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Quality Roles on the Project

« Construction Management Oversight (CMO-Turner)
functions as the TJPA'’s eyes and ears.

« Construction Manager/General Contractor (CM/GC-
WOJV) manages and directs the work.

 Design Team sets Quality Standards during the
design and specifications development.

« Design team verifies standards through the
submittal process and field observations.

* Quality Control is the role of the CM/GC.

* Quality Assurance is the role of the CMO including
specialty inspection.
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Overview of the CMO Services

« “Construction management o
services to coordinate, Key ACtIVItIeS
administer, monitor, inspect and — Quality Assurance including
interface with the Transbay daily and code compliance
Transit Center design teams, the Inspections and coordination.
CM/GC, the Demolition Contractor — Engineering oversight of RFI
and the TJPA...” and submittal process.

« “Administrative tasks...which — Change order and claims
include the documentation of UEEEEETTET
work progress, progress reports, — Pay application review and
correspondence, record keeping, recommendations.
payment verification and — Schedule analysis.
communications...” — Field supervision during all work

- “Rapid emergency response to shifts.
the TIPA...provide 24-hour on-call — Maintain a 24 hour hotline for
representation for on-site neighbor issues.
emergencies.” — Design/Assist verifications.
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Document Control Other Quality Assurance / Code
General Project Oversight / 7% 3% Required Testing and

Agency Coordination Inspection
9% 44%

Community Outreach
3%

Engineering Oversight
15%

M—
19%
onstruction Managemen
I Transhay Transit Center Oversight Breakdown (dollars)



Quality Assurance — Prevent,
Detect and Correct

- “Establish a quality assurance / .
quality control (QA/QC) plan and Key Activities:

implementing procedures...that Turner developed the QA Plan in
meets requirements of the Program accordance with Project
Quality Management System, requirements, FTA requirements and
including compliance with the FTA’s Army Corp QMS best practices.
Quality Assurance and Quality — Turner has updated the QA Plan
Control Guidelines and the TJPA’s three times as work in the field has
approved Quality Management changed during construction.
System.” — QA Plan mandates observations,

«  “QA/QC plan and procedures shall inspections, corrective actions,
provide for effective oversight of documentation and data collection.
the CM/GC’s quality control plan...” — As part of the QA Plan, Turner has

performed quality surveillances of
the CM/GC and vital offsite
surveillances at manufacturing
facilities around the country.

! Transbay Transit Center



Quality Assurance — Prevent,
Detect and Correct

 “Development of appropriate
inspection guidelines and
checklists, independent assurance
and sampling test guidelines,
formats for daily inspection reports
and inspection and test
documentation requirements.
Include procedures for oversight
and implementation of the non-
conformance reporting and
corrective action processes.”

« “Support for Program QA
surveillance and audits of
contractor, supplier and Contractor
activities and products.”

! Transbay Transit Center

° Key Activities:

Implemented Autodesk BIM360
(originally called Vela) quality tracking
and inspection request system.

In the last year, there have been 2,737
Inspection Requests (IRs) from the
Contractors (Nov. 2014 — October 2015).
Average of 57 IR’s per week, over 200
IR’s per month. All managed by Turner.

To date, through daily observation, the
QA/QC team has identified, tracked and
assisted in resolving over 1600 Field
Condition Reports (“FCRs”’) and over
140 Non Conformance Reports
(“NCRs”).

Currently there are over 10,000 unigque
Inspection and Test records in the
system.



Quality Assurance — Prevent,
Detect and Correct

 “Provide code and quality
Inspections, on atimely basis in
conformance with the
Construction Documents...”

“Provide specialty inspections
and independent testing
including...steel, concrete,
masonry, fireproofing coverage,
soil compaction, water
intrusion, and
waterproofing...in conformance
with the Construction
Documents...”

! Transbay Transit Center

« Key Activities:

Local and National Building Codes, the
structural engineer and National
organizations such as the American Welding
Society (AWS) and American Institute of
Steel Construction (AISC) mandate code
Inspection and test requirements for steel
fabrication. The same is true for concrete,
soil compaction and other work activities.

