Amperage: 7/32" - 850 to 950
3/16" - 800 to 900
Voltage: 7/32" - 35 to 40
3/16" - 35 to 40 )
Current: 7/32" - D.C. straight polarity
3/16" A.C.
Travel Speed: 30 to 36 inches per minute
Preheat: To 3/4" T - 70° F

Over 3/4" T - 100° F per inch thickness to 250°F
maximum. 300° F maximum interpass temperat:
Temperature Control: "Tempil-Stik" Crayoms or equal

304 NIST NCSTAR 1-1A, WTC Investigation



Supporting Documents for Chapter 6

WELDING PROCEDURES

Page - 6 -

jubmerged Arc Fillet Welds - Triple Tandem Wire

Weld Type: SA-2S

Material: A-572, Grade 50

Electrodes & Flux: A.S.T.M. - A558

Weld Position: Flat

Electrode Size: 3/16", 3/16" and 5/32"
Amperage: 3/16" lead wire - 1100 to 1200

3/16" No. 2 wire - 900 to 1000
5/32" No. 3 wire - 850 to 900
Voltage: 3/16" lead wire - 40
3/16" No. 2 wire - 43
5/32" No. 3 wire - 46
Current: Lead wire - D.C, straight polarity
No. 2 wire - A.C.
No. 3 wire - A.C,
Travel Speed: 45" per minute
Preheat: To 3/4" T - 70° F
Over 3/4" T - 100° F per inch thickness to 250°F
maximum. 300° F maximum interpass temperature
Temperature Control: "Tempil-Stik" Crayons or equal

Complete Penetration Welds - Manual, Low Hydrogen Electrodes
Partial Penetration Welds - Manual, Low Hydrogen Electrodes

Weld Type: MB-S1
Material: A572, Grade 50

Electrodes: E7018
Weld Position: 1G, 2G, 3G
Electrode Size: 5/32" and 3/16"
Amperage: 5/32" - 150 to 200
3/16" - 175 to 260
Voltage: 5/32" - 20 to 26
3/16" = 22 to 27
Current: D.C. reverse polarity, or A.C.
Preheat: To 3/4" T - 70° F

Over 3/4" T - 100° F per inch thickness to 2500 F
maximum. 300° F maximum interpass temperature
Temperature Control: "Tempil-Stik" Crayons or equal
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Complete Penetration Welds - Semi Automatic Innershield
Partial Penetration Welds - Semi Automatic Innershield

Weld Type: IB-S2

Material: A572, Grade 50
Electrodes: NS3M Flux Core

Weld Position: 1G and 2G

Electrode Size: ~ 0.120"

Amperage: 425 to 500

Voltage: 30 to 34

Current: D.C, reverse polarity
Preheat: To 3/4" T = 70° F

Over 3/4" T - 100° F per inch thickness to 250°
maximum. 300° F maximum interpass temperature
Temperature Control: "Tempil-Stik" Crayons or equal

Complete Penetration Welds - Manual Electrode and Semi Automatic

Partial Penetration Welds - Manual Electrode and Semi Automatic

Weld e: CB-S52

Material: A572, Grade 50
Electrodes: Manual - E7018

Semi Automatic - NSSH Flux Core

Weld Position: 1G and 2G
Electrode Size: E7018 - 5/32"
NS3M - 0.120"

Amperage: 5/32" E7018 - 150 to 220
'~ NS3M - 450 to 500
Voltage: 5/32" E7018 - 22 to 26
NS3M - 28 to 32
Current: D.C. reverse polarity
Preheat: To 3/4" T - 70° F

Over 3/4" T - 100° F per inch thickness to 2500 F
maximum., 300° F maximum interpass temperature
Temperature Control: "Tempil-Stik" Crayons or equal
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CRITERIA FOR_ADJUSTING PERCENTAGE OF NON-DESTRUCTIVE TESTING

Non-destructive testing of welds will be performed using either
the dye penetrant and/or the magnetic particle process. Welds will be
checked for performance with applicable ASTM specification. Non-destructive
testing of welds will be performed on 10% of all members.

100% of the linear footage of each weld will be checked on the
first 10 columns and on the first 10 beams fabricated. Provided that all
welds checked are found to be acceptable, then 100% of the linear footage
of each weld on 5 columns and on 5 beams out of the next 10 fabricated will
be checked. Providing at this point that all welds checked have been found
to be satisfactory, then 10% of the linear footage of each weld on one
member out of each 4 fabricated will be inspected for the balance of the
contract.

Each unacceptable weld will be examined,using the previously
described non-destructive methods, for its complete length. For each weld
found to be unsatisfactory an additional like weld will be examined on an

additional member.
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The Port of New York Authority
111 Eighth Avenue
New York, New York 10011

The World Trade Center

FABRICATED STEEL

Contract WTC-217.00

June 6, 1967

ADDENDUM #D2

This addendum should be physically annexed to the Form of
Proposal, but the Form of Proposal will in any case be construed as
though this addendum had been so physically annexed and all addenda
issued will be considered incorporated in the Form of Proposal.

In Drawing Book #3, Page 56, dated 9/12/66, revise the last
two items in the table to read as follows:

t* Weld #2
2-7/8" through 3-7/8" 1/2" %ok
4" through 8" 5/8" ok

%  For Weld #2, t is the thickness of the thicker plat:,
connected by the weld.

*% Indicates "deep penetration" fillet welds using Stami. .
Pacific Corporation procedures as documented in letter
of May 23, 1967 from H. F. Kjerulf to L. S. Feld are
acceptable.

évgfba&

Guy F. Tozzol
! Director
;/ World Trade Department
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SKILLING-HELLE~CHRISTIANSEN-ROBERTSON
Consulting Structural and Civil Engincers + 230 Park Avenue, New York, N. Y. 10017 + Mu. 9-8574

John B. Skilling Helge ]. Helle +  John, V., Christiansen  + Leslie E. Robertson
Consultants
June 5, 1967 Harold L. \Weorthington

Joseph F. Jackson

Mr. YMalcoln P. Levy

Port of New York Authority
World Trade Center Planning
111 Eighth Averue

Kew York, New York 10011

Reference: The World Trade Cenger
Contract WIC~217,00, Stanray Pacifie
Inspection, Testing, Ccordination and
Supervision at Fabricating Plant

Gentlemen:

Contruct WIC-217.00 contains provisione stipulating that irrevocable title

to “built=-up members" and to "building components” passes to PNYA after the
conpletion of detailed imspection and acceptance by PNVA. The coatrzet also
states that PNYA assumes all risk for loss or damage of fabricated units
after they are placed in the hands of tha shipper. These contrsct provisions,
counled with the major use of stacl produced in Japan and Englaend, make it
znececssary for PNYA to implement a comprehensive program of supervision,
coordination, incpection and testing of the work performed by Stanray Pacific
Corporation. The coordination fucctlon assumes particular importance because
of the large quantitice of steel to be supplied from abroad. Stanray Pacific
nusi recoive delivery of this steel in time to mcet the appréved progress
schedule which, in curn, forms an integral part of the overall progress
scncdula for.The World Trade Ceater.

Accompany“ng this letter 1s a compzehensive program for sunervision, cuvordinatiom,
increction and testing bosed on the use of the personnel and facilitiecs of a
locil independent testing agency supervised by a Resident Engincer. We propose
that PXYA implement the program outlired herein under the gupervision of pro-
fessionzl enzincers in the employ of SHCR.

WAYNE A. DREWCA
F. 8., A.FORTER
FRANK HOLLTERMOFF
ROBEAT K. LEVIEN
¥. A. PRIBADEKY
KEMT A. ROGEARS
CHARLES BANDUBKY
WILLIAM D. WARD
E. J. WHITE, JM,
LOREMTE L WIDING

. BEATTALE OFFICET 1A A0 WABSHIROGTON BUILDING, BEATTLE, WABNRIROTON B8)YO1
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Tne Resident Engdncer will be in a position to work closely with the mill,
the dezallar, the fabricator and the shipper. lids xespomsibility will be
limited to that of roviewing and reportirng on the work and to directing the
activities of the testing and imspection. agency. Ko vill establish full-cire
tesidense at the fabricating plant, beginning spproximately 5 weeks prior to
the beginaing of fabricatiom and will remain in residence until sueh time as
PIVA end SECR determiva that weekly visits are sufficient..

The progran prop~eecd horein will provide PNYA with all the necessary documentation
required to assurc that the work conforms to the Coutract Documents, and at the
szxe time, vill give PNYA early notice of potential delays in the work, theraby
providing PNYA maxicum opportudity to preclude these delays.

cocecerning Contract WIC-217.00.
Very traly yours,
SRILLING-EELLE=-CZRISTIANSEN~-ROZERTION,

Leslic E, Sobertson

LER:e

cc: lMr. A. Schveier, MYA
Mr, J. Solomon, ERS
Hr. L. Fold, PNYA
Mr. Je. Eadlar, Tiphman
Mr. W. Cosinuke
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COORDINATION,  SUPERVISION, INSPECTION AND TESTING

OF FABRICATED STRUCTURAL STEEL

Stanray Pacific, Contract WIC-217.00

A. Scope
1. Supervision, coordination, inspection and testing activities must be

performed during the course of the work in order to ensure proper
interpretation of the technical provisions of the contract, to provide
PNYA assurance through adequate documentation that fabricated steel
;onforns to ‘the Contract Documents, ‘and to assure on-time delivery of
fabricated steel to PNYA by identifying potential sources of delay at
the earliest possible moment.

2. Detailed inspection by check list and by non-destructive testing must be
performed prior to final acceptance of:
a) each Pbuilﬁnup member" and
b) each "building component"
to enable PNYA and SHCR to identify unacceptable fabricated items prior
to final acceptance, such acceptance being irrevocable under‘the terms

of the contract.

B. DRersonnel
1. Supervision, coordination, inspection and testing activities shall be
managed by a Residenc Engineer (a professional engineer employed full
time by SHCR).
2. Inspection and testing activities shall be performed by qualified and

experienced technicians in the full time emplov of an indenendenr resring’
agency retained and paid by PNYA., The testing agency shall submit to
PNYA and SHCR detailed resumes of the qualifications and- experience of
each man proposed.for assignment to the work.

C. Records and Drawings
1. ‘The_fabrica:or shall provide the Resident Engineer with one copy of each

of the following:
a) Each advance bill for mill order
b) Each bill of lading for shipment of steel plate

" BKILLING=HELLE=-CHRISTIANBEN-ROBERYTSOM
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e) Each certified mill test report
d) Each typical detail sheet
e) Each approved erection plan
£) Each approved steel detail drawing as corrected to-reflect any and
all approval notations. .
g) Each shop bill of material
h) Each fastener and welding material list
i) Each shipping bill or bill of lading or both for completely fabricatec

and accepted components

.3) The fabricator's Quality Control Program for the work.

k) Test documents certifying qualification in accordance with the
provisions of AWS D1.0-66 for each
(1) welder,
(2) welding machine’ operator, and
(3) welding procedure specification applicable to the work.

PNYA and SHCR will’ provide the Resident Engineer with the. following.

a) _A camplete set of contract documents including all revisions to the
contract documents

b) One print of each approved or corrected shop drawing

¢) One copy of the current approved fabrication schedule

d) One copy of each mill inspection report

The Resident Engineer will:

a). Prepare a daily reporé of his activities, and will submit rhese
reports. weekly, or more often where special conditions warrant

b) Maintain a complete up-to-date file of all welding certification
documents

¢) Maintain-a complece file of test and inspection reports prepared by
tne’ indepenacut testing ageancy.

d) Maintain complete and orderly files of all other data provided to
the Resident Engineer by the fabricator, PNYA and SHCR.

-.-The independent t'estir_\g agency will prepare test-and inspection reports

on a daily basis. Test reports shall record the results of each test or
related group of tests and shall clearly identify each member or
component tested, type of test made, and results of each test., Individual

inspection repor:a shall be made for each inspector's work and £’ 11

.specifically note each member or component inspected, specific xcems

included in the "inspection, and results of the inspection

BHRILLING-HELLE~CHRIBTIANSEN~-ROBERTBON
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D. Supervision
1. Supervision shall be performed by the Resident Engineer.

2. Supervision shall include:

a) A complete study of the fabricator's quality control procedures,
proposed fabrication'procedures, provisions for storage of incoming
material, for completed "built-up members” and for "building
components,"” and provisions for loading and shipping of completed
"building components". This study will be made by the Resident
Engineer prior to the beginning of fabrication. The Resident
Engincer will submit a complete report and analysis of his findings
to SHCR and PNYA prior to the beginning of fabricationm..

‘b) Liaison between PNYA and SHCR on the oné hand, and Dovell fngineering
Company on the other, regarding the preparation and approvﬁl of shép
drawings.

¢) Ensure proper interpretation of thg Drawings and Specifications by

 assistance to the fabricator. ‘Where thQ Resident Enginecer determines
that a ruling frog the Engineer is in order, he will cxpedite'recqip;
of the Engineer's'fuling by immediately reporting all pertinent data
_ to SHCR and PNYA.
d} Direction of-tﬁelvork performed by the independent testing ngency‘and
its inspectors. The scope of inspection and testing is defined in
Pa:t(ﬁfff this outline. Should conditions. occur during the course of
the work which, in the judgment of the Resident'Engineer,!wqrrant
additional inspection or -tests, tﬁe Reéi&ent Engineer shall have the
authority to order such additional inspectioﬁ or tests as he deems
necessary. The Resident Engineer shall report to SHCR and PNYA~

" immediately all such instances.
Cuilibudl wsucveillance of tne quality or the-work'includiﬁg

(1) Checking material as received and stored in the receiving and

[ 4]
-

storage yard for
(a) Grade, heat number and marking
(b) Condition-
(c) Dimensions
'(d) Method of storage
(2) Croas-chgcking of certified mill test reports against materaal
recelved at the receiving and stnrage yard.. Itema (a) and (b)

SKILLING=HELLE~CHRISTIANSEN=-ROBERTSON
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shall be performed immediately upon receipt of material at the
receiving and storage yard.

(3) Random checking during fabrication of width, length and
thickness of plate, layout work, edge preparation, jigs and
,templates, ‘welding of main members, preparation of detail
material, ueiding of detail material, distortion control, milling
of columns, and other items as required.

(4) Surveillance of the fabricator's quality control program as
actually implemented by the fabricator, including review of any -
‘repor:s prcpar-ed by the fabricator for submission to SHCR and PNYA.

(5) Continual direction of inspection and -testing work pelrfomed to
ensure adherence to the amounts of inspection and tcating outlined
in Parts @.rand herein.

E. .Coord;nation

li..

2!

Coordination shall'be performed by the Resident Enginecer with the assistance
of inspectors irom the independent teséiag agency. ' '
Coordination shall include .

a) Continual scrutiny of the approved progress schedule.

"b) Organization of advance bills of material into groups bnEEd on dates

. material must be delivered to conform to progress schedule.
c). Review of bills of lading for shipment of material again'sl_: advance
'bills of material and approved progress schedule. :
d.)' Check of material actually on hand in receiving and storage’ yard
"against a), . b), and c) above. The Resident Engineer shall notify
the fa. .caror, SHCR and PNYA immediately upon discovery of any
discre acy or omission.
e) Check ! each unit from the beginning of fabrication until loadeo
for - pment. The date and time shall be clearly recorded on the
"Res’ nt Enginear's copy of the applicable shop.drgwing ‘and erection
dr: ng for '
(" beginning of fabrication
/ final‘acceptance of “buili-up member"
(3) final acceptance of ""building component“
(4) completion of loading for shipment.
The Resident Engineer shall notify the fabricator, SHCR and PNYA
;mcdintéiy '.shuuldv any ‘unit fall behind schedule, and shall notify

BKILLING=NELLE-CHRISTIANSEN-ROBERTSON
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SHCR and PNYA promptly of the date fabricated componen:e ac:ually

leave the fabricator s yard.

F. Inspection
‘1., Inspection shall be performed by qualified and expcrienced'sl:ructural steel

. imspectors in the full time employ of the independent testing agency.

2, Only inspectors np.prcveld by PNYA and SHCR shall be assigned to the work.
~ Approval will be based on review of detailed ‘re'sumés of each inspector's
qualifications, experien'ce and abilicy to perform the required work. .

3. Generally, one full time inspectuf shall be aasigned to each work shift.
The Resident Engincer shall have the authority to increase the number of
~inspectors working in a given shift in accordance with amount of inspection
work to be performed, or to reduce or increase ‘the hours worked by any
inspector as work load varies.

4, Duties of inspectors will be as fo-llows:

. a) * Assisting the Resident Engineer as. required in analyzing and cross-
checking advance bills of material, bills of lading for material and
.certified mill test reports

b) Checking each plate upon arrival at the receiving and . storage yard for
(1) Heat number and specification confomnc_c
(2) . Condition
(a) -Edge defects (laminations, slag 1nc_1usionq)
(®) Surface defects .
(c) Damage (bends, kinks)
¢) Checking of "built-up members" during fabrication
. (1) Plates
(a) Heat number and yield point.
(®)" -iength, width and thickness
{c) 'Tolerance conformance
(d) Edge and surface defects
(2) Jigs, templates.and positioners
" (a) Suitabilicy
NOR -Dimenaiona_l accuracy
(e) Al:!;gnne-_nr.
(3) Welding
© (a) Edge preparation
(o) " Fit-up’ (praper use of tack welds. diachragm’ platas, jigs)

SKILLING-MELLE-CHRISTIANSEN-ROBERTEON
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(). Position for welding
(d) Fltix, electrode, preheat, type of welding equipment, voltage
. and anﬁeragc for conformaﬁce to welding procedﬁrc specification
(e) Visual check of 100Z of completed welds
(£) Select: lengths of weld for non~destructive testing to be
perform_ed after meaber cools
(4) Fully -uelda‘-d members shall be checked after cooling for conformance
. to the required tolerances (camber, we_ép, out-of-square)
{5) Finishing '
(a) Theoretical centerline _
(b) Milling of first end for perpendicularity to ‘theoretical
centerline '
¢) Check layout of length for milling second end including
corrections to theoretical length for temperature and
shortening under load- '
(d) Check.of perpendicularity to ‘theoretical centerline of. seconc _
end | _
(e) Final check of actual length after milling is complete
d) Checking of "building components'’ during fabrication
(1) Heat number and yield poiht of detail material -
(2)' Proper "size and ﬁeigh: of steel sections or thickness of plate
(3) Layout._lbf.detail material for proper:location of holes, copes
and cuts
(4) Fit-up of detail material
~ (a) Proper fit-up for welding
(b) Proper-location off theorgl:icnl_:column centerline’
(5) Visual check of 100% of detail welding
) seiect lengths of detail welds for non-destructive testing
e) Final check
(1) Check main mﬁfcrial for dimensions -
" (a) Length’
(b) Wideh
(¢). Thickness
'(2)'" Check " main m;terial for conformance to _.atael spec.'_A_:ié, etc,

BKILLING=HELLE-CHRISTIANSEN-RCBERTSBORMN
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L (3) Check basic dimensions
' (a) Overall 1cngfh
(b) Sweep, camber, out-of=square
(¢) Theoretical centerline
(d) Finished surfaces for 90" angle to centerline
(4) Check detail material
(a) Length, width, thickness, copes
'b) Hole patterns, edge preparation, etc.
'‘e) Conformance to steel specifications
;d) Location in relation to theoretical centerline
‘e) Location longitudinally
ﬁf) Freedom of edges from burr, lamination, slag 4dnclusien, cte.
(g) Cleaning of steel
(h) Protection of milled surfaces
(1) Accurate-and clear marking
7) Checking wiil'be against structural drawings wherever possible.
Results of inspection will be recorded on the Resident_ﬁngincér?s

record set of shop drawings.

Testing _
1. Testing activitics will be performed by personnel in the full time employ

of the testing laboratory. Non-destructive testing will be performed by
persons fully qualified, experienced anp'canaﬁie.iﬁ the non-destructive
testing technique used.

2, Testing activicies fall into two categories:

- a) Non-destructive testing performed at the material receiving and stov
yard and in the fabricating works

b) Testing periormed at the testing laboratoyy

SL Noﬁ-descructive testing may be divide&_intﬂ five categories
a) Visual inspection (;ncluding measurements)
b) Dye penetrant inspection’
¢) Magnetic particle inspecgiun'
d)} Ultrasonic 1nspection
e) Radiographic’ 1nspection

4. Visual inspection will ascertain the locations where other types o

testing will be employed,

SKILLING=~HELLE=CHRISETIANSEN-RCBERTSON
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5.

8.
5,

Dyc penetrant inspestion will be used as a random spot check of welds vheré
such inspection is judged desirable by either the inspector-or the Resident
Engincer.

Magnetic particle inspection will be'used to inspect a minimum of 5 percent
of all member and detail welds. _

Ultrasonic inspection will be used where the Resident Enginecr determines
special conditions warrant this typc.of inspection. -
Radiographic inspection will not be required for the subjgﬁ:'uork.

Testing performed at the testing laboratory falls into three categories:

3) Testing of specimens for welder and welding machine opcratbr‘

' qualification tests

b) Mechanical tests of steel plate or weld metal

¢) Chemical (checﬁ) analysis of steel plate.or weld metal

It is anticipated that only a) above will be required. However,. should
special conditions warrant, the Resident Engineer shall have the authority
to-call for tests listed under b) and ¢) in-.the numﬁc?:jpdged necessary by

the Resident Engineer.
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DRATFTS8/25/67

United States Testing Company
1514 Park Avenue

Hoboken, New Jersey
Gentlexen:

The undersigned, The Port of New York Authority, hereinafter
referred to as the "Authority"!, hereby offers to retain The United States
Testing Company, hereinafter referred to as'U, S. Testing" to furnish
to the Authority for such periods of time as the Construction Manager
or Assistant Construction Manager of the World Trade Center of the
Authority, hereinafter called the'Manager" may require, the services
of such number of experienced and qualified. steel inspectors and field
and laboratory techniéians who are qualified to perform the services
listed In Appendix 1 attached hereto and forming a part hereof in
connection with such quantities of steel to be incorporated in the
World Trade Center being constructed by the Authority inm the City of
New York as ma;y be fabricated by the Stanray Pacific Corporation at
their facilities located in Los Angeles, Califormia and at the direction
of the Manager to p2rform physical and chemical tests on foreign steel
samples which will be forwarded to the U, S, Testing Laboratories in
Hoboken, New Jersey. U. S, Testing shall not, without its further
¢onsent, GLTNEr eXpress Or impiled, De wulijated v fuliiisn suwn
services after December 31, 1970.

The Authority will obtain entrance for U. S. Testing to
fabrication shops where U, S, Testing is required to perform its
services and will furnish to U, S. Testing necessary technical speci-

fications, drawings, shipment dates, and other information required

for it to perform its services hereunder.
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SCOPE OF DUTIES

F. Inspection

1. Inspection shall be performed by qualified and expevienced structural
steel inspectors inthe full time employ of the independent testing
agency.

2. Only inspectors approved by PNYA shall be assigned to the work.
Approval will be based on review of detailed resumes of each inspector’s
qualifications, experience and ability to perform the required work.

3, Generally, one full time inspector shall be assigned to each work
shift. The Supervising Enginecer to be supplied by the Authority shall
have the authority to ingrease the number of inspectors working in

a given shift in accordance with amount of inspection work to be
performed, or to reduce or increase the hours worked by any inspector

as work load varies.
4. Duties of inspectors will be as follows:
a) Assisting the Supervising Engineer as required in analyzing and
cross-checking advance bills of material, bills of lading for
material and certified mill test =zeports

b) Checking each plate upon arrival at the receiving and storage yard
for

@) Heat number and specification conformance
@) Condition
(a) Edge defeé:s (laminations, slag inclusions)
{b) Surface defects
(c) Damage (bends, kinks’
c¢) Checking of "built-up members" during fabrication
(1) Plates
(a) Heat number and yield point
(b) Length, width and thickness
(¢) Tolerance conformance

(a) tEdge and surface defects
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(2) Jigs, templates and positioners
(a) Suitability
(.b) Dimengional accuracy
(c) Align::én:
(3) Welding
(a) Edge preparation
(b) Fit-up (proper use of tack welds, diaphraga plates, jigs)
{(c) Position for welding
(d) Flux, elecrrode, preheat, type of welding equipment,
voltage and- amperage for conformance to welding pro-
cedure speqification
(2) Visual check of 100% of coapleted welds

(£) Select lengths of weld for non-destructive testing to
be periormed alter member cools

(4) Fully welded wmembers shall be chacked after cooling Zor
conformance to the required tolerances (camber, sweep, out-
of-square)

(5) Finishing
(a) Theoretical centerline

(b) Milling of first end for perpendicularity to chécretical
centerlina :

(c) Check layout of length for milling second end including
corrections to theoretical length for temperature and
shortening under load

(d) Check of perpendicularity to theoretical centerline of
second end

(¢) rinal check of actual length after milling is complete
d) Checking of "building components' during fabricacion

1) HKeat number and yield point of detail wmaterial

P

2) Proper size and weight of sreel sections or thickness of plate

-~
e

(3) Layout of detail material for proper location of holes, copes
a . *
"3

(4) Fit-up of derail material
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(5) Visual check of 1007 of derail welding

(6) Select leaghs of detail wzlds for non-destructive testing

Final check

(1) Check main material for dimensions

(2)
(b)
(e)

Length
Widch

Thickness

(2) Check main material for conformance to steel spec. A36, etc.

(3) Check basic dimensions

(3)

(®)
(e
(¢)

Oversll length
Sweep, camber, out-of-space
Theoratical centerline

inishas surfaces for 90° angle to centerline

(%) Check detail material

(a)
(b)
(e)
(d)
(e)
(£)
(8)
(h)
(i)

Length, width, cthickness, copes

Hole patterns, edge pgepara:ian, ete.

Conformance to steel specifications

Location in relation to theoretical centerline

Locatrion longitudinally

Freadom of edgaes from burr, lamination, slag inclusion, etc.
Cleaning of steel

Protection of milled surfaces

Accurate and clear marking

(5) Checking will be against scructural drawings wherever possible.

Results of inspaction will be recorded on the Supervising Engineer's

record set of shop drawings.
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f) Witness and certify qualification of Welders
g§) Check Contractor's invoices for quantities of acceptable material

G. Testing
1. Testing activities will be periorcaed by personnel in the full time employ
of the testing isboracory. Non-destructive testing will be performed
by persons fully qualified, experienced and capable in the non-
destructive testing technique used,

2. Testing activiries fall into two categories:

a) Non-destructive testing performed at the material receiving and
storage )-(ard and ia the. fabricad ng works
b) Testing performed at the testing laboratory

3. XNon-destructive testing may be divided into five categories
a) Visual inspection (including measurements)

b) Dye penatrant inspection
¢) Magnetic particle inspection
d) Ulcrrasonic inspection
2) Radiographiec inspection

4. Visual inspection will ascertain the locations where other types of
tescing will be employed.

5. Dye penetrant inspection will be used as a random spot check of welds
where such inspection is judgeﬁ desirable by either the inspector or
the Supervising Engineer.

6. Magnetic particle inspection will be used to inspect a minioum of 5 per
cent of all member and detail welds.

7. Ulrrasonic inspection will be used Where the Resident Engineer determines

special coaditions warrant this type of inspection.
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S. Radiographic ianspection will not be required for the subject work.

S. Testing performed ar the testing laboratory falls into three categoTies:
a) Teastirng of speciméns for welder and welding machine operator

qualificatioh tests

b) Mechanical tests of steel plate or weld metal
¢) Cheaical (check) arnalysis of steel plate or weld metal
Iz is aaticipated that oaly a) above will be required. However,
should special comditions warrant, the Supervising Engineer shall have
the authority to call for tests listed upder d) aad ¢) in the number

judged necessary by the Supervising Engineer,
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SKILLING-HELLE-CHRISTIANSEN-RQOBERTSON
Consulting Structurcl and Civil Engincers + 230 Park Avenue, Now York, N. Y. 10017 « Mu. 93574
Jokn B. Skilling . Helge J. Helle  «  John. V., Christiansen . Leslic E. Robertson

Consultants

ApTii 5, 1987 Harold L. Worthington
joscph I, juckson

Pert of New Yerlk Autbority
TTorld Trade Ceater Plonaing
111 Zighth Avenua

New York 11, XNew York

Atteontion: Mz, Malcola P, Levy

ereace: The World Trade Center
Mi11 Ianspection of Japanesa Steel

Verifiecation that structural steel produced In Japaun conforns to the
Specifications for The World Trade Conter £3lls into four droad categories
zs Zolilows:
1. testing and Zaspection performed by the mill,
2, work waich will ba performeé by SECR,
3. work which may be performed by an independent testing
icboratory under contract to PNYA, and \
4. work vhich is the specific rvesponsibility of the
fzbwedicator.
Tizst, following standawd ASTH procoduras, the nlll is roquired to periorm
chemical and physieal tosting to zaosure itgell and document to the purchaser
thot tha wequirazents of the cpplizeblie material cpecifiicotion hzve beon
mat. Each heat is analyzed for chamical esmpositien by ladle analysis and
zhysical zocto arve mode o afoordanac with the roquironcals of che applicable
material speeifieaticm. Tor imstance, AS t and bend
cesting of aach slate as rolled, while ASTM A36 requires teasion and bend
testing of each heat. The raosults of those tests ara recoxded on a mill test
Tapors bearing 2 statemeat certifying the corroctness ¢f the data Teported
VIAYSE &, DHEWEDH
.. A, FOLT SR
FAarik PCCLICHMOFF
hOULaT S. LEVILN
. A, ®RICADLAT
FEKT A, HOGLH S
CHAMLEL BARDULAY
WithiAMm L. Wani
e do WHITE, Jn.
LORLEKTE & WIDIRG
" ATTLE erFrrice. 1040 WAIHINGTON BUILODING, EEATTLE., W ABKRINGTOMN BOl10)
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mants of the stesl specilfication. Steel
check anclysis chall be scleeted by the independent testing
lzboratsry aad should wTopresoent abeur oac out of each six
heats from which steel is supplied for use im the worlk.

b. Witness 25 percent of the cehcoek analysis tests periommed Ly
tha =ill to cssure conformance witih ASTM AG and the reouire-

-

-

2., UZtzness 10 pezecent of tensile te perforoed by the =ill wo
assure conformanca te the roguiremaznts of tha steel specification,
ASTM A6, 2nd the applicable portions of ASTM A370.

b. Witzness 10 percent of bend tests =ed by tha mill to assure

conformance o the .equiraneants of the steel specificatien,

ASTM AS, =nd the spplicable poriZona of ASTY A370.

a. Stould the manufacturer cleet to repalr plates In accordance
vith ASTH A6, the testing ladovatery should witness 100 parceat

of the condizioning work to ascure confomance to ASTM A6.

for conformance with ASTM A8 zné the Specifications, and
bl

2. The zostiag leboratory should choeck the matking of steal 3l
o
Toper reprasentation on o eertifled umill est report.

Pacific Cax and TFoundry
Contyact WIC=-214.00

2. Witaess 10 percent of the ladle anclysis testz parformad by the
nZli o assure conformance with ASTM A6 oy ASTH 420, as applicable,
znd the chenical reauivezents of tha steel sheeification.

b. Uizmecs 25 percent of tho check azclysis tests perfowned by the
=iil o asscurce conformonce with ASTH &6 or ASTH A20, as cpplicadble,

o

f the stecl snecification. teel o be
lycis should be sclected by the indepeaden
sheuld represent sbosut one out of each fou
will be eupplied for use in the worlk.
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THE PORT OF NEW YORK AUTHORITY

111 Eighth Avenue-at 15th Sireet, New-York, N.Y. 10011
)

S Ereren Beveat s TSt Wl Tde Deparimon

New York, New ¥ rk 10007 ‘Guy F. Tozzall, Direcror i
Richard €. Sullivan, Direcior, The World Trade Center . f

Malcolm P. Levy, Chiel, Planning & Comstruction Division
R. M, Monti, Comiruction Manager  * *=i~phono (212} 620-7918

Sept.mber' 21'..‘196.7'

Stanray Pacific Corporation -
11633 Souch Alameda Streot
los Angeles, Califoraia 90002

Atten:;on: Mr. R. B. Moxris _
'Rot  The World Trade Center = Contract WIG-217.00 = "

For Enst Supecintendonce Co.

" Geatlement

Ian reply to your lotter of Scptember 12, 1967, the 1nte:-.
national inspecction agency, Superintendenca, Inc., a! New York Cicy, -
through their affiliate firms in Japan and Great Britaia, have beca
roceined to provide the foreign mill Lospection. This {ospection, ia
addicien to providing the normal review of mill test roports acd visual
.inapeetion of marerial prior to chipmenr, {ocludes: a derailed check
for dimencional tolerancea performed on & random basis oa a minicum of -
" 10% of the plates and 20% of the shopes; the witnosoiag of a minimum of
10% of the chomical teats and becweon 10% aad 20% of the phycical tests
performed by the wmill as :cqui:cd by the specifications; indopandeat
check analysis oo sasplea £rom 107 of the heato; ond witnessing 10% of
tha loading of material abnnrd the carrying vessel to assure proper
otorage. :

ror ioformation, and ia the hope of being of some aspistaace
to you, Superintendence has been {astructed to furnish you with copies
of all {nopections and rcports made on wmaterials furaiched under your
ecentract. Ao you csa pec from tho above, they do not porform 100% iappoc~
tion and thus, i{n moot caﬁna. would not. bo in a panluon to {aform you e£
m:erzal ahnr:azoa.. . ‘

Quz mnl inspection doeo npr.'uuevo you of your 61:__11;;“10:1:
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stanray Pnctﬂc corpoul:ton % Septecber 21,1967 .-

4::03:103: Hr. R. B. m:ru

uader the subject contract, dowever,-we will coatinue as above £o
offer any assistaace ve can, ' '

S;acdrcly. .

- Re M. Monti -
"~ Congtruction Manager
The World Trade Center

‘Copy tos Heux-a. J. R. Bodler (TRCC)
" * Re.Van Stolk (Super:’.ntencence €04)

+L.B, kobarnon (sHCRY -
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THE PORT OF NEW YORK AUTHORITY

Waorld Trade Nepartment

Cuy I Trzroli, Dirertnr

Malenlm P, Levy, Chirl, Planning & Contanmtion Diviion

R. AL Monti. Censtinetion Manyger Telephnane (211 2475500 OMice ot the Canstin tion Lsnager M Church 81, New York, NY. 10m7

November 13, 1967

Stanray Pacific Corp.
11633 South Alameda Strect
Los Angeles, California 90002

. Attention: Mr. R.E. Morris
Subject: WORLD TRADE CENTER = CONTRACT WTC 217.00 - MILIL, INSPECTION

Gent lemen:

As you know, the Port Autherity as part of its overall quality control
program on fabricated steel for the World Trade Center, has established
a policy of providing mill inspection at =11 sources, whether foreign
or domestic. The scope of this inspectinn includes independent check-
ing of rhemical and physical properties on a random basis. In order

to implerment this program, each fabricator has been requested to have

_ their suppliers make available to our inspection agency, extra samples.
Our inspectors will collect a representative percentage of these samples
for independent testing, Some of the testing will be performed by the
agency inspecting at the mill, and in the case of foreign sources, some
of the samples will be forwarded to the United States for testing.

The independent testing portion of the mill inspection program will be
performed ns follows:

A. Domestic Sources

1. Steel with yield points less than 50,000 psi - One tension
test and one check analysis on sumples selected at random

from 1 out of 10 heats.

