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High Steel Structures

1931 - Sanford H. High purchased King Welding
Company (Later named High Welding Company)




High Steel Structures

Largest steel girder

manufacturer in the
U.S.

Four facilities
ISO 9001 Certified
14 State market area

AISC certified
— Bridges

— Building
— Erection
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Excellence

e Durable

e Economical
e On time

e Aesthetic
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Weathering Steel Cost Savings

Cost savings
* First cost

¢ In service
cost




Weathering Steel Performance
* Detailing is Key




Cleaning and Painting




Economy

Opportunity to Influence Project Quality and Cost
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Design Economy

e Standard
* Special



Design Economy

e Standard

— Understood details, readily available
materials, known connections, proven
processes

* Special
— Mysterious details, hard to find materials,

difficult (or impossible) connections to
fabricate, unproven processes



AASHTO / NSBA Steel Bridge
Collaboration

e Standardization
e Website:

www.steelbridges.org

e [ istserver



Collaboration Standard G12.1

* Design

e Girder Design
* Boxes

* Bolts

e Corrosion
Protection

e Other




Material

— Optimal availability
Consider lead times!

— Minimal plate
thickness variances

— Use of bar stock

— Minimal shape
variances




Fabrication Cycle Time

» Layout: Flow Chart

(Fier: Al Activiies
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Activity Name Original Duration Start Finizh Gfr 2, 2007 Gatr 3, 2007
Apr May Jun Jul Aug
= Schedule Conestoga Creek Bridge 119w 4/10/07  7/3/07
= Schedule.Engineering .. 50w 4/10/07  5/14/07
Bid Date 00w 4/10/07* Bid Date
Notice To Proceed 10w 4/10/07  4/16/07 Notice To Proceed
Drawing Prep 20w 4/13/07 4/30/07 Drawing Prep
Drawing Approval 20w 5/1/07  5/14/07 Drawing Approval
Generate Ady. Bills 10w 4/17/07  4/23/07 Generate Adv. Bills
Material Procurement 20w 4/24/07  5/7/07 Material Procurement
= Schedule.Fabrication ... 49w 5/30/07  7/3/07
Material Prep/Parts 1.0w  5/30/07 6/5/07 Material Prep/Parts
Main Fabrication 09w 6/6/07  6/12/07 Main Fabrication
Yard/Ream (line) 10w 6/12/07  6/19/07 Yard/Ream {line)
Clean/Paint (3 coats) 10w 6/19/07  6/26/07 Clean/Paint (3 coats)



Shop Drawing Review

* Responsibility

AASHTO/NSBA Steel Bridge Collaboration
G 1.1-1999

e Expediency

* Approved / approved
as noted

Shop Detail Drawing
Review/Approval Guidelines

AASHTO/NSBA Steel Bridge Collaboration




Design Intent Drawing
Comparison




Fabrication Cost

6% o7
(0]

48%

O Fabrication Labor
W Material (Plate)

O Material (Detail)
O Transportation

W Painting

Economy = least weight?




Fabrication Cost

6% o7
(0]

O Fabrication Labor
W Material (Plate)
48% O Material (Detail)
O Transportation

W Painting
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Economic Flanges

* When to change area?
— Shop splices within a shipping piece

* No more than 2 shop slices
 Minimum change; 1/8” (to 2 %2” thick), 1/4”

* Maximum change; thinner piece at least 1/2 of
thicker...

e ONLY when material cost saved > labor cost spent



Flange Sizing — when to change area?

Multiply weight savings/inch x flange width (Iength of butt weld)
Thinner Plate Thicker Plate at Splice (inches)

at Splice

(inches) 1.0 1.5 2.0 25 3.0 3.5 4.0
1.0 70 70 < 70 >
1.5 80 80 80 80
2.0 90 90 90 70 70
2.5 100 100 80 80
3.0 110 90 90
3.5 110 110
4.0 130

Weight Saving Factor Per Inch of Plate Width
for ASTM A709-Gr 50 Non-Fracture Critical Flanges Requiring Zone 1 CVN Testing



Economic Flanges

e Flange Sizing — how to change area?

— Shop splices within a shipping piece — what
to change, width or thickness?

» Keep width constant (i.e., to change cross section
area, change thickness)

e WHY ?