Turner has subcontracted with ISl to provide
code compliance and special testing and
inspection.

In the case of structural steel, ISI provides
Certified Welding Inspectors (CWI) onsite for
field welding and offsite at 15 locations
throughout the country. ISI has performed
more than 2500 tests and inspections at a
total of 16 offsite facilities to date.



Quality Assurance — Special

Inspections and Tests

e Concrete

« Structural Steel (Non-
Destructive Testing)

Visual Inspection.
Ultrasonic testing.
Magnetic particle testing.
Torque testing.

Decking and Nelson Stud
welding inspection.

Pull testing.

« Soil Testing

Nuclear gauge testing
(compaction).
Gradation testing.
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Visual Inspection for
reinforcing steel placement,
embedded item placement
and cast-in item placement.

Slump testing.

Air testing.
Temperature testing.
Shrinkage testing.
Compression testing.

« Future Testing

Fireproofing testing.
Masonry / Grout testing.



Quality Assurance — A
Success Story

e |SSUe:

— During shop fabrication of

the built-up park level

nodes, the ISl Inspector,

during Non Destructive

Testing (“NDT”’), noted the

presence of linear
indications in the we

el
| N |||
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Result:

The applicable code along with the
Inspector’s experience mandated
further investigation of the issue.

The Inspector’s diligence caught
this issue at the shop and resulted
in the rejection of the built-up
nodes.

An independent 3" party welding
consultant was brought in to
determine the root cause of the
issue and develop a revised
procedure.

The built-up nodes were rebuilt
using the new procedure, passing
visual inspection and NDT.



Quality Assurance — A
Success Story

Result:

e |ssue:

— Accurate and auditable
documentation is a
cornerstone of a
successful QA/QC
program. Turner is
charged with creating
and maintaining this
documentation.

! Transbay Transit Center

In 2011, Turner, working with the TJPA and
other team members, identified the need
for a modern, easy to use documentation
system that would be accessible to all
project participants.

Vela System (later purchased by Autodesk
and renamed BIM 360 Field) was selected
after significant research and meetings
with providers of such systems.

Turner implemented the system Project
wide and is responsible for both training
and administration of the system.

BIM 360 Field documents / maintains all
inspection requests, field conditions, non-
conformance conditions, punchlists,
quality checklists and, in the future,
equipment and systems commissioning.



I Transbay Transit Center

 The Transbay Transit
Center Construction
Quality Control (CQC)
Program is a blend of the
requirements of the FTA
QMS 2012 15 Essential
Elements & the Army
Corp of Engineers’
Contractor Quality
Management System.

« The Program has been Iin
place during the design
and construction process.

« Updated to address
design assist packages.

Transbay Quality
Program



T vy ransie e QA/QC Working Together




TTransbay Transit Center C Q C O r g an I Z at I O n

iz-—ii:»ﬁt ii“-‘ii&-#-i

rt represents all curr: n boarded for QC activities.

Vendors &
Consultant




I Transbay Transit Center

For each major activity in Construction, the CQC & QA
teams follow a series of steps to ensure that
requirements are set and met.

Design/Vision 7 Construction
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TTransbay Transit Center Q A / Q C OV erv I ew

Architects & Engineers provide the
design of the Project thus setting the

requirements through:

Drawings

Specifications
Architectural Supplemental
Instructions (ASI)
Sketches

Quality Efforts in this ‘Plan’ phase are led by:

Design Subject Matter Experts (SMES)



Transbay Transit Center Q A / Q C OV erv I ew

Architects & Engineers provide the

design of the Project thus setting the

requirements through:

* Drawings

*  Specifications

* Architectural Supplemental
Instructions (ASI)

+ Sketches

'SECTION 05 12 14 - ARCHITECTURALLY
SUPERSTRUCTURE

PART1-
11

Section includes requir o the fabrication, erection appearance and surface preparation
of Architecturally Exposed Structural Steel (AESS).