2, Steel with yield points of 50,000 psi and higher -~ One
tensile, one bend test and a check analysis on samples
selected at random from 1 out of 10 heats.
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Stanray Pacifie Corp. November 13, 1967

B. Foreign Sources

1. Steel with yield points less than 50,000 psi - One
tension test and one check analyeis on samples selected
at random from 1 out of 10 heats to be performed abroad.
In addition, one sample suitable for a tension test
from 1 out of 4 heats will be srhipped by the Authority's
Inspection Agency to a laboratory in the United States
for tensile test and check analysisa.

2. Steel with yield points of 50,000 psi and hipher - One
tensile test, one beml test and a check analysis on
samples selected at random from 1 out of 10 heats to
be performed abroad.

In addition one set of samples suitable for machining
into a tensile specimen and a bending specimen will

be sclected at random from 1 out of 4 heats and will
be shipped by the Authority's Inspection Apency to a
laboratory in the United States for further testing.

It can be scen from the above, that hasically the ramples fall 4into
. two catagoriesn:

1. Steel with yield points below 50,000 psi in which case
only a sample suitable for machining into a tensile test
specimen will be required. (Check analysis specimens
can be obtained from the tensile sample.)

2. Steel with yield points of 50,000 psi and above, in
which case a set of samples suitable for machining
into a tensile and a bend specimen will be required.
(Again check analysia can be made on the tensile:
sample,)

The only difference between foreign and domestic sources is that on
foreign steel a larger percentage of the total number of heats will
he tested. Kindly reinstruct your supplier and request that they
confirm their concurrence to supply the required samples. Since the
unmachined samples for independent testing can he obtained by the
mill at the same time that they take their samples for testing as
required by the applicable specification, no additional handling will
be required and wo additlonal costs should be incurred, 1L you think
it advisable, I have no cbjection to your forwarding a copy of this
letter to your suppliers.
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Stanray Pacifie Corp. November 13, 1967

Kindly implement the above procedure immediately on all present and
future mill orders and pleasc keep the underrigned advised on any
problems that you may experience.

Very t:rnly}gurs.

A 7

(// Y ./-’Z{.q,»y zt';'(e’/.
/e R.M, Honti

. Conatruetion Manager
f/ The Vorld Trade Center

CC: J. Endler (TRCC), L. Robertson (SCIR), M. Levy
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CADLE PITTOCHMODIN
TELEx OO0 734

-] Pittsburgh-Des Moines Steel Company
i 'l - = - . 8 e -

—_—— e -

Engineers
HEVILLE 'SLAND - PITTSDURGH, PENNSYLVANIA 13225 - AREA CODE 412
PHONE 3..-3000C

Falraeeators

|
R 1
Canstiueclors |

Gctober 21, 19CGS

Tishmss Realty and Construction Co,., Inc,
€66 Fifth Avenuz
M Jork, liew YTork 10019

At F W, James R, YXndler,
sgsistant Yico Pregident

Reference: The Vorld Trade Center
RQuality Control zrnd Tenting Program
Structurzl Stecl - Packppees I, III & XV

Contlonan:

¥n aro pleszed to trersgmit morcwith our (ropomed
Quality Contreol and Tecting Prorram for Packajgern I, IIX
and IV of the Project. Wo will apprecinte corly review and
covment on thia Progran co tkat ony cdiustaents whick ooy b
dogircd can be incorporated into our »roposals,

We have had to mske inportart assuwmpticns as to theo
acount of radiographic or unltrasonic testing of welds wiich
will be required to meintain accentable auplity thrpughout
the work, Thcorefore, the amount of zuch testing spsoified
in the eaclogscd Progranm is pot an expression of judgment ce
our part as to whether snid smount of testing will gunarantee
o qualiiy level consistent with the eervice required,
Responsibility for this Judmeent rests with thoe Osmor,

Cenerally, our wold quality control prozrea is
based oo the *spot-cxaninstion” principle. The guality of
welding produced to meet srot-cxaminntion requirements will
approach thati wihich would be preduced for 100 percont inagpsc
bowever, spot examination will pot insure wors of prodetermi
quality level throughoul, ond work accentod under shot-
oxomipation regquirements may s5til]l centain deZecte which might
bo discloscd under further exzaminetion. If all unaceeptalle
vold defecta which would be revenrled by radiographic or
ultrpnonic inspection nust Le eliminated from the siructursz
or ap~scific portions thereof, then 100 percent inspuction
pust be omployed, and muet be included as s fmctor in the
cost of production.

ticen,
ned

HAMMOND PRODUCTS
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CABLE: PITTDEMOIN
TELEX! OBO-734

Pittsburgh-Des Moines Steel Company

Engineers

[y = .

NEVILLE ISLAND + PITTSBURGH, PENNSYLVANIA 13225 + AREA CODE 412
PHONE 331-3000

Fubricutors

Construciors |

November 2B, 1966

Tishman Realty and Construction Company, Inc.
666 Fifth Avenue
New York, New York 10019

Attention: Mr. James R. Endler, Ass't. Vice President

Reference: The World Trade Center
Quality Control and Testing Program
Structural Steel - Packages I, III & IV
Anendment No. 1, dated Novembexr 25, 19G6

Gentlemen:

Enclosed is Amendment No, 1 to our propesed
Quality Control and Testing Program for Packages I, III &
IV of the Project. This Amendment is submitted in response
to the ¥Worthington, Skilling, [elle and Jackson letter dated
Octoker 27, 1965, With rcference tc the comments listed
in that letter, our actien in each case has been as follows:

1. Information contained in the first
comment has been incorporated into
our program by revision of paragraph
SP-5.03, Supplemental Provisions.

2. An organization chart for the PDM
Quality Control Department has been
added as Appendix A to the program.

2. Qualification standards for testing
personnel have been outlined in added
paragrapgh SP-1.05,

4, Paragraph SP-5.11 has been added to
cover ultrasonic testing procedare.

5. ASTHM and AWS standards have been
referenced by revision of paragraph
SP-5.04, and addition of paragraphs SP-5.12
and SP-5.13.

HAMMOND PRODUCTS
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Pittsburg’h-Des Moines Steel -c;ompdn}'

Tishman Renlty and Construction Co,, Inc. Nov. 28, 1966
Page 2.

6. Description of production methods,
jigs, templates and other means
of dimension control have becen added
2as Appendixes B, C and D, and para-
graph SP-6.03 has been added vreferring
to these appendixes.

7. Paragraph SP-4.,02 has been revised
to provide for material delivery in
accordance with ASTM AG and A20 both.

8. A statement regarding life of the pro-
posed painting system has been added as
paragraph SP-8.05.

9. Procedures for cutting,de-burring and
edye preparations for welding have
been outlined by revision of paragraph
SP-4.05 and addition of paragraph SP-4.06,

10. Paragraph SP-5.10 has been added to
describe the use of welding procedure
specifications and joint welding procedure
qualification tests in quality control work.

This Amendment No, 1 also incorporates a revised
seciion on Kadlographic inspection into the body oi the PDM
Quality Control Program. This revision was completed shortly
after our original submittal of the Program.

We hope this Amendment will be consltdered satis-
factory vesponse to the comments on our Program, and that the
Program may therefore have final approval. We will be pleased
to discuss the matter further; however, and will make any
additional changes which may be decmed necessary.

Yours very truly,

PITTSBURGH-DES MOINES STEEL CONPANY

James C. Dods,
Special Products Department
JCD/k

Atts.
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CADLE: PITTDEMOIN
TLTELEX! OBAB-T3a

Pittsburgh-Des Moines Steel Company

Eagincers

NEVILLE ISLAND * PITTSBURGH, PENNSYLVANIA 15223 = ARECA CODE 412
PHONE 331-30Q00

Fabricators
Construclors

December 23, 1966

Tishman Realty & Construction Company, Inc.
656 Fifth Avenuc
New York, New York 10019

Attention: Mr. James R, Endler

Reference: The World Trade Center
Quality Control and Testing Program
Amendment No, 2

Gentlemen:

We acknowledge receipt of the Worthington, Skill~
ing, Helle § Jackson letter dated December 20, 1966 re-
garding our OQuality Control Program for the. World Trade
Center. In accordance with the statement therein that
the text of the Program "should be changed'", and in com-
pliance with your rcaguest by letter dated Decenber 21,
1966, we submit herewith Amendment No. 2, revising our
Program to incorporate the items called for by the Engi-
neers, and we will proceed to evaluate our earlier pro-
posals to determine what influence this change may have

on them,
Yours very truly,
,\PITTSBURCH-QES’MOINES STEEL CoO.
‘wé}::"‘-.' {2l/i~5:”i{;~-
James C. Dodg
Special Products Dept.
JCD/k/1sb
Atts.

HAMMOND PRODUCTS
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FITTSBURGH-DES MOINES STEEL COMPANY
QUALITY CONTROL 'AND TESTING PROGRAM

THE WORLD TRADE CENTER

AMENDMENT No. 2 Decenmber 23, 1966

The Pittsburgh-Des Moines Steel Company Quality Control and
Testing Program for the World Trade Cenier, dated October 19, 1966
with Amendnent No. 1, dated November 25, 1966 is revised as described
hereinafter in response to letter dated December 26, 1966 from
Worthington, Skilling, Helle & Jackson to Tishman Realty and
Construction Company. This Amendment also includes correction of a

typographical error in the original Program.

1. Under Section SP-5 WELDING, delete paragraph SP-5.05 on page S-5,
and substitute therefor the following:
5F-5.0G5 TFiilet welds will be inspected as Ibllows:
a. At least fifty percent (50%) of all fillet
welds on quenched and tempered steels will
be subjected to magnetic particle inspection
48 hours or more after welding.
b. At least ten percent (10%) of all fillet
welds in steels other than quenched and
tempered steels will be subjected'té
magnetic particle inépection.
2., In Amendment No. 1, Paragraph SP-5.04, Change the first sentence
to read as follows: "Inspection of welding by PDM Quality

Control Personnel will conform to the requirements of Section §,

AWS D1.0-66".

3. Under Section SP-5, WELDING, in Paragraph-SP-5,07b, ninth line,

Change "twenty percent (20%)"to "ten percent (10%)".
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CADLE PTIDCMON
TELEN 009 T34

=YY Pittsburgh-Des M ,
G0Y] Pittsburgh-Des Moines Steel Company

Engineers

§ T — ] NEVILLE ISLAND - PITTSBURGH. PENNSYLVANIA 135223 + AREA CODE 412

) PHONE 231-300u
ransitrig fors

Juno 2, 1067

Tilohman Renlty and Construction Co., Inc.
€66 Pifth Avenuo
How York, New York 10017

Attention: Mv, Borbort Woinstein

Roforonce: The World Trade Center
Contract ¥WIC-213,00
Quality Control and Teating Program

Gontleonon:

In rcaponse to tho lotiur dated lay 16, 1961, from Mr. Jares
White of Ekiliing-Hollo-Christiansen-3obartson, we subzit here-
with Amendmont No. 3 to the PDM Quslity Control and Testing
Progran.

Borma explanntory comment is in order concerning the dimensional
control and ckocking proceduros and the revision to Paragreph
SP-6.,03 in thts Amendment HNo, 3. lr, White and mysel{ discussad
thiz mattor by telophone on jay 1G, 1067 and due to that coaveorsatiosn
it is pmy understandisg now that tho information desired hore

should describe FDM Quality Control Dapartmont dns==sciion procodures
Fuihor than actual work procedures es covered by Appondix C.
Thorefore, we huve omitted refercnce io the J\ppendix sn:.i have
rovised Paragraph G.02 so that && now comsosrng Anspeciion
procodures, Since approvod ahop drawinﬂs are used for developlng
thesoc procedures, they cannot ha degoribed at thiz tiks,

We hope you will find this submittal satisfactory, and that cur
Quality Control and Testipng Program may nov be considered an
acceptable refercence for uso with the executed Contract and
Tochniecal Spccifications,
Yourz wvery truly,
PITTEBURGU~DES MOINEB BTERL COUDANY
J. C. Docz,
8pecial Froducta Departmont
Atta.
¢cc: Mr, Jamos White
Skilling-Holle-Chriatisnzen-DRsbosison

HAMMOND PRODIICTS
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PITTSBURGH-DES MOINES -STEEL COMPANY

QUALITY' CONTROL AND TESTING PROGRAAI

THE WORLD TRADE CENTER

AMENDMENT NO, 3 JUNE 1, 1967

The Pittsburgh-Des Moines Steel Company Quality Contirol
Program for The World Trade Center, dated October 19, 1966, with
Amendnent Ho. 1 dated November 25, 1966 and Amendment No. 2 dated
December 23, 1966, is revised as described hereinafter in response
to letter dated May 16, 1967 from Skilling-Helle-Christiansen-

Rcbertson.

1. In Paragraph SP-5.03 on page 5 of Amcndment Ho. 1, delcte the
entire last sentence: "The complete penctration butt welds....
bridge quality welds." and substitute therefore: "The complete
penetration butt welds at the tops of the ninth story spandrels

will conform to AVWS D2.0-6G, Article 409."

2. In Paragraph SP~5.11 on page 6 of Amendment No. 1, delete the
entire first sentence: "Ultrasonic inspection .... of weldments."
and substitute therefore: "Ultrasonic inspection of weldments
will 'be governed by ASTM Standard E164-65, Standard Method
for Ultrasonic Contact Inspection of Weldments, and by the
PDM Quality Control Manual Scction entitled Ultrasonic Inspection.
Where thnere are conflicting requirements, the provisions of ASTi

Standard E164-65 will govern',

Also in paragraph SP-5.11, delete the entirc last sentence:

“(The PDM Quality Control..... added when complete)",
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QUALITY CONIROL AND TESTING PROGRAM PAGE ‘2.
THE WORLD TRADE CENTER 6-1-67
ANENDMENT NO, 3

3. In Amendment No. 1, page 7, delete Parapgraph SP-6.03 entlirely

and substitute therefor:

SpP-6.03 PDM Quaiity Control Personnel will perform such
inspections and dimensional checks as they consider
necessary to maintain proper conirol of dimensions and
to insure production of column panels which comply
with the Specifications and meet the tolerances
deseribed therein. Procedures governing control and
inspection will be developed to mecl the requirements

of this Contract, based on approved shop drawings.

4. In Paragraph 5P-1.03 an page S-1 of the original Program,
delete the entire sentence: "This Program.... of the Project'.
and substitute therefor: "This Program will govern Structural
Steel Fabrication for Contract ¥IC-213,00, Fabricated Steel,
Exterior Wall from Elevation 3G3 to the ninth story splice,

North and South Towers".

5. In Paragraph SP-4,06 on page 4 of Amendment io. 1, in the
eleventh and twelfth lines, delete the words ".... to the

satisfaction of PDi Quality Control Personnel",

6. Attached is PDi Quality Cpntrol Manual Section entitled
Ultrasonic Inspection dated 12-15-26, which is hereby made

a part of this Quality Control and Testing Progronm.
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12-15-66
1-D-e
Page 1
PITTSBURGH-DES MOINES STEEL COMPANY
QUALITY CONTROL MANUAL
NON-DESTRUCT IVE TESTING

ULTRASONIC INSPECTION

U~ 1 GENERAL
U.l.1 - This is a procedure for ultrasonically testing and inspecting
welds for internal discontinuities by the reflection method
using pulsed waves introduced by direct contact of a search
unit with the weldment.
U - 2 METHODS

r.z.1

Shear Weve Testing

Shesr wave inspection shell be performed to a 3% notch
sensitivity. Tne tesi is cunducled using engle projesiion
transducers h5° to 859; Lhe selection of the angle being
dependent on either or both the thickness and the geometry
of the weldment.

U.2.2 - Longitudinal Wave Testing

Longitudinal wave inspection can be performed to & near
100% sensitivity with a #h micro-inch surface finish snd
at 2% mec, otherwise satisfactory results depend to a large
extent upon the cendition of the test surface.

U - 3  EQUIPMENT
U.3.1

Electronic appsratus capable of producing, receiving and
displaying high frequency electrical pulses at frequencies
of 1 to 2.25 mc¢ is normally eatisfactory for most welds.

U.3.2 - The search units shall be capable of reversibly transforming
electrical vibrations to sound vibrations within themselves
a8 well as transmitting end receiving vibrations in the
material being tested.

U.3.3 - The couplant between the traneducer and the test surface
shall have good wetting properties and shall be selected,
if conditions permit, from the following list:

011 Glycerin Silicones
Vater Grease White Lead

U.3.h - Reference plates will be provided for determining and
checking instrument sensitivity, for instrument calibration
and for comparison with defect indicetion. Each plate shell
have artificial defects and gll defects permanently marked.
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12-15-66

1-D-e
Page 2
ULTRASQNIC INSPECTION

U - 4 SURFACE PREPARATION

U.b.l -

U.L.2 -

Hot rolled surfaces require removal of any loose adherent
scale or other foreign matter. Conditioning of tne
surface can be accomplished by sandblasting, grinding or
belt sanding to provide st least a 250 RMS surface finish,

The base material surfaces to be used for inspection shall
also be cleaned of weld spatter and roughness on each side
of the weld for a minimum distance of six (6) inches. Weld
surface irregularities which are beyand the normel patterns,
shall be removed from both the inside and outside surfaces.
The deposited weld metal shall merge smoothly into the base
metal without undercuts, sharp ridges, or valleys.

U~ 5 ULTRASONIC INDICATIONS OF WELD DISCONTINUITIES

u.5.1

U.5.2 -

U.5.3 -

U.5.h -

U.5.5 -

U - 6 FROCEDURE FOR

The maximum magnitude of 2 signal indicating 2 weld disacon-
tinuity shall be recorded as a perceniage oi ihe hwigni of
the signal from the hole in the reference weldment. The
height of the signal is some indication of the size of the
discontinuity. This method of estimating the size of the
discontinuity shell be used when flsw dimension is smaller
than one-half of the dimension of the crystal.

A reflection thst is alwaye visible with movement of the
transducer transversely to the discontinuity indicates
depth which wsy be measured, Likeuwise e reflection that
is alugys vimihle with movemant of the transducer longi-
tudinally to the discontinuity indicates length which cen
glso be measured. This method of estimating the size of
the flaw shall be used when the discontinuity dimension is
lerger than one-half of the dimension of the erystsl.

Locations of the flaw with reapect to the surface of the
plate are determined by the position of-the signal on the
tube and the location of the transducer with respect to
the weld.

Flaws in base metal are possible sources of misinterpreted
indications. These aress will be searched with normal
incident longitudinal wave teat methods to determine the
presence of such imperfections.

Small reflections from the weld srea are generally apparent
to indicate that the sound is penetreting the weld.

CHECKING BUTT WELD DISCONTINUITIES

Uu.6.1 -

344

Discontinuities longitudinal to the weld, move the trans-
ducer slowly to and from the weld with mainly a transverse
(with respect to weld) movement and at such a rate that the
operator can clearly see and identify the signals. The
transducer should be rotated slightly in the plane of the
metal anrface in both directions.to obtain maximum signals. -
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12-15-66.

1-D-e
Fage 3
ULTRASONIC INSPECTION

Use just enough longitudinal movement to advance the
transducer parallel to the weld no more than one trans-
ducer width per transverse cycle. The total minimum
tranaverse movement should be sufficient to fully cover
the entire cross-section of the weld. Normally check both
sides of the weld from ona surface only, but in spe.‘al
cases a more complete investigation from both surfaces is
required.

U,6.2 - Discontinuities Transverse to the Weld

If the weld is smooth, and setisfactory contact can be made,
move transducer slowly along top of weld with the ultrasonic
beam parallel to the weld. If satisfactory contact cannot be
made on the weld, place the transducer on the base metal surface
at the edge of the weld, snd angle the transducer slightly to-
obtain the same effect, move the transducer at such a rate that
the opersator cen clearly see and identify the reflection.

AVERAL TR AFTAATTT A LTANS  LIT RO
LML LW FLL D Lan 3V EAS U W dand

U.7.1 - Branch or nozzle, flange to shell, corner and other full
penetration welds can be inspected with an angle beam
using procedure in U.6.1 or U.6.2 above, when the methods
are sdaptable to the geometry of the weldment.

U.7.2 = Inspection of fillet welds, attachment welde, and other welds
not requiring full penetration can be generally inspected
with an angle beam by procedures in U.B.1 or U.6.2. The
signel must be carsfully distinguished to avoid interpreting
reflections from the geometry of the part as being indications
of discontinuities. In all scanning, if a defect indication
is obtained spproaching in amplitude that of the reference
plate, the adjacent area shall be scanned sufficiently to
establish the size and location of the discontiniuty.

U - B STANDARDS FOR ULTRASONIC INSPECTION

U,8.1 - Any crack, lack of fusion, incomplete penetration, inclusion,
or cavity which 1s indicsted by a reflection equal to or
grester than 80 per cent of the applicable reference hole and
which has a linesr dimension as indicated by the transducer
movement exceeding:

1/4 inch for thickness up to 3/L inch.

1/3 of the tnickness for plate 3/L inch to 2-1/k inch.
3/L inch for thicknesses over 2-1/k inch.

is unacceptable.

U -9 REPORTS OF INSPECTION

U.9.1 - The report of ultrasonic inspection shall be made after
re-inspection of any areas requiring weld removal or weld
repairs. The reports contain the following information:
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ULTRASONIC INSPECTION

1. Inspeotion date.

2. Instrument settings.

3., Height of genersl signals from psarent metal and
deposited metal.

L. Purchasor's order number and drawing number.

S. Sketch conteining physical outline of weldment
with location of repaired areas.

6. A table of the inspection results coordinated with
a sketch estimating size, length, depth and locstion
of flaws,

346 NIST NCSTAR 1-1A, WTC Investigation



Supporting Documents for Chapter 6

THE PORT OF NEW YORK AUTHORITY

World Trade Depanment

Cuy F. Torzoli, Dwcoor

Malcolm P Levy, Chiel, Planring & Cambisennn Dasion

R, AL Manti, Corurugunn Manager Telephane 12120 207 ool Ortare an the Comtruinn Manager 3 Chureh 30, Noew York, XY, W07

March 11, 1968

Pittsburgh-Des Moines Steel Company
Neville Island
Pittsburgh, Pennsylvania 15225

Attention: Mr. H. M. Fish

Re: The Worid Trade Center - Concract WIC 213.00
Welding Procedure Specifications

Gentlemen:

This will confirm approval of vour submitced "elding
Procedure Specification DB 119-172 (WPS-1)'", revised February,
1968, and Joint Qualification Sheets SA-3, 56-30, 58-36, 58-42,
60-35, 62-2 and 62_:29, as noted on SHCR letter dated February 28,

1968. -
e s
Ty y) ‘
/‘-j ////1 ret /ﬁ
/ / _/-’:H [ -
Fo R

M. Monti
Construction Manager
The World Trade Center

—

cc: J. Graner (RWH)
J. White (SHCR)
o e
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TLiEx. CB3 TA

) Pittsburgh-Des Moines Steel Company

i vemnaes

348

Engdineer s . .
HEVILLE ISLAND + PITTSDURGH, PERNSYLVANIA S 135223 + ARCA CODEL 412

b .
Fabricutors PHONE 331-3000

Cunstructors

February 15, 1968

Mr. R. M, Monti
Construction Manager

‘Room 1119

The Port of New York Authority
30 Church Street
New York, New York 10007

Re: The Yorld Trade Canter
Contract WIC~-213,00
PDM Contract 17078 & 17138

Gentlemen:

Enclosed herewith please find two (2) copies of Welding
Procedure Specification DB119-172, WPS1 revised in accordance
with Mr. James White's comments 1h his vs2tter of Deccobexr 19,1967
to Mr. R. M. Monti; and, our Mr. A. C. Ipbgan's telephone con-
versation with tr. Jostein les on February 12, 1968,

In response to comment Mo, 132 of Mr. Whites lettex, Jjoint
M4 is noted to weld in the flat position and is prequalified
according to AWS D1.0 and D2,0. Ue assurme that the reference
vas intended for joint 5. Basmon this ascumption joint M5
has been voided.. '

Also encloscd are additional welding procedures and
qualifications fox your consideration. Procecdure 5A3 is a
combination manual-submerged arc joint, approval of which was
aiven by Mr. iNes. Joint qualifications 56-20, 58-26, 58-42,
60-25, 02-2 and 62-80 are all previously qualificd joints
which we Tecl have the prerequisites for use on this contyact.

‘HAMMOND PRODUCTS .
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Pittsburygh-Des Moines Steel Company
2

Mr, R. M. Monti
The World Trade Centex Februarxy 15, 1908

Welding on this  phase will start shortly so your early
consideration of the above itews will be appreciated.
Very truly yours,
PITTSBURGH-CES IMOINES STEEL COMPANY

A Fod,

H, M., Fish, Project Manager
r'w
cc: Mr. H, A, Tessler

Plr. Al Gutientag
w/one copy of D8119-172

Skilling-Helle-Christiansen-Robertson

Attn: Mx. James Vhite
w/one copy of DBl119-172
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SKILLING-HELLE-CHRISTIANSEN ~-ROBERTSON
Consulting Structural and Civil Engineers + 230 Purk Avenve, New Yok, N Y JOMT - N D887y
John B. Skilling . Helge | Helle . John V. Chostansen ' Leslie I Robertwm

Fobruary 28, 1968 Comenltants
Haredd | \Wontlungron

loseph T Jackson

Port of Nev York Authority
Gifice of the Conatruction
Manager - Room 1119

30 Church Streot
tew York, New York 10007

Attentiom: Mr., R, H. Monti, Constructfcn lMzzzzor

nafarencet: The World Trade Cantar
Concrnct WTC-212,CC, TMittavuran-Dee Hoices
welding Procedure Specificetion DU 1102172 (upa_1}
nod Joint Quelifications

P .
weillvdieman

‘e have revicved the PDM lettar dated February 15, 1968 and approve Yelding
Procedure Specification DD 119-172 (WPS-1), reviscd February, 1968 {n {ita
praoent form, and also approve joint qualificatiom sheets SA-3, 56-30,
58-36, 58-42, 60-35, 62-2 and (62-70,

/e understand that PDM 1o not goiug to employ either joint M4 or M5
doseribed in the joint woelding procedure sheets included wvith their
previcua eubmittzal of weldinp proceduras and joint qualifications.

Very truly yours,

SKILLING-HELLE-CHRRISTIANSII-POBEZRTSON

Jamen White

Juin
cc: Nr. H, M, Tigh, PDY
c.

Mr, L. Feld, FuvaA

wWaTHE &4 DREwER
P. % & roOsTEw
FRAMN WOCLTER=CFF
ROBEAT L. LEw:iEn
¥, A, FRIBADESY
KENT & MOGCEAS
CRAMLEN BAMDUBFY
WILLIAK O waso
E J.wWmITE, Jm
LORLMTE L wWiding

sEaTTLE O PFPPICH P B 40 WaATRIAATOR BUILDI®E., BAL&TILE, WaSmIWCTOR #8100
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CaULl mITT oL wD..
TULEX, CHs-73a4

YT H e

PHONKE 331-2000

et (IR A 1 L UL .
- - B e e N B P R S o, h AT Y -
tAvg TALLEDUDFR-LIES WOIRES . el Commpax T
LR T Lt - i ! d iy
T : -
L. P il oy Il
: REIWILLI 1SLand o~ PITTSIVRGH, PINNSYLVAKIA 15225 - AREA S00DT 412
|
1

Jaaastrueturs

Lty ol

Construction
Roomn 1119
The Poxt of WNaw Yook Aulthioeity
20 Cnuzch Steeex

New Yoxlk,

art

Hazeh 9, l9&S

VLI T (<) copien 0 ouxn

oo Léwvived lzzch o, L1063,
o cur Liclding Procedure
To Yyou with our letticr of

Fieksc let un have your ch.oavovel of jolists M2 cand S
a5 coont &g Bousille,
Yazy tiuly youls,
FITPSBUACHWDES LMOINES STEZL COMPANY
2z ;‘fy/.
P P
e e ...//.. A
E. ¥. Mieh; Preicst lnnagus
cc:

uction
Strect
Cio7 .
M & M5

i+
& Constr
r «

20 Chwuzch
s

ar,

Newr Yezxlkk
o

(1) copy of

i2w Yozk,
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\ DA PRI T Ry
pD TULE e T

ENGINEERS [ FAUFUCATOANS f CONTRUCTONS

PITTSBURGH-DES MOINES STEEL COMPANY

RSN BY Y S .
i ann o8 1 LIRS T S S S L P P A T R

August 23, 1908

Mr. R, M. tonti

Construction Monagerx

Room -~ 1119

The Port of lNew York Authority
30 Church Straeet

New York, lew York 10007

Re: The World Trade Center

Contract WIL=212_00

oo Cantract 17078 & 17138

We are 3ubmitting fox your approval two (“, coplos of
our welding procedure qua.l:.fication for jeinte V=67, CT7yCL
and 67-70. Upon epproval these joints will become part of
our weicfing procsdure specification LBl19-172.

o
-
i

i

Pleasc return one (1) copy stoouped witi the engineers
approval oxr notify us by letter of your acceptance,

Very truly yours,

PITTSBURGI.-DES MOINES STELL COMPANY

H. M. Fish, Project Manager

cct Skilling-llelle~Christiansaon-lobertson

4-31.) Foxrk Avsnuz
Tiew York, Now York 10007
Attn: Mr, James ¥hite w/one (1) copy of joints

Hr. A1 Guitentzg
Tishman Reslty & Construction Company
11th Floor, 30 Church Streect

Mew York, New York 10007

75 TH

ANNIVERSARY
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SKILLING - HELLE—CHRISTIANSEN - ROBERTSON
Consulting ..uctural und Civil Engincers + 230 Purk Avenue, N2w York, N. Y. 10017 « Mu. 0-8¢7¢

John B. Skilling . Helge |. Helle -« Jokin, V. Christiansen . Lestie E. Robertson
Conrultants
September 23, 1568 = Harold L. \Worthington

Joseph F. Jockson

Port of New York Authority

Office of the Construction Manager
30 Church Street

New York, N.Y.

Attention: Mr. R. M. Monti, Construction Manager

Reference: The World Trade Center
Concract WiC-2z13,00, pittsburgh-Des Moines
Welding Procedure Specification, DB119-172
Sections WPS-1, WPS-2, WPS-3

Centlemen:

We have reviewed PDM Welding Procedure Specification DBI19-172, Sections
WPS~2 and WPS-3 as transmitted with the PDM letter dated May 22, 1968, as
well as revised pages 5 and 6 of Section WPS-1, also transmitted with the
May 22, 1968 PDM letter. Pursuant to our review, we wish to comment as
follews:

I Welding Procedure Specikication DB119-172, WPS-3

1. Page 1, paragraph 4.0 FILLER METAL AND FLUX. The second sentence
should be revised to read, "Materials for welding ASTM ASl4
steels to steels with lower yield strength shall conform to the
applicable provisions of CB119-172, WPS-1.or WPS-2, whichever
specification includes the lower yield strength material'.

2. Fege 1, paragraph 4.1.1, third sub-paragrapih should be revised
"y

te read, "A welder shall have in his possession et any time only
thal quanticy of electrodes which can be used within thirty
minutes after removal from the storage oven, and in no event shall
electrodes be used for welding A51l4 steels when the time of ex-
posure to the air exceeds 60 minutes'. This is consistent with
the reccmmendations found in the USS publication ADUSS01-1205
titled "USS" T-1 Constructional Alloy Steels', item 6 found on
page 59 under Care of Covered Electrodes. ) ey
' o ' ' WAYHE A, BRIwWER
P. 8, A, FOBTENR
FRAKK HOLLTLAWOFF
ROBEAT €, LEVIEW
¥, A, PRISACHKY
KEHT M, ROCT RS
CHARLES FANDURRY
WILLIAM O, WARD

B, Jo. WHITE, Jnr.
LOMEMNTE L. WIBING

BEATTLE OFFICE| 18340 WalHIWNSGTON BUITLBINE, BCATTLE, WwWabHINGTON B8101
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SKILLING-HELLE-CHRISTIANSEN-ROBERTSON

=2 =

3. Pape 1, paragraph 4.1.1, fourth sub-paragraph should have
an additional scntence added stating, '"Electrodes which
come in contact with water, grecase or dirt shall be scrapped”.

4. Page 2, paresgraph 4.2, Submerged Arc Process, should have a
sccond sentence added stating, "Flux for submerged arc weld-
ing shall be kept dry and if exposed to water, grease or dirt
shall be discarded".

5. Page 2, paragraph 6.1 Procedurc Qualifications, second scntence
should be revised to read, "Procedure qualification tests will
be conducted, supervised, reported and certified by PDM and
way be witnessed by an independent testing agency appreved by
thae Engicecr”,

6. Page 2, paragraph 7.1, second #sntenze should be revised to
read, "Performance qualificatilon tcsts shall be conducted,
supervised, veported and certified by PDM and may be witnessed
by an independent testing agency approved by the Engineer”.

7. Page 2, paragraph 7.2, Welder's Certificate should be revised
to read, '"'PDM will provide for each welder or welding operator
a certificate or certificates which indicate the results of
performance tests and state the process and type of welding
for which the welder is qualified. Certification approved by
the Authority for each welder shall have been achieved within
a three month period preceding the date the welder begins
vork on Contract WIC-213.00".

8. Page 2, paragraph 7.2.1, should have an additional sentence
" added stating, ''When a welder has not performed welding
utilizing a given process for a period.of 90 days,PNYA or
SHCR may require that the welder be requalifiecd for the
process’and welding positicns in question'/

0 Jd.52, E

o OV~ 1
Pzac

paragrarh 9.1, eecond line should be revised to read.
" with approved shop drawings, Specifications and welding
procedure',

10. Page 4; PREHEAT AND INTERPASS TABLE should be modified as shown
on the following-page.
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SKILL]NG-HELLE-—CHRISTIANSF_N—ROBERTSON

Page 3

September 23, 1968

Manual Shielded Submerged Arc
Metal-Arc & MIG Carbon Stecl Wire

*Thickness & Alloy Flux

To 1/2" Inel. *x50 © F, Min. *x50 © F. Min.
Over 1/2" to 1" Inc. #x50 © F. Min. 200 ° F. Min,
Over 1" to 2" Incl. 150 ° F. Min. 300 ° F. Min.
Over 2" 200 ° r. Mip, 409 ° F. Min.

. - . - - -0
Maximum Freneat and Interpass Temperature 425 F.

*Thickness of thickest part 2t point cf weld.
** Vizlding at plate temperature below 100” F. requires assurance
that moisture is not present in vicinity of joint.

11. Page 5, paragraph 13.4.1, should be revised to rcad, "Bead
size and arrangement will be as shown in the Welding Procedure
Specification sheets for the applicable weld joint, within the
limits of permissible variations allowed by AWS D1.0-66 or
AWS D2.0N-66, whichever is applicable.

12. Page 5, paragraph 13.4.2, first sentence shall be revised to
read, "Weld reinforcement as deposited will not be less than
flush nor more than 1/8 inch, except that where applicable,
the provisions of Appendices E-1, E-2 and E-3, AWS D1.0-66
2hall apply".

©13. Page 5, paregraph 13.5, Defects; fourth l4ne Bhould be revised

to read, 'prescribed by the applicable provisions of the
Sprcificaticns, zpprovad PDM Quality Contiol Frogram and thie
welding procedure specification. Those defects discovered
through non-destructive testing should be retested by the”
same non-destructive testing technique after the defective
weld metal has been removed and replaced".