® Flange Sizing - change width

I—ll—ll—l.—é
- pOpOgeg B

8 Welds



® Flange Sizing - change thickness

Burn\

Two welds






G1.2 Detailing Guide
Framing Plan & Girder Elevation

[EXAMPLE PRESENTRTION

ONLY]|

4 = ALL DIHENSIONS SHOWN ARE HORTZONTAL.

5 - ALL BERRING STIFFENERS SHALL BE VERTICAL (IF GRADE EXCEEDS 3%)

AFTER DEAD LOAD 15 APPLIED.

INTERIOR CROSS FRAMES, AND FIELD SPLIZES CAN BE NORMAL TO GRRADE.

ALL INTERMEDIATE STIFFENERS,

UF TO 300 MILLIMETERS T0 ACCOMMODATE FIELD SPLICE PLATES.
9 = SEE DWG. 7 FOR CROSEFRAME.

10 - GIRDERS Gl, G2, €3, G4 & G5 ARE TO BE CONSIDERED NAIN MEMBERS
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INOTE: THIS DRAMINC IS FOR PRESENTATION PURPOSES ONLY.|
LINE | RADIUS SF3 Ls FLL [THESE GUIDELINES DEPICT THE MINIHUM TNFORMATION
IREQUIRED FOR THE STEEL FRERICATOR TO DETALL THE
€1 | 200 BOD | 4 544 | 28 544 | 17 344 [ETRUCTURE. ALL MATERIAL CONFICURATIONS, SIZES AMD
[TYPES OF MATERIAL, DINENSIONS, AND SPACING HAY VARY
@2 | 95 300 | 42 02z | 30 D22 | 18 022 ED ON DEGIGH REQUIREMENTS.
300 00O | 42 500 | 30 500 | 18 500
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INDICATED BY @ . ON ONE SIDE OF INTERIOR GIRDERS.
3 - FOR WELDING DETAILS AND WELDING SPECIFICRTIONS SEE 8 - CROSSFRAME SFACING AND/OR FIELD SFLICE LOCATIONS MRY BE ADJUSTED
“TYFICAL GIRDER DETAILG® ON DESIGN DHS 5.

FRAMING PLAN & GIRDER ELEVATION

AASHTO/NSBA STEEL BRIDGE COLLABORATION
TRSK GROUF 1, Subtask-Growp 1.0)

Guidelines For Dezign Drauing Fresentation

SEET 37

DHE NO.

GIRDER - 3




G1.2 — Framing Details

[EXAMPLE

PRESENTATION ONLY]
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ITYPES OF WATERIAL,
|BRSED OM DESIGH REGUIREME!

ITHESE GUIDELINES DEPICT THE MINIMUM INFORMATION

[REQUIRED FOR THE STEEL FRIRICATOR TO DETAIL THE
[ETRUCTURE. ALL MATERIAL CONFIGURATIONE, SIZES AND
DIMENSIOMS, AND SPACING MAY VARY

aF T

INTERHEDIATE CROSSFRAME TYPE CF2
TEatInG uPSTATION
PIER CROSSFRAME TYPE CF2P

TonKInG LPSTATION (SIHILAR EXCERT NS ROTEDH

¢ LEVEL CROSSFRAME OPTION )

SHOW s
WELD LEWGTH

DETRIL *A*
—
TYPICAL WELD DETRIL FER
CROSEFAANE CORMECTIONS

MOTES:

| - CROSSFRAME MATERIAL SHALL BE ME7SM-GRADE 345
2 = ALL CROSSFAAME WELDS SHALL BE IN ACCORDANCE WITH ANS T 15 fu.n.
3 - ALL CROSSFRAME BOLTS SHALL BE &°% (22ww) A3ZS TYPE 3 WITH I'# HOLES,

CROSSFRAMES

ARBHTO/NEBA BTEEL BRIDGE COLLABORATION
TASK GROUP 1, Subtask-Group 1.01
ntation

For Design Drawing Fr

TREX 101 APPYL
WIG  7ru8c08

DNG NO. DET - 6

SHEET 6 of 7




Detailing

MOTES #0h STRSL CIRDC
IF o aIR0ZAs caun Be S irFED I TNE LENGINE Siom 0N THE PLANS, EIEL
FEAMITTED &1 1w RECUEST OF TME CONTRACTOR, BUT N COWPENSATION WiLL | o
Junl:n Fod THE SPLICES.