ZONE 05

This Section applies to members noted on Architectural and Structural drawings as AESS and
in the areas defimed as AESS below licated to be eround
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HSS: Hollow Steel Section.
i Eaegy ol Enisomenal Desin.
Air Quality Management Disti
Thz Society for Protective zm..t. (formerly nen s St S Painting

Dae Organic Compomd.
d Standards: The following goven the work of this Section

pe.
CBC 2007 it S Frciso Amendienss fructural section with
S hgle to gusset plate

e

ADMINISTRATIVE REQUIREMENTS cither belted or weld
A Coondination:
e lsure appearance and

Coordinate imstallaion of anchors for AESS members relatng to other wosk. Supply
d directions for installing anchors, inciuding slecves

 tems with integral anchors to be embedded in concrele

requirements of this
S Provide bolt type
ed Shiop Drawings.
Field Measurements: Where AESS is indicated to fit against walls and ther construction,
verify field measurements before fabrication and indicate measurements
on Shop Dravings

Preinstallation Meetings;

1 General: Comply with Section 01 12 00 and Section 0L 14 00, except
‘Where the provisions are in condlict, the more restictive sequiremmeats apply.

‘HITECTURAL EXPOSED STRUCTURAL STEEL
Trasbay Trasit Gt SUPERSTRUCTURE PACKA(
3 Revised and Reissuad for Construction 05

DECEMBE!
D ER

a For cleaning, surface preparation and priming syste Section 05 1000
ARCHITECTURAL EXPOSED STRUCTURAL STEEL -

Transbay Transit Center
3 sed and Reissued for Construction
DI




TTransbay Transit Center Q A / Q C OV erv I ew

Architects & Engineers provide the
design of the Project thus setting the
requirements through:

Drawings

Specifications

Architectural Supplemental
Instructions (ASI)

Sketches

The CM/GC and Trades outline in
more detail how the requirements
will be met during construction

through:
*  Submittals
* RFIs
* QCPlans

* Logistic Plans

* Schedules

*  Mockups

* Reverse Scheduling

Quality Efforts in this ‘Do’ phase are led by:
Construction Manager / General Contractor
& Trade Subcontractors



Transbay Transit Center Q A / Q C OV erv I ew

anning & Pre-Execution Activit

SLAB - INSPECT ION SCHEDULE: POUR and other Areas (based on 5.27.14 reverse schedule meeting)

POUR DATE

e T T : e T [ [ C ] e e OO
i ‘ T96 hour T-12 hour T48 hour T-24houw

REQUEST FOR INFORMATION
#T-34451

Final Punchout | Final Inspection | Short punch list
by SCCland WO by ISl signoff by | Team24 hour
Observation ISt Final close-out
Idenified ksues w0 verifcation
byaE - (scal d| Conc SUBJECT: PLG - Roof Drain Installation Method
Dai i e Required: 2506201
Placement 30100 - Transbay Transit Center Project Date Created: 15-0ct-2015
on 175 Beale St Cost Impaci: P

Final Inspect .
AIINEPF Complete Sign-off s Saturday San Francisco CA, 94105 Scheduis mpact: P
by SCCIQC 3

Statsatz) | SentBy. Aseem Goyal Judy Long

NOTE: 151 AND TEAW N FIELD DALY - 1D. Final Inspection AM? Webcor Construction LP Tumer Construcbon Company

- SCCI Hauneh Forms - FORMWORK tllend of Wed | by SCCI, WIO, 18] 1751 Harbor Bay Parkway Suite 200 1202nd St 4th Fl

W0, Aameda, CA Bde03 San Francsseo, CA 54105

and NE Phc 510 748-1900 Ph (415) 442-5100

IStep 1: Verbal Communication & Housekeeping
Co Author. Desert Mechanical, Inc. Co Author RFT #.

steo 2 B0 FCRM ek In Proress below ebar Lol Room

AllRebar Complete Top and
Bottom

Question

Rel. TIP1-6006

Location: Roof Park Level

Closest Column Line: Multiple Column Lines.
Agd Doc Ref's Attached skeich

Per T-3455 Respense from the Design Team, see attached detail Please confum the atiached detal is acceptable for
the post instal condition for these drains.