14, Page 6, paragraph 14.1, second line should be revised to read,

"In the approved-shop drawings,-by symbol RT or UT, a minimum
of 100% of the first 10%. .
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SKILLING-HELLE-CHRISTIANSEN-ROBERTSON

Page & September 23, 1968

15. Page 6, paragraph 14.1, sccond sub-paragraph should be re-
vised to read, "Where the extent of defects so indicates, the
Authority's representative may require that spot examination
of the affected welds be increased, even to one hundred percent
(100X) 1if necessary, until satisfactory quality is achieved.
Upon establishment of satisfactory quality, the rate of RT or
UT inspection, may be reduced again to the specified ‘percentage".

16. Page 6, paragraph 14.1.1, fourth line should read "Inspection'.
Where there are conflicting requirementn, the provisicns of
AWS D2,0-h6 wild soveran',

17. Faye &, paragraph 14.,1.2, chould be revised to read, "Ultrasonie
Inspection wiil be governed by PDM Quality Control Manual,
Seccion 1-D-e (revised 3-11-68) entitled "Ultrasonic Inecpection,
as based on "Appendix U, Ultrasonic Examination of Welds (UT)",
pages 14-20 inclusive, of the "Winter 1967 Addenda, ASME Boller
and Pressure Vessel Code, Section VIII, Unfired Pressure Vessels',
The requirements of Section UA-903 of the ASME Addenda shall apply
to the work.

18. Page 6, paragraph 14.2, third line should be revised to read,
"MT inspected forty-eight (48) hours or more after welding".

IT Welding Procedure Specification DB119-172, wWPs-2

1. Page 1, paragraph 4.0 FILLER METAL AND FLUX. Starting in the
fourth line, add a new sentence stating "Allowable moisture
content and exposure times stated in DB119-172, WPS-3 will con-
trol whenever material under. this specification is joined to ASTM
A514 steel”,

2. Top of page 2, second line after the word "above" add a new
sentence stating, "Electrodes which come in contact with water,
grease or dirt shall be scrapped'.

3. Page 2, paragraph 6.1, second sentence should be revised to read,
"Procedure qualification tests will be conducted, supervised,
reported and certified by.PDM and may be witnessed by an in-
dependent testing agency approved by the Engineer".

4. Page 3, paragraph 7.1, second sentence should be revised to read,
"Performance qua2lification tests shall be conducted, supervised,
repcrted ond certified by PDM and may be witnessed by an in-
dependent testing agency approved by the Enginecer'.
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Page 3 September 23, 1968

5. Page 3, paragraph 7.2, Welders Certificate shall be revised to
state in the first line, "FPDM will provide'.

6. Page 3, paragraph 7.2.1, shall have an additional sentence added
atating, '"When a welder has not performed welding using a given
process for 90 days, PNYA or SHCR may require the welder to be
requalified for the process and welding positions in question".

7. Page 3, paragraph 9.1, second line should be revised to read,
"with approved shop drawings, Specificatiosns and welding pro-

]
coourae .

&, Page 6, paragraph 10.3, slwuld read, "period- of high wind unless
welders and work are suitebly prectected”.

9, Page 5, paragraph 12.4.2, firsc rentence, shall be revised to
read, "Weld reinforcement as deposited will not be less than
flush nor more than 1/8 inch, except that uvhere applicable, the
provisions of Appendixes E-1, E-2 and E-3, AWS D1.0-66 shall

epply".

10, Page 5, paragraph 12.6, starting in the third line should recad,
"arcailr gouging or grinding, and repaired and re-examined as
prescribed by the applicable provisions of the Specifications,
approved PDM Quality Control Program and this welding procedure
specification (DBl19-172, WPS5-2. Those defects discovered
through non-destructive testing technique after the defective
weld metal has been removed and replaced".

11, Page 5, paragraph 13.1 starting in the second line after "UI"
‘should read, '"a minimum of 100% of the first 10%".

12. Page 6, paragraph 13.1.2, should read, "Ultrasonic Inspection
will be goveined by P0W Quallty Cunirvl Henudi, Swecliovu i-D-e,
(revised 3-11-68) entitled "Ultrasonic Inspection, based on
"Appendix U, Ultrasonic Examination of Welds (UT)", pages
14-20 inclusive, of the "Winter 1967 Addenda, ASME Boiler and
Pressure Vessel Codes, Section VIII, Unfired Pressure Vessels".
The requirements of Section UA-903 of the ASME Addenda shall
apply to the work".
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SKILLING ~HELLE-CHRISTIANSEN -ROBERTSON
Page 6 September. 23, 1968

III Weldinpg Procedure Specification, DB119-172, WPs-1

Through our review of procedures WPS-3 and WPS-2, we have the
following additional comments on Procedure WPS-1 approved by SICR
letter of February 28, 1968, as well as PDM's revisions to page 5
and page 6 dated 5-21-68 and superseding their previous revision
to page 5 dated 5-10-68:

1. Page 2, paragraph 4.1.1, fourth sub-paragraph (third from top
of page 2) should have a second sentence added stacting,
"Electrodes wvhich ceme in centact with water, greasc or dirt

"

shall be secrapped”.

2. TPage 3, paragragh 9.1, second line should read, "with approved
shop drawings, Specificetfons and weldliy procedure'.

3. Page 4, paragraph 10.3, sccond line should read, "Periods of
high-wind unless both welders and work are suitably protected”.

4, Page 5, paragraph 12.4, should remain as stated in the February,
1968 addition of WPS-1, with the following modifications:
a) paragraph 12.4.2 should read, "The depth and width of
weld deposit for each bead shall conform to Sections 405
and 406 and other specific provisions of AWS D1.0-66 or
AWS D2.0-66, whichever is applicable”, ==
b) . it would be permissible to replace paragraph 12.4.3 in
the original document with paragraph 12.4.2 of the 5-21-68
revision, inastmuch as the initial submissiom by PDM
represents a quality of work: in excess of the requirements
of either AWS'D2,0-66 or AWS D1.0-66. ' Such permission
should not be misconstrued to'mean a relaxation in the
requiremehts for gond worlmanship, byt rather a correction
of specific rules to conform to the welding codes included
in the Specifications. The first sentence of paragraph
12.4.2 in the 5-21-68 Revision should read, "Weld re-
inforcement as deposited will not be less than flush nor
more than 1/8 inch, except that where applicable, the
provisfons of Appendixes E-1, E-2 and E-3, AWS D1.0 -66
shall apply".

5. Page 5, paragraph 12.6, starting in the fourth line should read,
‘"prescribed by the applicable provisions of the Spccifications,
the. approved PDM Quality Control Program and this welding pro-
cedure specification (DB119-172, WPS-1). Defects discovered
through non-destructive testing should be retested by the same
non-destructive testing technique after removal and replacement
of the defective wgldfmetal". I
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Page 7 Scptember 23, 1968

6. Page 5, paragraph 13.1, 5-21-68 revision, starting after
"UT" in the seccond line should read, "a minimum of 100X of
the first 10%",

Page 6, paragraph 13.1.2 should read, "Ultrasonic Inspection
will be governed by PDM Quality Tontrol Manual, Section l-D-e,
entitled "Ultrasonic Inspection” based on "Appendix U,
Ultrasonic Examination of Welds (UT)", pages 14-20 inclusive,
of the "Winter 1967 Addenda, ASME Boiler and Pressure Vessel
Code, Sectfon VIII, Unfired Pressure Vessels". The require-
ments of Section UA-903 of the ASME Addenda shall apply to

-0

the work .

Contingent upon incorporation of all the above comments into PDM Welding
Procedure Specifications DB119-172, WPS-1, WP5-2 and WP5-3, SHCR npproves
the text of these weiding procedure specifications, It should be notecd
that meny of Lhe comments have been made to achieve clarity or conformity
to the contract documents and reflect the provisions of AWS specifications,
canufacturer's recommended practice, information contained in the project
Specifications and similar related information, and are not {ntended as a
change in the quality of work required under the contract.

Very truly yours,
SKILLING HELLE, CHRISTIANSEN, ROBERTSON

',j;ru‘_;; %""“":I,

emes White

JW:lm

cc: Mr. Lester Feld, PNYA
Mr. ¥. M, Fish, °DM

P.S. Page 1, paragraph 4.0 Filler Metal and Flux. The following text
should be added to paragraph 4.0: "The following welding materials
shall be used for welding steels listed under Section 2.0, either
together or in combination and for welding these steels to higher
strength steels included in DB119-172, WPS~2 or WPS-3. Allowable
moisture content and exposure times stated in DB119-172, WPS-3 will
control whenever material included in this specification is joined
to ASTM A514 steel."
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@ STANRAY PACIFIC CORPORATION
\ﬁ subsidiary of STANRAY CORPORATION

11633 SOUTH ALAMEDA STREET - LOS ANGELES, CALIFORNIA 30002 - 213 S$66-2111

THE PORT OF NEW YORK AUTHOMITY
RECEIVED
Ji 8 1967
WORLD TRADE DEPARTMENT

Mr. Lester Feld mn‘uﬁ"m“
The Port of New York Authority

111 Eighth Avenue at Fifteenth Street
New York, New York

June 2, 1967

Subject: World Trade Center
Contract No. WIC 217.00 - Revised Quality Control Program

Dear Lester:

Enclosed you will find two copies of the Welding Procedures to be
incorporated into our Quality Control Program which is outlined in
section 105 of Contract No. WIC 217.00. This constitutes our entire
Quality Control and Testing Program.

The Inspection Requirements referred to as item 2 C in your letter
of May 25, is now completed and will be mailed to you on Monday,
June 5.
Yours very truly,
STANRAY PACIFIC CORPORATION

re

AL

“F. E. Allen
Controller

dh
Encl.
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SKILLING~-HELLE-CHRISTIANSEN - ROBERTSON
Consulting Structura! and Civil Engincers + 230 Putk Avenue, New York, N, Y, 10017 - Mu. 98574

Joli B. Skifling +  Helge . Helle - - Jokn. V. Christunscn . Lestiv E. Robertson
Consultants
September 13, 1968 Harold L. Worthington

) Joseph F. Jucksan

Port of New .York Authority
Office of the Construction
Manager - Room 1119

30 Church Street
New York, New York 10007

Attention: Mr. R. M. Monti
Reference: The World Trade Centew
Contract WIC-213.00, PLftesburgh Des-Moines

Approvsl of Welding Procedure Specification
Shsszts and Procodure Qualification Tests

Gentlemen:

Attached hereto, please find a listing of all PDM Welding Procedure Sheets
and Welding Procedure Qualification Records submitted to SHCR for approval,
to date.

The date of approval by SHCR of each procedure descriptfon or qualification
test is noted, as well as the description of the PDM correspondence to which
each approved procedure sheet was attached.

Very truly yours,

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON

Janes White

JW:a
att.

cc: Messrs. L. S. Feld, PNYA
H. M. Fish, PDM
W. Thomas, PTL
bec: R. Gink, PNYA WATWE A. DAEWER
bcc: L. E. Lictlefield, SHCR - Fu. B, . 7C.5FEN
FRANA HOELLYLRWmOFr
ROBEAT K, LEVIEN
¥, A, FRISADEKY
EENYT R, AROCECAS
CHARLIY FamMDUBSKY
WikLliAM D, Wang
T, 4, WHITEL, JA,
LORENTSE L. WiIDINE
T E s T LR o FF I CE: B a0 w A S HINOTOM BUILDY ™D, S0 &aTTLE, wWashHiINETON Taro
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SKILLING-HELLE-CHRISTIANSEN-ROBERTSON

Mr. R, M. Monti, PNYA _ -2- September 13._1968

SUMMARY OF PDM

WELDING PROCEDURE SPECIFICATION SMEETS

AND

PROCEDURE QUALIFICATION SHEETS

PDM Joint Designation SHCR Approval Remarks

Ml-M3, MA-MB; SA]l, 2/28/68 Accompany WPS-1 and

SA2, SA3: Fl=¥7; 59- WPS-1 Kevised February

32, 60-11; 5A-30; 58— 1968.

36, 58-42; 60-33, A2-

80; 62-6

M4, M5 3/13/68

62-80 (Rev) 4/ 9/68

F60, S55A, S55B 4/25/68

M60, S60 9/13/68 Accompany PDM letter of

67-44, 67-48 5/22/68. WPS-1 Rev.

S-T1, F-T1 5-21-68 (p. © & 6) & WPS-3,
May 1968

F60A, M60A, S60A; 67~ 9/13/68 Accoppany PUM Letrer of

45, 67-47, 67-65; 67- 6/13/68.

73, 87-50A, 67-70A; - ) .

67-73A

S$70; 62-80A, 63-7; 9/13/68 PDM letter of 7/17/68.

£7-65, £7-72

67-50, 67-72, 67-724; 9/13/68 Accompany PDH letter of

67-76, 67-77 8/13/6%.

6751, 67-09; 9/13/68 Accompany PDM letter of

67-75, 67-75A 8/19/68.

67-67, 67-68, 67-70 9/13/68 Accompany PD letter of
8/23/68.
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Cffffce of the Cenctrucrlon Manager
30 Chureh Screot, New York Clty

Ocrtober 4, 19467

sbuwrgh=Des toines Etcel Ceapany
le Island
burgh, Penasylvaoriz 15225

n -~ o

fLctention: MM, Fish
Reference: WOLLD TRADZ CENTER - WiC 213.00 - Iaspection ead Scheduling
Gontlemen:

This wlil confiim =y telegram of Cetober 4th tvherein you were advized
he courgh Testing Lzboratory of Plrrshurgh, Pennsylvenic

no 1nSHRCCCIcn Ior the Port Authoarity ona the cbhowve

referenced coatract. The inspecticn will Znclude nfll inspaction zt

your suppliers plonts ao well as fobricatien incpection ot your shop.

Leferance it mcde to your Eeptember 26, 1967 letter regarding =ill
inspection proceduras and your propoced fcrm for conveying infoima-
tion on scheduling.

Pittsburgh Tecting Letoratory wiil be adviced to rotify you immecdiately
if any defeactive material iz dizcovered in the ccurse of their mill
inspection, £o 26 to cazble you to tzlze the necescary action wwith your
cuppliers.

The inectrvetions yeu propoce to iscue to ycur suppiiers appear to cever
our_fncpection raquircmente.cicept that . if. the pill will. furnich oddi-
tional test szmplez for physical testc it 7ill not Le nececsary to
require half a broken tencile suecimen. P,T.L. ean abtsin their cvm
ezaple from the physical sample.
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Pittshuvgi-Des Yolnes Steel Company Cetober &, 1967

ceced forir for conveyins uill crxder and fabricztien infermation
ated by iMr, Enrdley eof the Tichmarn Realty and Constivucition
formacisn reaueasced by Mr. Esdler,

Your pren
S roque
Company anppears to contain 2lil of the i

fotever, we weuld sungzest that it might be more reavonzble to list more
so as to roduce the totzl nunmber of chects.

as

than one column on caclh cheet
! P e—— rrmisT ol srmmmen mm e lend e mnans - — — e ) .
Such a Scmmar would rerve oo proliminary information for the futhoricy

prior to your submzission of a Centrzet Progress Schedule 2z provided
for cn Page 0=02, Clouze 0.008 of the Ceontrzet Epecificatiens.

Vary truly yours,

PLH. Monti
Constiuwation M asgers

Tne World Trade Cezter

e = mn L

LALALEIL ALavielg y 4ks MIVYy s ALV e esi  Le s kel

i
Cosinuke, Feld, Robartson (SHCR), Smith
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CHAPTER THREE

FABRICATION OF STRUCTURAL STEEL

301 GENERAL

301.100 Structural steel shall be fabricated complete as shown in the

Drawings and in approved details shown in the shop dr#wings.

301.200 The steel furnished for each location shall have a minimum
yield point equal to that scheduled in the Drawings, and shall
be selected from the applicable steel specifications listed in

Chapter Two, MATERIALS.

301.300 All steel shall be ASTM A36 for locations where a specific

strength requirement is not stated in the Drawings.

302 IDENTIFICATION

302.100 The Contractor shall identify all steel which will be used in
the work beginning at the mill and shal; maintain identification
at all times thereafter including during fabrication. The method
used shall make both the grade and yield point of the steel
readily identifiable. Identification shall be maintained after

fabrication.

302.200 The Contractor shall identify each member or assembly with a system
of marks. Each mark shall be clearly indicated in the shop drawings.
The system of identification marks for fabricated structural steel

shall be approved by the Engineer
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Page 3-02
THE WORLD TRADE CENTER

303 SPECIFIC REQUIREMENTS

303.100 Flame cutting by hand shall not be performed without the
Engineer's approval. Handcut surfaces shall be made smooth

by chipping, planing or grinding.

303.200 Fabricated material containing sharp kinks or bends shall be
rejected. Material straightened prior to fabricationlshall
be carefully examined for signs of distress or other defects
before being placed in fabrication. Distressed or otherwise

defective material shall not be used in the work.

303.300 Where required by the Contract Documents, surfaces shall be
milled, or finished by other approved means. All finishing

shall be clearly shown in the shop drawings.

303.400 Bolt holes and similar holes shall be punched, drilled, sub-
punched or sub-drilled and reamed, and shall not be made or

enlarged by gas cutting.

303.500 Holes required by the Erector, and shown on the Drawings prior

to approval of Shop Drawings shall be furnished without cost.
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Issued 9/16/66 THE WORLD TRADE CENTER Page 3-0

304 FABRICATION TOLERANCES

304.100 Fabrication tolerances shall conform to the requirements of the
AISC Specification and AWS D1.0, as supplemented by specific
requirements contained in the Drawings and Specifications. In no
case shall tolerances exceed those obtainable by the best modern
shop practice
305 SPECIALREQUIREMENTS

305.100 Fabrication tolerances shall conform to the tolerances shown
on Sheets 3-0% through 3-17 inclusive. Where specific
tolerances are not shown on Sheets 3-04 through 3-17
tolerances shall conform to the requirements of the Specifi-
cations.

305.200 Cut edges of steel shall be free of burrs, overhangs, gross
laminations, excessive slag inclusions and similar defects.
Where necessary, cut edges shall be repaired be means
described in the Contractor's quality control and testing
program. Where required to maintain weld quality, corners
of plates shall be eased and cut edges shall be ground. Work
of this nature shall be outlined in the Contractor's quality
control and testing program and shall be described in detail
in the Contractor's welding procedure specifications.

305.300 1In certain locations in the Drawings, slotted or oversize
holes are specifically required. Where the Contractor elects
to use slotted oroversize holes not shown in the Drawings,
the use of slotted or oversize holes shall be subject to
the Engineers approval.

305.400 The Engineer will provide for the Contractor's use a table
of correction factors which the Contractor shall use to
determine the correct as-fabricated dimensions of structural
steel members. The correction factor for columns will be
the sum of the correction for temperature at time of fabri-
cation and the correction due to shortening under load.
Correction factors will be based on a standard temperature
of 70 degrees Fahrenheit.
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THE WORLD TRADE CENTER
Page 1-11
105 INSPECTION, QUALITY CONTROL AND TESTS
105.100 Quality Control and Tests

105.101 The Contractor shall comply with the quality .ontrol
and testing program annexed hereto and forming a part
hereof during the course of the work to assure that
all work conforms to the Comtract Documents.

105.102 The Contractor shall continually review his quality
control and testing program against experience gained
during the course of the work. Where the Contractor
desires revisions to his quality control and testing
program, he shall submit the proposed revisions to
the Engineer for approval. The Contractor shall not
make changes in the approved quality control and
testing program without the Engineer's approval.

The Contractor may, at his option, perform quality
control and testing in addition to that required
by the approved quality control and testing program.

105.103 The Contractor shall maintain complete records of
all quality control and testing performed by the
Contractor. Records shall be kept in report form,
and shall include the results of all visual control

of the work, the results of all tests and
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THE WORLD TRADE CENTER Page 1-12

measurements, and certification that equipment, materials and
methods conform to the Specifications or to procedure
specifications approved by the Engineer. The Contractor

shall state in writing his certification regarding the
completeness and authenticity of each quality control and
testing document. The Contractor's certification shall be
attested by the full written legible signature of the party in
responsible charge of the work for the Contractor and the

technician actually performing the work.

105.104 The Contractor shall submit mill test reports to the

Engineer for all material used in the work.

105.105 The Contractor shall report the location and quality of all

corrective work.

105.106 The Contractor shall furnish all testing machines, testing
machine operators and testing materials required for the

Contractor's quality control and testing program-

105.200 1Inspection
105.201 1Inspection is intended to assure that the Contractor's
quality control and testing program maintains conformance to

the Contract lDocuments.

105.202 Inspection will consist of a random sampling of the work
and will, to the degree possible, follow immediately the

performance of the work. Inspection is intended, for the most
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THE WORLD TRADE CENTER Page 1-13

part, to consist of surveillance and evaluation of the
Contractor's quality control and testing program.

105.203 The Contractor shall furnish the Engineer free access to the
work. The Contractor shall cooperate with the Engineer to

allow Inspection.

105.204 The Contractor shall furnish, free of charge, all electrical
power, turning or moving of members, hoisting, staging and
other facilities required for Inspection. The Authority
will provide testing machines, testing machine operators and

testing materials used for Inspection.

105.205 The Contractor shall notify the Engineer a minimum of six
(6) working days in advance of the beginning of work subject
to Inspection. This requirement applies to each location
at which work is performed, and to each resumption of work
after any interruption or suspension of work. The
Contractor shall pay the actual cost of salaries and travel
expenses, in reasonable amounts, incurred because work is
not ready for Inspection at the time stated by the

Contractor.

105.206 The Contractor shall not in any manner construe Inspection
to relieve the Contractor of any of his responsibilities

under the Contract.
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(E?F: ‘Pacitic car and Foundry Company

) 80 SOUTH HUDSON: SEATTLE, WASHINGTON 08123+RO 2.7340°

July 8, 1967 PCF #666 14

THE PORT OF NEW YORK AUTHORITY
Room 300

111 Eighth Avenue

New York, New York

Attention: Mr. R..M. Monti
Construction Manager

Reference: World Trade Center
Contract WTC-214,00
Project D-6606

Gentlemen:

Please find enclosed two (2) copies of each of the following documents:
1., OQuality Control Procedures - Revision 1, July 7th, 1967. )
2. Welding Procedure - Revision 1, July 7th, 1967.

These procedures have been revised to suit your comments and those of
Messrs. Skilling, Helle, Christiansen, Robertson. -In' the welding.. .
procedure we have also included Appendix B, Welder Certlfxcatlon form,
as - requested in your letter of June 14, 1967. In the quality control
procedure we have.added a section (part II, page five) which more - fully
defines the extcnt ard mothods of inspeciion vihvich we propose feor thic
contract.

We now  request-your formal approval of these documents. A copy of this
-letter 'and: procedures has been forwarded directly to Mr. L. Robertson
of Skilling, Helle, Christiansen,’ Robertson‘

Yours very truly,

PACIFIC CAR AND FOUNDRY COMPANY

R. C. Symes, Project Engineer
Structural Steel Division.

RCS/ap

encl.

ce: L. Ropertson (SHCR)
J. Endler (Tishman)
J. Pigott,

A. Philippy
D. Erickson
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SKILLING~-HELLE-CHRISTIANSEN-ROBERTSON
Consulting Structural and Civil Engincers + 230 Park Avenue, New York, N. Y. 10017 + M. 98874

John B. Skilling . Helge |. llelle . John. V. Christiansen

July 13, 1967

Port of New York Authority
World Trade Canter Planning
111 Eighth Avenuc

liew York, New York 10011

Attentiont Ifr. R. M. Monti, Comstructicn

Reforence: The World Trade Center
Contract WiC-214.00, Pacific Car & Poundry
Quality Control and Testing Progrem

Centlement

Leslic E. Robertson

Consultants

Harold L. \Weorthington

Joseph F. Jackson

te have reviewoed the decusments:! 1) Cuzlity Control Proccdures, Revision 1,
July 7, 1967, and 2) Welding Procedures, Revicicn 1, July 7, 1967, forwvarded

with the PCF letter of July 8, 1967.

Dascd upon our roview, we approve tke PCF Cuality Control and Testing Progran

contingent upon the incorporation into the program of the uttached charts
prepared by SHCR titled "Weld Inspection Rates" and pubject to the epecific

conditlons listed lLercafter:

1. The veld rumbers cud deniynations used in the charis "Weld
Inspection Rates" (Sheets No. 1-4 inclusive attachad korato)

pre thoep mumesve sed o Lorfisosilona 2odaavide an Draelils e s

Dl LIl LZLOlLOTG

in its curreat ferm as of July 15, 1967.

2. The first thr=e full penmectration mparndrel butt welds {Veld {f10)
perforced by each new welding machine operator or weldar will be

subjected to ultrasonic testing.

3. Vherc & spandrel butt veld is rejected, all welds made by the
saze welder or veldirg machine in the subject pauel, the pznel
produced irmpdintoly previous to the oubject panel, and the
panel produced immodiately mfrer the subject panel, will be tested

by the ultrasonic teetinpg technique.

BEATYTLE OFFICE: 1840 WwWASBHINGTOMN BUILDING, SBECATTLE,

NIST NCSTAR 1-1A, WTC Investigation
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P.®. A.FORTCHN
FRANK HOCLTEMHOFF
ROBENT E. LEVIEN
¥. A. PRIBADSKY
KENT R, ROGER S
CHARLES BANDUSKY
WILLIAM O, WaARD
E. J. WHITE, a»
LORENTS L WiDIRC

WABHMINGTON BBiaY
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4, Approval of the PCF Guality Control and Testing Tregram dees
not includs approval of eny welding process or procedure subject
to AVS qualification tasts (seae Shaet W5-11A), and does not
include approval of Drawings LiS-11D and 75-11C.

5. Vigual iraopection shall be carried out by cortified FCF inspaction
pexrsonael on 100X of all types of walds included 1in the work,

Very truly yours,

SKRILLING-LELLE-CERISTIANSEN-NORLYRTSON

James White

JJte

cct Mr, M. Leovy
Hr, L. Feld
¥r. W. Cooirpuwe
lHr. M. Springer
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: - L REV. 7:1567
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11 GENERAL

301.100

301.200

301.300

302
302.100

302.200

THE WORLD TRADE CENTER Page 3-01

CHAPTER THREE

FABRICATION OF STRUCTURAL STEEL

Structural steel shall be fabricated complete as shown in the

Drawings and in approved details shown in the shop dr#wlngs.

The steel furnished for each location shall have a minimum
yield point equal to that scheduled in the Drawings, and shall
he selected from the applicable steel specifications listed in

Chapter Two, MATERIALS.

All steel shall be ASTM A36 for locations where a specific

strength requirement is not stated in the Drawings.

IDENTIFICATION
1he Contractor shnll identify all steel,

other than A.S.T.M. A36, which will be-used in the

the work beginning at the mill and shall maintain identification
at all times thereafter including during fabrication. The method
used shall make both the grade and yield point of the steel
readily identifiable. Identification shall be maintained after

fabrication.

The Contractor shall identify each member or assembly with a system
of marks. Each mark shall be clearly indicated in the shop drawings.
The system of identification marks for fabricated structural steel
shall be a permanent system approved by

the Engincer. In addition, the Contractor shall paint erection
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Issued 9/16/66 TEE WORLD TRADE CENTEX

304 FABRICATION TOLERANCES

304.100 Fabrication tolerances shall conform to the requirements of the
AISC Specification and AWS D1.0, ;s supplemented by specific
requirements contained in the Drawings and Specifications. 1In no
case shall tolerances exceed those obtainable by the best modern
shop practice.
305 SPECIALREQUIREMENTS

305.100 Cut edges of steel shall be free of burrs, overhangs, gross
laminations, excessive slag inclusions and similar defects.
Where necessary, cut edges shall be repaired by means
described in the Contractor's quality control and testing
program. Where required to maintain weld quality, corners
of plates shall be eased and cut edges shall be ground. Work
of this nature shall be outlined in the Contractor's quality
control and testing program and shall be described in detail
in the Contractor's welding procedure specificatioms.

305.200 1In certain locations in the Drawings, slotted or oversize
holes are specifically required. Where the Contractor elects
to use slotted or oversize holes not shown in the Drawings,
the use of slotted or oversize holes shall be subject t
the Engineer's approval.

305.300 The Engineer will provide for the Detailer's use a table
of correction factors which the Detailer will use to determine
the correct as-fabricated dimensions of columns. This correction
factor for column shortening under load is to be included in the
dimensions shown on the Shop Drawings. A separate correction for
temperature at time of fabrication is to be made by the Contractor
based on a standard temperature of 70 degrees Fahrenheit for steel
members .
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Page 4-01

CHAPTER FOUR

WELDING OF STRUCTURAL.STEEL

401 GENERAL REQUIREMENTS
401.100 Welding of structural steel shall conform to the requirement
of the AISC Specification and AWS D1.0, except where the AISC
Specification or AWS D1.0 is specifically modified or supplemented

by information included in the Drawings or Specifications.

402 QUALIFICATION AND CERTIFICATION OF WELDERS

402.100 Welders and welding operators shall have passed the applicable A
qualification tests prescribed in AWS D1.0, Appendix D, Parts IIL
and III. AWS qualification tests shall be supervised and witnessed
by an agency approved by the Engineer. The approved agency shall
issue certified test reports which describe the tests performed
and indicate the results of the tests. Certification papers
issued by the approved agency shall clearly state the types of
work the welder or welding operator is qualified to perform.
Certification shall be achieved immediately preceding the date
the subject welder begins work under the Contract. AWS
qualification tests and certification shail be ﬁaid for by

The Authority and witnessed by the Engineer's Representative.

403 WELDING PROCEDURE SPECIFICATIONS AND JOINT QUALIFICATIONS
403.100 Joints conforming to the details specified in AWS D1.0, Articles

209, 210, 211, 212, 213 and 214 and welded in accordance with the

NIST NCSTAR 1-1A, WTC Investigation
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THE WORLD TRADE CENTER Page 4-03

405.200 Welding electrodes and flux for submerged arc welding shall

conform to Section 202, MATERIALS.

405.300 Cas metal-arc welding materials, where approved for use in the
work, shall conform to Section 202, MATERIALS, and to the

requirements of the approved welding procedure specification.
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WORLD TRADE CENTER
Page 1-13
105 INSPECTION, QUALITY CONTROL AND TESTS
105.100 Quality Control and Tests

105.101 The Contractor shall comply with the quality control and testing
program of Montague-Betts Company, Inc., dated June 9, 1967, as
such program is revised in the respects indicated in the letter
from Skilling-Helle-Christiansen-Robertson dated June 23, 1967,
to the extent necessary to obtain the approval of the Engineer.
The aforesaid program and letter are annexed hereto and form a
part hereof.

105.102 The Contractor shall continually review his quality control and
testing program against experience gained during the course of the
work. Where the Contractor desires revisions to his quality
control and testing program, he shall submit the proposed revisions
to the Engineer for approval. The Contractor shall not make
changes in the approved quality control and testing program with-
out the Engineer's approval. The Contractor may,at his option,
perform quality control and testing in addition to that required
by the approved quality control and testing program.

105.103 The Contractor shall maintain complete records of all quality
control and testing performed by the Contractor. Records shall
be kept in report form, and shall include the results of all

visual control of the work, the results of all tests and
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THE WORLD TRADE CENTER Page 1-13

part, to consist of surveillance and evaluation of the
Contractor's quality control and testing program.

105.203 The Contractor shall furnish the Engineer free access to the
work. The Contractor shall cooperate with the Engineer to

allow Inspection.

105.204 The Contractor shall furnish, free of charge, all electrical
power, turning or moving of members, hoisting, staging and
other facilities required for Inspection. The Authority
will provide testing machines, testing machine operators and

testing materials used for Inspection.

105.205 The Contractor shall notify the Engineer a minimum of six
(6) working days in advance of the beginning of work subject
to Inspection. This requirement applies to each location
at which work is performed, and to each resumption of work
after any interruption or suspension of work. The
Contractor shall pay the actual cost of salaries and travel
expenses, in reasonable amounts, incurred because work is
not ready for Inspection at thé time stated by the

Contractor.

105.206 The Contractor shall not in any manner construe Inspection
to relieve the Contractor of any of his responsibilities

under the Contract.
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QUALITY CONTROL PROGRAM

THE WORLD TRADE CENTER
CONTRACT WTC-226.00
FABRICATED STEEL
ROLLED CORE COLUMNS, INTERIOR COLUMNS
LOUVER WALL STRUTS AND ROLLED BEAMS
NORTH & SOUTH TOWERS

THE PORT OF NEW YORK AUTHORITY
NEW. YORK, NEW YORK

SUBMITTED BY
MONTAGUE-BETTS COMPANY, INC.
JUNE 9, 1967
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RECEIVING (under the direct supervision of Yard Foreman)

a. Macerials will be checked as unloaded for conformance with mill order and
shipping papers.

b. Materials will be stacked on blocks off of the ground in predetermined storage
areas.

c. Bay numbers will be recorded for future reference in locating materials as
needed.

d. Remarking size, length and grade will be done as necessary.

e. Each piece or bundle will be marked with the letters PONYA.

f. Discrepancies in quantity, length or grade will be reported immediatély for
replacement.

PREPARATION (under the direct supervision of Yard Foreman)

a. Cutting to size will be by sawing, shearing or machine flame burning.
New pieces will be marked to maintain proper identity.

c. lumn ends will be milled as required and protected against normal weathering
with a mixture of one part white lead, one part linseed o0il and two parts lard.
FABRICATION (under the direct supervision of Shop Foreman)

a. Layout and fitting will be performed by Fitters working with necessary Helper(s).

b. Detail parts will be tack welded for location.

c. Holes will be punched, drilled or subpunched and reamed.

d. Copes, blocks, notches, etc., will be accomplished by hand burning and grinding
smooth.

e. Overhangs, gross laminations, excessive slag inclusions and similar defects
will be corrected by grinding or Arcair gouging and built up as necessary with
weld metal.

f. Material will be cleaned of oil, grease, dirt and foreign matter only.

g. Pieces will be marked as shown on shop drawings using DuPont #65-3010 white

mecal primer on a background of Tnemec #99 red metal primer; marks will be
between 3" to 4" high and background 4" larger than complete mark.

6-9-67
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SKILLING-HELLE-CHRISTIANSEN-ROBERTSON
Consulting Structural and Civil Engineers - 230 Park Avenue, New York, N. Y. 10017 - Mu. 9-8874

John B. Skilling . Helge ]. Helle -+ John. V. Christiansen . Leslie E. Robertson
Consultants

June 23, 1967 Harold L. Worthington
Joseph F. Jacksan

Mr. Lester S. Feld

Port of New York Authority
World Trade Center Planning
111 Eighth Avenue

New York, New York 10011

Reference: The World Trade Center
Contract WIC-226.00, Montague-Betts
Quality Control Program

Dear Lester:

We have reviewed the Quality Control Program submitted by Montague-Betts
and have the following comments:

1. Receiving

Material received should be checked against the certified mill
test reports for size, grade, heat number and color code.

One copy of each certified mill test report should be submitted
to PNYA and to SHCR. Where applicable, mill test reports should
be marked to indicate non-conforming material and the disposition
of same. Where possible, off heat material should be described,
in writing, prior to receipt of certified mill reports.

2. Fabrication

Overhangs, gross laminations, excessive slag inclusions and
similar defects should be defined and repair procedures for these
defects should be outlined. The location and quality of all
repairs should be reported.

3. Welding

Certification papers for each welder and welding machine operator
should be submitted to PNYA and to SHCR. These papers should
include all positions and processes to which each welder will be
assigned.