ES

2. IE ™HE GIRDERS CAN 98 FAGRICLTED 1N LEMOTHS LOGER THMM THE SECTIONS Soms o
LANS G FL N FIELD SPLECES. FIELD SPLICES UMY B€ OUITIED AT et RroesT
o THE SENTRATTOR. 1|: CONTRACTOR ISSUUES FULL HESPOUSIBILITY Fiot SECUR
WAL [HG FPEAMI T, OF EL[WINATION 08 & FELD S8LICE AT THE SHOF ean
PUASE D005 MOT GELTIATE THE CESARTUENT T JSSUE & HAlk ING PERIT.

v 9 MOT LSE FORM SUPSCRT SYSTEWS WA IILL CRUFE UNACCEPTADLE OVERSTRISS of
DEFORUATION TO PERUANENT BRIDGE

B DIAUETER AASHTO U 164 (ASTM & 328), TYRE |, HIGH STRENGTH
M\Ts ST 45 NEED,

5. REAUIND OF SIELD SPLICES |5 BEGUIRED IW THE FABRI
§. PREPARE DLARING AREAS &S SPECIFIED I PUBL ICATION 4082003, SECTION 1001.31KI0,

7. DO HOT MACE WELDS BY WAWUAL SHEILDED WETAL &HC PROCESS FOR PR IMART GIRDER WELDS .
TUCH AS FLAMOE-TO-WEB WELDS R FOR SHDP SPLICES OF WPRS AMD FLANGES,

B OF AEINFORCEMEMT BAMS DURIMG FABRICATION R CONSTRUCT 10N 15 WOT
°:‘1|| rT ED UNLESS TPECIF OO,

9. FROVICE mngo STUD SMEAR COMNECTORS WANLF ACTURED FROM STEEL COWFORMLNG TO
& 108,

ATION SHOP,

sty
10 SET ANCEOR DOLTS TO TEWPLA PREFCAMED HOLES. DO WOT DRILL UMLESS X
ALY INGICATED Oh a.ans. AL THE  SAEFCRUGH WOLES WITH NoM-SHRIME GROUT, FILL T

CLEARANCE BETWEEW AMCAOR BOLTS AND HOLES 1M WASOMAY PLATES WLTH APPROVED
S~ HARCEM [ WG CAULE NG RSN CoF G TD PUBLICATION 40R/I003, SECTION Tos. 8

10, PAINT STRUCTURAL STIEL [N ACCORDANCE WITH PUBLICATION 08 /P0U3. SECTION 1060

12, PRCVICE CHARPY W-HOTCH [CVMD TESTING A5 PER W» SECTION 1105, 21 A 4. TEST
THE FOLLONING COMPDMENTS IM_ACCORDMNCE WITH THL: LI REMLH T 33

(A1 ALL GIMDER WEBS AMO OOTTON FLANGE FLATES

LBl ALL FIELD SPLICH MATER[AL
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45 PER PUBL ICATIDN 30872003

TLLET WELDGws

SPECT 04
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V5. PADYIDE STARDURD SITE WOLES FOR WL OBLTS, IMCLUDING CROLS FRAME COMRECT 0N OvERS11ED
HOLES A7E WOT PERMITTOD
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2. LIST OF PERMOOT STANDARD DRAWINGS 3
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® Connection Stiffener Attachment

Connection
Plate

Tension
Flange

— Structural
Angle



Boxes

o Stiffener Detail at (near) Bottom Flange of Tub
Girders

INT, STIFFENER OR
CONNECTION PLATE

INTERMEDIATE STIFF,

FOR INT.STIFF. AT TEW. FLG.