nPA PROGRAM QUALITY ASSURANCE DFOW PREPARTORY ACTIVITY CHECKLIST Sumeston
. o TRANSBAY TRANSIT CENTER

Transbay Transit Center Project

Answer
Answer. i ’
DFOW: MME-02 Miscellaneous Metals | Organization: Conducted By: Quahty Control Manager 's Mock up Report
Webcor/Obayashi JV/Oison Steel Adib Sassine. WOJV and Avel Solomon, Olson Steel
Location:  WOJV Project Office Prepared By: Larry Zarembinski Date: September 16, 2015

Delta Conference Room

175 Beale, St

San Francisco, CA 94105
[Description: Mock-up type: AESS Stairs
[Preparatory Phase: This phase is performed prior to beginning work on each definable feature of work ificati 051213
after all required plans, documents, and materials are approved and accepted, and after copies are at the Drawing Reference: A1-7512
Mork site. This requirements for this phase include -

Date: _7/1/2015

Requirement:
Specification 01 14 00
Quality Control, Section 1.9.8

Ateview of applicable specifications, reference codes, and standards. CQC System Manager shall

make available during the preparatory inspection a copy of those sections of referenced codes and

standards applicable to that portion of the Work to be accomplished in the field. Maintain and make

available in the field for use by TIPA until final of the Work

Review of the Contract drawings.

Check to assure that all materials and/or equipment have been tested, submitted, and approved. z

Review of provisions that have been made to provide required control inspection and testing P3|

Examination of the work area to assure that all required preliminary work has been completed and is =

in compliance with the Contract ) I ;

Examination of required materials, equipment, and sample work to assure that they are on hand =

conforms to approved shop drawings or submitted data, and are properly stored

Review of the appropriate activity hazard analysis o assure qf nts are met p)
=
a

Wod-up v
review covered only the exposed welding 3nd grinding lo
InGhGe treads, rsers or raling STACHTIENt, 95 requested by AAL

|

Discussion of procedures for controlling quality of the work including repetitive deficiencies. Document
construction tolerances and workmanship standards for that feature of work

opgo|logog o

New Deficiencies identified today
Snet Descrption of the Deficency

Dents/Marks - from chain falls or handiing. Grester care needs to be taken with the material after
grinding.
Olson comment - Understood, we will make sure that we poy extra attention to this daring the fabrication

Check to ensure that the portion of the CQC Plan for the work to be parformed has been accepted by
the TIPA
10_| Discussion of the initial control phase p3|
Notes

The QC Plan has not been submitted to TJPA for review and DFOW list has not been posted to Constructware. The QC Plan and DFOW

list were presented at the Coordination Meeting held on August 20, 2015. WOJV will submit QC plan to TJPA for review and post the — .

DFOW fist to Constructware. prme will not be an issue for the

= = painting.
Page 10of 1 Olson Response - These Stairs the thickness of the 2230
o i S e Freiacoe ¥ o Mills per ASTM 1234) the ground marks will ot b seen
tel 415,343 SEEE e Stringer to base plate connection — confirm joint s per code or should be crisper.
Olson Response - Thi oint & within within AESS tolerances and after galvanizing, pain, and ofher fnishes

thisjoint wil ot be seen per S/A1-7511

(m




I Transbay Transit Center

The CM/GC and Trades execute
the work using QC oversight

through:

Fabrication Surveillance
Delivery Checklists
Pre-Installation Meetings
Installation Checklists
Submittal & RFI Review

QA/QC Overview

Architects & Engineers provide the
design of the Project thus setting the

requirements through:

Quality Efforts in this ‘Act’ phase are led by:
Construction Manager / General Contractor
& Trade Subcontractors

Drawings

Specifications
Architectural Supplemental
Instructions (ASI)
Sketches

The CM/GC and Trades outline in
more detail how the requirements
will be met during construction

through:
*  Submittals
* RFlIs
* QCPlans

* Logistic Plans
+ Schedules
*  Mockups
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Architects & Engineers provide the
design of the Project thus setting the
requirements through:

Drawings

Specifications

Architectural Supplemental
Instructions (ASI)