WAYNE A. BREWER
FP.S. A. FOSTER
FRANK HOELTERHOFF
ROBERT E. LEVIEN
V. A. PRISADSKY
KENT R. ROGERS
CHARLES SANDUSKY
WILLIAM D. WARD
E. J. WHITE., JR.
LORENTS L. WIDING

SEATTLE OFFICE: 1840 WASHINGTOMN BUILDING, SEATTLE, WASHINGTON BB8101

NIST NCSTAR 1-1A, WTC Investigation 387



Appendix E

SKILLING-HELLE-CHRISTIANSEN-ROBERTSON

-2 -

Welding procedure specifications must be prepared and qualification
tests performed by the fabricator, where applicable. One copy of
each welding procedure specification and report of qualification
tests should be forwarded to PNYA and to SHCR for approval.

Preheat and interpass temperatures must conform to the welding
procedure specification where specific preheat and interpass
temperature requirements are included in the welding procedure
specification.

All welds should receive 100 percent visual inspection.

Non-destructive testing of welds has not been described, and may
be divided into three classes:

1. Fillet welds
2. Partial penetration welds
3. Full penetration welds

The quality control program should describe the amount of welding
to be tested, and the techniques to be used, such as dye penetrant,
magnetic particle or ultrasonic. All testing of welds should be
documented in inspection reports, one copy of each report to be
forwarded to PNYA and to SHCR.

4. Inspection

The amount of periodic inspection of work in progress and the persoms
performing this inspection should be described.

The inspection of finished work should be documented in reports, with
one copy of each report to be submitted to PNYA and to SHCR.

Very truly yours,

SKILLING-HELLE-CHRISTIANSEN-ROBERTSON

B"amu,o L\J“e»:fl

James White
JW:e

cc: Mr. H. Weinstein
Mr. W. Cosinuke
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SUPPORTING DOCUMENTS FOR CHAPTER 7

This appendix contains the supporting documents that are referenced in Chapter 7 of this report. All of

the documents contained in this report are reproduced with permission of The Port Authority of

New York and New Jersey. Table F-1 contains a summary of supporting documents and their location

within this appendix. The footnote numbers given in the table correspond to those in Chapter 7.

Table F=1. Supporting documents for Chapter 7.

Footnote
Number Document Title Page(s)
Section 7.1 - Overview
1 General instructions from Malcolm P. Levy of PONYA to prime contractors for WTC 390
contracts (WTCI-239-P)
Section 7.2 — Erection Marks and Marking System
2 General instructions on erection marks and marking system for structural steel from the 395
Port Authority to steel fabricators/suppliers for WTC 1 and WTC 2 (WTCI-495-L)
Section 7.3 — Quality Control and Inspection Program
3 Memo dated July 26, 1968 from David L. Brown of PONYA to James White of SHCR 400
(WTCI-515-L)
NIST NCSTAR 1-1A, WTC Investigation 389




Appendix F

Divisicn . Tefeph

. THE PORT OF NEW YORK AUTHORITY
111 Eighth Avenue-at 15th Street, New York, N.Y. 70011

World Trade Department
Guy F. Tozzoli, Direcor

Richard C Sullivan, Dircctor, The World Teade Ceater

a1y 08231

Malcolm P, Levy, Chiel, Flanning & C

GENERAL INSTRUCTIONS TG CONTRACTOR
FOR WORLD TRADE CENTER CONTRACTS

To Prime Contractors

The following infon':;ticrn is directed to your attentfon in order that you may
2cquaint yourself with the procedure the Port Authority desires to follow upen

execution of the contract,

After execution of the contract, you are requested to direct commmicztions

as follows:

Subject Matter

. All correspondence pertaining
to administration of contract
other than that specifically
required below to be directed
elgevhere, This includes
correspondence on contract
changes, matters pertaining
to field problems, including
changes stemning from field
conditions, job progress and
schedule,

. Al11 correspondence pertaining
to administration of contract
vhich {mvolves additional
expenditures or credits,
requests for approval of
subcontractors, and notifica-
tion for off-site.inspection
of materials and equipment, etc.

390

Addressee

To: Mr. J, Endler,
Assistant Vice-Pres.,
Tishman Realty &
Construction Co,, Inc.
11th Floor, 30 Church
Street, New York, N.Y,
10007

To: Mr. R.M, Monti,
Construction Manager,
Room 1119, The Port
of New York Authority,
30 Church Street,

Kew York, N.Y. 10007

Coples

Submit original and
one copy to Mr, Endler
and two coples.to

Mr, Honti

Submit original and
two copies to

Mr, Honti and cne
copy to Mr, Endler,
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__IHE PORT (OF NEW .YORK AUTHORITY-

Subject Matter
Shop dravings and catalog cuts,

Approval of equipment and
material including samples,
purchase orders, lists of
“naterials and equipment pro-
posed to be- furnished under
the contract and proposals
for substirutions for speci-
fied material or equipment.

Insurance Matters

A report of all accidents
arisiog in connection with
the work cust be made to
the Port Authority,

NIST NCSTAR 1-1A, WTC Investigation

Addressee

To: Mr. Marvin Altman,
Architectural Coor.,
Tishman Realty & Con=-
struction Co., Inc.
11th Floor, 30 Church
Street, New York,

N.Y., 10007

To: Mr, Monti

To: Mr, Charles F,
Levinson, Insurance
Manager, Room 1005
The Port of New York
Authority, 111 Eighth
Avenue, New York, N.Y,
10011 )

To: Mr, W.F, Gillespie,
Claims Attorney, Room
1163, The Port of New
York Authority, 111
Eighth Avenue, New
York, N,Y, 10011

Copies

.For informatiom on

numher of copies of

shop drawings, size
required, etc., see
Contract Specification
clause entitled, "Work-
ing Drawings and Catalog
Cuts," Submit original
dravings to Mr, Altman,
one copy of each
transmittal letter to
Mr, Monti,and one copy
to Mr, H.A, Tessler,
Hanager, Project Planning.
Room 300, The Port of
New York Authority, 111
Efghth Avenue, New York,
N.Y,, 10011,

Direct original copy

of all correspondence
to Mr. Monti, one copy
to Mr, Tessler, and one
copy to Mr, Endler, For
further instructions on
inspection of material
see clauses of specifica~
tions entitled “Inspec-
tions and Rejections"
and "Worknanship and
Materials®,

Direct original to

Mr, Levinson, with
copies to Mr, Monti, and
Mr, Eandler,

Direct original to

Hr, Gillespie with

copies to Mr, Monti
and Mr, Endler.
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THE PORT OF NEW YORK AUTHORITY

Please note the following requirements:

1. Under the clause of the contract entitled "Inspections and Rejections™, you
are Tequired to furnish lists of material and equipment furnished under the
contract., Such lfsts of material and equipment to be installed under the
contractor must bear the vendor's name, manufscturer's name, trade name, style
designation, catalog number and any other information necessary to completely

{dentify the item,

All 1ists of materials and equipment must be submitted within ninety days
from receipt of letter of acceptance of coatract,

Requests for changes in materfals and equipnent from those specifically
mentioned in the contract specifications must be submitted within & minimum
of forty-five days of the approved date the contractor's schedule specifies
as the time for implementation for the particular item,

4. All correspondence, shop drawings, purchase orders, samples, catalog cuts,
etc., must bear the Port Authority contract number and be referenced to

specification section.

5. All correspondence must come to the Port Authority or Tistman Realty & Con-
struction Co, Inc,, through you as the prime contractor, Correspondence
submitted directly to the Port Authority or Tishman by subcentractors or
materialmen will be given no consideration.

6. Request for approval of material and equipment will not bes honored and mo
inspoction made until the subcontractor placing orders for such material

or equipment has been approved.

7. Yeu are requested to prepare a list of the shop drawings, catalog cuts and
samples which will be submitted for approval as required by the specifications.
This 1ist should be seat by you to Mr, Altman, with copies to Mr. Monti and
Mr, Tessler with dates indicating when you will submit the {tems for approval. The
dates which you establish on this list should be those which you feel necessary
in order to meet the required completion date for all work under the contract,
It is requested that this list be submitted within forty-five days of receipt-

of this letter,

Also a 1ist of items which will be inspected :at source will be developed
jointly within ninety days of the date of this letter,

8. In order that work under the contract may proceed expeditiously, it is
urgent that you submit the names of your subcontractors for approval with-
out delay, Forms requesting approval of subcontractors must include the

following information:
A. Name and address of subcontracter.
B. The mmount of the subcontract, including the analysis of the

subcontractor's bid on forms furnished by the Port Authority. No approval
of the subcontractor will be issued without the analysis of sub-

contractor's bid,
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THE PORT OF NEW YORK AUTHORITY

C. An accurate description of the work invelved.

D. Threa references on work of similar nature previously performed

"by subcontractor, :’
Halcolm

. Levy, Chief
Plaaning & Constructicn Division
The World Trade Center
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loveaboxr 7, 1967

0. ioToan Winteze

Crafer Stvuctural Tteeh wu,, g,
22«50 Vornon Blivd,

tong 1eland Cicy, liew York 11106

Ra: 7he World Trede Centor = Contrast WICs211.00 =
Shop Prawing Prococures and Marking Kyateas

Doar . Wintooa:

Enclosed for your information and woa are letters and
procedured pravicusly sent to otlier fabricaters ou glg Wit Towars.
1hoe proceduros weto dewveloped Jointly wikh Basseu Bridge Detatlers
stecting in April 1947.

Sincaraly;

Loater 8. Fald
Plaaning ¥agipear

Eoclecures;
i, Rrection marie ond morking oystem for otructural stoel

in Lha Wik Towers = Papea 1 « 10 iInclustva dotod 16/1/67
2. Lotter of Juns 16, 1567 on Ercctor's Derrtck Division
3. Drawings S-KA=1LC0 sand §=3DB=1000 Jated 5/25/67
4. Index to Marks System » dated 10/15/67 (2 pages)

€c1 MagoTé. J. Endlex (TRCC), J« Wbita (BICR) = w/ancl. €1

bee: Mesars. D. Brown, R. 009-‘&, M. Leavy, R. Honti, H. Tessler

L3Tiiw
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ERECTION MARKS AND MARKING

SYSTEM FOR STRUCTURAL STEEL Rev. 4/28/67
N By
THE WORLD TRADE CENTER REv.)0/)42
_RORTH_AND_SOUTH TOWERS

1. Each mark shall be painted in accordance with the Specifications in the
same position on cach piect.as the mavk appears on the erection drawing,
-All markes shall be followed by the, Erector's Derrick Division, See -
Icom 20 belaw, ’

2.+ Exterior Wall Coluans {Below the lat Story Spiice)

Uso the column nuwber shown on the deaign drawing
suffixed with the column tier number, Examples:

(@ 301 5551 | 1a5caces - Col, 301 from
Tler S5 (Bl, 242) to splice above Tier S)
(El, 294').

o) - 330 (81-1) _ Indtqnhn - Col, 330 (On center-
line of Tower) from splice in Tier S1 to splice
abova first fleor.

" Tier warks are in accordance with Archicec:
designation wherein:

S ~ Service Level - E1, 294'
51 « Sub=Level 1 - E1, 284"
82 - SubeLevel 2 - E1, 274'
3 - Sub~level 3 -~ E1, 264'
54 = Sub-lovel 4 < EI1, 253*
S5 « Subeleval 5 =« E1, 242'

3. Exterior Wall Columns - (Above 1st Scory Splica)

Use th¢ column number shown on tho design drawing suffixed-
with the column tier; Examplos:

(a) 330 (1%} _ rn4icates - Column 330 (on cencer-
line of Tower ) from the lst Story Spliece to
the splice above che 4th floor that u;trom
El, 318' to El, 363',

) 230 (49 . 1pdicates - Panel 330 (On center-
line of Tower) from tho 4th Story Splice (El. 363')
e the 9th Story Splice (Bl, 418,96), Note this ia
a "Column Treo Pancl"™ to bo fabricated dy P,D.M,
Stacl Co, and the pancl mark uscd {s tho middila
column pumber of the throe columns comprising the

column tree.
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() 200 829 | 1o4icacase Panel 200 - A corner
pancl at N.E, Corner of Tower from the 1Bth Stoxy
§plice to the 20th Story Splice, This is & corner
column spandrel panel to ba fabricated by PCAF,
and here again the panel number used is the middla
column number of the three columas comprising the
¢olumn tres, o

» Core Columns

Yae the column numbar shown on the design draving suffd-
with the column tier.number, Examplea:

(a)' -~ 501 (6582) _ Indicates - Corner core column
501 from Tier S5 (El, 242) up to the oplice
. above tier $2 (2l. 274'),

) §05 (s2-1) _ Indicates - Core column 605 from
aplice in Tier S2 (El. 274') up to splice in .
1lst stery.

(c) 505 (1'3}-. = Indicates -Cora ¢olumn 605 from
lat story splice to 3rd story aplice,

5. Ianteriorx Columns (Below the 1lst flpor = E1, 310Y)

Usa the column number shown on the design drawing
suffixed with the column tior puamber.

@) - 1200 G35 1haicates - Colum 1200 from
Tior §5 (Bl, 242) up to aplice in Tiexr 53 (E1, 264).

6. Louver Wall Scrute

Use tho lecter S follewed by the column line number for
the exterior wall cclumn suffixed with the floor number,
Example: .

(@ 5302 7 . 1ndtcaces - Struc on column line 302
axtending from the 7th £loor to the 9c¢h £loer.

7. Vortical Bracing ar Extorior Walla

Usa the letters XB followed by numerals 1, 2, ate,
Exampla;
{a) %81 - Indicactes = Extorior Wall Brace 1

(b) XB2 - Indicaces - Exterior Wall brace 2
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a3 a

Please note that no ticr markes are uscd ae 8 suEfix
here. Marke shaill appear on olovations of arection drawings
only.« not in plana. :

8. -Verticnl Bracing at Cora Colimm

Usa tha latters CB followed by numerals 1,'2. [17-9
Example: g

{a) -CBl - Xndicates - Core Brace #1

{b) CBl0 - Indica_:éa = Cors Brace 410

Please note that no tier marks are used as a suffix
hare, Marke shall appear on elevations or erection drawings
only.= not in plams. ' ’

G Interior Pipo Poses, Hangors, Etc,

Use the lotter P followed by numeral 1, 2, 3 otc.
and suffix with the cier mark, Example:;

{a) - P (783" 1udiences - Post number 1
exteoding from the 7ch floor to the 8th floor.

p1 (43-42), | 7odicares « Post number 1

{03 ]
extending from the 4lat to the 42nd f£loor,

10, Floor Beams

Use a numeral suffixed with the floor number, All
beams within the cere shall be consistently marked all the way
up the tower. That fs a beam froming berween core columns 501
and 502 might be marked “1" on cach flcor of tha tower, euch

A8

{a 1 (_53) - Indicates - Beam 1 -~ At floor 83
(El. 264').

@ 1 | rogicates - Boam 1 - At £2oor 10

1 (13+20) | sp4icaces =  Beam 1 exactly
alike from 11 through 20 floors. This will aid
the erector to locata a heam which may bo used on
floors 11 through 20 at assumed location between
columna 501 and 502, All beams ocutaide the eore
which are of a repecitious waturo auch.as framing
ac the 7 and 9, 41 and 43, 75 and 77 and 18 and
110 shall also ba consistently marked in numer ical
SBRUERESR, ‘

(2
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11, Horizontal Braeing at Exterior Wall - At Beam Framed Floora

All diagonals and struts within the 10'-3" panel area
adjacent to tho exterior column refeoronce line shall ba prafixed
with the letter il followed by & numeul and auffixoed with the floor
dosignation, Example;

m M, mG, rmo G me ) yould a11
be horizontal bracos in Tower = occuting at the 7, 9, 41 and
438d floota. *

12,- DProfabricated Floor Units

All prefabricated panels shall be profixed "F" followed
by a oumeral snd suffixed with the floor deaignmarion. All panels
to be numhored clockwise starting with "1" at the panel batween
core columns 501 and 502, Exampla:

¢y ¥l ({0)' 72 10 | aee, Indicates floor unit at 10th floor,
{b) -F1 (_‘?"51 , F2 (13) ,:@te, - Indicates £loor unit at 15th £loor,

With regard to components comprising prefabricaced umics,
the following ground zulee shall prevail:

A, All trusses, bridging, braocing and beams for
prefabricated floor unite supplied by Laclede
to the asscmblor (Koch) shall be marked as sgreed
batween the parties, Laclede shall furnish an
agsembly diagram to Koch showing componenta in
cach "F" panel,

B. All ateel deck and powor/telephone colls for
* prefabricated floor unics pupplied by Grance
" to the Assembler {Koch) shall bao marked as agread
between the partias. Granco shall furnish an
assembly diagram to Koch showing components of
deck and P/T calls in cach “F" panal,

¢, The assemblor (Roch) shall fuxnish & combined

asdembly diagram showiang sll components comprising
each "F" panel,

13, Loose Deck and Loose Power/Telophons Cells for Beam-Framed Arags

and Core Ateas

All loose deck shall bo prafixed SO followed by o numeral
and floor designation such aa:

so1 . sp2 @) are.

Similarly all powoas/tclephone ¢alls shall be prefixed PT
followed by a numoral and £loor designaticn such as:

PT1 (9).,. PT2 ‘9), ata,
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s im

14. Apchor Bars and Anchor Plates {seo drawing SAB«198)

Use prefix WX at cxterior walls,
Use prefin WC at perimotar of core.

Exaumplea: WX1l, WX2, ete, = Indicate » Anchors at
exterior wall

WC1l, WC2, etc. - Indicate~- Anchors at
¢ote perimotor,

Not¢ = No tier deaignations are rTequirod, All anchors will
be shown and located on eérection plane and fisld welding eketches,

15.  shesr Stads

Prafix “R" - followed by 3 digit numeral indicating
diameter in cighths, longth in inches and eighths such ase:

R742 ~ Stud - 7/8" diamoter x 4%"long,
shall be painted on all kogs or containers.

16,  Dsmping Ueizs

Use Prefix "D -
I-:‘mﬁpla: Dl, D2, D3, etec.
NOTE: No tior dasignations are required
16A. gGrillages, Base Plates and Anchor Bolts
‘Use the following prefix letters:
G = Assembled Grillages
BP = Loosc Base Plates
AB - Anchor Bolcs

All the above prefix letters are to be prececded by
the Tower lettes thus:

A=Gl, A-G-2, ete, (Tower A Grillages)
B=-Gl, B~G2, etc, (Tower B Grillages)
A-BP«1, A-BP~2, etc. {Tower A Bose Plates)

B~AB-1, LE-AB-2, etc. (Tower B Anchor Bolcrs)
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MEMORANDLUM
Pa 30-a
-5
TG James White - Skilling-Helle~Christiansen-Robertson
FROM: pavid L. Brown
DAYE: July 26, 1968
SUBIECT THE WORLD TRADE CENTER - CONTRACT WTC-230.00 - QUALITY CONTRUL & SAFETY
PROGRAM
REFERENCE
COPY To- L.S. Feld (W/Att), R.M. Monti, F.H. Werneke; A. Guttentag (TRCC)

Please revliew the atrached Kech Qualicy
Contrcl Program as soon as possible and let me

have your cogments on same.

)

vid L. Browm
Supervising Engineer
DLBJ DMD The wurld Trade Center
AtL,
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April 25, 1968

OQutline of Items to be Included in Quality Control Program by Karl XKuch
Erecting Company
A. Survey Control
1. Methods and Equipment
2. Qualification of survey personnel
3. Estrablishment of monumenis and rcference lines
B. Couiruel of Construction and Erection Loads
1. Loads on vork platforms and finished structure
a. Weight of equipment
b. Wejght of stored materials
c. Postipg of load limitationms

d. Provision of planking where required

2, Cranes and derricks
a. Boonr angle vs. welght of pick
3. Bracing and erectiom sequences
a. Column bracing in Plaza area
b. Bracing of core celumns for tower cranes
(1) Sequerce of jumping bracing
{2) Sequence ¢f jumping cranc
(3) General erection sequences
C. Field Welding
1. Control of field weld details vs. Fy of material.
2, Qualification and certification of welders
3. Qualification and certification of welding procedure specifications

for joints not pre-qualified by AWS.
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4. Preparation of welding procedure specificatione for weldes znd iy
designs designated pre-gualifiled by AWS.

5. Contrel of preleat and Innerpass temperaturces,

6. Couirol of welding electrodes, umidiop [luxes, wilding shielding
gades, and the like,

7. Sto.age of welding materials such aos heating ovens for low hydrogen

electroden.

D, Bolting of Structural Steel
1. Control of type of bolts and washers used
2. Installation methods and procedures for bolted connections
3. Quality control and assurance that high tensile bolts are properly
tightened.
4. Controcl of ASTM AJO7 bolts
5. Contreol of set-up of bolted joints

6. Cleaning of faying surfaces for bolted joints
E. Control of Stud Welding Operations

G. Erection procedures
1. Plumbing
2. Fit-up
}. Guying and bracing
4, Elimination of jﬁqap-jfimter from box columns and similar members.
Fa
. Allowance for temperature changes and related moveomenls and

deflections of structure.
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n Contral af Workmansghins
1. ¥Flame-cutting
2. HReaming of holes

3. Drifring

1. Contral of Erection Tolerances
1. Refer to tolerance diagrams lacluded in the Specifications.

2. Surveying and other controls.

). As-Built Drawings
1, Preparation of as-built drawings, procedures for.

2. Contrel and maintenance of as-built drawings and related procedures.

K. Safery Programs
1., Hoisting equipment
2. Guying materials.
3. Wind conditions

4., Provisions for bad weather

Note: EXE should relate their quality control program carefully to rhe
provisions and requiremcnts of the Specifications and Drawlogs.
Possibly In some areas of the KKE quality control program,

explanatary sketches should be prepared and included in the document.
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SUPPORTING DOCUMENTS FOR CHAPTER 8

This appendix contains the supporting documents that are referenced in Chapter 8 of this report. All of
the documents contained in this appendix are reproduced with permission of The Port Authority of
New York and New Jersey. Table G—1 contains a summary of supporting documents and their location

within this appendix. The footnote numbers given in the table correspond to those in Chapter 8.

Table G-1. Supporting documents for Chapter 8.

Footnote
Number Document Title Page(s)
Section 8.2 — Variances Relating to Fabrication/Erection Tolerances

1 Letter dated December 27, 1967 from Richard Chauner of SHCR to Robert Dempsey of 407
United States Testing Company (WTCI-499-L)

2 Letter dated December 22, 1967 from James White of SHCR to R. Monti of PONYA 412
(WTCI-499-L)

3 Letter dated June 20, 1969 from James White of SHCR to R. Bay from Laclede Steel 415
Company (WTCI-506-L)

4 Letter dated November 17, 1969 from James McGuiness of SHCR to R. Monti of 418
PONYA (WTCI-506-L)

5 Letter dated October 16, 1969 from James White of SHCR to R. Monti of PONYA 424
(WTCI-506-L)

6 Letter dated October 20, 1969 from James White of SHCR to R. Monti of PONYA 426
(WTCI-506-L)

7 Letter dated June 16, 1969 from Malcolm Levy of PONYA to Carl Weber of Laclede 429
Steel Company (WTCI-506-L)

Section 8.3 — Variances Relating to Defective Components

8 Letter dated June 20, 1969 from James White of SHCR to R. Monti of PONYA 434
(WTCI-506-L)

9 Letter dated December 15, 1969 from James White of SHCR to R. Monti of PONYA 437
(WTCI-506-L)

10 Letter dated July 7, 1969 from James White of SHCR to R. Monti of PONYA 440
(WTCI-506-L)

11 Letter dated July 3, 1969 from James White of SHCR to R. Monti of PONYA 442
(WTCI-506-L)

12 Letter dated March 31, 1969 from James White of SHCR to R. Monti of PONYA 445
(WTCI-506-L)

13 Letter dated June 6, 1969 from James White of SHCR to R. Monti of PONYA 449
(WTCI-736-L)

14 Letter dated May 19, 1969 from James White of SHCR to R. Monti of PONYA 458
(WTCI-736-L)

15 Letter dated May 5, 1969 from R. Monti of PONYA to H. Fish of PDM (WTCI-735-L) 462
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Footnote
Number Document Title Page(s)

16 Letter dated March 20, 1969 from James White of SHCR to R. Monti of PONYA 463
(WTCI-738-L)

17 Letter dated June 6, 1969 from James White of SHCR to R. Monti of PONYA 464
(WTCI-736-L)

18 Letter dated May 16, 1969 from James White of SHCR to R. Monti of PONYA 469
(WTCI-735-L)

19 Letter dated June 9, 1969 from James White of SHCR to R. Monti of PONYA 474
(WTCI-736-L)

20 Letter dated May 16, 1969 from James White of SHCR to R. Monti of PONYA 477
(WTCI-735-L)

21 Letter dated May 16, 1969 from James White of SHCR to R. Monti of PONYA 478
(WTCI-735-L)

22 Letter dated July 15, 1971 from James White of SHCR to R. Monti of PONYA 481
(WTCI-736-L)

23 Letter dated August 21, 1968 from James White of SHCR to R. Monti of PONYA 484
(WTCI-740-L)

24 Letter dated October 7, 1968 from James White of SHCR to R. Monti of PONYA 485
(WTCI-738-L)

25 Letter dated October 18, 1968 from James White of SHCR to R. Monti of PONYA 489
(WTCI-739-L)

Section 8.4 — Variances Relating to Alternate Fabrication/Erection Procedures

26 Letter dated September 21, 1969 from R. Monti of PONYA to W. Gibson of Stanray 491
Pacific Corporation (WTCI-490-L)

27 Letter dated October 16, 1969 from R. Monti of PONYA to Robert Bay of Laclede 493
Steel Company (WTCI-506-L)

28 Letter dated December 15, 1967 from James White of SHCR to R. Monti of PONYA 497
(WTCI-748-L)

29 Letter dated May 26, 1969 from James White of SHCR to R. Monti of PONYA 498
(WTCI-756-L)

Section 8.5 — Variances Relating to Product Substitutions

30 Letter dated May 2, 1969 from James White of SHCR to R. Monti of PONYA 500
(WTCI-756-L)

31 Letter dated June 11, 1968 from James White of SHCR to R. Monti of PONYA 504
(WTCI-739-L)

32 Letter dated December 18, 1967 from R. Monti of PONYA to H. Fish of PDM 505
(WTCI-745-L)

33 Letter dated December 18, 1967 from R. Monti of PONYA to H. Fish of PDM 510
(WTCI-745-L)

Section 8.6 — Variances Relating to Inspection Practice

34 Letter dated May 3, 1968 from James White of SHCR to R. Monti of PONYA 515
(WTCI-742-L)

35 Letter dated April 18, 1968 from James White of SHCR to R. Monti of PONYA 517
(WTCI-483-L)
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PROJECT MEMORANDUM

FROM: SXILLING-HELLE-CHRISTIANSEN~-ROBERTSON
1840 Washington Building
Seattle, Washington 98101

DATE: Docember 27, 1967

TO: United States Test'ing Company
5521 Telegraph Road
Los Angelea, California 90022

ATT'N: :Hobert Dempaey

supJecT:The Wworld Trade Center~ New Yorg
vontract WTL 217.00 Stanray Paclfie Steel Inspection

RE:

Transnitied to you on 12-21-87 was a ciopy of & telegram Irom
Jares hnlte, SHCI-New York concerning dimersional tolcrances
an tme box eolumns. Included with this telegram was Stanray's
interorfice memorandum showing tha:ir irterpretations of this
telegram. The following couments are %o be adieé to thiase
edetches.

@ Tals applies only to ellp anzies on the {lange
ard weld plates.

@ These minloum edge distances apply only away I'rom
the end of the column. Tolerancee at the end shall
oe 1% inches X 5/%2 ireh. '

.
() Hi0imuz AISC weld shall s lncrsasss iy -iie
Fan dimensicn.

In additisn to the zoove, other items were transmétied verbally.

1. The detail of welding eertain clip asnsles onll for
iillet welds on three aidee lezving tie nesl 9 lhe
ungle free Tor bear clearance. The AYWS Cod= re-
Gulires a return of the {illct weld on this sice.
This 18 rot regulired... . '

€. Vurlarnce of the erd tolerancs on colucn £34%-5 nas
beenzapproved by the supervialng engineer, Thic
permitts one flarge to te offset 3/16 ‘rch ir olace
of 1/2 1nech as specified on Pase 3-04 57 te coniract
cocument.,
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PROJECT MEMORANDUM Pege 2

FROM: SKILLING-HELLE-CHRISTIANSEN-ROBERTSON
1840 Washington Building
Seattle, Washington 98101

DATE: December 27, 1967

2. All hold Gimensions on the detail drawings shall be
£ 1/16 luch except a8 modlfied By the enciosed
telegran.

4, 5Slotted holes shall not be hand flame cut.

5. The tolerance on the dimension betweern flankes
af the celurn shall be plus 1}/8 inech and minus
1/4 inch,

Very truly yours,
SKILLIXNG-HELLE=~CHR]ST TAXSEN-ROBERTSON
{4 ’...‘.‘?.Q-L?-.;\ac_—‘,l @G“ Stz

" Va1 aem e
S eh s Wea e wARRNaa

et SHMCR-Mew York Jim White
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¥ Y et N sy ahnd e e N \—/ﬁ\—.v.}‘\ e Uey getinn
NiL=Nygha Louer

: ﬁ:;:;-“ﬂ:nt:.:‘b:iu . TELE GRAM “‘ ::.:::':‘-L o t-r.imlvn.-.rzqm'!
o ., - J

Tha Aling sime shows ia e date Ung on domrnic nltmm 1 mmm:.lm oruuTmﬁftmhhwm'hﬂunmumm

T e e Gaeseat
walen by Jdmﬂ char
ATl ndiceied by the
P apmbaads

. 11374 PST DEC 20 67 LA 102
SS0189 L NAO92 RX PDB NEW YORK NY-20 5P EST
J N-TARKAN, STANRAY PACIFIC CORP. a
11853 SOUTH ALAMEDA ST LOSA
THESE RULINGS APPLY TO BOX COLUMNS FABRICATED UNDER CONTRACT
WTC~217.00+' ITEM ONE REFER TO DRAWING §-AB1-41 6-AB7~24 ANGLE
" IRON CLIPS THESE AND EQUIVALENT DETAILS MAY HAVE ELONGATED
HOLES. L.ONG DIMEMSION PERPENDICULAR TO COLUEN FACE SHALL BE
BOLT OIAMITER PLUS -1/4 INCH, SHORT DIMENSION STANDARD 1/15
INCH OVERSIZEs THIS PROVIDES 1/8 INCH PLUS OR MINUS TOLERENCE
' FROM KEEP DIMENSION TOLERANCE FOR ROUND HOLES SHALL BE 1/16
'INCH PLUS OR MINUS KEEP DINMENSIONE ITEM TWO NO WEB PLATE IN
COMPLETED MENMBERS SHALL MEASURE LESS THAN ONE INCH FROM FACE
OF.WEB TO INSIDE CORNER OF FLANGE PLATE. THIS ALLOWS WEB PLATE
TO RUN STRAIGHT END TO.END OF coz.u:-m AND ACCOMMODATED MAXINUM
erARLIVED SWEEP OF 3/8 INCH IN THE FLANGE PLATE. ITEM THREE FOR

S===N WESTERN UNION =

ML eMNigh Lann

wunless e difsirial chat :
over in indiaared by the WP MAABMALL - IT\ELEGR M R W, MeFAL
prepse tymbol. wnalhusn OF ‘h-- ...-. . A PALSDANE LT-L:T::“%‘:‘;‘..

The Gling Gae shows i (1 dare liae 0a docheisic ifegraca b wm'nm -:n.hn uu.m.'rm ol rresipn 5 LOCAL TIME ot poinr of Jostination

L NAQ92/2

COLUMNS FABRICATED ON OR BEFORE DECEMBER 16 1967 WHEN INSPTECTED -
AT MILLED ENDS. -3/ 16 INCH GAP7AYT ROUT OF "LORSITUSINAL FILLET ‘
U"'Lﬁ PLUS /32 INCH“FOR OUT OF SQUARE CUT WILL BE ALLOWED UHEN
NEASURED AT INSIOE PLATE. .QNY GAP EXCEEDING THIS ALLOWANCE -
SHALL RECEIVE AISC MINIMUM FILLET W.ELDS BEGINNING ONE INCH.
FROM THE MILLED COLUMN END AND PROVIDE FULL THROAT . MINIKUM
OF NINE INCHES IN LENGTH

JAMES WHITE
mcx-aw.oo 6-ABI-41 6-AB7-2 /4 /16 1/S3/8 16 1967 1/16 /32
(32)4

TonMicr Ly g

LOTE  DETAIL - PLAYR o R ‘bc‘-" N
vhaag Hy(_..o u.i-?fz
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STANRAY PACIFIC CORPORATION :
INTER-OFFICE ; MEMORANDUM

:_Daun (Le 21-19 57

o GILOR WaALTON
Subjeen LIORLD TRoape CenwTiR

From: J0E Taman .

.2!.* oL - . . o e B i L3
ALc 'Columns FARRACATED ONWN orl REFSPRE  DLLEMASR
TH - : s : : = E B
lc?...  SHALL BE. CoM:?LETED “HTHIN THE LimviTs of -

FoiLowineg, Teu A.g.A-M'CvE:S_ |

@ (O B%a. DiAMETER, + Yo
¢ : @Fsﬁ;—:-P

~EOL = ks
Al
\_ ‘Rouns WoLe - (

Moy DiMENsioN Vie-

| o ' 0S4 '
: o | qﬂ-? LRAWAD

| ! ' BoLT DIAMETER, % 14:‘
Tt . :

et

I
=

= _ |
' \;—';SLoTTED HoLE

‘:‘; _ iubo DM+ VB
A S

. - i
ALS0 L8P AbroorLE PL SR et
OF Lo ER, :
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STANRAY PAGIFIC CORPORATION

INTER-OFFICE MEMORANDUM

To

Fromu

Dar‘m

Subjech

| L enes “CMS_T-,

DGQE . z
pisTs | _ ETVIT
I"MIN.f‘h‘ AN
- . - e
/\, .,.32‘_ AT [?.auQ
.,,]lAe.'
AWAY FROwA Tl
M\bb\.g
@ ThE GAP AT MEDLE or ‘COLUMMN  SHaLL NOT
Be MoRE THAN 3"

;. TJ Wik
WELD SI12E AT @AP SHaLL: RE .
WLREALED “ACCORDINGLY ' .

'G_APS oF %G“ R LESS ,/4 l. .

SHaLL BE 16 NORED T 5

Lglv”a"'
W MWELD LI2E
GraPS AT THE &ND  oF oo\t
SHAlL RE 3o Max, AS SHOWA
IF ©ap 1% MORE TRAN THEC& LimiTS
[Pl ‘5")
2y PR MAX, .

T Lo FIALT l f{c. E i
WELWE 47 INSikE OF :2,"'_:' = -*--—n--a—--«-——
CoLuMM  STARTING " ReyonDd MILLED l ] l%“’*
TP ACORDING  ASL  MIN. WELD SedouLe

411
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SKIL.'LING-I'_IELLE'—CHRISTIANSEN -~-ROBERTSON
Camu!ﬁngSmmmlm:{ Civil Engincen » 230 Park Avenug, Naw York, N. Y. 1_0017 + Mu, 98574

JohnB.SKbing  +  Helge ] Hele <+ John.V.Chrimanen .+ Lealis E. Robertion

- ‘Docembex 22, 1967 - Conadtants
) Harald L. Worthington
« Towwph F. Jechson

Port of New York Authozity
Offica of cthe Comsvruction
Manager = Bocn 1119 '
30 Chuxreb Strest
New York, Rew York 10007

Accentiom: Me. R. ML Montd, Comstruction Managor

Refaremca: The World Trade Center
.Concract WIC-215.00, Mooht
Tolarances for 1ox Beams

Gentlmm'. .