*
STOP STIFFENER WELD

* % STOP SITFFENER WELD *, .
Yo'+ FROM END OF FOR COMN. STIFF. AT TEW. DR COMP. FLG. ¥z Y% FROM END OF
STIFFENER. DO NOT FOR [NT.STIFF.AT COMP FLG. STIFFENER, DO NOT

ii WRAP WELD AROUND WRAP WELD AROUND END OF
P END OF STIFFENER
¥

STIFFENER
)

FABRICATOR OPTION TO INCREASE TENSION FLANGE TENSION OR COMPRESSION FL"NGEJ FABRICATOR OPTION TO INCREASE
FOR WELDING ACCESS | _,;._Li




Assembly
_\




Piece Size

e Consider
what can be
readily
lifted and

shipped




Shipping
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Shlpplng — Shipping Procedure (Elevation)

44 399.2 (145'-8)

1879.6 (6'-2)

30873.4 10D

f‘CHAIN SOFTENERS (TYP.)

[

CHAIN TIES (TYP.)

{ — TIMBER BLOCKING AS REQUIRED (TYP.)

ZB. DROP DECK JEEP < <Is
O + DROP DECK STEERABLE 2|7
DOLLY *611 Bl
© 90718 k. @ 907.2 & 77111
UIPMENT .| . .2 kag. .1 kg.
WEIGHT }_‘ (22,000 L85 2,000 LBS.) 17,008 L85) e ke
1155.7 (3'-9%) 787.4
330.2 (-0 2692.4| (8-10)
660.4 (2'-2) 660.4 (2'-2) 10 108.2 (33-2)
1320.8 (4'-4)—| 46228 (15'-2) ‘ 30 124.4 (38-10) 12 395.2 (40-8)
4318.0 (14-2) 5118.1 (16'-9%) / 1536.7 (5-0)) 23 609.3 (77'-5%) 736.6 (2'-5)
990.6 (3-3) 93726 (30"-9)
38 100.0 125'-0)




Shlppmg — Shipping Procedure (Plan)
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SECTION A



Shipping/Fabrication Piece Limits

* Most competitive:
- Length <125 feet
- Weight < 35 tons
- Height <9 feet tall
* Maximum (by truck):
- Length ~ 175 feet (rules
vary)

- Weight ~ 80 tons (rules
vary)

- Height < 13.5 feet (on side)
or 9.5 feet (upright)




Erection

e Collaboration
Standard
— Qualifications
— Certifications
— Erection plan
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Skewed Bridge Erection
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Cross Frame Connections

20° MAX,

SKEW ANGLE

¢ CROSSFRAME

CROSSFRAME
CONN, PLATE
PARALLEL TD SKEW
SYMMETRICAL
WELD SIZE IN ABOUT & BEAM
. ACCORDANCE WITH
AWS DI-5, SECTION 2.7
—
€ wes
¢ WEB
CONNECTION PLATE

CROSSFRAME

preferred (by fabricators) 20° maximum skew






Gl

Skewed Bridge Erection

@2 G3

G4

Complete Dead Load




Skewed Bridge Erection

G1

L
!

Steel Dead Load



Skewed Bridge Erection

G1 G2 G3 G4
J: <J+ 1 <
Differential :
Deflection
a1 G1 G2
G2
L | s +
= IFN
ety T NS

Tighten bolts before pouring deck
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Lean-On Bracing

In Frames

727

Lean-On Bracing
In Beams




Bracing Layout for Lubbock 9 Girder Bridge

X X X/X | ] [ XXX X X
/ x x // / // x x
/l /i x
) X | ) X )
/ x /I / ,' x /I//
) / , 1 X ’
d X X [~ ¢ X X X
XX XX L XX XX X

X — added for stability during girder erection
X — added to control differential deflection



Collaboration Standards

G 1.1, Shop Detail Drawing Review/Approval Guidelines
G 1.2, Design Drawing Presentation Guidelines

G 1.3, Shop Detail Drawing Presentation Guidelines

G 1.4, Guidelines for Design Details

S 2.1, Steel Bridge Fabrication Guide Specitication

S 4.1, Steel Bridge Fabrication QC/QA Guide Specification

S 8.1, Guide Specification for Zinc-Rich Primer-Based
Coating Systems

G 9.1, Steel Bridge Bearing Design and Detailing
Guidelines

G 10.1, Steel Bridge Erection Guidelines (soon to be pub.)
G 12.1, Guidelines for Design for Constructability



Summary

* Durability
— Detail for infinite life
 Economy

— Industry input

— AASHTO / NSBA Steel Bridge Collaboration
Standards

e Communication

Thank you