Sketches

The CM/GC and Trades outline in
more detail how the requirements
will be met during construction

QA verifies that the requirements
have been met through:
* Inspection

*  Special Inspection through:

+ Tests *  Submittals

*  Observation & * RFIs
reporting by Design « QCPlans

* Logistic Plans
+ Schedules
*  Mockups

SME

The CM/GC and Trades execute
the work using QC oversight
through:
+ Fabrication Surveillance
+ Delivery Checklists
 Pre-Installation Meetings T ————
* Installation Checklists Quality Efforts in this ‘Check’ phase are led by:

« Submittal & RFI Review Program and CMO QA
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TTransbay Transit Center Q A / Q C OV erv I ew

Architects & Engineers provide the
All Parties record the compliance design of the Project thus setting the
with the requirements: requirements through:
* Material Records Drawings
» Daily QC Reports Specifications
+ Testing Reports Architectural Supplemental

+ Calibration Reports Instructions (ASI)
» Completed Checklists Sketches

Record

QA verifies that the requirements
have been met through:
* Inspection

*  Special Inspection

The CM/GC and Trades outline in
more detail how the requirements
will be met during construction

through:
Tests : *  Submittals
e Observation & e RFlIs
reporting by Design « QCPlans

=il= * Logistic Plans

e Schedules

The CM/GC and Trades execute *  Mockups

the work using QC oversight
through:
+ Fabrication Surveillance
+ Delivery Checklists
 Pre-Installation Meetings T ————
* Installation Checklists Quality Efforts in this ‘Record’ phase are led by:

* Submitiol Sl Construction Manager / General Contractor
& Trade Subcontractors
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Quality Records

XOOOOOOOKKXXXNOOOKKXX

Distance (in)

Distance (in]

(s Wovs)
e

Second Bak Woll £

REMARKS: The above indication is a midwall lamination. Lamination is 10" long, 0.76" deep.

Recommend submitting this test report to the Engineer of Record for disposition.

INSPECTOR: Ramsay Bell

T VL 1038 A

7] 3
LN

15450 BOONES FERRY ROAD #9-230 LAKE OSWEGO, OREGON 97035 TEL: f503)

Transbay Transit Center Project
Daily Quality Control Manager’s Report
Date: _10/07/15

Definable Features of Work in Progress today
Complete this form DAILY & List each DFOW in progress currently

——

A/QC Overview

SKANSKA

TRADE SUBCONTRACTOR DAILY QUALITY CONTROL REPORT jATE 100172015
necEssAY [peponhe 1015001

ervse

[TRANSBAY TRANSIT CENTER BUILDING

30100.01

erack o e
e

e
2 onemi
Y

e e 2 i o
.

3
| ves. = our Ao,

[corrseino

[Fackage number To07 1%

ves O wo B

B

it B e upontractrs e sesaree cave o S Sy
3 wovmnemes

DEOWE | Level | Zone
fist: Masashi Kojima/Bob Castro

~No Construction Activity Today.

BRP-015

~SCCT continue setting guide pipe frames.
~SCC1 continue formwork for anchorage
sleeves radius soffits.

-5CC1 begin installation for
interior/exterior forms North of Pylon 9.
-5CC1 continue Frame 4 Falsework
Punchist items for Miguel{Welder).
~SCC1 work on SWPPP winterization for
falsework areas.

~CMIC continue installing girder steel at
Bent 7.

~CMC continue Frame 3 rebar.

-SCCl work on SWPPP winterization for
falsework areas.

~CMIC complete istalling girder steelat
Bent 6.

-CMC continue Frame 3 rebar.

~SCCl install netting at areas over Tehema
and Howard streets of walkway along west
sidle of Frame 3-4.

~SCC1 work on SWPPP winterization for
falsework areas.