: Bnc.lnsled picane 21:;.1'6 a copy of a letter wocaived by SHCR frem Mosher Sreel .
Company dated Dozember 14, 1567 Tequaating approval of tolerances shown on
the 8-1/2" x 11" gketel propared by Mosher snd atcached to their legter.

W appreve the tolerancea as shown on the Mosher lhtcﬁ. Au tolezanss-.
figures showa are 1/16 or 1/8 fneh {sce skatch). ’ ' )

He nppéa‘va a paxdmun twiet in box colusns as Zapricated.of 1/4_ineh wher
acasured at.one ead ‘1o relationship to the ochex end:

Very truly youza,
SKILLING-HELLE-- -, IRISTIANSEN-BOBERTSON
- Yizos White . '

JHig :
ce: Mr. W. G. Bradford, Mosher
Mr, L, Fnld. PNYA '

Mr. R, Fongeh, SIS

Enclogura’
WAYNE A. BAEWER

. PuoBbe Ao POETER

PRARK ROILTIARO RS
AGALAT K, LEVIEN
¥, A, PRIGADRNMY
REAT &), AQRERD
wmAAsLE BANEUEAT
Wishini D, Wand
Ko do WHITE, dA.
LOREATE n WikinE

T4AYTLE SPFLEA: VBad bnlnlnll‘.l‘n AWIbB I NS 1" s BATTRE: WaABnIiAGTEN st @)
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ﬂJ’E@SH Eﬂ STEEL COMPANY

:mel:i:ns-raa'mca'rons-snsc'rons
asat orrats avn are HO U STON.,TEXAS 272001
' Decenber 14, 1967

Skil)ing - Helle = Christiansan = Rebertson
230 Park Avesue
Now Yook, New York 10017

Attention: My, Jomes Hhite
Beference: e Wordd Trade Centex

Controct WIC -~ 215.00 Mosher
S. 0. 31060 & 31060

Gentlemans

Fobricetion tolerances as set farth in Specifications 304,100 and 305,100
are clear o3 far as tuilt-up ¢olumns are concerned, however they are ot
clerr ag for as budlt-up bax beams are concerned, Wo 4o not feel that it .
was ever intended for the box beams, which are considerably lighter then
the box ¢olumng, 1o be febriecsted accarding to tolerances shown on sheot
3=0h whdeh partains o box eclumns.

Therefore, we are submitting for epproval our sketch which indicates the
Tebrication tolerenees which we recommend in the Fabrication of box beams.

We bhave already stoarted burning the flange and wob plates for the bLox beams
and would appreciate your glving this matter your earliest possiblde comsideration,

Alco, we have not received as yet writiten confirmation for & caddmum coe
©martar of 23o2ogh (RY) {edst & tho Jubricavion of the Dox columns.

Yours very touly,
NOSEER STEEL CCOMPANY

W, G, Bredford
e AR Works Monager
ce: MER ce:. ROV
coa HLE [T T U
ee: OWs

FANTS AND BALLL OFRCES | HOUSTON - DALLAS + TYLLR - LUAROCK » SHAEVEPORT - COENI CHALSTI - BAN ANTANID
SAUS OIMCES b MW YORK . 105 ANCILES
ST 370 MICTULANSDUS « EUNPORCING » MACHING WORK - PRISIURE VILLELS « CARMON & ALLDY MATE WERK - 196, ST5TLms
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r L LHICKNESS LUIOLEKANGE . M2 A it e
' - B. Y
. z — : N
R}KXQ N N U g
g : A - . o
h ! al ¥
g s

oy

,
ATTETTEIEERS
£/ 452 = R THEORETICALT THICKNESS

DETAILING DIMENSIONS

. N
i)

! L)
v T EnDS ;
, [T

, = §§ “ L& AT QriaR LocAT/oN.

r s .é'a. l __I'
- £ “1
Fr
215 i |
i Siiizr o Qesease c B XLLENSTH. . FEET /10

. | _ G gl
FinistiED._LErGTH OF BuwitT=lpP: [MEMEERS = ?zé
Tonsy =4 A,

 DEPTH WWDTH AND OUT-0F-SQUARE

TOLERANCES
(BEAMS)
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SKILLING, HELLE, CHRISTIANSEN,., ROBERTSON
Consultong Struwioral and Cvil Enginvers < 230 Park Avenne, New York, N, Y. 10017 - My, 9-857+

John 1. Skitlting - Flelge ] Helle : john V. Christignsen . Leslic I Roberisen
Mlanages

Wayne A ower

Cansultents

June 20, 1969 . Mawold 1. \Uorthington

Joswph F. Jackson

Laclede Steel Company
Arcade Building
St., Louis, Missourl 63101

Attention: Mr. R. Bay
Reference: The World Trade Center
Contract WIC-221.00, Laclede
Approval of C32T33, C32T%4 and GC32735 Trusses

Genttlemens:

In confirmation of our telepheone conversation today, Mr. Jackson of PTL
has been instructed that he can waive the &%" Hold Exact dimension on

8 - C32T33
8 - C32T34
4 - G32T35

provided the dimension is in 1o case less than 4 ianches (Laclede Drawings
§T233, $T234 and $T235). Xr. Jackson has aleo been requested to inform
the writer immediately by telephone of any recurrence of the sbove problem
on new production of the three affected truss designations.

This approval is granted on the basis of SHCR review of clearances at
truss seats and your discussion with YXE in vhich KKE agreed to accept
the subject twenty {20} trusses from Laclede for fabrication, previded
laclede would rectify all difficulties, if any, experienced by KKE due
to Laclede's deviation from the approved "Hold Exact" dimensicn.
Very truly yours,
SKILLING, HELLE, CHRISTIANSEN, ROBERTSON

-~ A T
(AN AV [m i

amae Whirn

MOBEART ¢ LEvilw
sot Meceve R. M. Monti. PNYA SAUL B s Poares MiGrang EnaunER
TEANY M YERmnrr Pamrar Yy Lam
L. §. Feld, PNYA Ehr W mocean JesTRIN Wk
CHARLES 4 BAKDUSK? = £t ‘
R. Plasecki, KXE Wilklsam O, wamsa ¥ B mRIBabA Ky
2.}, WHITE. 2x HARDLD © wOY7Y
A Cuttcntag, TRCC LONENTE 4. wibing RICHARG L. TA¥LER
PEATILE OFFICKE. ) 340 WasmiNCTON PUILDING . B X ATTOE. wap minerTon LI -
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Ve i e
.s./m" e-’f)? /. %p// /g w//z/mzz 'y

ewotal © Phows * fn to Dibhing

e .}ﬂﬂ.}. lZUﬂm NPT March 13, 1965

Mr. Wayne Brewer
Skilling-Helle-‘hristiansen- Robertson
230 Park Avenue

New York, New Yeork

Dear Wayne:
Request for Acceptance of

32" Trusses not Fabricated
according to Appreoved Drawineg

The purpose of this letter Is to formally request approval
of the twenty (20) trusses listed below that were verbally
approved by Mr. Gene Chorny at our Madison Plant on March
il, 1969,

4 - C327135
8 - €327134
8 - €32133

These trusses were fabricated with the "hold cxect' dimen-
sion at the core end as being 4" instead of 4-1/2" as showm
on the approved drawings,

Gene and 1 feel that this may cause a tight fit when the
panel is placed in the building but the panel is adjustable
enough to accnmmodate this variance.

Yours very truly,

LACLEDE STEEL COMPANY

rtrersne 8] O Liinn

Thomas M, Chura, P. E.
Research Engineer
Construction Produccs

lp
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SKILLING,

Consultang Structwal and Civid Engincers -

Johre B Skdling

Novexbor 17,
WTC- 221C-WTC-223C

Pile.

fort of Heuw
vitacs of

HE k'L:-E,
23U Park Avenue,

flelge | Helle

1969

Yort Autbority

CAC LONSCIUCTION MAtARVE

30 Chured btreet-10th Ploor

Now Tork,
Attenzion:

Balerecnce:

Guptlenan:

We hove rovieveo The AREZ letler of Rovember 7,
repatr precodures on (3270 truzses.

Atf=ckod

New York 1007

Mr. B, M. Hooti

Tha World Trada Center

Contract WTC-221.00, lLaclede

Contract WIC-223.00, KKE (Cartezat)
Tolotapcas std Repair Proceuares
Lotter o? dovember 7, 1969, EXE to TRCC

piezem fiod SECR ashast po, 1 eiieving the reguir
cenrbers 1o queaticc.
{attachesd to ERP'p liovembor 7,

CHRISTIANSEN,
New York, N Y

john \" Chnstiansen

1959,
Cur cornmepnta follow.

ROBERTSON

10017+ Mu 8874

Leshe E Robergsan

Manager
Wasne v [heuer

€ pneitianis
Ifarnitd | \U arrmsnegion
losrph ¢ |ocksnn

rezardipg tolsriccus and

2d toleracces for the

Ke appreve of Tolerance Schedule 5 on KEE Dwg. TUB
1969 letter) as the maximum allovable tolerances

reguirad to Fit-up scd vald detntls 13€ mod 15C av sbova ou Laclede sbop drowtn..a
CDZO9 amd CD 205,

Bepolr aceetls 13C amd 13C oa KKE Dwga. T6D and T6C .
ag ooted (sez attackaente),

reopectively. are npproved,
Tbizs repeir work 1s to be doune at no cost to PNYA in

all czszep vhare the tolerancos shovn on SECP aheer uo. 1 are =xcooded.

Varw ®#rmal=
very ¢ %

SMILLIEG.

Jazes T.

WELLE |

yours,

CHRISTIANSLY, BORERTECKX

“cHhulrness

V. 7., Aarlend,
R. Bay, Leclede

YA

mcereY

il. Plaseckd, ¥Xk = wis

LEFIE N

- CGutiexntag, TRCL

/un..:?*'

PEs tTTLL OF FiC

I8 4N wAgREE S TON 3 Ll DINE

. royTre WG ARD CHALRER
FRAME HOELTRE®mROFS LN WA "
mEg™T B no:l:: FE-E N
i“n‘l,-;L-':: ;lH“U:-n ~ A EuiRADERT
€ 2 MNITE +m ~AA0L0 & sOE?
LOMENTY L WIOING WICHARGE TAILOR

-0 aT¥TeL L W oaABM)RG TON &8 O
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Appendix G

i, I _
- KARL KOCH ERECTING CO, INC.
i U@o} {pt80velk ave. canvERT, N ) OTOOB - 201/ 9691700 - Canie TRECTING

17 ﬁi'}u
WORLD TRADEC CENTEA FAGIEGCT

130 LIECHTT BT - NEW TOALN,T, 0000
TEL 21233 Qa0

Nlovember 7, 1969

Tishiran Realty and Construction Co., Inc.
30 Clwireh Street
Yew York, llcw York

Attention: M, Al Quttentagy
Project lanager )
At Lelters ivom R, Pilasccii to A, Guittentaog
dated April 11, 1969 and July I, 1969

Daav Sixs:

As stated In the shove reicrenced letters the assenbly of truss
scat detells 13C and 15C on "GV type panels is ctill wmresoelved

and & couse of fivitation for all parties concernezd, Lonelede 13
continuing to faobricate C32TO trusses at Lolevences that disgallow
placenent of the cbove truss seals in a plusd position and accurate
location. As a vesult many YGY panels on flsors 10 throuzh 51,
Tower A, have sikewed, canted and nislocated tyvss scabs despite
pur eiforts, Toese discrzpouacies cause mumszrous field problems

£s well eos eriticisn frem inspaction porsomnel,

Kindiy refer tu the cnelosed shetehes; drowing T6A shous the
tolerances we usc in {he placenent of trussz seals. ToWTing TR
shous three tolewauce schedules that may be used In locating ver-
tical struts on the C32T6 truss. Tolerauce schedule 4 now Gsed by
laclede obvieously allews lavpe deviations in the plisbness and
location of the tro vortical stuuts, WHe find that in wany caoses
tIvss seals 1550 oud 130 Sir.pl?r cannot be pleeed at the proper
longicudinel spaeing due to physicel interference wwith the strucs.
Chere they do nei interferc, the struts are usuall;f out of plumd
necessitating e::tga vzld and raterial to maliz up the gap botwueen
t'“;_z Trian rant aws o

lim mdees e
T m v hedear walne DL Ll

Teleranee Schedule B is the requited tolerance to set Lruss seats
exaetly as shoym on Laclede draulnps €3205 end 2209 without
incurring any extra worli. In pddition the tress seats would
eutomaticalls be in their proper locations when £it up £lush
ozainst the verticel siovuts,

Tolerance sciedule C could be used by Laclede to fnsure thal no
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KARL KOCH ERECTING CO, INC.

1"A00 ROOGSCVELT AVE - CARTEAET, R ) D008« 201 /8691700 - Craw ERLCTING

~

l'rom.o TRAAQE CENTLA FROUECT
W8 LIBEATY 7. REW YQAK M Y, 100G0
THL 12/ 32-0010

-2 .

strut Interfeves with the placewent of truss seats; llowever the
consistent we of a previously approved wepaly detall, refevenced

oa the drauring, uould be necessary. CF the three tolerermee schedules
tiwis seensitost realistic for achieving eccurate placcrent of truss
gseats. Ve suggest that trusses be fobricated to theso tolerances

and the approved wepair detail be made a scheduled detell; included

in shep dravings, wngnsver pgaps batween the strut end the tiruss seat
nceed 3/16 Inch, All extia costs must be for the account of “othere®

Frevenbly ue bave 54 = C32TC trnesnes In yerd ™
enceed tolerence schedule C. The assembly of "G" porels nas been
halted storting with the 52nd floor. O the 64 trusses Laclade has
egreed that 36 trusses require removel of the vertical esCrut on the
cxterior columm end and 32 require reroval of the strut on the cove
end according to their om .cr?terla. Ve are therefore svonitting,
for approval, repalr doteils-35C and 13C on drawings TOC and TED
for thosc cases. Llaclede has agreed to pay for the wepaiy of only
those trusses cocceeding thelr cm tolerances.

fvv wawd atavans al1 of which
i vd storoes oVl ol wshigh

In order to resume asserbly of "G¥ pemels we wrge 2 clavification
of all toleronces and thelr consequences for WIC 221.00 aond 223,00
es well as an approval forv the enclosed vepair detaills.
Yours truly,
FAPL KCCH ERECTILG CO,, INC.
Fichard Piasechki
Froject Ensmincer
cc: R lMonti, PoYA
L. Feld, PaYA
D, Heptimie, Laclede

J. ileGuinoess, SLCL

encl.

RP:hz
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SKILLING, HELLE, CHRISTIANSEN, ROBERTSON
Consulting Structural and Civil Engineers « 230 Datk Avenue, New York, MY, 10017+ Mu. 95574

John B, Skilfiing: . Helge |. Flelle . John ¥V, Christiunsen . Ecslie 12, Robertson

Manager

Wayne A. Brewer

Corsuitanls

Horold L. \Worthington

October 16, 1969 joseph F. Jockion
File: WTC-221C

Port of Kew Yerk Authority

Pffice of the Consiiuction Hanager
30 Church Street

New York, New York 10007

Attention: Mr. K. M. Monti

Reference: The World Trade Center
Contract WIC~221.00, Laclede
Fabrication Tolerance

Gentlemen:

Please refer to Laclede's letter to SACR dated September 18, 1969. A xerox
copy of the Laclede letter is attached hereto for your convenience.

We espprove & tolerance for height above top chord of end stiffeners V3 and
V4 of 3™ (+ 1/8",-3/8").

Very truly yours,

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON

es White

¢e: Mr, L. Fecld, PNYA
Mr, W. Borland, PNYA
Mr, R. Bay, Laclede
Mr, B. B. Jackson, PTL-St. Louis
LER WAl JTM LGJ

attachment

JH:1

mApEeT r iriitw
PAUL B & FORICR WICHAND Coauntm
FRAMK HOELIERHGFF EANEET T nivw
EINT R kOCERS

CHARLES . B4HOVSKY 4R TEINM NES

WILL(AM B. waing ¥ i BAITAD SNV
£ J. VHITT. AR, MIEDLT T FIAET
LORENTE L. WilINE MEMARD L. TAFLON

sCATTLE OFFlgoe, Pa4E WAITHINTDTGCH EUVLLGIARG, BLAaTTLE, Wal ™| NMEITONBPBIOBI
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S 5;%4/(& et <é/;7///mw/

Cemeint” T e © Voot /f;(ﬂpf

At P
.f’/f}_.{"::.‘.. /_,......’("‘-;:.‘ A B g

Mr. Wayne Brewer
Skilling-Helle-Christiansen=Roberiason
230 Park Avenue

Hew York, New York 1CO017

Dear Mr. Brewer:

This letter is written to vequest a change in the tolerance for

the haishth showe the top choxd of the end sriffenors (V2 and

A A .

V4) that are fabricated in the ends of the trusses suppllied to

i tE. N 3 el Yo Petman TP B am
AT AL LU LAaUuts UCIILEL 44V _Cw ks

This dimension is not critical and our fabricztion process

would be greatly augmented if it were changed from 3" +1/8"
to 3" +1/8" -3/8",

Yours very truly,

LACLEDE STEEL COM ANY

Y
F } i}
.
“:\*;;LJ///
Robeyxt D. Bay
Director of
Technical Services
Project Cogrdinacor

ip

NIST NCSTAR 1-1A, WTC Investigation 425



Appendix G

SKILLING, HELLE, CTHRISTIANSEN. ROBERTSAON
Consufting Structural and Civil Engineers « 230 Park Avenue, New York, N_Y, 10017 - Mu. 98874

ok B. Skilling . Helge ]. Helle . John V., Christiansen . Leslic E, Robertson

Manuger
Wayne A. Drower

Consullents
Harold L. \WWorthington
Netohay 20 1949 Joseph F. Jackson

Port of New York Authority

Office of the Construction Hanager
30 Church Street

New York, New York

Attention: Mr. R. M. Monti

Reference: The World Trade Center
Contract WTC-221.00, Laclede
Fabrication trolerances

Gentlenen:

Please refer to the Laclede Steel Company to SHCR dated October 6, 1969.
A copy of the subject letter is attached to this letter for your referecce.

We approve the tolerance of :3/8" for the 2-7/8" or 1-3/4" divension at

the top chord Intersection of the inclined strut (mark 2 in the shop dravings)
as requested in the laclede letter. Please note that this teolerance applies
to inclined end struts oo 24T trusczes only. This relaxation of tolerance -
canost be 21lowed to extenmd io cother cases. One example is the vertical strut
menber ST {(wembers 2 and 5) for truss C32T6 on Laclede sheet number ST206. It
18 essential that these wmembers be installed as accurately as possible in all
cases.

Very truly youis,

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON

James White

cc: Messrs. L. Feld, PNYA
W. Borland, PNYA
R. Bay, Laclede
B. .Fackson, PTL @ St. Llouis TEVORREY Sevi

FAYL W, A FORTES RICHARD CHAUNENR
FRINN  MOFLYI®NOS EMMEST T vy

1 REKY WN. mOCTERS

Jh: CHARLES &, FauDUSKY 2ORNELN mEE
WilliAM O, WwaRmD oo, S (MM SRR,
NI WRITE, W, MAROLE &, MOET
LOREMTE L. WIDING RICHanDE TavLON

TEAT TLd ©f Ficg. TP40 MAIRINGCTON BUILDING, BCATTALE, WASHMINCYTON #8104
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% ¢ c%/ %fw Lry

My, Wayme Brewer

‘:hu\m/ 4/’/’1!0 ! Lrarte ﬁ’mﬂpp
H owns, . fHssonn 63400

Skilliing~Helle-Christiansen-Robertson

230 Park Avenue

Mmas Vo -

= AUA:'C, nel Turk

Dear Hayne,

dimension of 2-7/8" Ar 1-3/k
Inclined Strut {Mark 2) whisrh {g fabrinsted in an

10017

of the following 24" trusses.

2479
2hT9A
24T10
247104
247108

2471 0¥

A s
R ™

Becausz ~-f the larpe nunber of these trusses that we plan to
fabricate in the very near future, 2 prompt reply would be rreatly

aprrectated.

£33

NIST NCSTAR 1-1A, WTC Investigation

October 6, Li%g

-

+hn rmTEe

vl Wl
-~
<

2uT1a

2br11n
24T118
25111C
24T12

24713

24T13A
2uT13C
S+T13D
BT216A
BTZ16B
ATC1C

Yours very truly,

LACLEDE STEEL COMPANY

By,

Wfﬂ;;//’j.
Robert D. Bay

Director of Technical

Projoect Coordli-ator

[ a o

\

ervice:

427
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THE PORT OF NEW YORK AUTHORITY

19 Taghih Svenue at Tath &Srrppr %ema York %0 £ X001

Workd Trade Benartment
Cuy b Tridide Dorenee

Richard € Sulbear 0o R s N

una 14 1960

Laclede Steel Company
Arceda Bullding
Bt. Louls, Hisseuri 63101

Attentiont Mr. A. Car] Weber

2a; The ¥Vorld Trade Center « Contract WIC~221.00 -
Pield Welded Copnectlons for Bridgicg Trussas
and Bridging Aogles at Panel Joints

Geutlemen:

A. After observing actual on-eite difticultios encountered
in Tower "A" (dua to missligneeut end sccumulation of fabricatiom
tolerances) 1in fisld welding the rofarencad coanectioons, wa directed
the Evector to proceed sy [0llows in order to empedite the vork:

1. Use 2ingle butt plate, fleld walded oprion,
ehown ou Dxawinge 7C/1, BC/I, SC/1, 10C/L and
11¢/1 which occur & total of 96 timas on & typical
floor. Butt plats thickrass was deterained by
KXE from fi¢ld messuremenr of gozusl gaps St
the ende of bridging trusses in "es erected”
position.

2. At comnection 2C (which occurs 120 tines on &
typical floor) snd coonsction 15C (which occurs
4 rimed oo & typical floor) all fFleld weldicg
was alinfnated by adding 4 extrs #5 bare parallsl
to sach tow of bridging angles. Emtrs stasl for
a typical quadrant is sbown on Prawing FP-1
{(Eevised 6-9-6%).

3. 4t coanections 7C thru 11C two extra #3 bars are
added st all bridglng trues panel jointe Lo
cospensate for horizooral weld scroes top of top
chord asgles which wae esliminatad becauss of tight
valding clearances.

4, Allewins 10 fop lgps, 7.8 tons of EEiTe Faeinforcimg
is prasently baing added for {loors 10«20+ per {lcor.

NIST NCSTAR 1-1A, WTC Investigation 429
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Laclede 3€Cael Company -2 - June 16, 1969

5. Connections 13C thyu 17C reasin ss origloaliy designed
with no change ino fleld weldlog details occurring a
total of 20 times on a typical floor.

B. To mit{pate coets, Latleda §u diracced to proceed as
focllows on all futuze deliveries;

i. At conneciion 2¢ - dalote connection plate, mark
F-1, as ehown on Laclede Draviasg CD-201.

2. At _conpgction 7C - delete conmecticn pletos, mark
P-2 and P-3, and delsta connection bav, merk C3-1,

a1l showan on leclede Drawlng CD=201.

3. At connection BC - delete counsctico plete, osrk
P-4, delete connection bars, msrk CB-1, snd

v, e £ - e
A=lare ¢z finmeciito baTs, aafk OB-%, &ii showd

on laclede Drawing (D-202.

4. At conpectfos 9C - dslete connection plates, mark
P=2 and P-7, and delets connsction bar, mark CB-1,
811l shown on Laclede Drawinog CD-103.

5. At connection JOC = delete tvo connection bars, markx
Ch-2, shown on Laclede Drawing CD~202.

6. At counection 11C - delete connection plate, mark
P-2 eod delete connection bsr, wark CE-1, all shown
on laclede Drawing CD-204.

7. At connections )J3C thru 17C + Ko change

B. At_goppection 19C - dalete comnection plete, mark
P-6, shown on laclede Drawing CD-204.

9. Hold clesr distspce of 1" mip{mum, fT0® center of
pénel joint to cdge of web struts at both chords
80 a8 Lo pernit the vee of either flald walded option
{o item & or field bolted opticon proposed in ditewm C
bolow.

C. Leclede t» to submit sepsrate unit price Quotetions on
each of the fpllowing bolted alternates on s pexr Eloor basils:

1. Comnecticn IC - furnish, fabricste and ship 3/4"
thick plates (Py=50) and shim stock (Fy=w36) shown
on Drawing 2-C/2 - tevised 6-13-8%5, Note X + a1l
3/4" plates to be shop welded to bridging angles by

Laclede. This connection occurs 120 times per typical
floor,
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Laclede Steel Compeny -3 - June 16, 1969
2. &onectjoo IC - furnish, fabricete aud ship Afar

3.

10.

NIST NCSTAR 1-1A, WTC Investigation

thick plates (Fy=30) sad shim stock (Py=36) shown
on Drewing 7-C/2 « reviaed 6-13-69. Note Y -~ all
3/4" plates to be shop welded to bridging truss
chord angles by Lacleds, This covnection occuws
52 times pax typical floor,

Connection 8C - furnish, fabricste and ship 3/4"

thick pistes (Fy=30) snd shi= stock (Fp=36) showm
on Drawing 8-C/1 + revised 6-13-6%9, 3ee Noks ¥
sbove, This connectiop occurs 12 timce per typicsl
floer.

Connection 9C - fummish, fsbricato and ship }/4"

thick plates (Py=30) and shim etock (Fy=16) shown
on Drawing 9-C/2 - revised 6-13-62. S$ac Hote Y above.
This connaction occurs § timas par typical tloor.

Connect 10C ~ fuvrnish, fsbricate and ship 3/4%
thick plates (Fy=50) and shim stock (Fy=36) shown
on Drawisg 10-C/2 = revieed 6-13-69, See Note ¥
sbove. This conpection occure 12 times per typlcal
floor.

Coppection 11C - furnisb, Eabricate Jod ship 3/4~
thick platas (Fy=50) snd shim stock (Py=36) shown
oo Drawing 11-C/f2 - revised 6-13-49. See Note ¥
above. This comnoction occurs 12 times per typical
floor.

Cononecrions 13C thru 17C - No change

Coanection 19C - Purnisnt, fabricste and ship 3/4"

thick plates {Fy=50) aod shim stock (Py=36) shown

oa Drawing 2-C/2 - revised 6-13-69. Sec Note I
sbove, This connectiop occurs & times per typical
floor.

Tolerances for quotations Cl thru €6 and C8,out to

out dimeneion over 3/4" burt plates {(example:
19'~11-3/4" for 20'-0" panel)} ie to be held to @
tocleraccs of (+ 1/2") or {~ 1/4") including ASTH A6
sllowsnce for overrun on plate thickness. Verticslly,
the tolerance on keep dimension ¢f 1'-8-3/4" {connection
7¢) or 1' 8-1/4" [conncctions 8C snd %K) 1s & 1/16".

All shiz stock to be shipped o kegs by thickness.

Fuiuish 273 of 311 shiz sate comsistius of 2-1/8" plares.
Fornish remsining 1/3 of shim szts to consist Of coe-3/16"
plate,
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Laclede 2tecl Coapany - 4 - June 16, 1969

11. Bolts, nuts sod washers will be furulshed by others.
Laclede docs not furnial bolt lists,

12. Purnish slternate quote for 3/4" thick plstes in
Py=36 in licu of Py=50 fa tteme Cl thru C6é aud C8.
Your comments on aveiisbiiiiy 32 =ffact on dellvery
dates fox Fy=l6 vs. Py=50 material sve solicited,

13. 1n viev of the fabrication grester effort required
for theso minimal weight butt plates we feel the
formulss in the Contract Booklot on "Extrs Materials™
are not equitsdble f[or these items. We have therefore
Tequested your separate quotations for those itess,

14. 8hould the Authority accept your quotstLon on Ltems
Cl acd CB and‘o: iteas C2 thru C7 plaasse mdviss us

the lesd tise requireé from notification to convert
fabricaticn iiue o thass bolted alternate detslls.

D, W¥With resprct to deleted asterisl in item B, plcase
advise ve a8 to effective floor mumber for delsticn, tannsze deletad
snd credit due to the Authority as per Cootract formula,

E. Time i of the essence end your procpt raply is solicited
to ecabla ue to balance extre refnforcing bar costs sgsinst bolted snd
welded optioas.

Bincerely,
Malcolm P. Levy

AtCechment: As per Traassitiml-List 353X

cc: Messrs. R. Abrsbmes, Uf Brewer {B8BCR), M. Gerstman {TRCC), w/att.
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The Wurld Trade Ceoter
Structursl Drawings
Tronemittal Liet 335X
Juoe 16, 1969

Field Welded Option at Pasvel Joipts Rsv. Dpte
-1 - Ploors 10 - 20 % £-2.£0

* 2-C/1 Counection 2C $-29-69
7-C/1 Connsctios 7¢ 5-13-69
8-C/1 Coonection 8¢ 5-14-69
9-C/1 Connection 9¢C 5-20~69

* 10-C/1L Connection 10C 5-14-49
11-¢/1 Connection liC 5-14-69

Field Boited Alternats at Panel Joints

* 2.C/2 Ccanection 2C 6=-13-59
7-C/2 Connection 7C 6=13-69
8-C/2 Coanection & 6=13-69
9-€/2 Comnection 3C 6=13-69

® 10-c/2? Comnection }0OC §-13-£9
11-¢/? Comnactioo 11C 6=-13-69

Note: ¥ Ccopnection 19C similar to Connection 2C
* At top chord only - bottom chord and web plate reasin
same aw basic detail
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Jwnn 24, 1049

File: WIC~221C

Porr of Uew York Authericy
Gifica of the Construction Managar
20 Chuxed Scrant
law Yotk, Hew Yorkx 100072
Attentdom’ Hr. K. M, Mongl
Refarence: The torld Trade Cantar
Contract WIC-3221.00, Lacleda
Plate P91, Truss Copnector 13-C, Laclade Draving ET274
Contlemin:

We avprovo the use of 12 mlatos PY] as fabricated bv J, 8. Albertc! and
deserihod in the Laclede lertar dated Junas %, 1965 and shown iz the actached
Lacledje mkateh J3-13-91,

Very txuly yours,

SKTLIING, EELLE, CERISTIANSEN, ROBEITSON

Jeoes Ghite
cc: MWessrm. L. 5. Feld, PEYA
#. Day, Lacledo
A. Guttentsg, TPRCC
B. b. Jackeom, PTL, St. Louis

/el
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DE STEEL COMPANY ' ﬂwa“/\’b' '75_/&%,'

Acrunt. Lencrr vs. SPECiFieD [ cyecri oF Top
OrENSIONS_0F P(-/f P2l arF 77(’05.5 Cortzcror 13-C
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l_.._B;,_’L‘E,,.i..L____Q ,_i.af_:‘_}_f»_

T.ﬁ_‘/"“'_ {’./Z“m

. Frars P9I
N\
. SKILLING - HELLE
o CHRISTLANSEN - ROBERTSON
Strustural & Givil Engineess
5 smovo e 22 0es o). ¥ Accorpive 1o Lacier,
[J APPROVED AS NCTED O T =
Lnone Wi. STa74 pATED
[0 REECTER 6-14*68'
Dﬂoiﬂﬁ.h-&ﬂw
+ Accorpirie o AcTiu:
MEASURE W ENT OF PCS
. it TS Aiperics
r ’ FABRICATING SHOF
SrsciFiep AcTuar
DirizntSion Lenegru® LeneTr ™ SVIATI ON
A !3,, !2 3'4; L o ‘41!!
8 7 1'% o)
(' 2 " . L
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N e a - !/. i ?
- ' e ]
E 2 2 0
E { :5/;& ! .'!/N7 i au 1/4”
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%f/gﬂé - %/ %/f%ﬂ "y

trnetirt 7 s forite fs’..zﬁ,r

;’/ Sowers, Mleaewts 63767 June », 1969

MI, Waynec Brewer
Skilling-Helle-Christiansen-Robertson
230 Park Avenue

New York, New Yorkx 10017

Pear Mr. Brewver:
Re: World Trade Center

Contract WTC 221.00
Material Supplied J. S. Albericl Co.

Presently the J. S, Alberieci Construction Company which fabricates
the truss connectors we supply for the World Trade Center has 22
pieces of our material which is 1/4" under the required width.
These pieces are 12-3/4" x ,500" x 2'1-3/4"; they should be 13" x
500" x 2'1-3/4".  Alverici has already cut this material end
notched it as shown in the accompanying drawing (J5-13-91). These
pieces which are to be used for truss connector mark 13-C have
dimensions which corresvond to those shown on Laclede Drawing
ST-274 dated 6-13-68 with the exception of dimensions A" and "F"
whichuare 1/4" shorter than the corresponding dimensions showm in
ST-274.

The only problem involved with using this short material would be
that the length of weld between truss connector 13-C and the hori-
zontal bridging angle at their connection peint (see attached SCHR
drawing 7-ABA4-13) would be reduced by 1/4" top and bottom. As far
as fitting the truss connector there will oe no vroblem since =211
eritical dimensions have been held.

The writer requests your approval of Alberiect using the above men-
tioned 22 pieces in truss connector 13-C. If you do not approve

of using these pleces we will have to supply new material to Alberici
which they will have to cut and notch. This will require a consid-
erable amount of extra work on their part. \

Yours very truly,
CC: Mr. Lester Feld, Planning Engineer
The Port of New York Authority LACLEDE STREL CO &

111 Eighth Avenue i
aArn
New York, New York 10011 David B, Nept

ke B Gubtantag, Profect Bginemr  FTCQUCC Development mgineer
Tishman Realty & Construction Co., v

Inc.
30 Church Street - lith Floor

New York, New York 10007
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SKILLING, HELLE, CHRISTIANSEZEN, ROBERTSON

Censulting Structural and Covel T gineers 23 Patk Ywvenue New Yerk, NOY I001T - \fu AR

fohn B S'ki”ll'lg i fletee | Tetl : Jeha N Chinsticnsen . [ eddie 1 [ehertsnn

Slarayger
Mo & llrewm

Decuber%ﬁj__lﬁ-hﬂ—
File: -221C € wrrenntrgn=y
et 1A cnethungton

loweph b Locbaan

Fort of Hew York Authority

Office of the Conmstruction Hansger
30 Church Street

Gew York, bew York 10007

Atzention: Hr, R, M, Momti

Baefexence: The Woirld Trade Center
Contract WIC-221.00, Laclsde
Ouct~of-Tolerance Fillers

Gentleaen:

Attached to this letter pleasa find o xarox copy of the Laclade letter to SUCR
dated December 8, 1969. We approve on a onc time basis only the deviations

in filler positions described by Laclede for 160-C32TL1 trusaes. Mr. Bay

vas gdvised by the writer by teslephone on Thureday afterncon, Decesber 11, 196%

of the above apprcwval,
Very truly yours,

SEILLIRG, BELLE, CARISTIANSEN, ROBERTSON

Jezas White

ee:  Hessrs. L. Fald, PNTA
W. Borland, PNYA
B. Bay, Lacleds
8. Jacksoo, PTL

LER,WAB,

®OREET § LIk
PauL B & FONTEm MICHARE (HaJhLA
FALMNE FOLLTEARGPP amMERT T iy
“LmT A EOCEAT
CRAmLES 4 BamDuUART 1GBYLin N3
WiLL AN O WwaRO v & BEigaDIE;
¥ J weais im m=&HmOLD © mOET
LORENTS . wIDING RICHARG E Yav¥LOR

BERTLFE & e LEA40 WABHIMCGTON BUILEING BEATTL wal HIwOTON $800
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,%%a/& c%@/ %)’Z tany

Zﬁm/(ﬁm L Voens .Emd?.‘ay

-%_"/}IAJ, -"//Mf( xS December 8’ 1969

Wayne Brewer
Skilling-Helle-Christlansen-Robertson
230 Park Avenue

New York, New York 10017

Dear Wayne,

1£0-C377T11 trusses were fabricated this week as shown on the

attached print. Note that the three fillers on the core end

were located approximately 1 wmore to the cenater of the truscs
than 1s shown on our drawings. Three trusees have the third

filler 2° more than shown on the drawing, All these trusses

were inspected and accepted by PTL with the provislon that we
obtain approval from you for the location of the fillers,

We therefore, request that these trusses be accepted as
fabricated. Please answer by letter or telephone by Tuesday,
December 9, 1969, so that we may continue with our present
production schedule.

Yours very truly,

LACLEDE §TEEL COMPANY
s T
p :-.. P /j'\
no‘b\prt p. Bey X

Director TechnicalYServices
Project Coordinator

ki
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"Es END (cowumn
chse-rs . s (o tioh dorasas } i
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1
FILLER I
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JilTvem 1 nSRD R
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SKILLING. HELLE. CHRISTIANSEN. ROBERTSON

t b, SEocbseg ad ] LT T ke Kvosene Neow Yeeile N oy AR S N, 5 S0
Joha Ko ~NEaltom : Ifsrowsl: Bl | B IETIR S S TN VT . Pahe boOIG buega o

Mmoo
July 7, 1969 e S o
Flle: WRC-2200

Port of Yoo York Authority

NfPinsg #f rhe ‘or=trasticn Managsrs
30 Thurch Srreet

Sew Tork, Yaw York 10007

Attentiecan:r iHr. M. 1, “onti

Hafercnce: The Vorld Trade Center
Contract WIC+4221.00, Lacledo
lepair Trocedurs for Yerttecal Btruts

Centlemar .

Pleage refer to the Loclede lutter to SHCR dated Jone ¥, 1969 tramsmizrior
the LA iede JocuneTY titlea Eppolr Frocedore for Yertizal struts oo 21T
Trussez” datad June 5, 1969. ue approve tha above repair procedura and
the attached Locleda drewing W-75-1 dated Jume 2, 1069, HWe attach karero
one IO0TOZX CopY c£ch of tho Laclade procacdure and dravic: stampaed “approved
Ly 58C? and infrizled by rthe writer.

Yarv truly youra,

SEZXLING, MYLLE, CHRISTIANSEN, ROBERTREON

James Wnites

cc “agnTA . ! 5. Feld, PNVA
w. pay, Lacleda
B. B. Jonckson, TIL
Jeis]
ae e RE 1 o
LEC I N T
["IE L ) - N
y e palieas
- RGOS O LW 3J
ey, =aBBY Tar,.oa
L L R SN LI T A W AR LI - N - T DO - e L I BT B | L IR s L' O K % B
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Co Chf 2~
.. ‘//'r"%/ r/r:’ - /%”f/ 4’/’/‘/’?’; 7/ (’/

e

. 4 3
oemitist T pln i J’m,m.,.).

){’. Ao cred J/a"z:\.lr*ﬂ?.f LYty June 5, ]_96‘]

Mr. James White
SK11limy,~Aelle-Chiislianscihn adboT 3T
230 Park avenue

New York, New Yorx 10017

Dear Mr. White:

Please find attached "Repair Procedure for Vertical Struts on
32" Trusses'" and drawing W-VS-1 dated 3 June 1969, Vith the
submission of this procedure, fomal request is made for ap-

proval to repair as necessary the vertical struts on trusses
furnished under WTC-221,00.

if there are any gquestions, please contaci me at once as we
are anxious to obtain formal approval for this worl.

Yours very truly,

LACLEDE STEEL COMPANWY.

S
.f N 4
= Nl

R L
g urica D-

Director of
Technical Services

lp

CC: Mr. Lester Feld, PONYA

Mr, R. M. Morti, PONYA
Mr. Al Guttentag
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SKILLING, HELLE,

Comandton g St fecbamd Gl agmnan -

CHIRIBTIANSEN

AR AN

Jodiw I8 NEddin o Hedoo | B fohn N Clhusdunien

| LA
WIC 20IC

July 13,
File:

Port of MNuew York Authori.y
Office of thz Constructlon Manager
30 Church Strect

New York, New York 10007
Attenrtion: Mr. R. M. Monti
Reference: The World Trade Center
Contract 221.00, Laclede
Repair Procedure, Trucs Bearing Ends
Gentlemen:

Mg, New Yoad

ROUBERTSON

AR B 11 1 IR Y PRV

st & Redisihen
Murnagrs
Wousne 4 Moo

€ auetreltands

Thoodd | W e hangiom
fosiph ! Jrlien

Pleasc refer to the Laclede letter to SHCR dated June 3, 1969, tramsmitting
the Laclede document titled "Repair Procedure, Truss Bearing Ends" duted June 3,

1969.

w-tt- 1 cdated Junc 2, 1969. We artach hercro one wuerox

We approve the above repair procedure and the arrached lazlcds

A=

-~ i
Lidwaing

copy e¢ach of the above

procedure and drawing staoped "approved” by SHCR and Initialed by the writer.

This approval does not apply to double diagonals, which must be welded all

around as shown in the actrached SHCR sketch dated -July
Very truly yours,
SKILLING, HELLE, CHR1STLANSEN, ROBERTSON
. i
h flui\"«-’:) ;L"tu E;_

ames White

2, 1569,

cc: Messts. L. S. Feld, PNYA
R. Bay, lLaclede
B. B. Jacksen, PTL
JW/s]
MCHARD Cwauman
TAMmLLY ¥ [N
CrAMLES & GarDubar JO BT ie My
WigLia B wamp ¥ & FAIpaDEax
[ 2 AmmaTr e MAPSLE D mSac
LOMLIRTE I wrBING WL MABDE TaFyom
Bl sty . g DY oFag g ."DWKI”-NLTHND&.LO'HG 1oAY Py L L T A R T B
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June 3, 1969

RLPALR FROCHDURE
THUSS Bl By

The following prorceduvre s written to cover the vepair of bLearang
ends on trusses provided for the World Trade Center Froject under
Contract WIvU-221,00. Such repairs that uay be necessary frow time
to time will nerwally bLe made ot the Modienn Plant aof laclede
Steel Company and ray dnvoive once or more of the Jeticred velds on
draving W-Bt-1 dated June 2, 106Y which is attached and a part of
this procedure, rimarily the repair welds will be made to adjust
the bearing depth of the seats vhich have a tolerance of + 1/8".

Under the supervisien of the Certified Arc Welder Forcwzn, a Cer-
tifigd Arc Held v will perform the necessacy repairs. The lettercd
joint to be repairved will be burncd apart with a torch. All wolag
splaiter {ro the previous resistance veld witl Lie removed fren the
svrface to he reuwclded 8o that there is a2 clean surface nf La«go
pet2l, (T the w02 35 already scparatced, burniog voul, T Lo
required but rven.v.l of the weld splatcter uwaterial must be »ovon-
pliched.)

With teference to the draowing WU-DE=1 of the particular lettcred
juint to be welded, the meabhers will Le accurately pesitionad and
the soivmng ol b Jeivt =00 Lo ooy dove? $n secardanee with the
existing procedur.s for are welding vhich Linve bheen proviouvsly
approved. Tiie dircnrions of the welds vhich 2re full-length chnll
te in Accordance vith the teble on dravin, S1299 dared Februarvy 24,
19lt.

The repzaired crusner aud vodde WITY he inspected 2o tested foldoad.

the ciality oo sfwal procedurss vhiich are stated in Sectien 105
Quality Controld oo Inspe~tivn, Veorld Trade Conier 221,05,
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SECTION

HOLE CENTER DIST. [H.C.D)
TO BE NAINTAINED AND
RELD IN ACCORDANCE

WITH THE DRAWING THAT C

X=X
IENLAF "YXD)

~
sy

APPLIES TO THE PAATICULAR
TRUSS REPAIRELD.

CORE EN

NOTES:
. ALL ARC WELDS YO 8E MADE WITH LOW MYDROOENM

— ROD IN THE E-70 SERIES OR EQUAL.
2. ALL ARC WELDS FULL LENGTH EACH 3I1DE AS SROWN.

1 SKLLLING - HELLE

(HRIS‘TMW]‘ oN
Structural 3 (ivjl Eisgi

S.ALL ARC WELD SI2€S TO BE IN ACCORDANCE wiTH NOTE |
OF LACLEDE DRAWING ST 280, DATED FED 24,1068

M ArPROVED

L arPrOVID a3 noIED \“
L RESUBMYY

[ rutecTEp

Dats 5' 3‘7!7 J‘VJ
e ———

CLASS:
WORLD TRADE CENTER

LACLEDE STEEL COMPANY

B L OUIs, Brgsu R

csre JUNE 2, iBE9

— WELDING PROCEDURE FOR REPAIR OF BEARING ENDS.

ENGINIERING .:mmnvu(nt.___ﬂ.ﬂ_ﬁ,__,______nr’!oy:n_

nY,

FiLE

owawino W-RF-1
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SKILLING, HELLE., CHRISTIANSEN, ROBERTSON

Consadting Structural and Onod Fogimeens - 230 Park Wenne, New Youk, N Y JUol™ o Mo 987
;'n.fm B S!::ng z ”\’f.-.,’ﬁ' l el j--hn VO hrnstuenen [ edee [ pnashselum
Movne A ]h.-.:u

Lo fiunty

Pturedd | W ethigton

Ma=ch 31, 1969 [

Port of Naw Torz Autboxity

Office of the Conatruction Mapager
30 Church Street, Room 1030

New York, New York 10007

Attention: Hr. B, M, Monti

Refarencer The World Trade Cector
Contract WIC-221.00, Lacleds
Rework of C32TIA Trugsaes

Gentlewen:

Please refer to the Laclede letter dated March 18, 1969, requesting
approval for tbe repair of tveuty-four C3IT1A truases. We approve repair
of the subject trusses by dcuble-strutting with an additiomal 0,75" ¢ bar
a8 showvn In the Laclede repair drowing detcd March 17, 1969, a copy of
vbich vae attached to the lzclede letter. Ooo ¢opy sazh of the Laclede
letter ond the attsched sketch are included wvith this lerter for your
reedy ref=arince.

Very truly yours,

SKILLING, HELLR, CBAISTIASSEN, ROBEETSOY

Jazes White

JW:a
Buclosure

ce: Messre. R. Bay, Lecledg
L. Feld, PNYA
L. Thiclmeier, PTL

tBakm ~OFLY RGP Bifmaty Cmaumis
ROBEAT E L gyl e . R it ]
En o e
EEwT n "ocims e 3
ip e tE m o mEA
CHABLEE BanOUERY v o " EraADEm T
Wikkie®™ O grakD g rmAn b tarLOW
SORENTE L WIDING B Ty N

Slati g ofrr. gy TRAO W AR HINITOMN gLy Do kg TE AT T L g A B P RLT OMN FR YO
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Stghoaelery PPojeay

N

Lacledo Stecl Coupany
Arcade Dulldinp
3t, Loula, Misoour{ ©313i

Attention:

Sasticmen:

Mr. Robert L. Bay

May B, 1969

RE: The World Trade Cenber
Lontract MTC-221.0. tavtade
Roworkt of C3I2TIA Trusces

He spprove the repair of twesty four €24) € 32 T1A Truswnao by doublo-
strvteing with on additional €.75"P bar as -howi on your sketch Jaotod
Moreh 17, 1959 accompanyion your request letter doted Marcl 17, 1959,

CC: Meegrw:

R.n. Manty
J.wdte (53R)

Very truly yours,

h, L. bkorlacyg
En.ineer of Materialo
The World Trode Center

NIST NCSTAR 1-1A, WTC Investigation
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%Kéﬂ&/ﬂ c%@/ %ijﬂﬂiy

Cravtad (Jﬁf’-’\u < Vet A:;ud?mf

B Lews, . Hlwowre 6367 March 18, 1969

Mr. Wayne Brewer
Skilling-Helle-Christiansen-Robertson
230 Park Avenue

New York, New York 10011

Dear Wayne:

Request for Approval of
Reworked C32T1A Trusses

The 24 C32TI1A Trusses have been fabricated at ocur Madison
Plant with the V3 and diagonal strut aon the column end with
1.09" web stock instead of 1.14" as shown on the approved
drawing,

We request that the trusses be approved after repairing them by
double strutting the diagonal strut with a .75 bar as shown on
the attached drawing.

Yours very truly,

STEEL COMPANY

bert D. Bay
Di¥ector of
Technlcal Service

NIST NCSTAR 1-1A, WTC Investigation 447
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Wald Detail for Repalr of C32T1A's with 1,.09"

Diagonal Serut.

ENGINLERING DEFPARTHMIENT

p vy

APFFROVEID,

DA ING,

b

NIST NCSTAR 1-1A, WTC Investigation



Supporting Documents for Chapter 8

Juoo 6, 19069

Pore of Nev Torl Authority

Cffice of tho Ceastruction Managar
30 Chureh frorect

New York, lew York 10007

Attention: Mr. B, l. Hoati

Refarance: The World Trade Center
Contraet WTC-213.7r), DpH
Prwste of lote 4", “agoe! 115¢

Cenelement

Plegze refer o the ML lettor to PHYN darad ay 231, 19269, %Dr report nhaate
3 and 4 complote our vecords oo the referenced tepatt. e, thernfore, onprove
I'anel 2303 as repairad.

Yory truly yours,

SRILLING, UBMLLE, CRRISTIANGAN, RODERTS0:

Jomaw Ghire

cer Heseyx. L. Fold, PHEA
. Fioh, PDM
D. Caffery, SIB-ilovoten

JW/ie
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SKILLING.

Cuonsiadtang Structued and Cnd Pogonen -

I B by

CHRISTIANSEN,
New Yk

HELLE.

2o Park Yewenae,

{ hoastienen

Heba | FLA i)

ROBERTSON

A I L) R Y 1]

Fosdue 1

ANATY

Helwrfsien

Yay 16, 1067

Perr of bLewv Yord Authority

Offlce of the Conafruction Nanaper
30 rhurelh Streat

ew York, nuow Tork

Artention: Mr. . &, lontt
The terld Trads Centar

Coptract VIC-213.00, M
fepnir of Plate’'s ',

“afeareneat

Carcleran:

Pleane rofer to tha PR letter to PHYA dated May 1, 1967,

Panel 2308

Ay FRUTN

LLSFTRTPI B PR
i Lty

Mandd 0 WV Lothiagian
twaph b o baon

We approve the repaira

dayerihed cootingont upon recaipt fron YiX1 of conflrwing W0/ reports.

Var> truly youra,

GRILLEHC, UELLE, CERISTLIANSEM, ROBERTSUG

Janaa Wiice
ce: Vv, L. Teld, PNYTA
My, 15, ¥iph, ¥DM
Mz, . {offary, 5Ly (Houzton)

Jwrte

LI R I - T A 'S

I A Al woa e R ML TN 0w

L

ARRLET F i er
L A T T B eARD Fn et
Pmbrer  eemd L EmErT s w T

L LR e T

arm s e AANDUReT
e S LA

mriitiw @ weeD

P P e nedOIE O =t
CETE R g G B mafgy e
L Tt ® et = M T TOMN AR
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Carme w=1 13T Raging

7 \ TFLEN QDO Faa

G

e CRNONEERSG r VADRICATDAS CONDIOCTOEE

RPITTSBURGOH-DES MOINES STEEL COMPARNY

L T T U

!

! E 1]
Tho Tort of New York juthority :
30 Church Street ) e £
New York Nevw York 10qo7

Attentliaon: Mr. R 4. Nontt

RBiferance: The Wandd Mesda: Comito. i
Contyract WIC-213.00 !
PDX Controect 17078 & 17138 e

GContlomen:

Ve 2re @e¢ndlny you for your vaecord and approval ane (1)
capy of our repair procadure shaeto Ho. 1 and 2 ghowing the ra-
patro of lominuations we found In Mate “d' Panal 2303,

Thoss repaire were wade Lo accordance with the "Iovestigation
and Repal. of Lamination and Othoer Discontincitios"” dated March
19 18€d. Thay wore witnessed by your {ogpactor Mr. Dave Coffory

of Jeuthorn Jospoectien

Ploase sond us o 'otter of approval For our rocord
Vary truly yours

PITTSEURGH DIS MOINES STELL COMDANY

H. ¥ FPinh
Project tlanager

P teah

Enc

ce: Skitling-Helle-Christiangen-flobertoon Ticheen NManlty and Conagtr Co
230 Park Avaonuo i1th Floer 30 Thureh St.
Now York, New York 13607 flew York New York 10007

——TwAttontion: Iir. Jomes Whita Atteption: Mr. WM. Gerstann

_— ot Plugc one copy
s
;_J T

ANNIVERSARY

NIST NCSTAR 1-1A, WTC Investigation 451
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Catiy AT TOE ke
TOLE S O Fla

——
-

(PDM!

LRaiPCL FUS 1 F AL A TR COMNG IS T DS

RITTSBURGH-DES MOINES STEEL COMPANY

il n o TE AR B et Tt Uhr Adlabe SO0 Pk RV w AR A tm g B Pl bad R LT M

Hay 33, 1069

The Pori of Hov York Authority
30 Church Btreot
How York, Wow Yorx 10007

Attoation: Mr. 2, ¥, Konti

Neoforonce: Tho Yorld Trade Canter
Contizotr WIv-3lI.CC

FDH Contract L7078 & 17138
Repoir of DPlate “a", Panol-=-2303.

Gentlomen:

Reference to GHCR lettor of Hay 16, 1969, to Hr. A,
i, Montl appraving our repeir procedure to plate "d" Fzpel
2300 coztingent upon receipt of our NDT reporis.

Ye are enclosipg for your recordd ope (1) copy of our
itrr repocts Skeats Ho. J and No. 4.

Unless weo hear froa you ve will anssumo thzt this subject
m2thor is flualizod.

Very truly yours,

PITTERUEGH DES HOIWES OTETL COHPANT

H. ¥, Fish
Project Hanaged

EHD o

Enc,
C€C: Bkilling-Helle-Christianssn-Robertson Tisbman Renzlty & Constr.
230 Darh Avenue 11¢th Ploor, 30 Chursh St'.
Hew York, How York 1c007 Gew York, Mow Yeork 1060
—— ,.:;‘)Attcuttou: Wr. Jamece Vhito Attn: Mr. . Corstoan
/ “_‘! T Pluz oao <copy

ANNIVERSARY
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Coafi e T YO0 RACR

-//:h\\ Tav s Dl T A
(pmm :

HE LMGIRFLYEG ¢ b altuC Al OME - CONSTRLC Y QG

PITTSBURGH-DES MOINES STEEL COMPANY

Pk e DA ARGLL B RTOU N RN TR R L e AT A TR B TR et

tay 1, 1969

.na Port af New York Authorlity
«n e ‘eot
~ow rork New York 1920Q7

Attention: Mr. R 3. lonti
Rofaronce: The World Trade Centor

Contract WiC-213.00
FDM Contracst 17078 & 17128

Gontlomen:

Ue are sending you Tor your record and approval one (1)
copy of our repair procedure shoots No. 1 and 2 showilng the ro~
goire of laminatione we fouand in Plate "4 Popal 3303,

Theme repalre wero mnde \n Gccordance with the "Investication

and Repatr of Lamination and Other Discontinultlas® dated lHarch
10 1969, They weore witvegged by your tnepacter Hr. Dave Carfory

of Southern Inspoction
Ploase gend us o Tetter of approval for our rocord.

Yary truly yours. ,

PITTSBURGH DES MOINES STEEL COLEANY

HIF 1 Reh
B

cc: Skilling-Holleo~Christioncen—Robertson Tisbman Roalty aod Copptr.Co,

230 park Avenuo 11t Floor 30 Church 8t.
Now Tork. MNew York i 0007 fiow Fork. few York iGGGT
-—T~Attentien: lr. Jewes Ynite Attanttonsy Mr. W Cerstaan

e — Pt*ua one copy
5
/'_JTH

ANNIVERSARY
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Pittsburghi-Des Moines Steel Company
' ULTRASONIC WEPQRT FORY

b

,-//

corRtRACT 1IR3 E AA0D _ pouremext 14 oy
MATEHTAL F NG 4“ T : 11 C.’] - i‘-l" SEARCH UNIT SLM&_L_(_HI__F._}_.EF"

THICKNESS g~ . FREQUENCY - SIZE 3. 'at:“_{-‘ 1S
DRAVING MPBP 75 st CALIDRATION BLOCK Gob1ag FEs n_—,
SURFACYH FINISH ___5_»;4_(5\_7_;_; COUPLART (CEprviti s i - _
P1iCE MARK _ 1y BASIC SEWSITIVITY _RA.R,

ULTRASONIC I"ROCEDURI‘. USED LRy _ b3y .

UETHOD USED _(CamiTyier
TECHNIQUE USED pucre Frim WITNESSED BY 8 7 @%{jﬂf
PERSOXNEL QUALITICATIONS OPERATOR _ (V1 14 C 2 N

’4 e I 82 - m———— --—--»—;-:- ! —r-:-"-. L——v—-
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! sq..

] 1

f B T
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SKILLING, HELLE. CHRISTIANSEN. RCBERTSON

Comsmdting Stroctural and Cood Fuagmeees = 230 Pk Vvene, New Yooko NOY T - Vg 98874
Jolin N Rkodfimny . icta ot i Jodin v Clondaner G Fostie 1o Rodwerton
Y RTTRR

Woarm 4 Hrcng

( ensuftants
Vharcdit 1A et ton
foseph 1 Jeckean
May 19, 1969

Port of Kew York Authority
Office of Conscruction Manager
30 Churcl Street

Wew York, Hew York

AttentCiom: ir, . M, Honod
Aeforence: The World Trade Centar
Contrnct WIC~213,00, P
Repair of Plate "b", Ponel 13003
Cent lewen:
Please vefer to the PDM letter dated Hay 8, 1969 trancolitcing 34 z 11 sheeto

1 through 8 Lnclusive describing repalr procedures and tncluding reporta of
noo-deatructive teat resulta for repalr verk oo plata "bL", Panel 300H.

The repaiyr of plate "d" 1e approved as wall as che final repaited wold, plate
"au" to "n", na docusented by UT test on May 4, 1969,

Very truly yours,

SKILLING, UELLK, CHRISTLANSEN, GROBERTSOW

Jancs White

ce: mesarf. L. 8, Fald, PaYA
H. M, Flen, PLM
Y, Caffery, 515 (Hountom)

Juile

aABL e 1 LF el
TS Pty B maNg (maawld
P S T Sty i z
- fut - oL res Im R TE e [E—
T TP P, e
TSI - - amO N . e
¢ g e —amGal B ML
L ONEMNTYy L wrh NG LT YT VN SR

Mk AT FLE OIFL K LI I B - LI - & 0 & 7 F L r L I I L - I T R I T
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CADLU T TOLC AR
oo TgLen DOO Faa

-

s
(\pg_n

-
ENGMNELHIG - FAMICATOMNE « CONTTALCTORS

BITTSBURGH-DES MOINES STEEL COMPANY

MEV L C G AND 8 ST I GRMLEN e T RNGY YA A 0SS 8 Peodnef tatos S oe waci

May 0, 1869

The Port of New York Authority
30 Church Streeot
New York, New York 10007

Attention: Hr. R. M. Montli

Roference: The World Trade Center
Coantract WIC=-2132.C0
PDM Contract 17078 & 17138

Gantlemen;

We are sending you for your record and approval one (1)
copy of sheets ! to 8 inclusive covering the repair procedure
for repairing a crack that developed in Plate "b" Panel-3008,

This repair was wade in accordance with tho Investigotlon
and Repair of Laminations and other Discontinuities dated on
parch 19, 1969. The repaira wexe witnassed by your ilmspector
Mr, Dava Caffery, i

Plesse scnd us & lettay of approval for our records.
Very truly vours,

PIITSOURGH DES MOINES STEEL COFPANY

H. M. Fish
Project lManager

HMF sksh
Enclosure

_ﬂf Jﬁﬁflling-nqllg_Christiﬂﬂﬂcn-nobertﬁon Tishman Realty ond Constr. Co.

;}Lk,fﬁﬂlion: Mr, James White Attention: Mr. M, Gerstman
E

AN RSARY Plus wune (1) Copy
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A

PITTSBURGH-DBS MOINES STBEL CUMPANY S

Ny

ULTRASONIC RBPORT FORM U-9
WOSLD TRADE CENTER

Contract No. - TILII-171380 Equipaent - USK&!
Materiatl FYy yr- T{ Tranaducar Angle <27- G5 - 709
Thicknass fda Frogueney 2,25 MH2
Joint Desion ¢1-501N Calibrotion Black Rnolc + IIW
Drawing Couplant: Cellulose - G
Me 81y
Data - Inopectox =~ C.V, -3, Witnecpsed By - U
S-/-69 /gl & L
WELD SKBTCH b
5
§ Ah )
=~
Transducar Angular b
Pe. Mk angle DB Rating | Length Distance Gepiy Remarks
——— e — — 13

Ah-b | 7o° %t 7672 | Y | & CRrAcKk

TBT/—IL LENGTY
ofF. WeLp

UI5L{!‘-\L /’)T
SURFACE
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THE PORT OF NEW YORK AUTHORITY

Woonded Tracte D hepe s
LTI B UL |
bR e

SNkl B s
[ W W TR ' o T

May 3, 196%
Picrsburgh-~Pes Hotnes Steel Compony
heviile L4iand
Pitisburgh, Pennsylvania 15225
Attention: Mr. l. M. rich

Re: The World Trade Center - “octract 7.0 - pLy

as rabricated doldibian o fawuen) S, Pabel 2uUb

Gentlemen:

Further te your letter dated Tabruary &4, 909, the rub-a<-cmbly
tor Column 3, Pancl 200B. fs zccoptabic cs :abricated and may be incor-
porated ioto Pangl 200B,

Plcasae note that appraval s zlven only for this particu.ar
sub-gasesbly. [n the cvent of any zimller lmstance, approval wili be
given, 17 warranted. on & unit by unit basls, after subalsalon of segplete
data for such indlvidual cases.

Very Ttruly yours,

. " Nangi
fonsituction Manager
The warld Trade Contor

JaCr i

cc: W, Bozland, J. uWhite {SHCR)

NIST NCSTAR 1-1A, WTC Investigation
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SKILLING, HELL E,

Convdtrne Structyral and Civd Fresneen -

Joubin B Skithine [hefae | Tty

March 20, 1959

Port of MNew York Autliority

Office of the Cenatruction Mapager
33 Church Sereet, Loom 1030

Hew York, Pew Yorh o 10UL7?

Attentionr Me, R. M. Monti
Theo World Trada Center

Contract WIC-113.0%, POM
deralr ol Plates "u7

Refeorence:

Ccnileoen:

fedin N

faocl 3390

CHRISTIANSEN,

2% Pk Avenne, New York,

Chirestninsen

Ny ot

ROBERTSON
M. 5574

Poslic 17 Hobertson

Mrager

W 1 Hrcuger

onnayial lunfs
Haretd T W wntdnugron
foveph F o Jacksen

Ploase refer to the DM letver daoved llarch 12, 1265 requesting approval of

piates "b" for penel 33YD.
uvith tr. L. Colavesrcl cof PDM

coatingeat upon PO furnincing

NIYA ana
pach tenc,
Very truly

youra,

NILLDEIG, HELLL, CHRISTIANSID, RODERTEOM

Jaoer W:iite

cce  riemaru., L. S. Feld, PuYA
., M. Figh, PDOM
D. Caffery, Sis

Jifaen

BEsTTLE DFFageE

NIST NCSTAR 1-1A, WTC Investigation

VR A D W AR M I HETOMN B U LD I ND

FRANE HOILIERWOS?

Cased vpon cut tolophone toview of thin catter
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SKILLING, HELLE. CHRISTIANSEN. ROBERTSON

Clomspftinge Struceyral and Cood Frograeees = 2500 Pk Svonee. Now Yokl N Y Berp™ 0 Mg sa™ g
Jaadtn B Nkfirng - ST M LB YO P T LT
Soeager

Woaian b Mecwaen

LU LY [N ET

theahi T\ L sthangran

o ph b hackaon

Juna &, 1969

Port of Liew York Authority

Offica of the Conatruction Mamager
30 Church Stroot

ow York, Now York

Attention: Mr. R, M. Montd
Faferenca: Tha Vorld Trade Center

Contract W3IC-213.00, PoM
Rapair of Misfits, FPamrle 227 and 2301

Centlenent

Plesso rofer to the PDM lotter to PNYA datad May 23, 1969 and attaching ravised
repalr skatches. We approve repaire to Penels 2278 and 230D ae shown in the
PUM sketches dated 4-11-69 and revised 4-16~6% to ahov complete repair Jdetails,

Vory truly yours,

SFILLIKG, HELLE, CNAISTIANSEN, RZOBERTSON

James White

ec: Nr. L. Feld, PNTA
Mr. U, Mieh, D
flr. D. Caffery, 518 UOUSTDH

Ju:l
oIR8 ara s
PiLe v 4 TaMIte WP RABE fes e
FRass wul EmsDl b I N L
SofUNLE omiCoRG RS e
PmaMLLY & VamDuRET A
Aiiiiew D weaD L ol gk
€ 4 me—vE aw rA®¥OIU B =
AERfATY 1 miRINE Tl mafDL far  wr
SEaTiLE OFd . TH 48wy Mt MNETO R BUA BN B ATt B R
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SKILLING, HMELLE,

Comsnftine Stenctucl aid U Dorzievas < 230 Pk Yo, SNaou Yol N0

Jota 1 S&iffiy 3 [ PO O O ) IS

Kay 16, 1969

vort of tew Terk Authority

CHRISTIANSEN.

fe-bin V€ Bovinin

fflca of the (onstruction Manager

J0 Lwpgte Gt
] o W furk

Attentlon: r, V. M. Moatd

Fafarenco: 7The Yorld Trade Center
Contrace: Wre-213,00, M
Fapalr of “Lafita, Tanals 2278 and 270RB

Centlenen:

Fluase refer zo the PUNT latter te PUYA dated ipril 15, 1969,
fident that the repilrs described fn the tvn (7)) attached 1Y Tenalr procedure
accety (ovs wudated and cne Jared 4-11-6%) ave ceapletely sati2factory, «wo will
reauire dlgdraws of tne actual vald fointe and all other partisent 41ta Lefore

vz can lisue fomal spproval of the cubjeet repairs.

vory LEVLY fFouTs,

SadLLIiiG, Lilie., (AETITTARECYS

s a s e
[ of L i s bmad, €ovie

nr. . Fiah, 7O

R a5
____ G S

SF. . CafEery, SIE(lomston)

S E Ltk BFF
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CALL & Ipermpak
'Lty DOD Fha

sJd=iNi Pittsburgh-Des Moines Steel Company

466

Fore e s
HEVILLE 1SLAND - PITTSBURGH PENNGSYLVAMIG (322% - AREA CODE 412
F TN TRTTITTEN

PHONE 33 -3000

S pmadsige fors

Apyil 15, 1069

Ur, A, H, Monti

Constructiion lUapzgoer

Foon = 1119

The Port of New York Authority
30 Churceh Street

New York, New York 10007

Ber The World Trade Cerzor
Contract WIC-213.00
PDM Coatrnct 17078 & 17138

Gentloemon:

%o areo sondipg you for your roecord and approval one (1) copy
of our repair procodure for misfitsc on papels 2278 and 23003.

Goth of these repairs roquired the addition of 2 7 1/4 bar
up bars and asdditional wolding as explained iun dotwil on the
attached sketches.

Pleasc favor us witbh your written approval of those repailr
procodures.

Yory truly yours,

PITTORURGA-DES WOINLS STEEL COMPANY

H, ¥, Pish
P?rojact Hapager
HafFimih
mno.

St-iilina-Aello~Chriziizzoosn

237 Payk Aveone
fiew York, Naw Yk 10007
Attn! #r. James Phite

Tishman Realty & Constr. Cowmpony
11th Floor, 30 Church Stroot
fiew 7ork, few Yoryk 10007

attn: Mr, Y. Gexrstran

" HAMMOND PRODUCTS

NIST NCSTAR 1-1A, WTC Investigation
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zz/38
Eol: 2278

(_0‘-} "‘-‘_ﬂ..,.-____._.-__
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Q’i s
snckdf'b‘r
2xxr sy _,L
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. T e e i I, 2
O F3 3
b: E: .v!n;:
(a) s (FJ) &0
g Q
: "% - &
_- < . <.
=
' -
\REf aing 2 | REE LG 2. RBesipie 3 |

Verbal apprnval rcctevec{ fromr P M F;s/; e 49, to. rrake
vp.differerce irr width a{plafas afg,. by vsierg . 2x$”
back vop bars; hukca’ To f plele. Wrillin approval te -ﬁ({gw
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rrr {;)‘;’"f”q f;FJ i&r 7o \.?Y -'-""-1-':“3; e Sofia:
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SKILLING., HELLE, CHRISTIANSEN, ROBERTSON

Cuonsreling Structural and O T STRUTTIOR RS Jve Pk Vvamae, New Yool NN T - Wy st
Jedenr B Skathing i Hiofwe | Lhile - | T S A (TY N PN T . Fosine 1 Rabwetan
\tthage

LLTTRTTRN S Y FL

Ioagenfian
Fhandd | W sathianrgteen
Jeneph 1 Ln dun

Hay 16, 1949

Port of HNow York Authoricy

0ffico of the Cerntruction Managar
3 Cliorci. Streat

new York, uw Tork

Attentions Mr, &, 4. bonci
“efercoce: The Vorld Trade Canter
Contract WTC—IIS.GQ, i
Fapadtr to Plate v, Psngl 224D

Contlomen:

Fleapa refor to :hﬁ POt latter te PHYA dated April 39, 1969, We approve tle
repafr of platz v "', Tanel 224R, as dascrihed and dacirrented tn nheota ) through

r

2 fnclusiva attacued o tha My lacrer,
Yery truly yours,

SLILLLING, LLLhE, CHRIBTIANSEN, ROBERISONM

I e TMikg

cec:  HY, L. Yeld, Flits
0oL, W, Flml, PN

it e EF mae 2 [T PR
NEe . Saffsrv. I3 (Ysusion)
.
Jole
RO RT L Liaitt
PO W O N L T L
LT 1) EXHINRIRE Ly ERL LN I I . -
“tmr R mOod e P S Y
CHARLLE 4 FARDLSR ¢ %
MiLiltaw & walmp I I el
c N [ Y 1 - imSLn O -ra®
AUBLNTE § mIQisG B uARAL f4 o
mE artLE g T T B AL W e N m i ML FEAR Bowr P& s L s P A R
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M EMNGNMEE NS ¢ F AQRICATIING  CONGTRUC YOS

RITTSAURGH-DES MUOINES STEEL COMPANY
April 33, 196D

The Port of New Yorl: Suthority
30 Chureh Jtreot
liew York, How Yorh 16007

Attorntion: ¥dr., K. }. Uownti

Subjeoet: Tho Worid Trade Centor
Contract %WrC~-7213,00
FCH Contrzet 17072 _& 17130
tepairs to pinto VF Fanol 224B

Gentlenmon:

We arc sonding you for your record and approval oac
(1) copy of pheots 1 2o O inclusive covoring the repals
precedurce for repeirlng a crack that developed L Plate
VE Panol 2243,

This repalr wes made in accordanca with the "Invantiga~
tionh nad Repair of Laminations and Otheyr Discontinuities™
dated tarch 19, 1268, They veece witnecamed by your inspector
U, Dave Caffory. ;

-

TFleosn sond us = lettor of approval for our recordo.