BRP-00B

Dt Fesire o o Preparsorypraze

[F o DFOW preparatory work performed oa-site

DFOW 55501

[The Skanska QC Mansger reviewed Skanska REL and Sul
| The Skencks QC Manager rviswad Skanska RFL and Suf
[Tie Skanskea QC Maasger reviewad mcoming submisials,

INSPECTION

SERVICES INC, IR#u

TGO7/5535
MAGNETIC PARTICLE

T —

[FFo DFOW imitial work performed on-site

ey

e
Ay

‘Ceserotion o ers, Testeg Pertrees 54
Seen

Locaten ]

DFOW 53501 fon Shew (p

) for actvity detalls

1798 Unnvarsily Ave, Batkeley, GA 84703
510.900,2100 main $10.900,2101 fax

EXAMINATION OF WELDS

Inspectar JOHNSOM, KENNETH _
Dato 0U04/2015, TUESDAY
Hours Worked:  NS: 1.00

181 Praject No.
15} Projoct Narne:
Adress:

2486-070.0
TRANSBAY TERMINAL TG 7
2625 SE HIDDEN WAY, BLDG #33

CSHPD No!
Sarice Codefs): 2603 NDT MAGNETIC PARTICLE TESTING (MT)___ Pernil to:
Re-ingpectian: NG Shaw U _ Gher
Job-site Contact:  Steve Bamett, QIW QC suparaser, nighl shf Other 2

IRY TGOTISS:

Quality - Seclien No.: AWS D110, WS D1 800, Annex ©, Project Spec

Line
No.

1 Az3Z2

WELD
Loc

W3 X

Loc LINE ROV DIR ACE | REJ WELDER DETAIL | REMARKS

CPwed | Pipoto

Casting_| _Golumn

R332 | Filetwelds | fisidwaks | Light
0 Column

Light 83 o rejoctable incications noted.

Erection aids pa rejectable indications noted

BRP-008 -SCCI complete decking for Frame 1 saffit
and forms north of Flsom 5t.

-50C1 continue formwork installation for
exteriors and at Frame 1.

-SCC1 begin formwork for Bent 2
extension.

-SCCI continue prep area at north end of

Bent 3 for stair tower installation. [fill in

AB17 | CPweld | Ppeto Light
Casting | Column
Pipe ko Faof
Casting_| Golumn

Wi Ras, C63. o rejectable indications noled.

AT4EE | CJPweli W1 B45 Mo rejectable indications note.

crtlfy that Lhe statements in this record are correct and that the welds were prepared and lesled in accardance with

of AWS and Job

[pescroton

[The Skanskea QUM was not on site this day — The Skanska A1 QY

Method of Inspection:  Continous, AC voks Motified: _Stave Bamstt

Parkar Model: _DAAOD Serial No. _22232

@ Ory O Residual B Conlinvous O oc O Half-Wave

any Reporis? ]

Any this report?

I REV

James § Boawess

i

soinmis

i

[==

HO

Persan notificd of inspestion results? Steve Bamell

Gopy sent to the following amail addrmssas:

12, 6 L1
& does [1 does not fcheck one) comgly with tha approved drawings, specificaltions, and the

Kon Johmion

Inspector Signaters

Fvify that the work observedspartormed
appicabla buiding codes.

Disaekh ID:
bspector
Ot

147357

JOMNSON, KENNETH
oanIS

Representafive Signature

53 comvenlsnce. aners rap
o distributin, na war, after reviaw | ot -
o1ts ful eterd f 3

Copy o inspectar sflachniciin's daily raparts oo emaded to fia jobsite for siom)
andlor aller 181 imnspectors. Oficiat ally reorts il
chaificaion
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This process has been or will be completed for each
Definable Feature of Work (“DFOW?”) on the Project.

Total number of QA
inspections completed
to date:

Concrete: 3,399
Structural Steel: 798
Other: 5,399

Number of DFOW in
progress currently: 7

Total number of DFOW
completed to date: 115
to completion: 1000+



QC/QA Program Conclusion

« The process in place is a
robust team approach
utilizing industry best
practices with checks and
balances to achieve quality
control and assurance.

» High confidence that the ’£ f'“"?!&ﬂ‘tfﬂt"'ﬁ

construction quality and s S M -
. M < il
documentation
demonstrates a best T T T |
- - SELEE R T R b
construction practice. EE—N . L

.2 A AT R
m i) URWOY | jnaiil

I Transbay Transit Center
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