Very truly yours,

[+

ITSBURGH Dob MOLHHE STEEL COMFANY

H. . Fishk
Frojeect diansger
¥ 1 enh
Skillingz~Hello-Christianecn-Rcboy toon Tishwmin Realty & Comaty. Co.
230 Tavk Avenapo 11th Placr, 30 Churoh 5¢t.
flow York, now Yoilk 10007 Hew Yorlk, Hew York 10007
b S Attention: », Janns ¥aite Attn: v, M. Geratwan
. l TH Plus omo copy of

ANNIVERSARY progading
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Conrar 14008 « H7 1o, 744
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S AT Es - FEF

NIST NCSTAR 1-1A, WTC Investigation 471



Appendix G

_C;w_g‘r. 17158 & oy, 2248 AR ETCH D
APriL 25 1469

<
2V ]
Cimree £V EQ-pr tha, 74800 7

™ ?-'-
N “'rCL L

AN
\i
W

=

SECTIoN DD
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2 e =

Contract 17138 Col. 224B B JYR. 4-25-69
Procedure to Repair Crack on Pr. VR-FY 50 Corten B HT #74D047
{1) Remove H,“by"(either Ly burning or arc air gouge) grind any

remalning weld from this area.

{2) Preheat area at least 6" on elther side of crack to 200°F.
Check with tempil stick.

(3) Gouge Area "A" to 1 1/4" depth, MT sldes to make certain
that therxe are no defects.

{4} Weld approx. 1" of area "A" using E8016-Cl (67-49) or Arcos
72 (67-48)

(5} Turn section over and gouge area "B'", MT to make certain no
defects are present.

(6) Complete welding in area "B".

(7) Turn section snd complete Area "A".

(B) Cover with asbestos and let slow cocol

(2) Check completed weld with ultrasonic inspectien.
(10) Fit new § replacement for "by"

(11) Reweld P, "by”as previcusly welded excopt as shown on Section B.B.

IMPORTANT
(1) Maintain preheat and interpass.
{2) ®. T. every 1/4" layer of weld in areas "A' and "B",

{3) All gperations to be witnessed by Southern Inspector Agency
Inspector apd to be documented.
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June 9, 1969

Port of Hew York Authority

0fffca of tha Construction Managet
30 Church Screet

New York, New York 10007

Attention: Mr, H. M. Monti

Referencar The World Trande Center
Contract WIC-213.00, PDM

Fepair of Plates T}, Panal 130D; Vb Panel 1398

Gentlemen:

Pleagae refr~ to the PDM letter to PHYA dated Mey 23, 1969. The UT reports
attached to the PIM letter are sufficient to allow us to approve . he refercnced

repairs.
Yery truly yours,

SKILLING, NELLE, CERISTIANSEN, RODERTSON

Janes White
ce: Mesars, L. Pald, PNVA
. Fish, PDM

D, Cafferv STR-Rapaton

Jw/sl

NIST NCSTAR 1-1A, WTC Investigation
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ACAN L NI Y DM S e

e —
T TE U

(BDM

2

i LRGINECHG 0 FADGICATE * CONDTIICTONS

PITTSBURGH-DES MOINES STEEL COMPANY

MU W s F I ANET @ R T RdL Tt S Rkt t e wAS A e T B Sl a0t M 1 ar maaags

Mry 23, 13¢5

The Port of Moaw York Authority
30 Churoh Street
Hew York, ilow York 10007

Attantion: Hr,. R. M, ¥onti

Nofoyonce! The %orld Trada Contor
Contract WIC-213.GD
CH Contract 17078 & 17138
Repair of Plato Papel = 1363
Ropair of Plato V L Panel - 1232

Gontlcoon:

Goference to SHCR letter of #ay 18, 1089 to iz, R, ii.
ilontl approving puwr repaly procadure <o plates Up , Panel
120D and Plzto V¥ Fenel -~ 120P contigapt upon receolpt of
our HET reporto.

%o are enclogleyr Zor your rocord ome (1) copy of osur
HD? roports shzets Pos. T~1 and T-3.

Usloss we heay from you we Till maosume that vlic Aube
Jeet patter 1o finnlized,

Yery truly yeours,

PUEYSEMGE DS ROoINET ETeli. CTFAlY

., 4. Fiah
froject lironper

L tlesh
Zne.

cc > Lr. James White/plus one (1) copy

SN R . Y, Gorstonn
{ Tn

ANNIVERSARY

58
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Pittsburgh-Des Moines Steel Company

ULTRASONIC REDPORT FORM =i T
UL

CONTRACT P il 4l /50 6 EQUIPMENT _ usassrs
MATERIAL ° IR SEARCR UNIT  rnersoiecnimnd
THICKKESS e FREQUEKCY =~ SI14F _ 2.7a s ™
DRAVWING __ 2P 744 —_ CALIBRATION BLOCK =r w.
SURFACE FINISH D s n T COUPLARNT Vet e T
P1ECE MARK {1¢ DASIC SENSITIVITY _oser ale~ omd S5

ULTRASONIC PNOCEDURE USED DTt ,ﬂ;j,'v:-.’_.
JETHQD USED Crm e

TECHNIQUE USED AlPrtie E0an WITKESSED BY 2 OFf =73
PERSONNEL QUALLIFICATIONS :5,.3 o/ 2o OPERATOR ﬁ_s (7/,:-',23/,—,-/?/-_-,0}_,:‘

DATE S~ T &2

SKETCH
C———To £ [l ol o -4
' SIDE Vicwt
1aufit 0 ——ae — 7 . —_——— e v e s e i B
'k
i e SiREAT LeizfceTeC
IFV———
N
15 A

e e —— %
T S i e e e & b ot e s m e R ¢ e emma—n

inwat Tree

SR P
/ i i
ARCH AGov e InISFrcTeo Brp pgecorme vrn CLL AT e
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SKILLING, HELLE. CHRISTIANSGSGEN. R({ BERTSON

Comidtonrg Stepctunad wud Chodd Pagmeens = 230 Pk Yvene, New Yerko N pndl™ 00 Mg 1 aNT4
Johe B Stalmg ' Pata | THethe- J foebeni v O Wity . Pedne 1 Rabettaeon

Ylarnager
Woarn b Brewer

£ hnia
fharedd 1N wathgngtan
fereph 1 facksn

May 16, 1969

Port of ~ow Yors ‘ut“oritv

Office of the Construction Hanager
30 Clwurch Streset

New York, lew York

Attention: Nr, R. M. Monti

Beference: The Yorld Trade Conter
Contract WTC-213.vU, D
tepaie of Plate “af™ ", Fanel 4123

Gentlurun.

We approve the repair of plate 'qu' ay ducunernted h rhe POM procedure sheet
dated 3-28-69 and YT test repor: dated 3-23-69, both attached to thu I'W lecter
to PuYA dated ‘farch 31, 1969, While no UT report is furnished to documapt the
OT check mentioned 1n the PP repalr procedure, noic im required for laminations
not cxceeding 1k inches in depth, per the PDM approved procedura "lovestigatioms
and Lepsir of Lamninatione and other Dleconticuities" dated March 19, 1969.

Very truly yours,

SYTIN I, TELLY | CEDTATIAMATY PORZRTION

Jases Whit-

e, il Y, velr o ovvye
se. B. Flsh, DM
Mr, D. Caffery, SIS (Loustonm)

JW:le

AOBLAT E 1 TwrCs
el v & fOATLE AICRARD CwaUNER
rwame —OELICEmGIE e
EwE M eGaT AN R e SRR
(T I A T Y- T T
wrLailaw D WweAD x e CERTERON Y
€ 1 wmmers aw Aa®@LO 0 20T
LaeERTY & wi0inG MCmANGE TarLOm

SEaTrLE DFFrCE 1440 WieasmimGIoN BustLOLNE S AT E AV R IR ETO N PR D
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SKILLING,

Cuonsilting Strin turad and Covd Foregreneen -

H E LLE:-

johin B Skythng Heded | 13eH

May 16, 1905

Port of ¥ev York Authority
Nffico of t.e Lopstroctloa Nanagaer
10 Churca Street

tHew Yore, Haw York
Attentfcn: ‘v, T 1. Mootl
npforence: Tha World Trade Centnr
Coacract =TC-zZ13.060, Pl
fepair of Plate o, Pancl 337€
Centleomen:

Plesen relwr to tiw rui’ letter to FuTA dated spril Z1. 1866,

CHRISTIANSEN.
S Park Yenne, News Yok N

foedin & Clvstaaren

ROBERTSON

Powrd™ o N ssTy

Fosdne | Rdheriem
LY T
Wonen 4 Heenpr

LR TINPLENTEY Y

[RNTIE S 3 B

P B fas ke

cothin i

The Pl UT TopoTt

ravised 2-19—060 reporting results of UT teatm on repairn te plate “b*, Panel 3393,
iz sufflelent to allow us to spprove tho repairs te the subfect plato.

Tary truly yours,

SYILLDGL, uELLL, CURLSTIANSEN, BOBEARTSON

Janme YWhtte

em:  Hr. L. fald, Fuia

Mr, ii, Fish, ¥DM

e, , Cnifery, SIS(Douston)
JWile

BEATILE DV PoCE PA A0 W AN RIME TGN MU L OwG

FOMIET £ LN vl
LETITRY funILe
FAsAR gL T SO
=% & suLvan
AmsELER s PaNDuse
mivitam D was@
€ r WD am
LI

LR N
L L
P N IR
" A sEiasgua s
mamBLE €
LT T B ]

1L a1 f i WwiamimGION SE"S
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/-" = CADLE: PRTTOEMON
. \n TRLBX: ODO+73a

CNGINEEAS [ FADMCATORS . CONSTRUCYORB

PITTSEBURGH-DES MDINES STEEL COMPANY

NEAVILLE 1BLAND B BITTEOWUAOM, PINREYLYANIA TB2IT & PHDNE IS 331-3000

April 21, 1969

The Port of New York Autbority
30 Church Street
New York, New Yorl 10007

Attention: Mr, R. M, pMOnti
Subjecct: The Yorld Tradoe Conter
Contract WIC-213,00

FDM Contract 17078 & 17138
Repaix of Plate "p'r Panel-339B

Gentlemen:

In compliance with your request, in your letter of
-March 20, 1969, that we submit revised copies of NDT re-
ports we axe sending you for your recerd and approval
one (1} copy of Sketch~SK-4 Sheet 5 revised March 19, 1969.

The purpeosc of this report was to show that areas in
question were satisfactorily U,T, inspected after repairs
were sade and witnessed Dy your inspector Dave Caffery

Please advise us by letter of your approval.

Very truly yours,

PITTSBURGH DES MOINES STEEL COMPANY

i 7
H., M. Fish
Tl :o,,m-,J 5/16/:% Project Manager
ppr
HMF:ksh

‘8killing-Helle-Christiansen-Roberison Tishman Kealty & Constir. Co.
230 Park Avenue lith Floor, 30 Church ST.
' 'New York, New York 10007 New Yozxl, New York 10007

Attn:, MNr. James White _ Attn: Mr. M. Gerstman.
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FsDUrEhs Des‘ Moincs Steel. (.Lnnp‘lny

VLTRASONIC REPORT FORM C{)
" ULR

CONTRACT ©_ 17138 ° ' - L3398 . EQUIPMENT = USKSwI{ - »
MATERIAL. _FY 42 - N SBARCH -UNIT _Comorcssion T——
- THICKNESS _ 3" - FREQUERCY ~ SIZE - 2. 250NH% = 1% Danar,
DRAWING MPG3D_apnd 632 CALIBRATION BLOCK _ tiw
SURFACE FINISH _ Smoath e COUPLANT Cellulose
PIECE MARK _ B Plate - 3308 BASIC bENSI'iIVIT‘.’ Boaclk iaf. 60%
ULTRASONIC PROCEDUH}: USED ASTM 435°
METHOD USED _Contact SR TUTTE R ) Vg
TECHNIQUE USED _ _Pulse Echo - -.n'rm:ssnn BY 7D, Caf#idy

PERSONNEL QUALIFICATIONS __SNT level 2 OP'ERATOR R &, C irm\'\rﬂ-\

DATE _ _3-4-69 ;
. Revised Report: 3.19-69 C. Vigne

SKETCH

b Plates NIS. & F. s, U.T. ‘Inspectiéd ‘as noted on sketch $K-4 shown below.

“reTindications ‘sééﬁ-'b}i;;fhé': macnipe at abova oroszcdure level:
ll:’.T‘f-.fiSothC (€51 r1ape 6 on Are Siegi-
SHowpr) BELO W

< >
3-_3!'-_ — : Brod
T e F e -
i | - 7 |
v Lo siEy  Sfzdy RO /;4.,_ /4 fid- p- K
| 13 ;..‘._.-,,_j . _,,_,::.. ) ..::_ "'-,,."ﬁ . f‘"{ ] ‘:ff}f"' .-.j' erian
_g ] _f:-f/__.._a‘i oz |-
3}) ey - '_
_&_.;:_?w T
bk s, ®b(Fs)
sl [{,:/,'_‘7//3 J '
2

/..-/ V2 BTEL L
H: dton €766 550
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SKILLING, HELLE, CHRISTIANSEN, ROBERTSON
Consulting Structural and Civil Engineers + 230 Park Avenue, New York, N, Y, 10017 « Mu, 98574

John B. Sks:ﬂing . Helge |. Helle d John V. Christignsen . Lesliec E. Robertson
Ju]y 15, 1971 Afanaper
File: WTC-230C Wayne A, Brewer
WIC-213C Congultants
ﬂ;)cogl Harold L. Worthingion

Joteph F, Jockron

Port of New York Authority

Cffice of the Construction Manager
30 Church Strect -
New York, New York 10007

Attention: Mr. R. M. Monti, Construction Manager

Reference: The World Trade Center
Contract WIC-230.00, XKE
Contract WIC-213.00, PDM
Repair of Column 327B
Reference No. 1, SHCR Drawing 2AB2-15, Detail 26
Reference No. 2, PDM Shop Drawings MPS10, MP611

Gentlemen:

Please refor to SHCR's May 21 and July 15, 1971 letters to PNYA transmitting
Tepair procedure information for Column 327B. UT evaluation of the repair
work required in the SHCR document "Repair Procedure, Colum 327B, Elev.
372'-6"(+)" is reported in G&H UT report sheets 1 through 6 of 6 dated 7/6/71.
GEH report is enclosed with this letter. G&H sheets ! and 2 show that the
6'(+) length of repair weld between plates "a' and "d'' is acceptable. Sheets
3 and 4 show the extent of a crack which could not be completely removed at
Elevation 372'-6'"(#) during the repair to the edge of plate '"d" and the frac-
tured partial penetration weld. Sheets 5 and 6 show the extent (1% inches
long; 2 to 2% inches deep} of a defect found in the horizontal repair weld

te plate "d'' at Elevation 378'-6"(3).

Subsequent te the above UT testing, the south 2/3 width of the CP weld between
plates "d'* and '"b" (E2 to F2) was repaired as follows:

1. Provide preheat temperature of 2U0-250°F by use of radiant heaters
at repair line.

2. Arcair gouge defective metal within central 1/3 width of column. (Dis-
cussion with workmen revealed that surfazce to one inch deep was sound,
that one inch deep to backup bar was extremely porous with cracks running
from defective weld metal into the base metal vertically for various short

lengths}.
ROBKEAT E, LEYVIKHN £. J., WHITE, JA.
RiEHARD W, CHAUNER LORENTS L. WIDIKG
FAUL F. A, FORTER Ao d, BARKENIAL
PFAANE MOTLTLANOFS FPETER W, CHEN
t4ANEST ¥, LIV V. M. PAIRADEXY
EENT K. AQGINE MIGHAKEL ®, WiBD
CHARLES A. NANDUSKY HMAROLD D. ROEY
WILLIAW O, WARD EOWARD N. WOLFL.CraA
PEATYLE Drrica. F840 WamHINAGTON FUILEIHG, $84TTLE, WAIKINGTON s3lo
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SKILLING, HELLE, CHRISTIANSEN, ROBERTSON

Port of New York Authority
Attn: Mr. R. M. Monti -2 - July 15, 1971

+ 3. Allow colum to ceol at end of work day using asbestos blanket wrapping
for slow cool.

Elevate temperature at beginning of work day.

Perforn central 1/3 column width repair weld using E7018 electrodes.

4

S

6. Slow ¢ool colum at end of work day.
7

Upon completion of work at central 1/3 width, repeat repair sequence
of steps 1 through 6 above for south 1/3 length.

8. Upon completion of repair of entire 23 inches of defective weld, Eleva-
tion 372'-6"(t), UT entire width of platec 'B" and ''d"” in repair area,

it should be noted that the repair excavation was of the order of two (2) inches
wide at the root, extending above the shop backup bar and roughly 1/Z inch maxi-
mm into the 1-3/4 inch diaphragm plate CP weld. The workmen reported minimum
fusion to the backup bar, very spongy weld metal, and numercus cracks in the
base metal yunning vertical in the plate {normal to the axis of the horizontal
CP weld). The shop weld was made in accord with PDM procedure 67-48, a xerox
copy of which is attached to this letter.

Also attached to this letter, please find the G&H UT report (one shect) dated
7/15/71. This report shows that the defect reported at Elevation 378'-6""(z)

in the G§H 7/6/71 report (Repair 1 in the 7/15/71 report) has been removed and
the repair weld is UT acceptable. The 7/15/71 G&H report also shows that the
repair to the defective shop weld at Elevation 372'-6"(¢) is acceptable as welded.

Very truly yours,
SKILLING, HELLE, CHRISTIANSEN, ROBERTSON

James White

ct: Messrs. M. P. Levy, PNYA
L. S. Feld, PNYA

Attachment ¥1 G&H UT report dated 7/6/71, pages 1-6
Attachment #2 PDM Weld Procedure 67-48 dated April 6, 1968
Attachment ¥3 G&H UT report dated 7/15/71

EJW/is
LER
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SKILLING-HELLE-CHRISTIANSEN - ROBERTS O N
Corsulting Structural und Civil Enginecrs + 230 vk Avene, New Yok, NoY 0007+ My, 75874

Johin B Skitling y Helpe §. Helle : foritn W Christiginen . Lestic B Roberfaon

Canvulturns

Harcid 1o AWankangrios

Aupunt 2, 1068 Loseph I fuclyrn

Fort of ew Yorlh Authority

Cf<ier af tho Conetmicrian Mannger
0 Thuieh Streei Auurr 1137
AC Yorx, Ueow Tork 149007

fo bt ddos Mo Y A T
- m o - i T -
< P ol .- Vad e T

contrect
LAainated

Sraving “PI06
Tentlesen:

FPleage refer to tha #04 dorcer dated Jupme 11, 1968 rofarrfae ta lomiuated

plater "d' erhown on shep drawting TS06.  The repair procedure sknted i

the attachrment to tho letter and aliown in tho TTEf abotals Jated Iumpe 10, 1960
{n apurnvad . Thoge lontnarione were Jdincovere! after the $latew werpe
weldal tntn n coupleots enlumn panel gracant],

Very truly yourw,

SNTLLING, MILLE, CHRISTTANSIN, FONFRTSON

ot weners. L, . Yeld - FRYA
[fs B SRR TS R0

watHE & mefaTLr
- » - rFros T
FALHE HOELTERwrarr
MEDLAT € Lf e row
¥ m. PRIELZHF T
MENT B, DS ®0®
CHIALLE BAmOwyr
wikLiad D marp
E. 4. wHITE w
LOREMTA L wili%t

FE L TT Lk DL P40 a3 e MG TN B UL DI N, AEATTILE. wailH I mEtTOoH BALAT
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Deteber 7, 1968

Port of New York Authoxity

Office of the Construction Managar
30 Chorch Strast - Room 1119

Haw York, New York 10007

Attemntion: Hr, E, M. Fonnui
Refarence: The World Trade Center

Contract WIC=213,0(, Pittaburgh«Nes Moines
Repair of Plate for Fanel 2094

Geptlemant
Pleane refer to the PDM letter dated Septembar 30, 1968, reforring to )
wald repair proccdure for plate VU for panal 209A. Wa have reviewed thio

procedure by telephone with Hr., H. H. Pish of PDM, and npprove the PDIY
repalr procedure,

Very truly yours,
SRILLING, UELLE, CHRISTIANSEN, ROBERTSON

James White
JW:o

ce; MHessrs. L. 5. Feld, PNYA
H. M. Fimsh, PDM
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T LAl @ T ) DE MmO

/pn“ TeLE K. OB 704

Ve

EMGENEERG ) FABRICATORE | CONBTHUCTOMNS

RITTSBURGH~DEES MOINES STEEL COMPANY

MOVILLE (BLANDG 8 APITIEOURGH, PERNBYLVARIA ID208 & ool 1300 350 30500

October L, 1566

Skilling~Hells-Christiansen-Robertaon
230 Park Avenue
New York, MNew TYork 10007
Attention: Mr, Jemes White
Refersnce: Tha Worlid Trade Contsr
Contract WIC=213.00
¢ Contract 17078 & 17138
Doear Hr, ¥White:

Enclosed is one (1) copy of the Weld Procedure that
was inadvertently not sent to you,

Plezee notefy us by letter of your approval of thia
repair procedura.

Very truly yours,
PITTSBIRGH-TES MOINES STEEL COMPANY

2

Hc M. Fish
Project Manager

HEf:kah
Eaclosuro

75w

ANNIVERSARY
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LT B FRssl i Pl f?;, o s T (f:'/-f,s/bé'

pes - PR TP Gideor st %" g Pk v
Tek) oo Az g «,‘,,(- i T fae T

77 Lo wre) GodbZA ,»",14?}"' ’.:'P.?.r Jore N
Z-""_Hf 72 _):-'b*; Lot i TP /%": pors Roe
Jorie) oszs ST
;}ff‘. T s2 TB e ee i and He cdess
i gms VT

bt = - P T ol g S e e e 3/ -y -
&y U T e vo = TAN R HB T Fm  o48

_ABovE MNTE wits BuRNED o WRONG LiNE . /N SHo R
APTER FRROE Was DISCovs ,cafz) THE FPLATE. PART . THA T WAS.

-_:5‘.9&«/&"..9 LOFK .._vAs..E/eaf?/?,ecfa, AVD WEL2E D BACK on. Ta Disin.
FUATE, OSivg ABovE FPROCEDurE, PLATE WAS THEN Y CAYED. .
77) INESIRE SCuAND WECD, Y RAYED Ar7erm KE-BURNM NG

e, doc/e.:; c?” /EA’(T/-/, g
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I//mﬁ\\
[ evewna

T RtA

K4

i

CPdis L BFIES r f ADNIIS A TOIVES o CODMNE T OO0 T

PITTSBURGH-DES MOQINES STEEL COMPANY

Pl w1 ke AFaL W 0t T Tauis amars 40 hardb e wAReia tmoIn

Scptember 330, 1908

Mr. R. M. Montx

Construction wanaguer

Roca 111%

The Port of Hew York ~Auvthority
30 Church Strect

New Yoark, MNew Yark 1C007
ger Thas worico 1ra3de contal
Contract WTi-212.00
poM Contract 172078 4 1715

Gantlemen

we are suvomitiing for spproval two (<) copias
of uur «clt prececvrc fuxr repsliing plate vV - on
pancl 0%~ whleh was Lacdveriantly cut ¢ incaes saort.
This panel it detoiled cn dranings MPG4Z and MFOAT.

Please have the engineqir notefy us by latter cf
his approval of this repair protecure,.

very truly yours,

PITTSRURGH-SuS HOLMS STEEL QIMPANY

L e Fiksas

Praject ManagcI

FDIF tksh
Bnclosura

cc1 killing=itlle-Christiansen~Robertson
TFiehmon Realty and Constzuction Coupany

R R

4 e
ANMIVERSARY
[}

[
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SKILLING., HELLE, CHRISTIANSEN, ROBERTSON
Consulting Structural and Chil Engincers « 230 Purk Avenue, Now Cork, NU Y, 10007« Mu. 9-5874

Joha B. Skithnyg . Fletge . Helle ) Jolm N\ Christionsen L Leshve . Rabertson
Nauager

Warae v Hiewes

Consieltun s

October 18, 1sod Harold L Warthington

lescph F fackson

Port of liew Yotk Authoricy

Office of thu Construction Manazar
Ri-am 1119, 30 Church Stroet

New York, Naw Yorr 10007

Attentics:  Hr, R. . lentt

Pafercacs: Joa yomad Trads Lantar
Contyast WIC-213, PittaburpirDes ioizgs £t2el Coomany
Laldiapg of Corner Fanels iGDA, 2UCa, adG4

Cuantlemesn:?

Ve have rovievwed the VLM latter dated October 15, 2_?{:}" to which i3 attaclied
ot outline of repairs P proposes to perforo, aod atating the actual weld
=metal placed in coznar panels 100A, 200A, 30CA end 4QUA for Tover "A'.

Thusze ere curlined in four {4) threa page lotters, one for each coraar panel.
The lettors are Jated Octobor 10, 1968, oigued by Kr, Walsser, PLH Chief of
Quality Control, and are nddresaed to Mr. Fish, ¥IM Project Manager. Butt
welds in ofghtecn sepnrate locetions raquixe repalr, and asouut te a total
lgogth of weld slightly in gxcese of 22 feel.

4150 astacted to the PIRY lcotter is a PDH procwdural draving olovicz, step by
atop, all decails of tbe roquired repair work.

SUCE spuroves in emtivety the proposed metbods and specific locstions of
Femziic ~sedszizd in the PN largar,

Very truly vecuvo,
SEYLLEG, HIRLE, CHEISTIAMGEM, ROLERESON

Jezes thite
cct lwears, 4. P, Levy, PITA
W c. Eollllnd, TIYA FRAML HOELTERHOPY MICHANDG CHAuUmMES
L. 5. Feld, PNYA e T G e S < S
%, N, Pish, PDH cuamcvs #amgueny sasTiEys inan
!iérlton 19 Ccffrcy, Y18 WikLla® ©. wamb MILHARD E. TATLON
LOWENTE L. wiQika £, 4. wWHITE, Jm
Julael
ARBAFTLE OF PiC . 1440 WASNINOGTON SUVILDING, 3EATTLE. WASHMI NGTON #8101

NIST NCSTAR 1-1A, WTC Investigation
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TAE VT YLE AW
ToLEE O0d-T0a

CNGINCERS 7 FADMICATCAD / CONGYAUCTONRG

PITTSBURGH-DES MOINES STEEL COMPANY

PP W L iR ALY B T Al MM P RRAY, VARIA 1R Lk B FReaQPer G DY MM

Octobar 15, 1968

Thoe Port of New York Authority
30 Church Streot
Heu Yoriky Now York 20007

Attentiont Mre e »s Monti

Reforsncas The ¥World Trade Center
Contract WIC-213,00
Pl Conirect 17076 & 17136

fentlemens

¥e ore scnding you for epproval lwoe (2) copies of certified
weld report pertaining to Panels 1004, 200A, 2004 and LOOA, ALY
of these panels with tke exweption of 3004 had voms of ths welds
made using the wrong electrode which will roquire repalring,

“e have reviewed these cheats with iir, James White fu our
office Octcber 1li, 1960 ana have notod on the left hand side of
the sheets the repair action wiich will be required.

We arc also ineluding two (2) roproduoible copies of Pagzo 1
shouing the weld proecoduro for repoiring thooe panslp.

FPloass adviee us by letter aof your acceptence of this repalr

procechira,
Yery truly yours,
PITTSUViCH=-DeS FOLINES STEEL CLemayy
H. I;O ?LGB
Project MNMonager
HAF sleah
Enclosurs
-.7 L'.‘;_qa: Sk1llingeflalle~Chriotisncen=licbertson Tishman Realty & Constr. Co.
/ ) Tﬁg Park Avenuo 11th Floor, 30 Churoh Streat
G = York, Mew York 10007 Wlew York, Mew York 10007
INIVERSARY i

Attentions Mr. Janos white Artentionsy Kr. K. Gersiasn
.plus onn copy of weld report and Pace 1 :
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[HE PORT OF NI YORK AUTHORITY

171 Eighih Avenus - a3 #5th Street, New Yok, MY, 100

World Trade Department
Guy F, Yozzoli, Direcior
Richard C. Sullivan, Dirvceror, The Woeld Tiade Conter

L2 Lewy, Cheel, Planning & Connteuctin-n Daaision

on jlanager Telephone (212] 620-7910

Scpresber 21, 1067

enray Pacific Corporation

533 ;50::‘-:.1 Alcoeda Streat

s 1oz, Califowaia 90202
Attemticns HMr. w, E. Gibsoa

Ro: THE LOZLD TRADL CEXIZR - Comtract »TC=217.00 «
Incpection Riquirezeass for Steol in Scotland

Geatlesoa:

Reforenco is mede to your latter to My, ILP. Lavy,
datad Scpteubar 3, 1957 vogordlng subject gtae) requiraziats.

Your statemant that Stanray “4Gic net and will zot

cieeph 84 4 goneril pule length auletiples othier thaa ozdezed”,
2pp2ars ©3 be g ustier betweoa you and your stcol oupslicor,
Superietendents, Ins., ia thalr irspectica 2l)l, of couvss, adviae

us of auy varictions, not only froa your crdeva, but froa tha

Tuquired specilicetiona, I bolleve the moxizun nuzbex of shop splices,
that 1s, 2t evary floow threa {3) Lfoot above f£loor lina, is covarnd

by Clause Fe, 303.800 of tha specm. Yous previous request te splica
cvery cichscon {18) Saat was appxoved centingont oa your subaission

of details on haendling weld foferference with conoaction detuil matesial,

Your lebter ofnzes on e
/6 4n Zapth dura asterisied on
by »0didsyn aed grinding and ghe t
1/4" im depth, will bo vepalred
adviged as follewn:

S¢ eonditions, that blo'.:o:.'.:a exceeding
Qur suredssce orders, will bo xopajred
all otaer plasc Dlo: "cuto exceeding
walding ar.d grinding., Pleaze bo

1
&
b

\.c r- o,

1. I have no dofinito Lnoulsdge of your purpess or ground
rules vocd in cagedblishing thess auterisked ifeas in
your puwchasa ovders,

2.  Clause Ho. 205.201 of gpce zcquires all Jloocuts
exeeeding /8 to bo repzized by wslding and grisding.

3. Thezcforas, it appedrs that you awz insveasins che
cllo.sblo tolezencs wequived by tie specificatloas,
whilch T comnet pomsit without Sustasr dotailed
explanaticn Izon you.
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.2—

Ponding waccint of further Information froz you,
Csrro Cuporintendeunts, Iac., will continua to be governod by
=rasear ccatract raecificationa,

Sineroly,

R. 2. Yontil
Conatruction lManager
1ho .orld Tiade Center

sc: Mezzea. J. Eedlor (TRSC), i Cesiauka, J. ihite é4(.’*;11:::1)
wlest. w/ate.
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THE PORT OF NEW YORK AUTHORITY

T4 Boghrn 3apau= gl TSR Shoee? Spsw Yoord S~ 7 WY

Mool Dl Pepuptime it nulgs,

CERTI B B = g
s

L L R

RIS ] e 3 ve vk

Cctobar 16, 1969

teclods Stas) Comnany
Arcada Butlding
St. Louls, Missouri 63101

Atteotion: Hr. Robert D. Bay

Ra;  The World Trade Center = Contrect
WIC-221.00 « Lacledn Automatic
€02 Yeclding

Gontlamant

Pleaae refer to choe Laclede letter to SHCR, datad
deptember 8, 1909, and the SHCR latter ko PONYA, dated October b,
196%, on which you ware copled.

Your roquast to use the Hobart sutomatic €02 walding
equipzent and walding procedure submitted la your letter of
Beptembar 8, 1969, iz sranted provided that production welding on
Coatract WIC-221.00 parformed by use of tkis equipment meets the
requiresents of the coatract documents ond there will be no zddicional
cogat to the Authority.

If at any time welding performed by thies equipment should
faill to satisiy tho contract requirements, this permission will be
vithdrom ond tho cost of eny ropalr work will bo to Lacledo’s account.

Very truly youro,

H. M. Hontil
Construction Manager
JRC: 2D Toe World Troda Center

Copy to: 1tossrs. W.U. Borland

J. Wnite (SHCR) Wiatc.
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SKILLING, HELLE, CHRISTIANSEN, ROBERTSON
Comulting Structural and Civil Engncers - 230 Purk Avenve, New York, N. Y 10017 - Mu. 98874

Johu B Skiliing * flelge |, Helte . Joitn V. Cluustivnsen . Leslis . flobertson

Muanager
October 6, 1969 Wayne A Brewer
File: WTC-221C Consultanty

Horold L. Worthinglan
loseph I°. Jackson

Port of New York Authority

Office of Comstructis. zanager

JO Churen Sivest

New York, New York

Arieptisn: Mr. R. M. Monti

Refereace: The World Trade Center
Contract WIC-221.00, Laclede
Automatic Q02 welding

Gentlemen:

Please refer to the Laclede letter to SHCR dated September 8, 1969. We re-
cemmend PNYA approve the use of this automatic equipment. While the tests
vere not stendard AWS tests, and the teel sawples were nm at Troy, Ohio by
Bobart Bros. instead of by Laclede, the test values clearly exceed 2/3 of
the minimum specified teneile strength of the base matal for longitudinal
shear and 7/B of the minimum epecified tensile strength of the baspe metal
for transverse shear.

On Friday, September 26, 1969, Laclede was in the process of performing
test tuns and final adjustmznt £o the equipment. Upoz completion of trigl
operations by Laclede, SHCR and PT), will wmaintain cortinual day to day sur=-
veillance of the quality of producticn velds performed by use of the Hobart
gutomatic C02 welding equipment.

Very truly yours,
SKILLING, HELLEL, unraSILARSER, RCDORTSCR
) g s \4(’ . i=
~ '--.Lf.'a.__tld Ly tl\_{
Sames White
JW:ans

ce: Mr. L. 5. Feld
R. Bay, Laclede

MOBERTY B LEriEm
Faul 3 & FoITCH RICHAISE CmaunNin
FRANE nOfLTERROFS EmmERT T Leu
“EWMT B NDGURE a i

N
CHARLER & BAWDUNRT : :T:nl it
wiLiiaw O NARD e o okl okl

] mHITE W HARNAD O mOEY
LOMENTE « wWeID=g MIEHARD R TATLOR
stavTt K OF " C5§ TE a8 WA FMIMCION BV ILDING *tarrix W AR ML NGTYON BEYO
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Sactite St Compransy

Garral @ funs fenite Pndiiny

S sltawme €yuty Scptember 8..1969

Mr. James White
Skilling-llelle-Christiansen-Roharigon
Z30 lark Avenue

New York, Hew York 1Q017

Approval - Automaric Ars Yaldias

In accoxrdance with Paragraph 405,300, World Trade Center Contract
WTC 2.1.00, formal request is herewith made for the use of coz
Automatic Gas Metal Wire Feed -~ Are Weldinz Equipment for use in
making continuous 3/16 inch and larger fillet welds on choxd plates.
The chord plates are vnm the bottom chord of trusses and on the top
and bottom chords of bridging trusses required for the project.
The cquipment uses Hobart {fRC-750, 750 anp Constant Voltage, 100
Par Cent Duty Cycle Fower Source with Hoba:t $A0-23 Automatic
Panels having a Wire Fecd Motoxr, Head and 377225 Guns. Hebart
¥CMS-9A Electronic Seam Trackers will be used and Hobart $377450
Nozzels.

Attached herewith is Welding Procedure numbered C-4713-A prepared
by the Hobart Brothers Cowmpany and dated 8/26/69 pertaining te the
equipment, Also attached are proof tests on sapples of the Laclede
material which was sent to Hobart and welded with the equipment at
Troy, Ohio. The material was retumed to Laclede Steel Company
and tests were wade at the St, Louis Testing jaboratory, St. Louis,
Missouri. The rest samples are available for inspsction at thne

Ot. Lvuis Olfice. Personnel which will use this equipment have
already been cercified for Automatic Gas Metal, Wire Feed - Arc
Helding,

Since the new cequipment is to be imstalled this next week, we
respectfully request an early approval gc that we mey proceed

NIST NCSTAR 1-1A, WTC Investigation 495
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Skilling-Helle-Christiansen~Robertson . « « . AP Page 2

with the plan to utilize this new equipment to reduce the large
backlog of arc welding which is mow at our shop. IXf there are
any questions, please contact the writer.

Yours vercy truly,

LACLE.Y STEEL COMPANY

o B ﬁ_) /%<T”F:)
Q .:.‘-!—/,fj =1 ___.,_é,:.‘/
\gblrc D, Bay U
Birector of
Technical Services
Project Coordinator

1p

CC: Mr. Wayne c. Brewerxr, SHCR

#dr. Lester Feld, PONYA
Mr. Al Guttentag, Tishman

NIST NCSTAR 1-1A, WTC Investigation
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SKILLING - HELLE-CHRISTIANSEN-ROBERTSON
Consaulting Structural and Civil Engincers « 230 Purk Avesne, New York, NDY IOINT -+ Mu, 988574

Juline B. Skilling . Helye | Helle . John V' Christionen = Foshe F Rabertaun

Jecembor 15, 1967 Comantanis

Hhan 8 1A orthington

Foswephi 4o e baen

Fort of Bew York Authority

0ffice of the Conetruction
Mipager — Room 1119

JO Chureh Stree:

New York, New York 10007

Attention: Mr. R. M, Mont{, Construction Manager

Reference: The World Trade Centor
Contract WIC~214.00, Pacific Cer & Fouodry
Diaphragam Platea, Welde 5 and 07

Centlener:

Pacific Car & Fcundry has requeated, and SECR has approved, the eliminzcion
of the clipped corunrs on atiffener plotes oo ehovn inm Seccicoe b-b and
d-4, Sheet 4-AB2-32, Urawing Look &, and oquivslent cocditions., PCF intende
to Lnstall these plates in the "ladder" assembly prior to aesenbly with the
“"hed shect.” Where weld §5 Le interrupted by o stiffeper plate, it ghuall
e thoroughly fused into Loth eidea of the subjoct stiffener place, Should
weld 07 be interrupted by 3 stiffener plate, thie pume requirement applies.
Where the Drawlngs chow a 3/8 inch fillet weld between the stiffener plate
and spandrel plate té4, this weld shall be 7 inches long as shown in the
Orewings. Where a full penetration weld ia required in the Drawings, or
vhere PCP elects co upe 3 full penetration weld, the plate shall be beveled
and the weld shall extend full lemgth along the spandrel betveen the two tl

alatars,

All the above chaoges sholl be clesrly illustrated {o the chop dravioga.
Siace the sbeve proceduree have been approved at PCF's request, it is
uvoderscood that the cdoption of thece procedures vill not result in
eddirional ceot to PHYA.

Very truly youra,
SRILLINC=HELLE-CHRISTIANSEN-FORERTSON

Jamees White e s ancean
7 8. 4. TORYLE
FAinE WOELTRB=OFF

J...!:s kOOENT € LRl m
ce: HMr, L, Feld, PIYA :’:'. :-n-;::::
“r. R. stG' PCF Cramils BAROUSEY
Mr. A. Larkshire, SUCR-SE :'L,U auE .f -Jlno

LORERTY L. widisaE

sEatILE @re €A 1B aD WwaAstWImBTON BuUiOiNE, a3 aTT o WiemimGTO N e 8
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SKILLING, HELLE CHRISTIANSEN.,

Convntting Structunt und Ciost [ uconeer, -

ROBERTSON
13 Park Avene, Now Yk N Yo RUHT « Mu, PS8

o SEit i Sy i i
fredie BSEfng Plofoe | Hleih . Jeltaa N Clhiredeannen Lostic I Roberfon

Murtage
Wowvae v Meewer

Crmsuitianty
Thofb I W witfing i
Joweph | Jarkaen

May 26, 1969

Port of lew Tork Authority

Office of the Construction HMasagexw
30 Chryzxch Struoet

Xaw Terk, Wew York

Attaptioa: Mr, R, H. ?ontd

Refarence: The World Trade Center
Contract WIC~-214.00, PCF
Moterial Suhekitntione - Aoan Scat Anglea

Centlemou!

Please tefor to PCF lettor $5-14 Jdated Moy 19, 1969. We approve the uasa of
BAGXYL ineh sngles 1n licu of BX6X7/8 inch angles for beenm oeat trpes 7440
through 7494, PCF wmuet verify that no additionsl bolt lenzth will be required,
or provide revioed belt listes 1f neceomsary, at no cost to FITA.

Very truly yours,

QUTIT,TNG, WWLLN, CERYISTIANSEH. RODERTSON

Jansg Hhite
e Hr. 1. Feld, PHYA
4r., 2. Bymce, PCP

beey Hr., A. DarkolLire-8lCR-SEATILE
Ju:l

npeger LT
FaLL a4 rokrcn
BT HOELTI MmO r s
aMEwY RocLiasy e
CHANLLS & fSampyiss ‘BN lginm maw

LELCIY . R Y
LU LR B

Wi lad O npog AL TR A
[3 4 Wit e mAMOLE B e f
LOAL mTR bkl -RE R S FICHABOL 1y
TEAatTL R @
<t T840 WasmiIiNETON BusiLpoime 9Cat T Ay Mg
- L ~ 1O N #n oy
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STRUCTURAL STEE L MHVISION

i 2acific Car and Foundry Company

O BQUTH HUDSONSPATTLE WASHINGTON 08134+ RO 2.7440

May 19, 1969 D-666 PCF f1S-14

Skilling Kelle Christifausen Robartson
Consulting Structural and Civil Enginecera.
230 Park Avenue

New York, New Yotk 10017

Attention: Mr. James White

Reference: World Trade Center
Coptract WIC 214.00
PCF Project D-5666

Subject: Material Substitutions
Gentlemen:

Un beam seat types 7440 through 7494, the 8" x 6" x 7/8" angles
specified on design drawings are not lomediately available. We
are therefore, using 8" x 6" x 1" angles for these beam seat
types on rtier 40-43 A and B, 43-50 A, 74-77 4 and B, and 77-80 A.
No gther dimensiocns or engineering details are being changed.

Flezse give us your apnroval tr this substitution.

Yours yery. fruly,

R. C. .Sgpres
Projec nager

RCS:ca

ce: R, Moncti (PONYA)
M. Gerstman (TRCC}
A. Barkshire (SHCR)
J. Davis {PCF)

NIST NCSTAR 1-1A, WTC Investigation
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SKILLING, HELLE, CHRISTIANSEN, ROBERTSON

Cousufting Stenetural and Civil Faugoeers © 230 Park Averze, New Yorke N Y 10017+ Mu. 98874
Jofin B3, Skiffing: . fetye | Tl n Jeehne A Chrstansen : Lestiv: 1 Roberisen

Auirages
Woaine A jlrewer

CConyeldants
Hlaredd L W sithingion

Hay 2, 1509 fuseph | | Jackian

Port of Hew York Autitority

Qffice of tho Constroction Habpager
30 Church Strest

New York, Hew Tork

Attention: Mr. P, M. ifontl
Beferance: The World Trade Center’

Contrpct WIC~214.400, PCP
Haterial Substitutioa

Gent lemen:

Ploase refer to ICF letter §P—1U2 deted April 4, 1965 attaching cheets 1 and
1 of 2 tirled "ilaterianl Subastitutionms’.

All marorial substitucions slbiowm oo the twe (2) sieete preporaed by PCF are
spproved by SHCR,

Very truly jours,

-

SKILLING, MELIE, QiRISTLAMCHE, wSoalis ™

Ja=es Uhite

cc: Mr. L. Feld, DPUYA
YNr. K. Sy=ea, PCF

Jizle
bce: Mr, A, Barkshire

ANRBLRY 4 LfviEw

FalUL $ & FORIEE MCHAAD CHawuNEs
FHANK MOELICRRDTF (AaMEBY 1 Law
el e L L B JOSIEin mEw

EHARLLE & J4hDUSRT

WiLLTAN D waRD * A SRIBACIn e

E 4. Wemrig. am hARGLO & dazn
LOMENTS | wiOIMEG RICHAAD [ Ya*r0m
SLavTLEe OF F i€t L B I R R T A I P T B W e NG EON T
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BYRUCTURAL STEEL DIVISION

t @?! Pacific Car and Foundry Company

80 SOUTH HUDSON 'SEATTLE, WASHINGTOMN 28104 RO 2-T440

PP PR O

April &4, 1969 D-6¢66 PCP 0P-202

The Port of Rew York Authority
111 Eighth Avenue - Room 300
Hew York, New York 10011

Atteption: Mr, R, M. HMomti
Refereance: World Trode Center

Contract WIC 214-00
PCF Project D-6

Subject: Heterial Subacd

Centlemen:

We have so for received ov wrrived at
the posint io fabrication w 3 to gult
the watarials on hand.

IN placing the original o1 , ve had to

make gllowapces for cutti
attenpted to hold these a
material wastes that we u
thickness and insufficien
ials hoving yield and/or

we will be able te use ti
problens which could be ¢
as close as poosible ko «

The gttaclizd ilct shows
Most of these changes ar

spproved by Messxs. Skilling Helle Christionsee swe-..
Since g1l substitutioms slightly increase either the thickness or the physical
properties specified on cesignm drawinge, we do not anticipate apy problem and

are proceeding immediately on this basis.
floor upnic #11, which we downgraded 5 k.s.1,
ial, heat JLB799 (copy atteched) gives physical propertiese sbove desipn raquire-

meota,

If you have any compents, plesse adviee us as scon as possible,

RCS:ca
Attsctments
cc: ~J. White (SHCR)
M. Ceratman {TRCC)}

NIST NCSTAR 1-1A, WTC Investigation

Youre very truly,

R.C,Symes, Froject Mapager

e obviously

cetion of

e yield aod

:itute mater-
3n drawings,

and control

11 ae holding

& to make.
Revision 1,
er 25, 1968,

The only exceptions are mechanical
The mill tenc report for this mater-
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PACLFIC CAR AND FOUNDRY CONPANY
Attachment to letter PCF #P-202

Sheet L of 2 MATERIAL SUDBSTITUTIONS

Prod. Unfit No. Eng. Panel Ko. Macerial Location Material Specified <n Sub

Design Drawings
side 1156 A 457-53-50 PL 2 Col 1 and 2 FY 100 x 174" Y
1157 A 206-52-49 . PL 2 Col 1, 2 and 3 FY 100 x 1/4" FY
niz A 212-56-53 - " PL 2 Col l FY 200 x 1/4° FY
1325 A 333-54=-51 PL 1 Col 3 ¥ 55:% 4 5/8" FY
1437 B 357~13-10 PL 1 Col 1 FY 55 % 2 18" Y
pEAN ) B 303-13-10 PL 1 Col 3 FY 5% x 2 1/8" 7Y
1471 B 157-16-13 PL 1 Colr 1 FY 50 x 2 1/16" e o
1672 B 103-16-13 PL ) Col 3 FY 50 = 2 1/16" FY
1515 B 235-13-10 PL 1 Col 1 and 2 FY 50 & 1 15/1¢6" Y
1539 B 127-17~14 PL 1 Col 1 FY 50 x 2 11/1&" FY
1590 B 109-14-11 FL 1 Col 1 FY 45 x 2 5/8" FY
1611 B 318-17-14 PL 1 Colyl FY 45 x 2 11/16" FY
1611 B 138-17-14 FL 1 Col 1 FY 65 x 2 11/16" FY
1617 B 321-13-10 PL .l._l..'ol 2z vRAS T g Y
1617 B 321-13+10 FL 1 Col-1 FY 42 x 2 7/8" o
1625 B 40%-11-9 FL 1 Col 3 FY 65 x 1 7/16 x 24'1 ¥
B
u.
92 A 100-50-52 PL 1 Col 2 FY 100x 1 1/8" ¥
55 A 300-58-60 PL 1 Col 1 FY 80 x 13/16" P
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Matecfal Substiturtions

Attachment to PCF letner JP-202

Sheet 2 of 2

Fred. Unit No. Eng. Panel No, Mater{al Location Materlal Specified on S
Uesipn Drawings
cruner 98 A 300-50-52 PL 1 Col 2 FY BD x I 1/8" F
16 B 200-18~16 PL 1 Col 1 FY 65 x 2 1/18" ¥
120 B 1Q0-23-21" PL 1l Col 1. FY 60 x 1 5/8% ¥
121 3 100-21-19 PL 1 Col 1 FY 60 x 1 11/16" F
dech. 11 A A06-43-40 PL 2 Col 2 FY 80 16 3/8 x 1/8" F
21 A 24B-43-40 PL 1 Col 1 FY 65 x 1 5/18" T
503
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TS K LL!NG—IHELLE'—CHRLSTFANSEN iy RCBERTSQN
Consulting Sl-mf:tumf and Civil Engincers + 230 Pask Avenue, New York, N. Y. 10007 + Mu. 9-8574

Johu B. Skilling - ‘Helge J.'Helle  ~ " John, V: Chnstiunsen - Leshie E: Robertron
. Consultonts

5 ar Harofd .. woiu.iug:_on
une 11, 19 loicth I, Jackson

Port- of New York Authority

Qffice of the Ceonstruction Manager
30 Church Street Room 111%
Rew York, New York 10007
Att: Mr, R, M. Monti

Refexence: -The World Trade Center .
Contract WIC-213.C0, Pittsburgh-Des Moines
Panels 134w, 1>/B, Plate TD7

Gentlemen:

Mr. Fish of PDM has contacted SHCR by telephone May 28, 1968 requesting
permission to use Plates TD7 of 3/4 irch thickness in liecu cf 5/8 zand
1/2 inch plates presently shown in.the Drawings. This rcquest Is ap-
proved by SKCR. Plates TD7. occur at the top of spandrels at referencr
“ level D (7th Floor. level).

Vory truly yours,

SKXLLING. HELLE, CHRISTIANSEN, ROBERTSON
I. B H-
:;irﬁw}&ca \AT(E@aQ&_

Jamés White

ce. ‘Lester -Feld - PNYA
B. M, Fish.- PDM .
william Thomas —. PTL

CWAYNE A, BREWEN. .
e BAL FPOBTERL T i
FRANK HEELTRMIIGFF - i
© mowgmt E, REWiEe T
V. A, FAIGADBKY
. KEHT R, ROGEAS |
CHARLES® BANDUSKY -
CWILLIAK OO WAND -
TR R T wHIL TR AN T T
e o LONEHTE L, WidiNa .,
B A SR LN L

i e

sraTTLE @FF
. T F i
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THE PORYT OF NEW YORKI AUTHORITY

Wotitt Hadde Department

Guy F. Tozroli, Direoer

tabcolm P Lewy, Chiet, Plynning A Convruciion Olitlan

& A4 Montl, Canunerlon Menager Telephone (113 I6T-Fei0) GAice of the Crmec i Aangger IO Chuich 31, Mew Yoah, % ¥, 1007

Deccober 18, 1967

Pletsburgh-Des Moines Steel Company
Neville Island
Pitrsburgh, Pennsylvania 15225

Attention: Mr, H,M, Fish

Subjece: The World Trade Center - Contract WIC 213,00 -
ARpTCYa 1 5 Thlckoess Substitutions om E-l Plates

Gentlemen:

My lecter of September 29, 1967 granted auproval to fnereszse the
thickness of cervain E-1 platee {n accordance with the Pittsburgh-~
Des Moines sketch Mo, QT-1 subject to the e¢lcrification of several
items, Your disposltion of thece {tems as outlined in the
Pittsburgh-Des Moincs letter of October 17, L1967 has been reviewed
and found to be satiefactory.

Thie will confirm that this chonge ts approved subject to the
understanding that there wtll be no additfonal cost to the
Authority from Pittsburgh-Des Moines and that the Authority will
not backcharge Pittsburgh-Des Molnem for the additional design
costs incurred in reviewlng this request,

Very truly y

F)r e
Vi

T weM. oncl
Construction Manuager s
The World Trade Center

CCt J., Endler (TRCC), L. Pobertson (SCHR}, H. Yessler
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THE PORT OF NEW YORK AUTHORITY

111 Lighth Avenuesal Yth Snrel, New Yorh, NY, 10917

Woild Teade Depanmiern
Guy F Tozrall, O restar

Buchsnd € Sulllvan, Duccor, the Would Trada Center 1) 13
Aulcoln Polevy, Chael, 2unaiag & Coriton bus Dislues e

K. 2 Mhunth Conyeuction saniger Telenbane 1312 97970

Occobar 28, 1967

srilling-flolio-Chrisrtisnson-Robortson -
23G TPack Avropup
liev York, Eow York 10017

1 e, Taallis 2. kohartson

Tintleceni

Rof; DM Entcor of §/30/07, SiZm leccor dated
9425/67, R. M. Montlfo lettoer ated
6723167

Attackad Ls en Cetober 17, 1967 leiier fzox the fabri-
-ntor {n which he ¢orsants oo tha cocditions for sproval of
subatitutton of sotoriole cootoired ia =y lottar dared Goptomber
29, 1967. FKindly reviov thooo ccomants aad advieo tia undozreigaed
ap» to vhat inforzation or ccricn §s pow raquired froa tha fabrl=
cator in ozder thot £inzl eppraval cas bo givea to chis request
fo- substituticn. Also, adviocs o8 to tla tim azd cou2 of dealgn
for this change. )

" Yary truly yours,
TIZ PIT OF :ZU YOI AUTHOALTY
f. i Pouti

Copatruction MoaoZer
Tlwa Vorld Trada Ceater

RMire
coi =sown, Yodlar (TRAC), Fald, Tossler
R.0.C.
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T
j:]:ﬂ Pittsburgh-Des Moines Steel Company

Eavinrers

REVILLE 1SLAND = PITTADURCGH, PENMNIYLYAMIA LA223  ARLA (ODE &)2

Fabrictlory PHONWE 331-3000

Coratruciors

October 17, 1967

Mr, R. M. Monti

Construction Manager

Room 1119

The Port of New York Authority
A0 Church Strect

tow York, New York 10007

Re: The World Trade Center
Contract WIC-213,00
FDM Contrxoact 17078 & 17138

Gontlemen:

we wish to thank you for raviéwing our letter of Aug-
ust 30, 19067 and granting us peraission to increase the thicke
ness of plates EL as outlined on attached cheetr, No. QT~1, for
eleven specified columns. We understand that this permission
is contingent upon our compliance with certain provisions as
outlined in your letter of September 29, 1967, and submit the
following comnnents :

1. Material Specifications:

Proposed plates El will have the sanme thlckness
and yield strength as the adjacant plates F-1, now call-
ed for, and thereforc will comply with the gaze material
‘specifications now included in section 203 of the spec-
iffcation.

2, Welding Procedurc:

vields for proposed plates El will be made under
the samc conditions as welds now called for on plates
F-1 and weclding procedures with provision for preheat and
interpass temperatures will be subsmitted for Soth El and
F-1 plates at an early date.
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Pittsbusgh-Des Moines Steel CUmpany

~2n

Mr., R. M. ponti
POM Contract 17078 & 17138 gctober 17, 1967

We recognizoe that this proposed change in El plates forx
cleven columns is at our request and no additional cost to the
Authority will ba made by Pittsburgh-Des Moines Steel Company
for this change, We alsec reccgnize that this proposed change
in plates El will reguire redesign work by Skilling-Hello-
Christiansen-llobertson structural engineers and revision of
design drawings effected by the change. If there will beicharg.
to us or appreciable delays duc to this redesign weork, we ire-
quest that we be advisced prior to final appraval of this change.

Very truly youxs,

PITTSBURGH-DES MOINES STEEL COMPANY

M V"

L 77+ ot
H., M, Fish, Project Manager

rw

Cnclosure

cc: Mr. H. A, Tessler Mr. J. Endler, Asst, V.P,
Manager, Profect Flanning Tishman Realty & Construction Co,
The BPort of N.Y. Authority 11th Floox, 30 Church Street
Room 300 ' New York, New York 10007
111 Eighth Avenue w/one copy of Qr-1 :

Mew York, New York 10011
w/one copy of (QT=1
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Lwwan

i"lT"SlJUPGH DES VIOINES QTEEL.. Lo,

DM '2;/0';\« $)
ZONT, NO.J 7/ 7§ SUHJECT - /L(g/-:,_ /E"‘/hf“:‘ Vs ’7”’:3 PAGE NO, &
MADE BY \f“ ."7 . DATE P-Sp-6G7 . CHECKCD DY DATE |

. " WELDING DY DATE

PONNLE CorlTRACT W7C Z/Z.00

Pecrassd CHANGE: UATES L/ - DECQEAIE prfe sl
(TREZE FUrISLS )  STEEMG mf / V) AND INCREASE
,/,f/cA:/w: SCTY so THAT LLATES
E/ ARE /'ﬂ’éi' SHAE NS ,Oz./f-::-z'.-:_
7, IN THE FocLowirG crASED”

arizes Mo, | Fessens | [FromecED
T Desigr! DeciGrs
Fy . & b
eyt IACHES yoxly IAENE D
/628, 1953 so & /2. o
2568, REHE 55 35 42 4
# 2458 Go o LT g4y
2573 65  Z% FE 2%
258, 2188 50 5 42 ¢
4098 | 55 2% 2. . S
12784208 o 3% 95 42

* No7r=: /A/ FANEL 2EGB| YIELD AMD. THICLNESS .
' OF PrOPOS Bl /Qt-m"Tr.. E7 GoE SergH Ty

LETS TorAddl T/’G:Afr}?‘}/’ AN //cz.f,
BALD ‘f"///CAN 535 oF FRESEMT, DESIGAM.
IE THE OIFFERENCE cANNOT . BC
ACEORBED Gy DESIGN SAEETY rALRGIN,
FURTHER coNITIBERAT/ O 7ilAY B&
REQUIRLED /N THS PANEL .
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THE PORT OF NEW YORK AUTHQORITY e

Warld Trade Depaniment

Guy F.Toreoli, Meconr |
e ir

el
Malcofm PoLesy, Chicd Plaaring A Corslrucliom Division

R. AL Mondl, Consrreciion Marager Telepkone D2 267 T6AQ OAice of the Canrustion Alosgcr I Chuich S, Mewe Yol wYn?

Pittsburgh-Dee Molnes Steci Company
Neville Island
Pitrsburgh, FPennsylvania 15225

Attention! Mr., H,M., Fish

Subjecr: The World Trade Center - Contract 213.00 - Approval of
Lishens ' ASTHwALS [~Hodificd

Centlemen:

Your November 24, 1967 letter which transmitted a Lukens Steel
Company letter dated Wovember 20th with accompanying Lukens
cpeelfication for ASTM-A44l-todified Steel tevised November 16,
1967, haa been reviewed and approval of this steel 1s hereby
granted provided it does not resule io additiomal costs to che
Authority,

: Sinceroly,
' R.M. Honti

Construction Manager
The World Trade Center

CC: Mespra. L. Robertwon (SHCR), W.R, Preasler (PTL) - with attach.
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CABLE PITTQE=S
Tiwtz O&G-THa

::_J“ Voo \-‘ ;.A.—,,'i‘-.n-qa-:- e~ et sy ToF - =0 ﬁn“‘\‘\“ﬁ wr
_.______J_;.;_J_j LS D 11354 ii- 4.)-.,8 NMAOIIlED SlUTi iloiiipaiiy
.......... =
fragrenrer s
Fubrirators HEVILLE ISLAND * AITTSOURGH, PEMNASYLVANIA 13223 -ﬁ ;Oncnacoac w2
WONL 331-3Q00
Conatrucinrs |

Novembey 24, 1967

A R MR MNORTL

Construction Manpacer

Kecoa 119

Tho Port of New York Authority
30 ¢hurch Stireet

New York, New Yorik 10007

xe: The VWorlc Trade Canzer
. Contract WIC-213.00
PDM Conizact 17078 &L 171238

Gentleaen:

As roquested in youxr letter of October 27, 1967 vie axe
&

enclosing one (1) copy of Lukens Steel Company's specification
for 45Tr=-Adal-Modificd

With the reccipt of this specification we trust you will
give us £inal approval for the thirty-six E2 plates xequested
in ourxr letter of August 31, 19&7 If possible we will appre-
ciate a phone call so we can ¥l
your formal letter to follow.

.
cane Iul.:gns Stcel f"Ampar-n! 'inn

Very ;truly yours,

URGE 5 INES SISEL COMPANY'

;f/y/f/ Fai

A, M. Fish, Project Manager
cc: Mr, H. A. Tessler

Mr. Al Guttentag

HAMMOND PRODUCTS
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512

"4 PORT OF NEW YORK AUTHORITY
1 fagbth Avence o 150 Sieoel, New York, KY 150710

Construction Mansgsc'e OfElce
30 Crwren Street - Room LL1Y

How York, Now York 10097 Can T Tozeoli 0w

Rachartd € Suallivan oeees T e Segal s v e
it sl B Ly € kel Plaaniag &1 cmatis o Pl
LS TR I L T Wil P N abpheee D A YA

October 27,

pPittsburgh-NDos Moines Steel Co.
Hevllle Tsland
Pittobucgh, Zeaneylvaulae 15225

Atteantlont HMr. H. H. Filsh

Wotlt Trade Doepartment

1967

Re: Tne World Trade Centcer - Coatract WTC-213.00 -

Annroval of Lurens a-44l Steel

Gent lexen;

Aoproval for cae uge of che Lukenw Biecl Coupany's specificatton
€97 AL4L-L0 stnel —as grancted tn oy letrter of October [3ch, oscbicct to

conforuance wiClh gix fwems. 2lvase be advised hat

Icem Hew 5 - Table LT -

Tevglle Bequirements of ASTM AMGL-ud ghall be Jeleted and renlated as

[oliows:

TABL: Il - TENSILFE REQUIRFEMENTS

Place .nly

Upo to 1% tnelusive

Tensile atreaxth, oin, kel 75
Yield pmolnt, orn, kol ul)
Eiouzatlon in B, ain, per cral 12(2)
Etongactoa ta 2", wia, »ecr cent --

) r e . - - -
oy easl Lo BT T
(b) Refec tu parayras

Over LY to 3" max.

75
53

24()

This zhonge Lu 8 tepulc of direci dircussloos between the Authorlity’'n
Conmultant , S:zilling-Belle-Chrisctonoen-Roberteun, and the Lukeas Stvel Cn.

Rindly obctain [rom the Lukeas Stecl Company, a spece

ification for chis matecinl

vhich incorporates all ol (lio wodi{lcstions acd forvasd (. o the underelyned

fnr Lhe surpose of coafirming thesc awdificatlons.

Sinceraly,

Conv to: HMesers. J. R. Ecxdler (TRCC)
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SKILLING -HELLE-CHRISTIANSEN-ROBERTSON

Cotisntnng Structionsl and Chid Eagincers 230 Park Avenue, New York, NOY. 0017 -+ M, 95574

Jetir 10 Skeffing d Heloe | oMo - Joh N Chirndiannen . Lestie [T Robertion
Chomad oty

Plecedad £ N st

Cetaober 17, 1967 bureph B fackoner

Port of Wzw Tork Aautrority

Of{dzn of the Lonstruchion Manasger
A0 Churcl ftreer

fow Tors, los Tork

Attenticn: Mr. R, Honti

tefercnce:  Tre YWorld Trade Center
Contract VC-213.00, PCit
Stzal Plate fubatftutisnn (AFTH A441 Hed.)

Gentlezon:

Plesze roter to ows letter of Acteber 11, 1707, dicecicnoing the z2leve
capricned subject, Item 3, Table [T, skowvn on pape 2 of our ltetrer chall
a raplaeccd with tha follewding:

S, Table 11 - feasile Wemuircoento of ASTH ALL1-00 ahiall be
replaned an follown:

TABLE T1 - TINSILY RECULIGHTITS

Plare snly

Up to 1L inclumive Over %7 te 27 nax.

Tenatle ctrenneh, nin, ket 75 75
Y1eld point, olin, tci (18] 35
Dlgapation in B, =in, por cont 18¢a) B
Vlonfatiua in 27, aia, pri ocwni = Zdoehy

.3 Tofor e parapcarh 9(c)
7 Nefer te raraztanh S(d4)

warnl s Bar.ans
W.m s romrT s
IMAmM HOE. by et
T N
L - Pirimawuae"
L R L
ThamLEe BamBunes s
B I V-
[
LOREHTE L minimet

Rr 41D DrrlCR 1210 AmAsRIREtE N Buiviine BT oer T WiAse RSSOV B 4 &a

NIST NCSTAR 1-1A, WTC Investigation 513



Appendix G

SKILLING-HELLE-CHRISTIANSEN -ROBERTSON

L]

s Aagnil - - Octoveayr 17, 1967

This revinten Is 1in pccordance with firpl date received from Lukenn Steel
Company v telephone on Monday, Qeotober 16, 1067,

PI? showld ask Lukenes to furninh e final copy of Lukena’ apecificacion of
Uhiy macterial tonfimming the data in thle lecter aoo our lettar of

Cetober 11, 1967,

oyy fTuly youvs,

SWILLING-NLLLE-CHRIST LU S~ PORY T EON

Jamen vhite

v

cct My, L., Teld, THTA
s W Pl TTRHE
vy AR
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SKILLING “HELLE*CHRIST]ANSEN.“ ROBERTSON
Consulting Structural and Civil Engincers 230 Park dAvenue, New York, N. Y, 10017 + Mu. 98574

John B, Skilling . Helga ] Helle  + John, V. Chiistiansen . Leslie E. Robertson

Canpeltants
Harold L. Worthingion
Joseoh F. F=ctza

May 3, 1968

Port of New York Authority
Office of the Construction
Manager - Room 1119

30 Church Street
New York, New York 10007

Attencion: Mr. R. M. Monri

Reference: The World Trede Ceznler
Contract WIC-213.00, Pittsburgh-Des Moines
Radiegraphic Tngspection

Centlemen:

Mr. Fish of PDM has asked perwzission rte revise the radiographic inspection
provisioas presencly included in the PDM qualicy control program as they
relate to the full-penetration butt weld joiring spandrel plate D4 {shown
on the shop drawings as plate “c¢") and plate E3 (shown on the shop draw-
ings as plate "k"). SHCR has reviewed this request, and suggest that the
following program be followed,

1. The first 16 column trees in Tower A shall have one' riadiograph
taken at cach end of the subject full-penetraticonm weld,

2. Should no defective weld be found, one radiograph at one end ¢f
the subject weld will be required for sach remaining column tree..

3. For each defective length of weld found, one additional ‘coluan
_ tree shall be subjected to one radiograph at each end of the sub—
ject weld,

WAYNE A. Briwlik
F. ¥, A FORTER
FRLHK HOILTINROPF
ROBERT K. LEYIEW
Y. &, PRINADEKT
KENY m. ATozmE
CHARLES FANDUSKT
WILLIAM &, wird
E. 4. WHITY, Jna,
LORENTE L wigINE

A EMTTLE QF FICE: @ 40 wWalwli NaATON EUILCIWE, SCATTLE, watSHiNGYDODN @arlnl
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SKILLING-HELLE~CHRISTIANSEN~ROBERTSON
ENYA 2 ' May 3, 1968

4, Where a radiograph shows & length of defective weld, the adjacent
length of weld (approximately 16"} shall be radiographed. If no
additionsal defects are indicated, the subject weld will require
no additfonal length to be radiographed.

5. All defects found by radiography shall be repaired and shall be
stbjected to re-inspection by radiegraphy.

This program will concentrate radiographic testing performed by PDM on

the ends of the full-penetration weld glong Reference Line No. 2 (approx-
imgtely 98-3/4" long), thereby concentrating on the most critical lengths
of the subject weld. The additional bemefit of the above program is that
the amount of radiography reqired for a given panel is greatly reduced in
comparison to the 100 percent reqirement stated in the PDM quality comtrol
program. The overall percentage of weld inspected in the program outlined
above is comparable to that originally required in the PDM quality control
rrogren. Yo suggest that 16 vadiograpnic tests be allocated by PDM to rao-
dom assigoment by the PTL inspector at locations selected by the PTL ins-
pector after the start of fabrication of column-tree pznels for Tower B.

In order te make absolutely sure that there is no confusdion in identifying
the weld referred to in this letter, the weld under discussion is the full-
penetration weld shown in detail 19, sheet 2-AB2-11, Drawing Book 2.

Very truly yours,

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON

Y i VLG
anes White

JW:m

ce: Mr. L. S. Feld, PNYA
Mr. B, M. Fish, PDM
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Supporting Documents for Chapter 8

SKILLING-HELLE-CHRISTIANSEN-ROBERTSON
Consulting Structural and Civil Engincers « 230 Park Avenue, New York, N.Y, 10017+ Mo, 98574

Jolin B. Skilling : Helge ] Helle  + John V. Christionsen + Lustic E. Robertson

April 18, 1968 ) Conaultanls
' Iaredd L. % nsrhington

Joseph F. Juckson

Port of New York Authority
Office of the Construcrtion
Mangper - Room 1119

30 Church Street
Rew York, New York 10007

Attentien: Nr. R.M. Monti, Coustruction Manager

Reference: Tim MWorld Trade Center
Contract WIC 217.00. Sgomzay

=2

Magnetic particle testing
Gentlenen:
We have reviewed the Stanray lotter dated March 26, 1968, requesting
peraissicn to laspect a minimum of ten percent of the linear fostage
of welds on oae flange of one member out of cach tuvo fabricated mexbers
at such timos that the rejection rate of wolds nllovs the minipum

inspection rete. We approve thias change to the Staaray Pacific
quality conttrol program,

Very truly youre,

SRILLING, HFLLE, CURISTYIANSEN, ROGERTSON

Ce: M, Lsster roljd, PNTA
Fobert lorrie, STANTAY

bee:Mr. Richard Chauner, SHCR, SE.*

CHARLER Rawn . LrY
WikLtaM B, wes T
€. J. wHITE -
LOMENTE L. Wit ~C

TEATTLE OF FICE: 1840 waAMXINGYOW BUFLDINE. SE4+TTLE. WARHIARQTOR BB b
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